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The Honorable Kimberly D. Bose 
Secretary 
Federal Energy Regulatory Commission 

888 First Street, NE 
Washington, DC 20426 
 

Re: California Independent System Operator Corporation 
Docket No. ER23-___-000 

 

Day-Ahead Market Enhancements and Extended Day-Ahead 
Market 
 

 
Dear Secretary Bose:  
 

 The California Independent System Operator Corporation (CAISO) 
submits this tariff amendment to enhance and extend its day-ahead market in the 
West.1  This filing implements the most significant market enhancement for the 

CAISO and Western stakeholders since the CAISO established the Western 
Energy Imbalance Market (WEIM) in 2014.  This market enhancement will 
increase reliability, decrease costs to ratepayers, optimize generation dispatch 

across a broader footprint, and help participants and the states they serve 
achieve clean energy policy objectives. 
 

The proposed tariff revisions are the product of two intensive stakeholder 
efforts to evolve and expand access to wholesale energy markets in the West.  
First, the CAISO proposes a suite of tariff revisions resulting from its Day-Ahead 

Market Enhancements (DAME) initiative.2  Second, pursuant to its Extended 

                                              
1   The CAISO submits this filing pursuant to section 205 of the Federal Power Act (FPA), 16 
U.S.C. § 824d, and Part 35 of the Commission’s regulations, 18 C.F.R. Part 35.  Capitalized 
terms not otherwise defined herein have the meanings set forth in appendix A to the CAISO tariff, 
and references herein to specific tariff sections are references to sections of the CAISO tariff 
unless otherwise specified. 

2  Materials related to the DAME initiative are available on the CAISO website at 
https://stakeholdercenter.caiso.com/StakeholderInitiatives/Day-ahead-market-enhancements. 
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Day-Ahead Market (EDAM) initiative, the CAISO proposes tariff revisions to 

extend access to its day-ahead market to balancing areas3 in the WEIM that 
elect to participate in the day-ahead market.4  After an extensive public process, 
both sets of tariff revisions received wide support from stakeholders. 

 
The CAISO respectfully requests the Commission issue an order by 

December 21, 2023 accepting the DAME and EDAM tariff revisions, with the 

effective dates described in section VI of this transmittal letter.5  The CAISO 
further requests that the Commission extend the time period for comments to 30 
days from the date of this filing and the time period for responses to comments to 

20 days from the date comments are due given the significance and scope of this 
filing.  
 

I. Introduction   
 
The CAISO proposes two significant sets of tariff revisions that 

implemented together will transform and extend its day-ahead market framework, 
producing significant economic, environmental, and reliability benefits.  First, the 
CAISO proposes critical enhancements to its day-ahead market to address the 

challenges caused by increasing system variability and uncertainty, which will 
improve market efficiency and reliability.  Second, the CAISO proposes to extend 
participation in its enhanced day-ahead market to other balancing authorities in 

the West, expanding access to the broad benefits of a day-ahead market. 
 
The DAME tariff changes establish two new products – imbalance 

reserves and reliability capacity – to address the growing magnitude of 
imbalances in the supply and load forecast between the day-ahead and real-time 
market.  These net load imbalances have grown significantly in recent years 

because of the rapid growth in variable energy resource capacity, significant 

                                              
3  By balancing area, the CAISO means a balancing authority area as defined in the North 
American Electric Reliability Corporation (NERC) Glossary of Terms.  The CAISO also uses the 
term balancing authority, consistent with its meaning in the NERC Glossary of Terms, when 
referring to the responsible entity that maintains balance within the balancing area. 

4  Materials regarding the EDAM initiative are available on the CAISO website at 
https://stakeholdercenter.caiso.com/StakeholderInitiatives/Extended-day-ahead-market.  

5  Specifically, the CAISO requests that the Commission accept the DAME tariff revisions 
effective May 1, 2025.  The CAISO also requests that the Commission accept the EDAM tariff 
revisions that address initial EDAM onboarding and implementation effective December 21, 2023, 
and it requests an effective date of May 1, 2025 for the balance of the EDAM tariff revisions.  The 
CAISO respectfully requests waiver of the 120-day notice requirement for the DAME tariff 
revisions and the latter EDAM tariff revisions. 

 As discussed in section V.G of this transmittal letter, conforming tariff changes may be 
required for each affected balancing authority, and the tariff-owning entities within each affected 
balancing area.  The CAISO intends to submit a separate filing to identify conforming tariff 
changes within its own balancing area. 

https://stakeholdercenter.caiso.com/StakeholderInitiatives/Extended-day-ahead-market
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weather-related uncertainty, and extreme climate events.  This has increased the 

risk that the CAISO will not have sufficient online capacity and ramp capability 
available to efficiently and reliably balance the system in real-time.   

 

To avoid these potential adverse outcomes, the CAISO currently uses the 
residual unit commitment (RUC) process to adjust the load forecast upon which 
the CAISO bases its capacity procurement.  The DAME tariff changes will 

mitigate the need for this adjustment in RUC.  They will help increase overall 
efficiency through the procurement of imbalance reserves and reliability capacity 
based on modeled variability and uncertainty. 

 
The CAISO will procure imbalance reserves up and imbalance reserves 

down to meet the range of expected imbalances between the day-ahead and 

real-time net load forecasts.  The extreme upper and lower range of expected 
imbalance reflects the range of upward and downward flexible reserves the 
CAISO foreseeably would need for a given interval if either extreme outcome 

occurred.  The integrated forward market will co-optimize bids for energy, 
ancillary services, and both types of imbalance reserves in determining market 
awards, thus enhancing market efficiency. 

 
Similarly, the CAISO will procure reliability capacity up much the same as 

the capacity it procures today in the RUC process, with the addition of reliability 

capacity down that represents new capacity procured to address scenarios 
where the day-ahead market awards too much energy relative to the day-ahead 
net load forecast.  Procuring capacity in the downward direction works together 

with the upward capacity to inject more flexibility into the process and address 
potential oversupply in the real-time market. 
 

The second major set of proposed tariff revisions establish the extended 
day-ahead market framework, which will enable other balancing areas in the 
West to participate in a day-ahead market.  These tariff changes incorporate the 

enhancements proposed in the DAME initiative.  Together, the tariff changes will 
support the optimal day-ahead commitment of a geographically diverse set of 
resources across an expanded market area, maximizing the use of available 

transmission capability and providing broad reliability, economic, and 
environmental benefits.   
 

WEIM participants can join EDAM and settle all balancing area loads and 
resources in the day-ahead timeframe in addition to all imbalances between day-
ahead positions and the real-time market.  Similar to the WEIM, participants in 

EDAM must demonstrate they have sufficient supply to meet balancing and 
flexibility tests so the market can more efficiently optimize resources over the 
expanded market area.  Before the day-ahead market runs, this test will review 

the demand obligations and supply options for each balancing area and 
determine whether each has sufficient supply to satisfy its forecasted demand 
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commitments, forecasted imbalance reserve requirements, and forecasted 

ancillary service obligations.  The DAME tariff revisions will enhance the ability to 
assess whether participating balancing authorities have met these requirements.  
Balancing areas that pass the test will benefit from the diversity of resources 

available across the expanded market area, and be pooled together for purposes 
of the real-time resource sufficiency evaluation in the WEIM.  Balancing areas 
that do not pass the test will be subject to a surcharge for such failure and may 

not be included in the real-time resource sufficiency evaluation pool. 
 

The extended day-ahead market will optimize the transmission available 

to the market, including unsold and unscheduled firm transmission capability.  It 
will also identify the most efficient resource commitments, energy transfers, and 
capacity transfers to meet forecasted demand and uncertainty across the 

footprint.  A transmission customer that submits a self-schedule before the start 
of the day-ahead market will be assigned a higher market clearing scheduling 
priority to allow these transactions to clear ahead of other self-schedules and 

economic bids.  Alternatively, the transmission customer may release its 
transmission rights to the market and receive transfer revenue that accrues 
across an interface due to energy or capacity price differences between 

balancing areas.6  In any case, a transmission provider will adhere to the 
requirements of its open access transmission tariff (OATT) to release, hold, or 
prioritize transmission service. 

 
If a transmission customer neither releases nor self-schedules use of its 

transmission rights by the close of the day-ahead market, the capacity will be 

available to the day-ahead market, with the transmission customer nonetheless 
retaining its right to later submit an intra-day self-schedule.  The market will 
afford such balanced intra-day self-schedules a higher priority when so instructed 

by a transmission provider acting in accordance with its tariff.  The market will 
seek to accommodate all self-schedules submitted after the close of the day-
ahead market through re-dispatch.  If the market is unable to accommodate the 

customer’s schedule, the market will provide the balancing authority information 
regarding the infeasibility.  The balancing authority would, in accordance with the 
transmission provider tariff, attempt to address the infeasibility.  This approach to 

transmission availability respects transmission customers’ rights under legacy 
contracts and the Commission’s pro forma OATT, promotes market efficiency, 

and provides confidence in transfers between balancing areas that are relied 

upon to deliver energy, imbalance reserves, and reliability capacity in both 
normal and stressed system conditions.  These market rules can help 
operationalize resource adequacy programs throughout the West in a 

coordinated and efficient manner. 

                                              
6  Transfer revenue represents the separation in the marginal energy costs, imbalance 
reserve costs, and reliability capacity costs between two balancing areas participating in EDAM 
when a scheduling limit is reached. 
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The EDAM tariff changes will also account for greenhouse gas (GHG) 
emissions by adopting the WEIM resource-specific design to identify which 
resources serve demand in a GHG regulation area.  This approach, with some 

enhancements, will allow resource scheduling coordinators to recover their cost 
of compliance with a state’s carbon pricing policy.  Using this method does not 
embed the cost of that state’s policies in the price for demand outside of a GHG 

regulation area, and provides a mechanism to identify which scheduling 
coordinators are electricity importers into a GHG regulation area.  In addition, 
EDAM will introduce a special market run in the day-ahead market – the GHG 

reference pass – that will use energy bids to optimize dispatch to serve the 
demand and create a reference schedule that informs the value of a GHG 
transfer that the market may attribute to a resource.  Finally, the CAISO will 

include a GHG net export constraint to reduce the potential for secondary 
dispatch, preventing the attribution of GHG transfers to resources in balancing 
areas that are net importers and reducing the potential for secondary dispatch. 

 
The CAISO will use its existing post-market settlements timelines and 

procedures with a few modifications to account for unique features of the 

extended day-ahead market settlement requiring additional provision.  In 
particular, congestion revenue will be allocated to the balancing area where the 
constraint is modeled.  Transfer revenue, similar to congestion revenue at an 

interface between two balancing areas, will be allocated equally between the two 
balancing authorities that made the transmission available or to the transmission 
customer.  This ensures congestion revenue is allocated based on the location of 

the constraint and that transfer revenue is allocated to the market participant that 
made the transmission available to the market.  The allocation of congestion and 
transfer revenue to the balancing authority will enable each transmission service 

provider to determine the most appropriate distribution of costs and benefits from 
participation in the day-ahead market. 
 

With DAME providing an innovative pathway to manage rapidly changing 
system conditions, integrate incremental resources, and address significant 
operational challenges, and EDAM providing an enhanced day-ahead market 

that builds on the successful platform of the WEIM, a diverse array of Western 
market participants and customers will be well-positioned to realize significant 
and measurable reliability, economic, and environmental benefits. 
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II. Executive Summary 

 
A. Day-Ahead Market Enhancements 

  

1. Addressing Energy Imbalances 
Today 

 

The CAISO’s day-ahead market enhancements are driven by the need to 
address increasing differences in the load forecast net of variable energy 
resource production (i.e., the net load forecast) used to optimize the day-ahead 

market compared to the net load forecast used for the real-time market.  Two 
sets of forecasts drive the net load forecast – the gross forecast of load and the 
production forecast from wind and solar resources.  Unless these forecasts for 

the day-ahead market perfectly match the forecasts for the real-time market, an 
imbalance is unavoidable.  The net load forecast is a key value for the CAISO 
markets because it represents how much energy the market must procure from 

firm dispatchable resources to meet system needs. 
 
Although some net load imbalances are to be expected, the magnitude of 

deviations has grown significantly in recent years.  Major causes have been the 
rapid growth in variable energy resource capacity on the CAISO grid and more 
extreme weather-related uncertainty throughout the Western grid.  Demand for 

electricity is highly dependent on weather and increasingly impacted by extreme 
weather conditions, which make it harder to forecast demand accurately.  These 
same extreme weather conditions can also make it harder to forecast production 

from wind and solar resources.   
 

Large net load imbalances have placed the CAISO at risk of not having 

sufficient online capacity or insufficient ramp capability in the real-time market.  
To avoid load shedding or and other harmful outcomes, the CAISO has had to 
increase its RUC load forecast, which results in RUC procuring more capacity 

than it otherwise would.  These manual interventions have maintained system 
reliability, but they have come at the cost of inefficient unit commitment and 
higher overall costs. 

 
2. Description of Imbalance Reserves 

and Reliability Capacity 

 
To address the net load variability and uncertainty challenges facing the 

CAISO, the CAISO is proposing a suite of day-ahead market enhancements.  

The core of these day-ahead market enhancements is the establishment of two 
new bi-directional products called imbalance reserves and reliability capacity.  
Essentially, the CAISO will be procuring four new products:  (1) imbalance 

reserves up; (2) imbalance reserves down; (3) reliability capacity down; and (4) 
reliability capacity up.   
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Imbalance reserves are a flexible reserve product to cover: (1) uncertainty 
in the net load forecast between the day-ahead market and real-time market; and 
(2) real-time ramping needs not covered by hourly day-ahead market schedules.  

The CAISO separately will procure imbalance reserves to address upward 
uncertainty and downward uncertainty, respectively.  A resource receiving an 
imbalance reserves award must submit economic bids to the real-time market for 

its awarded capacity range.  The imbalance reserve product will ensure the 
integrated forward market (IFM) schedules sufficient dispatch capability to meet 
net load imbalances between the day-ahead and real-time markets. 

 
The CAISO will procure reliability capacity to meet positive or negative 

differences between cleared physical supply in the integrated forward market and 

the load forecast.  This is similar to the existing RUC capacity product except the 
CAISO only procures RUC capacity to the extent the forecast exceeds cleared 
physical supply.  With the bi-directional reliability capacity product, the CAISO will 

replace the existing uni-directional RUC capacity product it procures today with 
the reliability capacity up product as well as the ability to procure decremental 
capacity with the reliability capacity down product.  As with imbalance reserves, a 

reliability capacity award will obligate the resource to provide economic energy 
bids in the real-time market for the quantity of its awards. 
 

3. Bidding for the New Products and 
Eligibility for Awards 

 

For both imbalance reserves and reliability capacity, suppliers will provide 
separate bids for the upward and downward products.  Each bid will have a 
single price/quantity pair, subject to a $55/MWh cap on imbalance reserves bids 

and a $250/MWh cap on reliability capacity bids.  Resources that are 
dispatchable on a 15-minute basis will be eligible to provide imbalance reserves.  
Eligibility for reliability capacity awards will be broader, with only certain types of 

demand response resources excluded from eligibility.   
 
 For each interval a resource submits bids for imbalance reserves, it must 

also provide an energy bid in the day-ahead market and must economically bid 
the portion of the energy bid that overlaps with the imbalance reserve bid.  To 
facilitate the EDAM resource sufficiency evaluation, all eligible resources offering 

energy bids to the day-ahead market must submit bids for reliability capacity up 
at the same quantity as their energy bid plus ancillary service self-provision.  This 
ensures all resources in the EDAM resource sufficiency evaluation are available 

for RUC, including excess supply that participants offered above their resource 
sufficiency evaluation requirements.  
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4. Impacts on Resource Adequacy 

Bidding 
 

The CAISO will amend the bidding obligations for resource adequacy 

capacity to align with the new products.  All resource adequacy capacity (system, 
local, and flexible) must bid for reliability capacity up, consistent with the existing 
obligation to submit RUC availability bids.  A significant change is that resource 

adequacy capacity will be able to submit economic bids for reliability capacity up 
to the $250 bid cap and retain its RUC compensation.  

 

The CAISO will not require resource adequacy capacity to submit bids for 
reliability capacity down.  If resource adequacy capacity self-schedules its energy 
into the day-ahead market, it will have no obligation to submit imbalance 

reserves bids.  If, however, resource adequacy capacity submits an economic bid 
to the day-ahead market and is eligible to provide imbalance reserves, it must 
submit bids for imbalance reserves up and imbalance reserves down for the 

capacity range covered by the economic bid for energy.  Flexible resource 
adequacy capacity must bid its full range of resource adequacy capacity as 
imbalance reserves up and imbalance reserves down.  

 
5. Enhancements to the Integrated 

Forward Market 

 
The integrated forward market currently co-optimizes bids for energy and 

ancillary services.  The CAISO will update the integrated forward market to co-

optimize bids for energy, ancillary services, and imbalance reserves.  This will 
enhance the efficiency of unit commitment by securing flexible reserves in a way 
that effectively considers the trade-offs between providing energy, ancillary 

services, and imbalance reserves. 
 
The CAISO will model imbalance reserves procurement on how it 

procures the flexible ramping product.  The CAISO will aim to meet the full 
procurement targets subject to a stepped demand curve, with each step of the 
demand curve based on the trade-offs between procuring the product and 

incurring the $247/MWh penalty price of violating contingency reserve 
requirements.  The $247 penalty price, however, will only inform how each step 
of the curve is set.  The CAISO separately will set a penalty price on imbalance 

reserves of $55, meaning the CAISO will not procure imbalance reserves above 
that price.  This value is roughly comparable to the 80th percentile of historical 
operating reserves bids submitted to the CAISO and represents the costs the 

CAISO likely would incur if it had to procure additional spinning reserves instead 
of imbalance reserves.   

 

 The CAISO will consider potential transmission constraints when 
awarding imbalance reserves.  The CAISO proposes two mechanisms to provide 
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flexibility in how it evaluates imbalance reserves for deliverability.  The first is a 

configurable deployment factor that will determine what percent of imbalance 
reserves must be deliverable.  The second is the flexible activation/deactivation 
of individual transmission constraints in the deployment scenarios.  Under this 

approach, the CAISO would not necessarily enforce all constraints used in the 
energy market to evaluate deliverability of imbalance reserves.  Instead, it would 
identify in the business practice manual the constraints it would enforce.  Both 

measures address stakeholder concerns about potential excessive costs of 
procuring imbalance reserves and market performance.  By including these 
implementation details in the business practice manual, the CAISO can adjust 

these parameters based on market simulation and observed market results. 
 

The CAISO proposes to extend its current day-ahead market local market 

power mitigation measures to cover imbalance reserves because it will price the 
imbalance reserves product on a locational basis and imbalance reserves are 
fungible with energy.  Consistent with the current design, the CAISO would 

mitigate imbalance reserves bids that provide counter-flow to an uncompetitive 
constraint (whether that constraint is in the base case or the cases of meeting 
modeled upward or downward uncertainty) to the higher of the competitive 

locational price or the default availability bid.  The default availability bid is a 
simplified version of the existing default energy bid set, which is set at a static 
value of $55. 

 
6. Enhancements to the Residual Unit 

Commitment Process 

 
The CAISO proposes three major changes to the RUC.  First, creating a 

reliability capacity down product makes RUC a bi-directional process that also 

can also address oversupply conditions.  Second, the CAISO is changing the 
nature of a RUC award.  Today, a RUC award is a firm obligation to provide 
energy in real-time.  To provide greater flexibility for the real-time market to 

optimize procurement, a RUC award now would obligate the resource to submit 
an economic bid to the real-time market for its range of awarded reliability 
capacity.  The real-time market would then consider all bids to determine the 

most economical solution.  Third, the CAISO will implement a new RUC market 
power mitigation pass before procuring reliability capacity.  The existing 
requirement for resource adequacy capacity to submit $0 bids into RUC has 

obviated the need for explicit RUC market power mitigation provisions.  As 
discussed herein, the $0 bidding requirement is problematic for EDAM, and 
therefore the CAISO is proposing to remove it.  However, its removal raises new 

possibilities for resources to exercise local market power in RUC, supporting the 
adoption of the new market power mitigation pass.   
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7. Financial Settlements Issues  

 
a. Basic Settlement of Imbalance 

Reserves and Reliability 

Capacity 
 

The CAISO will pay resources receiving an imbalance reserves or 

reliability capacity award the locational price of the product for the awarded 
direction.  The CAISO also will amend the bid cost recovery mechanism to 
account for both the bid costs and revenues from the new products.  This will 

ensure resources remain eligible for uplift payments where warranted.  
Resources will be subject to unavailability charges for both products.  Reliability 
capacity will be subject to direct rescission for undispatchable capacity. 

 
The CAISO will allocate the costs of procuring the new products based on 

a two-tiered cost allocation similar to existing allocation processes for other 

market products.  The allocation processes follow cost-causation principles and 
assign costs to the maximum extent possible to the parties driving the incurrence 
of those costs, while protecting parties from unreasonably large cost allocations 

in extreme cases. 
 

b. Transitional Measures for 

Resource Adequacy Capacity  
 
During the stakeholder process, several parties noted that existing 

bilateral resource adequacy contracts might not specify the allocation of market 
payments for imbalance reserves and reliability capacity between the load 
serving entity and the resource adequacy resource.  Resource adequacy 

capacity has been ineligible for RUC capacity payments since the beginning of 
the CAISO’s nodal market, so resource adequacy contracts likely would not 
address RUC payments.  Further, imbalance reserves are a new product so 

contracts may not have anticipated creation of such a product.  To facilitate the 
transition to the new products, the CAISO will implement a three-year period 
during which the CAISO will apply optional gap-filling rules to allocate the market 

revenue from imbalance reserves and reliability capacity.  However, for these 
transitional rules to apply, both the load serving entity and supplier must mutually 
elect for this settlement treatment. 

 
c. Ramp Deviation Settlement 

 

There is significant overlap between imbalance reserves awards in the 
day-ahead market and flexible ramping product awards in the real-time market.  
They both provide the CAISO with flexible ramping capabilities.  In developing 

imbalance reserves, the CAISO was concerned about the potential for double 
payments to resources receiving an award for both products.  To address this 
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concern, the CAISO will implement a ramp deviation settlement for imbalance 

reserves.  Under this mechanism, the CAISO will settle a flexible ramping 
product award in the real-time market based on imbalances with the 
corresponding five-minute portion of the overlapping imbalance reserves award 

or forecasted movement embedded in the day-ahead market energy.  Including 
the forecasted movement payments that are already embedded in the day-ahead 
price provides as complete an imbalance settlement as possible because 

forecasted movement is already settled explicitly in the flexible ramping product.   
 
The CAISO also addresses a similar existing issue with convergence 

bidding and with the WEIM in which parties potentially can receive double 
payment between the forecasted movement payments embedded in the day-
ahead market price and the explicit payment for forecasted movement through 

the flexible ramping product.   
 

d. Impact on Congestion Revenue 

Rights from Displaced Congestion 
Revenue  

 

Some stakeholders expressed concern regarding the impact imbalance 
reserves might have on congestion revenue rights settlement.  These parties 
noted that both energy and imbalance reserves can compete for scarce 

transmission revenue.  Sometimes, the IFM co-optimization could hold back 
scarce transmission capacity to ensure the deliverability of imbalance reserves 
instead of using that capacity for energy.  In these scenarios, the locational price 

for imbalance reserves would reflect the scarcity of that transmission, but the 
locational price of energy in the day-ahead market would not.  Because the 
CAISO settles congestion revenue rights based on congestion revenue from 

energy in the day-ahead market, some stakeholders expressed concern that 
implementing imbalance reserves could harm congestion revenue rights holders.   

 

To address this potential concern, the CAISO proposes to calculate the 
energy market congestion revenue displaced from procuring imbalance reserves 
and add it to the total costs recovered through the two-tiered imbalance reserves 

cost allocation.  For the CAISO balancing authority, the CAISO would add the 
displaced congestion funds recovered through that allocation to the pool of funds 
paid to parties holding congestion revenue rights with modeled flow over the 

transmission constraints with displaced congestion revenue.  The CAISO also 
will adjust the notional value of congestion revenue rights, which represent the 
maximum settlement value, to reflect differences in the marginal cost of 

congestion for energy and imbalance reserves between the source and sink of 
the congestion revenue right.  For EDAM entities, the CAISO would allocate the 
displaced congestion funds to the EDAM entity for further allocation pursuant to 

its OATT. 
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B. Extended Day-Ahead Market 

 
Extending the CAISO’s day-ahead market to other balancing areas results 

from a multi-year stakeholder effort across the West to build on the benefits of 

the WEIM, the CAISO’s real-time market.7  Since the Commission approved the 
WEIM framework in 2014, participating utilities have realized $4.20 billion in 
gross benefits from the WEIM.8  Anticipating even greater benefits from a two-

day optimization, WEIM participants requested the CAISO explore the feasibility 
of providing similar optimization services in the day-ahead timeframe.9  The 
CAISO anticipates annual economic benefits of EDAM will range from $100 

million to more than $1 billion in addition to the economic and other benefits the 
WEIM will continue to provide.10   
 

 The EDAM design offers a voluntary regional day-ahead market by 
leveraging the existing features of the CAISO’s day-ahead market with targeted 
adjustments that recognize the unique challenges and needs of the balancing 

authorities that may participate in EDAM and their embedded and their 
associated utilities, generators, and customers, in the Western Interconnection.  

                                              
7  See, e.g., Cal. Indep. Sys. Operator Corp., 147 FERC ¶ 61,231 (WEIM Authorization 
Order), order on reh’g, clarification, & compliance, 149 FERC ¶ 61,058 (2014) (WEIM Rehearing 
Order).  These Commission orders authorized the implementation of the original WEIM market 
design, which the CAISO has subsequently enhanced and updated in a series of tariff 
amendments.   

8  Quarterly benefit metrics are available at 
https://www.westerneim.com/Pages/About/QuarterlyBenefits.aspx.   

9  Fifteen balancing areas that have already joined the WEIM participated in an EDAM 
feasibility assessment.  See Public Comment Letter from WEIM Entities re Extended Day-Ahead 
Market (Sept. 16, 2019), available at 
http://www.caiso.com/InitiativeDocuments/PublicCommentLetter-EIMEntites-EDAM-Sep16-
2019.pdf; Briefing on Extended Day-Ahead Market Initiative (Sept. 18, 2019), available at 
http://www.caiso.com/InitiativeDocuments/Briefing-ExtendedDay-AheadMarketInitiative-
Presentation-Sep2019.pdf. 

10  Extended Day-Ahead Market: Feasibility Assessment Update from EIM Entities (2019) 
(EIM Entities Study), available at http://www.caiso.com/InitiativeDocuments/Presentation-
ExtendedDay-AheadMarketFeasibilityAssessmentUpdate-EIMEntities-Oct3-2019.pdf; The State-
Led Market Study (July 30, 2021), available at 
https://static1.squarespace.com/static/59b97b188fd4d2645224448b/t/6148a012aa210300cbc4b8
63/1632149526416/Final+Roadmap+-+Technical+Report+210730.pdf; CAISO EDAM Benefits 
Study:  Estimating Savings for California and the West Under EDAM Market Scenarios (Nov. 4, 
2022) (CAISO EDAM Benefits Study), available at 
http://www.caiso.com/Documents/Presentation-CAISO-Extended-Day-Ahead-Market-Benefits-
Study.pdf; Brattle EDAM Simulations:  PacifiCorp Results (Apr. 2023) (Brattle EDAM Study), 
available at https://www.brattle.com/wp-content/uploads/2023/04/Brattle-EDAM-Simulations-
PacifiCorp-Results.pdf.  The CAISO EDAM Benefits Study quantified capacity savings of $652 
million annually in addition to operational savings of $543 million.  The EIM Entities Study 
quantified operational savings but did not attempt to quantify capacity savings.  The Brattle EDAM 
Study quantified gross benefits of $810 million and net benefits of $438 million annually.  

https://www.westerneim.com/Pages/About/QuarterlyBenefits.aspx
http://www.caiso.com/InitiativeDocuments/PublicCommentLetter-EIMEntites-EDAM-Sep16-2019.pdf
http://www.caiso.com/InitiativeDocuments/PublicCommentLetter-EIMEntites-EDAM-Sep16-2019.pdf
http://www.caiso.com/InitiativeDocuments/Briefing-ExtendedDay-AheadMarketInitiative-Presentation-Sep2019.pdf
http://www.caiso.com/InitiativeDocuments/Briefing-ExtendedDay-AheadMarketInitiative-Presentation-Sep2019.pdf
http://www.caiso.com/InitiativeDocuments/Presentation-ExtendedDay-AheadMarketFeasibilityAssessmentUpdate-EIMEntities-Oct3-2019.pdf
http://www.caiso.com/InitiativeDocuments/Presentation-ExtendedDay-AheadMarketFeasibilityAssessmentUpdate-EIMEntities-Oct3-2019.pdf
https://static1.squarespace.com/static/59b97b188fd4d2645224448b/t/6148a012aa210300cbc4b863/1632149526416/Final+Roadmap+-+Technical+Report+210730.pdf
https://static1.squarespace.com/static/59b97b188fd4d2645224448b/t/6148a012aa210300cbc4b863/1632149526416/Final+Roadmap+-+Technical+Report+210730.pdf
http://www.caiso.com/Documents/Presentation-CAISO-Extended-Day-Ahead-Market-Benefits-Study.pdf
http://www.caiso.com/Documents/Presentation-CAISO-Extended-Day-Ahead-Market-Benefits-Study.pdf
https://www.brattle.com/wp-content/uploads/2023/04/Brattle-EDAM-Simulations-PacifiCorp-Results.pdf
https://www.brattle.com/wp-content/uploads/2023/04/Brattle-EDAM-Simulations-PacifiCorp-Results.pdf
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The EDAM design also incorporates the enhancements to the day-ahead market 

proposed in the DAME initiative.  Together these enhancements support the 
optimal commitment of a geographically diverse set of resources across the 
footprint of all balancing areas participating in EDAM, optimizing the use of 

available transmission capability, building upon the WEIM, and providing broad 
economic, reliability, and environmental benefits. 
 

 Under the extended day-ahead market design, load serving entities and 
resources in balancing areas that participate in the WEIM can choose to extend 
their participation to the day-ahead market processes.  For the balancing 

authorities that join, the extended day-ahead market will settle all loads and 
resources in the day-ahead timeframe and all imbalances between day-ahead 
positions and the real-time market.  The extended day-ahead market will 

optimize the transmission and resources offered into the market to identify the 
most efficient resource commitments and energy transfers to meet forecasted 
demand across the footprint.  It will also optimize imbalance reserves and 

reliability capacity across a broader footprint.  EDAM will also include 
mechanisms to harmonize greenhouse gas accounting methods and address the 
potential under-recovery of historical transmission revenues. 

 
The CAISO will include readiness criteria in the EDAM implementation 

process that parallel those in the WEIM today to ensure the CAISO and 

participants are prepared for operation of the day-ahead market in each 
balancing area.  Further, the CAISO will include transitional measures in EDAM 
similar to those in the WEIM to insulate participants from adverse reliability or 

market outcomes during the implementation process and throughout their initial 
participation.  The CAISO will also monitor and issue public reports on the 
performance of the EDAM design and work with stakeholders to refine the 

design. 
 

EDAM-related activities occur primarily within three timeframes – before 

the day-ahead market, within the day-ahead market, and after the day-ahead 
market.   
 

1. Pre-Market Timeframe  
 

In the pre-market timeframe, the extended day-ahead market activities 

center on preparing for the optimization of the day-ahead market by addressing 
transmission availability, accounting for legacy transmission contracts and 
transmission ownership rights, and ensuring each balancing area is resource 

sufficient.  By accounting for the transmission capability necessary to support 
optimized unit commitment, and ensuring each balancing area has sufficient 
resources to support its own obligations, the pre-market activities support an 

effective and efficient resolution in the day-ahead market. 
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a. Transmission Availability   

 
The proposed EDAM tariff revisions balance stakeholder interests by 

seeking to maximize the transmission capability each balancing authority makes 

available to the day-ahead market while respecting existing transmission service 
rights within all balancing areas.  This allows participants to enjoy the widespread 
benefits of the extended day-ahead market.  Specifically, the extended day-

ahead market will allow each balancing authority that joins to transfer supply, 
imbalance reserves, and reliability capacity based upon the economic 
optimization of resources across a broad geographic area, without threatening 

the balancing authority’s ability to meet its own obligations.11  The extended day-
ahead market accounts for the transmission capability necessary to support this 
optimized unit commitment in the day-ahead market and transfers between 

balancing areas, while recognizing that balancing authorities and the associated 
transmission service providers must conform to the terms and conditions of their 
amended OATTs required to accommodate this day-ahead market.  With the 

support and input of stakeholders, the CAISO has developed a tailored approach 
that optimizes the transmission capability made available to support transfers to 
other balancing areas, while allowing all participating balancing authorities to 

continue fulfilling their obligations.  
 

Prior to the start of the day-ahead market, a balancing authority 

participating in EDAM will provide information to the CAISO, including information 
gathered from transmission service providers in its balancing area, regarding any 
applicable transfer constraints and the amount of transmission capacity available.  

This will allow the extended day-ahead market to utilize all transmission capacity 
available to it, including unsold firm transmission capability available, while 
honoring existing and legacy rights.  This allows transmission service providers 

and their customers located within the balancing areas to maintain their open 
access transmission offerings and rights, respectively, including network 
integration transmission service and firm point-to-point rights.   

 
 Recognizing and honoring existing and legacy transmission rights, EDAM 
provides three different avenues for customers to exercise their transmission 

rights prior to the day-ahead market.  First, the transmission customer can use its 
rights for its own purposes by submitting a balanced self-schedule associated 
with registered transmission service rights into the day-ahead market, i.e., a self-

schedule representing the same quantity at the source location and the sink 
location.  Self-schedules submitted before the day-ahead market are assigned a 
scheduling priority in the day-ahead market higher than a self-schedule not 

                                              
11  Balancing authorities in the West are diverse and include large and small investor owned 
utilities, federal entities and power marketers, large and small municipal utilities, joint power 
agencies, and generation-only balancing areas.  The EDAM design will accommodate all 
balancing authorities much as the WEIM does today.   
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associated with registered transmission service, and these transactions will clear 

ahead of self-schedules not exercising transmission rights and economic bids.  
The market will not adjust a self-schedule associated with registered rights to 
accommodate a self-schedule that is not associated with registered rights, 

maintaining this market scheduling priority.  
 
 Second, as an alternative to using its transmission rights, the transmission 

customer may elect to release its transmission rights for the market to optimize.  
In exchange for releasing its rights for optimization, transmission customers are 
eligible to receive an allocation of transfer revenues if transfer revenue accrues 

across an interface due to energy or capacity price differences between 
balancing areas, i.e., revenue from price differences between balancing areas at 

the transfer location, the transmission customer would receive the transfer 

revenue.  A transmission customer’s release of transmission rights to the market 
allows the market to support optimized transfers in the day-ahead and real-time 
markets, thus lowering the risk of infeasibilities and the need to redispatch.  A 

transmission customer that pursues this avenue cannot self-schedule released 
transmission in the day-ahead market or after the close of the day-ahead market. 
 

Finally, a transmission customer may choose neither to release nor self-
schedules its transmission rights by the close of the day-ahead market.  In this 
case, the capacity will be available to the day-ahead market for optimization, 

allowing the market to establish a transfer that delivers lower cost resources from 
one balancing area to serve demand in another balancing area.  Under this third 
option, however, the transmission customer does not lose its rights that it has 

today under the OATT.  Instead, the transmission customer would retain its right 
to submit later an intra-day self-schedule associated with its rights.  If instructed 
by an EDAM transmission service provider, the market will afford balanced intra-

day self-schedules or schedule changes for registered firm OATT transmission 
rights a priority in the real-time market higher than other real-time self-schedules 
and higher than cleared day-ahead self-schedules not based on specific firm 

OATT transmission rights, including transfer schedules between balancing areas 
serving load.  For all intra-day self-schedules associated with firm OATT rights, 
the market would redispatch the system through the real-time market to 

accommodate both the transfer optimized in the day-ahead market and the 
transmission customer’s self-schedule submitted after the close of the day-ahead 
market.  In the rare case the market cannot accommodate both transactions 

through redispatch, then the market will afford the transfer equal priority with 
demand in the balancing area and notify the applicable balancing authority of the 
associated schedules and the infeasibility.  The balancing authority would, acting 

in accordance with applicable tariffs and good utility practice, determine how to 
resolve the infeasibility.  Given the diversity of the Western Interconnection, each 
balancing authority and transmission service provider may have different means 

by which they can resolve the infeasibility, including by dispatching additional 
resources manually, adjusting the transfer limit, adjusting the transmission 
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customer schedule, or taking any combination of actions or additional actions to 

resolve the infeasibility and fulfill its balancing authority obligations.  
 
 By providing three avenues to honor customers’ transmission rights, the 

extended day-ahead market provides an innovative pathway to promote regional 
markets and advance the interconnectedness of balancing areas in the West in a 
non-discriminatory manner.  Together, and separately, these avenues respect 

transmission customers’ rights, promote market efficiency and provide 
confidence in transfers between balancing areas that rely on them to deliver 
energy, imbalance reserves and reliability capacity in both normal and stressed 

system conditions.  The CAISO and stakeholders discussed other options, 
including imposing restrictions on the availability of transmission to the market, 
but deemed these to be less efficient.  For example, restrictions can create 

conditions where congestion occurs even though sufficient transmission 
capability is available; i.e., transmission automatically “carved out” from the 

market may not be fully utilized.  Similarly, providing a market scheduling priority 

for late-submitted transmission schedules higher than transfers between 
balancing areas would undermine confidence in market outcomes.  If there is 
frequent use and exercise of particular transmission rights across discrete and 

specific paths or flowgates, the EDAM design does allow transmission service 
providers to request an adjustment to “carve out” the transmission right from the 
market under limited circumstances specified in the transmission service 

provider’s tariff, which the CAISO would implement.  Due to the inefficiencies 
created by such arrangements that limit the benefits of EDAM to ratepayers, the 
CAISO expects such carveouts to be rare.  This transmission availability 
framework balances the interests of all stakeholders and is superior to the pro 
forma OATT because it enables balancing areas that may not be in a position to 

join an independent system operator (ISO) or regional transmission organization 

(RTO) at this time to nonetheless capture the benefits of a day-ahead market on 
behalf of their customers.   
 

The extended day-ahead market will provide legacy transmission 
contracts and transmission ownership rights in an EDAM balancing area a 
market scheduling priority and settlement consistent with existing mechanisms in 

the CAISO tariff for these types of arrangements, while making the flow capability 
available to the market in the CAISO balancing area.  These mechanisms 
provide legacy contract and ownership rights holders with a scheduling priority 

above other transmission through the day-ahead and real-time markets 
consistent with their contractual rights.  They also provide financial protection 
from congestion costs associated with the scheduling of legacy rights in the 

market.  Legacy contracts and ownership rights will also be eligible to make their 
transmission capacity available at interties between EDAM balancing areas in 
exchange for transfer revenue.  



The Honorable Kimberly D. Bose 
August 22, 2023  

Page 17 
 
 

b. Resource Sufficiency 
 
 In addition to accounting for available transmission, activities in the pre-

market timeframe will include evaluating the resource sufficiency of each 
balancing authority in the EDAM area, i.e., the aggregate of the CAISO balancing 

area and all balancing areas participating in EDAM.  This is a fundamental 

underpinning of the extended day-ahead market.  Similar to the WEIM, the 
CAISO expects balancing areas participating in the day-ahead market to 
demonstrate they have sufficient supply to meet specific balancing and flexibility 

needs.  The EDAM resource sufficiency evaluation or “RSE” embodies these 
same principles.   
 

Under this structure, before the first run of the day-ahead market, each 
balancing authority participating in EDAM will be evaluated to determine if its 
resources are sufficient to meet its projected needs in the day-ahead time 

horizon.  Specifically, the EDAM resource sufficiency evaluation will review the 
demand obligations and supply options for each balancing area and determine 
whether there is sufficient supply shown to satisfy the forecasted demand 

obligations in both the upward and downward directions, the forecasted 
imbalance reserve requirements, and the forecasted ancillary service obligations.  
Results of the resource sufficiency evaluation will be provided to each balancing 

authority on an advisory basis to assist the balancing authority in establishing its 
resource sufficiency prior to the binding run of the resource sufficiency evaluation 
at approximately 10:00 a.m. (i.e., immediately prior to running the day-ahead 

market).   
 
 Balancing areas that pass the final binding EDAM resource sufficiency 

evaluation will be “pooled” together for the WEIM resource sufficiency evaluation.  
Balancing areas that do not pass the EDAM resource sufficiency evaluation will 
be assessed the applicable failure surcharge depending on the direction of the 

failure (upward or downward) and the time period (off-peak or on-peak).  If the 
integrated forward market can satisfy the forecasted needs of the balancing 
authority to cure its deficiency, then the balancing area will be included in the 

pool.  This pooling approach benefits eligible balancing areas by accounting for 
the diversity benefit of procured imbalance reserves through the day-ahead 
market.  If balancing authorities do not cure the failure through the integrated 

forward market, then the balancing area will not be included in the pool, and the 
balancing authority will be evaluated individually for purposes of the WEIM 
resource sufficiency evaluation.   

 
The proposed resource sufficiency evaluation recognizes and respects the 

unique circumstances of balancing areas in the Western Interconnection.  In 

addition, the proposal includes an additional measure that will allow each 
balancing authority to manage its internal supply if there is a risk of resource 
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insufficiency approaching real-time.  For example, if a balancing area is 

experiencing resource constraints due to a significant generation outage, the 
balancing authority needs a mechanism to allow it the balancing authority to limit 
the supply offered to support transfers to another balancing area.  The net export 

transfer constraint is a voluntary, and optional, mechanism that will enable each 
balancing authority to preserve sufficient supply to meet its projected needs, 
while managing reliability conditions based on conditions and circumstances 

anticipated within its balancing area.  A uniform assessment of resource 
sufficiency, together with a configurable mechanism for each balancing authority 
to manage its supply, provides an innovative pathway for incrementally 

advancing the interconnectedness of balancing areas in a just, reasonable, and 
non-discriminatory manner. 
 

2. Within the Extended Day-Ahead 
Market 

 

a. Optimizing Available 
Resources Across the EDAM 
Footprint   

 
In the extended day-ahead market, all resources and load in a 

participating balancing area will submit an economic bid or a self-schedule in the 

day-ahead market based on their availability and operational circumstances.  
This differs from the load and resource participation model in the WEIM where a 
base schedule reflects the planned operation of loads and resources in the day-
ahead timeframe, and only participating resources submit economic bids, i.e., a 

base schedule in the WEIM is accounted for but not optimized by the market.  
The extended day-ahead market will optimize the transmission and resources 

offered into the market to identify efficient resource commitments and energy 
transfers to meet scheduled and forecasted load across the footprint.   
 

 Resources located outside of the EDAM area may fully participate in the 
day-ahead market if they are pseudo-tied or dynamically scheduled into an 
EDAM balancing area or are a designated network resource to serve load in an 

EDAM balancing area.  Other contracted supply located outside of the EDAM 
area can self-schedule at the interties of non-CAISO balancing areas but cannot 
economically bid.  This restriction results from non-CAISO balancing area 

concerns that non-source-specific supply that is not deliverable could displace 
physical internal generation.  If the economically bid intertie supply does not 
perform, it could cause or exacerbate reliability conditions within the balancing 

area.  This paradigm is consistent with the WEIM today.  At the same time, 
designating a network resource to serve an EDAM balancing area enables 
economic bidding of the resource because the designation imposes specific 

transmission requirements that increase confidence the supply is deliverable.  
The added requirement that a designated network resource be source-specific 
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provides further confidence that the supply is not speculative.  In any event, the 

CAISO will continue to allow economic bidding at its interties with non-EDAM 
balancing areas as it does today.   
 

At the start of EDAM, the CAISO proposes to apply market power 
mitigation at the balancing area level similar to the WEIM today.  The CAISO 
intends to evaluate the overall market power mitigation design in its existing Price 

Formation Enhancements stakeholder initiative.  The CAISO will consider 
extending any design changes arising from that initiative to the extended day-
ahead market and the WEIM. 

 
 The CAISO proposes to make virtual bidding an optional election for each 
balancing authority participating in EDAM, allowing the EDAM participant to 

choose whether to enable convergence bidding within its balancing area.  This 
allows participants to gain day-ahead market experience prior to introducing 
convergence bidding, which is an unfamiliar and significant market design 

feature. 
 

b. Harmonizing Greenhouse Gas 

Accounting in the Day-Ahead 
and Real-Time Markets 

 

 Under the existing Commission-approved greenhouse gas accounting 
design, the WEIM uses bid adders to identify which resources serve demand in 
California balancing areas using a resource-specific approach.  When offering 

bids to serve demand in a state with carbon pricing policies, scheduling 
coordinators for resources located in balancing areas outside of California submit 
a two-part bid adder consisting of a GHG bid capacity (MW) quantity and a GHG 

price ($/MWh).  The bid adder reflects the willingness of the resource’s 
scheduling coordinator to make the resource’s output available to serve demand 
within California balancing areas and reflects the cost of compliance with 

California’s carbon pricing policies.  The market optimization considers the GHG 
bid adder in addition to the energy bid to determine efficient dispatch and identify 
which resources serve demand in California balancing areas.  If a resource 

outside of a California balancing area does not submit a GHG bid adder, the 
market does not consider or attribute the resource to serve California demand.   
 

Resources within California balancing areas recover their costs of 
compliance with California’s carbon policies through their energy bids.  The 
CAISO will extend the current WEIM GHG accounting framework and resource-

specific approach to EDAM with several enhancements.  This design allows 
resources’ scheduling coordinators to recover their cost of compliance with a 
state’s carbon pricing policy, does not embed the cost of that state’s policies in 

locational marginal prices for demand outside of a GHG regulation area, and 
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provides a mechanism to identify which scheduling coordinators are electricity 

importers into a GHG regulation area. 
 
 The geographic boundary used for GHG accounting purposes under 

EDAM (and the WEIM) will reflect state-level boundaries rather than balancing 
area boundaries.  A state-level boundary more accurately represents the 
boundary of the GHG regulation area because carbon pricing policies are 

established on a state-by-state basis.  Further, the GHG accounting framework 
for EDAM will allow resources to submit GHG bid adders associated with serving 
demand in multiple GHG regulation areas, which will allow EDAM to optimize 

procurement of resources to serve demand in California, Washington, and other 
states that adopt carbon pricing policies.  The market will consider the bid adders 
in addition to energy bids in determining the most efficient dispatch for serving 

demand in a specific GHG regulation area.  This framework will allow for 
resource-specific attribution of resources in one GHG regulation area to serve 
load in another GHG regulation area.  

 
 Attributing resources to a GHG regulation area creates the potential for 
secondary dispatch where resources outside of a GHG regulation area attributed 

to serve demand within a GHG regulation area are backfilled by higher emitting 
resources.  EDAM will introduce a special market run in the day-ahead market – 
the GHG reference pass – that will use energy bids to optimize dispatch to serve 

the demand without GHG transfers into a GHG regulation area.  This market run 
will create a reference schedule to inform the MW value of a GHG transfer the 
integrated forward market may attribute to a resource.  The reference used in 

real-time will be the difference between the day-ahead market energy schedule 
and day-ahead market GHG award.  The reference schedule for a balancing 
area that participates in the WEIM and not in EDAM will continue to be a self-

submitted base schedule.   
  
 The CAISO also proposes to include a GHG net export constraint in 

EDAM to reduce the potential for secondary dispatch.  Participating balancing 
authorities will not elect whether or not use this constraint.  Instead, the CAISO 
will enforce this constraint to limit the attribution of GHG transfers to resources 

within a balancing area so they do not exceed a net export transfer schedule 
from the balancing area.  This prevents the attribution of GHG transfers to 
resources in balancing areas that are net importers.  Arguably, these balancing 

areas are relying on their internal supply (as well as some imports) to meet 
demand and do not have surplus supply to support demand in a GHG regulation 
area.  This constraint will reduce the potential for secondary dispatch by not 

attributing a GHG transfer to a resource for which another resource will need to 
backfill to serve demand in the balancing area that is a net importer.  The CAISO 
will not enforce this constraint when resources located in a balancing area 

outside of a specific GHG regulation area register that they have a commitment 
to serve demand within that GHG regulation area.  EDAM will recognize this 
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supply as available to serve demand in the GHG regulation area.  When an 

EDAM balancing area that overlaps with a GHG regulation area fails the 
resource sufficiency evaluation in the upward direction, EDAM will deactivate all 
net export constraints for that hour.  By deactivating net export constraints, the 

CAISO will provide a greater pool of resources that may receive an attribution to 
serve demand in GHG regulation areas.  Failure of the resource sufficiency 
evaluation in the upward direction signals a potential concern about scarcity of 

supply the CAISO believes outweighs the potential for secondary dispatch.  
Under the tariff revisions proposed in this filing, the CAISO will also enforce 
similar rules in the WEIM for each fifteen-minute market interval. 

 
3. Post-Market Timeframe  

 

 The CAISO proposes to use its existing post-market settlements timelines 
and procedures for the extended day-ahead market, except when unique feature 
of the extended day-ahead market settlement necessitates an additional 

provision.  Such EDAM-specific features primarily arise in the context of transfer 
and congestion revenues, GHG bid adders, and the RSE failure surcharge.  
 

 The extended day-ahead market will model internal transmission 
constraints, internal transmission limits, and transmission transfer limits between 
balancing areas.  Congestion revenue will accrue when the market model 

identifies transmission constraints or limits internal to a balancing area.  
Differences in the marginal cost of congestion component of locational marginal 
prices will reflect the incremental costs to serve demand.  The CAISO proposes 

to allocate the revenues from these binding transmission constraints to the 
balancing authority for the balancing area where the constraint is modeled, 
including any adjustment for congestion differences that may be associated with 

registered legacy contract rights or transmission ownership rights.  
 
 Transmission capability at interfaces between balancing areas will accrue 

transfer revenue when the transmission scheduling limit binds at a transfer 
location.  The CAISO proposes to share this transfer revenue equally between 
the two balancing authorities that made the transmission available to facilitate 

energy transfers, unless a commercial arrangement dictates a different revenue 
sharing.  In addition, the CAISO will allocate a portion of transfer revenue to 
transmission customers that make transmission available at an interface when 

they release transmission rights in advance of the day-ahead market.  This 
allocation ensures market participants that make the transmission available to 
the market receive an allocation appropriate for the transmission made available 

to the market.  
 

EDAM will use GHG bid adders to establish a marginal GHG cost and 

identify which resources outside of a specific GHG regulation area support 
demand in that GHG regulation area.  The marginal GHG cost for a GHG 
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regulation area will be a component of the locational marginal price paid by load 

within that GHG regulation area.  Scheduling coordinators for resources that 
receive an attribution to serve demand in the GHG regulation area based on their 
submitted GHG bid adder will receive a payment reflecting the product of their 

MW attribution and the relevant marginal GHG cost.   
 
 Balancing authorities that experience a resource sufficiency failure, other 
than a de minimis failure, will incur EDAM RSE failure surcharges.  The CAISO 

will apply a tiered surcharge based on the amount of the failure.  Having a tiered 
surcharge structure aligns the magnitude of failure with a reasonable charge for 

the shortfall.  The CAISO will distribute the revenue arising from the EDAM RSE 
surcharges to the balancing areas that satisfied all of the resource sufficiency 
components in the applicable period.  If no balancing area satisfied the resource 

sufficiency components in the applicable period, the CAISO will not assess the 
surcharge. 
 

4. Offering Access to the Extended Day-
Ahead Market   

 

a. Onboarding and Costs Related to EDAM  
 

As with the WEIM, the decision to participate in EDAM will be made at the 

balancing area level.  Balancing authorities must be WEIM participants to join the 
extended day-ahead market.  The balancing area-level functionality allows the 
CAISO to utilize available interchange information for operating the extended 

day-ahead market, while allowing each balancing authority to remain responsible 
for maintaining reliability and providing open access tariff transmission service in 
its balancing area.  

 
 The processes for joining the extended day-ahead market will largely 
resemble the processes for joining the WEIM, including initial implementation 

agreements, onboarding cost recovery mechanisms, and onboarding processes 
well before participation begins. 

 

The CAISO proposes to recover its EDAM implementation costs through a 
deposit and incremental charge/refund true-up mechanism based on its cost of 
similar services.  EDAM participants thereafter will pay an administrative fee 

based upon the CAISO’s cost of service and the services necessary to support 
EDAM participation. 
 

b. Historical Revenue Recovery for EDAM 
Transmission Service Providers 

 

 Although the extended day-ahead market will not affect EDAM 
transmission owners’ costs to construct, own, and maintain transmission 
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facilities, releasing transmission to the EDAM markets may affect their recovery 

of such costs.  To avoid under-recovery or any misallocation of costs, the 
extended day-ahead market will provide EDAM transmission service providers an 
opportunity to recover transmission revenues comparable to their historical cost 

recovery prior to participation in EDAM.  
 
 Specifically, the CAISO will allow transmission service providers to 

recover: 
 

1. Historical transmission revenues from sales of short-term firm and non-

firm transmission products under the transmission service provider’s 
tariff, and for historical Wheeling Access Charge revenues for CAISO 
transmission owners; 

  
2. A portion of revenues associated with new approved transmission 

builds that increase the transfer capability between EDAM balancing 

areas based on the proportional ratio of historical short-term sales to 
the overall historical transmission revenues; and 

 

3. Revenues for use of the transmission system when wheeling through 
transfer volumes in an EDAM balancing area are greater than total 
import and export transfer volumes for the balancing area. 

  
Recovery of these revenues will compensate transmission service 

providers for their expected, reduced transmission service revenues under 

EDAM compared to the revenues they earned prior to participation in EDAM.  
Due to their participation in EDAM, participating transmission owners are 
expected to sell fewer short-term transmission services because such services 

will be displaced by EDAM transfers.  The CAISO will allocate these costs to 
gross load across the EDAM area because load, ultimately and primarily benefits 
from the optimized transfers that will occur with EDAM participation. 

 
C. Severability 

 

 The CAISO developed the tariff changes associated with the DAME and 
EDAM initiatives through separate stakeholder processes and has combined 
them in this filing.  The CAISO will also implement the DAME and EDAM 

changes through a combined software release.  This promotes both efficiency 
and consistency because the CAISO will be able to test the software functionality 
fully and resolve any implementation issues that may arise from any of the 

proposed changes.  Also, this allows market participants to manage a single 
implementation and participate in EDAM with the benefits of the day-ahead 
market enhancements, providing them similar efficiency.   
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 The DAME and EDAM tariff revisions are severable from each other such 

that the Commission can approve DAME without approving EDAM; however, it 
cannot approve EDAM without approving DAME.12  The DAME tariff changes 
represent the foundation of needed improvements to the efficiency of the day-

ahead market in the face of increasing system variability and uncertainty.  The 
EDAM design is built on this foundation.  In other words, the extended day-ahead 
market requires the enhancements to the day-ahead market.  However, DAME is 

not dependent on EDAM.  The Commission can accept DAME as just and 
reasonable whether or not it is implemented concurrently with EDAM.  The 
CAISO and market participants have worked collaboratively for several years, 

and the enhancements to the day-ahead market represent significant 
improvements that should move forward even if the Commission does not accept 
the EDAM tariff changes.  Approving DAME will provide CAISO market 

participants with significant day-ahead market benefits regardless of the 
Commission’s actions on EDAM.   
  

 Within the proposed DAME tariff changes, there are six individual 
elements that are severable from each other and the remaining DAME tariff 
revisions.   

 
The first severable element of the DAME tariff provisions is the proposed 

local market power mitigation for imbalance reserves up.  As explained in section 

IV.D.2.d of this transmittal letter, the mitigation measures established in new tariff 
section 31.2.3.2 will not trigger initially because of the interaction with the $55 
penalty price embedded in the imbalance reserves procurement curve.  For this 

reason, the CAISO could implement the new DAME structure with no mitigation 
for imbalance reserves.  Therefore, the authority to conduct mitigation under this 
proposed section is severable from the core DAME tariff changes. 

 
The second severable element of DAME is the proposed flexible 

implementation of imbalance reserves procurement, which allows the CAISO 

flexibility to enforce transmission constraints and apply a deployment factor, 
respectively, in the imbalance reserves deployment scenarios.  This feature, 
discussed in section IV.D.3.d of this transmittal letter, permits the CAISO to fine-

tune elements of imbalance reserves procurement based on its review of system 
and market performance.  If the Commission were to find it is not just and 
reasonable for the CAISO to adjust these values in the business practice manual, 

then the CAISO proposal remains feasible because it:  (a) enforces in the 
deployment scenarios all transmission constraints enforced in the integrated 
forward market; and (b) requires 100 percent deliverability in the deployment 

scenarios.  The statements in new tariff section 31.3.1.6.3.1 that deployment 
scenario flows cannot exceed limits “on transmission facilities identified in the 
Business Practice Manual” and in new tariff section 31.3.1.6.3.1 that deliverability 

                                              
12  NRG Power Marketing, LLC v. FERC, 862 F.3d 108 (D.C. Cir. 2017).   
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in deployment scenarios is assessed “as adjusted by the applicable Deployment 

Factor” are severable. 
 
The third severable element of DAME is the transition period for 

negotiated availability bids described in section IV.D.2.c of this transmittal letter 
and new tariff section 39.7.4.2.  The CAISO is concerned it initially will not have a 
sufficient basis to approve a scheduling coordinator’s cost-based justifications for 

a negotiated availability bid value.  Without the transition period, the CAISO and 
scheduling coordinators would be unlikely to reach agreement during the initial 
period in which DAME is effective.  The result would be scheduling coordinators 

filing for approval of their proposed value with the Commission through a filing 
under section 205 of the FPA, as outlined in new tariff section 39.7.4.1.  The 
CAISO prefers not to offer the negotiated option when it is unlikely to address a 

scheduling coordinator’s concerns.  Nevertheless, if the Commission were to find 
the proposed transition period is not just and reasonable, the CAISO’s overall 
DAME proposal remains feasible because scheduling coordinators would still 

have the option, outlined in new tariff section 39.7.4.1, to seek Commission 
approval of an individualized availability bid.  

 

The fourth severable element is the proposed DAME transitional 
measures described in section IV.E.1 of this transmittal letter and new tariff 
section 11.2.6.  The transitional measures provide load serving entities and 

resource adequacy resources a backstop if they cannot agree through bilateral 
negotiations on how to share the market revenue from imbalance reserves and 
reliability capacity.  The transitional measures provide these entities additional 

time to resolve their contractual issues.  Resolving those contractual issues, 
however, is neither a necessary nor indispensable element of the CAISO’s 
DAME proposal, and thus the transitional measures are severable from other 

elements of the proposal. 
 
The fifth severable element of DAME is the CAISO’s proposal to charge 

congestion revenue “displaced” from the deployment scenarios as part of the 
imbalance reserves cost allocation process and allocate those displaced 
revenues to parties holding congestion revenue rights with modeled flow over the 

transmission lines.  The CAISO discusses this element in section IV.E.3 of the 
transmittal letter.  The CAISO does not expect imbalance reserves to displace 
significant congestion revenue from energy in the integrated forward market, but 

it included this element to assure holders of congestion revenue rights they 
would be unaffected by creation of the imbalance reserve product.  Therefore, 
the tariff revisions in sections 11.2.1.9, 11.2.4, and 31.3.1.6.4, and the tariff 

appendix A definition of Notional CRR Value, to effectuate the displaced 
congestion revenue element of the proposal are severable. 

 

The sixth severable element of DAME is the update implemented in 
proposed edits to tariff sections 4.12.2 and 4.17.4 regarding registration of 
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resource information in the CAISO master file for resource-specific system 

resources and distributed energy resources, respectively.  As described in 
section IV.E.5 of this transmittal letter, these edits conform the master file rules 
for these resource types with the existing generally-applicable master file rules in 

Commission-approved tariff section 4.6.4.  The CAISO should have updated 
these two sections when it last revised section 4.6.4.  The CAISO now seeks to 
address that oversight.  In any event, these revisions are not directly related to 

the DAME proposal and are severable from the other DAME tariff revisions. 
 

There are four individual elements of the proposed EDAM tariff revisions 

that are severable from each other and from the remaining EDAM elements.   
 
The first severable element of the proposed EDAM tariff revisions is the 

transmission revenue recovery mechanism described in proposed tariff section 
33.26 and section V.D.1 of this transmittal letter.  These changes constitute a 
way for transmission owners to recover revenue that may not otherwise accrue 

under EDAM because the transmission service provider will make transmission 
available to support transfers between balancing areas.  There is no direct 
association between these changes and the other EDAM changes; although, this 

element is important to ensure transmission service providers continue to recover 
expected revenue from their transmission system, particularly in the early years 
of EDAM participation.   

 
The second severable EDAM element pertains to cost recovery from 

transmission customers who receive a day-ahead schedule exceeding the 

transmission rights they hold.  This proposal is found in proposed tariff section 
33.23 and described in section V.B.1.c of this transmittal letter.  This change is 
not directly related to other EDAM changes and is not a precondition to approval 

of EDAM, however, it is important to ensure transmission service providers 
recover the costs of using their transmission system.  

 

The third severable element concerns the option to enable virtual bidding 
within a balancing area participating in EDAM.  This proposal is found in 
proposed tariff section 33.30.7 and described in section V.C.1 of this transmittal 

letter.  The CAISO recognizes both Commission precedent on virtual or 
convergence bidding and the desire of interested balancing authorities to gain 
experience with the day-ahead market first, before undertaking the major step of 

implementing a completely foreign feature like convergence bidding.   
 
The fourth severable EDAM element concerns the GHG net export 

constraint, which is found in proposed tariff section 33.32.5 and described in 
section V.C.3.e of this transmittal letter.  The net export GHG constraint limits the 
attribution of resources serving a GHG regulation area and reduces the risk of 

secondary dispatch.  However, these tariff revisions are not necessary for EDAM 
and the other GHG enhancements to go into effect. 
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 In conclusion, the CAISO respectfully requests the Commission accept all 
of the DAME and EDAM tariff changes.  The Commission should sever DAME 
and EDAM only if it is unprepared to accept both in a concurrent order.  The best 

path forward is to approve both DAME and EDAM concurrently because 
ratepayers across the West will benefit from sets of tariff improvements and 
because significant uncertainty and additional software configuration changes 

may result if approval of EDAM is delayed.  
 
III. Background 

 
A. The CAISO’s Current Market Structure 

 

The CAISO administers day-ahead and real-time wholesale electricity 
markets.13  The day-ahead and real-time markets both operate inside the CAISO 
balancing area, while the WEIM provides other balancing areas in the Western 

Interconnection an opportunity to participate in the real-time market.14  The day-
ahead market (DAM) includes four sequential processes:  (1) bid submission; (2) 
market power mitigation for the integrated forward market (IFM); (3) IFM; and (4) 

residual unit commitment (RUC) process.  The real-time market (RTM) includes 
six sequential processes:  (1) bid submission; (2) hour-ahead scheduling process 
(HASP); (3) real-time unit commitment (RTUC); (4) short-term unit commitment 

(STUC); (5) fifteen-minute market (FMM); and (6) real-time dispatch (RTD). 
 

The CAISO below summarizes the key features of these market 

processes as currently in effect, focusing primarily on the day-ahead market.  
 

1. Day-Ahead Market 

 
a. Bidding to the Day-Ahead 

Market 

 
Bidding to the day-ahead market opens a week ahead of the trading day 

and closes at 10:00 a.m. on the day before the trading day.  Bids can be either 

                                              
13  Tariff appendix A, existing definition of CAISO Markets.  For the sake of clarity, this 
transmittal letter distinguishes between existing tariff provisions (i.e., provisions in the current 
CAISO tariff), new tariff provisions (i.e., tariff provisions the CAISO proposes to add in this filing), 
and revised tariff provisions (i.e., existing tariff provisions the CAISO proposes to revise in this 
filing). 

14  The WEIM, formerly called the energy imbalance market (EIM), is generally addressed in 
existing tariff section 29, et seq.  The term EIM is still used in WEIM-related provisions and 
defined terms in the existing tariff, the business practice manual, and in some other documents. 
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economic bids or self-schedules.15  Scheduling coordinators for generation 

resources offer separate bids to supply energy, ancillary services, and RUC 
capacity.16  Scheduling coordinators for load serving entities submit bids for load 
in the day-ahead market.  This bid submission process includes the opportunity 

to bid for exports, imports, and wheeling through transactions. 
 
Under the California resource adequacy (RA) program, described in more 

detail in section II.A.3.d of this transmittal letter, qualified RA capacity has 
specific obligations to submit market bids.  Resources providing generic RA 
capacity within the CAISO balancing area must economically bid or self-schedule 

that capacity into the integrated forward market for energy and ancillary services.  
This applies all hours of the month the resource is physically available.  
Resources providing flexible RA capacity must submit economic bids for energy 

and ancillary services in the must-offer hours applicable to the category of 
flexible RA the resource is providing.17  Resources providing generic or flexible 
RA capacity must participate in RUC, but their capacity is optimized at a zero 

dollar bid.   
 

b. Integrated Forward Market and 

Associated Market Power 
Mitigation 

 

The IFM is a financial market where bid-in supply clears against bid-in 
load and ancillary service requirements.  The IFM co-optimizes procurement of 
energy and ancillary services for each operating hour of the trading day seeking 

to minimize overall procurement costs, while respecting transmission constraints 
and inter-temporal resource constraints such as minimum run time and start-up 
time. 

 
Before issuing schedules for energy and ancillary services in the IFM, the 

CAISO first conducts a market power mitigation pass.  This process identifies 

                                              
15  A self-schedule is a market bid that indicates a quantity in megawatt-hours (MWh) but 
does not specify a price.  This indicates the scheduling coordinator is a price-taker.  Tariff 
appendix A, existing definition of Self-Schedule.  Effectively, self-schedules are requests that the 
market schedule the transaction irrespective of the market price. 

16  As described further below, RUC capacity currently is capacity the CAISO procures to 
meet gaps between supply cleared in the market and forecast demand. 

17  Existing tariff section 40.10.3 describes the three categories of flexible RA capacity:  base 
(category 1); peak (category 2); and super peak (category 3).  Category 1 flexible RA must submit 
bids for all days in the 17-hour period running from 5:00 a.m. to 10:00 p.m.  Category 2 flexible 
RA must submit bids for all days in a five-hour period specified in the relevant business practice 
manual.  Category 3 flexible RA must submit bids in the five-hour period applicable for Category 2 
on non-holiday weekdays. 
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and mitigates potentially uncompetitive energy bids to ensure market prices 

remain competitive.  Nothing is scheduled or committed in the IFM market power 
mitigation pass.  The IFM uses bids mitigated in the IFM MPM pass.  The CAISO 
mitigates energy offers to the greater of default energy bids or the competitive 

locational marginal price.18  Default energy bids are the CAISO’s estimate of a 

resource’s marginal cost.  The competitive locational marginal price is the 
marginal price of energy minus the non-competitive congestion components at 

the location of the mitigated resource.  The competitive locational marginal price 
represents the going rate for competitive energy at the relevant location, and it 
ensures resources are mitigated only to the extent needed to resolve market 

power for higher-priced bids.   
 

After the mitigation run, the CAISO issues schedules for energy and 

ancillary services in the IFM using a clean bid set, which consists of bids 
mitigated through the market power mitigation process and the submitted bids 
that were not flagged for mitigation.  The market optimization software schedules 

and prices resources in two successive runs.  First, the scheduling run produces 
resource schedules.  This involves clearing bids, enforcing the priorities of self-
schedules, and potentially relaxing constraints.19  Second, the pricing run follows 

the scheduling run and produces the locational marginal prices (LMPs) utilized in 
settlements.  The LMP at each pricing node in the day-ahead market – including 
the pricing nodes at the interties that connect the CAISO balancing area with 

other balancing areas – equals the sum of a system marginal energy cost 
(SMEC) component,20 a marginal cost of losses (MLC) component, and a 
marginal cost of congestion (MCC) component of the LMP calculation.21   

 
There may be cases where effective economic bids are insufficient to 

produce a feasible solution, and the market must adjust submitted self-

schedules.22  In these cases, the market uses configurable market scheduling 

                                              
18  If the resource’s unmitigated energy bid were less than the default energy bid or the 
competitive locational marginal price, there would be no modification to the resource’s bid. 
 

19  Existing tariff section 31.4 specifies the scheduling priorities in the day-ahead market.  
Existing tariff section 34.12 specifies the real-time market scheduling priorities.   

20  As described in section V.C.4 of this transmittal letter, the implementation of EDAM will 
include a marginal energy cost for each participating balancing area, which for the CAISO 
balancing area would be the same as the system marginal energy cost component noted here. 

21  Tariff appendix C, existing section A. 

22  Existing tariff section 27.4.3, et seq.; tariff appendix A, existing definition of Real-Time 
Dispatch; Business Practice Manual for Market Operations, section 6.6.5 (listing market 
parameter values that are calibrated based on values set forth in the tariff) (Market Operations 
BPM). 
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and pricing parameters to reach a feasible solution and set LMPs.  The market 

parameters used in the market include penalty prices that apply when constraints 
enforced by the CAISO market are relaxed (or violated).  The constraints include 
system energy-balance (i.e., power balance) and intertie constraints.23  The 

various constraints have different price values that represent the cost at which 
the software will relax a constraint if it cannot reach a feasible solution while 
enforcing the constraint.  When the CAISO relaxes a constraint, the CAISO’s 

market software calculates the scheduling run LMPs based on administratively 
determined relaxation prices, i.e., the penalty prices.24  Using penalty prices sets 

the priority level of the power balance constraint relative to other priorities within 

the market optimization.25 
 

c. Residual Unit Commitment 

Process  
 

The CAISO conducts the residual unit commitment after the IFM.  RUC is 

a physical market process that procures capacity to meet the CAISO balancing 
area’s load forecast.26  RUC bases the need for incremental capacity on the 
difference between physical supply that clears the integrated forward market and 

                                              
23  The system energy-balance constraint ensures that the physical law of conservation of 
energy (i.e., the sum of generation and imports equals the sum of demand, including exports and 
transmission losses) is accounted for in the market solution.  The shadow price of the system 
energy-balance constraint establishes the SMEC, which as explained above is a component of 
the calculation used to determine LMPs.  Tariff appendix C, existing sections B-C; Market 
Operations BPM, section 6.6.5.4.  The shadow price is the marginal value of relieving a particular 
constraint.  Tariff appendix A, existing definition of Shadow Price. 

24  See existing tariff sections 27.4.3.2.2 – 27.4.3.2.2.4 and 27.4.3.3.2 – 27.4.3.3.4.  The 
penalty prices are set forth in separate tables for the IFM, the RUC, and the real-time market, and 
reflect the hierarchical priority order in which the constraint associated with each penalty price 
may be relaxed in the IFM, RUC, or real-time market by the SCUC and SCED software.  Market 
Operations BPM, section 6.6.5.  Self-schedules for existing transmission contracts (ETCs), 
transmission ownership rights (TORs), and converted CAISO transmission service rights are not 
subject to adjustment pursuant to price relaxation.  Existing tariff section 27.4.3.4. 

25  The market optimization software applies one set of penalty prices when the market 
parameters related to the soft energy bid cap (set at $1,000/MWh) are in effect, which is the case 
in most market intervals.  The market applies a higher set of penalty prices when the market 
parameters related to the hard energy bid cap (set at $2,000/MWh) are in effect, which can occur 
when cost-based offers justify the use of the hard energy bid cap.  See existing tariff sections 
27.4.3.2, 27.4.3.3. 30.5.8, 30.7.12, 30.11, and 39.6.1.1; tariff appendix A, existing definitions of 
Soft Energy Bid Cap and Hard Energy Bid Cap. 

26  Existing tariff section 31.5, et seq.; tariff appendix A, existing definition of Residual Unit 
Commitment. 
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physical supply needed to meet the demand forecast.27  Specifically, the CAISO 

determines the RUC procurement target for a trading hour based on the next 
day’s hourly CAISO demand forecast less the energy scheduled in the day-
ahead schedule, and accounting for other factors, as appropriate.28  The CAISO 

subsequently selects and commits RUC capacity not already scheduled in the 
IFM based on the merit order of submitted RUC availability bids.29  This process 
bridge any gaps between the IFM – a financial market – and the forecasted 

needs for physical resources in real-time.  Without RUC, the CAISO could be 
short of power in the real-time or be forced to rely on less economic resources 
that can start up in the real-time market time horizon. 

 
Resources receiving a RUC availability award generally receive a RUC 

availability payment in addition to payment for any energy awarded through the 

real-time market; although, the CAISO can rescind the RUC payment if the 
capacity is not delivered.30  These general compensation rules do not apply to 
RA capacity.  RA Capacity receiving a RUC award is ineligible for RUC 

compensation because being available in RUC is part of the resource’s RA 
obligation.  Any RUC compensation would thus be considered double 
compensation. 

 
RUC has one significant limitation – it only procures capacity incremental 

to the capacity procured in the IFM.  If the physical supply the CAISO procures in 

the IFM exceeds the demand forecast, RUC has no mechanism to address that 
potential oversupply.  Instead, the CAISO’s operators must issue exceptional 
dispatches to address these issues if they are not confident the oversupply 

concern is small enough to be managed in the real-time market processes.  This 
issue particularly can occur with multi-stage generating resources.  Multi-stage 
generating resource configurations committed in the IFM carry over to RUC as a 

fixed input.  RUC can them commit the unit to a higher configuration but not a 
lower configuration.  If there is an operational need for that resource to be in a 
lower configuration, the RUC process currently has no way of meeting that need.   

 
Aside from exceptional dispatches, CAISO operators have one additional 

tool to manage RUC – in certain scenarios, they can manually adjust the load 

                                              
27  RUC does not consider virtual supply, described in more detail in section III.A.3.b of this 
transmittal letter, in evaluating whether the IFM has procured sufficient resources to meet the 
demand forecast. 

28  Existing tariff section 31.5.3. 

29  Existing tariff section 31.5.5. 

30  Existing tariff section 31.5.7, et seq.  For each settlement period and resource, 
scheduling coordinators receive RUC compensation equal to the sum of the RUC availability 
payment and a RUC bid cost recovery amount (if applicable).  Existing tariff section 11.2.2. 
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forecast that is the basis of RUC procurement.31  This covers adjustments 

relating to:  anticipated demand response deployment; metered sub-system self-
schedules; anticipated deviations from day-ahead forecasted output from 
variable energy resources; expected resource self-schedules in the real-time 

market; and expected deficiencies in ancillary services procurement. 
  
2. Real-Time Market  

 
a. Real-Time Market Processes 

 

The fundamental mechanics of the real-time market are substantially 
similar to the day-ahead market.  The first step of the real-time market is bid 
submission.  Real-time market bidding opens after the posting of day-ahead 

market results at approximately 1:00 p.m. on the day before the trading day.  
Scheduling coordinators submit bids to supply energy and ancillary services.  
Load serving entities, however, do not bid to procure load in the real-time market.  

Instead, the CAISO procures supply to meet forecasted load. 
 

The next step is the HASP, in which the CAISO provides MW hourly-block 

schedules to intertie resources.  The RTUC and STUC are the next two 
processes, both of which involve providing commitment instructions to units.   
 

The FMM and RTD are the two market optimization processes within the 
real-time market.  Both the FMM and RTD include market power mitigation 
procedures.  The FMM procures energy and ancillary services for a given fifteen-

minute period and runs approximately 37.5 minutes prior to that period.  The 
RTD procures energy and ancillary services for a given five-minute period and 
runs approximately 7.5 minutes prior to that period. 

 
b. Imbalance Settlement 

 

The CAISO settles awards between the real-time market processes and 
between day-ahead and real-time, on an imbalance basis.  Effectively, an award 
in the FMM only settles at the FMM price to the extent it does not overlap with an 

existing day-ahead market award.  Similarly, an award in RTD only settles at the 
RTD price if it does not overlap with an FMM award.  

 

c. Differences in Market 
Optimization – LMP 
Formulation & Flexible 

Ramping Product 
 

                                              
31  Existing tariff sections 31.5.3.1 – 31.5.3.6. 
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Aside from the timing difference relative to the operating hour, the day-

ahead market and real-time market optimization have two noteworthy 
differences.   
 

First, the LMP for each pricing node in the real-time market includes the 
elements in the day-ahead market plus a component that represents marginal 
greenhouse gas cost and, for each pricing node within a WEIM balancing area.  

The real-time LMP also includes a WEIM bid adder component.32 
 

Second, in addition to energy and ancillary services, the FMM and RTD 

also procure the flexible ramping product.  The flexible ramping product allows 
the CAISO to enforce flexible ramping constraints in the real-time market.33  The 
CAISO developed the flexible ramping product to manage the ramping capability 

needed to meet changes in net demand – both forecasted net demand changes 
and unexpected net demand changes – that had become more challenging with 
increased variability in demand and increased participation of variable energy 

resources in the real-time market.  The flexible ramping product has two 
components.   
 

The first component of the flexible ramping product compensates 
resources for ramping capability provided through the real-time market’s energy 
scheduling and dispatch process, which the tariff designates as forecasted 

movement.34  Each run of the real-time market’s multi-interval optimization 
provides a binding energy dispatch or schedule for the upcoming market interval 
and nonbinding advisory schedules for the subsequent intervals.  The forecasted 

movement represents the change in energy schedule between the binding 
schedule or dispatch for the upcoming market interval and the advisory schedule 
for the following market interval of that market run.  The CAISO compensates or 

charges resources and demand for this forecasted movement at a flexible 
ramping up price or flexible ramping down price, depending on the direction of 
the total ramp relative to the forecasted movement of the resource or demand. 

 
The second component of the flexible ramping product is the uncertainty 

awards component, which the CAISO issues to address the potential for errors in 

the advisory interval demand or supply forecasts that may materialize in a 

                                              
32  Tariff appendix C, existing section B. 

33  Existing tariff section 44, et seq.  In addition, existing tariff section 11.5.9 includes the 
flexible ramping product in the list of real-time market settlements and specifies that the CAISO 
will settle it pursuant to existing tariff section 11.25. 

34  Existing tariff section 44.3; tariff appendix A, existing definition of Forecasted Movement. 
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subsequent market run when the interval is financially binding.35  The CAISO 

determines the uncertainty requirement based on a statistical estimation of load 
and supply forecast error.  The CAISO then procures additional ramping capacity 
through uncertainty awards in an amount up to the uncertainty requirement using 

a procurement curve that weighs the quantity procured against the costs.  This 
procurement curve ensures the total cost of uncertainty awards will not exceed 
the expected cost of a power balance violation absent the uncertainty awards. 

 
d. Managing Energy Imbalances 

from the Day-Ahead Market 

 
The purpose of the real-time market is to update procurement based on 

how events unfold closer to real-time.  Changes between the day-ahead market 

and real-time market in terms of both supply and demand are inevitable.  The 
inevitable differences between the amount of energy scheduled in the day-ahead 
market compared to the real-time market are commonly called energy 

imbalances.  A key function of the real-time market is to manage the energy 
imbalances that occur between the day-ahead and real-time markets. 

 

Two key factors drive energy imbalances.  The first is the difference in 
scheduling granularity between markets.  The day-ahead market schedules 
energy in hourly time increments compared to 15-minute and five-minute energy 

schedules in the real-time market.  These granularity differences cause 
imbalances because the real-time market schedules fluctuate within the hour, 
whereas the day-ahead market schedules are fixed for the hour.  Because of 

these granularity differences, the real-time market can require faster, more 
granular intra-hour ramping capability compared to the ramp rate needed to 
simply transition from one hourly schedule to the next.   

 
The second factor driving energy imbalances is net load forecast 

uncertainty.  There is unavoidable uncertainty in the day-ahead net load forecast.  

The day-ahead net load forecast cannot predict with certainty the actual net load 
during the operating day.  Any differences between the day-ahead forecast and 
what actually occurs results in imbalances.   

 
3. Other Noteworthy Market Design 

Elements 

 

                                              
35  Existing tariff section 44.2; tariff appendix A, existing definition of Uncertainty Award.  
Market participants do not submit separate bids for the flexible ramping product, but instead the 
CAISO uses energy bids for optimizing procurement of uncertainty awards.  Existing tariff 
sections 27.4.1 and 34.9. 
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a. Congestion Revenue Rights 

 
The CAISO market design includes congestion revenue rights (CRRs), 

which are financial instruments that market participants can acquire through a 

CAISO-administered allocation and auction process or through a secondary 
registration system.36  The primary purpose of CRRs is to hedge day-ahead 
market congestion costs, allowing market participants to address congestion 

risk.37  When transmission demand exceeds capacity, locational marginal prices 
vary depending on congestion levels.  Congestion charges can change 
dramatically based on system conditions and patterns of supply and demand.  As 

the Commission has recognized, CRRs give market participants a level of 
financial protection against the risks associated with unpredictable congestion 
charges.38 

 
b. Convergence Bidding 

 

In addition to submitting bids or schedules for physical resources and 
demand, CAISO market participants can also hedge their market positions and 
manage their exposure to the differences between day-ahead and real-time 

prices by submitting purely financial bids – called convergence bids or virtual bids 
in the CAISO tariff.39  Such bids can be for virtual supply or virtual demand.  If a 
market participant’s convergence bid is cleared in the day-ahead market, it is 

automatically liquidated with the opposite buy/sell position at the real-time price.  
Convergence bids at both internal nodes and the interties settle at the average of 
the four fifteen-minute market prices for the hour.40   

 
c. Bid Cost Recovery 

                                              
36  See existing tariff section 36, et seq.; see also 
http://www.caiso.com/market/Pages/ProductsServices/CongestionRevenueRights/Default.aspx. 

37  Congestion revenue rights are not included in the extended day-ahead market.  Instead, 
a transmission service provider participating in EDAM will account for congestion revenue under 
its tariff, which provides the opportunity for each transmission service provider to determine the 
appropriate settlement treatment for its transmission customers.  See section IV.D.3 of this 
transmittal letter.  

38  See, e.g., Cal. Indep. Sys. Operator Corp., 149 FERC ¶ 61,093, at P 2 (2014) (citations 
omitted) (“CRRs are financial instruments that enable their holders to hedge variability in 
congestion costs.  Entities acquire CRRs primarily to offset integrated forward market congestion 
costs reflected in the congestion component of locational marginal prices (LMPs).”). 

39  See existing tariff section 30.9.  The CAISO uses the terms “virtual” and “convergence” 
interchangeably in this filing to refer to those types of bids and transactions.  Convergence 
bidding is an optional feature available for balancing authorities to enable in their balancing area 
as part of the extended day-ahead market.  See section V.C.1 of this transmittal letter.  

40  Existing tariff section 11.3. 

http://www.caiso.com/market/Pages/ProductsServices/CongestionRevenueRights/Default.aspx
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Scheduling coordinators for resources submit three-part bids, which 
include start-up, minimum load, and energy bid costs.41  The CAISO’s market 
optimization software considers the start-up and minimum load costs in 

optimizing for the least-cost commitment or dispatch of all resources.  The 
market only uses the energy bid cost to set the LMP for a given market interval.  
This creates a risk that the rents from the difference between the LMP and the 

resource’s energy bid costs will provide insufficient revenue to compensate its 
start-up and minimum load costs.  Also, because of inter-temporal constraints 
(e.g., ramping rates, minimum run times, and minimum up times), a resource’s 

energy or ancillary services bid may set the price in one interval in which the 
CAISO commits the resource, but that resource may not be infra-marginal in 
other intervals when it must run to meet those inter-temporal constraints because 

its bid is higher than the market clearing price. 
 
The existing bid cost recovery mechanism addresses these risks by 

providing uplift payments to resources if their bid costs exceed their market 
revenue over the day.  The CAISO recovers the costs of bid cost recovery 
payments through uplift payments allocated to a combination of measured 

demand and virtual bidders.42  The CAISO calculates bid cost recovery 
separately for the day-ahead and real-time market.43  Resources committed in 
the residual unit commitment process are eligible to receive real-time bid cost 

recovery.44   
 

d. Resource Adequacy  

 
California’s RA program, which the CAISO administers in coordination 

with the California Public Utilities Commission (CPUC) and other local regulatory 

authorities in the CAISO balancing area, seeks to secure sufficient capacity to 
support the safe and reliable operation of the CAISO grid.45  The CAISO’s 
resource adequacy tariff provisions require load serving entities in the CAISO 

                                              
41  Existing tariff section 30, et seq. 

42  Existing tariff section 11.8 et seq. 

43  Bid cost recovery will be extended to other balancing areas as a feature of the existing 
day-ahead market. 

44  Units committed in RUC are included in the real-time market bid cost recovery (as 
opposed to day-ahead market bid cost recovery) because (1) many commitments made in RUC 
are non-binding so the real-time market makes the binding commitment decision and (2) long-
start and extra-long-start resources that do receive binding commitments in RUC are only 
committed to their minimum sustained operating level (PMin) so they can participate in the real-
time market. 

45  Existing tariff section 39, et seq. 
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balancing area to submit a year-ahead forward showing and month-ahead 

showings of the capacity procured to meet their share of the peak load plus any 
applicable reserve margin, as well as local and flexible capacity requirements.  
The extended day-ahead market includes a resource sufficiency test, not a 

resource adequacy requirement.  Participating balancing authorities will remain 
responsible for meeting their own resource adequacy needs and will have the 
opportunity to participate in a resource adequacy program of their choosing.  In 

other words, the CAISO will continue to administer its resource adequacy 
program, while other balancing authorities may or may not participate in a 
resource adequacy program.46   

 
B. The Western Energy Imbalance Market Today 

 

 The existing WEIM is similar to the proposed EDAM in that it is not a 
separate market, but a broader geographical scope of the CAISO’s real-time 
market.47  Accessing the CAISO’s real-time market through the WEIM enables 

balancing areas, transmission service providers, and resource owners in the 
West to take advantage of the CAISO’s real-time optimization to balance supply 
and demand.  WEIM participants have realized $4.20 billion in benefits since the 

WEIM began operation in 2014.48  The WEIM enables an exponentially more 
efficient use of the Western transmission system.  It also reduces costs for 
participants by lowering the amount of costly reserves utilities need to carry.49  

Utilities also can reduce their carbon emissions and use intermittent renewable 
resources more efficiently.  When one utility area has excess hydroelectric, solar, 
or wind power, the CAISO can deliver it to customers elsewhere.  Likewise, when 

the CAISO balancing area has excess solar energy, it can help meet demand 
outside of California that otherwise would be met by more expensive resources.  
The WEIM also increases reliability by providing additional operational visibility 

across electricity grids and improving the ability to manage transmission line 
congestion across the region’s high-voltage transmission system. 
 

 Participation in the WEIM is voluntary both for balancing authorities and 
for individual resource owners within a participating balancing area.50  A 
balancing authority’s decision to participate in the WEIM does not involve 

                                              
46  The interoperability of EDAM and the Western Resource Adequacy Program is discussed 
further in sections V.B.1 and V.B.2 of this transmittal letter. 

47  See WEIM Authorization Order, 147 FERC ¶ 61,231, at PP 7, 74 (establishing the 
WEIM). 

48  https://www.westerneim.com/pages/default.aspx.  

49  https://www.westerneim.com/Pages/About/HowItWorks.aspx. 

50  WEIM Authorization Order, 147 FERC ¶ 61,231, at PP 2, 8. 

https://www.westerneim.com/pages/default.aspx
https://www.westerneim.com/Pages/About/HowItWorks.aspx
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“joining” CAISO on either a full or limited basis, and the CAISO does not assume 

operational control over the transmission facilities in the participating balancing 
area.  Likewise, the CAISO does not manage generator interconnections or 
transmission planning for WEIM participants.  WEIM participants simply 

participate in the CAISO’s real-time market to manage the dispatch of generation 
to meet demand in the real-time horizons and provide imbalance energy services 
to their customers.  

 
 The WEIM is governed by a five-member Governing Body that shares 
authority with the CAISO Board of Governors on rules specific to participation to 

the WEIM.51  A committee of Western stakeholders nominates members of the 
WEIM Governing Body.  These members bring a high level of professionalism 
and leadership, with work experience in public power, investor-owned utilities, 

and as state regulators.  Additionally, the WEIM governance design includes a 
Body of State Regulators (BOSR) which provides a forum for Western state 
regulators to learn about the WEIM and WEIM-related stakeholder initiatives.52  

This body may express a common position in the CAISO stakeholder process or 
to the WEIM Governing Body on WEIM issues; and its members are not 
restricted from taking any position before the Commission or any other forum 

concerning WEIM matters or the CAISO. 
 

C. DAME Stakeholder Process 

 
The day-ahead market enhancements initiative began in 2019 and 

comprised six major phases leading to joint approval from the WEIM Governing 

Body and the CAISO Board of Governors on May 17, 2023.  The six phases of 
the DAME stakeholder process were: 

 

1. Initial Working Groups (June 2019 - August 2019) 
2. Straw Proposal Development (February 2020 - July 2021) 
3. Analysis and Straw Proposal Revisions (January 2022 - October 2022)  

4. Final Proposal Development (December 2022 - January 2023) 
5. Postponement and Extended Workshops (February 2023 - March 

2023) 

6. Revised Final Proposal and Addendum (April 2023) 
 

The first phase of the process involved initial working group discussions 

with stakeholders about how to enhance the day-ahead market.  This process 
began with a workshop on June 20, 2019, where the CAISO presented two 
potential revised day-ahead market formulations.  Both proposed formulations 

would procure the imbalance reserves product, but one would procure the 
product based on the existing day-ahead structure in which IFM and RUC are 

                                              
51  https://www.westerneim.com/Pages/Governance/GoverningBody.aspx.  

52  https://www.westerneim.com/Pages/Governance/EIMBodyofStateRegulators.aspx.  

https://www.westerneim.com/Pages/Governance/GoverningBody.aspx
https://www.westerneim.com/Pages/Governance/EIMBodyofStateRegulators.aspx
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sequential market passes, and the other would procure the product in a revised 

market framework in which the IFM and RUC are integrated into a single market 
pass.  The CAISO requested stakeholder feedback on the advantages and 
disadvantages of each formulation and discussed the options in a working group 

meeting on August 13, 2019.   
 

The second phase involved developing a day-ahead market enhancement 

straw proposal.  Based on feedback from the working group process, the CAISO 
published an initial straw proposal on February 7, 2020 that reflected the 
integrated IFM/RUC approach.  Stakeholder opinion diverged on the initial design 

of the integrated IFM/RUC, and the CAISO published a revised straw proposal 
on June 9, 2020 that discussed alternative approaches to integrating the 
IFM/RUC.  The CAISO continued to probe the feasibility of integrating the IFM 

and RUC, but it ultimately concluded this revised approach was not feasible.  
Accordingly, the CAISO published a second revised straw proposal on July 21, 
2021 that maintained the sequential IFM and RUC passes. 

 
The third phase involved further analysis of the problems spurring the 

initiative and incremental improvement of the imbalance reserve design.  This 

step began with the CAISO’s publication of an analysis report on January 24, 
2022 that quantified market imbalances between the day-ahead market and real-
time market.  Based on this analysis the CAISO released revised straw proposals 

on April 27, 2022, and October 26, 2022, each of which refined the design of the 
imbalance reserve product.   

 

The fourth phase involved developing the final proposal.  The CAISO 
published a draft final proposal on December 1, 2022, followed by the final 
proposal on January 11, 2023.  CAISO management intended to present the 

proposal for approval by the WEIM Governing Body and CAISO Board at their 
joint February 2023 meeting.  However, CAISO management delayed bringing 
the initiative to the CAISO Board and WEIM Governing Body joint meeting to 

allow time for further refinements to address continued stakeholder concerns.   
 
The fifth major phase involved a series of workshops held in February and 

March 2023 and March 2023, with stakeholders and the CAISO’s Market 
Surveillance Committee. 

 

The sixth and final phase involved revising the proposal to account for 
feedback from the additional workshops.  The CAISO published a draft revised 
final proposal on April 6, 2023.  On April 19, 2023, the CAISO posted an 

addendum to the draft revised final proposal addressing issues regarding the 
imbalance reserve demand curve.  The CAISO published its revised final 
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proposal on May 1, 2023 (DAME Final Proposal),53 leading to approval by the 

WEIM Governing Body and the CAISO Board of Governors on May 17.54 
 
After the policy phase of the stakeholder initiative concluded, on June 2, 

2023, the CAISO posted initial draft tariff revisions to implement DAME and then 
posted further revised versions of the DAME tariff language in July.  The CAISO 
provided opportunities for stakeholder comments throughout this lengthy process 

and made numerous changes to the proposed DAME design and tariff language 
to address the comments.55   
 

D. EDAM Stakeholder Process 
 
 Like the DAME stakeholder process, the EDAM stakeholder process 

started in 2019.  The EDAM stakeholder process began with a feasibility 
assessment to explore extending participation in the day-ahead market to WEIM 
participants.56  The CAISO discussed this feasibility assessment with 

stakeholders in October 2019.  That same month, the CAISO published a paper 
and held a meeting with stakeholders to discuss the issues the CAISO proposed 
to address through a stakeholder initiative to extend participation in the day-

ahead market to WEIM participants.57  Over the next several months, the CAISO 
hosted a training course on its day-ahead market58 and then began a series of 

                                              
53  The DAME Final Proposal is available at 
http://www.caiso.com/InitiativeDocuments/RevisedFinalProposal-Day-
AheadMarketEnhancements.pdf and is included in attachment C to this filing. 

54  See http://www.caiso.com/Documents/DecisiononDay-AheadMarketEnhancements-
JointMotion-May2023.pdf.  The materials provided to the CAISO Board of Governors and the 
WEIM Governing Body included a May 10, 2023 memorandum (as amended on May 15, 2023) 
regarding the DAME design (DAME CAISO Board of Governors and WEIM Governing Body 
Memo), available at http://www.caiso.com/Documents/DecisiononDay-
AheadMarketEnhancements-Memo-May2023.pdf and provided in attachment D to this filing.  The 
vote of the WEIM Governing Body and the CAISO Board of Governors is also included in 
attachment D. 

55  See https://stakeholdercenter.caiso.com/StakeholderInitiatives/Day-ahead-market-
enhancements. 

56  See http://www.caiso.com/Documents/ISO-WesternEnergyImbalanceMarketEntities-
HosExtendedDayAheadMarketStakeholderCall100319.html.  The CAISO Board of Governors 
was also briefed on this topic during its September 2019 meeting.  See id. 

57  See 
http://www.caiso.com/Documents/ExtendedDayAheadMarketIssuePaperCall101719.html. 

58  See http://www.caiso.com/Documents/TrainingCourseExistingDay-
AheadMarketOverview.html. 

http://www.caiso.com/InitiativeDocuments/RevisedFinalProposal-Day-AheadMarketEnhancements.pdf
http://www.caiso.com/InitiativeDocuments/RevisedFinalProposal-Day-AheadMarketEnhancements.pdf
http://www.caiso.com/Documents/DecisiononDay-AheadMarketEnhancements-JointMotion-May2023.pdf
http://www.caiso.com/Documents/DecisiononDay-AheadMarketEnhancements-JointMotion-May2023.pdf
http://www.caiso.com/Documents/DecisiononDay-AheadMarketEnhancements-Memo-May2023.pdf
http://www.caiso.com/Documents/DecisiononDay-AheadMarketEnhancements-Memo-May2023.pdf
https://stakeholdercenter.caiso.com/StakeholderInitiatives/Day-ahead-market-enhancements
https://stakeholdercenter.caiso.com/StakeholderInitiatives/Day-ahead-market-enhancements
http://www.caiso.com/Documents/ISO-WesternEnergyImbalanceMarketEntities-HosExtendedDayAheadMarketStakeholderCall100319.html
http://www.caiso.com/Documents/ISO-WesternEnergyImbalanceMarketEntities-HosExtendedDayAheadMarketStakeholderCall100319.html
http://www.caiso.com/Documents/ExtendedDayAheadMarketIssuePaperCall101719.html
http://www.caiso.com/Documents/TrainingCourseExistingDay-AheadMarketOverview.html
http://www.caiso.com/Documents/TrainingCourseExistingDay-AheadMarketOverview.html
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technical workshops on the EDAM initiative.59  The CAISO coordinated the 

schedules for the DAME and EDAM initiatives to help stakeholders manage their 
resources and engage in both of those interrelated initiatives.60  After a pause, 
the CAISO restarted the EDAM stakeholder efforts in November of 2021.  

 
 During the next two years, the CAISO issued a series of papers and held 
a total of nearly 80 public meetings, workshops, and working group meetings to 

develop and refine the EDAM proposal.61  The CAISO issued its final proposal for 
the EDAM design on December 7, 2022 (EDAM Final Proposal).62  On March 30, 
2023, the CAISO posted initial draft tariff revisions to implement the EDAM 

design and then posted further revised versions of the EDAM tariff language in 
May and June.  The CAISO provided opportunities for stakeholder comments 
throughout this lengthy process and made numerous changes to the proposed 

EDAM design and tariff language to address the comments.63  This high level of 
CAISO engagement and stakeholder participation indicates the importance of 
this effort and the willingness of participants in the West to build upon the 

collaboration and success of the WEIM, increase regional coordination, and 
support evolving state policy goals. 
 

On February 1, 2023, the CAISO Board of Governors and the WEIM 
Governing Body approved the proposed design and the filing of the EDAM 

                                              
59  See http://www.caiso.com/Documents/ExtendedDay-
AheadMarketInitiativeTechnicalWorkshopSeriesKickingOff211-1220.html. 

60  See id.; http://www.caiso.com/Documents/UpdateDay-AheadMarketEnhancements-
ExtendedDay-AheadMarketInitiativesCall041620.html. 

61  See https://stakeholdercenter.caiso.com/StakeholderInitiatives/Extended-day-ahead-
market. 

62  The EDAM Final Proposal is available at 
http://www.caiso.com/InitiativeDocuments/FinalProposal-ExtendedDay-AheadMarket.pdf and is 
included in attachment E to this filing. 

63  See https://stakeholdercenter.caiso.com/StakeholderInitiatives/Extended-day-ahead-
market.  The design reflected in the EDAM Final Proposal was informed by over 1,500 pages of 
diverse stakeholder comments received across different proposal iterations, which are 
summarized in a stakeholder matrix document available at 
http://www.caiso.com/Documents/StakeholderCommentsMatrix-ExtendedDay-AheadMarket-
FinalProposal-Feb2023.pdf. 

http://www.caiso.com/Documents/ExtendedDay-AheadMarketInitiativeTechnicalWorkshopSeriesKickingOff211-1220.html
http://www.caiso.com/Documents/ExtendedDay-AheadMarketInitiativeTechnicalWorkshopSeriesKickingOff211-1220.html
http://www.caiso.com/Documents/UpdateDay-AheadMarketEnhancements-ExtendedDay-AheadMarketInitiativesCall041620.html
http://www.caiso.com/Documents/UpdateDay-AheadMarketEnhancements-ExtendedDay-AheadMarketInitiativesCall041620.html
https://stakeholdercenter.caiso.com/StakeholderInitiatives/Extended-day-ahead-market
https://stakeholdercenter.caiso.com/StakeholderInitiatives/Extended-day-ahead-market
http://www.caiso.com/InitiativeDocuments/FinalProposal-ExtendedDay-AheadMarket.pdf
https://stakeholdercenter.caiso.com/StakeholderInitiatives/Extended-day-ahead-market
https://stakeholdercenter.caiso.com/StakeholderInitiatives/Extended-day-ahead-market
http://www.caiso.com/Documents/StakeholderCommentsMatrix-ExtendedDay-AheadMarket-FinalProposal-Feb2023.pdf
http://www.caiso.com/Documents/StakeholderCommentsMatrix-ExtendedDay-AheadMarket-FinalProposal-Feb2023.pdf
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proposal reflected in this tariff amendment.64  Stakeholders, including state public 

utility commissioners, broadly supported this decision.65  
 
IV. Proposed Day-Ahead Market Enhancements  

 
A. Issues with the Current Day-Ahead Market 

Leading to this Filing 

 
1. Drivers of Increased Net Load 

Imbalances between the Day-Ahead 

Market and the Real-Time Market 
 

Some imbalances in the net load between the day-ahead market and real-

time market are inevitable.  The magnitude of those imbalances, however, has 
increased materially in recent years.  In 2019, the CAISO published a 
comprehensive report titled Price Performance Analysis that summarized and 

analyzed price formation in the CAISO markets, including factors that contribute 
to differences in volumes and prices cleared in the day-ahead market compared 
to the real-time market.66   

 

The report identified systematic imbalances in the net load in different 
market timeframes.  The greatest magnitude of imbalance typically occurs 

between the IFM and fifteen-minute market (as opposed to between the fifteen-
minute market and the five-minute market).67  These imbalances can be as large 

                                              
64  See http://www.caiso.com/Documents/ApprovedDecisiononExtendedDay-AheadMarket-
JointMotion-Feb2023.pdf.  The materials provided to the CAISO Board of Governors and the 
WEIM Governing Body included a January 26, 2023 memorandum regarding the EDAM design 
(EDAM CAISO Board of Governors and WEIM Governing Body Memo), available at 
http://www.caiso.com/Documents/DecisiononExtendedDay-AheadMarket-Memo-Feb2023.pdf 
and provided in attachment F to this filing.  The vote of the WEIM Governing Body and the CAISO 
Board of Governors is also included in attachment F. 

65  See BOSR Advice to WEIM Governing Body on EDAM Design and Governance (Jan. 26, 
2023), available at 
https://www.westerneim.com/Documents/BOSRAdvicetoWEIMGoverningBodyonEDAMMarketDe
signandGovernance-Jan26-2023.pdf. 

66  CAISO Energy Markets Price Performance Report (Sept. 23, 2019) (Price Formation 
Report), available at http://www.caiso.com/Documents/FinalReport-
PricePerformanceAnalysis.pdf. 

67  Although the residual unit commitment process occurs between the IFM and the FMM, 
RUC procures capacity, not energy, and RUC compensation is not based on imbalances from a 
prior market process.  Thus, assessing day-ahead to real-time imbalances involves comparing 
IFM prices/volumes to FMM prices/volumes.  For ease of reference, however, the CAISO’s 
generally refers to imbalances between the day-ahead market and the real-time market rather 
than imbalances between the IFM and the real-time market.  

http://www.caiso.com/Documents/ApprovedDecisiononExtendedDay-AheadMarket-JointMotion-Feb2023.pdf
http://www.caiso.com/Documents/ApprovedDecisiononExtendedDay-AheadMarket-JointMotion-Feb2023.pdf
http://www.caiso.com/Documents/DecisiononExtendedDay-AheadMarket-Memo-Feb2023.pdf
https://www.westerneim.com/Documents/BOSRAdvicetoWEIMGoverningBodyonEDAMMarketDesignandGovernance-Jan26-2023.pdf
https://www.westerneim.com/Documents/BOSRAdvicetoWEIMGoverningBodyonEDAMMarketDesignandGovernance-Jan26-2023.pdf
http://www.caiso.com/Documents/FinalReport-PricePerformanceAnalysis.pdf
http://www.caiso.com/Documents/FinalReport-PricePerformanceAnalysis.pdf
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as 6,000 MW in a single hour, which is significant considering the CAISO’s 

historical peak demand is approximately 52,000 MW.68  The report also 
explained these “net load differences . . . can be expected to lead to price 
divergence between markets” because “[f]or instance, when conditions of load 

and [variable energy resource] generation lead to higher net load levels in real-
time, the market may be more exposed to higher prices since there is a need to 
dispatch higher levels of generation, which may come with higher bid prices.”69 

 
Several factors contribute to the large imbalances between the day-ahead 

and real-time market.  The Price Formation Report explained large imbalances 

between the day-ahead and real-time market occur because of deviations 
between the forecast and actual events for both the net load and variable energy 
resource output.  From the CAISO’s start-up in 1998 through recent years, the 

CAISO balancing area consisted of a predictable generation fleet and a 
predictable load.  Resources scheduled hourly in the day-ahead market had 
relatively predictable real-time load and ramping needs.  Over the last 10 years, 
however, variable energy resources (i.e., wind and solar resources) have 

become more prevalent.  Although these resources are critical in meeting 
renewable energy and greenhouse gas emission goals, output from these 

resources is highly dependent on environmental conditions, making their output 
less predictable than traditional resources.  Solar resources also have a daily 
production cycle that does not necessarily align with electricity demand patterns, 

requiring other resources to ramp up quickly when solar production is ramping 
down.  These factors can create challenging conditions for system operators.  
Rather than the relatively predictable load conditions, system operators must 

manage the more unpredictable and variable net load differences.   
 
Significant weather-related uncertainty throughout the Western grid has 

also exacerbated net load imbalances.  Electricity demand is weather-sensitive, 
and extreme temperatures can lead to spikes in energy use due to cooling 
needs, which are difficult to forecast accurately.  On the supply side, extreme 

weather impacts the generation of wind and solar power, and the output can 
change rapidly based on cloud cover, wind speed, and other atmospheric 
conditions.  These factors create challenges for accurate forecasting and thus 

contribute to imbalances between the day-ahead market and the real-time 
market. 
 

2. CAISO Operators Rely on Manual 
Interventions in RUC to Address Net 
Load Imbalances 

 

                                              
68  Price Formation Report at 54. 

69  Id. at 59.  
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The persistent net load imbalances between the IFM and real-time market 

has required the CAISO to intervene manually in the RUC to ensure there is 
sufficient online capacity to mitigate the risk of load shedding or insufficient ramp 
capability in the real-time market.  Specifically, the CAISO operators exercise the 

authority granted in existing tariff section 31.5.3 to adjust the RUC load forecast 
up to ensure that RUC procures additional capacity to address uncertainty 
between the day-ahead and real-time markets.  These operator adjustments to 

the RUC forecast have increased in frequency and magnitude over the last 
several years in parallel with the increased magnitude of net load imbalances 
between the day-ahead and real-time markets.  

 
The CAISO previously adopted both the flexible ramping product and 

flexible RA capacity constructs in part to address some of the same underlying 

factors driving net load imbalances.  However, they have contributed only 
minimally to avoiding the need for manual interventions in RUC.  In that regard, 
both the flexible ramping product and flexible RA capacity can only address net 

load imbalances with resources already committed in the IFM or that can be 
committed within the real-time market.  Additionally, for much of its existence the 
flexible ramping product has been problematic because the market procured it on 

a WEIM balancing area level rather than at a nodal level.  When transmission 
constraints materialized in real-time either within a WEIM balancing area or 
across WEIM balancing area boundaries, the capacity frequently would be 

stranded behind those transmission limitations.70 
 
Thus, absent larger market changes, the CAISO expects its reliance on 

operator interventions to mitigate the operational risks posed by net load 
imbalances to increase. 

 

                                              
70  Both the Price Formation Report and the CAISO Department of Market Monitoring’s 2021 
Annual Report on Market Issues and Performance documented the phenomenon of stranding the 
flexible ramping product behind constraints.  The CAISO largely addressed this deliverability 
concern through its February 1, 2023 implementation of nodal flexible ramping product 
procurement.  See transmittal letter for CAISO tariff amendment to refine flexible ramping 
product, Docket No. ER22-2661-000, at 5-13 (Aug. 15, 2022).  The Commission subsequently 
approved the CAISO proposal.  Cal. Indep. Sys. Operator Corp., 181 FERC ¶ 61,034 (2022). 
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3. The Status Quo of Relying on Out-of-

Market Operator Interventions is 
Problematic and Unsustainable  

 

Persistent and systematic out-of-market actions taken by CAISO 
operators signal a gap in the CAISO’s market design.  These out-of-market 
actions lead to less efficient and accurate pricing in the real-time market relative 

to the day-ahead market.  The CAISO has identified at least three concrete ways 
relying on RUC adjustments to the demand forecast is problematic for the 
market. 

 
a. Sub-optimal and Inefficient 

Unit Commitment 

 
Addressing imbalances through manual grid operators’ adjustments to the 

RUC demand forecast means the IFM does not co-optimize the procurement of 

this additional capacity with energy.  Without such co-optimization, the CAISO is 
not sending a clear price signal regarding the value that capacity is providing to 
address uncertainty.  Further, the energy price in the IFM is not reflecting the 

trade-off of providing energy as opposed to capacity to meet uncertainty.  The 
result is the CAISO day-ahead market has sub-optimal and inefficient unit 
commitment and is producing less efficient economic energy and ancillary 

services schedules.  The status quo thus presents higher system costs than 
would occur if the CAISO could specifically value resource commitments needed 
to meet net load uncertainty and co-optimize procurement of those resources 

with energy and ancillary services. 
 

b. RUC Availability Payments 

Provide Insufficient 
Compensation 

 

In theory, the current CAISO market sends needed price signals through 
the RUC clearing price and the RUC availability payment.  In reality, however, 
the current RUC compensation methodology does not send effective price 

signals in many cases because the RUC clearing price does not account for the 
trade-off for the unit being scheduled for energy in the IFM compared to being 
scheduled as RUC capacity to address net load imbalances.  Regardless of the 

price, the vast majority of capacity committed in RUC is RA capacity optimized at 
a zero dollar bid and ineligible for a RUC availability payment.  However, there 
are costs to make resources available in the real-time market, e.g., gas-

scheduling costs, costs to set up a hydro system, opportunity costs from other 
market opportunities, and transmission costs for imports.  RA resources do not 
recover these costs through market payments; they must recover these costs 

through their bilateral RA contract payments.  This is an inefficient way to 
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compensate RA units for the unique availability obligations a RUC commitment 

imposes on them. 
 

c. RUC Capacity is Not 

Necessarily Deliverable Where 
it is Needed 

 

The RUC process does not ensure the incremental capacity procured to 
address net load imbalances between IFM and the real-time market will be 
deliverable to the locations driving the need for the manual adjustments in the 

RUC forecast.  The CAISO’s experience with the real-time market’s flexible 
ramping product shows that procuring a product that is undeliverable where 
needed imposes additional system costs without addressing the underlying 

concerns driving procurement of that product.   
 

B. Description of Key Day-Ahead Market 

Enhancements 
 
To address the issues described above, the CAISO proposes to enhance 

its day-ahead market by introducing two new products – imbalance reserves and 
reliability capacity.  Both products will be bi-directional, meaning there are four 
new products:  (1) imbalance reserves up; (2) imbalance reserves down; (3) 

reliability capacity down; and (4) reliability capacity up.  The CAISO will procure 
the new products based on bids submitted under the existing day-ahead market 
bid submission timeline. 

 
The CAISO will update the IFM to co-optimize procurement of energy, 

ancillary services, and imbalance reserves.  The CAISO also will expand the 

existing market power mitigation process preceding the IFM to include imbalance 
reserves.  The RUC process will now procure the new bi-directional reliability 
capacity product instead of the uni-directional RUC capacity it procures today.  

The CAISO also will add a new market power mitigation process for RUC 
between the IFM and RUC.  In summary, the new day-ahead market will involve 
these five sequential processes: 

 
1. Bid submission – Includes bids for energy, ancillary services, 

imbalance reserves, and reliability capacity. 
2. IFM market power mitigation – Mitigates potential exercise of 

market power in procurement of energy and imbalance reserves. 
3. IFM – Issues day-ahead schedules for energy, ancillary services, 

and imbalance reserves. 
4. RUC market power mitigation – Mitigates potential exercise of 

market power in procurement of reliability capacity. 
5. RUC – Issues awards for reliability capacity. 
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1. Overview of Imbalance Reserves 

 
a. Description of the Product – 

Imbalance Reserves 

 
Imbalance reserves are a flexible reserve product designed to cover both 

uncertainty in the net load forecast between the day-ahead market and real-time 

market and real-time ramping needs not covered by hourly day-ahead market 
schedules.  A resource receiving an imbalance reserves award must submit 
economic bids to the real-time market for its awarded capacity range.  Imbalance 

reserves will ensure the integrated forward market schedules sufficient dispatch 
capability to meet net load imbalances between the day-ahead and real-time 
markets.  

 
b. Procuring the Product – 

Imbalance Reserves 

 
The CAISO will target the procurement of imbalance reserves up and 

imbalance reserves down to address, respectively, an uncertainty range above 

and below cleared physical supply.  The CAISO will calculate the uncertainty 
range imbalance reserves will fill based on the historical uncertainty in the day-
ahead load, solar, and wind forecasts.  That uncertainty range only sets the 

procurement target.  The CAISO will procure a quantity of imbalance reserves for 
any interval based on a demand curve that decreases procurement as costs 
increase by assessing the trade-off between the incremental cost and operational 

value of the reserves.  Procurement also will evaluate whether a resource’s 
reserve capacity would be deliverable if upward- modeled uncertainty occurs 
(called the upward deployment scenario) and if downward- modeled uncertainty 

occurs (called the downward deployment scenario).   
 

c. Financially Settling the Product 

– Imbalance Reserves  
 

Resources awarded imbalance reserves will receive a day-ahead payment 

at the product’s locational price.  The CAISO will settle ramping capability 
provided by imbalance reserve awards in the day-ahead market, subject to the 
ramp deviation settlement described in section IV.E.2.a of this transmittal letter, 

which considers how an imbalance reserves award in the day-ahead market 
relates to a flexible ramping product award in the real-time market.  The market 
will recover the costs of imbalance reserves, including displaced congestion 
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revenue from the deployment scenarios,71 from entities based on their 

contribution to the need for procuring the product.72  The current bid cost 
recovery process will also account for imbalance reserves bid costs and 
revenues. 

 
2. Overview of Reliability Capacity 

 

a. Description of the Product – 
Reliability Capacity 

 

The CAISO will procure reliability capacity to meet positive or negative 
differences between cleared physical supply in the IFM and the load forecast.  
This is similar to the existing RUC process except the CAISO currently only 

procures uni-directional RUC capacity if the forecast exceeds cleared physical 
supply.  With the bi-directional reliability capacity product, the CAISO can also 
procure decremental capacity in RUC.  As with imbalance reserves, a reliability 

capacity award will obligate the resource to provide economic energy bids in the 
real-time market for the quantity of its awards. 
 

b. Procuring the Product – 
Reliability Capacity 

 

Like today, RUC will continue to consider transmission constraints to 
ensure reliability capacity is deliverable to the aggregate of load in the day-ahead 
timeframe.  Unlike imbalance reserves, RUC will not use a demand curve to 

procure reliability capacity for procurement.  Instead, it will seek to procure the 
full reliability requirement subject to penalty prices when there is extreme 
scarcity. 

  
c. Financially Settling the Product 

– Reliability Capacity  

 
Settlement of reliability capacity will be similar to settlement of imbalance 

reserves but simpler.  Resources awarded reliability capacity would receive a 

day-ahead payment at the product’s locational price.  The market will allocate the 
costs of reliability capacity to demand.  As with imbalance reserves, the current 
bid cost recovery process will account for reliability capacity bid costs and 

revenues.  Unlike the settlement of imbalance reserves, settlement of reliability 
capacity will not involve deviation settlements with any real-time market awards, 
nor will it account for displaced congestion revenues. 

                                              
71  In section IV.E.3 of this transmittal letter, the CAISO describes in detail the concept of 
displaced congestion revenue.   

72  In section IV.D.7.c of this transmittal letter, the CAISO describes in detail the cost 
allocation methodology and its rationale. 
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3. Relationship Between the Products 
 

Although imbalance reserves and reliability capacity are distinct products, 

they are related.  The following figures provide a simple graphical representation 
of how imbalance reserves and reliability capacity relate to each other and to 
energy cleared in the day-ahead market.   

 
Figure 1 below illustrates a simple scenario where IFM clears physical 

supply equal to the load forecast.  The market will procure imbalance reserves to 

cover upward and downward uncertainty requirements.  The day-ahead market 
would not need to procure reliability capacity in the RUC process.   
 
Figure 1 

 
 

Figure 2 and   
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Figure 3 below represent more realistic scenarios where physical supply cleared 

in the IFM is greater than or less than the load forecast.  As seen in Figure 2, 

when the IFM clears less physical supply than the load forecast, the CAISO 

would procure reliability capacity up to meet that difference.    



The Honorable Kimberly D. Bose 
August 22, 2023  

Page 51 
 

Figure 3 presents a scenario where the IFM clears more physical supply 

than the load forecast, which results in procuring reliability capacity down to 
ensure the real-time market has sufficient decremental capacity.  
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Figure 2 
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Figure 3 

 
 

C. New Products Will Address Key Gaps in the 
Existing Market Structure 

 
The new day-ahead market products will address the major issues the 

CAISO has identified with the existing day-ahead market and result in a day-
ahead market that economically and reliably addresses net load variability and 
uncertainty.  A more effective day-ahead market will in turn promote a more 

effective and efficient real-time market.   
 

1. Benefits of the Imbalance Reserves 

Product 
 

The CAISO expects the largest benefits will accrue from the new 

imbalance reserves product.  Procuring flexible ramping capacity in the IFM 
through a co-optimization that also considers energy and ancillary services will 
obviate the need for CAISO system operators to adjust the RUC procurement 
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targets manually on a routine basis.73  Resources receiving imbalance reserves 

awards will have capacity ranges capable of meeting all but the most extreme net 
load imbalances and ramping needs that materialize between the day-ahead and 
real-time markets.  The CAISO expects co-optimized procurement of imbalance 

reserves will provide these specific benefits compared to relying on the status 
quo day-ahead market design: 
 

1. Improved unit commitment 
2. Enhanced market efficiency 
3. Ability to meet real-time operational needs more effectively 

4. Increased feasibility of IFM exports  
 

a. Improved Unit Commitment 

 
Co-optimizing imbalance reserve procurement with energy and ancillary 

services will help maximize the value of these reserves, resulting in more optimal 

unit commitment decisions and more optimal allocation of system ramping 
capability.  In addition, marginal prices will now consider the opportunity costs of 
not providing the other products.  For example, if a resource is economic for 

energy but instead is held back to provide imbalance reserves, the marginal 
prices will ensure that resource earns sufficient revenue from providing 
imbalance reserves to cover the opportunity cost of not selling energy.  Thus, the 

resource will be indifferent to receiving an incremental energy schedule or 
imbalance reserve award.  

 

b. Enhanced Market Efficiency 
 

For both the overall system and individual resources, procuring flexible 

reserves using bids is more efficient.  It compensates resources for these flexible 
reserves directly through market payments, rather than indirectly compensating 
them through an RA capacity contract.74  Using bids allows the market 

optimization to consider costs when scheduling and committing units, leading to 
better economic outcomes.  Marginal prices are a more appropriate mechanism 
to compensate resources for their availability than fixed contract payments 

because marginal prices will reflect when and where the reserves are most 
valued. 
 

 

                                              
73  The CAISO will maintain the authority to make such adjustments but expects that its use 
of this authority will reduce significantly with implementation of imbalance reserves.  

74  As mentioned above, incremental capacity procured from manual RUC adjustments 
largely comes from RA capacity that receives no additional compensation from receiving the RUC 
award.   
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c. Meeting Real-Time Needs More 

Effectively 
 

Co-optimizing imbalance reserves with energy will allow the market 

optimization to consider the full ramping needs of the system (for energy and 
uncertainty).  Currently, there is no assurance the supply committed or scheduled 
in RUC is sufficient to meet faster ramping needs because RUC involves an 

hourly award.  Imbalance reserves awards, however, require a resource to be 
15-minute dispatchable, so the awarded capacity will meet the ramping needs 
that materialize in real-time more effectively.   

 
Assessing imbalance reserves’ deliverability to the nodes that drive the 

need for procurement of the product will help ensure the procured capacity is 

usable.  This is an enhancement to the status quo because an adjustment in the 
RUC procurement target does not ensure the incremental RUC capacity 
procured will be deliverable to the location driving the need for that adjustment.  

The CAISO’s experience with the flexible ramping product highlights the need to 
ensure ramping products evaluate a resource’s ability to provide the product and 
meet the specific need based on resource characteristics and limitations on the 

transmission system.   
 

d. Increased Feasibility of IFM 

Export Schedules 
 

Procuring flexible reserves in the IFM will better ensure IFM export 

schedules are feasible.  Relying on RUC adjustments to procure supply pushes 
the RUC procurement target farther away from the IFM solution, which can lead 
to export schedules cleared in the IFM not being feasible in RUC and thus being 

curtailed in the RUC process.  Because the CAISO expects imbalance reserves 
will significantly reduce the use of RUC adjustments, it is less likely RUC will 
curtail export schedules cleared in the IFM.   

 
2. Benefits of the Reliability Capacity 

Product 

 
Imbalance reserves will improve RUC by allowing it to return to its 

intended purpose of ensuring the day-ahead market schedules sufficient supply 

to meet a balancing area’s demand forecast.  The reliability capacity up product, 
which effectively is the current version of RUC capacity, will accomplish this.  
Separately, the reliability capacity down product will inject more flexibility into the 

process by addressing potential oversupply in the real-time market.  Oversupply 
may require manual operator interventions.  Oversupply has increased during 
certain hours due to increasing system variability and uncertainty.  Reliability 

capacity down will obviate the need for operator intervention in many cases.  
With the creation of the downward product, RUC can serve a broader purpose.  It 
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will help the day-ahead market match demand forecasts rather than merely 

ensure sufficient supply. 
 

3. Why are Both Products Necessary? 

 
Imbalance reserves and reliability capacity have some similarities.  The 

CAISO will procure both in the day-ahead market to augment energy and 

ancillary services awards, and awards of both products will trigger real-time 
market economic bidding obligations.  However, the similarities end there.  The 
CAISO needs both products because they serve different purposes, and the 

CAISO will procure them based on different resource characteristics and system 
needs.  Imbalance reserves address circumstances where the actual real-time 
net load and associated ramping needs are different than the capacity the day-

ahead market procured because net load is above or below the day-ahead 
forecast.  RUC is necessary to procure incremental or decremental capacity to 
match the outcome of the day-ahead market to the forecast load.  Reliability 

capacity is necessary regardless of any load or variable energy resource forecast 
uncertainty.  RUC assumes the forecast is correct and procures to fill in the gaps.  
If the CAISO only procured imbalance reserves, there would be no assurance the 

day-ahead market would procure sufficient physical resources to meet expected 
demand in real-time.  If the CAISO only procured reliability capacity, the CAISO 
would not have a market product to address net load imbalances and would 

continue to rely on manual adjustments in the RUC process.   
 

D. Detailed Description of Major Day-Ahead Market 

Rule Changes 
 

This section IV.D of the transmittal letter describes the principal design 

elements of the day-ahead market enhancements following the general market 
timeline from bidding through financial settlement. 
 

1. Bidding for the New Day-Ahead 
Products and Limitations on Awards 

 

a. Imbalance Reserves – 
Eligibility to Bid and 
Limitations on Awards 

 
Suppliers will submit separate single segment price and quantity bids for 

imbalance reserves up and imbalance reserves down, and the market would use 

these bids to determine optimal imbalance reserve awards.75  The imbalance 

                                              
75  New tariff section 30.5.2.9 addresses the rules on bidding for imbalance reserves.  
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reserve bid quantity (MW) must be greater than zero and will be limited to the 

resource’s maximum 30-minute ramp capability.76  Bids for imbalance reserve up 
and down bid are capped at $55/MWh.  As detailed below in section IV.D.2.c of 
this transmittal letter, $55 is slightly above the 80th percentile of historical 

spinning reserve bids (based on data from the first half of 2022).  If the CAISO 
did not procure imbalance reserves, it likely would have to meet the operational 
need by procuring spinning reserves.  The $55 value represents the costs the 

CAISO likely would procure in foregoing procurement of a MW of imbalance 
reserves.  The bid cap on bidding for imbalance reserves thus represents a 
design decision to limit bidding at the value of the product to the CAISO.  The 

separate bids for the up and down product could have different hourly 
price/quantity pairs but only a single price/quantity pair in each hour.  The market 
may schedule a resource to provide both forms of imbalance reserves in the 

same interval if the resource feasibly can provide both products. 
 
Resource types identified in Figure 4 below are eligible to bid for 

imbalance reserves.77  Generally, any resource type capable of adjusting their 
energy output on a 15-minute basis is eligible to provide imbalance reserves.  In 
general, resources must be scheduled to be online to receive an imbalance 

reserves award.  In addition, the CAISO can award imbalance reserves to offline 
resources if the resource has a start-up time of 15 minutes or less.78  Even if a 
resource is eligible to bid for imbalance reserves, for each interval it submits 

imbalance reserve bids it must also submit an energy bid in the day-ahead 
market, and it must economically bid the portion of the energy bid that overlaps 
with the imbalance reserve bid.   

 
After implementation, the CAISO intends to monitor the various eligibility 

rules to determine how they affect performance of the imbalance reserve 

product.  Based on that analysis, the CAISO may reassess the rules.  For 
example, the CAISO may consider allowing for longer start-up times or longer 
ramp horizons. 

 
b. Reliability Capacity – Eligibility 

to Bid and Limitations on 

Awards 
 

                                              
76  The market will enforce dynamic ramp capability constraints for resources with dynamic 
ramp rates.  

77  New tariff section 31.3.1.5.1 states the resource types eligible to submit imbalance 
reserves bids. 

78  New tariff section 31.3.1.5.2. 
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Suppliers would provide separate single segment price and quantity bids 

for reliability capacity up and down, and the market would use those bids to 
determine optimal awards.  The reliability capacity bid quantity (MW) must be 
greater than zero and is limited to the resource’s 60-minute ramp capability.79  

This ramp capability limitation matches the time granularity of the product and 
ensures awarded reliability capacity can meet the operational needs for which 
the CAISO has procured it.  The CAISO will cap bid prices for the reliability 

capacity up and down product at $250/MWh, which matches the existing limits on 
RUC bids.  The separate bids for the up and down product could have different 
hourly price/quantity pairs but only a single price/quantity pair in each hour.  An 

award for the upward product and the downward product are mutually exclusive 
in the same interval.   

 

The resource types identified in Figure 4 are eligible to bid for reliability 
capacity.  In general, all resources currently eligible for the RUC process would 
be eligible to provide reliability capacity, including storage.  Resources must 

submit an energy bid in the day-ahead market to qualify for reliability capacity, 
but the bids need not overlap with the economically bid portion of the energy bid.   
 

Under EDAM, all eligible resources offering energy bids in the IFM (and 
thus included in the EDAM resource sufficiency evaluation) must submit bids for 
reliability capacity up at the same quantity as their energy bid plus ancillary 

service self-provision.  This ensures all resources in the EDAM resource 
sufficiency evaluation are available for RUC, including excess supply that 
participants offered above their resource sufficiency requirements. 

 
c. Special Considerations – 

Intertie Resources 

 
Hourly intertie resources would be ineligible for imbalance reserves 

awards because they are not 15-minute dispatchable, but they would be eligible 

to provide reliability capacity because that product is based on a resource’s 60-
minute capabilities.  Intertie resource that are 15-minute dispatchable and 
dynamic intertie resources would be eligible to provide both imbalance reserves 

and reliability capacity.  Further, hourly exports to non-EDAM balancing areas 
can also provide reliability capacity up at CAISO interties, with the obligation to 
provide a decremental energy bid to dispatch down the export schedule in the 

FMM if needed. 
 
Intertie resources also must register a resource identification code in the 

CAISO master file to be eligible to provide imbalance reserves or reliability 
capacity.  Under existing rules, intertie resources can participate in the CAISO 
market with a transaction identification code.  The additional information provided 

                                              
79  Revised tariff section 30.5.2.8 contains rules on bidding for reliability capacity.   
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through master file registration, such as ramp rates and capacity constraints, is 

necessary for the market to determine what imbalance reserves and reliability 
capacity awards are feasible.  Any intertie resources receiving imbalance 
reserves and reliability capacity awards would have to submit an e-tag after RUC 

with a transmission profile equal to the sum of the IFM energy schedule, plus the 
imbalance reserves up and reliability capacity up awards. 

 

The CAISO also proposes special rules for high-priority (PT) self-
scheduled exports, which are exports supported by a resource with non-RA 
capacity bid into the day-ahead market.  To maintain the tariff-defined export 

priorities and to indicate that economically-bid exports and lower-priority (LPT) 
export self-schedules that clear the IFM are at risk of curtailment in the real-time 
market, the CAISO proposes that the resources supporting PT exports must 

submit bids for reliability capacity up for the self-scheduled quantity.80  The 
reliability capacity up bids will provide the market an economic signal of the PT 
export resource’s willingness to be decremented.  If the CAISO converts 

reliability capacity up on an export, it has the same effect as if the CAISO 
dispatched up a generator serving CAISO balancing area load.   
 

If PT exports do not explicitly bid for reliability capacity up, the CAISO will 
consider them in the RUC scheduling run with reliability capacity up bids at 
penalty prices that maintain the merit order of their energy bids in the IFM.  If 

there is no available physical supply capacity in the RUC above energy 
schedules to meet both the demand forecast and the economic and LPT exports 
that cleared the IFM, the CAISO will issue economic and LPT exports a 

curtailment indication for the real-time market in the form of reliability capacity up 
awards.  Such awards created from these inserted bids will be ineligible for RUC 
compensation because the inserted bid is a tool the CAISO will use to enforce 

export priorities.  The failure of PT exports to submit an actual bid for reliability 
capacity up reflects an unwillingness to have the export cut based on economics 
as reflected through the RUC optimization process.  This unwillingness justifies 

its ineligibility for compensation. 
 

d. Special Considerations – 

Variable Energy Resources 
 
In general, variable energy resources (VERs) will be eligible to provide 

imbalance reserves and reliability capacity in both directions based on their 
registered resource parameters.  Additionally, VERs will have to bid for a 

                                              
80  Revised tariff section 30.5.1(bb). 
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reliability capacity up quantity equal to their VER forecasted output.81  This 

requirement is necessary to align with the EDAM resource sufficiency evaluation 
rule that all resource capacity in the EDAM resource sufficiency evaluation must 
bid into RUC as reliability capacity up.  Because the EDAM resource sufficiency 

evaluation will consider VERs at their forecast, VERs must bid reliability capacity 
up into RUC at their forecast MW output.82  If VERs do not bid reliability capacity 
up to their VER forecast, the CAISO will either: (1) generate a bid price of $0 (if 

the resource submitted no bid for reliability capacity up); or (2) apply the 
submitted bid price to the additional required quantity.83   

 

To ensure day-ahead market awards to VERs are feasible, the CAISO 
proposes to apply a capacity constraint in the IFM such that the combined 
awards of energy, upward ancillary services, and imbalance reserves up cannot 

exceed the resource’s VER forecast.  The CAISO proposes to apply a similar 
constraint in RUC such that the IFM awards plus the reliability capacity up award 
would not exceed the resource’s VER forecast.  

                                              
81  Revised tariff section 31.5.1.2 (“A Scheduling Coordinator representing an Eligible 
Intermittent Resource must submit RUC Availability Bids for RCU at a quantity equal to their 
forecasted output based on the forecast referenced in Section 34.1.6”). 

82  Independent of EDAM, this rule would be necessary to ensure RUC can consider all 
physical supply, including the supply forecasted for VERs not bid into the IFM.   

83  Revised tariff section 30.7.3.1 (stating that “to the extent the Scheduling Coordinator for 
an Eligible Intermittent Resource fails to submit a Bid for RCU up to the quantity of its forecasted 
output based on the forecast referenced in Section 34.1.6 the CAISO generates a bid for RCU up 
to the forecasted output”). 
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Figure 4 

 EN RCU RCD IRU IRD 

Non-Participating Load Yes Not 
Eligible 

Not 
Eligible 

Not 
Eligible 

Not 
Eligible 

Virtual Supply Yes Not 
Eligible 

Not 
Eligible 

Not 
Eligible 

Not 
Eligible 

Virtual Demand Yes Not 
Eligible 

Not 
Eligible 

Not 
Eligible 

Not 
Eligible 

Hourly Block Import Yes Eligible Eligible Not 
Eligible 

Not 
Eligible 

Hourly Block Export Yes Eligible Eligible Not 
Eligible 

Not 
Eligible 

15-Min Import Yes Eligible Eligible Eligible Eligible 

15-Min Export Yes Eligible Eligible Eligible Eligible 

Dynamic Import Yes Eligible Eligible Eligible Eligible 

Long-Start Generator Yes Eligible Eligible Eligible Eligible 

Short-Start Generator Yes Eligible Eligible Eligible Eligible 

Participating Load w/ 15-
Min dispatch capability 

Yes Eligible Eligible Eligible Eligible 

Participating Load w/ 
Hourly dispatch capability 

Yes Eligible Eligible Not 
Eligible 

Not 
Eligible 

Variable Energy 
Resources (Wind/Solar) 

Yes Eligible Eligible Eligible Eligible 

Non-Generator Resources 
(Storage)  

Yes Eligible Eligible Eligible Eligible 

Hybrid Resource Yes Eligible Eligible Eligible Eligible 

Energy Storage Resource Yes Eligible Eligible Eligible Eligible 

60-Minute Proxy Demand 
Resource 

Yes Eligible Eligible Not 
Eligible 

Not 
Eligible 

15-Minute Proxy Demand 
Resource 

Yes Eligible Eligible Eligible Eligible 

5-Minute Proxy Demand 
Resource 

Yes Eligible Eligible Eligible Eligible 

Reliability Demand 
Response Resource 

Yes Not 
Eligible 

Not 
Eligible  

Not 
Eligible 

Not 
Eligible 

 
e. Combining the Rule Sets 

 
To ensure a given resource’s combined awards of energy, imbalance 

reserves, and reliability capacity are all feasible, the CAISO will limit the total 

awards to the resource’s upper economic limit.  This term refers to the highest 
operating level submitted in the resource’s energy bid.  Figure 5 below 
graphically demonstrates how these rules interact. 
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Figure 5 

 
 

 
f. Obligations of Resource 

Adequacy Capacity to Bid for 

New Products 
 
The CAISO also had to consider whether RA capacity obligations needed 

adjustment given the new day-ahead market products.  
 

i. Imbalance Reserves Must-Offer Obligation 

 
The CAISO concluded system and local RA capacity would not have an 

explicit must-offer obligation to submit bids for imbalance reserves.  Specifically, 

system and local RA capacity self-scheduled to the CAISO market would have 
no obligation to submit imbalance reserves bids.  However, RA capacity from 
resources eligible to provide imbalance reserves (i.e., 15-minute dispatchable 

resources) would have a must-offer obligation to submit bids for imbalance 
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reserves on any portion of RA capacity that is bid economically to the IFM.84  

Flexible RA capacity is 15-minute dispatchable and must economically bid to the 
IFM under existing market rules.  The CAISO is not changing these 
requirements.  Therefore flexible RA capacity must submit imbalance reserves 

bids for their entire range of flexible RA capacity.85   
 
These imbalance reserves must-offer requirements will maximize 

participation of RA capacity in the procurement of imbalance reserve, increasing 
the competitiveness of the product, improving congestion management, reducing 
concerns about physical withholding, and helping the CAISO balancing area 

pass the EDAM resource sufficiency evaluation.  Importantly, the proposed tariff 
revisions will maintain the option for resources to self-schedule energy from 
generic RA.  Without maintaining this option, the CAISO might lose RA capacity 

from resources that cannot and would not participate by bidding economically. 
 

ii. Reliability Capacity Must-Offer Obligation 

 
RA capacity currently required to provide RUC availability bids will now be 

required to bid RA capacity for reliability capacity up.  Bidding for reliability 

capacity down will be optional for RA capacity.86  Marking a change from current 
practice, the CAISO will not require RA capacity to offer into RUC with $0 
availability bids.  Instead, RA capacity can bid into RUC at any price between the 

bid floor and bid cap.  This is an important change to facilitate the implementation 
of EDAM.  It would distort the operation of EDAM if all RA capacity were bidding 
RUC capacity at zero dollars, while resources in the rest of the EDAM area were 

able to bid economically.  Arguably, such a result would suppress RUC prices to 
the detriment of resources in those other balancing areas that lack an RA 
capacity contract to compensate them for the zero dollar RUC bidding obligation.  

Having RA capacity bidding to RUC at zero dollars also would allow EDAM 
balancing areas to benefit from RA capacity without having contributed to the 
costs of procuring that capacity. 

 
iii. Real-Time Market Resource Adequacy 

Bidding 

 
The CAISO proposes maintaining the existing real-time market must-offer 

obligation.  Today, certain RA resources have an obligation to bid or self-

schedule in the real-time market even if they do not receive an IFM schedule or 
binding RUC commitment.  The CAISO enforces these obligations through its 

                                              
84 Revised tariff section 40.6.1(5).  RA capacity from resources that are ineligible to submit 
bids for imbalance reserves would retain their existing must-offer obligations and could not submit 
imbalance reserve bids.  

85  Revised tariff section 40.10.6.1(a). 

86  Revised tariff sections 40.6.1(4) and 40.10.6.1(d). 
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tariff and through mechanisms like bid insertion, which enable the market to 

generate real-time bids for eligible RA capacity that does not submit bids and is 
not on an outage.  After operational experience with the new market products, 
the CAISO will review the existing real-time market obligations.   

 
iv. Resource Adequacy Bid Generation 

 

RA capacity with an obligation to submit reliability capacity up bids will be 
subject to bid insertion for reliability capacity up.87  If the scheduling coordinator 
for RA capacity does not offer it as reliability capacity into the day-ahead market, 

the CAISO will extend the bid quantity to the required amount using the 
submitted bid price.  If the resource submits no reliability capacity up bid, then 
the CAISO will insert a bid at the $55 default availability bid.88  The RUC bid is a 

single segment, so the CAISO cannot fill the missing quantity at $55 when there 
is already a submitted bid price for part of the RA capacity.   

 

The CAISO proposes not to generate bids for imbalance reserves even 
where RA capacity has a must-offer obligation to submit those bids.  The CAISO 
made this decision to minimize the scope of rule changes for RA resources.  RA 

capacity has an existing obligation to bid into for RUC, and the CAISO can 
generate such bids if necessary.  For this reason, generating bids for reliability 
capacity up merely modifies an existing rule.  The same, however, is not the case 

for imbalance reserves that are an entirely new product.  The CAISO did not 
want to go this far in revising the existing RA rules outside of a dedicated RA 
policy stakeholder initiative.  Implementing generated bids for imbalance 

reserves also would raise technical complications.  For system and local RA, a 
resource’s obligation to bid imbalance reserves is contingent on how it bids 
energy into the IFM.  Generating imbalance reserves bids for flexible RA capacity 

would be more straightforward, but would it would constitute a notable change in 
RA policy because flexible RA capacity is not subject to generated bids today.89   

 

                                              
87  New tariff section 40.6.8(f). 

88  The CAISO discusses the default availability bid in section IV.D.2.c of this transmittal 
letter. 

89  The CAISO has identified a multi-year effort to develop enhancements to the RA 
program.  See Policy Initiatives Roadmap 2023-2025, available at 
http://www.caiso.com/InitiativeDocuments/Final2023-2025PolicyInitiativesRoadmap.pdf.  

http://www.caiso.com/InitiativeDocuments/Final2023-2025PolicyInitiativesRoadmap.pdf
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2. Integrated Forward Market – Market 

Power Mitigation Pass  
 

a. Rationale for Imbalance 

Reserves Mitigation 
 
The current market power mitigation process in the day-ahead market 

applies only to the IFM.  The CAISO proposes to adjust this existing mitigation 
run to consider imbalance reserves up.  The CAISO would not mitigate bids for 
imbalance reserves down or bids for imbalance reserves up from non-EDAM 

intertie resources certified to provide imbalance reserves, consistent with current 
policy for energy bid mitigation under which interties are presumed competitive 
and thus not mitigated.90   

 
The CAISO is proposing imbalance reserves mitigation because the 

existing energy bid mitigation alone would not mitigate potential exercises of 

market power for imbalance reserves bids.91  Energy and the new imbalance 
reserve up product are fungible; the market will attempt to reorient energy and 
imbalance reserve schedules to avoid awarding resources with high priced 

imbalance reserve bids in favor of awarding them energy schedules.  However, 
this reaction would force the market to schedule energy from a resource with 
higher bid costs, which would drive up the total production cost.  In this way, 

suppliers could utilize their position on the grid to exercise local market power, 
driving up costs to the system and increasing their market payments above 
competitive levels.  The CAISO is not proposing to mitigate bids for imbalance 

reserves down because mitigation applies in cases where a modeled injection 
would provide counterflow to a binding constraint.  In the case of imbalance 
reserves down, there is no injection of energy to model.  

 
b. Mechanics of the IFM Market 

Power Mitigation Pass 

 
The CAISO will adjust the existing IFM market power mitigation pass to 

account for new ways energy bids may require mitigation and to mitigate bids for 

imbalance reserves up directly.  

                                              
90  See, e.g., System Market Power Mitigation:  Revised Draft Final Proposal, at 17 (Sept. 
18, 2020) (stating that “the CAISO has not applied a system-level market power mitigation 
process to its market because it generally has access to large amounts of presumably 
competitive west-wide power through economic offers at its interties”).  This CAISO document is 
available at http://www.caiso.com/InitiativeDocuments/RevisedDraftFinalProposal-
SystemMarketPowerMitigation.pdf. 

91  http://www.caiso.com/InitiativeDocuments/Appendix-C-Third-Revised-Straw-Proposal-
Day-Ahead-Market-Enhancements.pdf. 

http://www.caiso.com/InitiativeDocuments/RevisedDraftFinalProposal-SystemMarketPowerMitigation.pdf
http://www.caiso.com/InitiativeDocuments/RevisedDraftFinalProposal-SystemMarketPowerMitigation.pdf
http://www.caiso.com/InitiativeDocuments/Appendix-C-Third-Revised-Straw-Proposal-Day-Ahead-Market-Enhancements.pdf
http://www.caiso.com/InitiativeDocuments/Appendix-C-Third-Revised-Straw-Proposal-Day-Ahead-Market-Enhancements.pdf
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In the market power mitigation pass for the IFM, the market will use 
unmitigated bids to clear bid-in load, bid-in supply, imports, exports, ancillary 
services requirements, and the imbalance reserve requirements.  The market 

power mitigation pass would evaluate binding transmission constraints in the 
base scenario (cleared bid-in load), the imbalance reserve up deployment 
scenario, and the imbalance reserve down deployment scenario for 

competitiveness.92   
 

The CAISO will mitigate energy bids from resources that can provide 

counter-flow to an uncompetitive constraint in the base scenario or the 
deployment scenarios.  This is because energy marginal prices would have 
congestion contributions from binding constraints in the deployment scenarios.93  

Resources able to provide counter-flow to an uncompetitive constraint in the 
upward deployment scenario would also have their imbalance reserve up bid 
mitigated. 

   
c. Consequences of Mitigation 

and Default Availability Bids  

 
The CAISO will extend the existing mitigation consequences to imbalance 

reserve up bids requiring mitigation except that the CAISO will mitigate to the 
higher of the Competitive Locational IRU Price or IRU Default Availability Bid 

(instead of the higher of the default energy bid or competitive locational marginal 
price).94 

 
The Competitive Locational IRU Price is the locational price without the 

non-competitive congestion components from binding constraints in the 

imbalance reserve up deployment scenario at the location of the mitigated 
resource.95   

 

                                              
92  Revised tariff section 39.7.2.2(B). 

93  See the DAME technical description available at 
http://www.caiso.com/InitiativeDocuments/DraftTechnicalDescription-Day-

AheadMarketEnhancements.pdf.  The terms ∑𝑆𝐹𝑖,𝑚,𝑡 𝜇(u)
𝑚,t  and ∑𝑆𝐹𝑖,𝑚,𝑡 𝜇(d)

𝑚,t represent how 
transmission constraints in the upward and downward deployment scenarios contribute to the 
LMP.  

94  New tariff section 31.2.3.2.  “IRU” refers to imbalance reserve up.  “IRD” refers to 
imbalance reserve down.   

95  Tariff appendix A, new definition of Competitive Locational IRU Price. 

http://www.caiso.com/InitiativeDocuments/DraftTechnicalDescription-Day-AheadMarketEnhancements.pdf
http://www.caiso.com/InitiativeDocuments/DraftTechnicalDescription-Day-AheadMarketEnhancements.pdf
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The IRU Default Availability Bid is a new concept similar to the well-

established default energy bid but with several key differences.96  Default energy 
bids are specific to each resource and designed to approximate a resource’s 
variable costs of providing energy.  The CASO offers five methodology options 

for calculating default energy bids.97  The variable costs of providing energy can 
be approximated based on generally understood criteria such as generator 
performance data, fuel costs, and opportunity costs.  However, costs related to a 

resource’s ability to provide reserves are more nebulous.  Estimating the variable 
costs of each resource to provide reserves is subject to significant uncertainty.  
For this reason, the CAISO proposes a static system-wide default availability bid 

for imbalance reserve mitigation that applies for all resources across all market 
intervals.  This will provide a mitigation “floor” that balances the need to protect 
consumers against market power, while also protecting suppliers against 

excessive mitigation by forcing offers below their costs.   
 
The default availability bid will be set at $55/MWh.  As with the $55 cap on 

imbalance reserves offers, this value represents a high percentile value of 
historical spinning reserve bids, which is the existing market product most similar 
to imbalance reserves.  Specifically, as reflected in Figure 6 below, the $55/MWh 

value is set at slightly above the 80th percentile of historical spinning reserve bids 
using historical data from the first half of 2022.  Spinning reserve bids are a 
reasonable approximation of a resource’s cost to provide imbalance reserves 

because the obligations of providing the product are similar.  The CAISO will 
investigate the relationship between spinning reserve bid prices and prevailing 
gas prices to consider making the default bid scalable by gas prices.  After the 

CAISO and its stakeholders gain experience with imbalance reserves, the CAISO 
will re-evaluate the default availability bid value with stakeholders and update it 
as appropriate. 

 
Figure 6: Spinning Reserve Bid Prices (Jan. – June 2022) 

Type Spinning Reserve Bid Price ($/MWh) 

50 Percentile $1.90 

60 Percentile $5.00 

70 Percentile $21.70 

80 Percentile $50.00 

90 Percentile $100.00 

 

                                              
96  New tariff section 39.7.4 covers Default Availability Bids. 

97  Existing tariff section 39.7.1 describes Default Energy Bids.   
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As with energy bid mitigation, the CAISO will offer an option for scheduling 

coordinators to negotiate the default availability bid.98  Under the negotiated rate 
option, the scheduling coordinator begins the process by proposing a value that 
“must represent the costs of providing the underlying product.”99  Once the 

parties agree on a rate, the CAISO will submit the negotiated default availability 
bid rate to the Commission through an informational filing.  To ensure the 
negotiated rate remains reasonable, the CAISO will have authority to require a 

scheduling coordinator to renegotiate availability bids “that have become 
outdated, are possibly erroneous, or for which the Scheduling Coordinator has 
changed.”100 

 
The negotiated rate option initially will not be available to scheduling 

coordinators because imbalance reserves and reliability capacity are new 

products, and the CAISO would not have sufficient experience with the products 
to validate the reasonableness of proposed rates.  The option will be available 
once the “the CAISO certifies through a market notice it has gained sufficient 

operational experience with Imbalance Reserves and Reliability Capacity to 
validate that proposed Negotiated Availability Bids correspond reasonably to the 
underlying costs of providing the products.”101  The CAISO expects this will take 

approximately one year but, to provide market participants certainty, the 
negotiated default availability bid option will be available no more than 18 months 
after the CAISO implements the new products.102 

 
d. The CAISO Will Not Trigger 

Mitigation Initially 

 
The combined effect of the $55 bid cap on imbalance reserves, and the 

$55 limit on the imbalance reserves procurement, described below in section 

IV.D.3.b of this transmittal letter, means that the proposed mitigation procedures 
initially would not be triggered.  However, the CAISO anticipates adjusting those 
parameters over time.  The CAISO concluded it was preferable to propose 

mitigation provisions now to provide a complete market design rather than wait to 
develop and propose mitigation when the CAISO adjusts those parameters. 

                                              
98  New tariff section 39.7.4.1. 

99  Id. 

100  Id. 

101  New tariff section 39.7.4.2. 

102  Id. 
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3. Integrated Forward Market – 

Procurement  
 

a. Establishing Procurement 

Targets for Imbalance 
Reserves 

 

The CAISO has modeled calculation of the imbalance reserve requirement 
based on its existing methodology for establishing flexible ramping product 
requirements in the real-time market.103  The CAISO will use historical data to 

identify the load, wind, and solar forecast error between the day-ahead market 
and fifteen-minute market.  Based on this historical data, the CAISO will conduct 
a set of statistical regressions to identify connections between the prevailing 

load, wind, and solar forecasts for each hour and the historical forecast errors.  
From this set of regressions, the CAISO will establish the imbalance reserves up 
and down requirements, which it sometimes refers to as the uncertainty 

requirements.  The CAISO initially intends to set the up and down uncertainty 
requirements at the 97.5 percentile and 2.5 percentile levels of error, 
respectively.  Consistent with the current approach for the flexible ramping 

product, the CAISO will specify these percentile levels in the business practice 
manual.104  This will permit the CAISO to adjust these parameters after gaining 
operational experience.  The CAISO will calculate a separate requirement for 

each EDAM balancing area based on historical data for the balancing area, but 
those separate requirements would reflect the EDAM diversity benefit.  
 

b. Demand Curve for Procuring 
Imbalance Reserves 

 

The regressions will only establish the imbalance reserves procurement 
targets, meaning that the targets represent the maximum potential procurement.  
The actual quantities the CAISO procures will be determined using a stepped 

demand curve with a penalty price set at $55/MW.105  The CAISO will calculate 
separate demand curves for each hour in both directions for each EDAM 
balancing area.106 

                                              
103  Procurement targets for the new imbalance reserve product are addressed in new tariff 
section 31.3.1.6.1. 

104  Existing tariff section 44.2.4.2; Market Operations BPM, section 7.1.3.1.5 and appendix 
N. 

105  New tariff section 31.3.1.6.2 describes the procurement curve.  The $55 penalty price is 
the same as the default availability bid. 

106  The EDAM resource sufficiency evaluation would not use the imbalance reserve demand 
curve.  Instead, the resource sufficiency evaluation will penalize any imbalance reserve 
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Using a demand curve represents the relationship between the price of 
imbalance reserves and the quantity the market will procure.  It shows how the 
market’s willingness to procure imbalance reserves changes with the price, 

helping to establish an appropriate price level while considering the expected 
cost of not procuring imbalance reserves.  The imbalance reserve demand curve 
thus establishes the price of not fulfilling the imbalance reserve requirement for 

an hour.  This allows the market to determine whether to meet all or some of the 
upward and downward uncertainty requirements.  The market makes this 
determination by assessing the trade-off between the cost and the value of an 

incremental unit of imbalance reserves.  If the imbalance reserve price is lower 
than the expected cost of not meeting the uncertainty requirement, the market 
will continue to procure imbalance reserves.  Conversely, if the imbalance 

reserve price is higher than the expected cost of not meeting the uncertainty 
requirement, then the CAISO will not procure additional imbalance reserves to 
meet the balance of the uncertainty requirement.  

 
The market uses penalty prices to establish the priority of different 

schedules and constraints and to set market prices when schedules or 

constraints need to be relaxed when there is insufficient supply to satisfy 
requirements.  Setting the penalty price at $55 means the CAISO will not procure 
the product at any price above that level.107  The CAISO bases this hard limit on 

procurement on the same rationale supporting a $55 bid cap for the product – it 
reflects the high end of the range of spinning reserves offers, which the CAISO 
would otherwise procure in lieu of imbalance reserves.  The CAISO determined 

imbalance reserves are not worth more than $55/MWh because the CAISO likely 
will be able to meet the need at that price by procuring an alternative, i.e., 

spinning reserves.  The penalty price thus reflects the CAISO’s decision that it 

should not procure imbalance reserves at a price greater than their value as 
determined based on historical spinning reserve prices.  This procurement curve 
design also represents a comparable methodological approach to the approach 

the Commission approved for the Midcontinent Independent System Operator 
(MISO) for a similar product.108   

 

The steps of the procurement curve below the penalty price will resemble 
that of the flexible ramping product demand curve.  The CAISO will calculate 
demand curves by determining the imbalance reserve requirement that should be 

                                              
requirement relaxation at a high penalty price to ensure all economic imbalance reserve bids are 
used before incurring an imbalance reserve shortfall, which would result in failing the resource 
sufficiency evaluation in that direction.   

107  On its own, the $55 bid cap would not limit procurement above this level because 
congestion can drive the price above the bid cap, as seen in the energy market. 

108  Midcontinent Indep. Sys. Operator, Inc., 181 FERC ¶ 61,160 (2022) (approving multi-step 
procurement curve capped at $31/MWh for MISO’s ramp capability product). 
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relaxed at different price levels to ensure the cost of imbalance reserve awards 

does not exceed the expected cost of foregoing them.  However, instead of the 
$1,000/MWh cost used in the flexible ramping product calculation, the avoidance 
cost of imbalance reserves will be set to $247/MWh, which is the lowest penalty 

price for violating contingency reserve requirements.  Basing the curve on a 
penalty price lower than the flexible ramping product is appropriate because, 
unlike with the flexible ramping product, a 1 MW shortage of imbalance reserves 

is far less likely to violate the power balance constraint by 1 MW and trigger the 
$1,000 penalty prices, which is the basis for procuring the flexible ramping 
product.  This design framework is consistent with the approach approved by the 

Commission for MISO.   
 

By capping the demand curve values at the default bid price for imbalance 

reserve mitigation, market participants can gradually gain experience and adapt 
to the new market design.  This approach allows for a smoother transition, 
reducing unforeseen issues or price spikes that could arise from a more 

aggressive initial implementation.  However, the CAISO will monitor initial market 
performance closely to ensure the demand curve cap unintentionally does not 
stifle market efficiency or suppress price signals essential for maintaining system 

reliability.  As the market matures and the CAISO gains more operational 
experience, it will be crucial for the CAISO periodically to review and adjust the 
demand curves to reflect the true value of imbalance reserves and the 

associated scarcity conditions.  This process will involve ongoing collaboration 
between the CAISO, market participants, and other stakeholders to identify 
potential improvements and to make informed adjustments to market rules based 

on empirical evidence.109   
 

c. Deployment Scenarios and 

Deliverability 
 
The market will consider transmission constraints when awarding 

imbalance reserves in the IFM to ensure they are deliverable if deployed in real-
time.110  The CAISO proposes to use upward and downward deployment 
scenarios similar to those it currently uses to procure flexible ramping product at 

a nodal level.  Under this approach, the CAISO awards the product only if it is 
simultaneously deliverable in three scenarios:  (1) “base scenario” of meeting 
demand; (2) upward deployment scenario in which imbalance reserves up 

capacity is converted to incremental energy in real-time to meet net load; and (3) 
downward deployment scenario in which imbalance reserves down capacity is 
converted to decremental energy in the real-time to meet net load.  Optimizing 

                                              
109  If the CAISO revises the $55 penalty price upward, the market power mitigation 
measures would spring into effect under their own terms.  Thus, any revision of the penalty price 
would impact the procurement curve and mitigation. 

110 New tariff section 31.3.1.6.3.1. 
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imbalance reserve procurement based on these three scenarios will help ensure 

scheduled day-ahead physical supply can meet the uncertainty requirements if 
deployed without violating transmission constraints.   

 

The upward deployment scenario would ensure supply and imbalance 
reserves up awards are deliverable to the location where upward net load 
uncertainty may materialize.  Conversely, the downward deployment scenario 

would ensure supply less imbalance reserves down awards are deliverable to the 
location where the downward net load uncertainty may materialize.  The CAISO 
will model where uncertainty may materialize in both scenarios by using 

allocation factors derived from historical data about uncertainty at individual load 
and VER nodes.111   

 

d. Flexible Enforcement of 
Transmission Constraints 

 

The CAISO does not propose to enforce all transmission constraints in the 
deployment scenarios.  Instead, it proposes a flexible activation/deactivation of 
individual transmission constraints in deployment scenarios in response to 

optimization performance, market performance, or operational experience.  The 
CAISO will define the specific constraints it will enforce in the deployment 
scenarios in the relevant business practice manual.112 

 
Simultaneously solving three distinct scenarios will place new 

computational stresses on the market optimization engine.  This stress could 

increase the time needed to achieve a market solution.  Limiting the transmission 
constraints considered in the deployment scenarios can limit the problems posed 
by delays in the software reaching a solution. 

 
Market simulation or initial operational experience also may uncover that a 

few transmission constraints are disproportionately driving clearing prices for the 

products to unreasonably high levels.  Where other market products or manual 
operation actions could address the operational needs posed on the other side of 
those constraints in a more cost-effective manner, it may be more prudent not to 

enforce those constraints in the deployment scenario. 
 
Finally, this flexibility will enable CAISO to collaborate with EDAM 

balancing areas that may have lower frequency and quantity of binding 
constraints than the CAISO balancing area to identify the most critical constraints 
to enforce, so as not to reduce computational performance with negligible market 

impact. 

                                              
111  New tariff section 31.3.1.6.3.2. 

112  New tariff section 31.3.1.6.3.1 (deployment scenario flows cannot exceed limits “on 
transmission facilities identified in the Business Practice Manual”).   
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e. Deployment Factor 
 
The CAISO proposes to implement a tunable parameter – the deployment 

factor – to control the proportion of imbalance reserve awards that must be 
deliverable in the deployment scenarios.113  The deployment factor will be a 
percentage defined in the business practice manual separately for imbalance 

reserves up and imbalance reserves down.114  This parameter will not adjust the 
percentage of the imbalance reserves procured.  The CAISO would still look to 
procure 100 percent of imbalance reserves target, subject to the procurement 

curve.  Instead, the deployment factor will determine how much of the reserves 
procured would have to be feasible in the scenario.  For example, if the 
parameter is set to 50 percent, the market will still target procurement of the full 

imbalance reserve requirement subject to the demand curve, but only half of 
each imbalance reserve award supply injection and demand withdrawal will be 
modeled against transmission constraints in the deployment scenarios at each 

location. 
 
The CAISO intends to set the deployment factor for both the up and down 

deployment scenarios at 100 percent, meaning the optimization would ensure all 
imbalance reserves are deliverable in the deployment scenarios.  A value of 100 
percent also will maximize the robustness of EDAM transfers.  A deployment 

factor set at this value imposes a rigorous deliverability test and maximizes the 
feasibility of EDAM transfers because they are fully evaluated against physical 
transmission limits in the deployment scenarios.  However, using a configurable 

parameter, rather than hardcoding the tariff to require 100 percent deliverability, 
addresses stakeholder concerns about potential excessive congestion costs 
resulting from the deployment scenarios and virtual arbitrage.  Additionally, 

market simulation or operational experience might indicate a lower value is 
advisable.  For these reasons, the CAISO has concluded that it needs flexibility 
to consider possible changes to the deployment factor.  Any such changes will 

require changes to the applicable business practice manual and will be subject to 
stakeholder input through the Commission-approved business practice manual 
change management process.115  

                                              
113  Id. (deliverability in deployment scenarios assessed “as adjusted by the applicable 
Deployment Factor”). 

114  Tariff appendix A, new definition of Deployment Factor. 

115  See existing tariff sections 22.4.3 and 22.11. 
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f. Specialized Constraint for 

Awarding Imbalance Reserves 
to Storage Resources 

 

The CAISO’s tariff and market systems contain various specific rules for 
storage resources given their unique operating characteristics.  That approach is 
necessary to implement the proposed market products.  Specifically, the CAISO 

proposes to enforce a constraint to ensure ancillary services schedules and 
imbalance reserves award for storage resources are feasible given the 
resource’s expected state of charge.116 

 
4. Residual Unit Commitment – Market 

Power Mitigation Pass  

 
a. General Description of 

Reliability Capacity Mitigation 

 
The CAISO currently does not have a RUC market power mitigation pass.  

The CAISO has reconsidered that approach and now proposes to include a 

distinct local market power mitigation pass before RUC to assess the 
competitiveness of bids for reliability capacity up.117  If that mitigation pass 
detects the potential for exercising market power, it would mitigate reliability 

capacity bids.  Any mitigated bids would be inputs to the process.  Further, to aid 
in the performance and solution time of the overall day-ahead market, the CAISO 
proposes to limit the RUC market power mitigation pass to a 24-hour horizon, 

rather than RUC’s optimization horizon that may extend past the trading day. 
 

b. Need to Apply Mitigation 

 
The CAISO and its stakeholders largely have considered RUC mitigation 

unnecessary in the past given the significant amount of RA capacity bidding into 

RUC at $0.  Market power is not a concern under these circumstances RA 
resources cannot physically or economically withhold capacity.  However, 
concerns about market impacts in EDAM have lead the CAISO to propose 

removing the current $0 bidding obligation in RUC for RA capacity.  Even if that 
RA obligation remained in place, the CAISO is concerned that expanding RUC to 
other balancing areas whose RUC requirements would not be met by RA 

capacity with a $0 bidding obligation would undermine the current assumption 
that the RA bidding rules for RUC forestall attempts to exercise market power in 
RUC.  

                                              
116  New tariff section 31.3.1.6.5. 

117  The new RUC market power mitigation pass is addressed in new tariff section 31.9. 
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c. Triggering Mitigation 

 
The market power mitigation pass for RUC will use unmitigated reliability 

capacity bids to procure reliability capacity to meet the CAISO demand forecast.  

The CAISO will use load distribution factors to distribute the demand forecast to 
load nodes in the market footprint.  The CAISO will enforce transmission 
constraints using the same shift factors from IFM.  It will model reliability capacity 

awards as energy flows, and the market would evaluate whether binding 
transmission constraints are uncompetitive using a dynamic competitive path 
assessment.  Resources that could provide counter-flow to uncompetitive 

constraints would have their reliability capacity up bids mitigated.  The market 
power mitigation pass will not mitigate reliability capacity down bids.  The market 
also will not mitigate the reliability capacity up bids of non-EDAM intertie 

resources certified to provide reliability capacity, consistent with existing rules 
that do not apply mitigation to imports because of the presumed competitiveness 
of interties.   

 
d. Default Availability Bids as 

Consequence if Mitigation 

 
The market power mitigation pass will mitigate a bid for reliability capacity 

up subject to mitigation to the higher of the:  (1) default/negotiated availability bid; 

or (2) competitive locational reliability capacity up price.118  The competitive 
locational price for reliability capacity is the locational price of reliability capacity 
minus the non-competitive congestion components at the location of the 

mitigated resource.  The non-competitive congestion components will be derived 
as the marginal price of reliability capacity up minus the non-competitive 
congestion components from binding constraints in RUC at the location of the 

mitigated resource.  The reliability capacity up mitigation will provide a mitigation 
“floor” to balance the need to protect consumers against market power while also 
protecting suppliers against excessive mitigation forcing offers below a 

resource’s costs.   
  
The CAISO proposes to apply the same $55 default availability bid it 

proposes for imbalance reserves to reliability capacity.  Scheduling coordinators 
will have the same opportunity to request a negotiated default availability bid 
once the CAISO certifies it is prepared to enter into such negotiations.  The $55 

value is designed to be a conservative value that represents a high percentile 
value of historical non-RA RUC availability offers.  Because the obligations of 
reliability capacity up are similar to the obligations of a RUC capacity awards, the 

CAISO believes it likely represents the upper bounds of resource’s bid costs for 
the new product.  Having the same default availability bid also produces system 
benefits and implementation efficiencies.  Having the same value also makes it 

                                              
118  New tariff section 31.9.2. 
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easier for market participants to track the functioning of these new market power 

mitigation measures.  The CAISO concluded because it can independently justify 
the $55 value for both imbalance reserves and reliability capacity, then it is 
appropriate to use the same value as the default bid for both products.   

 
5. Residual Unit Commitment – 

Procurement 

 
a. Establishing Procurement 

Targets for Reliability Capacity 

 
If a balancing area’s demand forecast is greater than the physical supply 

that clears the integrated forward market, the RUC process will procure reliability 

capacity up to provide upward dispatch capability and/or commit additional 
units.119  If the balancing area’s demand forecast is less than the physical supply 
that clears the integrated forward market, the RUC process will procure reliability 

capacity down to provide downward dispatch capability (but would not de-commit 
units). 
 

b. Meeting the Procurement 
Targets 

 

Energy schedules, imbalance reserve awards, and ancillary services 
awards will be fixed in RUC at their IFM schedules.  With those fixed inputs, the 
RUC optimization will procure the needed reliability capacity for each balancing 

area based on submitted bids and subject to transmission constraints within 
balancing areas and across EDAM and external interties.120  
 

                                              
119  The RUC procurement target is addressed in new tariff section 31.5.3. 

120  The processes the CAISO will use to procure to the RUC procurement target are 
addressed in new tariff section 31.5.5. 
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c. Transitioning Multi-Stage 

Generators Down 
  

As part of incorporating the reliability capacity downward product in RUC, 

the CAISO proposes enhancing RUC regarding how it optimizes awards to multi-
stage generating units, which are combined-cycle units and similar resources 
that operate in distinct operating configurations.  Currently, RUC can keep a 

multi-stage generator in the same configuration or transition the unit to a 
configuration with a higher output range.  When a multi-stage unit needs to be 
transitioned down to a configuration with a lower output range either to manage 

congestion or oversupply conditions, the CAISO must issue the resource an 
exceptional dispatch to move it to that lower configuration.  Without creating an 
explicit functionality for RUC to transition a multi-stage resource to a lower 

configuration, the resource’s ability to provide reliability capacity down would be 
limited to the downward range within the IFM-committed configuration.  That 
outcome would unreasonably limit the ability of reliability capacity down to 

provide its anticipated benefits.  Accordingly, the CAISO proposes to update 
RUC to allow it to issue reliability capacity down awards to a multi-stage 
generating unit that, if converted to energy in the real-time market, would require 

the resource to transition to a lower configuration than awarded in the IFM.121  
This change to RUC will help manage congestion in the RUC and avoid out-of-
market actions by system operators. 

 
d. CAISO Will Maintain Authority 

for Operators to Manually 

Adjust RUC Demand Forecast 
 
Implementing imbalance reserves in the day-ahead market should greatly 

reduce RUC adjustments going forward.  However, market operators will still 
have the authority to use RUC adjustments as needed.  Although net load 
uncertainty is the main reason market operators use RUC adjustments, RUC 

adjustments can cover other operational risks, such as wildfire risks.  Therefore, 
market participants should not expect the use of operator RUC adjustments in 
the CAISO balancing area to disappear.122  The CAISO publishes the RUC load 

adjustment (MW) and RUC load adjustment reason on OASIS to provide 

                                              
121  The CAISO is not, however, proposing that a reliability capacity down award would result 
in decommitting a multi-stage generating unit entirely.  New tariff section 31.5.5.3 (“RUC shall not 
Shut Down resources scheduled through the IFM.”).   

122  As reflected in new tariff section 33.31.2.4, the CAISO does not propose that its 
operators have this same authority over RUC load forecasts submitted by EDAM entities. 
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transparency.  The CAISO will continue to do so after implementation of the 

proposed day-ahead market enhancements.123 
 

6. Real-Time Market Obligations from 

Imbalance Reserves and Reliability 
Capacity Awards 

 

Resources with awards for imbalance reserves and reliability capacity 
must provide economic energy bids for the full range of their reliability capacity 
and imbalance reserve awards in the real-time market.124  For resources that fail 

to meet this requirement, the CAISO will insert generated bids in the real-time 
market at resources’ existing default energy bids.  Economic bids enable the 
real-time market to re-dispatch resources to meet real-time system conditions 

and imbalances.  Real-time self-schedules do not allow the real-time market to 
re-dispatch the resource.  Real-time must-offer obligations apply in the hours that 
a resource has a reliability capacity or imbalance reserve award.   

 
Figure 7 below graphically illustrates the specifics of the minimum real-

time market bidding obligations for such resources.  A resource must submit 

economic bids above its day-ahead energy schedule by the amount of imbalance 
reserves up and reliability capacity up awarded.  The resource need not submit 
additional bids up to its Pmax but may elect to do so.  This ensures there are 

sufficient economic offers to allow the real-time market to dispatch the resource 
above or below its day-ahead energy schedule.  Any portion of a resource’s day-
ahead energy schedule below the imbalance reserves down and reliability 

capacity down awards can be self-scheduled or economically bid.  A resource 
cannot submit a self-schedule that exceeds its energy schedule less its 
imbalance reserves down and reliability capacity down awards.  This ensures 

there are sufficient economic offers to allow the real-time market to dispatch the 
resource below its day-ahead energy schedule.  A resource that can be 
committed in the real-time market can submit start up and minimum load bids to 

enable the market to re-optimize the unit commitment decision.  This is not a 
requirement because the resource can elect to self-schedule a portion of its 
output. 

                                              
123  The CAISO thus proposes only conforming edits to section 31.5.3.1. 

124  New tariff sections 31.3.4 (addressing bidding obligations from imbalance reserves) and 
31.5.8 (addressing bidding obligations from reliability capacity). 
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Figure 7 

 

 
 

 
7. Major Financial Settlements Design 

Elements of the Day-Ahead Market 

Enhancements 
 

a. Paying Awards and Assessing 

Unavailability Charges 
 
The CAISO will pay resources that receive an award for imbalance 

reserves or reliability capacity the locational price for the direction of the product.  
These payments are separate from settlement of any energy awards in the real-
time market.  For both products, the CAISO proposes unavailability charges if a 

resource is unavailable to provide the product.  For both products, the CAISO will 
also subtract such charges from the procurement costs allocated as specified in 
section IV.D.7.c of this transmittal letter.125 

                                              
125  New tariff section 11.2.1.8 and revised tariff section 11.2.2.2.3 (“RUC Availability 
Payments rescinded due to Undispatchable Capacity are subtracted from the RUC 
Compensation Costs allocated per Section 11.8.6.5.3”). 
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 The CAISO will consider a resource as having unavailable imbalance 
reserves up capacity to the extent the sum of its energy scheduled in the IFM, 

upward ancillary services, and imbalance reserves up award minus the five-

minute portion of the imbalance reserves award exceeds the upper economic 
limit as adjusted for outages.126  The CAISO will consider a resource as having 
unavailable imbalance reserves down capacity to the extent the resource’s lower 

economic limit exceeds the energy scheduled in the IFM minus downward 
ancillary services minus the imbalance reserves down award plus the five-minute 
portion of the imbalance reserves award.127  For both directions, the CAISO will 

charge back to the resource unavailable imbalance reserves capacity at the 
higher of the relevant locational price for reliability capacity or the FMM flexible 
ramping product price in the relevant direction.128  The “higher of” formulation is 

necessary to create a stronger performance incentive than would be created 
through a straight payment rescission rule.  Capacity that is not available in real-
time reduces the available supply of real-time energy and flexible ramping 

product and drives up their price.  This formulation charges resources 
commensurate with the harm they cause to the system when unavailable to 
provide their awarded imbalance reserves.   

 
Unlike the proposed treatment for imbalance reserves, for reliability 

capacity the CAISO proposes a straight payment rescission for RUC capacity 

that goes on outage between day-ahead and real-time or fails to submit the 
required real-time market bids (i.e., the resource has undispatchable capacity for 

reliability capacity).129  Unavailable reliability capacity does not affect the price of 

the flexible ramping price in the same way as unavailable imbalance reserves.  A 
resource will have undispatchable reliability capacity up in a settlement interval to 

the extent the resource’s upper economic limit (as adjusted for outages) is less 

than the sum of energy from IFM, upward ancillary services, imbalance reserves 

                                              
126  New tariff section 11.2.1.8.1.  The formulation includes the five-minute imbalance reserve 
quantity because the unavailability of that portion of the imbalance reserves award is accounted 
for in the proposed deviation settlement covered in section IV.E.2.a of this transmittal letter.  

127  New tariff section 11.2.1.8.2.   

128  New tariff sections 11.2.1.8.1 (for imbalance reserves up) and 11.2.1.8.2 (for imbalance 
reserves down). 

129  The term “Undispatchable Capacity” is an existing defined term in the CAISO tariff and 
refers to ancillary services or RUC capacity “that is not available for use due to a derate or 
Outage of the resource.”  Tariff appendix A, existing definition of Undispatchable Capacity.  The 
CAISO proposes to amend this definition for RUC capacity also to include cases where the 
resource fails to submit the required real-time market bids. 



The Honorable Kimberly D. Bose 
August 22, 2023  

Page 81 
 
up award, and the reliability capacity up award.130  A resource will have 
undispatchable reliability capacity down in a settlement interval to the extent the 

resource’s lower economic limit exceeds the award for energy from the IFM 
minus downward ancillary services minus the imbalance reserves down award 

minus the reliability capacity down award.131  For both directions, the CAISO will 
charge undispatchable capacity back to the resource at the relevant locational 
price for reliability capacity.   

 
Resources that receive both a reliability capacity and imbalance reserve 

award in the same direction and are not available or only bid a portion of their 

combined award will have the unavailable capacity allocated first to reliability 
capacity and then to imbalance reserves.132  This is consistent with the CAISO’s 
existing approach of assessing unavailability charges in reverse order of the 

quality of the product.  Because reliability capacity is a lower-priority product, the 
CAISO assesses its unavailability first before deeming any portion of imbalance 
reserves unavailable. 

 
b. Bid Cost Recovery 

Implications of the New 

Products 
 

The CAISO will include in the existing bid cost recovery mechanism the 

revenue and bid costs from both imbalance reserves and reliability capacity 
awards.133  Similarly, the CAISO will continue to keep cost recovery payments 
from the integrated forward market and the RUC/real-time market separate 

because they have different cost allocations.  The CAISO will include revenue 
and bid costs from imbalance reserve awards in the calculation of day-ahead bid 
cost recovery.134  The CAISO will continue netting surplus revenues from the 

RUC process against revenue shortfalls in the real-time market.  A revenue 
surplus would occur in the RUC when the marginal price of reliability capacity 
exceeds a resource’s reliability capacity bid cost.  Conversely, the CAISO will net 

any surplus revenues from the real-time market against revenue shortfalls in the 
residual unit commitment process.   

 

                                              
130  New tariff section 11.2.2.2.1.  The reference to the “upper operating limit” in the phrase 
“the lower of the resource’s Upper Economic Limit or upper operating limit,” is how the proposed 
tariff revisions will account for the impact of outages. 

131  Id. 11.2.2.2.1.   

132  New tariff section 11.2.1.8.3 

133  The exception for this is the bid cost recovery provisions for RA resources will not 
consider reliability capacity payments and bids because the CAISO presumes unrecovered RUC 
costs are accounted for in the bilateral RA capacity contract.  Revised tariff section 11.8.3. 

134  New tariff section 11.8.2.1.8 (accounting for imbalance reserves bid costs) and revised 
tariff section 11.8.2.2.1 (accounting for imbalance reserves revenue).  
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c. Allocating Costs of Procuring 

the New Products 
 

The CAISO’s proposed rules for settling the costs of procuring the new 

products follow cost causation principles and the two-tiered cost allocation 
approach the CAISO already uses for several settlements processes.135  For the 
four products (imbalance reserves up, imbalance reserves down, reliability 

capacity up, and reliability capacity down), the CAISO separately calculates a tier 
1 quantity and tier 1 price appropriate for each of the four products.  A scheduling 
coordinator’s allocation in tier 1 for the product is the product of the tier 1 quantity 

and the tier 1 price.  Specifically, the CAISO proposes to allocate tier 1 
imbalance reserves costs to generation resources, load, import, and exports 
based on deviations between their day-ahead market schedules and their 

availability in the real-time market.136  Separately, the CAISO proposes to 
allocate tier 1 reliability capacity up costs to under-scheduled load and net virtual 
supply,137 with tier 1 reliability capacity down costs allocated to over-scheduled 

load and net virtual demand.138  The CAISO separately will calculate a tier 1 price 
calculated at the lower of two possible formulations of the average price of the 
product.  These tier 1 prices are designed to avoid allocating excessive costs to 

individual parties in tier 1 and is consistent with the CAISO’s other two-tier cost 
allocations.  This design decision, however, means some costs potentially would 
not be recovered from tier 1.  The CAISO will allocate any costs from 

procurement of that product not recovered through the tier 1 allocation in the 
second tier.  For all four products, the CAISO will allocate tier 2 costs pro rata to 

metered demand in that hour. 

 
The tier 1 allocation seeks to allocate as much of the total cost of 

procuring the product as possible to those entities driving the need for the 

procurement.  The MW quantity in each calculation is a proxy of how much of 
that product the participant caused the CAISO to procure.  Ideally, the CAISO 
would pursue a direct settlement by allocating the MWs of the procured product 

directly on a one-to-one basis based on how much of the product each entity in 
tier 1 caused the CAISO to procure.  However, it is impossible to make a direct 
one-to-one connection.  For example, the CAISO cannot make a direct 

connection between a specific wind resource’s deviation between its day-ahead 
forecast and real-time output and the CAISO’s need to procure a specific quantity 

                                              
135 Existing tariff sections 11.8.6.4 (IFM Bid Cost uplift allocation) and 11.8.6.5.3 (RUC 
Compensation Costs).  

136  New tariff sections 11.2.1.9.1 (imbalance reserves up tier 1 quantity) and 11.2.1.9.2 
(imbalance reserves down tier 1 quantity). 

137  New tariff sections 11.8.6.5.3.1 (reliability capacity up tier 1 quantity) and 11.8.6.5.3.3 
(reliability capacity up tier 1 price). 

138  New tariff sections 11.8.6.5.3.2 (reliability capacity down tier 1 quantity) and 11.8.6.5.3.4 
(reliability capacity down tier 1 price). 
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of imbalance reserves at a specific location because the requirements are 

determined on a system level, not an individual nodal basis.  Also, it would be 
challenging to determine which loads and resources the CAISO should charge at 
each nodal location and in what proportion because demand does not bid to buy 

imbalance reserves.  The CAISO therefore proposes the tiered cost allocation 
process so it can allocate costs in the first tier as closely as possible to what 
drove the need for the CAISO to incur those costs, while relying on the second 

tier to ensure full cost recovery for the new products in recognition that all 
metered demand receives system benefits from those new products.  

 

d. Resource Adequacy Availability 
Incentive Mechanism 

 

Although resources providing RA capacity will have specific obligations to 
submit bids for imbalance reserves and reliability capacity, the CAISO does not 
propose to amend the tariff provisions regarding the Resource Adequacy 

Availability Incentive Mechanism (RAAIM) to account for these obligations 
explicitly.   

 

The CAISO considered updating RAAIM to assess bid submission for 
required amounts of imbalance reserves or reliability capacity.  For example, 
consider a resource providing 100 MW of system RA capacity that submits an 

economic bid for energy to the day-ahead market for its 100 MW of RA capacity 
but does not submit the imbalance reserves bid that must accompany the 
economic bid.  The CAISO could have treated the resource as unavailable for 

purposes of RAAIM because of that failure to submit the imbalance reserves bid.   
 
The CAISO also could have proposed to update RAAIM to assess bidding 

in the real-time market in compliance with the performance obligations of an 
imbalance reserves or reliability capacity award.  For example, consider a system 
RA resource that today has a real-time market must-offer obligation that can 

meet it by submitting either economic bids or self-schedules.  Under the day-
ahead market enhancements, if that resource submits its required bid for 
reliability capacity up and RUC awards the bid, then the resource would have a 

real-time market obligation to submit an economic offer that exists independent 
of its RA must-offer obligation in the real-time market.  If that resource submits a 
self-schedule to the real-time market, the CAISO could treat the resource as 

unavailable in the real-time for purposes of RAAIM because the economic offer 
obligation was triggered indirectly from its status as RA capacity. 

 

 Updating RAAIM to account for either of these scenarios, however, would 
raise undue complication.  In the first example, the unavailability is contingent on 
how the resource meets it must-offer obligation to the day-ahead market.  If that 

same resource, instead had submitted a self-schedule for energy to the day-
ahead market, there would be no imbalance reserves bidding obligation.  
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Configuring RAAIM to account for these conditional obligations would be 

challenging.  In the second example, the CAISO would have to extend RAAIM to 
assess bidding not directly connected to the RA must-offer obligation, which is a 
notable expansion of RAAIM’s scope.  The CAISO concluded there was 

insufficient justification to confront these complexities and propose these 
changes.   
 

Most RA capacity is already subject to generated bids that apply where 
the capacity fails to bid.  Thus, RA resources typically incur RAAIM charges only 
because a unit is on outage, rather than because it failed to bid.  Under the 

proposed new rules, if a resource is on outage it would be on outage for all 
products, not just for energy or reliability capacity.  Also, receiving an imbalance 
reserves or reliability capacity award creates a must-offer obligation to submit 

economic bids to the real-time market.  However, most RA capacity already has 
a must-offer obligation to bid into the real-time market, although generic RA can 
satisfy that obligation with self-schedules.  Bid insertion applies to that must-offer 

obligation.  Thus, most RA capacity already participates in the real-time market.  
Finally, RA capacity will be subject to generated bids for reliability capacity up 
under proposed revisions to tariff section 40.6.8(f).  A reliability capacity up 

award based on such a generated bid will obligate the resource to submit 
economic bids to the real-time market.  If the resource fails to meet the real-time 
market must-offer obligation triggered by the awarded reliability capacity, then 

the CAISO would generate real-time market bids at the default energy bid.  
Failure to deliver on those bids would subject the resource to the new no-pay 
rules.  This generated bid framework further reduces the likelihood that RA 

capacity will be unavailable for the new products absent an outage, which still 
could cause the RA capacity to incur RAAIM.  For all these reasons, the CAISO 
determined there was not justification for updating RAAIM to account for the new 

products.   
 

e. Grid Management Charge 

 
The market services charge of the grid management charge covers the 

cost of bidding and clearing the market.  Because resources submit bids for 

imbalance reserves and reliability capacity, the market services charge would 
apply for imbalance reserve awards, and the CAISO would update the rate to 
account for these factors.139  Suppliers may include this cost in their bids. 

 
E. Additional Design Elements 

 

This section IV.E of the transmittal letter describes additional design 
elements and other aspects of the proposed DAME tariff provisions. 
 

                                              
139  Tariff appendix F, revised schedule 1. 
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1. Measures to Accommodate Long-

Term Contracts  
 

The CAISO proposes to introduce an optional three-year transitional 

settlement mechanism, referred to as DAME Transitional Measures, to allocate 
payments for imbalance reserves and reliability capacity that overlap with RA 
capacity between the scheduling coordinators for the resource and the load 

serving entity.140  Both scheduling coordinators would need to opt in to the 
transitional measures.  Absent the mutual election of the scheduling coordinators 
for the resource and load serving entity to opt in, the CAISO will allocate all 

market payments for imbalance reserves or reliability capacity that overlap with 
RA capacity to the resource’s scheduling coordinator. 

 

The optional transitional measures address the concern that existing 
bilateral RA contracts between load serving entities and suppliers may not 
address in explicit detail how to allocate the revenue paid to a resource for the 

new products between the load serving entity and supplier.  RA capacity 
currently is ineligible for RUC capacity payments, so contracts would not 
necessarily address RUC payments under the market design enhancements.  

Further, imbalance reserves are a new product, so no contract would have 
addressed that directly.  The transitional measures can serve as a backstop or 
“gap-filling” mechanism to navigate the transition if the parties cannot agree on 

implementing their existing contracts or would prefer the CAISO to handle the 
issue through these temporary settlement provisions. 

 

To opt in, the scheduling coordinators for both the load serving entity and 
resource must notify the CAISO of their mutual election.  If the scheduling 
coordinators complete the election within the first 60 days of the effective date of 

new market products, then the CAISO will apply the settlement measures 
retroactive to the tariff effective date.  For elections completed after the 60-day 
period, the CAISO will apply transitional measures prospectively starting with the 

first day of the month after the month in which the election was complete.  
Performing retroactive settlement adjustments creates logistical and 
administrative burdens on the CAISO that increase as the period of retroactivity 

increases.  The CAISO therefore needed to limit the retroactive settlement period 
to 60 days.  For elections made after this period, the CAISO must wait to begin 
applying the transitional measures until the start of the next month because of 

the monthly nature of the RA program and the challenges to the CAISO systems 
of making mid-month adjustments to how it handles a given quantity of RA 
capacity.  Once under the transitional measures, the scheduling coordinators can 

mutually agree to terminate the treatment before expiration of the three-year 
period and may opt back into transitional measures later in the three-year 
transition period.  The election would apply to all RA capacity on RA supply plans 

                                              
140  New tariff section 11.2.6. 
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relating to that resource/load serving entity pair during the transitional period.  

The CAISO determined it was infeasible to tie the election to a specific MW 
quantity because the RA capacity shown for a resource/load serving entity pair 
can fluctuate over time for various commercial reasons, even if the quantity 

under contract remains static.   
 

The CAISO will calculate an RA resource’s overlapping RA capacity by 

comparing the resource’s shown RA capacity against the resource’s “stacked” 
awards for energy, ancillary services, imbalance reserves, and reliability 
capacity, arranged in priority of quality.141  The CAISO creates separate “stacks” 

of the awards for all upward and downward products, with the lowest-quality 
products on the bottom.  The CAISO will consider any portion of RA capacity that 
overlaps with either the imbalance reserve awards or reliability capacity awards, 

which are on the bottom of the stack, overlapping RA capacity potentially subject 
to the RA true-up mechanism.  The CAISO will separately calculate the quantity 
of overlapping imbalance reserves up, imbalance reserves down, reliability 

capacity up, and reliability capacity down, and it will separately allocate payments 
for each of the four overlapping types of capacity.   

 
The CAISO will calculate overlapping imbalance reserves up as RA 

capacity shown for the resource in the month minus energy and upward ancillary 
services.142  The overlapping reliability capacity up is the same value minus any 

imbalance reserves up award.  The CAISO will calculate overlapping imbalance 
reserves down as the energy schedule minus regulation down minus the RA 
capacity shown for the resource in the month.  The overlapping reliability 

capacity down is the same value minus any imbalance reserves down award.  If 

a resource has multiple RA contracts shown on multiple load serving entities’ 
monthly RA plans, the CAISO will determine the portion of overlapping RA 

capacity associated with load serving entities that “opt in” to the RA true-up 
mechanism versus the load serving entities that opt out of the transitional 
measures by distributing the overlapping RA capacity to the contracted load 

serving entity in proration to the load serving entity’s RA showing as compared to 
the resource’s total RA showings. 

 

For both types of imbalance reserves, the CAISO will calculate an 
opportunity cost component of the market payments for the overlapping capacity 
and provide that payment to the resource.  The CAISO will allocate the balance 

                                              
141  The order for the upward product in descending order of quality after energy is regulation 
up, spinning reserves, non-spinning reserves, imbalance reserves up, and reliability capacity up 
(i.e., reliability capacity up is the lowest-quality product).  The descending order of quality for the 
downward products is regulation down, imbalance reserves down, and reliability capacity down. 

142  The value is capped at the imbalance reserves up award.  It would be illogical to 
determine the amount of overlapping capacity that exceeded the actual imbalance reserves 
award.  The CAISO will perform this same capping in determining the overlap for the other three 
new products as well.   
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of the payments from the overlapping capacity to the load serving entity.  For 

both types of reliability capacity, the CAISO will allocate payments to the load 
serving entity with the resource retaining no payment. 

 

Finally, to facilitate bilateral settlement between suppliers and load serving 
entities, the CAISO will provide load serving entities information about the 
opportunity cost calculations for RA capacity not subject to the transitional 

measures.  It will be up to the individual parties to determine how to use that 
information.  The CAISO will continue to provide this information even after 
expiration of the three-year transition period. 

 
2. Real-Time Market Ramp Deviation 

Settlement  

 
The CAISO proposes a real-time market ramp deviation settlement to 

avoid potential double-paying resources receiving both an imbalance reserves 

award in the day-ahead market and a flexible ramping product award in the real-
time market.  The CAISO also proposes to extend this deviation settlement to 
WEIM market participants and convergence bidding entities to address a minor 

existing double payment concern in the current market design that could become 
more significant under the day-ahead market enhancements and the extended 
day-ahead market.  

 
a. Ramp Deviation for Imbalance 

Reserves  

 
Both imbalance reserves and the flexible ramping product compensate 

resources for providing the CAISO markets with flexible ramping capabilities.  

The two products have significant overlap in terms of what they seek to 
accomplish and how resources meet the requirements of the product.  This 
overlap creates double-payment concerns regarding both opportunity costs and 

forecasted movement. 
 

i. Double-Payment of Opportunity Costs  

 
The CAISO pays resources that receive an imbalance reserve award in 

the day-ahead market the locational price of imbalance reserves for the 

corresponding interval.  The locational price of imbalance reserves is based on 
two factors:  imbalance reserve bids and any opportunity costs.  Opportunity 
costs for imbalance reserves occur when the market holds a resource out of 

merit for energy or ancillary services to preserve its ramp capability to provide 
upward capacity to meet the uncertainty requirements in an interval.  Similarly, 
opportunity costs for energy can occur when the market holds a resource out of 

merit for energy to preserve its downward capability to provide sufficient ramping 
to meet the load in a subsequent interval.  However, the marginal clearing price 
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of the flexible ramping product is based only on opportunity costs; there are no 

bids associated with this product.  Thus, a resource awarded both imbalance 
reserves and flexible ramping product could be paid opportunity costs from both 
products, even if its energy and ancillary service schedules did not change.  This 

can be seen as an unwarranted double payment.   
 

ii. Double-Payment of Forecasted Movement 

 
In the day-ahead market, all hourly schedules are financially binding 

across the 24-hour horizon.  There are no un-settled “advisory” intervals in the 

day-ahead market.  There is no need to settle forecasted movement in the day-
ahead market because the energy prices already reflect the opportunity cost of 
resources scheduled out-of-merit in previous hourly intervals.  However, in the 

real-time market, only one market interval is financially binding over the 
optimization horizon.  The market produces unsettled “advisory” prices for the 
remaining market intervals.  If the market dispatches a resource for energy in the 

binding interval to provide ramp capability to meet the energy dispatch of an 
advisory interval, the resource can incur an opportunity cost if the binding interval 
price is less than its energy bid.  If in this market run the resource incurs an 

opportunity cost, the advisory interval energy price will increase to reflect this 
tradeoff.  However, the advisory interval energy price is not settled, and when it 
becomes binding in the next market run, the out-of-merit dispatch is unknown 

and the opportunity cost is not embedded in the binding energy price.  To 
compensate the resource, the CAISO provides it a separate payment for 
forecasted movement at the marginal price of ramp capability.143  This 

incentivizes the resource to follow its energy dispatch because the resource is 
indifferent to receiving an incremental energy schedule or a forecasted 
movement payment because it earns the same profit under both scenarios.  

However, a resource may receive compensation for forecasted movement both 
in the day-ahead market (embedded in the energy prices) and in the real-time 
market (as a side payment).  This also can be seen as a double payment. 

                                              
143  See section 7.1.3.1.4 of the Market Operations BPM for numerical examples.  
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iii. Ramp Deviation Settlement to Address 

Double-Payment Concerns 
 

Although imbalance reserves and the flexible ramping product are similar, 

the products are not identical.  Thus, developing an imbalance settlement 
between the two products is not straightforward like the way the CAISO settles 
imbalance energy between day-ahead and real-time.  In the case of energy, an 

energy award in the day-ahead market is effectively the same product as an 
energy award in real-time market.  If a resource receives a day-ahead award for 
energy with the same MW award in the FMM and then RTD, it would be 

inappropriate to pay that resource once at the day-ahead price, a second time at 
the FMM price, and third time at the RTD price for the same MW quantity.  To 
address this concern, the existing market only pays or charges that resource for 

energy in the real-time market that is incremental or decremental to the day-
ahead market award.  The proposed real-time market ramp deviation settlement 
aims to address this same concern for imbalance reserves and the flexible 

ramping product based on the principle that the five-minute ramp capability 
awarded to a resource in the IFM as either energy movement or imbalance 
reserves should only receive payment for flexible ramping product in the FMM to 

the extent the FMM award is incremental to the five-minute capacity procured in 
the IFM.   

 

The mechanics of the ramp deviation settlement are as follows.  The 
CAISO first must determine the portion of an imbalance reserves award that 
corresponds to a five-minute interval.  The CAISO will determine this five-minute 

imbalance reserve quantity as “the five-minute ramp capable portion of the award 

measured as the MW quantity of the resource’s ramp capability above the Day-
Ahead hourly Energy schedule, in the case of IRU, or below that schedule, in the 

case of IRD.”144  This process breaks down the imbalance reserve award into the 
same time granularity as a flexible ramping product award.  For resources with 
an award for imbalance reserves up and an upward award of flexible ramping 

product, the CAISO only settles any incremental award of upward flexible 
ramping product at the flexible ramp up price.145  The CAISO compensates the 
non-incremental quantity of upward flexibility (i.e., the quantity that corresponds 

to the award for imbalance reserves up) only as imbalance reserves up. 
 
For forecasted movement, the CAISO also will apply a deviation 

settlement but through a different formulation.  Forecasted movement in the FMM 

                                              
144  Tariff appendix A, new definition of Five-Minute Imbalance Reserve Quantity. 

145  New tariff section 11.25.2.1.1 (for uncertainty awards). 
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will be subject to a deviation settlement with forecasted movement in the IFM.146  

This requires the CAISO to include in the tariff a concept of IFM forecasted 
movement, which does not exist today.  The CAISO proposes this to be “the 
algebraic difference of the Day-Ahead Schedule between consecutive hours.”147  

The CAISO will pay forecasted movement in the FMM the flexible ramp up price 
and charge the flexible ramp down price.  Therefore, the CAISO proposes to pay 
a resource with an upward deviation in forecasted movement at the flexible ramp 

up price for the quantity of the deviation because the deviation provided 
additional ramping capability.  However, the CAISO will also charge it at the 
flexible ramp down price for the quantity of the deviation because the upward 

movement increased flexible ramp down requirements.  For similar reasons, the 
CAISO will pay a resource a downward deviation the flexible ramping down price 
for the quantity of the deviation and charged it at the flexible ramp up price for the 

quantity of the deviation.  This aligns with the deviation settlement between the 
FMM forecasted movement and the RTD forecasted movement. 

 

b. Ramp Deviation for WEIM 
Participants  

 

The WEIM also procures flexible ramping product to commit and position 
resources to meet future load and supply variability and uncertainty.  For WEIM 
participants, forecasted movement from base schedules equals forecasted 

movement in the integrated forward market.  If resources already are scheduled 
to ramp in WEIM base schedules, then paying them an additional forecasted 
movement payment in the FMM for the same ramp constitutes a double 

payment.  This is not a significant concern, but the CAISO nevertheless finds it 
prudent to address it.  Therefore, WEIM participants would also be subject to a 
forecasted movement deviation settlement in the FMM.  The CAISO will establish 

baseline forecasted movement for each resource on WEIM base schedules.148  
The CAISO will charge any deviations using the forecasted movement deviations 
rules described above for non-WEIM participants. 

 
c. Ramp Deviation for 

Convergence Bidding  

 
The existing IFM energy price, which is one-half of how virtual bids are 

settled, has embedded within it the settlement of forecasted movement.  The 

real-time market price, which is the price at which virtual bids are liquidated, does 
not include forecasted movement.  The CAISO settles forecasted movement 
separately through the flexible ramping product. 

                                              
146  New tariff section 11.25.1.2. 

147  New tariff section 44.3.4. 

148  New tariff section 44.3.6. 
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There is an existing discrepancy because the two prices that are the basis 
of settling virtual bids (i.e., convergence bids) are based on different factors.  In 

practice, this discrepancy has not had a material impact.  However, the CAISO 

expects that is likely to change with the new market products.  Creating an 
imbalance reserves product co-optimized with energy in the IFM means that the 
energy price now implicitly will include an opportunity cost of not providing 

imbalance reserves.  This change in the energy price formation will increase the 
discrepancy in how convergence bidding is settled.  Thus, the CAISO proposes 
to implement a forecasted movement deviation settlement at the FMM flexible 

ramping product prices for virtual supply and demand similar to what it has 
proposed for the WEIM.149  The forecasted movement would be based on the 
difference in virtual awards between consecutive hours,150 and then the CAISO 

would settle it in the same way it settles deviations for the physical market.151 
 

3. Congestion Revenue from 

Deployment Scenarios  
 

a. The Issue of Displaced 

Congestion Revenue 
 

The CAISO’s election to pursue the two-tiered cost allocation for 

imbalance reserves has implications on how the CAISO collects congestion 
revenue and settles congestion revenue rights.  The CAISO’s cost allocation 
proposal for imbalance reserves means that the CAISO will not collect 

congestion revenues to cover the marginal cost of congestion in the imbalance 
reserve deployment scenarios.  Whenever a constraint is binding in the 
deployment scenarios, there could be a shortfall of congestion revenue collected 

on that constraint because the CAISO would not otherwise collect congestion 
revenue on the imbalance reserve flow.  The imbalance reserve deployment 
scenario flow can “displace” energy flows over constrained transmission paths.  

The energy flow that does not occur would “displace” energy market congestion 
revenues that would otherwise go to those entities with a claim on congestion 
revenues, which for the CAISO balancing area would be CRR holders and 

measured demand.  For EDAM balancing areas, the determination of the entities 
with a claim on congestion revenues would depend on individual transmission 
service provider tariffs. 

 
The CAISO can demonstrate this dynamic of displaced congestion 

revenue with a simple example where the system has a single locally congested 

                                              
149  New tariff section 11.25.1.2. 

150  New tariff section 44.3.5. 

151  New tariff section 11.25.1.2. 
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area with the rest of the system facing no congestion.  Consider the marginal 

energy offer is $20 outside the congested area and $90 inside, while the 
marginal imbalance reserves up offer is $5 outside the congested area and $7 
inside.  If the CAISO market uses a MW of the scarce transmission capacity into 

the congested area for imbalance reserves up instead of energy, then the CAISO 
would not collect the $70 in congestion revenue.  That foregone $70 represents 
funds that, at least in the CAISO balancing area, would have gone first to CRR 

holders with CRRs over the transmission line leading into the congested area 
and then potentially to measured demand if those CRR holders were whole up to 
their notional value. 

 
The CAISO does not expect the imbalance reserves deployment 

scenarios to displace significant energy congestion revenues because the trade-

off between using transmission for energy as opposed to imbalance reserves 
depends on the relative difference between the marginal energy and marginal 
imbalance reserve offers inside and outside the constrained area.  In the 

example above, the market would not use the scarce transmission for imbalance 
reserves because that would not minimize overall procurement costs.  Using the 
transmission for energy avoids the $70 difference ($90-$20) in energy price, 

whereas using the transmission for imbalance reserves only avoids incurring the 
$2 difference ($7-$5) in imbalance reserves up price.   
 

The CAISO expects that the relative differences in marginal energy offers 
inside versus outside congested areas generally will be higher than the relative 
differences in marginal imbalance reserves offers inside versus outside 

congested areas.  The CAISO bases this expectation on the lower cost of 
providing imbalance reserves compared to providing energy.  The CAISO 
expects to use the constrained transmission mostly used for energy.  These are 

reasons the CAISO does not expect the imbalance reserves deployment 
scenarios will displace significant congestion revenue.  Nevertheless, the CAISO 
acknowledges the possibility this will occur occasionally to the detriment of CRR 

holders (and congestion revenue recipients in EDAM balancing areas).  The 
CAISO therefore proposes measures to address such displaced congestion 
revenues.  

 
b. CAISO Proposal to Address 

Displaced Congestion Revenue 

 
To address the concern of displaced congestion revenue, the CAISO 

proposes a mechanism to collect congestion revenue rent on imbalance reserve 

flows and redistribute it to entities entitled to congestion revenues, such as CRR 
holders.  This mechanism will involve calculating displaced congestion revenue 
from imbalance reserve flows and redistributing it according to existing 

processes. 
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The CAISO will determine the displaced congestion revenue from 

imbalance reserve up flows by calculating and summing (Imbalance Reserve Up 
Flow) * (Shift Factor) * (Shadow Price of Transmission Constraint) for all binding 
constraints in the upward deployment scenario.152  Similarly, the CAISO will 

determine the “displaced” congestion revenue from imbalance reserve down 
flows by calculating and summing (Imbalance Reserve Down Flow) * (Shift 
Factor) * (Shadow Price of Transmission Constraint) for all binding constraints in 

the downward deployment scenario.  This methodology is the formalized way of 
identifying the $70 of congestion revenue displaced in the example above.  

 

The CAISO will collect this displaced revenue through the proposed 
imbalance reserve cost allocation.153  Congestion contributions to transmission 
constraints in an EDAM balancing area from resources in other EDAM balancing 

areas contribute to the congestion offset of the EDAM balancing area where the 
congestion occurs.  For EDAM balancing areas, the CAISO will return the 
revenues to the balancing area to re-distribute to its participants according to its 

tariff processes.  For the CAISO balancing area, the CAISO will allocate the 
revenue through its existing CRR settlements process.154  The CAISO proposes 
to redefine the congestion revenue collection to fund the CRR notional value to 

include imbalance reserve deployment scenarios.155  Additionally, the CAISO 
proposes to redefine the notional value of CRRs to add the marginal cost of 
congestion differences between source and sink for imbalance reserve 

deployment scenarios.156  CRRs represent an entitlement to congestion revenue 
and, therefore, it is appropriate for their settlement to reflect this new form of 
congestion revenue. 

 
4. Treatment of Metered Subsystems, 

Existing Transmission Contracts, and 

Transmission Ownerships Rights 
 

The CAISO proposes to maintain its existing approach for existing 

transmission contracts (ETCs) and transmission ownership rights (TORs) in 
which the valid and balanced portion of ETC or TOR self-schedules will be 

                                              
152  New tariff section 31.3.1.6.4. 

153  New tariff section 11.2.1.9. 

154  Revised tariff section 11.2.4. 

155  This proposal will not change the existing CRR nomination and auction processes to 
account for imbalance reserves.  The CRR model will not withhold transmission capacity for the 
CRR nomination and auction processes.   

156  Tariff appendix A, revised definition of Notional CRR Value. 
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exempt from cost allocations.157  For both imbalances reserves and reliability 

capacity, as long as the ETC and TOR self-schedules meet the market 
participant’s demand, the CAISO need not procure additional imbalance reserves 
or reliability capacity to serve load of those rights holders.  Thus, the CAISO 

proposes to exclude the ETC and TOR self-schedules from the tier 1 and tier 2 
cost allocations for both products up to the valid and balanced portion of ETC 
and TOR self-schedules.   

 
The CAISO proposes one significant change for settlements with metered 

sub-systems (MSSs).158  Currently, MSS operators must make an election on 

four options that govern how the MSS participates in the markets, including 
whether it opts in or out of participating in RUC.159  The CAISO proposes to 
eliminate the RUC opt-out option because creation of a downward product in 

RUC would not align with an opt-out, and it would create difficulty in designing a 
resource sufficiency evaluation for EDAM if the CAISO had an internal load 
bubble that was not part of RUC.  Otherwise, the new provisions largely will apply 

to MSSs just as they apply to other classes of market participant.  The CAISO 
proposes to maintain the current settlement of MSS operator day-ahead energy 
schedules for those MSSs that have elected gross settlement or net settlement.  

For both reliability capacity tier 1 and reliability capacity tier 2 cost allocations, 
MSS operators will settle in a similar manner as non-metered subsystem 
resources, regardless of their net versus gross selection.  An MSS operator that 

has elected to load follow to manage its own load variability will not receive a 
reliability capacity tier 1 or a reliability capacity tier 2 cost allocation because it 
faces other cost exposure in cases where the energy they provide to the market 

does not closely match its load.  For both imbalance reserve tier 1 and imbalance 
reserve tier 2 cost allocations, MSS operators will settle in a similar manner as 
non-metered subsystem resources, regardless of their net versus gross 

selection.  Finally, an MSS operator that has elected to load follow to manage its 
own load variability will receive imbalance reserve tier 1 and imbalance reserve 
tier 2 cost allocations based on its net portfolio uninstructed deviations. 

 

                                              
157  ETCs and TORs represent scheduling and transmission rights that pre-dated CAISO 
operations and entitle holders to a “perfect hedge” against congestion charges, exempting such 
self-schedules from any congestion charges stemming from the congestion component of the 
locational marginal price.  See existing tariff sections 11.2.1.5 and 11.5.7.1. 

158  MSSs are geographically contiguous systems that operate as a standalone electric utility 
within the CAISO balancing area and balance the own loads and resources within their territory.  

159  An MSS operator also can elect between:  net settlements or gross settlements; to load 
follow or not to load follow with its generating resources; and to charge or not to charge the 
CAISO for their emissions costs.   
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5. Clarifying and Conforming Changes 

to Existing Tariff Provisions 
 

Along with the tariff amendments directly necessary to implement the day-

ahead market enhancement design elements discussed above, the CAISO 
proposes a range of clarifying and conforming changes to existing tariff 
language. 

 
The CAISO proposes a set of conforming amendments to acknowledge 

the new products created through this filing.  For example, the CAISO is 

amending existing tariff sections that refer generally to submission of bids for 
energy and ancillary services to include references to bids for imbalance 
reserves and reliability capacity or refer generically to “Bids” without reference to 

the specific products. 
 
The tariff provisions for the day-ahead market heavily use the current 

defined term “CAISO Forecast of CAISO Demand.”  To acknowledge that other 
balancing areas will participate in the day-ahead market by virtue of the EDAM 
initiative, the CAISO is amending this defined term to refer generally to the 

“CAISO Forecast of BAA Demand” and updates existing references in tariff 
section 31.  

 

In several instances, amending the tariff to implement the day-ahead 
market enhancements highlighted ambiguity and lack of clarity in certain existing 
tariff provisions that the CAISO is not changing substantively in this initiative.  

The CAISO is using this filing to improve and clarify these tariff provisions.  For 
example, in tariff section 31.5.4, the CAISO proposes to delete references to 
several RUC procurement constraints that are no longer necessary.  Similarly, in 

tariff sections 4.12.2 and 4.17.4, the CAISO proposes to reconcile tariff language 
covering master file parameter registration rules for resource-specific system 
resources and distributed energy resources, respectively, with the generally 

applicable master file rules stated in tariff section 4.6.4.160 
 

                                              
160  Cal. Indep. Sys. Operator Corp., 167 FERC ¶ 61,001, at PP 4, 35 (2019) (approving 
proposal requiring master file parameters to reflect “design capabilities . . . when operating at 
maximum sustainable performance over Minimum Run Time, recognizing that resource 
performance may degrade over time”). 
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F. Major Issues of Stakeholder Discussion 

 
1. Demonstrating the Need for the 

Imbalance Reserves Product 

 
Throughout the stakeholder process, several parties questioned the need 

for the imbalance reserves product.  These parties noted the proposed 

imbalance reserves product is unlike products in other ISO/RTO markets and 
suggested the CAISO does not need it.  Some parties also commented that the 
role imbalance reserves are meant to play could be fulfilled by additional ancillary 

services procurement.   
 
The CAISO does not agree imbalance reserves are an unnecessary 

product.  As an initial matter, the CAISO notes that there is no single just and 
reasonable market design.  All the CAISO needs to do is to demonstrate that its 
proposal is just and reasonable.161  There is ample evidence this is the case.  In 

its recent technical conference process on modernizing electricity market design, 
the Commission itself acknowledged ISO/RTO markets already have faced, or 
soon may face, challenges from net load variability and directed each ISO/RTO 

to submit informational reports on this issue.162 
 

In response to these challenges, other ISO/RTO markets already have 

developed similar products.  In 2014, MISO “developed the Ramp Capability 
products to provide additional operational and interchange scheduling flexibility to 
respond to variations in Load, and the variability of supply from intermittent 

sources, by maintaining sufficient ramp capability to respond to Load variations 
by ramping up or down to adapt to system changes.”163  Similarly, on July 6, 
2023, the Southwest Power Pool (SPP) implemented its uncertainty reserve 

                                              
161  See, e.g., New Eng. Power Co., 52 FERC ¶ 61,090, at 61,336 (1990), aff’d sub nom. 
Town of Norwood v. FERC, 962 F.2d 20 (D.C. Cir. 1992) (proposed rate design need not be 
perfect, it merely needs to be just and reasonable); City of Bethany v. FERC, 727 F.2d 1131, 
1136 (D.C. Cir. 1984) (City of Bethany) (finding that, when determining whether a proposed rate 
was “just and reasonable” as required by the FPA, the Commission properly did not consider 
“whether a proposed rate schedule is more or less reasonable than the alternative rate designs”); 
Louisville Gas & Elec. Co., 114 FERC ¶ 61,282, at P 29 (2006) (the just and reasonable standard 
under the FPA is not so rigid as to limit rates to a “best rate” or “most efficient rate” standard, but 
rather a range of different approaches often may be just and reasonable).  

162  Modernizing Wholesale Electricity Market Design, 179 FERC ¶ 61,029, at PP 14-15, 19-
20 (2022). 

163  Transmittal letter for MISO tariff amendment on enhancement of demand curves for up 
ramp capability and short-term reserve products, Docket No. ER22-2891-000, at 2 (Sept. 20, 
2022).   
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product,164 which is designed to “determine the amount of upward flexibility that 

is necessary to address both forecasted and unforeseen changes in system 
needs, and to procure and price that upward flexibility consistent with least-cost 
principles . . . .”165  In approving SPP’s proposed product, the Commission 

identified that procuring a flexibility reserves product in the market “will more 
appropriately procure and price the system’s projected flexibility needs within the 
market and reduce both the need for SPP operators to rely on out-of-market 

actions and the resulting make-whole payments.”166  Notably, the products in 
both SPP and MISO are procured in both the day-ahead market and real-time 
market timeframes.  In this sense, the CAISO’s proposal to add the day-ahead 

market imbalance reserves product to its existing real-time market flexible 
ramping product brings the CAISO into alignment with SPP and MISO.  Further, 
the Commission has already recognized that products procured specifically to 

meet ramping needs are distinct from ancillary services.167 
 
The CAISO acknowledges imbalance reserves would have attributes that 

are distinct from those existing products.  For example, the CAISO understands 
those other products are not priced at a nodal level and are not procured based 
on distinct offers but instead are priced on opportunity costs.  These incremental 

updates on designing a flexible reserves product, however, reflect the specific 
issues and opportunities seen in Western markets with the accelerated 
penetration, magnitude and diversity of variable energy resources, not yet seen 

to the same degree in other markets.   
 

2. Granularity of Procurement and 

Accounting for Transmission 
Constraints  

 

Throughout the stakeholder process and especially in the 2023 workshop 
process, some stakeholders urged the CAISO to adopt a zonal approach to 
imbalance reserves procurement, similar to the CAISO’s procurement of ancillary 

services.  Specifically, stakeholders raised concerns that the CAISO’s proposal 
to model transmission constraints to ensure deliverability at a nodal level would 
increase costs and add unnecessary complexity because, among other reasons, 

                                              
164  Sw. Power Pool, Inc., Notice of Effective Date, FERC Docket No. ER22-914-000 (June 6, 
2023). 

165  Sw. Power Pool, Inc. 180 FERC ¶ 61,088, at P 3 (2022). 

166  Id. at P 17. 

167  Midcontinent Indep. Sys. Operator, Inc., 149 FERC ¶ 61,095, at P 45 (2014) (rejecting 
protest that a ramp capability product requires comparable settlement treatment to ancillary 
services). 
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nodal procurement would require accompanying market power mitigation 

measures. 
 
 Driven by the experience with undeliverable flexible ramping product in 

the real-time market, the CAISO’s preferred approach throughout the process 
was to procure imbalance reserves nodally to maximize the product’s 
deliverability.  During the 2023 workshop process, the CAISO re-examined this 

question, and published a comparative matrix168 highlighting the tradeoffs 
between two major options summarized as follows:  

 

 Nodal approach – procuring imbalance reserves within the IFM (co-
optimized with energy and ancillary services) using deployment 

scenarios to ensure the awards are transmission feasible if 
deployed as energy. 

 Zonal approach – procuring imbalance reserves within the IFM (co-
optimized with energy and ancillary services) using zonal 
procurement similar to ancillary services. 

 

The CAISO considered these concerns, but it maintained the nodal 
procurement approach with two key revisions to address concerns about the 
relative costs of imbalance reserves procurement.  First, the CAISO proposed 

the flexible activation/deactivation of individual transmission constraints in 
deployment scenarios.  This will permit the CAISO to consider how specific 
constraints might drive clearing prices for imbalance reserves and would permit 

the CAISO and EDAM balancing areas to strike tradeoffs between deliverability 
and price impacts.  Second, the CAISO proposed to use the deployment factor in 
the imbalance reserves deployment scenarios.  Similar to the flexible activation 

of constraints, the ability to set the deployment factor and reevaluate it on an 
ongoing basis will permit the CAISO and parties to balance these competing 
factors. 

 
3. Which Day-Ahead Market Process 

Should Procure Imbalance Reserves? 

 
Some participants questioned if the CAISO should co-optimize imbalance 

reserves with energy in the IFM or procure them separately in RUC with reliability 

capacity.  One stakeholder offered a specific counter-proposal for the CAISO to 
co-optimize procurement of imbalance reserves and reliability capacity in RUC 
using nodal procurement to respect transmission constraints.  The stakeholder’s 

rationale for shifting imbalance reserves to RUC was that it would limit price 
impacts of imbalance reserve procurement because imbalance reserves would 
not compete for scarce transmission with energy procured in the IFM. 

                                              
168  http://www.caiso.com/InitiativeDocuments/ComparisonMatrix-Day-
AheadMarketEnhancements.pdf. 

http://www.caiso.com/InitiativeDocuments/ComparisonMatrix-Day-AheadMarketEnhancements.pdf
http://www.caiso.com/InitiativeDocuments/ComparisonMatrix-Day-AheadMarketEnhancements.pdf
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The CAISO considered this approach but determined it was inadvisable.  
By not co-optimizing energy and imbalance reserves procurement, the CAISO 
would lose efficiencies in unit commitment, scheduling, and prices.  The 

stakeholder’s suggested approach also would lead to inconsistent price formation 
and modeling with flexible ramping product because imbalance reserves bids no 
longer would be co-optimized with energy, whereas flexible ramping product 

awards would still be co-optimized with energy in the real-time market.  For these 
reasons, the CAISO’s proposal to co-optimize imbalance reserves with energy in 
the IFM is reasonable.   

 
4. Hybrid Demand Curve 

 

The stakeholder process considered multiple options on how to procure 
imbalance reserves to meet the requirements.  At different points, the CAISO 
proposed various penalty price structures, ranging from demand curves to 

graduated penalty prices that relax the imbalance reserve requirement as the 
cost increases, as well as strict penalty prices that protect the full imbalance 
reserve requirement at higher costs.   

 
The CAISO initially proposed in its Draft Revised Final Proposal published 

on April 6, 2023, to use the demand curve approach described in section 

IV.D.3.b of this transmittal letter for EDAM balancing areas, but it instead 
proposed a hybrid imbalance reserve demand curve for the CAISO balancing 
authority.  Under this approach, the CAISO balancing authority would have met 

half of its the imbalance reserve requirements by a demand curve and half 
through high penalty prices.  This was intended to address concerns of 
prioritizing low-priority exports over imbalance reserves for the CAISO balancing 

area’s net load uncertainty, ensuring more predictable export volumes.   
 
In the final stages of the stakeholder process, however, the CAISO 

updated its proposal and decided not to adopt a hybrid approach for the CAISO 
balancing area.  Further evaluation of this approach revealed that a hybrid 
approach could lead to high prices that exceed the operational benefit of the 

product.  Given the changes to the CAISO’s proposal on export bidding in RUC 
that allow the market to signal exports may not be feasible in real-time, the 
demand curve approach reduces the CAISO balancing area’s exposure to 

unpredictable export volumes.  The CAISO thus concluded the demand curve 
approach was appropriate for the CAISO balancing area.  
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5. Limitations on Imbalance Reserves 

Awards 
 

Early in the stakeholder process, the CAISO initially proposed limiting a 

resource’s imbalance reserves award to its 15-minute ramp capability because 
imbalance reserves are procured to meet the actual potential 15-minute ramping 
needs in responding to uncertainty or ramping needs that materialize intra-hour 

in real-time.  Because the CAISO procures to meet a 15-minute need, it seemed 
reasonable to limit awards to what a resource can provide in 15 minutes.   
 

This proposal, however, raised stakeholder concerns that limiting awards 
in this way was too restrictive and would raise costs unnecessarily.  In that 
regard, a portion of real-time net load uncertainty arises with longer lead times 

and correlate between hours.169  Consequently, the CAISO concluded a 15-
minute ramping restriction might be unnecessarily costly because it would require 
more resources to provide imbalance reserves and may excessively commit 15-

minute resources relative to the real-time operational need.  Accordingly, the 
CAISO extended the limitations on imbalance reserves awards from a resource’s 
15-minute ramp capability to its 30-minute ramp capability.  The CAISO, 

however, maintained the proposed requirement that resources providing 
imbalance reserves must be 15-minute dispatchable. 

 

6. Tunable/Configurable Parameters 
 

As the stakeholder process came to completion, multiple stakeholders 

expressed concern about the difficulty of reaching final positions on the proposal 
without firmly understanding how the new products would work in practice.  The 
CAISO runs a robust market simulation program before implementing most 

market design changes.  However, these participants were concerned the market 
simulation would occur after finalization of the policy proposal and its submission 
to the Commission. 

 
In general, the CAISO notes that significant market design changes often 

are presented for Commission approval prior to market simulation.  Nonetheless, 

in response to these concerns, the CAISO committed to implementing a range of 
configurable market parameters in the software design to permit the CAISO to 
make implementation refinements readily based on experience during the market 

simulation period and during the initial stages of implementation.  The CAISO 
developed this configurability to provide off-ramps and the ability to pivot quickly 
should the CAISO identify unintended adverse consequences.  Consistent with 

                                              
169  http://www.caiso.com/InitiativeDocuments/DraftRevisedFinalProposal-Day-
AheadMarketEnhancements.pdf, p. 10. 

http://www.caiso.com/InitiativeDocuments/DraftRevisedFinalProposal-Day-AheadMarketEnhancements.pdf
http://www.caiso.com/InitiativeDocuments/DraftRevisedFinalProposal-Day-AheadMarketEnhancements.pdf
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the FPA and the Commission’s rule of reason, those parameters that significantly 

affect the CAISO’s rates, terms, and conditions of service are defined in the 
proposed tariff provisions.170  Examples include the imbalance reserve demand 
curve cap and the default availability bid values.  Although the CAISO’s systems 

would provide flexibility to adjust these values on short notice, the CAISO would 
specify the values in the tariff and would not be permitted to change them without 
Commission approval.  The CAISO concluded the specific value of other 

parameters, such as the deployment factor, do not significantly affect terms of 
service and need not be included in the tariff under the rule of reason.  To 
maintain the capability to address unforeseen issues quickly, the CAISO elected 

to define these other values in the business practice manual where possible. 
 

These steps towards greater flexibility addressed stakeholder concerns 

but raised new concerns regarding transparency on how the parameters will be 
set at the start, how they will evolve or change, and what discretion the CAISO 
will have in making those changes.  To address these issues comprehensively 

the CAISO provided a detailed matrix identifying how it intends to tune the 
configurable elements of the design, both during testing, implementation and 
after go-live.171  The CAISO also committed to work with the Department of 

Market Monitoring to report on the performance of alternative parameters and 
settings before and after implementation of the day-ahead market 
enhancements. 

 
G. Connection to EDAM 

 

The proposed day-ahead market enhancements are critical not only for 
the CAISO balancing authority standing on its own but also for the expanded 
day-ahead market.  The new products will help ensure EDAM participants, 

including the CAISO, can benefit from the footprint-wide diversity in the day-
ahead market’s optimization.  The CAISO’s proposed day-ahead market 
enhancements address the unique requirements of an EDAM design to ensure 

transfers determined in that market are both economic and reliable.   
 

1. Benefits of Imbalance Reserves in 

EDAM 
 

One of the key benefits of EDAM is to utilize diverse resources across 

multiple balancing areas to meet load and operational needs across the West 
more efficiently.  Imbalance reserves will be an important component of EDAM’s 
ability to drive these efficiency benefits.  The CAISO commissioned the CAISO 

EDAM Benefits Study to estimate EDAM benefits.  As part of that study, CAISO 

                                              
170  See, e.g., Cal. Indep. Sys. Operator Corp., 119 FERC ¶ 61,053, at P 38 (2007). 

171  http://www.caiso.com/InitiativeDocuments/FlexibleParameterMatrix-Day-
AheadMarketEnhancements.pdf. 

http://www.caiso.com/InitiativeDocuments/FlexibleParameterMatrix-Day-AheadMarketEnhancements.pdf
http://www.caiso.com/InitiativeDocuments/FlexibleParameterMatrix-Day-AheadMarketEnhancements.pdf
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requested a sensitivity study to elaborate on the role of imbalance reserves in the 

EDAM benefit calculation.  The CAISO published this study on November 15, 
2022 and held a public webinar to discuss the study results on November 18, 
2022.  The study results showed imbalance reserve are an important component 

in realizing the inter-regional dispatch efficiency goals of EDAM.  The study found 
that without the imbalance reserve component, the potential EDAM benefit for 
the State of California would be about 60 percent lower, with other Western 

states benefits similarly compromised.  
 
Several factors explain these benefits.  First, pooled procurement of 

imbalance reserves across a wider geographic footprint will reduce EDAM 
balancing authorities’ individual net load uncertainty requirements through the 
EDAM diversity benefit because the CAISO expects net load uncertainty would 

not materialize coincidently across the larger and more geographically diverse 
EDAM market footprint.  Second, creating a common market product to address 
forecast net load uncertainty in the day-ahead timeframe will build confidence in 

energy transfers between balancing authorities scheduled in the day-ahead 
market through EDAM.  EDAM participants can rely on other EDAM balancing 
areas to support their transfer obligations because of a common day-ahead 

market imbalance reserve product.  Third, imbalance reserves will more 
efficiently utilize resource capacity by providing balancing areas access to 
resources across EDAM.   

 
Besides reducing the overall reserves needed to address net load forecast 

uncertainty in the day-ahead timeframe, imbalance reserves will more efficiently 

select the resources to provide these reserves.  It will provide EDAM balancing 
areas access to resources that can provide these reserves at a cost lower than 
their own resources.  In addition, it will provide additional revenue opportunities 

to balancing areas with more efficient and flexible resources.  Imbalance reserve 
transfers will be firm, ensuring a balancing area can access any imbalance 
reserves that come from another balancing area to meet its net load uncertainty.  

Finally, imbalance reserves establish a consistent treatment of uncertainty in the 
EDAM resource sufficiency evaluation.  This ensures equitable evaluation of 
each balancing area’s uncertainty needs.   

 
2. Benefits of Reliability Capacity in 

EDAM 

 
The rationale for procuring reliability capacity – ensuring physical supply is 

committed to cover differences in cleared physical supply and net load forecast – 

applies as much to the CAISO as it applies to other EDAM balancing areas.  
Using the reliability capacity product, as opposed to some other mechanism, to 
meet this need across the EDAM footprint will be beneficial.  As with imbalance 

reserves, using a common product across the footprint can minimize the cost of 
ensuring there is enough physical supply in the EDAM footprint to meet each 
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balancing area’s load forecast by creating a deeper pool of resources from which 

each balancing area can meet its obligations. 
 
V. The Extended Day-Ahead Market 

 
As a balancing authority, the CAISO fulfills its responsibility to balance 

supply and demand through its day-ahead and real-time markets, which are 

synchronized to determine the most economical commitment and dispatch of 
resources, taking into account system constraints.  In recent years, the CAISO 
has worked to integrate resources located within its balancing authority, including 

variable energy resources, into the markets the CAISO utilizes to allocate 
transmission capacity, manage congestion, enable spot energy trading, and 
reliably operate the CAISO controlled grid.  Consistent with the Commission’s 

long-standing direction, the CAISO has worked to remove barriers to entry to the 
day-ahead market to allow participation by all resources technically capable of 
providing the products it procures.  Simultaneously, the CAISO has advanced 

numerous initiatives to enhance its markets to reflect price formation and product 
enhancements, including extending its real-time market to other balancing 
authorities in the Western Interconnection.   

 
In 2014, the Commission issued the WEIM Authorization Order172 and the 

WEIM Rehearing Order,173 accepting the CAISO’s proposal to allow balancing 

authorities outside of the CAISO to participate voluntarily in the imbalance energy 
portion of the LMP-based real-time market the CAISO operates within its own 
balancing area.  Since initiation of the WEIM, the CAISO has integrated 22 

balancing areas into the advanced market system and established governance 
structure.174  The extension of the day-ahead market through EDAM is a direct 
descendent of these collective efforts.175   

 

                                              
172  See WEIM Authorization Order 147 FERC ¶ 61,231 (accepting the CAISO tariff 
amendment to extend its real-time market to other balancing areas). 

173  See WEIM Rehearing Order, 149 FERC ¶ 61,058 (order denying requests for rehearing 
and granting in part and denying in part requests for clarification of the WEIM Authorization 
Order). 

174  See https://www.westerneim.com/Pages/About/default.aspx.   

175  The EDAM framework builds upon the tariff framework developed for the WEIM.  In 
essence, new tariff section 33 houses the majority of the EDAM-specific provisions and is 
numbered in parallel with other sections of the existing tariff, while other sections have been 
amended to account for EDAM-specific elements.  This tariff framework supports the “applies to” 
test that defines the scope of joint authority by the WEIM Governing Body and the Board of 
Governors.  See EDAM Governance Review Committee Final Proposal, available at 
https://www.westerneim.com/Documents/EDAM-Governance-Final-Proposal-WEIM-Governance-
Review-Committee-Phase-3.pdf. 

https://www.westerneim.com/Pages/About/default.aspx
https://www.westerneim.com/Documents/EDAM-Governance-Final-Proposal-WEIM-Governance-Review-Committee-Phase-3.pdf
https://www.westerneim.com/Documents/EDAM-Governance-Final-Proposal-WEIM-Governance-Review-Committee-Phase-3.pdf


The Honorable Kimberly D. Bose 
August 22, 2023  

Page 104 
 

A.  Participation Framework 

 
 A balancing authority can elect to provide customers the substantial 
economic, reliability, and environmental benefits of participating in the CAISO 

day-ahead market through the EDAM framework proposed in this filing.176  
Notably, the extended day-ahead market is not a new market, rather it takes 
advantage of the existing CAISO day-ahead market by adding new procedures to 

accommodate the voluntary participation of other balancing authorities by 
extension of that market without disrupting the current market structure.177  Like 
the WEIM, participation in the extended day-ahead market is projected to provide 

substantial economic benefits for customers, stemming primarily from the 
availability of a broad pool of resources to serve load and savings from replacing 
existing manual processes with the CAISO’s automated process.  Also, EDAM 

will provide a wider range of tools to maintain reliability in the face of changing 
system conditions in the Western U.S. and significant public policy benefits by 
better integrating variable energy resources.178 

 
 Participation in the extended day-ahead market by a balancing authority is 
entirely voluntary, and a balancing authority can terminate its participation with a 

six-month notice and without exit fees.  The primary prerequisite for balancing 
authorities to join the extended day-ahead market is that the balancing authority 
already be participating in the WEIM, or that the balancing authority will join the 

WEIM concurrently with its joining EDAM.  A balancing authority that chooses to 
participate in EDAM will remain responsible for maintaining the reliability of its 
balancing area, including meeting operating reserve and capacity requirements, 

scheduling, curtailment of the transmission facilities under its operational control, 
and manually dispatching resources to maintain reliability.  Functional separation 
of participants in EDAM will remain similar to the WEIM, with each participating 

entity retaining its associated functions.179  Retaining these functions empowers 
participating entities to continue their organizational operation as they do today, 
while at the same time supporting their participation in a multi-balancing-area 

day-ahead market.  This participation model complements the WEIM and allows 

                                              
176  See section II.B of this transmittal letter for a discussion of the benefits of EDAM 
participation, including estimated financial benefits ranging between $100 million and more than 
$1 billion annually. 

177  In this regard, EDAM builds on the principles of the Commission-approved WEIM.  See 
WEIM Authorization Order, 147 FERC ¶ 61,231, at P 74. 

178  See id. at P 75. 

179  See new tariff section 33.4(a)-(c); compare existing tariff section 29.4(a)-(b) with existing 
tariff appendix B.17, pro forma EIM Entity Agreement, section 2.1; see also new tariff sections 
33.4.3, 33.4.5, and 33.4.7 (requiring the scheduling coordinator to be separate from other 
functions unless subject to the standards of conduct, similar to the WEIM). 
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for coordinated participation, including a balancing authority’s continued 

participation only in the WEIM.  This means the CAISO will simultaneously 
support three approaches for interested parties to participate in CAISO markets – 
real-time market participation only (i.e., WEIM participation), day-ahead market 

and real-time market participation together180 (i.e., WEIM and EDAM 

participation), and full participation with the CAISO when a transmission-owning 
utility becomes a participating transmission owner in the CAISO balancing 

area.181 
 

1. Implementation, Procedures, and 

Fees 
 
 As in the WEIM, a balancing authority seeking to participate in the 

extended day-ahead market must enter into an implementation agreement that 
establishes the implementation date for participation in the day-ahead market, 
requires the CAISO to perform changes to its systems, and specifies the 

implementation fee so the CAISO can recover its costs.182  These 
implementation activities include planning and project management, 
administrative management, full network modeling of resources, system 

integration and functional testing, metering and settlements, and operations 
readiness and training.  The implementation process also includes system 
integration and functional testing, as well as training, market simulation and a 

period of parallel operations.  The proposal also extends the readiness 
framework established for the WEIM with tailored updates and modifications for 
EDAM.  This will allow the CAISO and participants to confirm they are prepared 

                                              
180  See new tariff sections 29.1(a)-(c), 29.11(a), 29.29, 29.31, and 29.34 (integrating 
participation in the day-ahead and real-time markets by establishing the relationship between 
tariff section 29 and tariff section 33).   

181  The Valley Electric Association was the most recent utility outside the CAISO balancing 
area to join the CAISO as a participating transmission owner.  See Cal. Indep. Sys. Operator 
Corp., 137 FERC ¶ 61,194 (2011) (accepting Transition Agreement that sets forth the terms and 
conditions for Valley Electric Association to make the transition from the Nevada Power Company 
balancing area to the CAISO balancing area); Cal. Indep. Sys. Operator Corp., Commission 
Letter Order, Docket No. ER12-2623-000 (Oct. 15, 2012) (accepting amendment to Transition 
Agreement); Cal. Indep. Sys. Operator Corp., Commission Letter Order, Docket No. ER13-586-
000 (Jan. 17, 2013) (accepting second amendment to Transition Agreement); Cal. Indep. Sys. 
Operator Corp., Commission Letter Order, Docket No. ER17-695-000 (Feb. 15, 2017) (accepting 
third amendment to Transition Agreement). 

182  See section V.A.1 of this transmittal letter. 
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for production operations, with the option for extension of the implementation 

date if necessary.183   
 
 The CAISO will recover its costs to facilitate a new balancing authority 

joining EDAM through an implementation fee based on its cost of service.  For 
example, the CAISO will apply its fully burdened rate calculated based on the 
most recently published triennial cost of service study.184  The actual onboarding 

costs per balancing area will vary depending on the size and complexity of the 
effort, and the CAISO will collect a $300,000 deposit from a balancing authority 
seeking to join the extended day-ahead market to cover the actual start-up costs 

incurred.185  The CAISO estimated this deposit amount based on the costs the 
CAISO anticipates incurring for an average sized balancing area interested in 
EDAM participation.  If the deposit exceeds the actual cost incurred, the CAISO 

will refund the excess amount including any interest accrued on the remaining 
deposit.  If the actual cost of performing the onboarding service exceeds the 
deposit, additional deposits in $300,000 increments will be required.  Any invoice 

payment past due will accrue interest, per annum, calculated in accordance with 
5 C.F.R. § 1315.10.186  If the balancing authority joining EDAM fails timely to pay 
any undisputed costs, the CAISO will not be obligated to continue 

implementation activities unless and until all undisputed amounts are paid.  After 
successful implementation, the CAISO will provide a report that details deposit(s) 
received, actual costs incurred, and applicable interest earnings (on deposit 

balance).   
 
 The ongoing administrative costs of EDAM services will consist of the 

CAISO’s existing market services charge and a new system operations charge, 
both volumetric charges.187  The market services charge represents fees for the 
real-time market and the day-ahead market services that the extended day-

ahead market offers, and applies to awarded MWh of energy and MW of 
capacity.188  The systems operations charge represents the fees for real-time 
dispatch services, and it applies to metered flows in MWh of supply and demand.  

Assessing an EDAM systems operations charge in this manner is reasonable 

                                              
183  See generally new tariff section 33.2 (establishing a readiness framework for EDAM with 
requirements appropriate for a participant already in the WEIM); compare with existing tariff 
section 29.2(b) (including readiness procedures for the WEIM).   

184  http://www.caiso.com/InitiativeDocuments/2023-Cost-of-Service-Study-and-2023-GMC-
Update-Jul122023.pdf. 

185  New tariff section 33.11.5. 

186  This interest rate is also used in comparable circumstances in existing tariff section 
29.11(g)(2). 

187  New tariff section 33.11.6 and existing tariff appendix F, schedule 1, revised part A. 

188  As noted above, balancing authorities participating in EDAM must also participate in the 
WEIM.   

http://www.caiso.com/InitiativeDocuments/2023-Cost-of-Service-Study-and-2023-GMC-Update-Jul122023.pdf
http://www.caiso.com/InitiativeDocuments/2023-Cost-of-Service-Study-and-2023-GMC-Update-Jul122023.pdf
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because it represents the CAISO’s efforts to manage the dispatch of energy and 

capacity in day-ahead and real-time.  Once a balancing authority begins 
participating in the extended day-ahead market, it will no longer pay WEIM 
administrative fees, it will only pay EDAM administrative fees, which cover 

services provided by the CAISO for both the day-ahead and real-time markets.  
As participation in EDAM grows, the increase in volumes will contribute to lower 
market services and system operations rates, all other factors held constant.  

Under this approach, all customers receiving market services (including 
customers in the existing CAISO footprint) will benefit from a lower market 
services rate because the market service charge will be calculated using the 

incremental day-ahead MWh volumes from participants.  
 

2. Transitional Protective Measures 
 

 Several WEIM transitional measures guard against potential adverse 
reliability or market outcomes in a particular balancing area or in the broader 

market area.  The CAISO proposes to extend these existing measures to the 
extended day-ahead market for a similar timeframe so the CAISO and 
participants have mechanisms to respond to potentially adverse reliability or 

market outcomes during the initial period these participants are integrating into 
the CAISO’s day-ahead market.   
 

 Prior to implementation, each balancing authority joining EDAM can 
request a change in its implementation date if it determines it cannot proceed on 
that date.189  Over the years, WEIM entities have exercised their right to change 

their implementation date during WEIM implementation due to lack of readiness 
or other factors, such as the timing of requisite approvals.  The CAISO believes 
prospective EDAM entities should have a similar opportunity.190   

 
 The CAISO may, within 60 days following the implementation date, 
temporarily suspend participation of a balancing authority in EDAM for a period 

not to exceed 60 days.191  Although the CAISO as market operator institutes the 
suspension, the CAISO would make the decision for any temporary suspension 
only after consultation and coordination with the participant.  This suspension 

feature has yet to be exercised following a balancing area implementation in the 

                                              
189  New tariff section 33.2.7; compare with existing tariff section 29.2(b)(6)(B). 

190  The CAISO tariff refers to a balancing authority participating in EDAM as an EDAM entity.  
This transmittal letter generally refers to balancing authorities participating in EDAM.   

191  New tariff section 33.1.1; compare with existing tariff section 29.1(d).  This provision has 
never been invoked in the WEIM during its nearly ten years of operation, and would likely only be 
invoked in response to a significant and unexpected market or system operational issue arising at 
the onset of EDAM participation. 
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WEIM but remains a prudent safeguard at the outset of EDAM operation within a 

balancing area. 
 
 The WEIM transitional price discovery mechanism is another important, 

existing feature that will also apply to the extended day-ahead market.  For a 
period of six months following implementation, the CAISO will not apply certain 
transmission constraints and will relax certain transmission and/or power balance 

constraints.192  In these circumstances, the CAISO will determine prices 
consistent with other provisions of its tariff, effectively substituting the last 
economic bid for what would otherwise be a parameter price.  This feature has 

helped balancing areas transition to the WEIM and will similarly help them 
transition to EDAM.   
 

 The CAISO also proposes to extend its day-ahead price correction 
authority from five business days to 10 business days for a three-month period 
following an EDAM implementation date.193  Extending the window for the CAISO 

to assess and implement EDAM price corrections will help facil itate resolution of 
any lingering implementation-related issues.  This protective measure has been a 
valuable tool in the WEIM, and it should apply to EDAM for the same reason. 

 
 Finally, the CAISO will apply an EDAM measure that is available beyond 
initial participation in the WEIM.  Specifically, the CAISO may interrupt balancing 

area participation in the market when operational circumstances have caused or 
are likely to cause abnormal system conditions that require immediate action to 
maintain system reliability or there is a communication failure that prevents 

access to CAISO systems.194  In these instances, although the CAISO makes the 
ultimate decision, the CAISO will coordinate closely with the affected balancing 
authority to assess whether interruption is necessary to ensure reliable operation.  

This measure will also extend to the CAISO balancing area if isolation from the 
rest of the EDAM market area is necessary, while supporting the separate 
running of the day-ahead market within its own balancing area.  This is important 

in limited circumstances to allow interruption of the market and maintain system 
reliability. 
 

                                              
192  New tariff section 33.27.1; compare with existing tariff section 29.27(b).  This transitional 
pricing period may be extended beyond six months, but an extension requires Commission 
approval. 

193  New tariff section 33.35; compare with existing tariff section 29.35. 

194  New tariff section 33.7.4; compare with existing tariff section 29.7(j).  The CAISO has 
exercised this WEIM authority.  For example, the CAISO has temporarily interrupted a balancing 
area’s participation in the WEIM due to transmission outages that electrically separated two 
participating balancing areas. 
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3. Participants in Each Balancing Area 
 

 There will be four identified participant roles in each balancing area 
participating in the extended day-ahead market, versus two in the WEIM.  A 

scheduling coordinator must represent each participant undertaking these 
roles.195   
 

The first role is a balancing authority that enables EDAM participation in its 
balancing area.  The CAISO refers to this participant as an EDAM entity, and it 
will be an extension of the WEIM entity function.196  Accordingly, during the 

implementation process, an existing or new WEIM entity will enter into EDAM 
Entity Implementation Agreement with the CAISO and an addendum to its EIM 
Entity Agreement with the CAISO, which agreements will be effective within the 

balancing area according to their terms.  The second participant role is a 
resource owner or operator, referred to as an EDAM resource, which will enter 
into an addendum to its EIM Participating Resource Agreement with the CAISO.  

The third participant role is an EDAM transmission service provider, which will 
enter into an EDAM Transmission Service Provider Agreement with the 
CAISO.197  The fourth participant role is an EDAM load serving entity, which will 

enter into an EDAM Load Serving Entity Agreement with the CAISO.198 
 

4. Participation in EDAM Versus the 

WEIM 
 
 The CAISO’s day-ahead market optimizes all supply and demand within a 

balancing area, including settlement of the day-ahead market awards, operation 
of the real-time market based on the day-ahead market schedules, and 
settlement of differences between day-ahead market schedules and real-time 

market results.  This structure requires participation in the day-ahead market, 
through either an economic bid or a self-schedule, by all supply and demand 
within a balancing area; otherwise, the day-ahead market would not clear as 

designed.  The extended day-ahead market accounts for these differences 
through additional roles and responsibilities applicable to the associated day-
ahead market functions and integration of these roles and responsibilities with 

the associated real-time market functions.  

                                              
195  New tariff section 33.4; compare with existing tariff section 29.4. 

196  Tariff appendix A, new definition of EDAM Entity. 

197  In many cases, a balancing authority participating in EDAM as an EDAM entity will be the 
only or most significant transmission service provider in a balancing area.  Due to the need to 
coordinate with transmission service providers on certain aspects of EDAM, including 
transmission availability issues, the CAISO has determined it will be beneficial to have a direct 
contractual relationship with all transmission service providers in the EDAM area. 

198  The various types of agreements described above (including scheduling coordinator 
agreements) are discussed in greater detail in section V.A.6 of this transmittal letter. 
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 In the WEIM, resources are divided into:  (1) those eligible to participate 
and registered to submit bids into the real-time market, referred to as EIM 
participating resources, and (2) all other resources within the WEIM balancing 

area, which are registered as non-participating resources and are ineligible to 
submit bids in the real-time market.  The balancing authority submits base 
schedules to represent the expected operation of non-participating resources and 

intertie transactions in the WEIM.  The CAISO issues dispatch instructions only 
to WEIM participating resources and settles the delivered energy and imbalance 
energy directly with the scheduling coordinator for the participating resource.  

The CAISO settles imbalances from the base schedule with the balancing 
authority, not the resource owner or operator.  Base schedules also reflect 
forecasted demand within the balancing area, and the CAISO settles imbalance 

between the base schedule and the metered quantity with the balancing 
authority.  This structure is reasonable for operating a real-time market providing 
imbalance energy service within a participating balancing area within the 

operational hour, but this structure is insufficient for extension of the day-ahead 
market because all supply and demand resources must be available for the 
optimization to clear within each balancing area and establish feasible energy 

and capacity transfers between balancing areas. 
 
 All resources in a balancing area participating in EDAM will be required to 

submit bids or self-schedules into the day-ahead market,199 which will produce an 
end result similar to base scheduling in the WEIM through self-scheduling of 
supply and the exercise of existing transmission rights.  A self-schedule in the 

market indicates the resource does not have an economic offer expressing a 
willingness for the market to optimize and commit it.  Self-scheduled resources 
are price-takers that want their output to flow irrespective of market prices, and 

they typically have existing transmission rights to deliver that generation.  
Because they will be obligated to submit bids or self-schedules, resources that 
are non-participating resources in the WEIM and currently represented by a 

WEIM entity scheduling coordinator must establish a resource-specific 
scheduling coordinator relationship with the CAISO as an EDAM resource.  It will 
be unnecessary for EDAM participants to submit base schedules in the real-time 

market because EDAM participants will have day-ahead market schedules that 
serve the purpose of WEIM base schedules.  
 

                                              
199  As a result of this different market design approach, the tariff terminology for resources in 
EDAM is different from the tariff terminology for resources in the WEIM.  An EDAM Resource 
Facility is the physical resource in an EDAM balancing area that can deliver energy, curtailable 
demand, demand response services, or similar services.  An EDAM Resource is the owner or 
operator of an EDAM Resource Facility.  Tariff appendix A, new definitions of EDAM Resource 
and EDAM Resource Facility.  By comparison, an EIM Resource is the physical resource, and an 
EIM Participating Resource is the owner or operator of an EIM Resource.  Tariff appendix A, 
existing definitions of EIM Resource and EIM Participating Resource. 
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 The CAISO day-ahead market clears supply and demand bids, which 

requires load serving entities within a balancing area in EDAM to self-schedule or 
economically bid their demand.  As the starting point, the CAISO would look to 
the scheduling coordinator for demand within the balancing area to bid and self-

schedule.  Having a single scheduling coordinator for all load serving entities in a 
balancing area participating in EDAM supports the coordination required for 
forecasting and the reliable and efficient submission of demand bids into the day-

ahead market.  The CAISO can also enable individual load serving entities within 
a balancing area to represent their demand in the market separately from the rest 
of the demand in the balancing area.  The individual load serving entity would 

need to work with the balancing authority and the CAISO through the 
implementation process to model its demand separately.  Separating individual 
load serving entities within a balancing area will require separate metering that 

satisfies the standards of the balancing authority and the CAISO tariff.  
Additionally, the load serving entities would need a scheduling coordinator to 
represent their demand in the market and submit additional information, including 

meter data, to support settlement, and enter into an EDAM Load Serving Entity 
Agreement.200 
 

5. Stakeholder Positions on the EDAM 
Participation Framework 

 

 Stakeholders broadly supported a voluntary participation model for EDAM, 
similar to the WEIM, which does not bind participants to lengthy participation 
timeframes and provides for ease of exit if necessary.  Stakeholders also sought 

and broadly supported application of WEIM transitional protective measures to 
the extended day-ahead market that allow entities and the CAISO to manage 
participation risk to the extent there are unexpected operational, reliability, or 

financial impacts from participation.  Stakeholders largely supported the role and 
function of the day-ahead market and incorporation of the proposed 
enhancements to EDAM. 

 
 Some stakeholders sought the ability to use base schedules for resources 
in EDAM, similar to the WEIM.  The CAISO explained, however, that to provide 

the benefits of the day-ahead market to customers in EDAM, unlike the WEIM, all 
resources in a balancing area must be represented in the market and submit bids 
(economic bids or self-schedules).  Such resources will receive a day-ahead 

schedule that serves the same purpose as a base schedule, thus removing the 
option to submit base schedules.  Base schedules are reasonable for operating a 

                                              
200  As discussed in section V.C.1 of this transmittal letter, balancing authorities participating 
in EDAM may elect at the onset of their participation whether to implement virtual bidding in their 
balancing areas in the day-ahead market.  In balancing areas that implement convergence 
bidding, load-serving entities will also be able to engage in convergence bidding to promote 
convergence between day-ahead and real-time prices. 
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real-time market providing imbalance energy service within a participating 

balancing area, but this structure is not sufficient for extension of the day-ahead 
market because all supply and demand resources must be available for the 
optimization to clear within each balancing area and establish feasible energy 

and capacity transfers between balancing areas. 
 

Other stakeholders sought assurance resources can participate in the 

extended day-ahead market without modification of underlying supply contracts.  
The CAISO clarified that, assuming the entity holding the supply contract and the 
entity serving its load with the resource have the same scheduling coordinator, 

the CAISO settlement with the single scheduling coordinator for any energy 
payments can be managed and redistributed in accordance with the terms of its 
contract to ensure the contract price is covered.  The scheduling coordinator can 

then manage redistribution of those payments in accordance with the terms of its 
contract to ensure the contract price is covered.  This treatment would support 
EDAM settlements for resources subject to regulatory must-take requirements or 

with special contractual provisions regulated by state commissions without the 
need for fundamental contractual changes.201  

                                              
201  Some contracting parties may wish to enter into supporting arrangements to settle 
differences between the market price and the contract price, which are relatively common and will 
not alter fundamental supply arrangements.  The CAISO will continue to support inter-scheduling 
coordinator trades within its balancing area but will not extend this feature to EDAM, which is 
consistent with the WEIM.  
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6. EDAM Agreements 

 
a. Overview of EDAM Pro Forma 

Agreements and Addenda 

 
 The CAISO is including in Appendix B of the CAISO tariff various pro 
forma agreements, and addenda to existing pro forma agreements, that will 

enable participation in the day-ahead market by an EDAM entity, EDAM entity 
scheduling coordinator, EDAM resource, EDAM resource scheduling coordinator, 
EDAM transmission service provider, and EDAM load serving entity as follows. 

 
b. EDAM Entity Implementation 

Agreement 

 
 A balancing authority that currently participates in the WEIM and seeks to 
participate in EDAM, or that seeks to begin participating in the WEIM and EDAM 
concurrently, must first execute a pro forma EDAM Entity Implementation 

Agreement with the CAISO.  This agreement requires the prospective EDAM 
entity to compensate the CAISO for the start-up costs necessary to incorporate 

the EDAM entity into the day-ahead market.  The agreement also establishes the 
implementation date for participation in the day-ahead market and requires the 
prospective EDAM entity to sign a pro forma addendum to its existing EIM Entity 

Agreement no later than 90 days prior to its implementation date. 
 
 Under the agreement, the CAISO will perform changes to its systems, in 

accordance with the CAISO tariff, to allow the prospective EDAM entity to 
participate in the day-ahead market.  In addition to the implementation activities 
and fee discussed in section V.A.1 of this transmittal letter, the prospective 

EDAM entity must satisfy the CAISO tariff requirements applicable to an EDAM 
entity prior to its implementation date.  Specifically, the prospective EDAM entity 
must:  (1) demonstrate that it satisfies all qualifications for participation as an 

EDAM entity, (2) show that it is authorized to make transmission available in its 
balancing area consistent with the CAISO tariff and the applicable transmission 
service tariffs, contracts, rules, procedures, or other arrangements, (3) enter into 

an EDAM addendum to its EIM Entity Agreement with the CAISO governing its 
participation in the day-ahead market, and (4) secure representation by an 
EDAM entity scheduling coordinator. 

 
 The CAISO may terminate the EDAM Entity Implementation Agreement:  
(1) under new tariff section 33.1; or (2) if the prospective EDAM entity materially 

defaults under the agreement or new tariff section 33 and does not cure the 
default within 30 days.  The prospective EDAM entity may terminate the 
agreement, without penalty, by giving at least 30 days written notice to the 

CAISO.  In the event of termination, the CAISO will make every effort to halt work 
and related costs on the implementation as soon as practical and refund any 
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payments provided by the prospective EDAM entity in excess of costs already 

incurred by the CAISO. 
 

The agreement also discusses how the CAISO will settle deposits, 

including any refunds owed.  In addition, the EDAM Entity Implementation 
Agreement provides the prospective EDAM entity the right to audit the CAISO’s 
records to verify costs incurred by the CAISO.  The remaining terms are identical 
to or consistent with those contained in other similar pro forma agreements. 

 
c. EDAM Addendum to EIM Entity 

Agreement 
 
 Any balancing authority that seeks to participate in EDAM must enter into 
a pro forma EDAM Addendum to its EIM Entity Agreement with the CAISO.  The 

prospective EDAM entity must execute the addendum no later than 90 days 
before its designated implementation date.  

 
 This addendum incorporates new tariff section 33 into the underlying EIM 
Entity Agreement, thereby allowing an EIM entity also to participate as an EDAM 

entity in the day-ahead market.  The addendum obligates the CAISO to provide 
open access to the day-ahead market under the terms of the CAISO tariff.  In 
turn, the EDAM entity will have provisions in its tariff to enable operation of the 

day-ahead market in accordance with the CAISO tariff.  The balancing authority 
also must ensure it is represented by an EDAM entity scheduling coordinator, 
which may be the EDAM entity, itself, or another entity certified by the CAISO to 

perform the requisite function.  Under the addendum, the EDAM entity must 
provide information to the CAISO regarding the network topology of its facilities 
within its balancing area, non-participating resources, and loads in accordance 

with the CAISO tariff.  The EDAM entity also will make available for use in the 
day-ahead market transmission capacity on its system that is not otherwise 
encumbered, reserved, scheduled, or being used by its transmission customers 

or others.  Finally, the EDAM entity will provide the CAISO with real-time 
information regarding the availability of transmission capacity for use in the day-
ahead market. 

 
 Once the addendum becomes effective, it will remain in effect until 
terminated with 180 days’ notice pursuant to the same process set forth in the 

underlying EIM Entity Agreement.  If the balancing authority terminates its 
participation in EDAM, it may continue to participate in the WEIM under the terms 
of the underlying EIM Entity Agreement.  
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d. EDAM Addendum to EIM Entity 

Scheduling Coordinator 
Agreement  

 

 Any EIM entity scheduling coordinator that wishes to act as an EDAM 
entity scheduling coordinator must execute a pro forma Addendum to the EIM 

Entity Scheduling Coordinator Agreement. 

 
 The addendum, which incorporates new tariff section 33, requires the 
EDAM entity scheduling coordinator to perform all associated obligations under 

tariff section 33, including obligations related to scheduling, settlement, system 
security policy and procedures, billing and payments, confidentiality, compliance 
with standards of conduct requirements, and dispute resolution.202  The EDAM 

entity scheduling coordinator also will have primary responsibility to the CAISO 
for the payment obligations under tariff section 33.  In addition, it will ensure that 
each EDAM entity that it represents executes an EDAM Addendum to the EIM 

Entity Agreement. 
 
 Once effective, the addendum to the EIM entity scheduling coordinator 

agreement will remain in effect until terminated under the same process set forth 
in the underlying agreement.  If the EDAM entity scheduling coordinator 
terminates its participation in EDAM, it may continue to participate in the WEIM 

as an EIM entity scheduling coordinator under the terms of the underlying EIM 
Entity Scheduling Coordinator Agreement. 
 

 An EDAM entity scheduling coordinator must have the same scope for its 
EDAM participation as it has for its corresponding relationship with the EIM entity 
it represents in the WEIM, i.e., the scope of participation in the day-ahead market 

must correlate directly with the scope of participation in the real-time market to 
ensure alignment of scheduling coordinator’s responsibilities in the CAISO 
markets.   

 
e. EDAM Addendum to EIM 

Participating Resource 

Agreement 
 
 The owner or operator of each resource in an EDAM balancing area must 
participate in the day-ahead market as an EDAM resource and execute a pro 
forma Addendum to the EIM Participating Resource Agreement.  The addendum, 

which incorporates new tariff section 33, requires the EDAM resource to perform 

                                              
202  Consistent with new tariff section 33.4.3, a governmental entity that is an EDAM entity 
scheduling coordinator may also be an EDAM resource scheduling coordinator or a scheduling 
coordinator for one or more EDAM load serving entities if it agrees to comply with standards of 
conduct equivalent to those set forth in 18 C.F.R. § 358. 
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all associated obligations under tariff section 33.  Owners and operators of 

resources in a balancing area participating in EDAM that are not currently EIM 
participating resources are required to enter into both a new EIM Participating 
Resource Agreement and an EDAM addendum to that agreement.  Each EDAM 

resource also must be represented by an EDAM resource scheduling 
coordinator.   
 

 The EDAM resource also must register its resource with the CAISO as an 
EDAM resource facility.  Accordingly, the addendum requires listing in Schedule 
1 of the underlying EIM Participating Resource Agreement all EDAM resource 

facilities not already included in Schedule 1 as an EIM participating resource, 
including the operating characteristics of the EDAM resource facilities.  The 
EDAM Resource must notify the CAISO of any changes to these characteristics 

under the requirements in the underlying EIM Participating Resource Agreement. 
 

Once the addendum becomes effective, it will remain in effect until 

terminated under the same process set forth in the underlying EIM Participating 
Resource Agreement.  If the EDAM resource terminates its participation in 
EDAM, it may continue to participate as an EIM participating resource under the 

terms of the underlying EIM Participating Resource Agreement. 
 

f. EDAM Addendum to EIM 

Participating Resource 
Scheduling Coordinator 
Agreement 

 
 Any EIM participating resource scheduling coordinator that wishes to act 
as an EDAM resource scheduling coordinator must execute a pro forma 

Addendum to the EIM Participating Resource Scheduling Coordinator 
Agreement.  A new entity that wishes to act as an EDAM resource scheduling 
coordinator must execute both the EIM Participating Resource Scheduling 

Coordinator Agreement and the addendum.   
 
 The addendum, which incorporates new tariff section 33, requires the 

EDAM resource scheduling coordinator to perform all associated obligations 
under tariff section 33, including obligations related to scheduling, settlement, 
system security policy and procedures, billing and payments, confidentiality, 

compliance with standards of conduct requirements, and dispute resolution.  The 
EDAM resource scheduling coordinator also will have primary responsibility to 
the CAISO for the payment obligations under tariff section 33.  In addition, it will 

ensure that each EDAM resource for which it submits bids enters into an 
Addendum to the EIM Participating Resource Agreement and an EIM 
Participating Resource Agreement where one is not already in effect. 
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 Once effective, the addendum will remain in effect until terminated 

pursuant to the same process set forth in the underlying EIM Participating 
Resource Scheduling Coordinator Agreement.  If the EDAM resource scheduling 
coordinator terminates its participation in EDAM, it may continue to act as a 

scheduling coordinator in the WEIM as an EIM participating resource scheduling 
coordinator under the terms of the underlying EIM Participating Resource 
Scheduling Coordinator Agreement.  An EDAM resource scheduling coordinator 

must also have the same scope for its EDAM participation as it has for its 
corresponding relationship with the EIM participating resources it represents in 
the WEIM. 

 
g. EDAM Transmission Service 

Provider Agreement 

 
 An EDAM transmission service provider is a transmission service provider 
that owns transmission or has rights to provide transmission service on an EDAM 

intertie or within an EDAM balancing area that makes transmission service 
available for use in the day-ahead market through an EDAM entity.203  This is a 
new role for EDAM to clarify the roles associated with transmission available in 

the day-ahead market.  An entity may not qualify as an EDAM transmission 
service provider solely by being a network integration transmission service 
customer of another entity.  All transmission service providers within a balancing 
authority participating in EDAM must execute the pro forma EDAM Transmission 

Service Provider Agreement. 
 

The agreement, which incorporates new tariff section 33, requires the 
EDAM transmission service provider to perform all associated obligations under 
tariff section 33, including having provisions in its tariff to enable operation of the 

day-ahead market and ensuring scheduling coordinators represent its 
transmission customers that submit schedules in the day-ahead market.  The 
EDAM transmission service provider must use the EDAM entity scheduling 

coordinator for its balancing area as its sole scheduling coordinator.  This 
ensures a single EDAM point of contact for balancing authority and transmission 
owner communications regarding operation of the transmission facilities in the 

balancing area.  The EDAM transmission service provider must provide 
information about transmission capacity available to the day-ahead market to its 
EDAM entity scheduling coordinator and the CAISO. 

 
 The CAISO may terminate the agreement if (1) the EDAM transmission 
service provider materially defaults under the agreement or tariff section 33 and 

does not cure the default within 30 days, or (2) the EDAM entity for the balancing 
area where the EDAM transmission service provider is located terminates 
participation in EDAM.  If the EDAM transmission service provider will no longer 

                                              
203  Tariff appendix A, new definition of EDAM Transmission Service Provider.  
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make transmission service available in the day-ahead market, it may terminate 

the agreement on 180 days’ notice, provided the termination must be concurrent 
with the termination of participation in the day-ahead market by the EDAM entity 
for the balancing area where the EDAM transmission service provider operates.  

The remaining terms in the agreement are identical to or consistent with those 
contained in other similar pro forma agreements. 

 

h. EDAM Load Serving Entity 
Agreement 

 

 The EDAM load serving entity is responsible for demand within an EDAM 
balancing area, and the EDAM entity must authorize it to represent its load in the 
day-ahead and real-time markets.204  This is a new role for EDAM to clarify the 

roles associated with representation of demand in the day-ahead market.  A load 
serving entity that wishes to act as an EDAM load serving entity must execute 
the pro forma EDAM Load Serving Entity Agreement. 

 
 The agreement requires the EDAM load serving entity to provide 
information regarding its load, including the submission of bids and settlement of 

demand, to the CAISO for day-ahead market purposes in accordance with the 
CAISO tariff.  The EDAM load serving entity also is required to be represented by 
an EDAM load serving entity scheduling coordinator, which may be the EDAM 

load serving entity or another entity certified by the CAISO to be an EDAM load 
serving entity scheduling coordinator.205 
 

The CAISO may terminate the agreement if (1) the EDAM transmission 
service provider materially defaults under the agreement or new tariff section 33 
and does not cure the default within 30 days, or (2) the EDAM entity for the 

balancing area in which the EDAM load serving entity is located terminates 
participation in EDAM.  If the EDAM load serving entity no longer wishes to 
participate in EDAM, it may terminate the agreement by giving at least 90 days 

written notice to the CAISO.  The remaining terms in the agreement are identical 
to or consistent with those contained in other similar pro forma agreements. 

 

7. Metering and Telemetry 
 

                                              
204  It may be that an EDAM entity represents most or a load in a balancing area, in which 
case the EDAM entity would execute the EDAM Load Serving Entity Agreement in addition to the 
other agreements the EDAM entity must execute, as described above. 

205  The CAISO has not proposed a new agreement for an EDAM load serving entity 
scheduling coordinator, which may use the services of any scheduling coordinator, including the 
EDAM entity scheduling coordinator. 
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 The CAISO’s metering provisions are set forth in existing tariff section 10.  

This section will apply in the EDAM area, meaning that scheduling coordinators 
in new EDAM balancing areas must ensure compliance with the CAISO’s 
metering provisions.206  All EDAM resources – including generating units, storage 

resources, distributed energy resource providers, demand response providers, 
and interties – must be CAISO metered entities or scheduling coordinator 
metered entities and comply with existing tariff section 10.207  This broad 

application of existing rules ensures fairness and accurate metering across a 
new market footprint.   
 

 To ensure compliance across new tie points, the CAISO proposes to 
require each balancing authority participating in EDAM to ensure the separate 
metering of any load aggregation point in its balancing area not represented by 

the EDAM entity scheduling coordinator so that associated demand can be 
settled.208   
 

 The CAISO also proposes to accommodate any legacy generating units in 
the EDAM footprint that have not updated to modern metering systems.  In the 
CAISO, this has not been an issue because local regulators’ metering 

requirements have kept pace with the CAISO’s metering requirements.  
However, other states may have units where the costs to update the metering of 
legacy units would outweigh the benefits, principally with units soon to retire.  As 

such, the CAISO proposes to provide a narrow exception to its metering 
granularity requirement:  scheduling coordinators for EDAM resources that 
cannot meter the EDAM resource facility’s energy every 15 minutes or faster may 

not submit economic bids or provide ancillary services, and they must submit 
self-schedules in the day-ahead and real-time markets.209  This will allow legacy 
units to participate in the day-ahead market without requiring expensive 

upgrades, and it will protect against inaccurate price signals and settlement data.  

                                              
206  New tariff section 33.10. 

207  New tariff sections 33.10 and 33.10.3.  See also transmittal letter for tariff amendment to 
implement metering rules enhancements initiative, Docket No. ER17-949-000, at 1-6 (Feb. 8, 
2017) (discussing the CAISO’s metering rules comprehensively).  This tariff amendment was 
accepted by a letter order issued on March 31, 2017.  For CAISO metered entities, the CAISO 
directly polls the meters and performs the validation, estimation, and editing procedures to 
produce settlement qualify meter data.  For scheduling coordinator metered entities, the 
scheduling coordinator polls the meters, performs the validation, estimation, and editing 
procedures, and submits the resulting settlement qualify meter data to the CAISO.  Resources 
elect to be one or the other based on myriad factors, including the complexity of their metering 
configuration, local regulatory authority requirements, and power purchase agreement 
requirements. 

208  New tariff section 33.10.1. 

209  New tariff section 33.10.2. 
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Based on the CAISO’s discussions with EDAM transmission service providers 

and resource owners, the CAISO expects very few resources will need to use 
this provision, and even those few will likely only need to use the provision for a 
few years before retirement or retrofitting. 

 
 As with metering, the CAISO proposes to apply the same telemetry 
requirements in the CAISO and the WEIM to EDAM.210  This means EDAM 

resources must satisfy communications, telemetry, and control requirements in a 
manner that ensures that the CAISO and EDAM entities are able to monitor the 
operations of the EDAM resource as necessary to maintain reliability.211  Just as 

in the CAISO, an EDAM resource facility will be exempt from telemetry 
requirements if it has a rated capacity of less than 10 MW, unless it seeks to 
provide ancillary services.212  EDAM resource facilities must comply with any 

EDAM entity or local regulatory authority requirements in addition to the EDAM 
telemetry provisions in the CAISO tariff.213 
 

B. Pre-Market Activities 
 

1. Ensuring Sufficient Transmission Is 

Available for the Day-Ahead Market 
 

There must be sufficient available transmission capability to support 

optimized unit commitment in the day-ahead market and transfers between 
balancing areas for the extended day-ahead market to deliver the expected 
benefits to a diverse group of participants over a broad area.  The CAISO 

proposal achieves this goal by balancing two key objectives regarding 
transmission availability.  First, the design seeks to maximize the transmission 
capability available to the day-ahead market and thus improve efficiency and 

outcomes for all participants.  Second, the design respects the rights of 
transmission customers and facilitates their participation in the market.  The 
extended day-ahead market does not include financial transmission rights and 

thus not require or permit transmission service providers or their customers to 

                                              
210  New tariff section 33.10.4.  This provision mirrors the CAISO’s own telemetry provision in 
existing tariff section 7.6.1, but with minor edits for clarity.  For example, tariff section 7.6.1 refers 
to a “direct communication link,” but modern Inter-control Center Communications Protocols 
enable data exchange over wide area networks between control centers, so tariff section 33.10.4 
instead refers more generally to “control requirements.” 

211  New tariff section 33.10.4. 

212  Id. 

213  Id. 



The Honorable Kimberly D. Bose 
August 22, 2023  

Page 121 
 
convert any transmission rights under existing tariffs to tradable or financial 

rights.214 
 

The changes proposed to the CAISO tariff will establish an EDAM market 

transmission availability framework that:  (1) prescribes the use of transmission 
across the broader EDAM area in the day-ahead market to improve outcomes for 
customers, and (2) harmonizes an ISO/RTO day-ahead market structure with 

transmission customer rights utilized to serve load and engage in the bilateral 
market under a pro forma OATT structure.  

 

The transmission availability framework will require each transmission 
service provider in an EDAM balancing area to amend its tariff to account for the 
market availability of transmission on its system consistent with the EDAM 

provisions of the CAISO tariff, thus enabling operation of the day-ahead market 
within a balancing area that joins EDAM.215  Transmission service providers in 
EDAM balancing areas will continue to maintain and administer their approved 

OATTs, as the CAISO will due under its tariff within the CAISO balancing area.  
At the same time, the CAISO and other transmission service providers will 
continue to sell transmission on their systems and will consider the specific 

matters their individual tariffs will need to address for their balancing area.216  
Although amendments to individual transmission service provider tariffs are 
beyond the scope of the instant filing, the CAISO expects the Commission will 
consider such amendments as targeted variations from the pro forma OATTs of 

such transmission service providers to be evaluated under the “consistent with or 

                                              
214  As such, the EDAM proposal is consistent with section 218 of the FPA, 16 U.S.C. 
§ 824r(b) (stating that “nothing in [the FPA] confers on the Commission the authority to require an 
electric utility or person to convert to tradable or financial rights (1) firm transmission rights” 
pursuant to contract or by reason of ownership of transmission facilities as of the date the Energy 
Policy Act of 2005 was enacted, or “(2) firm transmission rights obtained by exercising contract or 
tariff rights associated with” such firm transmission rights).  

215   See new tariff section 33.4.2 (clarifying that each transmission service provider 
individually remains responsible for providing transmission service to its customers); see also 
existing tariff section 29.4(b)(3)(B).  Transmission service outside the EDAM area will continue in 
the WEIM and in other balancing areas as it does today.  

216  https://stakeholdercenter.caiso.com/StakeholderInitiatives/Extended-day-ahead-market-
ISO-balancing-authority-area-participation-rules.  

https://stakeholdercenter.caiso.com/StakeholderInitiatives/Extended-day-ahead-market-ISO-balancing-authority-area-participation-rules
https://stakeholdercenter.caiso.com/StakeholderInitiatives/Extended-day-ahead-market-ISO-balancing-authority-area-participation-rules
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superior to” standard,217 just as the Commission did when it accepted tariff 

amendments of transmission service providers participating in the WEIM.218 
 

The WEIM utilizes available transmission capability in the real-time market 

to support optimization of economic offers, meet imbalance energy needs and 
facilitate energy transfers between balancing areas.219  The extended day-ahead 
market will similarly maximize available transmission capability in the day-ahead 

market to support optimization of demand and supply220 and facilitate transfers of 
energy and capacity between balancing areas.221  However, some additional 
complexity arises in the context of EDAM compared to the WEIM because under 

EDAM, all generation will be committed or dispatched by the market (in the day-
ahead and real-time timeframes, respectively).  Moreover, the transmission 

                                              
217  In both Order Nos. 888 and 890, the Commission found that transmission service 
providers may submit FPA section 205 filings proposing rates, terms and conditions in their tariffs 
that are “consistent with or superior to” the pro forma OATT.  Promoting Wholesale Competition 
Through Open Access Non-Discriminatory Transmission Servs. by Pub. Utils.; Recovery of 
Stranded Costs by Pub. Utils. & Transmitting Utils., Order No. 888, FERC Stats. & Regs. ¶ 
31,036, at 31,770 (1996) (cross-referenced at 75 FERC ¶ 61,080) (Order No. 888); Preventing 
Undue Discrimination & Preference in Transmission Serv., Order No. 890, 118 FERC ¶ 61,119, at 
P 135 (2007) (Order No. 890).  The Commission’s application of this standard can take into 
account the unique tariff structure or market design of an ISO or RTO.  See, e.g., N.Y. Indep. 
Sys. Operator Corp., Inc., 123 FERC ¶ 61,134, at P 13 (2008) (“[W]e recognize that NYISO’s 
[New York Independent System Operator, Inc.] proposed deviations from the pro forma OATT 
reflect the actual market design used by NYISO, and find these deviations to be consistent with or 
superior to the pro forma OATT, except as otherwise addressed below.”). 

218  See, e.g., Nev. Power Co., 151 FERC ¶ 61,131, at P 85 (2015) (“Except as discussed 
below, we find that NV Energy has met its burden of proof to demonstrate that the proposed 
OATT revisions are just and reasonable and not unduly discriminatory or preferential pursuant to 
section 205 of the FPA, and that the proposed revisions to NV Energy’s OATT are consistent with 
or superior to the Commission’s pro forma OATT.  Moreover, we find that NV Energy has 
adequately demonstrated that participation in the EIM can be expected to provide NV Energy’s 
customers with economic benefits, in the form of interregional dispatch savings, reduced flexibility 
reserve, and reduced renewable energy curtailment, as well as reliability benefits through 
improved situational awareness, responsiveness, and ability to optimize transmission capacities 
previously left unused.”).  The Commission affirmed this finding on rehearing.  Nev. Power Co., 
153 FERC ¶ 61,306, at P 30 (2015). 

219  See existing tariff section 29.17 (providing for the transmission made available to the 
WEIM); see also existing tariff appendix B.17, pro forma EIM Entity Agreement, section 2.5 
(providing for the transmission made available to the WEIM). 

220   Supply in EDAM will include energy, imbalance reserves, and reliability capacity, but not 
ancillary services.  Ancillary services will be self-provided by transmission service providers 
participating in EDAM and not optimized by EDAM, although the ancillary services will count as 
supply in the resource sufficiency evaluation. 

221   See new tariff sections 33.16 – 33.18 (providing for the transmission made available to 
the WEIM), see also tariff appendix B.27, new pro forma Addendum to EIM Entity Agreement 
(incorporating new tariff section 33). 
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capability supporting schedules resulting from the day-ahead market must 

remain available through the real-time market, whereas transmission that 
supports the real-time market represents whatever is available in real-time after 
customers have exercised transmission service rights under the Commission’s 
pro forma OATT. 

 
The day-ahead market schedules resulting from EDAM are the basis for 

the operation of the real-time market, and market participants need a substantial 
degree of assurance they can rely upon the results, particularly given that energy 
and capacity transfers between balancing areas will be part of resource 

sufficiency evaluation and ultimately support reliability.  Having the transmission 
capability backing day-ahead market awards available through the real-time is 
essential for the integrity of the day-ahead market results and providing 

confidence in the transfers between balancing areas.  A high degree of 
confidence in transfers between balancing areas is critical as each balancing 
authority maintains its reliability and transmission-related functions in EDAM.  

Having invested in EDAM, the participating balancing authority will be relying on 
the market to determine reliable, economic, and feasible schedules to serve load 
on its system.  Establishing this level of confidence is the primary reason the 

market will afford a transfer between balancing areas equal priority with demand 
in the balancing area and defer to the balancing authority to determine what 
operator action will fulfill its balancing authority obligations under its tariff to 

address any underlying infeasibility.222  As discussed below, the CAISO will work 
with EDAM transmission service providers to accommodate balanced intra-day 
schedule changes associated with the exercise of specific firm OATT 

transmission rights in real-time.223 
 

The CAISO carefully conceived this balanced transmission availability 

framework with the input of stakeholders throughout the Western 
Interconnection, recognizing that transmission service providers participating in 
EDAM would need targeted variations from the terms and conditions of the pro 

forma OATT as permitted under Commission policy.  All stakeholders involved in 

developing the widely supported transmission availability framework understand 

                                              
222  See generally new tariff section 33.7.5 (establishing the equal priority and providing each 
balancing area the discretion to determine appropriate operator action to resolve a market 
infeasibility); see also section V.B.1.f of this transmittal letter (discussing stakeholder positions on 
this provision). 

223  Firm rights under OATT service may vary but are normally in the form of Network 
Integrated Transmission Service, Firm Point-to-Point, or Conditional Firm rights.  The permissible 
uses for the higher priority will be as prescribed by the transmission service provider and 
consistent with their OATT provisions.  In this transmittal letter the reference to specific firm OATT 
transmission rights is intended to capture the transmission service providers’ firm rights offerings 
under their tariffs.   
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that some discrete enhancements to the terms and conditions of transmission 

service are a prerequisite to enable a day-ahead market across a multi-balancing 
area market, and the CAISO presents the EDAM transmission availability 
framework as an approach that will lead to changes consistent with or superior to 
the pro forma OATT.224 

 
For these reasons, the CAISO respectfully requests that the Commission 

accept the proposed CAISO tariff provisions implementing the EDAM 

transmission availability framework. 

a. Transmission System 
Information  

 

The first step to account for available transmission capability is 
administrative and requires all balancing authorities participating in the extended 
day-ahead market to provide the CAISO with all of the necessary information 

from the transmission service providers in its balancing area.  This necessary 
information includes updates to the network model, outages, and day-ahead 
scheduling limits that allow the CAISO to utilize flow-based congestion 

management respecting intra-balancing area physical transmission constraints, 
balancing area-specific power balance constraints, and intertie constraints 
between balancing areas (both physical limits and scheduling limits).225  The 

CAISO will integrate this information into the associated systems.   
 

As noted above, EDAM is structured to provide day-ahead market 

opportunities and benefits to balancing areas outside the CAISO balancing area.  
Unlike circumstances where a transmission owner is joining an ISO or RTO by 
transferring operational control of its transmission to the ISO/RTO, the balancing 

authorities participating in EDAM remain responsible for the reliability of the 
transmission system in their area.  Accordingly, the CAISO will look to the 
balancing authority participating in EDAM, in coordination with its transmission 

service providers, to provide system information required to support market 
operations and ensure the CAISO has the latest most accurate current state of 
the system, look-ahead scheduling, and forecasting information from different 

sources so the day-ahead market operates effectively within a multi-balancing 
area environment. 
 

                                              
224  The Commission has recognized that its open access requirements are not intended to 
prevent customers from realizing the benefits of ISO or RTO markets under terms and conditions 
that differ from the pro forma OATT.  For example, In Order No. 890, the Commission held that 
“the purpose of this rulemaking is not to redesign approved, fully-functioning RTO or ISO 
markets.”  Order No. 890 at P 143; see also id. at PP 157-58. 

225  See generally new tariff section 33.4 (establishing the roles and responsibilities of EDAM 
market participants at a high level). 
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The CAISO will receive all updates of transmission system and other 

pertinent operational information directly from the entities responsible for 
reliability of their transmission systems and the associated transmission services 
within the participating balancing area, and the CAISO will incorporate that 

information directly into the optimization to produce a quality solution.  This 
enables EDAM, like the WEIM, to function in a multi-balancing area environment 
in a compatible and complementary manner with the transmission services, while 

respecting the transmission rights of third parties and scheduled transactions in 
the market. 

 

The day-ahead market relies upon the flow-based capability of the 
transmission system within a balancing area participating in EDAM to support 
optimized unit commitment, including the internal flows supporting the transfers 

between participating balancing areas.  Availability of internal flow capability in 
EDAM aligns with the availability of internal transmission in the WEIM and will 
ensure that the day-ahead market model relies upon the same transmission 

capability available in the real-time market.226  This internal flow-based capability 
is broken down by three categories of available transmission – legacy contract 
rights, transmission ownership rights, and OATT service rights227 – as well as the 

distinction of whether the transmission capability supports a transfer between 
balancing areas in the EDAM footprint or imports, exports, or wheels through a 
balancing area in the EDAM footprint.228 

 
b. Legacy Contracts and Third-

Party Ownership Rights 

 

                                              
226   See Tri-State Transmission & Generation Ass’n, 174 FERC ¶ 61,250, at P 3 (2021) 
(“Each EIM Entity must ensure that transmission service providers in its BAA [balancing authority 
area] make unused transmission capacity available for use in the CAISO real-time market.”) 
(citing existing tariff section 29.17(c)).  

227   See tariff appendix A, new definitions of EDAM Legacy Contract and EDAM 
Transmission Ownership Right (defining an EDAM Legacy Contract as a transmission service 
contract entered into prior to the effective date of the EDAM transmission service provider’s tari ff 
or otherwise not governed by the terms of the applicable tariff, and defining an EDAM 
Transmission Ownership Right as a third-party right on transmission facilities within an EDAM 
balancing area that is not subject to the applicable tariff). 

228   The CAISO refers to interfaces between balancing areas in the EDAM area as “internal 
interties”, and it refers to interfaces with non-EDAM balancing areas, including balancing areas in 
the WEIM, as “external interties.”  This distinction matters because transmission capability 
between balancing areas in EDAM supports the transfer of energy and capacity in the day-ahead 
market and this requires unique modeling capabilities and specific provision on the availability 
and resulting revenue.  See tariff appendix A, new definitions of EDAM Internal Intertie and 
EDAM External Intertie. 
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The CAISO honors existing contracts in existence on the CAISO 

operations date and transmission ownership rights in the CAISO balancing area 
through a series of requirements and procedures designed to maintain the 
existing and underlying rights within the CAISO markets, including the day-ahead 

market construct.229  Similarly, the CAISO will honor legacy transmission 
contracts, i.e., non-OATT transmission service agreements entered into with an 

EDAM transmission service provider prior to the effective date of the applicable 

OATT or otherwise not governed by the terms of that tariff, and will also honor 
transmission ownership rights by third parties on transmission facilities within an 
EDAM balancing area not subject to the applicable OATT according to these 

existing mechanisms by cross-referencing the requirements and procedures in 
the EDAM provisions of the CAISO tariff.230  These procedures require the 
balancing authority and transmission service provider to register the underlying 

rights with the CAISO so the CAISO can establish an associated contract 
reference number in its systems.  The assigned contract reference number will 
afford scheduled use of the rights treatment in the day-ahead and real-time 

markets consistent with the rights, which may include both a scheduling priority 
and a financial right. 
 

The CAISO will provide a balanced legacy contract or ownership right self-
schedule associated with a contract reference number a priority higher than other 
self-schedules in the market, and will allow changes to the associated self-

schedule through real-time while maintaining the higher scheduling priority 
throughout this timeframe.  In addition, the CAISO will afford the balanced portion 
of a legacy contract or ownership right schedule associated with a contract 

reference number financial protection from congestion charges and losses, 
sometimes called the “perfect hedge,” to the extent the underlying contract rights 
support such financial protections.  Alternatively, holders of legacy contracts and 

ownership rights will be eligible voluntarily to make their transmission capacity 
available at interties between balancing areas in exchange for the accrued 
transfer revenue as discussed below in section V.B.1.d of this transmittal letter.  

This transfer revenue opportunity will extend to existing contracts and ownership 
rights in the CAISO balancing area, thereby establishing comparable and 
equitable treatment of all non-tariff based transmission rights in the broader 

EDAM footprint.   

                                              
229   See existing tariff section 16 (establishing the requirements and procedures that honor 
existing contracts), and existing tariff section 17 (establishing the requirements and procedures 
that honor ownership rights); see also Cal. Indep. Sys. Operator Corp., 116 FERC ¶ 61,274, at 
PP 901-1003 (2006), order on clarification & reh’g, 119 FERC ¶ 61,076, at PP 442-85 (2007) 
(accepting tariff sections 16 and 17).   

230   See new tariff section 33.16 (establishing the requirements and procedures that honor 
legacy contracts), and new tariff section 33.17 (establishing the requirements and procedures that 
honor ownership rights). 
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c. Exercising OATT Rights in the 
Market 

 

The CAISO proposes several provisions to allow customers with 
transmission service rights under pro forma OATTs to elect how to exercise 

those rights in EDAM.  The first step requires registration with the CAISO of all 

firm and conditional firm transmission service customer rights within a balancing 
area, including point-to-point service rights and network transmission service 
rights.231  The registration process for customer rights will be a simplified version 

of the legacy contract registration process, and likely will include some degree of 
automation so the process can account for both long-term and short-term rights 
under an existing OATT as well as ongoing transmission sales under the 

transmission service provider’s tariff.  This registration process will associate:  (a) 
a source in an EDAM balancing area to an external location, (b) an EDAM 
external location to a sink within the EDAM balancing area, (c) a wheel through 

an EDAM balancing area from/to an external location, (d) a source to a sink 
within an EDAM balancing area, or (e) a source or sink to/from an intertie with 
another balancing area participating in EDAM.  Registration of network 

integration transmission service rights will allow for the identification of multiple 
sources and sinks.  Again, similar to the process for legacy contracts and 
ownership rights, the CAISO will assign each registered transmission customer 

right a contract reference number for schedules that indicate the customer’s use 
of the associated transmission capability in the day-ahead market.232   
 

The scheduling coordinator for the transmission customer will reference 
the assigned contract reference number to provide the CAISO information about 
scheduled use of a customer’s rights.233  The customer will use its OATT rights 

by submitting a balanced self-schedule in the markets associated with the 
contract reference number, and the market scheduling priority assigned to the 
self-schedule will depend upon the terms of the applicable EDAM transmission 

provider tariff and whether the use was communicated to the market prior to the 
close of the day-ahead market at 10:00 a.m.  The deadline of 10:00 a.m. on the 

                                              
231   See new tariff sections 33.18.1 (providing a registration process for internal rights and 
rights at external interties), and 33.18.2 (requiring registration of rights at internal interties using a 
similar process). 

232   See new tariff section 33.18.3 (providing for issuance of a CRN and the associated 
treatment in the day-ahead market). 

233   Contract reference numbers registered for firm OATT transmission rights (i.e., not legacy 
contract rights or transmission ownership rights) are not eligible to receive a financial protection 
against congestion costs.  This is consistent with how the CAISO tariff currently treats 
transmission service not under existing contracts or transmission ownership rights. 
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day prior to the operating day follows the firm deadline established in section 
13.8 of the pro forma OATT, which provides, “Schedules for the Transmission 

Customer’s Firm Point-To-Point Transmission Service must be submitted to the 
Transmission Provider no later than 10:00 a.m. of the day prior to 

commencement of such service.” 
 

Balanced self-schedules associated with a contract reference number 

submitted prior to the close of the day-ahead market will receive a priority higher 
than a self-schedule not associated with a contract reference number, and below 
a self-schedule associated with a contract reference number representing a 

legacy contract or ownership right.234  The CAISO will not adjust a self-schedule 
associated with registered OATT rights communicated to the CAISO by 10:00 
a.m. (before the close of the day-ahead market) to accommodate a self-schedule 

that is not associated with registered OATT rights.  This provides a priority higher 
than other self-schedules not exercising registered transmission rights and higher 
than economic bids, affording the transmission customer near certainty that the 

self-schedule will clear the day-ahead market.  The timely exercise of rights and 
associated market priority allows the market to identify the volume/magnitude of 
transfers between areas and attribute the associated confidence for all balancing 

authorities to serve load reliably through the market. 
 
To the extent a transmission customer does not exercise its firm OATT 

rights through balanced self-schedules in the day-ahead market, i.e., by 10:00 

a.m. on the day prior to the operating day, the scheduling coordinator for the 
transmission service customer can still use them in the real-time market by 

submitting a balanced self-schedule associated with the transmission rights.235  
The requirement that customers exercise their specific firm OATT transmission 
rights by submitting balanced supply and demand self-schedules is a key feature 

of the EDAM design and is consistent the contract path point requirements for 
scheduling firm point-to-point service under the pro forma OATT.236  The CAISO 

expects these intra-day balanced schedule changes associated with specific 

OATT transmission rights will be accommodated by the EDAM transmission 
service provider if practicable, consistent with section 13.8 of the pro forma 

OATT, which provides “Schedules submitted after 10:00 a.m. will be 

accommodated, if practicable.”  Transmission customers must submit such intra-
day schedule changes associated with specific OATT transmission rights prior to 

                                              
234   See new tariff sections 33.18.3.1 and 33.18.3.2 (providing for the relative priority of a self-
schedule associated with a CRN). 

235  If a self-schedule or intra-day schedule change is not balanced, it will be treated as a 
regular real-time self-schedule and will not have the priority afforded to balanced schedules 
exercising OATT rights.   

236  EDAM Final Proposal at 33. 
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the close of the real-time market established in the transmission service provider 

tariff regarding WEIM.237  The EDAM transmission provider will make the ultimate 
determination whether a post-10:00 a.m. schedule using point-to-point service is 
practicable in accordance with its OATT. 

 
Absent EDAM transmission provider instructions supporting a different 

priority, the CAISO will afford the intra-day schedule submissions a priority in the 

real-time market higher than other real-time self-schedules and equal to cleared 
day-ahead self-schedules, including transfer schedules between balancing areas 
serving load.  Thus, the real-time market will seek to accommodate these self-

schedules and, if necessary, redispatch the available supply across all balancing 
areas based on the transfer capability between balancing areas to support the 
exercise of the customer’s rights.  If there is insufficient redispatch capability in 

the real-time market, the market will manage all schedules through the market 
clearing process until the solution becomes infeasible and the power balance 
constraint is relaxed, ultimately affording transfers between balancing areas 

equal priority to demand within the balancing areas.238  The CAISO will monitor 
the frequency and magnitude of the exercise of these transmission rights across 
different systems and interfaces to understand the market impacts of redispatch 

and infeasibilities in the market. 
 

In the context of EDAM, transmission service providers will play a role in 

determining how to accommodate such post-10:00 a.m. point-to-point service 
schedules.  If instructed by an EDAM transmission provider, the CAISO will 
afford balanced intra-day self-schedules or schedule changes associated with a 

contract reference number for balanced, specific, firm OATT transmission rights 
a priority in the real-time market higher than other real-time self-schedules and 
higher than cleared day-ahead self-schedules not based on specific firm OATT 

transmission rights, including transfer schedules between balancing areas 

                                              
237  In the WEIM, the Commission accepted a deadline proposed by each transmission 
service provider for the submission of base schedules, which generally has been set at T-57.5.  
This enables each balancing area to account for all schedules prior to the deadline for the WEIM 
resource sufficiency evaluation at T-40.  See, e.g., NV Energy OATT, Attachment P, section 
4.2.4.5.2.  The Commission found these modified real-time scheduling timelines to be just and 
reasonable and necessary to implement the WEIM.  Nev. Power Co., 151 FERC ¶ 61,131, at PP 
161-164. 

238  See new tariff section 33.7.5 (establishing an equal priority between day-ahead transfers 
and demand within a balancing area and requiring coordination and communication concerning 
any curtailment of transfers between balancing areas to maintain reliability); see also EDAM Final 
Proposal, appendix 3, Mathematical Formulation of the WEIM Power Balance Constraint 
Relaxation (establishing the formulation for establishing the conditions when the power balance 
constraint within a balancing area will be relaxed, providing for confidence in transfers, and 
supporting the equal priority of demand and transfers established in tariff section 33.7.5).  
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serving load.239  Such balanced intra-day self-schedules using specific OATT firm 

transmission rights will have a priority below a self-schedule associated with a 
contract reference number representing a legacy contract or ownership right.  
Unlike individual customer legacy contracts or ownership rights, balanced intra-

day self-schedules using specific firm OATT transmission rights will not receive a 
perfect hedge and such schedules will be responsible for congestion or 
redispatch costs.240  This approach is consistent with the treatment of non-legacy 

contracts in ISOs and RTOs with firm OATT transmission rights where such 
customers pay market congestion charges.241 

 

The CAISO believes this higher priority for intra-day self-schedules using 
balanced, specific, firm OATT transmission rights where instructed by EDAM 
transmission service providers coupled with the redispatch process across a 

multi-balancing area market footprint goes beyond the actions that transmission 
service providers are obligated to undertake today under the pro forma OATT or 

may undertake within their balancing area.  Indeed, the proposed actions go 

even further than existing measures by leveraging the supply capabilities of 
multiple balancing areas to accommodate these real-time schedule changes by 
customers with OATT rights that submit such schedule changes after the 10:00 

a.m. deadline.242  In other words, EDAM will afford even greater tools and 
flexibility than exists today to accommodate, if practicable, such post-deadline 
schedules seeking to use firm point-to-point service.  This approach maintains 

confidence in EDAM transfers clearing the day-ahead market, which EDAM 
entities depend upon to serve load, while respecting the late exercise of 
transmission customer rights in the real-time market.  In applying the priorities 

described above that may result from an infeasibility, the market will inform the 

                                              
239  See new tariff sections 33.18.2.2.3 and 33.18.3.1. 

240  In the context of the WEIM, the Commission similarly found that applying imbalance 
energy charges, including congestion charges to deviations from firm transmission customers’ 
schedules after T-55 (and before T-20) is  “just and reasonable and not unduly discriminatory” 
and  “appropriately allocates the costs of imbalances to the customers causing such costs and is 
necessary to implement the EIM.”  Nev. Power Co., 151 FERC ¶ 61,131, at P 162; order on reh’g, 
Nev. Power Co., 153 FERC ¶ 61,306, at PP 32-40. 

241  See, e.g., NYISO OATT, sections 6.7.1.1 and 6.7.1.2. 

242   As noted above, section 13.8 of the pro forma OATT provides that “Schedules submitted 
after 10:00 a.m. will be accommodated, if practicable.”  The Commission has recognized that 
section 13.8 gives transmission service providers flexibility to “accommodate” transmission 
service schedules submitted after 10:00 a.m.  See Integration of Variable Energy Res., 139 
FERC ¶ 61,246, at P 136 (2012) (“The Commission recognizes that transmission providers have 
flexibility under [section 13.8 of] the pro forma OATT to award transmission service based on 
transmission capability that becomes available when firm transmission service is not scheduled 
by 10:00 am the day prior to operation.”); Allegheny Power Sys. Inc., 77 FERC ¶ 61,266, at 
62,100 (1996) (finding that the “if practicable” language in section 13.8 “permits flexibility”).  
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balancing authority of the magnitude of the infeasibility and the affected 

schedules so they may take appropriate action according to their balancing 
authority obligations and the applicable transmission service provider tariffs.243 

 

The following illustration represents the market scheduling priorities 
established through EDAM as described above.  These market scheduling 
priorities work with the various avenues for transmission to become available in 

the day-ahead market and together represent the EDAM transmission availability 
framework.  The CAISO carefully conceived this framework with the input from all 
stakeholders, a substantial majority that support it.  The framework effectively 
harmonizes the extended day-ahead market framework with the pro forma OATT 

framework. 
 

 
 
A key policy element of the EDAM market design is that resources in 

EDAM must have transmission reserved under the respective transmission 

service provider’s tariff.  Consequently, the transmission service provider will 
assess a transmission charge to resources located in an EDAM balancing area 

                                              
243   See, e.g., existing tariff sections 29.4(b), 29.7(g), and 29.34(o) (establishing responsibility 
of the balancing authority to manage conditions within its area based on information provided by 
the CAISO as the market operator of the WEIM).   
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that submit a bid in the day-ahead market and have not reserved transmission 

capacity associated with their schedule under the applicable transmission tariff 
through firm, conditional firm, or network integration service.244  This EDAM 
transmission service provider charge will be based upon the shortest duration of 

firm transmission service offered under the transmission service provider’s tariff, 
including any applicable penalties.  Requiring transmission service reservations 
or network designations in advance will ensure transmission service providers 

with revenues normally received to avoid or limit undue cost shifts, support 
continued transmission planning, avoid free riding, and allow for resources to 
participate in the market.  It is important to recognize the vast majority of 

resources, are likely to meet the transmission reservation requirement today as 
they have reserved transmission service or have been designated as a network 
resource by its off-taker.  This proposed design nonetheless ensures that all 

supply resources will continue to contribute to the costs of the associated 
transmission system and its availability in EDAM. 
 

d. Transmission Available to 
Support Transfers Between 
Balancing Areas 

 
Transmission between balancing areas participating in EDAM will be 

available to support the transfer of energy, imbalance reserves and reliability 

capacity within three categories of transmission.  Transmission within those three 
categories can be released for market optimization, respecting any pre-market 
net export transfer constraints,245 and this released transmission will provide 

significant transfer capability and support optimized transfers among balancing 
areas participating in EDAM.  The design models these transfers using transfer 
system resources with associated scheduling limits based on the transmission 
capability available at each intertie location, i.e., a transfer location between two 

balancing areas participating in EDAM, which the balancing authority will 
communicate to the CAISO prior to the day-ahead market.  

 
The first category of transmission available for transfers is the balancing 

authority’s external supply resources needed to support its day-ahead resource 

sufficiency evaluation.246  A balancing area that has load serving entities with 
contracted supply in another balancing area participating in EDAM will be 
supported by a transfer system resource.  Prior to the day-ahead market, the 

                                              
244   See new tariff section 33.23 (establishing a transmission charge for schedules that do not 
have an associated transmission reservation). 

245  See section V.B.3 of this transmittal letter. 

246   See new tariff section 33.18.2.1 (governing transmission to support resource sufficiency 
provided by the participating balancing authority, i.e., the EDAM entity). 
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balancing authority will communicate to the CAISO the transmission capability 

available at each of its internal interties that will be available in the day-ahead 
market and support a transfer at that intertie location.247  These transfers support 
the EDAM resource sufficiency evaluation and the resulting diversity benefit that 

result from the transfer of energy and capacity in the day-ahead market. 
 
The second category of transmission considered in the extended day-

ahead market is transmission customer rights, broken down by type, which may 
be self-scheduled or released in exchange for transfer revenue.  A transmission 
rights holder, whether receiving with service under a pro forma OATT, a legacy 

contract or ownership right, may submit a self-schedule as described in section 
V.B.1.b of this transmittal letter.  All self-schedules submitted in the day-ahead 
market will be available to support transfers between balancing areas 

participating in the day-ahead market, including transfers supporting the EDAM 
resource sufficiency evaluation.   
 

Alternatively, the transmission customer can elect voluntarily to release its 
transmission rights to the market.  To the extent transfer revenue accrues across 
the interface due to energy or capacity price differences between balancing 

areas, the CAISO will settle those transfer revenues with the transmission 
customer that released its transmission rights for market optimization.248  
Transmission customers releasing their rights cannot self-schedule such rights in 

the day-ahead market or after the close of the day-ahead market. 
 

Any portion of a registered right that is neither released nor self-scheduled 
in the day-ahead market (i.e., by 10:00 a.m.) will be available for optimization in 

the day-ahead market.249  In essence, the transmission customer would retain its 
right to submit an intra-day self-schedule later.  Absent instructions by the 

transmission service provider, balanced intra-day self-schedules associated with 
specific firm OATT transmission service would receive equal priority.  The market 
also would redispatch the system through the real-time market to accommodate 

both the transfer and all self-schedules submitted after the close of the day-
ahead market.  If the market cannot accomplish this, the market will afford the 
transfer an equal priority with demand in the balancing area and provide the 

balancing authority information regarding the infeasibility.  If instructed by the 

                                              
247  The balancing authority must also procure firm, conditional firm or network integration 
transmission service to deliver the supply to its balancing area (new tariff section 33.18.2.1).  With 
respect to the CAISO balancing area, this would include any procurement or reservation of 
available transfer capability to deliver the supply to its balancing area (new tariff section 33.18.4). 

248  See section V.D.3 of this transmittal letter (describing the settlement of transfer revenue). 

249  The market will accommodate the transmission customer’s later self-schedule through 
the higher or equal priority for self-schedules in accordance with EDAM transmission service 
provider instructions coupled with economic redispatch for all later self-schedules, as described in 
section V.B.1.c of this transmittal letter. 
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EDAM transmission service provider, balanced intra-day self-schedules 

associated with firm OATT transmission service would receive a higher priority 
when submitted in accordance with instructions by EDAM transmission service 
provider.  The balancing authority, in accordance with the applicable 

transmission service provider tariff(s), would determine whether to dispatch 
additional resources manually, adjust the transfer or the self-schedule, or take 
other operator action to fulfill its balancing authority obligations, including firm 

load shedding as a last resort. 
 
The third category of transmission considered in the extended day-ahead 

market is the unsold available transmission capability available at transfer 
locations prior to the day-ahead market.  Each transmission service provider in 
an EDAM balancing area must make unsold firm transmission capability 

available prior to the day-ahead market for the market to optimize transfers 
between balancing areas participating in the day-ahead market.  The 
transmission service provider will determine the available transmission capability 

under its tariff, including transmission capability reserved for reliability, and it will 
communicate the associated limit to the CAISO.250  As with the other categories 
of transmission considered by the day-ahead market, transmission service 

providers make unsold firm available transmission capability on interfaces 
available to the market only at the interfaces between two balancing areas 
participating in the extended day-ahead market and not at the interface of a 

balancing area not participating in the day-ahead market.  After the market close 
of the day-ahead market through to the publication of day-ahead market results, 
the transmission service provider cannot make further sales of available transfer 

capability.  After the publication of day-ahead market results, the CAISO will 
produce a report identifying the amount of unsold transmission capability the day-
ahead market optimized, so the transmission service provider can resume sales 

of the transmission after the day-ahead market results are published. 
 

e. Transmission that May Not Be 

Available in the Day-Ahead 
Market 

 

It is necessary for a day-ahead market covering multiple balancing areas 
and transmission service provider territories to account for the fact each 
balancing area will have its own transmission service terms and conditions and 

mechanisms for managing procurement and transmission constraints/limitations 

                                              
250  The CAISO expects each transmission service provider in an EDAM balancing area to 
determine available transmission capability consistent with its tariff-approved methodology to 
assess available transfer capability based on attachment C to its tariff, including any provisions 
accounting for transmission reliability margin or TRM.  
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to maintain reliability.  Accordingly, if a balancing authority informs the CAISO 

through the implementation process, or anytime following its participation in 
EDAM, that transmission availability should be restricted in the day-ahead market 
to accommodate the exercise of transmission customer rights, the CAISO will 

adjust day-ahead market transmission availability of the affected transmission 
elements.251  Because the EDAM design depends heavily on making 
transmission capacity available to the market to reach efficient outcomes, the 

CAISO expects the transmission service provider will request adjustment of 
available transmission only under narrow, limited, and specific circumstances as 
provided in the transmission service provider’s tariff.  For example, a certain 

transmission path may consistently produce infeasibilities due to persistent intra-
day schedule changes.  In such cases, it may be appropriate to limit the 
availability of the transmission in advance of the day-ahead market, rather than 

repeatedly facing infeasibilities that are difficult to manage in real-time or produce 
market outcomes that are inefficient or unreasonable.  In these circumstances, 
the CAISO will defer to these transmission service providers and the terms of 

their tariffs. 
 
As in the WEIM today, it is appropriate to provide deference to the EDAM 

balancing authority and its associated transmission service providers to manage 
these infeasibilities.252  The balancing authority and other entities with reliability- 
and transmission-related functional responsibilities in each balancing area are in 

the best position to make determinations regarding how to administer the terms 
and conditions of the affected transmission customer’s rights based on applicable 
tariffs and other agreements.253  This should not be the responsibility of the 

CAISO as a market operator. 
 

Although the CAISO tariff provides an equal market scheduling priority for 

transfers and load,254 each EDAM transmission service provider would retain the 
ability to manage its system under stressed system conditions within its 
balancing area, including consideration of any obligations associated with a 

                                              
251  See new tariff section 33.18.3.3. 

252   The CAISO also provides reliability coordinator services to most balancing authorities 
and transmission operators in the WEIM area today and will continue to provide such services.  
See existing tariff section 19 (providing for reliability coordinator services).   

253   For example, an EDAM transmission provider, in accordance with its tariff, may 
determines if it is necessary to reduce or suspend EDAM transfers between balancing areas 
based on operational judgment (e.g., in the event of infeasibility).  See new tariff section 33.7.5 
(establishing an equal priority between day-ahead transfers and demand within a balancing area 
and requiring coordination and communication concerning any curtailment of transfers between 
balancing areas to maintain reliability).  

254  See new tariff section 33.7.5. 
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resource adequacy program in which it participates.255  This priority framework 

retains the value of firm transmission rights by providing the customer with a 
higher market scheduling priority for intra-day self-schedules associated with 
specific firm OATT transmission service in accordance with EDAM transmission 

service provider instructions and a priority equal to cleared day-ahead EDAM 
transfers for all other intra-day self-schedules as described in section V.B.1.d of 
this transmittal letter.  From there, the CAISO will use the full capability of the 

real-time market, including utilizing redispatch, to accommodate these rights.   
 

Today, firm transmission rights under the pro forma OATT are not 

guaranteed to flow under any and all conditions.  Customers with OATT firm 
point-to-point transmission service rights can schedule their rights with a certain 
degree of confidence.  If there is a transmission derate in real-time, however, firm 

point-to-point rights holders are not held harmless relative to other priority 
schedules.  In the event of a derate, both firm point-to-point customers and 
network integration customers may not be ensured absolute protection for 

schedules using their rights.   
 

The EDAM self-schedule process will provide at least a comparable high 

degree of certainty in the ability to schedule firm OATT rights.  Due to the 
transmission contributions across the entire EDAM area and flexibility afforded 
transmission operators by EDAM, the CAISO does not anticipate a need for the 

transmission service provider to cut schedules except in the event of a derate.  
The proposed market scheduling priority and real-time market measures mitigate 
the concern of affording the transmission customer rights a market scheduling 

priority higher than transfers and other cleared day-ahead schedules.  The 
EDAM transmission provider, acting in accordance with its tariff, will make the 
final determination of schedule priorities after the close of the day-ahead market.  

Granting a higher priority for all intra-day schedule changes submitted after the 
10:00 a.m. deadline, even when there is no basis in the EDAM transmission 
service tariff for such a higher priority, would degrade the confidence in EDAM 

transfers because the transfer could be unwound to accommodate the exercise 
of transmission customer rights in the real-time market.  Unwinding transfers 
awarded based on transmission capability that becomes available when firm 

transmission service is not scheduled by 10:00 a.m. the day prior to operation 
would adversely affect other entities that depend on such market transfers, 
including other resource adequacy program participants, further eroding the 

confidence in transfers, reducing market efficiency, and possibly creating an 

                                              
255  See new tariff section 33.18.3.3 (establishing a process whereby a balancing authority 
can inform the CAISO of limited circumstances whereby transmission should not be available to 
the market). 
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inappropriate arbitrage opportunity.256  In any case, each EDAM transmission 

service provider will remain responsible for managing its system and coordinating 
with their balancing authority under stressed system conditions. 
 

The CAISO believes limiting the availability of transmission in the day-
ahead market must be the exception rather than the rule, recognizing reduced 
transmission availability could significantly affect the benefits of EDAM and have 

adverse economic effects on congestion prices settled with the balancing 
authority and passed down to wholesale customers.  Unnecessarily restricting 
the transmission available in the day-ahead market would reduce efficiency, 

potentially causing congestion that could have been avoided if the transmission 
had been available.  

                                              
256  The Commission has recognized that “transmission providers have flexibility under the 
pro forma OATT to award transmission service based on transmission capability that becomes 
available when firm transmission service is not scheduled by 10:00 am the day prior to operation.”  
Integration of Variable Energy Res., 139 FERC ¶ 61,246, at P 136. 
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f. Stakeholder Positions on 

Transmission Availability 
 

Stakeholders favored the concept that transmission supporting delivery of 

resources to meet the EDAM resource sufficiency evaluation be available to the 
market.  This approach promotes mutually beneficial transfers, and to the extent 
the scheduling limit at the interfaces is binding, transmission revenue could 

accrue to the benefit of entities making transmission available. 
 

Stakeholders almost universally supported a design to maximize 

transmission availability in the day-ahead market, including unused or 
unscheduled firm/conditional firm transmission, to support transfers and derive 
the benefits of optimized commitment through the day-ahead market.  A few 

stakeholders, primarily transmission customers holding firm or conditional firm 
transmission rights, sought a design under which they could elect whether to 
make their transmission rights available to the market or withhold them from the 

market even if they have not scheduled use of those firm transmission rights by 
the 10:00 a.m. day-ahead deadline.  In particular, these stakeholders contended 
that, if a transmission customer exercises previously unscheduled firm 

transmission rights that may support a day-ahead schedule, they should be 
assured of delivery and not be exposed to additional risks associated with the 
exercise of their transmission rights by receiving a higher scheduling priority than 

proposed by the CAISO.  At least one stakeholder with firm transmission rights 
raised concerns that the EDAM design’s use of unscheduled firm transmission 
rights in the day-ahead market could either devalue or undo their firm 
transmission rights under the pro forma OATT.   

 
In response to these concerns, the CAISO clarified that firm transmission 

rights registered with the CAISO, whether legacy rights or firm OATT rights, 
remain eligible for scheduling after the close of the day-ahead market, thereby 
preserving the physical right through the real-time market where WEIM 

scheduling practices would apply.  The use of unscheduled capacity in the day-
ahead market after 10:00 a.m. does not change this outcome; rather, the CAISO 
would accommodate their physical rights through redispatch as required.257  As 

noted above, the CAISO believes this accommodation of firm transmission rights 
not scheduled by 10:00 a.m. day-ahead goes beyond the actions transmission 
service providers are obligated to undertake today under section 13.8 of the pro 

                                              
257  As discussed in section V.B.1.d of this transmittal letter, the CAISO would assign equal 
priority to balanced intra-day self-schedules relative to day-ahead schedules absent instructions 
by the EDAM transmission service provider that the ISO provide balanced self-schedules 
associated with specified firm point to point rights higher priority than day-ahead schedules. 
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forma OATT.258  Indeed, EDAM will leverage the supply capabilities of multiple 

balancing areas to accommodate these real-time schedule changes, thus 
establishing a reasonable limit of what EDAM will accommodate consistent with 
or superior to the pro forma OATT.  The Commission has found variations in pro 

forma OATT scheduling timelines are reasonable to allow customers to realize 

the substantial benefits of the WEIM.259  EDAM will provide widespread benefits 
to customers.   

 
As the CAISO further considered how to implement the OATT provision 

regarding the accommodation of post-10:00 a.m. intra-day schedules if 

practicable, the CAISO determined it is appropriate to afford such intra-day 
schedules using firm OATT transmission rights a priority higher than other self-
schedules not using firm rights, legacy contracts, or transmission ownership 

rights when the higher priority is based an instruction from the EDAM 
transmission provider acting in accordance with its tariff.  If the intra-day self-
schedules are not submitted consistent with the instructions provided by the 

EDAM transmission provider, they will receive equal priority to day-ahead 
schedules as specified in section V.B.1.d of this transmittal letter. 
  

The CAISO further acknowledges that providing transmission customers 
with firm OATT rights that submit all intra-day schedules after the 10:00 a.m. 
deadline a market scheduling priority higher than all other self-schedules would 

ensure delivery of their self-schedules submitted after the close of the day-ahead 
market; however, the CAISO and most stakeholders disagreed with these 
stakeholders position, largely because the transmission customers can still 

schedule their unused rights in real-time, receive a market scheduling priority 
equal to cleared day-ahead schedules, including transfers, and rely on CAISO 
redispatching all of the supply available to it from the various participating EDAM 

balancing areas.260  Further, firm transmission service will continue to maintain a 
higher priority through the market scheduling process compared to non-firm 

                                              
258  Section 13.8 of the pro forma OATT provides that firm point-to-point schedules submitted 
after 10:00 a.m. of the day prior to the commencement of such service “will be accommodated, if 
practicable” (emphasis added). 

259  See Nev. Power Co., 151 FERC ¶ 61,131, at PP 161-164.  In that order, the Commission 
found the WEIM would provide numerous economic and reliability benefits to NV Energy’s 
customers and that, in order to effectuate the WEIM, it is necessary for NV Energy and its 
customers to submit forecast data in advance of T-20.  The Commission affirmed this finding on 
rehearing.  Nev. Power Co., 153 FERC ¶ 61,306, at P 40 (“. . . in order to realize the numerous 
benefits from the EIM, participants must submit forecast data consistent with the timelines 
established by CAISO in order to run the security-constrained economic dispatch.”). 

260  Legacy contract rights and transmission ownership rights will receive a higher priority 
through the real-time market if supported by the contract, similar to existing contract rights and 
ownership rights in the CAISO balancing area.  See new tariff sections 33.16 and 33.17. 
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transmission rights, similar to today under an EDAM transmission service 

provider’s tariff.261  The CAISO believes that the EDAM transmission availability 
framework strikes the right balance between the need for transmission to be 
available in the market and the certainty market participants expect from the 

market.262  As explained above, affording all self-schedules submitted after the 
close of the day-ahead market a higher scheduling priority where an EDAM 
transmission provider has not instructed the CAISO that a higher priority is 

needed to implement its OATT, would create inefficiency and undermine the 
objective to maintain confidence in all transfers.263  
 

Some stakeholders also expressed a desire to have the right to carve their 
OATT transmission rights out of the market to the extent they are rights that 
support exports from or wheels through an EDAM balancing area to a non-EDAM 

balancing area to meet resource adequacy or other obligations.  The proposed 
EDAM tariff provisions do not “carve out” such transmission rights ( i.e., take such 

capacity away from the market), but they allow customers to exercise their rights 

associated with such transactions.  To do so, transmission customers would 
submit a market self-schedule associated with firm transmission rights registered 
with the CAISO.  The market would respect these rights through an appropriate 

scheduling priority.  This recognizes the need of parties to export from or wheel 
through another balancing area to serve their load and meet reliability needs.  
The design also provides for the physical “carveout” of certain transmission rights 

across particular frequently scheduled paths where the applicable transmission 
service provider determines such carveouts are necessary in accordance with its 
tariff.  If there is frequent use and exercise of particular transmission rights 

across discrete and specific paths or flowgates, the transmission service provider 
could request an adjustment to “carve out” the transmission right from the market 

                                              
261  Transmission service in the CAISO balancing area will follow the CAISO tariff market 
priorities to facilitate the equivalent priority of transfers and load.  See, e.g., existing tariff sections 
31.4 and 34.12 (establishing the real-time market and day-ahead market scheduling priorities). 

262  The CAISO further notes that the market is constantly re-dispatching resources to 
account for changed conditions, including changes to load, topology due to outages, generation 
availability, or other factors.  As such, the CAISO does not propose to assign any direct costs of 
redispatch to any specific scheduling coordinator representing transmission customer rights.  
Instead, each balancing area and transmission service provider in the extended day-ahead 
market will have the opportunity to work with their transmission customers and load serving 
entities to determine an equitable allocation of any shortfall or excess from the pool of congestion 
revenues and transfer revenues the CAISO allocates to the balancing area for sub-allocation 
according to its tariff.  See infra Section V.D.3 of this transmittal letter (describing the allocation of 
transfer revenues and congestion revenues). 

263  Transmission service in the CAISO balancing area will follow the CAISO tariff export and 
wheeling priorities to facilitate the equivalent priority of transfers and load.  See, e.g., existing 
tariff section 23 and tariff appendix L (establishing the scheduling priorities for wheeling through 
and export schedules). 
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under limited circumstances specified in the transmission service provider’s tariff, 

which the CAISO would implement.264 
 

The CAISO and stakeholders considered a variety of options to balance 

the objectives of maximizing the transmission capability available to the market 
(and the associated customer benefits) with the firm transmission rights of OATT 
customers, understanding that EDAM does not interfere with the obligation of 

each balancing authority to maintain reliability and does not disrupt the authority 
of any transmission service provider to manage transmission schedules under 
stressed system conditions.  As explained above, the decision was to provide:  (i) 

transmission customer schedules using specific firm OATT transmission rights 
submitted after the day-ahead market a higher priority than cleared day-ahead 
schedules in accordance with EDAM transmission provider instructions, (ii) all 

other transmission customer schedules using firm OATT transmission rights 
submitted after the day-ahead market an equal priority to cleared day-ahead 
schedules (iii) the full redispatch capability of the market in an effort to 

accommodate all intra-day schedules, (iv) the transmission service provider with 
discretion to determine the relative priority if accommodating these schedules 
was infeasible, and (v) the option for the transmission service provider to “carve 

out” the transmission if the end redispatch was not sufficient. 
 
The CAISO appreciates that this approach will require each transmission 

service provider to amend its OATT to implement these features.  Each EDAM 
transmission service provider’s development of these supporting OATT rules and 
procedures is a significant next step in the evolution of EDAM, and the CAISO is 

committed to continuing its work with all interested participants through the 
associated approval processes, while continuing to look for uniform ways to 
address these issues.  Accordingly, this transmission availability framework 

provides room for further consideration of the concerns expressed by some 
stakeholders that EDAM could diminish the value of their firm OATT rights, and 
allows the Commission to consider these important questions further when 

individual transmission providers participating in EDAM file the requisite OATT 
changes.265  The CAISO believes these further efforts will build upon and 
enhance this framework.  Based on these efforts, the CAISO will evaluate 

whether to enhance its tariff in the future to consider further conforming changes 
as may be appropriate based on the Commission-accepted OATT changes.  The 

                                              
264  See sections II.B.1.a and V.B.1.f of this transmittal letter (describing the option to “carve 
out” transmission from the market and explaining the inefficiency of doing so except in limited 
circumstances). 

265  The CAISO recognizes that some potential EDAM transmission service providers may 
not be subject to the Commission’s jurisdiction.  Nonetheless, the CAISO expects that the 
associated tariff provisions to implement EDAM, much the same as in the WEIM today, will 
coalesce around a standardized approach that supports broader market participation, with 
variances as needed to account for unique circumstances or existing business practices of 
individual transmission providers.  
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fact the CAISO has provided the opportunity for EDAM transmission service 

providers to develop OATT modifications for future consideration by the 
Commission does not undermine the CAISO’s basic proposal.  Indeed, EDAM 
transmission service providers will depend on the Commission’s acceptance of 

the CAISO’s proposal as a foundation for developing their OATT changes and 
submitting them to the Commission.   
 

Numerous stakeholders expressed concerns about the interaction 
between EDAM and the Western Resource Adequacy Program (WRAP), a new 
voluntary resource adequacy planning and compliance program in the Western 

Interconnection for which the Commission recently approved a tariff framework 
effective January 1, 2023.266  The CAISO expects the first binding season for the 
WRAP to be the summer of 2025, followed by a three-year transition period 

ending in the summer of 2028.267  These stakeholders raised several issues and 
questions early in the EDAM stakeholder process and expressed appreciation for 
the CAISO’s collaboration, which resolved many of the questions and issues.  

Given the critical role of resource adequacy in the West and the central role 
WRAP will play, the CAISO worked to ensure that the market design respected 
WRAP functionality, and believes that its proposed solution will provide a high 

degree of certainty for WRAP participants to meet their bilateral obligations to 
one another.  In the reviewing the draft tariff language, however, these 
stakeholders raised two additional related issues related to the WRAP similar to 

the stakeholder comments addressed above. 
 

First, they contended that real-time self-schedules using firm or conditional 

firm transmission service rights for WRAP transactions backed by capacity 
should be given a scheduling priority in the extended day-ahead market higher 
than the scheduling priority of cleared day-ahead schedules.  While the CAISO 

did not adopt a special resource adequacy scheduling priority, the CAISO 
clarifies that if instructed by the EDAM transmission provider, certain intra-day 
self-schedules using specific firm OATT transmission service rights may be 

afforded higher priority than cleared day-ahead schedules when so instructed by 
EDAM transmission providers acting in accordance with their OATTs.  Such firm 
OATT transmission rights may support WRAP schedules, and insofar as they do, 

WRAP schedules would be afforded the same higher priority treatment.  
However, such treatment should arise out of the EDAM transmission provider’s 
OATT requirements.  In practice the CAISO expects it will be able to 

accommodate most, if not all, such self-schedules using firm and conditional firm 
rights after the Commission’s 10:00 a.m. deadline through redispatch and thus 
WRAP transactions should have a high degree of confidence of delivery.   

 

                                              
266  Nw. Power Pool, 182 FERC ¶ 61,063 (2023). 

267  Id. at PP 13-14. 
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In the alternative, certain stakeholders proposed that the CAISO should 

address more specifically in the CAISO tariff how EDAM will accommodate 
transmission service provider “carveouts” to accommodate intra-day self-
schedules in the real-time market that were not scheduled day-ahead.  Based on 

this feedback, the CAISO revised new tariff section 33.18.3.3 to clarify the role of 
the EDAM transmission provider tariff to establish the narrow and limited 
circumstances when it would request the CAISO restrict the transmission 

available to the day-ahead market, with the CAISO simply accepting notice from 
the balancing authority as supported by the transmission service provider’s tariff.  
Further, as the CAISO explained in the EDAM Final Proposal, the CAISO 

remains committed to continue engaging with EDAM participants and WRAP 
representatives, and it will strive to ensure and build upon the interoperability 
between EDAM and the WRAP through future evolution of the market design as 

needed.268  Thus, if experience with EDAM and the WRAP over the next few 
years reveals interoperability issues, the CAISO will work with stakeholders and 
WRAP representatives to address them at that time. 

 
Lastly, stakeholders generally understood and did not oppose the 

requirement to require customers that submit a bid in the day-ahead market and 

have not reserved transmission capacity associated with their schedule under the 
applicable transmission tariff to pay a transmission charge for use beyond a 
transmission reservation.  Nonetheless, some stakeholders focused instead on 

the CAISO tariff requiring transmission service providers to offer an hourly firm 
service option.  The CAISO has not proposed this as a requirement in its tariff, 
understanding that some transmission service providers may not currently 

provide hourly firm service.  However, hourly firm transmission service is not a 
requirement under the pro forma OATT and is not something required to support 

extension of the day-ahead market.  Stakeholders recommending this approach 

are essentially engaging in a collateral attack on the Commission’s prior 
decisions not to require transmission service providers to offer firm hourly 
transmission service.  Transmission service providers participating in EDAM are 

in the best position to consider whether to offer hourly firm transmission service 
to their customers, not the CAISO. 
 

2. Ensuring Resource Sufficiency in the 
Day-Ahead Time Horizon  

 

 Resource sufficiency has been a cornerstone of the expansion of the 
CAISO’s markets.  The success of the WEIM is, in part, due to the foundational 
support of the WEIM resource sufficiency evaluation, which ensures each 

balancing authority participating in the WEIM can adequately balance its own 
supply and demand prior to accessing the CAISO’s real-time market.  The WEIM 
resource sufficiency evaluation has functioned to ensure each participating 

                                              
268  EDAM Final Proposal at 9. 
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balancing authority retains its respective resource adequacy obligation to ensure 

long-term availability of sufficient resources within its own area while allowing 
each balancing authority to accrue benefits through a wider-area optimization in 
real-time. 

 
In designing EDAM, the CAISO worked with stakeholders to incorporate a 

uniform resource sufficiency evaluation into the extended day-ahead market 

design.269  As further explained below, the structure of the EDAM resource 
sufficiency evaluation incentivizes each balancing authority to adequately 
demonstrate a balance of its own supply and demand prior to entering the day-

ahead market.  Under this structure, balancing authorities in the EDAM footprint 
that satisfy the EDAM resource sufficiency evaluation will receive the revenue 
generated by resource sufficiency evaluation failure surcharges paid by those 

that do not pass the evaluation and will be pooled together for purposes of the 
WEIM’s resource sufficiency evaluation.  A balancing authority in EDAM that 
cannot demonstrate it has sufficient resources to satisfy the obligations for its 

own balancing area will be allocated an EDAM resource sufficiency evaluation 
failure surcharge, but it will remain eligible for inclusion in the pool of passing 
entities if the insufficiency is cured through the day-ahead market.  If the failing 

balancing authority does not cure the insufficiency through the day-ahead 
market, then it will be evaluated as a stand-alone balancing area for purposes of 
the WEIM resource sufficiency evaluation.  Serving as a uniform standard 

applicable to all balancing authorities in the EDAM footprint, the EDAM resource 
sufficiency evaluation is a just and reasonable pillar supporting the EDAM 
framework.270 

 
a. Uniform Assessment of 

Resource Sufficiency for All 

EDAM Balancing Areas 
 
 A key element of the just and reasonable design of EDAM is the uniform 

application of the EDAM resource sufficiency evaluation.  As proposed, the 
EDAM RSE respects each balancing authority’s existing resource adequacy 
regime and its control over its own transmission system, but it also sets a 

minimum expectation of the evaluation of sufficient resources needed to satisfy 
the day-ahead needs of the balancing authority.  Because balancing authorities 
across the West are not subject to a common resource adequacy or resource 

planning program, the EDAM RSE serves as the common mechanism to ensure 

                                              
269  New tariff sections 33.11.2, et seq. and 33.31.1, et seq.; see also EDAM Final Proposal, 
appendix 1:  EDAM RSE Application Formulation (proposing a formulation for the EDAM resource 
sufficiency evaluation). 

270  See, e.g., Cal. Indep. Sys. Operator Corp., 153 FERC ¶ 61,087, at P 72 (2015) 
(explaining that a uniform resource sufficiency evaluation, applied to all entities on an equivalent 
basis, is just and reasonable). 



The Honorable Kimberly D. Bose 
August 22, 2023  

Page 145 
 
day-ahead supply sufficiency without duplicating or supplanting the existing 

resource adequacy regimes.  The uniform EDAM RSE ensures each balancing 
authority can meet its own obligations before it engages in transfers with other 
balancing authorities in the EDAM area through the day-ahead market.  By 
requiring each balancing authority in the EDAM area (i.e., the aggregate of all 

balancing areas participating in EDAM) to demonstrate sufficient forward 
procured supply each day, the EDAM RSE structure discourages entities with 

insufficient resources from “leaning” on its neighboring balancing authorities.  
The CAISO designed the EDAM RSE proposed herein to work in harmony with, 
and not act as a replacement of, the WEIM resource sufficiency evaluation 

assessments performed in real-time.271 
 
 Building upon the principles of the WEIM resource sufficiency evaluation, 

where the resource sufficiency evaluation tests are uniformly applied to a diverse 
group of balancing authorities, the EDAM RSE will apply uniformly to produce an 
hour-by-hour assessment of resource sufficiency for the day-ahead timeframe for 

each balancing authority in EDAM.  In particular, the proposed tariff revisions 
provide the structure for performing the EDAM RSE prior to running the day-
ahead market.272  The CAISO will perform “advisory” runs of the EDAM RSE and 

provide the results to each balancing authority at 6:00 a.m. and 9:00 a.m. each 
day.  The CAISO will perform the final binding run of the EDAM RSE at 
approximately 10:00 a.m.  In each advisory and binding run, the EDAM RSE 

application will establish the hourly quantity of upward sufficiency or downward 
insufficiency for each balancing authority in the EDAM area looking across three 
components in the day-ahead timeframe:  forecasted demand, imbalance 

reserves, and ancillary services requirements.273   
 
 This framework is consistent with each balancing authority’s individual 

obligations to meet its individual requirements for forecasted load, uncertainty, 
and ancillary services.  Specifically, each balancing authority in the EDAM area 
will submit its demand forecast and variable energy supply forecast to establish 

its daily demand requirement prior to 9:00 a.m., either by using the CAISO’s 
forecasting system or a direct submission from an approved forecasting 
provider.274  To recognize the diversity benefit of participating in EDAM, the 

CAISO will establish daily imbalance reserve requirements for each balancing 
authority that account for the breadth and depth of the broader geographic EDAM 
footprint and the supply options made available therein.  Each balancing 

                                              
271  Existing tariff sections 29.34(l)-(n).  The EDAM resource sufficiency evaluation is also 
compatible with the resource adequacy program in the CAISO balancing area and other 
balancing areas that may participate in the Western Resource Adequacy Program (WRAP).  

272  New tariff section 33.31.1. 

273  New tariff sections 33.31.1.2 and 33.31.1.3. 

274  New tariff sections 33.31.1.2.1.1 and 33.31.4. 
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authority’s imbalance reserve requirements will be fixed at 9:00 a.m., thereby 

providing entities with certainty as to their resource sufficiency obligations that 
can be addressed prior to the final binding EDAM RSE at 10:00 a.m.  Ancillary 
services requirements for each balancing authority will be submitted prior to 9:00 

a.m. and in accordance with the CAISO’s ancillary services self-provision 
requirements in existing tariff section 8.  
 

 To perform the evaluation, the EDAM RSE application will model an 
EDAM balancing area’s entire load and supply on a single bus275 and perform a 
unit commitment optimization using all of the existing CAISO resource models.  

The optimal function of the EDAM RSE will be set to minimize the total cost as a 
means to determine the most efficient use of the varying resource types and 
capabilities made available to EDAM.  By using existing market models in each 

hour of the day-ahead time horizon, the EDAM RSE application will establish the 
hourly requirements in the upward and downward direction for each balancing 
authority in the EDAM area across each of the three component parts and will 

compare each balancing authority’s requirements against the same balancing 
authority’s EDAM RSE-eligible supply.  Resources within the CAISO balancing 
area can be resource sufficiency evaluation-eligible supply without undertaking 

additional registration requirements; intertie resources and EDAM resources will 
be designated as resource sufficiency evaluation-eligible supply following 
completion of the registration process that will be further described in the 

Business Practice Manual for the Extended Day-Ahead Market.   
 
 A balancing authority in the EDAM area will pass the final binding EDAM 

RSE if it meets all of the component requirements in each hour of the day-ahead 
time horizon.  In recognition of the common demonstration of daily resource 
sufficiency, the passing EDAM entities will be “pooled” together and evaluated as 

a single group for purposes of the WEIM resource sufficiency evaluation.276  
Entities that satisfy the upward requirements of the EDAM RSE will be pooled 
together in the EDAM upward pool.  Likewise, entities that satisfy the downward 

requirements of the EDAM RSE are pooled together in the EDAM downward 
pool.  If a balancing authority in the EDAM area fails to satisfy all component 
requirements of the EDAM RSE, such entity remains eligible for inclusion in the 

                                              
275  The EDAM RSE application will not reflect a full security constrained economic dispatch 
because it does not include transmission constraints or calculate resultant power flows.  EDAM 
Final Proposal at 60. 

276  The EDAM RSE application will test an EDAM entity’s ability to meet its balancing area 
requirements, including demand and ancillary service obligations, in each of the 24 hours of the 
day-ahead market run, as well as the flexibility to ramp between the requirements in each hour.  
Accordingly, in the WEIM, the CAISO will only evaluate balancing authorities in the EDAM area 
pursuant to the WEIM RSE flexibility test and not the capacity or balancing tests.  New tariff 
section 33.31.1.4.1. 
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EDAM upward pool and/or the EDAM downward pool if it can resolve the 

insufficiency through supply procured in the IFM.  If the entity cannot resolve its 
failure through the IFM, then the entity will not be placed into the pool, and it will 
be evaluated individually for purposes of the WEIM resource sufficiency 

evaluation.277   
 
 Entities placed in the EDAM upward pool and the EDAM downward pool 

commit to timely e-tag all imports and exports.278  Entities that fail to comply with 
the required e-tagging protocols, and do not otherwise re-supply, will be removed 
from the pool.279  Entities removed from the pool(s) also will be evaluated 

individually for purposes of the WEIM resource sufficiency evaluation.  
 

b. EDAM Resource Sufficiency 

Evaluation Failure Surcharges  
 
 The tariff revisions set forth the framework for the EDAM RSE failure 
surcharge and provide for three types of surcharges:  the EDAM RSE On-Peak 
Upward Failure Insufficiency Surcharge, the EDAM RSE Off-Peak Upward 
Failure Insufficiency Surcharge, and the EDAM RSE Downward Failure 

Insufficiency Surcharge.280  Scheduling coordinators for EDAM entities that fail 
the EDAM RSE by more than a de minimis amount, including failing entities that 

cured their failure through the IFM, will be allocated the applicable EDAM RSE 

failure surcharge.281  Revenue generated by the EDAM RSE failure surcharges 
will be allocated to the scheduling coordinators for the balancing authorities in the 
EDAM area that passed the EDAM RSE.282  Each entity allocated charges for an 

EDAM RSE failure, or otherwise allocated revenue associated with such 
surcharges, will distribute the charge (or revenue) in accordance with the 
provisions of its applicable tariff(s).283 

                                              
277  New tariff section 33.31.1.4. 

278  For avoidance of doubt, the EDAM resource sufficiency evaluation does not propose a 
surcharge for tagging failures.   

279  New tariff section 33.31.1.6.  The CAISO will evaluate entities that are excluded from the 
pool as an individual balancing areas in the WEIM resource sufficiency evaluation.  

280  New tariff sections 33.11.2 and 33.31.1.5. 

281  The tariff defines a de minimis failure as the higher of 10 MW or an amount less than or 
equal to one percent of the balancing area’s upward imbalance reserve requirement for the hour.  
New tariff section 33.31.1.5.1(i). 

282  New tariff sections 33.11.2.2.1, 33.11.2.2.2, and 33.11.2.2.3. 

283  The CAISO is currently undertaking a separate stakeholder initiative to address CAISO 
balancing area-specific elements required for EDAM participation, including how to allocate 
CAISO balancing area EDAM resource sufficiency evaluation failure surcharges and revenues, 
and options for curing CAISO balancing area EDAM advisory resource sufficiency evaluation 
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 The EDAM RSE On-Peak Upward Failure Insufficiency Surcharge 

addresses deficiencies during on-peak hours, which present the most severe risk 
associated with identified resource deficiencies in the day-ahead time horizon.  

To incentivize all balancing authorities in the EDAM area to demonstrate 
sufficient supply and flexibility in each of the sixteen on-peak hours, the EDAM 
RSE On-Peak Upward Failure Insufficiency Surcharge applies in all sixteen on-

peak hours during the day.284  Stakeholders agreed that identified resource 
deficiencies during off-peak hours present a lesser degree of risk.  Accordingly, 
the EDAM RSE Off-Peak Upward Failure Insufficiency Surcharge will yield a 

lower failure surcharge and will apply during the failed hour only.  Likewise, the 
EDAM RSE Downward Failure Surcharge will be allocated to the applicable 

scheduling coordinator in the failed hour only. 

 
 The proposed tariff revisions govern the EDAM RSE On-Peak Upward 
Failure Insufficiency Surcharge.285  The CAISO will calculate this surcharge as 

the product of three values to reflect (1) the failure quantity, (2) the applicable 
surcharge price, and (3) a scaled adder for severe and persistent failures.  First, 
the CAISO will determine the failure quantity of the EDAM RSE On-Peak Upward 

Failure Insufficiency Surcharge based on the failing entity’s highest EDAM RSE 
Hourly Upward Deficiency Quantity during the sixteen on-peak hours.286  Second, 

the CAISO will determine the applicable surcharge price by the applicable trading 
hub price (e.g., Mid-Columbia or Palo-Verde).287  The CAISO selected these 

                                              
shortfalls.  See https://stakeholdercenter.caiso.com/StakeholderInitiatives/Extended-day-ahead-
market-ISO-balancing-authority-area-participation-rules.  That ongoing stakeholder initiative, 
which is anticipated to result in a future tariff amendment, is separate from the initiatives that 
resulted in this tariff amendment and need not be completed before the Commission issues an 
order accepting the tariff revisions contained in this filing. 

284  New tariff sections 33.11.2.1.1 and 33.11.2.2.1.  In accordance with the tariff, all of the 
times listed in these tariff sections are Pacific Time.  See existing tariff section 1.3.2(i).  Details on 
EDAM resource sufficiency evaluation Upward Credit for passing hours.  

285  New tariff section 33.11.2.1.1. 

286  The EDAM resource sufficiency evaluation Hourly Upward Deficiency Quantity is the MW 
sum total of the upward failures during any single operating hour.  Tariff appendix A, new 
definition of EDAM RSE Hourly Upward Deficiency Quantity.  The EDAM resource sufficiency 
evaluation On-Peak Upward Failure Insufficiency Surcharge utilizes the highest value during any 
of the sixteen on-peak hours as the failure quantity.  New tariff sections 33.11.2.1.1 and 
33.31.1.5.1; tariff appendix A, new definition of EDAM RSE On-Peak Upward Failure Insufficiency 
Surcharge.  

287  Some stakeholders raised concerns regarding the ongoing liquidity of the bilateral hubs 
following implementation of EDAM.  The CAISO commits to monitoring the liquidity of referenced 
trading hubs.  If a hub does not remain sufficiently liquid, it may no longer be appropriate to use it 
as a reference point and the CAISO will reevaluate the proposed reference. 

https://stakeholdercenter.caiso.com/StakeholderInitiatives/Extended-day-ahead-market-ISO-balancing-authority-area-participation-rules
https://stakeholdercenter.caiso.com/StakeholderInitiatives/Extended-day-ahead-market-ISO-balancing-authority-area-participation-rules
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trading hubs as appropriate price proxies because they represents the cost the 

failing entity would bear as it sought additional supply to cure the insufficiency.  
Third, the scaled adder is composed of two parts, with the EDAM RSE Failure 
Multiplier reflecting the severity of the failure and the EDAM RSE Failure Scaling 

Factor reflecting the persistence of failures.  The EDAM RSE Failure Multiplier 
reflects the severity of the failures, denoted by three tiers.  Tier 1 failures are de 
minimis failures and the EDAM RSE Failure Multiplier will be set to zero; tier 2 

failures are those of a magnitude less than or equal to fifty percent of the entity’s 
upward imbalance reserve requirement and increase the EDAM RSE Failure 
Multiplier from zero to 1.25; tier 3 failures are those of a magnitude greater than 

fifty percent of the entity’s upward imbalance reserve requirement and increase 
the EDAM RSE Failure Multiplier to 2.  The EDAM RSE Failure Scaling Factor 
reflects persistence and adds one percent to the EDAM RSE Failure Multiplier for 

every additional day during the preceding thirty-day period in which the entity had 
a tier 2 or tier 3 failure in the upward direction.288  For example, seven failures 
over the preceding 30 days would increase the EDAM RSE Failure Multiplier of a 

tier 2 failure from 1.25 to 1.31.   
 
The EDAM RSE On-Peak Upward Failure Insufficiency Surcharge will also 

include a credit to account for any of the sixteen on-peak hours in which the 
entity satisfied the EDAM RSE.  The CAISO will determine the EDAM RSE On-
Peak Upward Credit as the product of the highest EDAM RSE Hourly Upward 

Deficiency Quantity and the load-weighted average LMP of the load aggregation 
point in the balancing area.289  If the EDAM RSE On-Peak Credit amount 
exceeds the surcharge amount, the EDAM RSE On-Peak Upward Failure 

Insufficiency Surcharge will be capped at zero.290 

 
 The tariff also sets forth the EDAM RSE Off-Peak Upward Failure 

Insufficiency Surcharge and the EDAM RSE Downward Failure Insufficiency 
Surcharge.291  Like the on-peak surcharge described above, the CAISO will 

calculate the off-peak surcharge as the product of three values to reflect:  (1) the 

failure quantity, (2) the applicable surcharge price, and (3) a scaled adder for 
severe failures.  Unlike the EDAM RSE On-Peak Upward Failure Insufficiency 
Surcharge, which applies in each of the sixteen on-peak hours, the EDAM RSE 

Off-Peak Upward Failure Insufficiency Surcharge applies only in the failed hour. 

 
 In addition, the tariff includes the EDAM RSE Downward Failure 

Insufficiency Surcharge.292  The CAISO will calculate this surcharge as the 

                                              
288  Tariff appendix A, new definition of EDAM RSE Failure Scaling Factor. 

289 Tariff appendix A, new definition of EDAM RSE On-Peak Upward Credit. 

290  New tariff section 33.11.2.1.1. 

291  New tariff section 33.11.2.1.2. 

292  New tariff section 33.11.2.1.3. 
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product of two values to reflect:  (1) the failure quantity and (2) the applicable 

surcharge price.  The CAISO will determine the failure quantity based on the 
EDAM RSE Hourly Downward RSE Deficiency Quantity during the failed hour, 

and the applicable surcharge price will be the marginal energy cost of the failing 

balancing area.  The CAISO does not expect downward insufficiency to present a 
challenge across a more geographically diverse EDAM footprint and a scaled 
adder for severity is not included.   

 
 Through the stakeholder process, the CAISO evaluated the need for 
surcharges associated with failures of the resource sufficiency evaluation.  The 

WEIM resource sufficiency evaluation does not include a component for financial 
penalties, but a physical limitation on transfers is a more appropriate 
consequence given the near real-time nature of the WEIM’s imbalance product.  

In the day-ahead time horizon, locking transfers may not incentivize resource 
sufficiency in the same manner as it does in real-time and could significantly 
reduce the benefits of the extended day-ahead market.  Each of the failure 

surcharge types are uniquely calibrated to address the severity of the failure and 
the time period in which the failure occurs and establish a targeted proxy price to 
address the specific risks presented.  Each of the surcharges is narrowly tailored 

to address the unique circumstances presented, and taken together they 
constitute a just, reasonable, and not unduly discriminatory structure to address 
resource sufficiency failures.293   

 
c. Stakeholder Positions on the 

Resource Sufficiency 

Evaluation Proposal 
 

Some stakeholders initially questioned the need for a uniform resource 

sufficiency evaluation, contending that the resource adequacy programs 
governing the load serving entities within each balancing authority should be 
sufficient.  In the stakeholder process, the CAISO and interested parties 

evaluated the various resource adequacy programs that govern entities that may 
wish to participate in EDAM including, but not limited to, the CPUC’s resource 
adequacy program and the developing WRAP.  After recognizing the differences 

in how the various programs ensure resource adequacy within their jurisdictions, 
stakeholders agreed that the EDAM resource sufficiency evaluation was an 
appropriate tool to complement and maximize the value of these programs by 

ensuring participants can account for the capacity and optimize use of resources 
they have procured to support reliability within their individual footprints.  On 

                                              
293  See, e.g., Midcontinent Indep. Sys. Operator Corp., 175 FERC ¶ 61,093, at P 12 (2021) 
(determining that the proposed rate structure, which was narrowly tailored to address the unique 
circumstances, was just and reasonable); Cal. Indep. Sys. Operator Corp., 145 FERC ¶ 61,135, 
at PP 9, 14 (2013) (finding that the proposed rate structure was just and reasonable as it was 
narrowly tailored to address the unique challenges). 
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balance, stakeholders agreed that using a uniform resource sufficiency 

evaluation to test the sufficiency of supply procured under different resource 
adequacy and resource planning programs was the appropriate means to ensure 
equitable participation optimal resource commitments.  Although not all 

stakeholders agreed with utilizing the EDAM resource sufficiency evaluation, the 
large majority of stakeholders supported the EDAM resource sufficiency 
evaluation as a tool to ensure entities in different resource adequacy programs 

(or without any centralized resource adequacy program) all bring adequate 
resources to meet their individual balancing authority obligations.   
 

 In addition to ensuring each balancing authority in the EDAM area 
demonstrates resource sufficiency prior to the day-ahead time horizon, some 
stakeholders requested that the EDAM resource sufficiency evaluation also 

reflect transmission constraints and power flows over transmission facilities used 
to facilitate EDAM transfers.  Underlying this concern is the potential that a 
balancing area could pass the EDAM resource sufficiency evaluation yet still 

have insufficient resources available to clear the day-ahead market.  In the 
course of numerous working groups and stakeholder meetings, the CAISO 
explored this option and determined that including transmission elements in the 

EDAM resource sufficiency evaluation would require using the CAISO’s full 
network model, which in turn would require integration with additional market 
applications.  Functionally, the EDAM resource sufficiency evaluation application 

would become a proxy run of the CAISO’s existing day-ahead market.  Given the 
computation time required to run the application in this configuration, 
implementing such a configuration would require trade-offs between the number 

and frequency of advisory runs prior to the final binding EDAM resource 
sufficiency evaluation and the accuracy of the application itself.  Stakeholders 
ultimately agreed that, while modeling transmission constraints would have some 

benefits, it would not increase the accuracy of the test sufficiently to justify the 
significant effort and complexity of implementing such modeling at this time.  The 
CAISO will monitor and evaluate the EDAM resource sufficiency evaluation to 

ensure it performs as expected without the modeling of transmission constraints, 
and it will continue working with its stakeholders as EDAM is implemented to 
explore whether and how the EDAM resource sufficiency evaluation can reflect 

such constraints.   
 
 The CAISO worked closely with stakeholders to ensure that the EDAM 

resource sufficiency evaluation reflects all owned and contracted resources 
available for the next day.  Stakeholders raised questions and concerns about 
the compatibility of the EDAM resource sufficiency evaluation with the various 

resource types owned and contracted within the balancing authorities 
considering joining EDAM, as well as external supply resources.  To aid entities 
participating in EDAM in their gas procurement planning, the CAISO will provide 

EDAM resource sufficiency evaluation advisory results two days prior to the 
relevant day-ahead market to facilitate alignment with the gas nomination cycle.  
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For stakeholders with hydroelectric supply within their balancing area, the EDAM 

resource sufficiency evaluation permits entities to manage daily energy limits and 
hourly energy bids, which in turn inform minimum discharge obligations and 
availability to discharge.  To ensure appropriate consideration of variable energy 

resource supply in the EDAM resource sufficiency evaluation, the EDAM 
resource sufficiency evaluation application will create default supply bids for the 
difference between the bid-in quantity and forecast quantity.  The CAISO will use 

default supply bids derived from the variable energy resource forecast for 
purposes of the EDAM resource sufficiency evaluation only. 

 

Stakeholders requested that the EDAM resource sufficiency evaluation 
also permit use of resource or load modification programs that EDAM cannot 
explicitly model, including delivered firm energy contracts commonly executed 

through arrangements pursuant to Service Schedule C of the Western Systems 
Power Pool (WSPP) Agreement and demand response programs within their 
borders.  To accommodate delivered firm energy contracts, the CAISO will utilize 

a registration system to prevent double counting and ensure sufficient resource 
integrity before classifying such resources or programs as eligible for the EDAM 
resource sufficiency evaluation.  Non-resource-specific intertie bids submitted at 

the border of the CAISO balancing area will count in the EDAM resource 
sufficiency evaluation when such bids are associated with a resource adequacy 
contract, originate from a resource pseudo-tied with the CAISO, originate from 

resources dynamically scheduled into the CAISO, or otherwise have an executed 
agreement with the CAISO that specifies performance and operating 
requirements.  Emergency supply or load modification programs that inform a 

balancing authority’s next-day operating plan may be accounted for through 
manual forecast adjustments, consistent with the methodology under the WEIM 
resource sufficiency evaluation.294  The CAISO will monitor and evaluate the 

EDAM resource sufficiency evaluation-eligible supply construct and continue 
working with stakeholders as EDAM is implemented to ensure the EDAM 
resource sufficiency evaluation reflects all owned and contracted resources 

available for the next day.   
 

3. Ensuring Sufficient Resources to 

Serve Balancing Area Needs  
 

In evaluating whether a balancing authority has sufficient resources to 

meet its own obligations prior to the day-ahead market, EDAM will enable each 
balancing authority to utilize a configurable net export transfer constraint to 
communicate to the CAISO the amount of its resources that can be optimized to 

                                              
294  New tariff section 33.31.4.1; see also section V.C.2 of this transmittal letter (describing 
external resource participation in the EDAM area). 
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support EDAM transfers to another balancing area.295  This mechanism enables 

each balancing authority to control its supply to meet its own needs before 
assisting the needs of others.  The net export transfer constraint, a configurable 
feature, will allow balancing areas, including the CAISO balancing area, to 

manage its internal supply more effectively, while also allowing such supply for 
support regional needs.  The constraint will be calculated as the available 
capacity of supply bids from all resources multiplied by a configurable confidence 

factor, minus the EDAM RSE requirements and a configurable non-exportable 
capacity margin.  The net export transfer constraint formula is designed to allow 
each balancing authority to select the appropriate reliability margin and 

confidence factor input variables to reflect the unique needs of its balancing area.  
When enabled, the constraint will enforce an hourly limit on the amount of net 
EDAM transfer exports from a balancing area in the EDAM footprint.  No 

balancing authority can reduce the constraint to impose a limit below the higher 
of zero or the transmission service made available to support a net export in the 
EDAM resource sufficiency evaluation.  A balancing authority must elect to 

enable the constraint prior to 9:00 a.m. on the day before the trading day and 
may choose which hours of the operating day the constraint will apply.  

 

The voluntary adoption of this constraint prior to the trading day will allow 
each balancing area to maintain excess supply to meet its expected day-ahead 
needs and manage reliability conditions.  In the CAISO balancing area, this 

feature protects against EDAM export transfers from resource adequacy 
capacity, similar to the CAISO’s ability to recall lower-priority exports that are not 
contractually obligated to serve external load.  In participating balancing areas 

outside of California, this constraint will also enable non-CAISO balancing 
authorities to manage reliability and resource adequacy obligations, such as 
obligations arising from participation in WRAP.   

 
The EDAM resource sufficiency evaluation, in conjunction with the net 

export transfer constraint, will instill confidence in the availability of supply to 

realize an optimal market solution and encourage entities to make excess supply 
available to the market beyond what they need to meet the EDAM resource 
sufficiency evaluation.  

 
C. Day-Ahead Market Activities 

 

Section III.A.1 of this transmittal letter describes operation of the day-
ahead market in the CAISO balancing area, section IV.G of the transmittal letter 
describes the connection between DAME and EDAM, and section V.B.1 of the 

transmittal letter describes the scheduling of transmission to support EDAM 

                                              
295  New tariff section 33.31.3; see also EDAM Final Proposal, appendix 4:  Mathematical 
Formulation of the Net EDAM Export Transfer Constraint (proposing a detailed formulation for this 
constraint). 
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transfers.  This section V.C of the transmittal letter describes additional changes 

necessary to extend the day-ahead market to other balancing areas.  Otherwise, 
EDAM participants representing supply and demand will submit economic bids 
and self-schedules according to the same timelines and procedures as other 

scheduling coordinators in the day-ahead market today.296 
 

1. Virtual Bidding 

 
 The CAISO day-ahead market currently enables virtual bidding, also 
known as convergence bidding.  Although virtual bidding has benefits, it also has 

resulted in some of the Commission’s most significant enforcement actions for 
market manipulation.297   
 

 Based on overwhelming stakeholder input, the CAISO proposes to allow 
EDAM transmission service providers to enable virtual bidding in their balancing 
areas at the onset of their participation in EDAM but will not mandate it.298  

EDAM virtual bidding would function just as CAISO virtual bidding functions 
today, except with a larger footprint.299  Alternatively, EDAM balancing authorities 
may elect to forgo allowing virtual bidding in their balancing areas at the outset of 

EDAM.  A large number of external stakeholders staunchly objected to 
implementing mandatory virtual bidding at the start of EDAM.  They stressed 
their lack of experience with day-ahead markets, their unfamiliarity with virtual 

bidding, and their concerns about the potential financial and reliability effects 
impacts of virtual bidding in the early stages of EDAM under these 
circumstances.  Once EDAM participation begins, the CAISO will begin a 

stakeholder process to determine a permanent virtual bidding design for the 
EDAM and CAISO footprint.  The optional transition period will give EDAM 
transmission service providers, their customers and market participants, and their 

local regulators experience and comfort with two-day markets before enabling 
virtual bidding.  During the EDAM stakeholder initiative, many EDAM market 
participants and regulators stressed the importance of such a transition period in 

the decision to join the day-ahead market.   
 

                                              
296  New tariff section 33.30. 

297  See, e.g., Barclays Bank PLC, 161 FERC ¶ 61,147 (2017).  

298  New tariff section 33.30.7. 

299  The CAISO will retain its authority to suspend or limit virtual bidding.  See existing tariff 
section 7.9.  Each EDAM Entity may recommend that the CAISO suspend convergence bidding 
in its balancing area, provided that the CAISO will make the ultimate determination as to such 
recommendation.  New tariff section 33.30.7.3. 
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 If an EDAM transmission service provider elects to use the optional 

transitional period, load serving entities within the balancing area may not bid or 
self-schedule demand above the amount of supply within the balancing area.  
The CAISO will enforce this demand limitation based on the available supply, 

accounting for the difference between variable energy resource bids and their 
forecasts.300  This limitation will help mitigate the risk of inaccurate price signals 
in the day-ahead market.   

 
 The CAISO and the Department of Market Monitoring will continue to 
monitor and evaluate the extended day-ahead market’s performance with or 

without convergence bidding in balancing areas to help inform the evolution of 
the future design and address any unintended consequences of an optional 
convergence bidding design at the onset of EDAM. 

 
2. External Resource Participation 

 

External resource participation in EDAM refers to the opportunity for 
resources physically located outside of the EDAM area, i.e., resources located in 

a non-EDAM balancing area (including WEIM balancing areas that have not 

joined EDAM) to participate in the day-ahead market operating in the EDAM 
area.  The approach to external resource participation in EDAM provides 
numerous options for source-specific and non-source-specific resources to bid 

economically and self-schedule into the day-ahead market consistent with 
current practices in the CAISO balancing area and balancing areas in the WEIM.  
Accordingly, the tariff requirements for participation in EDAM by external 

resources accounts for existing rules at CAISO interties,301 existing rules at 
WEIM interties,302 and the resource sufficiency evaluation.303  This means the 
opportunities for participation in the extended day-ahead market may be different 

depending on whether the external resource is associated with a pseudo-tie, a 
dynamic schedule, a self-schedule, or an economic bid.304  Further, the 

                                              
300  New tariff section 33.30.7.2. 

301  See, e.g., existing tariff sections 27, 30.5.2.4.1, and 31.8. 

302  See, e.g., existing tariff section 29.34(f)(3) (providing for base schedules of imports and 
exports); see also existing tariff section 29.34(i)(2) (providing an EIM balancing authority 
discretion whether to enable economic intertie bidding, which to date has not been enabled by 
any participant); Ariz. Pub. Serv. Co., 155 FERC ¶ 61,112, reh’g denied, 156 FERC ¶ 61,227 
(2016) (accepting proposal to allow external resources to participate in the WEIM via dynamic 
scheduling). 

303  New tariff section 33.30.8.3. 

304  Dynamic schedules and pseudo-ties are the two basic categories of dynamic transfers.  A 
dynamic transfer is the transfer of energy or ancillary services from resources interconnected in 
one balancing area into another balancing area pursuant to a dynamic signal processed in the 
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resource’s participation may depend on whether the intertie is associated with a 

boundary between a balancing area in the WEIM and a balancing area outside 
the WEIM, an external intertie in all cases, a boundary between a balancing area 
in the WEIM and EDAM, an external intertie with the EDAM area, or between a 

balancing area in the WEIM or EDAM and the CAISO balancing area, an internal 
EDAM area intertie.305 

 

The table below illustrates the different types of external resources and 
their ability to offer supply into the day-ahead market under EDAM. 

 

Type of External 
Resource 

Market Participation 

1. Source-Specific: 
Pseudo-Tied Resource 

Economically bid and self-schedule in the day-
ahead market 

2. Source-Specific: 
Dynamically Scheduled 

Resource 

Economically bid and self-schedule in the day-
ahead market 

3. Off-System 

Designated Network 
Resource 

Economically bid and self-schedule in the day-

ahead market 

4. Other Contracted 
Supply306 

Self-schedule in the day-ahead market at EDAM 
external interties 

 

5. Non-Source-Specific, 

Non-Contracted Supply 

Cannot self-schedule or economically bid into the 

market at EDAM external interties, except at 
CAISO external interties, unless economic bidding 
has been enabled according to existing tariff 

section 29.34(i)(2) 

                                              
balancing authorities’ energy management systems.  A dynamic schedule is a dynamic transfer in 
which the resource supplying the energy or ancillary services remains under the control of the 
host balancing authority – the balancing authority for the balancing area where the resource is 
interconnected to the electric system.  Under a dynamic schedule, the host balancing authority 
includes the resource’s output in its balancing of supply and demand.  A pseudo-tie is a dynamic 
transfer in which the balancing authority for the balancing area into which a resource’s energy 
and ancillary services are delivered – called the attaining balancing authority – accounts for the 
resource supplying the energy or ancillary services.  The attaining balancing authority also 
performs other balancing authority functions for the resource, even though the resource is 
interconnected to the electric system within another balancing area – called its native balancing 
area.  See existing tariff sections 4.14 – 4.15; tariff appendix A, existing definitions of Dynamic 
Schedule and Pseudo-Tie; existing tariff appendices M and N. 

305  New tariff section 33.30.8. 

306  This type of external resource includes supply under contract to serve load in the 
balancing area as further described below. 
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First, external resources delivered through a pseudo-tie are deemed 

located within the attaining balancing area based on modeling, telemetry, and 

other requirements.  These arrangements and obligations are captured in tariffs 
and under contractual provisions between the balancing authorities and the 
resource owner, and they establish obligations related to performance, delivery, 

and other operational requirements.  As such, these resources will continue their 
association with either a WEIM, EDAM, or CAISO intertie consistent with the 
arrangements they use today.307  

 
Second, external resources delivered through a dynamic schedule 

represent source-specific supply located outside of a balancing area, but the 

market treats them as supply available to the balancing area similar to other 
dispatchable resources inside the balancing area.  Because the resource 
remains outside of the balancing area, the introduction of the WEIM required 

further modeling that the CAISO implemented through a feature called a “mirror 
system resource.”308  This modeling feature allows accurate real-time pricing of a 
resource located in a WEIM balancing area dynamically scheduled into another 

balancing area in the WEIM area, including the CAISO balancing area, and will 
continue between a WEIM balancing area that joins EDAM and a balancing area 
remaining in the WEIM.  These resources may continue to participate in EDAM.  

However, extending the day-ahead market to other balancing areas will mean 
that dynamic schedules that have been between WEIM balancing areas may 
become dynamic schedules between two balancing areas in EDAM.  In these 

cases, the transfer of the resource’s output through a dynamic schedule will no 
longer produce accurate modeling and pricing, even with a mirror system 
resource, so pseudo-ties will be required to implement these dynamic 

schedules.309   
 
This inaccuracy occurs because the resources in the source EDAM 

balancing area that produce the energy for the dynamic schedule are also 
optimally scheduled to produce energy for transfers between the EDAM 
balancing areas.  The mirror resource solution works for dynamic schedules into 

                                              
307  New tariff section 33.30.8.1. 

308  Existing tariff section 29.27(c). 

309  Resources located in an EDAM balancing area that otherwise may have utilized dynamic 
scheduling in the WEIM will instead be able to submit an economic bid at their location and have 
the opportunity to transfer their energy or capacity between balancing areas based on the optimal 
market solution.  In addition, these resources can be designated to support the resource 
sufficiency evaluation of another balancing area, essentially assuring the transfer capability is 
available and the associated delivery is economic.  If these options are insufficient to support the 
delivery of supply from the resource, pseudo-tying the resource from one EDAM balancing area 
to another EDAM balancing area, including the CAISO balancing area, will be necessary. 
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the CAISO balancing area today because it is possible to attribute the import 

resources with an adder to the bid price of the resources in the source balancing 
area.  This same feature will not work when the day-ahead market is extended to 
other balancing areas because a source balancing area participating in EDAM 

will have its resources optimized in the same day-ahead market solution as other 
balancing areas in the day-ahead market, including the CAISO balancing area.  
Dynamic schedules without the mirror resource feature working properly would 

clear only after the EDAM transfers are at their respective scheduling limits, and 
they may not even clear even when their bid price is lower than the LMP at their 
location.  To address this condition and permit dynamic scheduling among 

balancing areas in EDAM, it would be necessary to dedicate transmission 
capacity which is inefficient because that dedicated transmission capacity could 
support economic transfers but may go unused if the dynamically scheduled 

resource is not economic.  Accordingly, resources within EDAM balancing areas 
will be required to pseudo-tie if they are dynamically scheduled to another EDAM 
balancing area; EDAM will not support dynamic schedules between EDAM 

balancing areas. 
 

Third, the EDAM design will support external resource participation by 

source-specific off-system designated network resources.310  An external 
resource located in a balancing area outside of the EDAM area can economically 
bid or self-schedule at the intertie where the resource is a network resource to 

serve load under the terms of the transmission service provider’s tariff.311  
Because the resource is a network resource under the terms of the tariff, its 
supply is deliverable on firm transmission to the intertie of the balancing area 

where the load is served, and it will be delivered to load using the network 
integration transmission service across the balancing area where the load is 
located.  Allowing participation by an off-system designated network resource in 

this way allows the generation the load serving entity has procured and 
designated to serve its load to bid economically into the market, and in turn it 
allows the day-ahead market to serve the demand more cost-effectively.  

Similarly, source-specific supply that is otherwise not associated with a 
designated network resource, but is owned or under contract to serve load within 

                                              
310  New tariff section 33.30.3.  The resource must be located in a WEIM balancing area, not 
a balancing area outside of the WEIM.  This ensures appropriate modeling of the resource in the 
CAISO full network model, and the resource characteristics and abilities will be registered and 
visible to the market operator.  Similarly, bids must be associated with the intertie of the EDAM 
balancing area where the load associated with the designated resource is located, and the bid-in 
quantity cannot exceed the amount of the off-system network resource being designated.  

311  An off-system designated network resource under the terms of the Commission’s pro 
forma OATT can be designated to serve load based upon:  (1) an attestation that the designation 
is supported by a contract for the supply, (2) the supply will be delivered on firm transmission to 
the balancing area where the load is located, and (3) the resource is designated to serve that 
specific load.  See Preventing Undue Discrimination & Preference in Transmission Serv., 123 
FERC ¶ 61,299, at PP 177-78, 182-85 (2008). 
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a balancing area participating in EDAM, can self-schedule or economically bid at 

an intertie with a balancing area in the WEIM or outside of the WEIM.  These 
resources have a contractual relationship with the balancing authority in EDAM 
or another load serving entity within the balancing area and their delivery is 

reliable.  
 
However, and fourth in the table above, other contracted supply must be 

self-scheduled and cannot economically bid at an intertie between a balancing 
area in EDAM and a balancing area outside of EDAM.  This may include non-
source-specific import supply under contract, such as firm energy contracts 

where the source of the generation is unknown ahead of the 10:00 a.m. day-
ahead market close (e.g., WSPP Schedule C arrangements), which can self-

schedule at an EDAM intertie.312  These contracted supply arrangements impose 

certain performance and delivery requirements that instill greater confidence 
regarding their performance and delivery.  Moreover, the balancing authority can 
better account for these from a reliability perspective by considering them when 

defining the level of ancillary services procurement necessary to support them.   
 
Finally, non-source-specific supply not under contract to serve demand 

within an EDAM balancing area cannot offer supply at external interties of 
balancing authorities participating in EDAM, either by self-scheduling or 
economic bidding, unless the balancing authority has enabled economic bidding 

at external interties with respect to the WEIM.313  This extension of the 
Commission-accepted WEIM approach to EDAM is premised upon stakeholder 
reiteration of the same concerns expressed in the development of the WEIM, i.e., 

a concern that EDAM balancing areas will be exposed to increase uncertainty 
about the delivery of the supply, which could raise reliability risks if the supply is 
not delivered as expected.   

 
This exclusion from participation in EDAM is limited to non-source-specific 

supply resources at EDAM external interties with balancing authorities 

participating in EDAM, and does not apply at the CAISO external interties.314  
Within the CAISO balancing area, and unlike in other balancing areas 

                                              
312  The tariff revisions also specify that bids from delivered firm energy contracts may 
participate in the day-ahead market, and that such contracts include but are not limited to WSPP 
Schedule C arrangements, CAISO resource adequacy imports, and similar forward contracted 
supply.  New tariff section 33.30.8.2.  Further, all energy scheduled from such non-resource-
specific supply contracts must have a submitted e-tag within three hours following publication of 
the day-ahead market results and satisfy other e-tagging requirements.  New tariff section 
33.30.8.3. 

313  See existing tariff section 29.34(i)(2) (providing balancing areas the option to enable 
economic external intertie bidding by non-source specific resources).  To date, external economic 
external intertie bidding by non-source-specific resources has not been enabled by any WEIM 
balancing area.   

314  New tariff section 33.30.3. 
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participating in EDAM, energy and ancillary services procurement is co-optimized 

through the market and, as such, the CAISO can better manage potential risks 
associated with economic bidding at its external interties.  Moreover, economic 
bidding at CAISO external interties has been a longstanding and beneficial 

feature of the CAISO market, providing suppliers an opportunity to offer excess 
supply into the market, enabling the CAISO to serve demand more economically.  
Other balancing authorities considering participating in EDAM expressed 

reliability concerns about these types of transactions at their interties, and the 
CAISIO is precluding them at the onset of EDAM unless a balancing authority 
has enabled economic bidding of such supply under its tariff consistent with the 

WEIM rules.  In any event, the CAISO remains committed to working with market 
participants to evaluate the EDAM and WEIM external resource participation 
model and evolve the design as participants gain experience in the day-ahead 

market and supply structures across the West continue to evolve, potentially in a 
manner that further mitigates the reliability concerns many stakeholders have 
expressed. 

 
Most stakeholders support or do not oppose continuing to allow economic 

bidding at CAISO external interties because this historically has provided an 

opportunity to derive value for excess supply that may bid into the day-ahead 
market.  Stakeholders recognize the value the CAISO balancing area derives 
from excess supply offered economically by non-source-specific resources in the 

day-ahead market.  Economic bidding at the CAISO external interties has been a 
longstanding and beneficial feature, allowing suppliers to offer excess supply to 
the CAISO balancing area and enabling the CAISO to serve demand more 

economically.  Some stakeholders expressed equity concerns about allowing 
economic intertie bidding at the CAISO external interties but not allowing it to the 
same extent at the external interties of other EDAM balancing areas.  

Nonetheless, the CAISO views a continuation of the practices in the WEIM and 
the CAISO balancing area to be a reasonable starting point for EDAM, namely 
allowing non-resource specific resources to bid economically at the CAISO 

interties, but not allowing them to bid economically at the interties of other 
balancing authorities participating in the WEIM/EDAM unless authorized at the 
balancing area interties.  

 
3. Greenhouse Gas Accounting 

 

a. State Programs 
 
 The CAISO’s EDAM design accounts for the costs arising from state GHG 

accounting and reduction policies that price carbon.315  This includes factoring in 
GHG emission costs incurred for GHG regulatory compliance associated with 

                                              
315  States other than California and Washington, such as Oregon, have greenhouse gas 
policies that address emissions without specifically pricing carbon.   
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power transactions, reflecting those costs in the CAISO’s security constrained 

least-cost dispatch, and facilitating any required GHG reporting and verification 
processes.  The CAISO proposes to extend the WEIM GHG framework to 
EDAM.  This design allows resources’ scheduling coordinators to recover their 

cost of compliance with a state’s carbon pricing policy and provides a mechanism 
to identify which scheduling coordinators are electricity importers into a GHG 
regulation area.  To ensure the market respects state policies, it does not reflect 

the price of carbon in LMPs paid by demand outside of a GHG regulation area.  
The CAISO also proposes several enhancements to its current GHG design to 
reflect new state programs and address stakeholder concerns involving the 

potential for emissions leakage.316  The CAISO also proposes enhancements to 
the WEIM tariff provisions to align the day-ahead market GHG accounting rules 
with the real-time market. 

   
 California’s greenhouse gas cap-and-trade program requires covered 
entities, including electric generators and electricity importers, to retire 

allowances for the emissions they produce.  These allowances are available to 
emitters via auction or bilateral purchases, ultimately establishing a price on 
carbon.317  Within California, emitting resources can reflect the cost of 

compliance in their energy bids similar to other costs associated with the 
production of energy.  For imports into California associated with the WEIM, 
California’s program utilizes a “first jurisdictional deliverer” structure to identify the 

compliance entity for imports.  California regulations define the WEIM 
participating resource scheduling coordinator as the entity with the compliance 
obligation, if its resource receives an attribution to serve load within California.318  

For resources located outside California and participating in the WEIM, the 
resources may use a bid adder to indicate a willingness to serve demand in 
California.319  The CAISO’s proposal extends this existing framework into EDAM, 

                                              
316  Revised tariff section 29.32, et seq. and new tariff section 33.32, et seq.  Secondary 
dispatch can occur if lower-emitting resources dispatched to serve demand in a GHG area 
require additional higher-emitting resources to backfill to serve demand outside of that GHG 
regulation area.  The CAISO discusses secondary dispatch in more detail below and explains it 
can lead to “leakage” under state GHG policies. 

317  In some cases, limited free allowances may also be allocated to certain entities or 
industries to ease the transition into a compliance program, reduce leakage, or offset ratepayer 
costs. 

318  California Code of Regulations Title 17, section 95802(a) defines the electricity importer 
as the WEIM entity scheduling coordinator.  The California Air Resources Board (CARB) is 
currently undertaking a rulemaking to update the rules for EDAM.  The CAISO anticipates CARB 
will update the existing definitions to include reference to EDAM. 

319  At the outset of the WEIM, the Commission recognized that WEIM participating resource 
scheduling coordinators could submit a bid adder to reflect their GHG costs on a daily basis for 
each of their WEIM participating resources.  WEIM Authorization Order at PP 238-40.  The 
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but with some additions specific to the nature of the day-ahead market to 

recognize the potential for additional GHG regulation areas.  Using bid adders 
allows the market to attribute transfers into a GHG regulation area to EDAM 
resources and WEIM participating resources.  It also allows sellers of power to 

recover their production costs associated with compliance with a state program 
that prices carbon.  
 

 Beginning in 2023, Washington implemented a cap-and-invest program.  
Washington’s program uses its own compliance instruments, so the price of 
carbon is different from the price of carbon under California’s program.  If an 

emitting resource located in California is supporting an import into Washington or 
vice versa, the resource would separately have a compliance obligation under 
both states’ regimes.320  Like California, Washington’s program identifies the first 

jurisdictional deliverer321 as the compliance entity for electricity imported into the 
state.  Washington defines a “first jurisdictional deliverer” as the owner or 
operator of an electric generating facility in Washington or an electricity importer.  

The statue does not define which entity serves as the “importer,” and instead 
defers the determination to a future rulemaking.322  Washington’s Climate 
Commitment Act requires Washington agencies to define a more specific rule 

and methodology for addressing imported electricity associated with a centralized 
electricity market by October 1, 2026.323  Washington’s Department of Ecology 
has initiated a rulemaking.324  The CAISO’s EDAM framework allows Washington 

                                              
Commission later approved the CAISO’s proposal to allow WEIM participating resource 
scheduling coordinators to submit an hourly bid quantity to express how much of the resource’s 
output could support an EIM transfer serving CAISO demand through the submission of an hourly 
price in its bid adder.  Cal. Indep. Sys. Operator Corp., 153 FERC ¶ 61,087, at PP 57-58 (order 
on WEIM Year 1 Enhancements). 

320  This would occur in a situation where a resource located in either California or 
Washington receives an attribution through the market to serve demand in the other state.  

321  Revised Code of Washington (RCW) section 70A.65.080(1)(c). 

322  RCW 70A.65.010(38). 

323  Washington’s Climate Commitment Act states that by October 1, 2026, the department of 
ecology, in consultation with the department of commerce and the utilities and transportation 
commission, shall adopt by rule a methodology for addressing imported electricity associated with 
a centralized electricity market.  RCW 70A.65.080(1)(c).  The Washington Department of Ecology 
has put out a temporary rule that defines the importer as the  “energy imbalance market 
purchasing entity located or operating in Washington that receives the delivery of electricity 
transacted through the energy imbalance market.”  See https://ecology.wa.gov/Regulations-
Permits/Laws-rules-rulemaking/Rulemaking/WAC-173-441-446#CR101; WAC (Washington 
Administrative Code)-173-446-040(3)(e)(iv), available at 
https://app.leg.wa.gov/WAC/default.aspx?cite=173-446-040&pdf=true. 

324  See https://ecology.wa.gov/regulations-permits/laws-rules-rulemaking/rulemaking/wac-
173-441-446. 

https://ecology.wa.gov/Regulations-Permits/Laws-rules-rulemaking/Rulemaking/WAC-173-441-446#CR101
https://ecology.wa.gov/Regulations-Permits/Laws-rules-rulemaking/Rulemaking/WAC-173-441-446#CR101
https://app.leg.wa.gov/WAC/default.aspx?cite=173-446-040&pdf=true
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to identify EDAM resource scheduling coordinators and WEIM participating 

resource scheduling coordinators as the electricity importer based on market 
optimization results because the market tool will identify these entities as the 
source of emissions and allow them to report. 

 
b. Proposed GHG Regulation 

Areas and Bid Adders 

 
  To recognize multiple state GHG programs, the CAISO proposes to 
update the current balancing area boundaries used for modeling and GHG 

accounting to create separate GHG regulation areas based on the GHG 
boundary as defined by a state’s jurisdiction.325  This will allow the CAISO to 
reflect the costs of compliance for resources within those boundaries, but it will 

not subject resources outside of the GHG regulation areas to these costs unless 
they offer their supply to support a GHG transfer into a GHG regulation area.  
The CAISO will model GHG Regulation Areas326 in EDAM and the WEIM to align 

the boundaries across all market runs.327  However, the pricing nodes included in 
a specific GHG Regulation Area for the fifteen-minute market and real-time 
dispatch, and that same GHG Regulation Area for EDAM, may differ because 

some balancing areas may participate in the WEIM but not in EDAM.328 
 
 Currently, the CAISO will only model California and Washington as GHG 

regulation areas because they are the only two states in the WEIM area pricing 
carbon.  However, the CAISO’s modeling approach allows for flexibility of either 
including new GHG regulation areas if additional states implement similar 

programs, or collapsing GHG regulation areas into one GHG regulation area if 
jurisdictions link their programs.  Furthermore, this approach allows the CAISO to 
model unique circumstances such as special state provisions for entities whose 

                                              
325  New tariff section 33.32.1.2 describes GHG Regulation Areas.  These will reflect the 
pricing nodes of the CAISO balancing area or an EDAM entity balancing area within a state 
jurisdiction that has priced GHG emissions as part of a state GHG reporting and reduction 
program.  Resources pseudo-tied or dynamically scheduled into a GHG Regulation Area will be 
considered to be located within that area. 

326  The CAISO proposes a new defined term “GHG Regulation Area” that encompasses the 
nodes of a balancing area within a state jurisdiction that has priced greenhouse gas emissions as 
part of a state carbon reduction law or regulation.  Tariff appendix A, new definition of GHG 
Regulation Area. 

327  New tariff section 29.32(a) amends existing tariff language to incorporate the concept of 
multiple GHG Regulation Areas. 

328  New tariff section 29.32(a)(2). 
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generation or load is not associated with the state for GHG accounting purposes, 

such as certain areas under federal jurisdiction.329   
 
 Using this new framework for modeling GHG regulation areas, the CAISO 

proposes to extend to EDAM a bid adder structure similar to what the 
Commission approved for the WEIM.  This design allows a scheduling 
coordinator for a resource located outside of a specific GHG regulation area to 

submit a voluntary GHG bid adder,330 which reflects its willingness to serve 
demand in a GHG regulation area as an electricity importer.331  GHG bid adders 
will consist of a price and a MW quantity, consistent with the WEIM GHG design.  

Scheduling coordinators for resources located outside of GHG regulation areas 
may submit separate bid adders as an hourly bid component specific to each 
GHG regulation area.  Scheduling coordinators for resources located in a GHG 

regulation area may submit a separate bid adder as an hourly bid component 
specific to another GHG regulation area.332  Similar to the WEIM GHG design, 
scheduling coordinators for resources located within a specific GHG regulation 

area will not have to submit a bid adder to serve demand within that GHG 
regulation area and instead can include any GHG compliance costs in their 
energy bid.333  To align the market rules in the WEIM with EDAM, the CAISO 

proposes to recognize GHG bid adders related to each new GHG regulation area 
in the fifteen-minute market and real-time dispatch.334 
 

 Similar to the current WEIM rules, the CAISO proposes to calculate a 
maximum GHG bid adder price for each resource located outside each GHG 
regulation area on a daily basis.  This calculation reflects a resource’s highest 

average heat rate on its heat rate curve, the applicable GHG allowance price 
derived from published indices, and the resource’s applicable emission rate.335  

                                              
329  See, e.g., WAC-446-040(3)(e)(ii)-(iii), available at 
https://app.leg.wa.gov/WAC/default.aspx?cite=173-446-040&pdf=true. 

330  In tariff appendix A, the CAISO proposes a new defined term “GHG Bid Adder” to replace 
“EIM Bid Adder” and recognize the use of such bid adders in both EDAM and the WEIM. 

331  New tariff section 33.32.1.1 describes the use of these bid adders as specific to 
Washington and California.  As relevant to the WEIM, these proposed tariff amendments are in 
new tariff section 29.32(a)(2)(A). 

332  New tariff section 33.32.1.3; new tariff section 29.32(a)(2)(A). 

333  New tariff section 29.32(a)(2).  This includes resources pseudo-tied or dynamically 
scheduled into a GHG Regulation Area. 

334  New tariff section 29.32(a)(2). 

335  The CAISO proposes a minor clarification to the current WEIM GHG rules to reflect that it 
uses the average heat rate, not the incremental heat rate, on the heat rate curve in calculating the 
maximum bid adder.  Using the average heat rate avoids the potential for cost under-recovery 
because the heat rate changes throughout the resource’s operating range and is typically higher 

https://app.leg.wa.gov/WAC/default.aspx?cite=173-446-040&pdf=true
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The CAISO also provides an option for resources to negotiate a maximum GHG 

bid adder for each regulation area.  Bid adders will be not less than $0/MWh and 
not greater than 110 percent of the resource’s maximum GHG bid adder price 
GHG maximum compliance cost.336  This is the same cost-based approach 

currently in place for bid adders in the WEIM.  The CAISO has extended this 
calculation for bid adders to serve demand in both California and Washington.  
The CAISO also proposes revisions to the WEIM provisions in new tariff section 

29.32 to recognize multiple GHG regulation areas.   
 

Consistent with the Commission’s Order No. 831,337 the CAISO will allow 

resources to bid above the soft energy bid cap when their bids are cost-verified, 
including the relevant cost-verified GHG bid adder.338  In cases where a resource 
utilizes the existing reference level change request process contained in tariff 

section 30.11, which allows for an adjustment to the default energy bid,339 the 
CAISO will allow a resource to bid up to the sum of its adjusted default energy 
bid and the relevant maximum daily GHG bid adder.  However, the sum of the 

GHG bid adder price and the energy bid price cannot exceed the hard energy bid 
cap of $2,000/MWh, as is the case today.340  This rule will treat resources located 
within a GHG regulation area and outside of a GHG regulation area in the same 

manner if their energy costs and GHG compliance costs exceed the soft energy 
bid cap. 

 

c. Enhancements to Address 
Secondary Dispatch Concerns 

                                              
(i.e., less efficient) at lower operating points.  Resources can submit bids lower to reflect their 
actual costs. 

336  New tariff section 33.32.1.3. 

337 Offer Caps in Markets Operated by Regional Transmission Organizations and 
Independent System Operators, Order No. 831, FERC Stats. & Regs. ¶ 31,387 (2016) (Order No. 
831), order on reh’g and clarification, Order No. 831-A, 161 FERC ¶ 61,156 (2017) (Order No. 
831-A).  

338  New tariff section 33.32.1.6; see new tariff section 29.32(a)(4) for parallel language as 
applicable to the WEIM.  The hard energy bid cap is the maximum energy bid price the CAISO 
will use for purposes of clearing the CAISO Market Processes, and is set at $2,000/MWh.  The 
soft energy bid cap is the maximum Energy Bid price submitted by Scheduling Coordinators for 
resources the CAISO will use for purposes of clearing the CAISO Market Processes without cost 
verification, and is set at $1,000/MWh.  Existing tariff section 39.6.1.1; tariff appendix A, existing 
definitions of Hard Energy Bid Cap and Soft Energy Bid Cap. 

339  The CAISO’s existing process for evaluating resources that wish to bid above the soft 
energy bid cap uses a reference level change to the default energy bid as the vehicle for verifying 
costs.  The CAISO does not propose any changes to this process as part of this proposal.  See 
existing tariff section 30.11. 

340  Id. 
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 The integrated forward market will take into account GHG bid adders in 
selecting energy produced by resources outside of a specific GHG regulation 
area up to the associated MW quantity included in the bid adder, as is the case in 

the WEIM.341  The integrated forward market will not dispatch resources located 
outside of a GHG regulation area for attribution to serve demand in a GHG 
regulation area if the MW quantity included in the GHG bid adder is zero or if a 

scheduling coordinator for a resource does not submit a GHG bid adder.342  The 
integrated forward market does not consider GHG bid adders when selecting 
resources to serve demand outside of a GHG regulation area.  This ensures a 

state’s carbon pricing policies do not affect prices for energy outside of the GHG 
regulation area.  The CAISO’s restated tariff provisions for the WEIM also reflect 
these market rules. 

 
A centralized market that seeks to reflect the price of carbon established 

by a GHG regulation area but spans both GHG regulation areas and non-GHG 

regulation areas creates the potential for secondary dispatch.  Secondary 
dispatch can occur if lower-emitting resources receive an attribution to serve 
demand in a GHG regulation area, resulting in higher-emitting resources 

backfilling.343  The CAISO proposes two specific enhancements to address 
secondary dispatch: an optimized counterfactual in the integrated forward market 
and a GHG net export constraint.  The latter will apply in the WEIM and is 

severable from the remainder of the CAISO’s GHG design proposal.  The 
Commission has previously accepted tariff revisions to support modeling 
enhancements in the WEIM to improve the accuracy of the CAISO’s GHG 

attributions to generation actually dispatched to serve demand in a GHG 

                                              
341  New tariff section 33.32.2.1; see new tariff section 29.32(b)(1), which contains the same 
substance as the existing tariff, but updates the language to reflect new terminology.  

342  New tariff section 33.32.2.4; see also new tariff section 29.32(b)(3), which reflects the 
same policy as the existing tariff but updates the language to reflect new terminology.  

343  The CAISO does not identify emissions associated with secondary dispatch; rather, 
CARB accounts for them through its outstanding emissions calculation by calculating total 
California WEIM emissions at the unspecified source rate and then subtracting emissions of 
WEIM participating resources outside of California that the market optimization attributes as 
supporting California demand, subject to a transmission loss factor.  CARB then addresses WEIM 
outstanding emissions through the direct retirement of freely allocated allowances that CARB 
would otherwise allocate to electric distribution utilities within California.  The outstanding 
emissions calculation is subject to CARB’s jurisdiction.  The CAISO understands Washington’s 
approach will continue to evolve and may address secondary dispatch.  As explained above, 
Washington’s Climate Commitment Act requires the Washington Department of Ecology, in 
consultation with the Washington Utilities and Transportation Commission and Washington 
Department of Commerce, to adopt by regulation a methodology in the cap-and-invest context for 
addressing imported electricity associated with a centralized energy market by October 1, 2026. 
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regulation area.344  These modeling changes also addressed the potential for 

secondary dispatch by reducing GHG attributions to resources that would have 
generated even without demand in the GHG regulation area, as reflected in 
WEIM resources’ base schedules. 

 
 The WEIM nets transfers into and out of balancing authorities in GHG 
regulation areas to determine the volume of real-time supply to attribute to 

participating resources based on their bid adders.345  The same will be true upon 
implementation of EDAM, except the CAISO will model and attribute transfers 
into GHG regulation areas instead of balancing areas.  Subject to submitted 

GHG bid adders, the WEIM limits any GHG attributions to a MW value equal to 
the WEIM participating resource’s dispatchable bid range between a resource’s 
base schedule and its upper economic limit.346 

 
EDAM balancing areas will not submit resource base schedules.347  As 

described in section V.C.3.d of this transmittal letter, EDAM will include a GHG 

reference pass to inform the MW attribution of GHG transfers to EDAM resources 
in the integrated forward market based on their bid adders.  In the integrated 
forward market, EDAM would limit an attribution to the lower of:  (i) the GHG bid 

capacity, (ii) the positive difference between a resource’s upper economic limit 
and its GHG reference pass, or (iii) the optimal energy schedule.348  The CAISO 
proposes to rely on the EDAM resource’s day-ahead schedule to limit the MW 

value of a real-time GHG transfer.  In real-time, this limit will reflect the lower of:  
(i) the MW value of the GHG bid adder, (ii) the resource’s upper economic bid 
minus the day-ahead energy schedule, plus the resource’s total day-ahead 

attribution to serve demand in a GHG regulation area, or (iii) the resource’s real-
time market energy schedule.349  The difference between the day-ahead energy 
schedule and the day-ahead attribution reflects the MW value associated with 

serving load outside the GHG regulation area and is analogous to a base 
schedule in the WEIM.  These rules seek to improve the accuracy of the CAISO’s 
GHG attributions to generation actually dispatched to serve demand in a GHG 

regulation area.  They also address concerns with the potential for secondary 

                                              
344  Cal. Indep. Sys. Operator Corp., 165 FERC ¶ 61,050, at P 17 (2018). 

345  The CAISO proposes a new defined term “GHG Transfer” that defines the algebraic 
difference between supply and demand in a GHG regulation area.   

346  Existing tariff section 29.32(b)(2).  This also considers any applicable derates and 
ancillary services capacity reservations, for the relevant hour. 

347  See section V.A.4 of this transmittal letter (describing differences between participation in 
EDAM and the WEIM). 

348  New tariff section 33.32.2.2. 

349  New tariff section 29.32(b)(2). 
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dispatch by reducing GHG attributions to resources that would have generated 

even without demand in the GHG regulation area, as reflected in the EDAM 
resources’ integrated forward market schedules or WEIM resources’ base 
schedules. 

 
d. The GHG Reference Pass is an 

Optimized Counterfactual 

 
 In EDAM, the CAISO proposes to conduct an optimized GHG 
counterfactual based on submitted bids after the day-ahead resource sufficiency 

evaluation but prior to running the integrated forward market.350  In this process, 
the CAISO will identify reference schedules to reflect what dispatch would have 
occurred without GHG transfers.  These reference schedules allow the market to 

identify an eligible MW value for EDAM resources located outside of a GHG 
regulation area to receive an attribution in the integrated forward market to serve 
demand in a GHG regulation area.  For this limited purpose, the reference 

schedules are similar to base schedules in the WEIM, The MW value identified in 
reference schedules will reflect the difference between an EDAM resource’s 
GHG reference schedule and its upper economic limit. 

 
The CAISO calls this counterfactual for the extended day-ahead market 

the GHG reference pass.  It optimizes resources across the EDAM area based 

on bids but without transfers into GHG regulation areas.  The optimized result will 
create reference schedules that depict what supply will serve demand outside of 
a GHG regulation area based on submitted bids.  Because the reference 

schedules reflect supply bids from resources across the EDAM footprint, the 
CAISO expects the results will be more accurate than base schedules submitted 
in the WEIM.  Given this higher level of accuracy, the CAISO anticipates that the 

GHG reference pass will result in a material reduction in secondary dispatch 
arising from dispatch of EDAM resources to serve demand in a GHG regulation 
area.  The GHG reference pass will establish a baseline to determine what 

dispatch would have occurred in the non-GHG regulation area without offers to 
serve demand in GHG regulation areas and then will limit attributions to the 
dispatchable bid range between the resource’s GHG reference pass schedule 

and the resource’s effective upper economic bid.351   
 
 In this market process, the CAISO will use day-ahead bids and self-

schedules of resources to optimally clear supply and demand bids without 
allowing GHG transfers into GHG regulation areas.  The GHG reference pass will 
not allow net imports into a GHG regulation area in order to approximate how a 

                                              
350  New tariff section 33.32.2.3. 

351  As described above, the integrated forward market will limit attribution to a value equal to 
the lower of the described value, the MW value in the resource’s bid adder, or the resource’s day-
ahead energy schedule.  New tariff section 33.32.2.2. 
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balancing area outside the GHG regulation areas will meet its own load with its 

internal generation as well as supply from other balancing areas outside of the 
GHG regulation area.  The goal of the GHG reference pass is to reflect how 
supply resources can optimally serve demand in the EDAM footprint without net 

imports into the GHG regulation areas and the associated cost of compliance 
with GHG regulation.  Therefore, the reference pass will find an optimal market 
solution without net imports into the GHG regulation areas and the associated 

GHG regulation cost.  A feature of the GHG reference pass is that it will not 
dispatch resources that have registered that their capacity is committed to serve 
demand in a GHG regulation area.  This supply will receive a GHG reference 

schedule of zero MW, thereby allowing it to receive a full attribution to serve 
demand in the GHG regulation area through the integrated forward market.352 
 

 As described above, the results of this GHG reference pass will serve as a 
counterfactual to limit the attribution of GHG transfers to EDAM resources in the 
integrated forward market to the difference between a resource’s reference 

schedule and upper economic limit.  For resources that participate in both EDAM 
and the WEIM, the GHG counterfactual used in place of a base schedule during 
the real-time market is the difference between the resource’s day-ahead market 

energy schedule and day-ahead market GHG award.  For resources that 
participate in the WEIM and not EDAM, the CAISO will continue to use the self-
submitted base schedule as the GHG counterfactual. 

 
 The simplified example shown in the table immediately below reflects a 
counterfactual for, and the attribution of, a 100 MW EDAM resource located 

outside of a specific GHG regulation area that receives a 40 MW energy 
schedule from the GHG reference pass based on its bid.  If the day-ahead upper 
economic bid is 90 MW, then 50 MW of that resource’s capacity is attributable to 

serving a GHG regulation area (or a combination of GHG regulation areas) in the 
integrated forward market.  For the purpose of this example, assume that the 
resource received a day-ahead energy award of 90 MW and a GHG award of 50 

MW in the integrated forward market.  In the real-time market, the counterfactual 
becomes the difference between the day-ahead energy award and GHG award, 
i.e., 40 MW.  Assuming the upper economic bid in the real-time market is now 

100 MW, the resource can then receive a GHG award up to 60 MW.  This 60 MW 
of capacity eligible for a GHG award cannot exceed the resource’s real-time 
energy award and its GHG bid adder quantity. 

 

Market 

Process 

Upper 

Economic Bid 

Energy Award MW Attributable 

to GHG Areas 

                                              
352  New section 33.32.2.3.  EDAM will afford similar treatment to a pseudo-tie or a 
dynamically scheduled resource into a balancing authority that has demand in a GHG regulation 
area, if the resource’s scheduling coordinator registers that the supply is associated with demand 
in the GHG regulation area. 
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DAM:  GHG 
Reference Pass 

90 MW 40 MW n/a 

DAM:  IFM 
 

90 MW 90 MW 50 MW 

RTM 100 MW 100 MW 60 MW 

 
 

e. GHG Net Export Constraint 
 
 To reduce the potential risk of secondary dispatch further, the CAISO also 

proposes to utilize a new GHG net export constraint that will limit the attribution 
of resources serving a GHG regulation area.353  This net export constraint is 
specific to the CAISO’s GHG modeling and should not be confused with the net 

export transfer constraint discussed in section V.B.3 of this transmittal letter. 
 
 This GHG net export constraint in the integrated forward market limits the 

aggregate attribution of GHG transfers to EDAM resources within a specific 
EDAM entity balancing area.  Under this constraint, attributions of GHG transfers 
to EDAM resources located in an EDAM balancing authority outside of a GHG 

regulation area may not exceed the net exports from that EDAM balancing area.  
If an EDAM balancing area is a net importer during any hour, no EDAM resource 
located within the EDAM balancing area may receive an attribution of a GHG 

transfer during that hour.  This constraint reflects how these EDAM balancing 
areas are relying on their internal supply as well as imports to meet demand and 
do not have surplus supply to support demand in a GHG regulation area.  This 

constraint will reduce the potential for secondary dispatch by not attributing a 
GHG transfer to a resource for which another resource will need to backfill to 
serve demand in the balancing area that is a net importer.  This constraint will 

also limit the aggregate attribution of resources within a specific GHG regulation 
area to serve demand in another GHG regulation area such that the attribution 
may not exceed the net exports from these resources’ native balancing areas.   

 
This modeling feature responds to stakeholder feedback related to the 

WEIM’s GHG design, which permits WEIM participating resources to receive a 

GHG attribution even if the balancing area in which it is located is a net importer 
during a market interval.  Although this constraint will restrict attributions in 
EDAM, it will not apply to “committed capacity” located outside a specific GHG 

regulation area that is obligated to serve demand within that GHG regulation 

                                              
353  New tariff sections 29.32.1 and 33.32.5.  These two proposed tariff sections are 
severable from the rest of the GHG design proposed in this filing.  The CAISO proposes to 
implement the GHG net export constraint to limit secondary dispatch and better align attribution 
with the transfer capabilities of the system. 
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area, so long as the scheduling coordinator registers that capacity with the 

CAISO.354  This allows capacity owned or contracted to serve demand in a GHG 
regulation area to receive a full attribution to serve that demand consistent with 
ownership or contractual entitlements.  The CAISO also proposes to implement 

the GHG net export constraint in the WEIM so the same constraints apply in both 
markets.355  This enhancement directly addresses stakeholder concerns 
involving the potential for secondary dispatch. 

 
 The CAISO also proposes to relax this constraint in cases where it might 
pose reliability or pricing risks.  If a balancing area that overlaps with a GHG 

regulation area fails the EDAM resource sufficiency evaluation in the upward 
direction, the CAISO will not impose the GHG net export constraint in the 
relevant day-ahead or fifteen-minute market interval.  This means resources 

outside the GHG regulation area may receive an attribution to serve that deficient 
balancing area even if that attribution is above the net exports of the resource’s 
native balancing area. 

 
 The following simplified example reflects three scenarios (labeled A, B, 
and C) related to the CAISO’s approach to limit attribution using the GHG net 

export constraint.  The constraint limits the aggregate GHG attribution to 
resources in a balancing area in the non-GHG area to the higher of the optimal 
net transfer or the aggregate available “committed capacity” in that balancing 

area.  In the example, balancing area 1 is in a non-GHG regulation area, and 
balancing area 2 is entirely within a GHG regulation area.  
 

In scenario A, balancing area 1 is a net importer and therefore resources 
within its balancing area may not receive an attribution to serve demand in a 
GHG regulation area.  In scenario B, balancing area 1 is a net exporter with an 

optimal net transfer of 100 MW.  As a result, resources within balancing area 1 
may receive an attribution to serve demand in a GHG regulation area up to 100 
MW.  Scenario C outlines how the CAISO will approach committed capacity.  In 

this example, balancing area 1 has a 100 MW resource, of which 20 MW is 
committed through contracting to balancing area 2.  In this case, the resource’s 
GHG reference schedule cannot exceed 80 MW, leaving 20 MW available for 

attribution unless the optimal net transfer from balancing area 1 is below 20 MW.  
The resource in balancing area 1 may receive an additional attribution above 20 
MW to serve demand in balancing area 2 at a value above the resource’s GHG 

reference schedule but not to exceed balancing area 1’s optimal net exports for 
that hour. 
 

                                              
354  New tariff sections 29.32.1 and 33.32.5.  Committed capacity refers to contracted 
capacity.  

355  New tariff section 29.32.1 describes the GHG Export Constraint as applicable to the 
WEIM. 
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Scenario Description Total Attribution to Balancing 
Area 1 

A.) Net importer Balancing area 1 
is a net importer 
for the hour 

None 

B.) Net exporter Balancing area 1’s 

net transfer limit is 
100 MW 

Up to 100 MW 

C.) Accounted-for 
committed 

capacity 

Balancing area 1 
has a 100 MW 

resource, of which 
20 MW is 
committed 

capacity to 
balancing area 2 

Up to 20 MW of committed 
capacity  

 
The resource in balancing area 
1 may receive an additional 

attribution to serve demand in 
balancing area 2 at a value 
above the resource’s GHG 

reference schedule but not to 
exceed balancing area 1’s net 
exports for that hour. 

 

 
The CAISO recognizes enforcing this constraint may create market 

inefficiency in some intervals but it should improve the accuracy of the CAISO’s 

GHG attributions to generation actually dispatched to serve demand in a GHG 
regulation area.  These modeling changes also reduce the potential for 
secondary dispatch by eliminating GHG attributions to resources that could 

require other resources to backfill for them in order to serve demand outside of 
the GHG regulation areas.  Finally, the constraint respects forward contracting to 
access supply to serve demand in the GHG regulation areas.  

 
f. GHG Settlement 

 

 As part of the proposed design for GHG accounting payments, the CAISO 
will calculate a separate marginal GHG cost356 for each GHG regulation area in 
both the day-ahead and real-time markets.  This approach differs from the 

current WEIM rules under which the CAISO calculates one marginal GHG cost 
for the GHG regulation area of the State of California.  Today, in the WEIM, 
resources outside of California that receive an attribution to serve demand within 

California receive the system marginal energy cost, which includes the marginal 

                                              
356  The CAISO proposes a revision to this already defined term to recognize its applicability 
in both EDAM and the WEIM.  Tariff appendix A, revised definition of Marginal Greenhouse Gas 
Cost. 
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GHG cost.  The CAISO then subtracts this marginal GHG cost at pricing nodes of 

participating resources located outside of California that serve demand outside of 
California balancing areas.357  With the formation of more than one GHG 
regulation area with different prices for GHG compliance, the CAISO is proposing 

for both EDAM and the WEIM to calculate separate marginal GHG costs for each 
GHG regulation area.358  This will create an additional payment above the 
marginal energy cost, called Greenhouse Gas Emission Cost Revenue, for 

resources located outside of a specific GHG regulation area that receive an 
attribution to serve demand in that GHG regulation area.359  The applicable 
marginal GHG cost for a GHG regulation area will reflect the GHG bid adder of 

the marginal resource selected through the market optimization to serve demand 
in that GHG regulation area.360   
 

 As proposed, in the day-ahead market, GHG payments to resource 
scheduling coordinators will reflect the product of the obligation to serve demand 
in a specific GHG regulation area and the marginal GHG cost from the integrated 

forward market for the respective GHG regulation area.361  EDAM will collect 
these payments through locational marginal prices paid by load in the GHG 
regulation areas.  Similar to today, scheduling coordinators for resources within a 

GHG regulation area will recover the cost of GHG compliance through energy 
payments.362  These rules will ensure resources that offer their supply and 
receive an attribution through the day-ahead market to serve demand in a GHG 

regulation area receive compensation for the compliance obligations they will 
face as electricity importers into a GHG regulation area.  In addition, the rules 
ensure demand within the GHG regulation area bears the cost of that payment.  

Locational marginal prices for supply serving demand outside of a GHG 
regulation area will not reflect these costs. 
 

 In the fifteen-minute market and five-minute real-time dispatch, the GHG 
payments to resource scheduling coordinators will reflect the product of the 
obligation to serve demand in a specific GHG regulation area and the marginal 

GHG cost for the respective GHG regulation area.363  The WEIM will collect 

                                              
357  Tariff appendix C, existing section F. 

358  Tariff appendix C, new section A.5. 

359  The CAISO proposes to revise the existing term Greenhouse Gas Emission Cost 
Revenue to make it applicable to both EDAM and the WEIM.  Tariff appendix A, revised definition 
of Greenhouse Gas Emission Cost Revenue. 

360  The CAISO also proposes clarifying changes to its bid cost recovery calculations to 
account for GHG bid costs and revenues in both the integrated forward market and real-time 
market.  See, e.g., revisions to existing tariff sections 11.8.2.1, 11.8.2.2, 11.8.4.1, and 11.8.4.2.   

361  New tariff sections 11.2.1.1 and 33.11.3.7. 

362  Id. 

363  New tariff section 11.5.10. 
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these payments through locational marginal prices paid by load in the GHG 

regulation areas.  Similar to today, scheduling coordinators for resources within a 
GHG regulation will recover the cost of GHG compliance through energy 
payments.  Real-time market settlements of GHG payments reflect deviations or 

imbalances from day-ahead market settlements.  A resource’s fifteen-minute 
market settlement for GHG payments associated with an attribution to serve 
demand in a specific GHG regulation area reflects any imbalance from the 

resource’s day-ahead attribution for that GHG regulation area.  A resource’s real-
time dispatch GHG settlement for a specific GHG regulation area reflects any 
imbalance from the resource’s fifteen-minute market GHG attribution for that 

GHG regulation area.  This is similar to how the WEIM works today.  Under the 
proposed approach, these rules will ensure resources that offer their supply and 
receive an attribution to serve demand in a GHG regulation area receive 

compensation for the compliance obligations they will face as electricity importers 
into a GHG regulation area.  In addition, the rules ensure demand within the 
GHG regulation area bears the cost of that payment.  Locational marginal prices 

for supply serving demand outside of a GHG regulation area will not reflect these 
costs. 
 

 The following simplified example reflects the settlement of an EDAM 
resource located outside of a specific GHG regulation area that receives a 50 
MWh attribution to serve demand in that GHG regulation area in the day-ahead 

market for a particular trading hour and an incremental attribution of 10 MWh in 
each of the real-time market intervals of that operating hour.  In total for that 
hour, the resource will receive a $500 MWh payment from its day-ahead market 

attributions and an additional $400 MWh payment from its real-time market 
attributions.  The additional payment reflects the increase in the real-time 
marginal GHG cost for its 50 MWh day-ahead attribution that rolled over into real-

time and for its incremental real-time market attribution of 10MWh at the real-time 
marginal GHG cost.364 
 

Market Interval Attribution and 
Marginal GHG Cost 

Payment 

Day-ahead market 50 MWh at $10 marginal 
GHG cost 

$500 MWh 

Fifteen-minute market 
intervals  

60 MWh at $15 marginal 
GHG cost  

$900 MWh  
 

                                              
364  The resource’s imbalance settlement could also be lower if it received less of an 
attribution in the real-time market than it received in the day-ahead market and/or if the marginal 
GHG cost is lower in the real-time market than in the day-ahead market. 
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Five-minute real-time 
dispatch intervals 

60 MWh at $15 marginal 
GHG cost 

$900 MWh365 

 
  

The CAISO also proposes to establish offset accounts in the day-ahead 

market and real-time market for marginal GHG costs associated with a specific 
GHG Regulation Area.366  These offset accounts ensure there is a balance 
between amounts collected from demand in a GHG regulation area and 

payments made to compensate resources that receive an attribution to serve that 
demand.  These offset accounts maintain financial neutrality for the CAISO as a 
market operator and address variances that may arise between dispatch and 

settlement quantities across market intervals.  The Commission has previously 
accepted using these neutrality adjustments through offset accounts in the 
CAISO’s markets.367  Conceptually, marginal GHG cost payments made to 

resources receiving an attribution to serve demand in a GHG regulation area 
should be equal to amounts charged to demand for that payment.  To the extent 
the sum of the settlement amount for GHG payments and costs for a specific 

GHG regulation area does not equal zero because of variances in meter data or 
tagged quantities, the CAISO will assess charges or make payments to metered 
demand within a specific GHG regulation area through these offset accounts.   

 
 Today, the CAISO utilizes its real-time imbalance energy offset account to 
ensure neutrality between payments made to resources based on their 

attributions to serve demand in California balancing areas and amounts collected 
from demand in those balancing areas to make those payments.  With the 
implementation of two GHG regulation areas with separate marginal GHG costs, 

the CAISO proposes to create a separate offset account for each GHG regulation 
area.  This will ensure the CAISO maintains neutrality within each GHG 
regulation area.  Additionally, the CAISO is proposing tariff revisions to exclude 

marginal GHG costs from the current real-time imbalance energy offset.368   
 

g. Data Availability 

 

                                              
365  This $900 MWh amount consists of the $500 MWh attribution from the day-ahead market 
listed above plus the incremental deviation in real-time (i.e., 50 MWh x $5 increase at the real-
time marginal GHG cost plus 10 MWh x $15). 

366  New tariff sections 33.11.3.9.2 and 11.5.4.1.4. 

367  See Cal. Indep. Sys. Operator Corp., Commission Letter Order, Docket No. ER19-2497-
000 (Sept. 6, 2019). 

368  Revised tariff section 11.5.4.1.1. 
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 Finally, the CAISO proposes to confirm its data availability and disclosure 

policies as they relate to GHG in the tariff.369  For resources located in California 
and for resources located in EDAM balancing areas, the CAISO will notify 
scheduling coordinators of their reference pass schedules and their market 

results reflecting the MW quantity of any energy supporting transfers that served 
a particular GHG regulation area.  The CAISO also will have the authority to 
disclose information regarding GHG transfers to a governmental authority only so 

long as the information does not disclose confidential information of any market 
participant.  The CAISO intends to disclose such information to governmental 
authorities involved in overseeing state GHG policies.  The CAISO proposes 

parallel obligations related to GHG transfers in the WEIM.370  These tariff 
provisions will ensure market participants have access to the data needed to 
meet their compliance obligations, and state agencies can review aggregated 

data relevant to their programs. 
 

4. Locational Marginal Price Formation 

Changes  
 

The CAISO calculates the LMP in each market interval for each node 
using a reference bus that represents the distributed load in the market area (i.e., 

the full EDAM area of all balancing authorities participating in the extended day-
ahead market or the full WEIM area of all balancing areas participating in the 

extended day-ahead market or the full WEIM area of all balancing areas 
participating in the real-time market).371  Today the CAISO derives a marginal 
energy cost based on the shadow price of the power balance constraint at the 

optimal solution across the entire market area.  Upon implementation of EDAM, 
the CAISO will derive a marginal energy cost based on the shadow price of the 
power balance constraint at the optimal solution for each balancing area in the 

market area.372 
 

The textbook definition of the locational marginal price at a given location 

or pricing node is the cost of serving the next increment of demand at that 
location.  In the CAISO’s current market solution, the LMP is synthesized from its 
components, namely the marginal energy cost (MEC), the marginal cost of 

losses (MCL), the marginal cost of congestion (MCC), and the marginal cost of 
greenhouse gas (MCG) – an additional component developed to represent GHG 
bid adders in the WEIM.373  In the traditional market with a single balancing area, 

                                              
369  New tariff section 33.32.6. 

370  New tariff section 29.32.2. 

371   Revised tariff appendix C. 

372   Id. 

373  See Cal. Ind. Sys. Operator Corp., 153 FERC ¶ 61,087, at PP 57-58 (accepting CAISO’s 
proposal regarding the greenhouse gas bid adder enhancements). 
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like today’s day-ahead market for the CAISO balancing area, the MEC is the 

shadow price of the power balance constraint, which balances supply and 
demand in the market area. 
 

With the extension of the real-time market to other balancing areas 
starting in 2014 under the WEIM, a power balance constraint is enforced for each 
balancing area reflecting the net transfer as the mismatch of supply and demand 

within each balancing area.  This results in a MEC for each balancing area.  To 
maintain the traditional system marginal energy cost (SMEC) as part of the 
WEIM, which as its name suggests is the same for all locations in the market 

area, the CAISO balancing area was selected as a reference setting balancing 
area of the SMEC for the market area.  This transformation from the MEC to the 
SMEC in the WEIM does not alter the LMP, which remains the sum of its 

components.  Instead, the difference among other balancing areas’ MEC and the 
CAISO balancing area MEC is added to the MCC for each balancing area in the 
WEIM to account and allocate congestion offset costs among balancing areas.374  

With the introduction of transfer settlement in EDAM and the separation between 
transfer and congestion revenue, however, this transformation is no longer 
applicable.375  The difference between the MECs of two balancing areas in 

EDAM will result in transfer revenue from the transfers between them, and as 
such it cannot be added to the MCC.  The MEC for each balancing area in EDAM 
must be referenced, and it is no longer necessary or appropriate to reference a 

SMEC in the LMP formulation. 
 
The market model will include transfer system resources on each side of 

the market transfer between balancing areas participating in the extended day-
ahead market to represent the MEC of the respective balancing area.  The MEC 
may differ between balancing areas in the market area when market transfers 

between the balancing areas are scheduled at their respective scheduling limits.  
The MEC difference between the balancing areas on either side of a specific 
market transfer generates transfer revenue.376 

 
The CAISO will calculate the MCC at each node as the net contribution of 

the shadow prices of the binding constraints at the optimal solution, weighed by 

                                              
374  See existing tariff section 11.5.8.4 (accounting for congestion offset costs between 
balancing areas in the WEIM); see also Cal. Ind. Sys. Operator Corp., 155 FERC ¶ 61,329, at P 
35 (2016) (accepting revisions to enhance the calculation and allocation of congestion offset 
costs between balancing areas in the WEIM). 

375  See section V.D.3 of this transmittal letter (discussing the calculation and allocation of 
congestion revenue and transfer revenue between balancing areas).  

376  No stakeholders raised specific concerns regarding the proposed changes to tariff 
appendix C.  
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the respective power transfer distribution factors.  For market area intertie 

resources at a scheduling point and transfer resources at a transfer location, the 
power transfer distribution factors to an intertie constraint or intertie scheduling 
limit at that scheduling point is +1 for an import and –1 for an export.377  The 

CAISO does not consider the effect of transmission losses in calculating power 
transfer distribution factors; they depend only on the network configuration.  
Furthermore, the difference between the power transfer distribution factors at two 

nodes with respect to any binding transmission constraint, and thus the 
difference between the MCC at these nodes, is independent of the selection of 
the reference bus. 

 
 Under the proposed tariff revisions, the CAISO will calculate the MCL at 
each node as the product of the MEC and the rate for marginal losses at that 

node, where the rate for marginal losses is the sensitivity (partial derivative) of 
system losses to an increment of power injected at that node and absorbed by 
the reference bus.378  The distributed load reference used in this calculation is 

the scheduled load in the integrated forward market and the distributed demand 
forecast in the residual unit commitment process and the real-time market, within 
the market area.  This calculation reflects the area interchange control feature of 

the alternating current power flow where the net scheduled interchange of a 
balancing area is kept constant, while the iterative solution distributes loss 
deviation from the previous iteration to the reference bus.  Consequently, the rate 

for marginal losses of the transfer system resources that model a transfer at a 
location between two balancing areas in the EDAM market area may be different 
because these transfer system resources belong to different balancing areas.  

The CAISO will set the MCL for both of these transfer system resources to the 
average rate for marginal losses between the two so that there is no MCL 
difference between the transfer system resources on either side of a specific 

market transfer.  The calculation of the MCL ignores the marginal losses on 
transmission facilities outside the market area. 
 

 To reflect the LMP calculation at scheduling points outside the market 
area accurately, the CAISO will deploy an aggregated generation pricing node to 
account for prices at scheduling points separately from the transfer locations 

between balancing areas in the market area.  The CAISO calculates LMPs for 
intertie resources at scheduling points, which are represented in the network 
model as nodes or aggregations of nodes external to the market area ( i.e., at the 

boundary of a balancing area inside the market area with a balancing area 
outside the market area), through the same process it uses to calculate LMPs for 
nodes within the market area.  When system resources are registered at a 

scheduling point to a balancing area in the EDAM market area to model energy 
or capacity imports/exports from/to a balancing area outside the market area, the 

                                              
377  Tariff appendix C, revised section A.3. 

378  Tariff appendix C, revised section A.4. 
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CAISO will distribute the import/export energy schedule or capacity award of the 

system resource to a default generation aggregation point of the balancing area 
outside the market area that is the source/sink.  If the source/sink balancing area 
is unknown at the time the market runs, the CAISO will distribute the 

import/export energy schedule or capacity award of the relevant system resource 
to a generic generation aggregation point for the relevant scheduling point, and 
the LMP components of the system resource will reflect the marginal losses and 

congestion at the relevant aggregation point.   
 
 In certain cases, system resources are registered at a scheduling point to 

a balancing area in the market area to model energy imports/exports from/to 
another balancing area inside the market area.  This occurs because of 
differences in the applicable market area between the day-ahead market and the 

real-time market when a balancing area is outside the EDAM area in the day-
ahead market, but inside the WEIM area in the real-time market.  In this case, the 
CAISO cannot distribute the day-ahead energy schedule of the relevant system 

resource in the real-time market to the default aggregation point of the 
source/sink balancing area that is in the WEIM area because the resources in 
that balancing area are dispatched optimally.  Instead, the market distributes the 

day-ahead energy schedule of the relevant system resource to the node(s) of the 
relevant scheduling point using a WEIM mirror system resource at the same 
scheduling point.379  The WEIM mirror system resource belongs to the 

source/sink balancing area, and its base energy schedule matches the day-
ahead energy schedule of the system resource it mirrors.  The WEIM mirror 
system resource that mirrors a system resource has an export base schedule 

that matches the day-ahead import schedule of its mirrored system resource, or 
a base import schedule that matches the day-ahead export schedule of its 
mirrored system resource.380  The LMPs of the WEIM mirror system resource 

and the system resource it mirrors will be different because the MEC, MCC, and 
MCL differ because the two resources belong to different balancing areas in the 
market area. 

 
D. Post-Market Processes and Outputs  
 

 The CAISO’s extended day-ahead market will produce resource 
commitments and EDAM energy transfers that the CAISO, as the market 
operator, will ultimately settle and allocate to the appropriate scheduling 

                                              
379  See existing tariff section 29.27(c) (providing for WEIM mirror system resources between 
balancing areas), and new tariff section 33.18.1 (requiring WEIM mirror system resource 
registration for system resources at transfer locations between a balancing area in the EDAM 
area and a balancing area in the WEIM area). 

380  New tariff section 33.30.9. 
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coordinator for the balancing authority.  The proposed tariff framework addresses 

the structure for such charges and the creation of any revenue.  Individual 
balancing authorities, including the CAISO, will distribute charges and revenue to 
the appropriate entities within their balancing area in accordance with the terms 

and conditions of their individual tariffs.381 
 

1. Transmission Revenue Recovery  

 
Participating in the day-ahead market will not affect transmission owners’ 

costs of owning, maintaining, or constructing transmission facilities.  For 

example, the CAISO will not become the transmission planner for balancing 
areas participating in EDAM.  Moreover, EDAM transmission owners will still be 
subject to the rates accepted by the Commission.382  Most expected EDAM 

transmission owners also use formula transmission rates, which help mitigate the 
risk that joining EDAM will suddenly result in over- or under-recovery of their 
revenue requirements.  Any change in costs or revenues would roll over into the 

next annual update of the formula rate.  Even if a transmission owner has stated 
rates, it would have the opportunity to file a new rate case soon after joining 
EDAM to account for any new costs and revenues. 

 
 Although participating in the day-ahead market will not affect the 
transmission owner’s transmission costs, it may affect the allocation of revenues 

received for using its transmission system.  If transmission owners release 
transmission to the CAISO’s day-ahead market, they will forego some 
transmission sales established in their rate cases before joining EDAM.  

Stakeholders, EDAM transmission owners, and EDAM local regulators have 
raised concerns that changes to transmission owner revenue recovery due to 
transmission owner participation in EDAM may result in unexpected downstream 

cost shifts for ratepayers.  To avoid unintended cost shifts at the outset of their 
participation in EDAM, the CAISO proposes to protect EDAM transmission 
owners against the risk of foregone transmission revenues.  The CAISO will 

assess an EDAM access charge383 to recover the eligible revenue shortfalls of 

                                              
381  https://stakeholdercenter.caiso.com/StakeholderInitiatives/Extended-day-ahead-market-
ISO-balancing-authority-area-participation-rules. 

382  EDAM transmission owners can also have rates subject to another applicable regulator 
or self-regulated by publicly-owned entities; however, the vast majority of potential transmission 
owners participating in EDAM are Commission jurisdictional public utilities. 

383  CAISO regional and local access charges (known collectively as transmission access 
charges or TAC) are unaffected and apply to the CAISO balancing area only.  See existing tariff 
section 26 and tariff appendix F, existing schedule 3. 

https://stakeholdercenter.caiso.com/StakeholderInitiatives/Extended-day-ahead-market-ISO-balancing-authority-area-participation-rules
https://stakeholdercenter.caiso.com/StakeholderInitiatives/Extended-day-ahead-market-ISO-balancing-authority-area-participation-rules
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one EDAM balancing area to the other EDAM balancing areas.384  The CAISO 

and prospective EDAM transmission owners expect these access charges will be 
relatively small at the beginning and potentially become lower as EDAM 
transmission owners adjust their rates to reflect recovery of their revenue 

requirements under a model where they use their transmission assets to support 
participation in the day-ahead market.  The CAISO included projected EDAM 
access charges in appendix 2 to the EDAM Final Proposal (provided in 

attachment E to this filing). 
 
 EDAM transmission owners may include in the EDAM access charges 

only those shortfalls expected to result from transitioning from bilateral 
transmission service to day-ahead market service.  These include potential 
shortfalls associated with expected revenues385 from sales of hourly non-firm 

point-to-point, daily non-firm point-to-point, weekly non-firm point-to-point, 
monthly non-firm point-to-point, hourly firm point-to-point, daily firm point-to-point, 
weekly firm point-to-point, and monthly firm point-to-point transmission service.386  

These are the transmission services most likely to be displaced by EDAM 
transfers.  
 

Likewise, the CAISO will permit EDAM transmission owners to recover 
revenue shortfalls associated with wheeling through an EDAM balancing area or 
the CAISO balancing area associated with an EDAM transmission service 

provider in excess of the total net transfers of the EDAM balancing area.387  In 
periods where this excess occurs, the transmission owner will be compensated 
for the transmission use that supports the excess wheeling.388  Recovering these 

eligible revenue shortfalls through the EDAM access charge will mitigate 
potential rate shocks among ratepayers of EDAM transmission service providers 
due to any loss of expected revenues, maintaining just and reasonable rates for 

EDAM transmission owners. 
 
 All costs related to sales with an EDAM transmission owner’s 

merchant/marketing function are ineligible to be recovered through the EDAM 

                                              
384  New tariff sections 33.26 and 33.26.1.  All provisions in new tariff section 33.26 are 
severable from each other, and new tariff section 33.26 as a whole is severable from the rest of 
this filing.   

385  The shortfalls between expected revenues and actual revenues from these services 
reflect services a transmission service provider may not sell after transmission capacity is 
released for optimization in the day-ahead market, resulting in EDAM transfers. 

386  New tariff section 33.26.2.1. 

387  New tariff section 33.26.2.3. 

388  Id. 
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access charge because EDAM participation will impact the total cost and 

revenue equally, negating any impact to ratepayers.389  To determine the costs 
eligible for recovery through the EDAM access charge, EDAM transmission 
owners will first calculate their recoverable revenue based on their average rate 

approved by the Commission or applicable regulator for the preceding three 
years.  The costs recoverable through the EDAM access charge consist of the 
difference between the EDAM recoverable revenue and actual transmission 

recovered revenue eligible for recovery.390   
 
 Additionally, EDAM transmission owners may recover in the EDAM 

access charge a portion of costs that would not appear in the three-year 
lookback, but whose cost recovery EDAM affects.391  These include certain new 
network upgrade costs and revenue shortfalls from sales of non-firm and short-

term firm transmission associated with the release of transmission capacity 
resulting from the expiration of EDAM legacy contracts.  EDAM transmission 
owners can only include in the EDAM access charge new network upgrade costs 

that relate to EDAM transmission service.  Eligible new network upgrade costs 
are those that increase transfer capability between EDAM entity balancing areas 
or between the CAISO balancing area and an EDAM entity balancing area and 

are energized after the EDAM entity begins participation in the day-ahead 
market.392  Likewise, an EDAM transmission owner cannot shift all of its eligible 
new network upgrade costs into the EDAM access charge.393  The EDAM access 

charge can only include a percentage of the projected revenue394 from the new 
network upgrades equal to the EDAM transmission owner’s ratio of (a) the non-
firm and short-term firm point-to-point historical EDAM recoverable transmission 

revenues395 to (b) the EDAM transmission owner’s total revenue requirement.  
For example, if non-firm and short-term firm sales constitute 10 percent of an 
EDAM transmission owner’s total revenue requirement, and a new eligible 

upgrade costs $100 million, the maximum amount recoverable through the 
EDAM access charge would be $10 million ( i.e., 10 percent of $100 million).  This 

caps the EDAM access charge recovery of eligible new network upgrades by 

applying the historic ratio of non-firm/short-term firm transmission revenues to 

                                              
389  New tariff section 33.26.2.1. 

390  New tariff section 33.26.2.1.1. 

391  New tariff section 33.26.2.2. 

392  Id. 

393  Id. 

394  In other words, the EDAM access charge can only include projected revenues associated 
with approved new transmission costs. 

395  I.e., those described in the previous paragraph. 
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total transmission revenues to the costs of the new transmission facility.  This will 

mitigate the risk of rate shock from new network upgrades, and dis-incent 
transmission owners from attempting to construct new network upgrades so they 
can fully allocate the project costs to the EDAM access charge. 

 
 The CAISO also proposes to include a provision requiring the CAISO to 
include examples of network upgrades that increase transfer capability in the 

applicable business practice manual.396  Generally, network upgrades increase 
transfer capability if they increase total transfer capability, create new interfaces, 
increase the simultaneous import limits at existing interfaces, result from an 

interregional transmission project to increase transfer capability, or are identified 
through the Western Electricity Coordinating Council (WECC) path rating process 
to do the same.397  These tariff provisions will help protect transmission 

ratepayers from undue costs, while ensuring they contribute to network upgrade 
costs commensurate with the benefits they receive.  Absent these tariff 
provisions, transmission customers of EDAM transmission service providers 

could free-ride on new network upgrades, unduly shifting costs to other ratepayer 
classes. 
 

 Using the aggregate annual costs described above for each EDAM 
transmission owner, the CAISO will compute a $/MWh rate specific to each 
EDAM balancing area.398  To form the numerator of the rate, the CAISO will 

divide each EDAM transmission owner’s revenue shortfall to the EDAM 
balancing areas associated with the other EDAM transmission owners by (a) the 
EDAM transmission service provider’s gross load divided by (b) the total EDAM 

area gross load minus gross load of the EDAM transmission service provider.  
Accounting for the EDAM transmission service provider’s gross load in relation to 
the overall EDAM gross load helps ensure EDAM access charges do not allocate 

costs beyond potential benefits, because the EDAM transmission owner’s impact 
on the EDAM access charge will be proportional to its own share of gross load in 
the EDAM area. 

  
 The CAISO will assess the EDAM access charge to gross load in each 
EDAM balancing area.399  Gross load represents end-use customer demand 

(adjusted for distribution losses), including demand served by excess behind-the-

                                              
396  New tariff section 33.26.2.2. 

397  Id. 

398  New tariff section 33.26.1.1. 

399  New tariff section 33.26.3.  
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meter production.400  Each EDAM access charge will recover the projected 

recoverable revenue shortfalls for the EDAM balancing areas outside the 
balancing area for that access charge, such that no EDAM balancing area will be 
assessed its own projected recoverable revenue shortfalls.   

 
 Once collected through the EDAM access charges, the CAISO will 
allocate revenues collected to EDAM entities on behalf of each such EDAM 

transmission owner, in proportion to its share of EDAM projected recoverable 
revenue shortfalls.401  For example if EDAM transmission owner A expected to 
recover $6 million from the EDAM access charge, and EDAM transmission owner 

B expected to recover $4 million, and the CAISO collected $12 million through 
the access charge, transmission owner A would receive $7.2 million and 
transmission owner B would receive $4.8 million.  The same calculation would 

apply if the CAISO recovered less than expected through the access charge.  In 
either situation, the CAISO tariff requires that any under- or over-recovery be 
rolled into the next year’s forecasted recoverable revenue from the access 

charge.402  This true-up will help right-size the EDAM access charge year-to-year 
based on expected collections and actual collections. 
 

 To ensure complete transparency over the EDAM access charges, the 
CAISO proposes to require EDAM transmission owners to provide the CAISO 
with all documentation necessary to determine each component of the EDAM 

access charge.403  At a minimum, this documentation will include:  (a) the final 
order from the Commission or the local regulatory authority effecting the 
approved transmission rates; (b) the sums for each recoverable revenue 

component and true-up; and (c) an authorized affidavit from each EDAM 
transmission owner attesting to the accuracy of the data provided.404  The CAISO 
may include other requirements in its business practice manuals to ensure 

consistent practices, and to ensure third parties can review and verify the inputs 
to the EDAM access charges.  For each EDAM transmission owner, the CAISO 
will maintain on its website the current sum of each recoverable revenue 

component, the total true-up, and total eligible recovery.  The CAISO also will 
maintain on its website each EDAM access charge, including the rate, the gross 

                                              
400  The CAISO proposes to revise the existing definition of gross load to include demand 
directly connected to the distribution system of an EDAM transmission service provider in an 
EDAM balancing area.  Tariff appendix A, revised definition of Gross Load.  Under both the 
existing and the revised definition, gross load excludes demand served onsite by the customer’s 
own behind-the-meter production, such as rooftop solar generation that serves the customer’s 
own demand.  Gross load also is the billing determinant for the CAISO’s transmission access 
charges. 

401  New tariff section 33.26.3. 

402  New tariff section 33.26.1.2. 

403  New tariff section 33.26.4.  

404  Id. 
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load, and the total eligible recovery in that balancing area, similar to how the 

CAISO maintains data for its transmission owners’ transmission access charges.  
This transparency will help ensure load-serving entities, regulators, and 
ratepayers can review and verify the accuracy of the inputs and assumptions 

within the EDAM access charges. 
 

2. Settlements Generally  

 
 The extended day-ahead market will settle in accordance with the CAISO 
tariff-based timelines and procedures associated with settlement of all market 

participant transactions.  The CAISO will assess and settle all day-ahead market 
charges in EDAM in same manner as it does today in the CAISO balancing area 
today; however, there are some a unique dimensions to EDAM necessitates 

additional EDAM-specific settlement provisions.405  Differences in settlement 
between EDAM and the CAISO day-ahead market in a single balancing area 
primarily arise in the context of the resource sufficiency evaluation surcharge and 

the greenhouse gas accounting rules (both discussed above),406 and in the 
context of transfer and congestion revenues allocated between balancing areas 
(discussed immediately below). 

 
3. Transfer and Congestion Revenue 

Allocation 

 
 The CAISO models internal transmission constraints, internal transmission 
limits, and transmission transfer limits in the WEIM today, and will continue to do 

so in EDAM.  If these internal transmission limitations or constraints are reached, 
the market will seek to redispatch around them.  The marginal cost of congestion 
accounts for differences between the incremental cost to serve demand in 

different locations, and the CAISO recovers these costs as congestion revenues.  
In the WEIM, the CAISO settles this congestion revenue through one charge 
code on a net basis where the revenues accrued are offset by incurred 

congestion costs.407  This calculation accounts for congestion revenue accrued 
due to binding transfer scheduling constraints among the balancing areas 
associated with the transfer locations between balancing areas.  In EDAM, the 

CAISO proposes to account for these accrued incremental costs as internal 
congestion revenues and will allocate them to the balancing authority where the 
binding constraint is modeled, including any adjustment for congestion 

                                              
405  New tariff section 33.11, et seq. 

406  See sections V.B.2 and V.C.3 of this transmittal letter. 

407   See existing tariff section 11.5.4.1 (allocating congestion revenue through a single offset 
calculation). 
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differences that may be reversed for legacy contracts or ownership rights.408  

Allocating congestion revenues associated with binding internal transmission 
constraints within a balancing area to the corresponding balancing authority 
participating in EDAM is appropriate because that is where the constraint is 

modeled.  In the CAISO balancing area, these congestion revenues will fund 
CRRs. 
 

 Entities in the WEIM also make transmission available at interties between 
balancing areas to support energy transfers.  This practice will continue with 
EDAM along with the addition of capacity transfers.409  The transmission across 

interfaces between balancing areas may have limitations or other constraints, 
largely due to the amount of transmission capability made available to the market 
across the transfer interfaces, which sets a scheduling limit.  When this transfer 

scheduling limit binds, the market will seek to re-dispatch to meet the obligations 
across the market footprint (i.e., the EDAM area), and it may award energy or 

capacity from higher-cost resources within a balancing area to meet demand and 

uncertainty requirements in another balancing area.  This will result in price 
separation of the marginal energy component between the balancing area where 
the constraint is located and the rest of the EDAM area (or price differences in 

imbalance reserves or reliability capacity).  This price separation represents the 
accrual of transfer revenue in the extended day-ahead market.  Rather than 
settling these revenues under the umbrella of congestion revenue using one 

settlement charge code, the CAISO will separate this revenue component as 
accrued transfer revenue and settle it independently from accrued congestion 
revenue.410  This separation of the congestion revenue from the transfer revenue 

supports separate accounting, which in turn provides for the allocation of transfer 
revenue to the rights holders that voluntarily made transmission available to the 
day-ahead market.  Otherwise, EDAM would be unable to account for this 

revenue these rights holders are entitled to under the EDAM transmission 
availability framework.411 
 

                                              
408   See new tariff section 33.11.1.2 (allocating congestion revenue internal to each balancing 
area without consideration of transfer scheduling constraints). 

409   Transfer revenue will similarly accrue for price differences between the marginal 
imbalance reserve and reliability capacity products.  For simplicity, this discussion focuses on the 
price difference in energy, which will account for the most transfer revenue.  

410   See new tariff section 33.11.1 (separating the allocation of day-ahead congestion and 
transfer revenue into distinct calculations); see also new tariff section 11.5.4.1.2(b)(3) (modifying 
the real-time congestion offset calculation to reflect the changes in the settlement of day-ahead 
congestion revenue). 

411  See section V.B.1.b-c of this transmittal letter (describing the option for legacy contract, 
ownership, and transmission customer rights holders to make transmission available to support 
EDAM transfers in exchange for transfer revenue).  



The Honorable Kimberly D. Bose 
August 22, 2023  

Page 187 
 

As described in the LMP discussion in section V.C.4 of this transmittal 

letter, in a single balancing area like today’s CAISO day-ahead market, the 
marginal energy cost (MEC) is the shadow price of the power balance constraint.  
With the extension of the real-time market in the WEIM, the market enforces a 

power balance constraint for each balancing area introducing the WEIM net 
transfer as the mismatch of supply and demand in each balancing area.  This 
results in a MEC for each balancing area.  To maintain the traditional system 

marginal energy costs in the WEIM, which is the same for all locations in the 
market footprint, the CAISO balancing area was selected as a reference setting 
for the SMEC, whereas the difference between any other balancing area MEC 

and the CAISO MEC was added to the MCC for that balancing area.  
 
The settlement of imbalance energy at the relevant nodal MCC 

determined the real-time congestion revenue or shortfall collected from each 
balancing area.  The real-time balancing area congestion revenue/shortfall in the 
WEIM does not distinguish between congestion generated by the price 

separation between balancing areas versus internal transmission constraints.  
However, to ensure the appropriate balancing area is distributed the appropriate 
congestion revenue or congestion shortfall, the WEIM also calculates a MCC 

distribution price.  The MCC distribution price is the sum associated the 
congestion attributed to the enforcement of the net transfer constraint by 
balancing area based upon the released transmission at transfer location plus 

the congestion associated with internal transmission constraint.  The congestion 
attributed to enforcing the net transfer constraint is distributed to the balancing 
area that released unsold transmission at transfer location to facilitate the 

transfer of energy between the balancing areas.  In addition, the internal 
transmission constraint congestion was retained in the balancing area where the 
internal transmission constraint is defined.  This approach breaks down when 

transfer revenue, which is essentially congestion revenue at the transfer location 
between balancing areas in EDAM, is separately calculated and settled.   
 

In EDAM, congestion revenue is collected from the settlement of energy or 
capacity and MCC difference between source or sink associated with an binding 
internal transmission constraints.  Allocating EDAM congestion revenues in all 

cases to the balancing area where the constraint is binding is appropriate 
because that balancing area is responsible for resolving the constraint, whether 
through re-dispatch or otherwise.  Thus, it is reasonable to allocate the 

congestion revenue to the balancing area where the internal transmission 
constraint materialized.  This rationale applies regardless of the condition that 
triggers the internal constraint, (e.g., caused by purely internal congestion or 

imports across multiple interties simultaneously creating congestion on internal 
transmission constraints).  Simultaneous import flow conditions and internal path 
interactions are a common occurrence across balancing areas, and the host 

balancing area is responsible for responding to the condition occurring in its 
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balancing area.  Thus, it should receive the congestion revenue from all internal 

flows and when external flows cause internal constraints to bind. 
 
 The following example illustrates the accrual and settlement of transfer 

revenue between balancing area 1 (BAA1) and balancing area 2 (BAA2) based 
on the price differences between the two balancing areas.  For simplicity, this 
example reflects a difference in energy prices, with a similar outcome possible 

when price differences for reliability capacity or imbalance reserves occur and 
the scheduling limit between balancing areas is reached. 
 

 
 
The two EDAM entities that made the transmission available to facilitate 

the energy or capacity transfer generally will share the transfer revenue equally.  
The exception to the equal sharing of transfer revenue is for situations where a 
transmission customer releases its transmission rights and makes capacity 

available at an interface in advance in return for transfer revenue.  In such cases, 
the transmission customer will receive the full allocation of transfer revenue 
associated with its released right.  EDAM will also accommodate any agreed-
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upon and documented different sharing arrangement of transfer revenues 

between two balancing areas.412 
 
 The separation of congestion revenue settlement from transfer revenue 

settlement in EDAM is necessary for accurate accounting and settlement of day-
ahead energy and capacity transfer costs because transmission customers that 
make their rights available for the day-ahead market and forgo their right to later 

scheduled use in exchange for transfer revenue must be settled separately.  
Transfer revenue represents the market value of transmission made available at 
internal interties by the service provider or customers holding transmission rights.  

Congestion revenue, on the other hand, represents the cost to serve demand 
across the internal transmission system of a balancing area.  Without separation 
of congestion revenue from transfer revenue, the CAISO would be unable to 

allocate transfer revenue cleanly and directly to transmission customers because 
the monies would be comingled with congestion revenue that would be allocated 
to the balancing area supporting the transfer.413   

 
This settlement mechanism supports an important dimension of 

transmission availability and relates to changes in the formulation of the marginal 

energy component of the locational marginal price that facilitate extension of the 
day-ahead market across a multi-balancing area footprint.   

 

The following example illustrates the accrual of congestion revenue within 
a balancing area based on the locational marginal price differences between 
generation G1 and G2 and load L due to a binding constraint between locations. 

 

                                              
412  New tariff section 33.11.1.1.1. 

413   See Real-Time Settlement Review, Draft Final Proposal, at 8-13 (Oct. 20, 2021) 
(evaluating potential cost shifting within the WEIM area and between WEIM and non-WEIM 
balancing areas, and concluding that the CAISO should settle all system resources associated 
with transfers).  This document is available on the CAISO website at 
http://www.caiso.com/InitiativeDocuments/DraftFinalProposal-Real-TimeSettlementReview.pdf. 

http://www.caiso.com/InitiativeDocuments/DraftFinalProposal-Real-TimeSettlementReview.pdf
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Settling transfer revenue separately from congestion revenue in EDAM is 
also necessary to support CRRs in the CAISO balancing area.  CRR holders 
purchase or are allocated rights from a source to a sink to hedge their exposure 

to internal transmission congestion.414  CRR holders in the CAISO balancing 
area have not purchased rights on transmission between two balancing areas.  
The CAISO thus will still require an allocation of congestion revenue separate 

from transfer revenue to fund CRRs.   
 
The CAISO will adjust congestion revenue within an EDAM balancing area 

for legacy contract and ownership rights that receive a hedge against congestion 
and will settle with the scheduling coordinator for the balancing authority.415  The 
transmission service provider would thereafter allocate the congestion revenue 

under the provisions of its tariff.416  The allocation of congestion revenue to an 
EDAM balancing area is consistent with the allocation of congestion offset costs 

                                              
414  See generally existing tariff section 36. 

415  New tariff section 33.11.3.8 (providing for settlement of legacy contracts and ownership 
rights). 

416  New tariff section 33.11.1.2 (providing for settlement of congestion revenue). 
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in the WEIM today.417  Moreover, the transmission service provider within an 

EDAM balancing area is in the best position to determine what an equitable 
allocation among its transmission customers is.  An attempt to standardize this 
allocation under the CAISO tariff would invariably infringe upon the relationship 

between the EDAM transmission service provider and its customers.418  
 

4. Stakeholder Positions on Transfer 

and Congestion Revenue Allocation 
 

 Stakeholders supported an equal distribution of transfer revenue that 

accrues between balancing areas as equitable.  Establishing an equal sharing 
allocation as the default recognizes that both balancing areas brought 
transmission to the interface that supported the transfer.  Further, two balancing 

authorities can mutually agree to an allocation different than an equal sharing to 
support a commercial, agreed upon arrangement that requires a different 
allocation. 

 
 A few stakeholders recommended extending the current WEIM congestion 
distribution to EDAM with a slight modification.  Specifically, they suggested the 

MCC distribution price should not retain the congestion associated with internal 
transmission constraint to the balancing area in which it was modeled; rather, it 
should be shared equally among the balancing areas similar to transfer 

revenues.  The CAISO considered this suggestion and concluded adopting this 
position would increase the revenue to transmission customers and reduce 
compensation to the balancing area.  This revenue represents an important 

dimension of the pool of revenue available for each balancing area to sub-
allocate under the associated transmission owner tariff.  The transmission 
service provider is in the best position to determine an equitable allocation of 

these revenues among its transmission customers, and directing the revenue 
from the CAISO to the transmission customers would undermine this opportunity 
for each balancing area to pool congestion revenue and determine the most 

appropriate allocation methodology among its customers.  

                                              
417  Existing tariff section 11.5.8 (providing for settlement of the congestion offset between 
balancing areas, including the CAISO balancing area). 

418  Similarly, although the CAISO balancing area has implemented congestion revenue 
rights, they may not be appropriate for all balancing authorities to implement at the outset of 
EDAM, particularly in the Northwest given the limitations on the Commission’s ability to require 
the conversion of firm transmission rights to tradable or financial rights.  See FPA section 218, 16 
U.S.C. § 824r(b) (stating that “nothing in [the FPA] confers on the Commission the authority to 
require an electric utility or person to convert to tradable or financial rights (1) firm transmission 
rights” pursuant to contract or by reason of ownership of transmission facilities as of the date the 
Energy Policy Act of 2005 was enacted, or “(2) firm transmission rights obtained by exercising 
contract or tariff rights associated with” such firm transmission rights).  The CAISO will continue to 
collaborate with stakeholders to explore the potential for CRRs to be made available as a means 
to allocate congestion revenue within an EDAM balancing area. 



The Honorable Kimberly D. Bose 
August 22, 2023  

Page 192 
 
 

This stakeholder recommendation further highlights the need to 
distinguish between transfer revenue associated when the net transfer constraint 
binds and the congestion revenue generated when an internal transmission 

constraint binds.  As explained above, in EDAM transfer revenue is collected 
from the settlement of transfer schedules of energy or capacity between two 
balancing areas when the net transfer constraint binds.  It is appropriate to 

allocate transfer revenue to the balancing areas whose transmission service 
providers or transmission customers schedule either their rights across the 
transfer or release those rights to the market for optimization the transfer of 

energy and capacity because:  (1) it provides transmission customer the ability to 
protect against marginal price differences of energy scheduled to flow between 
balancing areas, and (2) compensation for releasing transmission capacity to 

market for optimal dispatch of energy or capacity from a resource in one 
balancing area to meet the need of another balancing area.  
 

E. Additional General Tariff Provisions 
 

1. Creditworthiness 

 
Scheduling coordinators participating in EDAM must comply with the 

creditworthiness requirements in existing tariff section 12.419  If a scheduling 

coordinator fails to satisfy these requirements, the CAISO may implement 
enforcement actions pursuant to tariff section 12.  These are the same 
creditworthiness requirements that apply to scheduling coordinators taking part in 

the WEIM.420 
 

2. Dispute Resolution, Liability, and 

Confidentiality 
 

The intake of disputes initiated by EDAM participants in the day-ahead 

market will be subject to existing tariff section 11.29.8 and managed through the 
CAISO’s customer inquiry, dispute, and information (CIDI) system.  EDAM 
participants must follow the dispute resolution process described in existing tariff 

section 13, which requires parties to engage in informal good-faith negotiations 
and mediation before resorting to arbitration.421 
 

                                              
419  New tariff section 33.12. 

420  Existing tariff section 29.12. 

421  New tariff section 33.13. 
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The provisions in existing tariff section 14 regarding force majeure events, 

indemnity, liability, and penalties, as well as the confidentiality provisions in 
existing tariff section 20, also will apply to EDAM participation.422  WEIM 
participants already are obligated to follow these same provisions.423    

                                              
422  New tariff sections 33.14 and 33.20. 

423  Existing tariff sections 29.14 and 29.20. 
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3. Miscellaneous 

 
Miscellaneous tariff requirements, such as those regarding assignment, 

notice, and governing law and forum, are included in existing tariff section 22 and 

will apply to EDAM.424  Other miscellaneous tariff requirements specifically relate 
to EDAM participation.  For example, the CAISO may pass on taxes it incurs due 
to an entity’s EDAM participation to the applicable EDAM scheduling coordinator.  

The tariff requirements also address how title to energy will pass in the day-
ahead market and specify that neither the CAISO nor a balancing authority 
participating in EDAM will be a “Purchasing Selling Entity” under NERC 

requirements for purposes of e-tags or EDAM transfers.425 
 

F. Components of the CAISO’s Day-Ahead Market 

Design Not Included in the EDAM Design 
 

EDAM does not include every market design element of the CAISO’s day-

ahead market processes that currently applies to the CAISO balancing area.  In 
particular, the CAISO is not proposing at this time to extend existing functionality 
for inter-scheduling coordinator trades, ancillary services procurement, or 

congestion revenue rights to EDAM.  These features are either discretionary or 
are addressed through other mechanisms under the open access transmission 
tariffs that will remain in effect in non-CAISO balancing areas participating in 

EDAM.  The Commission should accept the EDAM design without these 
features, but it should not foreclose the opportunity for the CAISO and market 
participants to pursue them as potential future enhancements. 

 
1. Inter-Scheduling Coordinator Trades 

 

At this time, the CAISO is not proposing to support inter-scheduling 
coordinator trades within non-CAISO balancing areas participating in EDAM.  
Inter-scheduling coordinator trade functionality is a voluntary settlement service 

the CAISO makes available to scheduling coordinators to facilitate the market 
settlement of bilateral transactions that invoice the delivery of energy and 
ancillary services, as well as a means to allocate market payments and costs 

between bilateral counterparties.426  The functionality involves a series of pre-

                                              
424  New tariff section 33.22. 

425  Id. 

426  Existing tariff section 28.  See also Cal. Ind. Sys. Operator Corp. 116 FERC ¶ 61,274, at 
PP 453-54.  Inter-scheduling coordinator trading functionality also accommodated the settlement 
of certain bilateral energy contracts entered into by the State of California during the 2000-2001 
energy crisis.  These contracts had delivery provisions that could give the seller the choice of 
delivering power at any node within the CAISO’s balancing area.  These contracts have since 
terminated. 
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market validation and post-market confirmation steps to ensure the accuracy of 

settlements on which scheduling coordinators rely. 
 

The functionality for inter-scheduling coordinator trades has the potential 

to assist participants in EDAM, but is unnecessary to ensure extension of the 
day-ahead market is just and reasonable.  Inter-scheduling coordinator trades 
are not a necessary service for entities to participate in a day-ahead market 

process.  Buyers and sellers can still determine how they will manage the 
allocation of any market payments and costs under bilateral transactions 
between them.  The CAISO does not offer the functionality for inter-scheduling 

coordinator trades to participants in the WEIM.427  Likewise, it is unnecessary for 
initial implementation of EDAM.  However, the CAISO will discuss with 
stakeholders whether to extend this settlement functionality to participants in 

EDAM as a future design enhancement. 
 

2. Ancillary Services Procurement 

 
Today, the day-ahead and real-time market processes in the CAISO 

balancing area provide for the procurement of four ancillary services – regulation 

up, regulation down, spinning reserve, and non-spinning reserve.428  The CAISO 
market procures these services from ancillary service providers whose resources 
have met specific technical requirements.  Scheduling coordinators for these 

resources submit economic bids to offer their capacity or self-provide these 
services.  The CAISO co-optimizes ancillary services with energy when it 
procures these ancillary services in the day-ahead and real-time markets.  When 

the CAISO implements imbalance reserves through its day-ahead market 
enhancements proposed in this filing, it will also co-optimize ancillary services 
procurement with these commodities in the CAISO balancing area.   

 
The CAISO will not procure or settle ancillary services in other balancing 

areas at the outset of EDAM.429  Instead, the CAISO will consider whether a 

participating balancing area has secured sufficient capacity to meet its own 
ancillary service requirements and, in the case of reserve sharing groups, 
whether there is sufficient transmission to support delivery of those ancillary 

services as part of the resource sufficiency evaluation.  Meeting ancillary 
services requirements will remain a balancing authority function.  Transmission 
providers will continue to secure and allocate the costs of ancillary services such 

                                              
427  Existing tariff section 29.28. 

428  In addition, the CAISO contracts for a fifth ancillary service – voltage support – annually 
(or for such other period as the CAISO may determine is economically advantageous) and on a 
daily or hourly basis as required to maintain system reliability.  See generally existing tariff section 
8; tariff appendix A, existing definition of Ancillary Services. 

429  New tariff section 33.8. 
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as frequency regulation and operating reserves through various schedules of 

their open access transmission tariffs. 
 

EDAM will operate based on the input that each balancing area is 

securing sufficient ancillary services to meet its requirements.  Balancing areas 
participating in EDAM will self-provide their ancillary services in both the day-
ahead and real-time market and the market will validate this input through the 

resource sufficiency evaluation.  The integrated forward market will not optimize 
ancillary service capacity of balancing area participating in EDAM and will not 
optimize transmission for energy transfers when that transmission is set aside for 

use by reserve sharing groups to deploy ancillary services.  This approach 
respects each balancing authority’s responsibility for securing adequate ancillary 
services under its respective open access transmission tariffs. 

 
The CAISO plans to continue to work with stakeholders to explore 

implementing functionality to optimize bids and self-schedules for ancillary 

services in EDAM as a potential future design enhancement.  Prior to 
implementing any such functionality, the CAISO will propose market rules for 
consideration by the Commission. 

 
3. Congestion Revenue Rights 

 

Congestion Revenue Rights are financial instruments that market 
participants can acquire through a CAISO-administered allocation and auction 
process to provide a level of financial protection against the risks associated with 

unpredictable congestion charges.430  The CAISO financially settles CRRs based 
on the difference in the marginal cost of congestion component of the day-ahead 
market locational marginal price between two pricing points – a source and a sink 

– on the CAISO’s system, multiplied by the MW quantity of the CRRs a market 
participant holds between the two points.   

 

The CAISO maintains a CRR model that reflects the most up-to-date 
direct current full network model.  This model includes constraints and network 
topology that seeks to reflect, as closely as possible, similar constraints and 

network topology expected in the day-ahead market.  The CRR model, however, 
supports annual and monthly CRR allocations and auctions and runs well before 
the day-ahead market.431 

 

                                              
430  See generally existing tariff section 36.  See also Cal. Indep. Sys. Operator Corp., 149 
FERC ¶ 61,093, at P 2 (citations omitted) (“CRRs are financial instruments that enable their 
holders to hedge variability in congestion costs.  Entities acquire CRRs primarily to offset 
integrated forward market congestion costs reflected in the congestion component of locational 
marginal prices (LMPs).”). 

431  Existing tariff section 36.4.1. 
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The CAISO is not proposing to extend CRRs to balancing areas 

participating in EDAM as part of its initial design.  Transmission customers 
outside of the CAISO currently manage their risk of congestion by purchasing 
physical transmission rights under transmission service providers’ open access 

transmission tariffs or by exercising rights under legacy contracts.  They will 
continue to do so under EDAM.  These rights reflect existing path-specific 
transmission.  EDAM will compensate transmission customers with any energy 

transfer payments when they make transmission available to the market.  
Alternatively, EDAM will provide scheduling priority to transmission customers 
that self-schedule their physical transmission rights.  Like the use of financial 

transmission rights,432 using physical transmission rights to hedge the cost of 
congestion does not insulate transmission customers from all congestion costs.  
Physical transmission rights do, however, mitigate the risk of congestion costs 

between a specific source and delivery point on the transmission system. 
 

The CAISO will continue to discuss with stakeholders whether to make 

CRRs available across the EDAM area as a future design enhancement and how 
best to align CRRs with physical transmission rights secured under open access 
transmission tariffs.  This effort will include assessing how to ensure the market 

adequately funds CRRs as well as their value as an effective tool for market 
participants to hedge the cost of congestion between individual sources and 
sinks. 

 
G. Conforming Tariff Changes for Entities 

Participating in EDAM 

 
 Each entity that participates in EDAM, including the CAISO, must evaluate 
what changes to its individual tariff may be required to implement the final 

Commission-approved EDAM framework, understanding the EDAM framework 
has been designed with the goal of accommodating each of the diverse group of 
balancing authorities in the West.  For the CAISO balancing area, much of the 

relationship with its existing tariff provisions and the application of those 
provisions in EDAM have been included in the framework.  For other balancing 
areas, as stakeholder discussion revealed, although there is commonality in 

conforming changes that will need to be made, ultimately each potentially 
impacted balancing area and transmission service provider must address its 
unique considerations and work through its established stakeholder and 

governance processes to develop supporting tariff changes for participation in 
EDAM. 
 

 The CAISO has already initiated a stakeholder initiative to identify any 
portions of its tariff that may require amendment to allow the CAISO to participate 
in EDAM at the go-live date.  This initiative will determine the method to distribute 

                                              
432  Cal. Ind. Sys. Operator Corp. 116 FERC ¶ 61,274, at P 731. 
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the revenue, and charges, associated with EDAM resource sufficiency evaluation 

failures of the CAISO balancing area and EDAM transfer revenues.  Additionally, 
the initiative will produce guiding principles for the CAISO balancing area’s use of 
the EDAM net export transfer constraint and a process for recovering historical 

wheeling access charge revenues.  Throughout the course of this initiative, the 
CAISO is working with its stakeholders to develop a just and reasonable solution 
to allocate the EDAM benefits, and obligations, among the members of its 

balancing area.  The CAISO anticipates it will complete its stakeholder process 
and submit its proposed tariff revisions in a separate filing pursuant to section 
205 of the FPA shortly after consideration of its initial proposal, and assuming 

approval, by the CAISO Board of Governors at its September 2023 meeting.433 
 
 Other balancing authorities, including non-jurisdictional balancing 

authorities, will use similar processes to address similar concerns and can look to 
the CAISO’s leadership and experience from within its stakeholder process, as 
well as engagement during the approval processes applicable to the other 

balancing authorities.434  Entities that administer jurisdictional tariff services will 
need to harmonize their existing rules with the EDAM framework, particularly in 
the context of making transmission available to EDAM, in addition to specific cost 

allocation considerations within their balancing area.435   
 

For example, the EDAM framework will recover congestion and transfer 

revenues that the CAISO will allocate to the balancing area, and each balancing 
area will need to develop a methodology to re-allocate the revenue and costs 
under the associated EDAM transmission service provider tariff.  This cost 

allocation methodology may become somewhat standard across balancing areas 
through their associated approval processes prior to their participation in EDAM; 
however, the CAISO tariff does not prescribe it.   

 

                                              
433  See the extended day-ahead market CAISO balancing authority area participation rules 
stakeholder initiative, located at 
https://stakeholdercenter.caiso.com/StakeholderInitiatives/Extended-day-ahead-market-ISO-
balancing-authority-area-participation-rules.  According to the current schedule, the CAISO 
intends to submit for its Board of Governors consideration this fall a proposal that addresses all of 
the issues necessary to support its balancing area participation, followed by a filing with the 
Commission prior to the end of this year.  This schedule is designed to ensure the Commission 
receives all rules associated with participation in EDAM by the CAISO prior to the requested 
effective date of the EDAM framework presented in this filing, and to support acceptance of the 
CAISO balancing area specific changes before the first balancing area outside of CAISO 
participates in EDAM.   

434  Generation-only balancing authorities may participate in EDAM similar to participation in 
the WEIM; however, the nature of a generation only balancing authority may not raise similar cost 
allocation considerations given the absence of demand within the balancing area. 

435  While the CAISO’s initiative is limited the tariff changes necessary to allow its own 
balancing area to participate in EDAM, the public stakeholder initiative allows other entities to 
benefit by learning about the issues raised and the potential solutions evaluated 

https://stakeholdercenter.caiso.com/StakeholderInitiatives/Extended-day-ahead-market-ISO-balancing-authority-area-participation-rules
https://stakeholdercenter.caiso.com/StakeholderInitiatives/Extended-day-ahead-market-ISO-balancing-authority-area-participation-rules
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During the EDAM stakeholder process, consideration was given to 

whether it would be appropriate for the CAISO tariff to include applicable cost 
allocation principles.  Some stakeholders would prefer the CAISO tariff included 
requirements to hold transmission customers harmless from congestion costs to 

the extent practicable, while others preferred to defer to the EDAM transmission 
service provider tariff and associated approval process.  In the end, the CAISO 
concluded that establishing criteria for the cost allocation determinations of other 

balancing areas participating in EDAM was not its proper role.  Accordingly, the 
EDAM framework defers to the EDAM transmission service provider tariff for this 
determination, as it does with respect to other transmission service provider 

functional responsibilities. 
 
VI. Effective Dates of DAME and EDAM Tariff Revisions, Request 

for Waiver of Notice Requirements, and Request for 
Commission Order  

 

 As to the EDAM tariff revisions contained in this filing, the CAISO 
respectfully requests an effective date of December 21, 2023 for new tariff 
sections 33.1, 33.2, and 33.4 and the new pro forma agreements to be included 

in appendix B of the CAISO tariff, which constitute the extension of EDAM, the 
initial onboarding and implementation provisions, the roles and responsibilities of 
EDAM participants, and the agreements participants need to execute.436  For all 

other tariff revisions to implement EDAM and the DAME tariff revisions, the 
CAISO plans to implement concurrently the day-ahead market enhancements 
and the extension of the enhanced day-ahead market.  This will facilitate and 

simplify development, testing, and implementation.  The CAISO requests an 
effective date of May 1, 2025 for these other tariff revisions.437 
 

The CAISO respectfully requests waiver of the Commission’s 120-day 
notice requirement to permit the requested May 1, 2025 effective date.438  Good 
cause exists to grant the requested waiver.  The tariff revisions to become 

effective May 1, 2025 will require significant amounts of time to implement 
pursuant to a four-step process.  First, the EDAM tariff revisions will require the 
largest and most complex suite of software enhancements since the CAISO’s 

                                              
436  The tariff revisions that will go into effect on December 21, 2023 are incorporated into the 
clean CAISO tariff sheets contained in attachment A-1 to this filing and are shown in redline 
format in attachment B-1 to this filing.  

437  The tariff revisions that will go into effect on May 1, 2025 are incorporated into the clean 
CAISO tariff sheets contained in attachment A-2 to this filing and are shown in redline format in 
attachment B-2 to this filing.  

438  Specifically, pursuant to section 35.11 of the Commission’s regulations, 18 C.F.R. § 
35.11, the CAISO respectfully requests waiver of the notice requirement in section 35.3(a)(1) of 
the Commission’s regulations, 18 C.F.R. § 35.3(a)(1), to allow the EDAM tariff revisions to go into 
effect more than 120 days after submittal of this filing. 



The Honorable Kimberly D. Bose 
August 22, 2023  

Page 200 
 
market redesign and technology upgrade almost 15 years ago.  Second, 

prospective EDAM participants may need to follow extensive approval processes 
in each of the jurisdictions where they operate and must understand the market 
design in which they will participate to obtain such approvals.  Third, prospective 

EDAM participants and transmission owners will need to revise their own tariffs 
and rate schedules extensively to adopt the new processes, costs, and revenues 
proposed here.  Fourth, prospective EDAM participants and EDAM scheduling 

coordinators will need significant software enhancements to transition from 
participation solely in the WEIM to participation in EDAM as well, including a 
period of market simulation and parallel operations.  Therefore, it is appropriate 

for the Commission to grant the requested waiver. 
 
In addition, for the same reasons described above regarding the effective 

dates of the DAME and EDAM tariff revisions, the CAISO respectfully requests 
that the Commission issue an order by December 21, 2023 accepting this tariff 
amendment in its entirety.  It is critical for the CAISO and market participants to 

have a reasonable degree of certainty regarding the market design so they can 
make decisions and make commitments accordingly.  No one can begin the four 
steps regarding the EDAM tariff revisions described above without initial 

regulatory approval from the Commission.  Therefore, the CAISO and 
prospective EDAM participants need Commission approvals in an order on the 
complete suite of tariff revisions by the date the first subset of them will become 

effective and well before the vast majority of them become effective.  This will 
provide the CAISO, prospective EDAM participants, and other stakeholders 
certainty regarding all of the steps needed to participate in EDAM.   

 
Finally, consistent with Commission precedent recognizing the actual 

implementation date of some market rule changes can depend on variables that 

cannot be fully predicted in advance and additional time may be needed to 
implement some market rule changes, the CAISO further requests authorization 
to inform the Commission of the actual effective date of the proposed May 1, 

2025 tariff changes through a subsequent filing within five business days 
following their implementation.439 

 

In support of these requests, and to ensure the Commission has a full 
record in this proceeding, the CAISO further requests that the Commission set 
the date for comments 30 days from the date for filing, i.e., September 21, 2023, 

and set the date for answers to 20 days from the date comments are due, or 
October 11, 2023.  This will help market participants prepare meaningful 

                                              
439  See Cal. Indep. Sys. Operator Corp., 172 FERC ¶ 61,263, at PP 1, 39 (2020).  The 
CAISO has included an effective date of 12/31/9998 as part of the tariff records submitted in this 
filing.  The CAISO will notify the Commission of the actual effective date of these tariff records 
within five business days of implementation in an eTariff submittal using Type of Filing code 150 – 
Report.   
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comments and provide the CAISO additional time to review intervenors’ 

comments, without eroding the time for the Commission’s consideration because 
the CAISO is submitting this filing 120 days prior to the requested effective date 
for some of the tariff provisions and an order on all of the tariff provisions. 
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C. Contents of this Filing 

 
 Besides this transmittal letter, this filing includes the following 
attachments:  

 
Attachment A-1  Clean CAISO tariff sheets with an effective date of 

December 21, 2023 

 
Attachment A-2  Clean CAISO tariff sheets with an effective date of 

May 1, 2025 

 
Attachment B-1  Redlined CAISO tariff sheets with an effective date of 

December 21, 2023 

 
Attachment B-2  Redlined CAISO tariff sheets with an effective date of 

May 1, 2025 

 
Attachment C DAME Final Proposal 
 

Attachment D  DAME CAISO Board of Governors and WEIM 
Governing Body Memo/Vote 

 

Attachment E EDAM Final Proposal 
 
Attachment F EDAM CAISO Board of Governors and WEIM 

Governing Body Memo/Vote 
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VIII. Conclusion  

 
 For the reasons set forth in this filing, the CAISO respectfully requests that 
the Commission issue an order accepting the tariff revisions in this filing by 

December 21, 2023, effective as of the dates specified herein. 
 
 Respectfully submitted,  

 
 

/s/ John C. Anders 

Roger E. Collanton 
  General Counsel 
John C. Anders 

  Deputy General Counsel 
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John Spomer 
  Lead Counsel 
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  Senior Counsel 
Sarah E. Kozal 
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Attachment A-1 – Clean Tariff Language – Effective Dec. 21, 2023 

Day-Ahead Market Enhancements and Extended Day-Ahead Market 

California Independent System Operator Corporation 

August 22, 2023  



Section 33 

33.1 General Provisions 

Section 1 will apply to EDAM Market Participants in addition to the provisions in this Section 33.1, unless 

limited in their application by this Section 33.1. 

Participation in, operation of, and Settlement of the Extended Day-Ahead Market will be subject to the 

provisions of Section 33, and to all other provisions of the CAISO Tariff to the extent those provisions are 

applicable to the Extended Day-Ahead Market.  The provisions of Section 33 will apply only to the 

Extended Day-Ahead Market. 

EDAM Market Participants must comply with the provisions of Section 33, and other applicable provisions 

of the CAISO Tariff to the extent such provisions:  

(a) expressly refer to Section 33 or EDAM Market Participants,  

(b) are cross-referenced in Section 33, or  

(c) are not limited in applicability to the CAISO Controlled Grid, the CAISO Balancing Authority 

Area, or CAISO Markets other than the Day-Ahead Market or Real-Time Market. 

If there is an inconsistency between a provision in Section 33 and another provision of the CAISO Tariff 

regarding the rights or obligations of EDAM Market Participants, except in their capacity as EIM Market 

Participants under Section 29, the provisions in Section 33 will prevail to the extent of the inconsistency.  

If there is an inconsistency between a provision in Section 33 and a provision in Section 29, the 

provisions of Section 33 will prevail with respect to participation in the Day-Ahead Market and the 

provisions of Section 29 will prevail with respect to participation in the Real-Time Market, provided that 

the provisions of both Sections 33 and 29 will be given equal consideration such that the provisions 

applicable as an EDAM Market Participant and EIM Market Participant may be reconciled where 

provisions apply to participation in both the Day-Ahead Market and the Real-Time Market. 

33.1.1 Suspension of EDAM Entity Participation   

The CAISO may, within 60 days following an EDAM Entity Implementation Date for an EDAM 

Entity, and pursuant to the terms of a Market Notice, temporarily suspend the participation of that 

EDAM Entity in the Day-Ahead Market within the EDAM Entity Balancing Authority Area for a 

period not to exceed 60 days if market or system operational issues adversely impact any portion 



of the EDAM Area, provided that the CAISO may continue operation of the Day-Ahead Market in 

the rest of the EDAM Area without the participation of the EDAM Entity for a reasonable 

additional period of time in order to implement a resolution of the market or system operational 

issues. 

If the CAISO is not able to identify a resolution of the EDAM-related market or system operational 

issues within 60 days after issuance of the Market Notice of temporary suspension of EDAM 

participation by an EDAM Entity, the CAISO may, upon issuance of a subsequent Market Notice, 

terminate participation by the EDAM Entity in the Day-Ahead Market and may extend the 

suspension of EDAM participation by the EDAM Entity for a time sufficient to process the 

termination of the EDAM Addendum to EIM Entity Agreement.  The CAISO may reinstate EDAM 

operations after a temporary suspension of EDAM participation by an EDAM Entity by issuing a 

Market Notice announcing the intended reinstatement no less than 5 days in advance of the 

reinstatement date.  

33.1.1.1 EDAM Entity Action.  

In the event the CAISO issues a Market Notice of the temporary suspension of EDAM 

participation by an EDAM Entity, the EDAM Entity will either (a) undertake manual 

operation of its Balancing Authority Area without reliance on the Day-Ahead Market or (b) 

continue to submit EDAM Bids, forecast information, and the associated Meter Data to 

enable continued operation of the Day-Ahead Market until the CAISO issues a 

subsequent Market Notice either that (i) the cause of the temporary suspension has been 

resolved and the EDAM Entity has been reinstated, in which case EDAM participation by 

the EDAM Entity will return to normal, or (ii) EDAM participation by the EDAM Entity has 

been terminated. 

In the event the CAISO issues a Market Notice of the temporary suspension of EDAM 

participation by an EDAM Entity, the EDAM Entity will either (a) not continue participation 

as an EIM Entity if its Balancing Authority Area is under manual operation or (b) continue 

participation as an EIM Entity unless otherwise directed in accordance with Section 

29.1(d), specifically to submit EIM Base Schedules and the associated Meter Data to 



enable continued operation of the Real-Time Market until the CAISO issues a 

subsequent Market Notice either that (i) the cause of the temporary suspension has been 

resolved and the EDAM Entity has been reinstated, in which case EDAM participation by 

the EDAM Entity will return to normal; or (ii) EDAM participation by the EDAM Entity has 

been terminated, in which case the EDAM Entity will continue participation in the EIM as 

an EIM Entity. 

33.1.2.1 CAISO Action.  

In the event the CAISO issues a Market Notice of the temporary suspension of EDAM 

participation by an EDAM Entity, the CAISO will (i) prevent EDAM Transfers and 

separate the EDAM Entity Balancing Authority Area from operation of the Day-Ahead 

Market in the EDAM Area in accordance with the provisions of the Business Practice 

Manual for the Extended Day-Ahead Market, (ii) suspend Settlement of Day-Ahead 

Market charges with respect to the EDAM Entity in accordance with the provisions of the 

Business Practice Manual for the Extended Day-Ahead Market, and (iii) issue a 

subsequent Market Notice either that the cause of the temporary suspension has been 

resolved and the EDAM Entity has been reinstated, in which case EDAM participation by 

the EDAM Entity will return to normal, or EDAM participation by the EDAM Entity has 

been terminated. 

33.2 Access To EDAM 

Section 2 will not apply to EDAM Market Participants; rather, the specific provisions of this Section 33.2 

will apply to EDAM Market Participants. 

The CAISO will provide open and non-discriminatory access to the Day-Ahead Market, including the 

Extended Day-Ahead Market for Balancing Authorities that also participate in the Energy Imbalance 

Market in accordance with the CAISO Tariff.  Only EIM Entities may be EDAM Entities, while EIM Entities 

who do not become EDAM Entities will have no obligation to participate in the Extended Day-Ahead 

Market and may continue to participate solely in the Energy Imbalance Market.   

33.2.1 EDAM Entity Implementation Agreement.   

A Balancing Authority that seeks to become an EDAM Entity must first execute an EDAM Entity 



Implementation Agreement with the CAISO that establishes the EDAM Entity Implementation 

Date, an obligation to sign an EDAM Addendum to EIM Entity Agreement, the onboarding fee for 

its implementation, and the scope of work required for its participation in the EDAM.  A 

prospective EDAM Entity that has not yet executed an EDAM Addendum to EIM Entity 

Agreement may terminate its EDAM Entity Implementation Agreement at any time and for any 

reason in accordance with the terms of the EDAM Entity Implementation Agreement.   

33.2.2 Implementation Date.  

The CAISO and the prospective EDAM Entity shall work together to determine the EDAM Entity 

Implementation Date based on the complexity and compatibility of the Balancing Authority’s 

transmission and technology systems with the CAISO systems and the planned timing of the 

CAISO’s implementation of software enhancements.  The EDAM Entity Implementation Date 

must be not less than six months and not more than twenty-four months after the date that the 

EDAM Entity Implementation Agreement between the CAISO and the Balancing Authority 

becomes effective in accordance with its terms.  Once established, the EDAM Entity may request 

a change in the EDAM Entity Implementation Date to account for any circumstances that may 

affect the implementation timeline.   

33.2.3 Market Simulation and Parallel Operations.  

The CAISO and the prospective EDAM Entity will engage in (a) market simulation that accounts 

for the prospective EDAM Entity’s implementation circumstances and (b) at least 30 days of 

parallel operations representing the Extended Day-Ahead Market to support the CAISO and the 

prospective EDAM Entity’s implementation.  

33.2.4 Reporting.  

The CAISO will report on the CAISO Website periodically, but not less than once during market 

simulation, on progress towards completing the implementation activities and once again during 

parallel operations confirming completion of the implementation activities.  

33.2.5 Implementation Activities.  

The CAISO and the prospective EDAM Entity will complete the following implementation 

activities:   



(A) Execution of Necessary Agreements.  The prospective EDAM Entity has 

complied with Section 33.2.1, executed any necessary agreements for operating 

as an EDAM Entity, and helped the CAISO secure necessary agreements with 

third party prospective EDAM Market Participants.  

(B) Operations Training.  Prior to the start of parallel operations as set forth in 

Section 33.2.3, all operations staff (including contractors or vendors) identified by 

the prospective EDAM Entity who will have responsibility for EDAM operations, 

market transactions and settlements, will have completed identified CAISO 

training modules.   

(C) Forecasting Capability.  The CAISO and, to the extent the prospective EDAM 

Entity will use its own forecasts or is otherwise required to provide forecasting 

information to the CAISO, the prospective EDAM Entity has demonstrated its 

respective forecasting capability through –  

(i) the definition of day-ahead demand forecast boundaries based on the 

conforming and non-conforming load characteristics, as applicable; 

(ii) the documentation of EDAM Entity’s choice of day-ahead demand 

forecast provider and how the demand forecast will be completed;  

(iii) the accuracy of the CAISO forecast of demand based on historical actual 

load data for the defined demand forecast boundaries;  

(iv) the identification of weather stations locations used in forecasting, as 

applicable;  

(v) the identification of the source of day-ahead Variable Energy Resource 

forecasts;  

(vi)  the accuracy of the day-ahead forecast of Variable Energy Resources;  

(vii) the identification of all Hybrid Resources; and 

(viii)      the provision of CAISO historical data on day-ahead demand and 

renewable forecast information to fill the needed historical data period to 

produce the Imbalance Reserve requirements at the net load level. 



(D) Resource Sufficiency Evaluation.  The prospective EDAM Entity Scheduling 

Coordinator demonstrates its ability to pass the Resource Sufficiency Evaluation 

for the prospective EDAM Entity’s Balancing Authority Area.   

(E) Transmission Availability.  The prospective EDAM Entity confirms initial 

registration of the transmission rights of the EDAM Transmission Service 

Providers in its Balancing Authority Area available for EDAM Transfers or that 

otherwise may be scheduled in the Day-Ahead Market. 

(F) Historical Transmission Revenue Recovery.  The EDAM Entity provides the 

information and documentation necessary to account for the EDAM recoverable 

revenue pursuant to Section 33.26 associated with the EDAM Transmission 

Service Providers in its Balancing Authority Area. 

(G) Operating Procedures.  Prior to the start of parallel operations pursuant to 

Section 33.2.3, the CAISO and the prospective EDAM Entity have defined, 

completed, and tested operating procedures for the prospective EDAM Entity and 

its Scheduling Coordinator’s participation in the Energy Imbalance Market. 

(H) System Readiness and Integration.   

(i) System and Functional Testing.  The prospective EDAM Entity and the 

CAISO have tested the functional and system elements in accordance 

with functional and system testing documentation posted on the CAISO 

Website. 

(ii) Prospective EDAM Entity Identification.  The CAISO has established 

and the prospective EDAM Entity has tested all necessary SCIDs and 

Resource IDs established for the prospective EDAM Entity’s Balancing 

Authority Area.  

(iii) Certificates and Access.  The prospective EDAM Entity has issued all 

necessary certificates to its employees, contractors and vendors that 

require system access to perform EDAM-related job functions. 

(I) Market Simulation and Structured Scenarios simulation.  The prospective 



EDAM Entity operations staff identified by the prospective EDAM Entity who will 

have responsibility for EDAM operations, transactions and settlements, have 

executed and passed all structured scenarios provided by CAISO with all 

significant issues resolved.  

(J) Settlements.  The CAISO and the prospective EDAM Entity have demonstrated 

that –  

(i) CAISO settlement statements and invoices match the 

operational data published to stakeholders or fed into settlement 

system and the resulting calculations correspond to the formulas 

defined in CAISO’s tariff and Business Practice Manuals. 

(ii) CAISO settlement statements and invoices allocates charges 

and credits to its customers accurately reflecting system and 

market data during parallel operations. 

(K) Parallel Operations Plan.  The period of parallel operations specified in Section 

33.2.3 runs consistently and in accordance with the prospective EDAM Entity 

specific parallel operations plan. 

33.2.6 Readiness.  

No later than 10 days prior to the prospective EDAM Entity Implementation Date as established in 

the EDAM Entity Implementation Agreement, the CAISO will determine, in consultation with the 

prospective EDAM Entity, whether prospective EDAM Entity will be ready for the prospective 

EDAM Entity’s participation in the Extended Day-Ahead Market on the EDAM Entity 

Implementation Date as contemplated by the implementation activities in Section 33.2.5.  

33.2.7 Delay.  

If the CAISO or the prospective EDAM Entity determines that either cannot proceed with 

implementation on the EDAM Entity Implementation Date, the CAISO and the prospective EDAM 

Entity will establish a new EDAM Entity Implementation Date as soon as it can be determined and 

reflect that date in an amended version of the EDAM Entity Implementation Agreement. 

 



* * * * * 

33.4 Roles And Responsibilities  

Section 4 will apply to EDAM Market Participants to the extent their roles and responsibilities are included 

in the Extended Day-Ahead Market, in addition to the provisions in this Section 33.4.   

(a) Nothing in this Section 33 will alter the CAISO’s responsibilities under the other sections of the 

CAISO Tariff, under any agreement not required by Section 33, or under NERC Reliability 

Standards, any other NERC requirements or criteria, or any other Applicable Reliability Criteria as 

the Balancing Authority for the CAISO Balancing Authority Area and the transmission operator for 

the CAISO Controlled Grid.  During any interruption of the normal operation of the Day-Ahead 

Market, the CAISO as Balancing Authority will remain responsible for managing the resources in 

its Balancing Authority Area and the flows on transmission lines internal to the CAISO Balancing 

Authority Area, including imports and exports, for the duration of the interruption. 

(b) Nothing in this Section 33 will alter an EDAM Entity’s responsibilities under NERC Reliability 

Standards and any other NERC requirements or criteria as the Balancing Authority for the EDAM 

Entity Balancing Authority Area and, to the extent applicable, as the transmission operator for 

transmission facilities within its Balancing Authority Area.  During any interruption of the normal 

operation of the Day-Ahead Market, the EDAM Entity as Balancing Authority will remain 

responsible in accordance with Section 33.7 for managing the resources in its Balancing Authority 

Area and the flows on internal transmission lines, including imports into and exports out of its 

Balancing Authority Area, for the duration of the interruption. 

(c)  An EDAM Transmission Service Provider will remain the transmission service provider in 

accordance with its tariff and will be responsible to manage transmission sales, reservations, and 

schedules on its transmission system in accordance with the EDAM Transmission Service 

Provider tariff.      

(d)  The CAISO will remain the transmission service provider for transmission capacity on the 

CAISO Controlled Grid in accordance with the CAISO Tariff.   

33.4.1 EDAM Entity 

An EDAM Entity must be a Balancing Authority registered and certified as such under the 



applicable authorities and execute an EDAM Addendum to EIM Entity Agreement no later than 

ninety (90) days before the EDAM Entity Implementation Date.  Upon receipt of such notice, the 

CAISO will undertake all necessary preparations to disable operation of the Day-Ahead Market 

within the EDAM Entity Balancing Authority Area, as outlined in the Business Practice Manual for 

the Extended Day-Ahead Market, including issuance of a Market Notice within five Business Days 

after receipt of such notice. 

An EDAM Entity must: 

(a) perform the obligations of an EDAM Entity in accordance with the EDAM Addendum 

to EIM Entity Agreement, Section 33, and other provisions of the CAISO Tariff that apply 

to EDAM Entities, subject to the limitations specified in Section 33.1; 

(b) determine and inform the CAISO about all Load Serving Entities within the EDAM 

Entity’s Balancing Authority Area necessary to enable operation of the Day-Ahead Market 

in its Balancing Authority Area; 

(c) qualify as, or secure representation by, an EDAM Entity Scheduling Coordinator, 

provided that an EDAM Entity may not be represented by more than one EDAM Entity 

Scheduling Coordinator; 

(d) provide the CAISO and its EDAM Entity Scheduling Coordinator with information 

regarding all Transmission Constraints of which it is aware; 

(e) work with the CAISO to identify all resources within its Balancing Authority Area that 

do not currently participate in the Energy Imbalance Market pursuant to Section 29 so 

they can be represented in the Extended Day-Ahead Market as EDAM Resources and 

execute an EDAM Addendum to EIM Participating Resource Agreement pursuant to 

Section 33, which may be accomplished through execution of a separate EDAM 

Addendum to EIM Participating Resource Agreement or by including all or some of the 

resources under its EDAM Addendum to EIM Participating Resource Agreement;  

(f) define Load Aggregation Points in its Balancing Authority Area and be responsible for 

serving the associated Demand, including for an EDAM Load Serving Entity in its 

Balancing Authority Area that will be separately responsible for serving the associated 



Demand; 

(g) identify and inform the CAISO which resource types supported by the CAISO Markets 

are eligible to participate in the Day-Ahead Market as EDAM Resource Facilities; 

(h) determine and inform the CAISO of EDAM Transmission Service Providers within the 

EDAM Entity Balancing Authority Area; 

(i) serve as the entity that interacts with EDAM Transmission Service Providers within the 

EDAM Entity Balancing Authority Area; and  

(j) inform the CAISO whether or not the EDAM Entity intends to utilize the CAISO’s 

Demand Forecast consistent with Section 33.31.1. 

33.4.2 EDAM Transmission Service Provider 

An EDAM Transmission Service Provider must execute an EDAM Transmission Service Provider 

Agreement with the CAISO.  An EDAM Transmission Service Provider that is not an EDAM Entity 

and no longer wishes to make transmission service available for use in the Day-Ahead Market 

may terminate the EDAM Transmission Service Provider Agreement pursuant to its terms only if 

such termination is concurrent with the termination of participation in the Day-Ahead Market by 

the EDAM Entity for the Balancing Authority Area within which the EDAM Transmission Service 

Provider operates or holds transmission rights.   

An EDAM Transmission Service Provider must: 

(a) perform the obligations of an EDAM Transmission Service Provider in accordance 

with the EDAM Transmission Service Provider Agreement, Section 33, and other 

provisions of the CAISO Tariff that apply to EDAM Transmission Service Providers; 

(b) have provisions in effect in the EDAM Transmission Service Provider’s tariff, as 

necessary or applicable, to enable operation of the Day-Ahead Market, including an 

obligation for customers of the EDAM Transmission Service Provider to have a 

Scheduling Coordinator for purposes of interfacing with the CAISO; 

(c) use the EDAM Entity Scheduling Coordinator as the sole Scheduling Coordinator for 

the EDAM Transmission Service Provider; 

(d) provide information about transmission capacity available to the Day-Ahead Market to 



its EDAM Entity Scheduling Coordinator and the CAISO; and 

(e) ensure transmission customers of the EDAM Transmission Service Provider that will 

submit schedules in the Day-Ahead Market secure representation by a Scheduling 

Coordinator. 

33.4.3 EDAM Entity Scheduling Coordinator 

An EDAM Entity Scheduling Coordinator must meet or have met the certification requirements in 

Section 4.5.1 for a Scheduling Coordinator, and enter into an EDAM Addendum to EIM Entity 

Scheduling Coordinator Agreement with the CAISO, which will satisfy the obligation to enter into 

a Scheduling Coordinator Agreement under Section 4.5.1 with regard to its representation of the 

EDAM Entity.  

An EDAM Entity Scheduling Coordinator may represent a Market Participant other than an EDAM 

Entity if it enters into a Scheduling Coordinator Agreement under Section 4.5.1 with regard to 

such Market Participant or more than one EDAM Entity if it has certified to the CAISO in the 

manner described in the Business Practice Manual for the Extended Day-Ahead Market that it 

has informed each EDAM Entity it represents of the multiple representation.  However, an EDAM 

Entity Scheduling Coordinator may not also be an EDAM Resource Scheduling Coordinator or a 

Scheduling Coordinator for a Participating Generator, Participating Load, Demand Resource 

Provider, or Load Serving Entity, unless the EDAM Entity Scheduling Coordinator is a 

transmission provider subject to the standards of conduct set forth in 18 C.F.R. § 358, is a 

governmental entity that agrees to comply with standards of conduct equivalent to those set forth 

in 18 C.F.R. § 358, or is a generation-only balancing authority that has implemented procedures 

equivalent to the protections offered under the standards of conduct that specifically include 

procedures addressing the no-conduit rule to preclude non-public transmission function 

information that may be received from being passed to employees that satisfy the definition of a 

“Marketing Function Employee.”  

33.4.4 EDAM Resource 

The owner or operator of each resource in an EDAM Entity Balancing Authority Area is required 

to participate in the Day-Ahead Market and is required to register its resource with the CAISO as 



an EDAM Resource Facility if it is capable of delivering Energy, Imbalance Reserves, Reliability 

Capacity, Flexible Ramping Product, other Ancillary Services, curtailable Demand, or Demand 

Response Services (or similar services) that may be committed in the Day-Ahead and committed 

for dispatch in the Real-Time Market as provided in the CAISO Tariff and the Business Practice 

Manual for the Extended Day-Ahead Market.  

33.4.4.1 EDAM Addendum to EIM Participating Resource Agreement. An EDAM 

Resource must (a) perform the obligations of an EDAM Resource under the EDAM 

Addendum to EIM Participating Resource Agreement and Section 33, and (b) perform the 

obligations applicable to Market Participants and resources under the provisions of the 

CAISO Tariff described in Section 33.1.  An EDAM Resource Facility must be listed in an 

executed EDAM Addendum to EIM Participating Resource Agreement. 

33.4.4.2 EDAM Resource and the Energy Imbalance Market. An EDAM Resource 

Facility must also be registered as an EIM Resource pursuant to Section 29 and 

participate in the Real-Time Market as an EIM Participating Resource through 

representation by an EIM Participating Resource Scheduling Coordinator.  Resource 

non-participation as provided under Section 29 is no longer an option.   

33.4.5 EDAM Resource Scheduling Coordinator.   

Each EDAM Resource must be represented by an EDAM Resource Scheduling Coordinator.  An 

EDAM Resource Scheduling Coordinator must meet or have met the certification requirements in 

Section 4.5.1 for a Scheduling Coordinator, and enter into an EDAM Addendum to EIM 

Participating Resource Scheduling Coordinator Agreement with the CAISO (in addition to an EIM 

Participating Resource Scheduling Coordinator Agreement if it has not done so already), which 

will satisfy the obligation to enter into a Scheduling Coordinator Agreement under Section 4.5.1 

with regard to its representation of the EDAM Resource.  

An EDAM Resource Scheduling Coordinator may represent more than one EDAM Resource or a 

Market Participant other than an EDAM Resource, but only if it enters into a Scheduling 

Coordinator Agreement under Section 4.5.1 with regard to such Market Participant.  However, an 

EDAM Resource Scheduling Coordinator may not also be an EDAM Entity Scheduling 



Coordinator unless the EDAM Resource Scheduling Coordinator is a transmission provider 

subject to the standards of conduct set forth in 18 C.F.R. § 358, is a governmental entity that 

agrees to comply with standards of conduct equivalent to those set forth in 18 C.F.R. § 358, or is 

a generation-only balancing authority that has implemented procedures equivalent to the 

protections offered under the standards of conduct that specifically include procedures 

addressing the no-conduit rule to preclude non-public transmission function information that may 

be received from being passed to employees that satisfy the definition of a “Marketing Function 

Employee.” 

An EDAM Resource Scheduling Coordinator must (a) perform the obligations of an EDAM 

Resource Scheduling Coordinator under the EDAM Addendum to EIM Participating Resource 

Scheduling Coordinator Agreement and Section 33, (b) perform the obligations of a Scheduling 

Coordinator under the provisions of the CAISO Tariff described in Section 33.1(c), (c) ensure that 

the entity it represents has obtained any transmission service necessary to participate in the 

Extended Day-Ahead Market under the terms of the CAISO Tariff or the tariff of another 

transmission service provider, as applicable, and (d) register in the manner set forth in the 

Business Practice Manual for the Extended Day-Ahead Market all EDAM Resources that it 

represents, provide such information to the EDAM Entity Scheduling Coordinator, and update 

such information with the CAISO in a timely manner. 

33.4.6 EDAM Load Serving Entity 

All Load in an EDAM Entity Balancing Authority Area must be represented by an EDAM Load 

Serving Entity.  An EDAM Load Serving Entity will be responsible for Load in the Day-Ahead 

Market and the Real-Time Market, including the submission of Bids and Settlement of Demand, in 

accordance with Section 33 and Section 29, and must be represented by an EDAM Load Serving 

Entity Scheduling Coordinator.   

33.4.7 EDAM Load Serving Entity Scheduling Coordinator 

An EDAM Load Serving Entity Scheduling Coordinator must meet or have met the certification 

requirements in Section 4.5.1 for a Scheduling Coordinator, and enter into a Scheduling 

Coordinator Agreement with the CAISO, which will satisfy the obligation to enter into a 



Scheduling Coordinator Agreement under Section 4.5.1 with regard to its representation of the 

EDAM Load Serving Entity.   

An EDAM Load Serving Entity Scheduling Coordinator may represent more than one EDAM Load 

Serving Entity or a Market Participant other than an EDAM Load Serving Entity, but only if it 

enters into a Scheduling Coordinator Agreement under Section 4.5.1 with regard to such Market 

Participant.  However, an EDAM Load Serving Entity Scheduling Coordinator may not also be an 

EDAM Entity Scheduling Coordinator unless the EDAM Load Serving Entity Scheduling 

Coordinator either is a transmission provider subject to the standards of conduct set forth in 18 

C.F.R. § 358, a governmental entity that agrees to comply with standards of conduct equivalent to 

those set forth in 18 C.F.R. § 358, or a generation-only balancing authority that has implemented 

procedures equivalent to the protections offered under the standards of conduct that specifically 

include procedures addressing the no-conduit rule to preclude non-public transmission function 

information that may be received from being passed to employees that satisfy the definition of a 

“Marketing Function Employee”. 

An EDAM Load Serving Entity Scheduling Coordinator must (a) perform the obligations of an 

EDAM Load Serving Entity Scheduling Coordinator under the applicable Scheduling Coordinator 

Agreement and Section 33, (b) perform the obligations of a Scheduling Coordinator under the 

provisions of the CAISO Tariff described in Section 33.1, (c) ensure that Load it represents has 

secured any transmission service necessary to participate in the Extended Day-Ahead Market 

under the terms of the applicable EDAM Transmission Service Provider tariff, and (d) register the 

EDAM Demand that it represents in the manner set forth in the Business Practice Manual for the 

Extended Day-Ahead Market, provide such information to the EDAM Entity Scheduling 

Coordinator, and update such information with the CAISO in a timely manner.  

33.4.8 Scheduling Coordinator Representation 

The Scheduling Coordinator for an EDAM Entity must be the same as the Scheduling Coordinator 

for the corresponding EIM Entity to ensure alignment between representation of the Balancing 

Authority Area in the Day-Ahead Market and the Real-Time Market.  The Scheduling Coordinator 

for an EDAM Resource must be the same as the Scheduling Coordinator for the corresponding 



EIM Participating Resource to ensure alignment between representation of resources in the Day-

Ahead Market and the Real-Time Market.  Similarly, an EDAM Load Serving Entity Scheduling 

Coordinator will be responsible for Settlement of the Demand in the Real-Time Market it 

represents in the Day-Ahead Market.  If the Demand represented by an EDAM Load Serving 

Entity Scheduling Coordinator is also associated with an EIM Sub-Entity, the Scheduling 

Coordinator must also represent the Demand for the EIM Sub-Entity in the Real-Time Market.  

 

* * * * * 

 



APPENDIX B.27 

EDAM ADDENDUM TO EIM ENTITY AGREEMENT 

 
Effective [Date], [Full Legal Name] (“[Short Legal Name]”) and the California Independent System 

Operator Corporation (“CAISO”) (collectively the “Parties”) make and enter into this EDAM Addendum to 
the Parties’ [Date] EIM Entity Agreement (the “Agreement”). 

 
WHEREAS: 
 
A. Pursuant to the Agreement, [Short Legal Name] participates as an EIM Entity in the 

CAISO’s Real-Time Market and provides Energy Imbalance Market services within the EIM Entity 
Balancing Authority Area, including Real-Time transfers of Energy among the CAISO Balancing Authority 
Area and other EIM Entity Balancing Authority Areas; 

 
B. The CAISO also operates the Day-Ahead Market pursuant to the CAISO Tariff, which the 

CAISO will extend to an EIM Entity that enters into an EDAM Entity Implementation Agreement; and 
 

C. [Short Legal Name] has entered into an EDAM Entity Implementation Agreement to 
extend its participation to the CAISO’s Day-Ahead Market and to provide Extended Day-Ahead Market 
services within the EDAM Entity Balancing Authority Area, including Day-Ahead transfers of Energy, 
Reliability Capacity, and Imbalance Reserves among the CAISO Balancing Authority Area and other 
EDAM Entity Balancing Authority Areas. 
 

NOW, THEREFORE, for good and sufficient consideration, the receipt of which is hereby 
acknowledged, the Parties agree that the Agreement is hereby supplemented as follows: 
 

1. Agreement to be Bound by CAISO Tariff.  Section 33 of the CAISO Tariff is incorporated into 
the Agreement and made a part thereof.   

 
 2. Interpretation.  All references in the Agreement to the “EIM” or the “Energy Imbalance Market” 

will also be read as references to the “EDAM” or the “Extended Day-Ahead Market.”  All 
references in the Agreement to the “Real-Time Market” will also be read as references to the 
“Day-Ahead Market.”  All references in the Agreement to an “EIM Entity” will also be read as 
references to an “EDAM Entity.”  All references in the Agreement to “EIM Entity Scheduling 
Coordinator(s)” will also be read as references to the “EDAM Entity Scheduling Coordinator(s).”  
All references to “non-participating resources” will also be read as references to “EDAM 
Resources.”  All references in the Agreement to Sections 29 or 29.1(d) of the CAISO Tariff will 
also be read as references to Sections 33 or 33.1.1 of the CAISO Tariff, respectively. 
 

3. Effective Date and Termination.  This EDAM Addendum will be effective as of the later of the 
date it is executed by the Parties and shall remain in full force and effect until terminated pursuant 
to the same process as is set forth in Section 3.2 of the Agreement.  If [Short Legal Name] 
terminates its participation as an EDAM Entity, it may continue to participate as an EIM Entity 
under the terms of the Agreement. 
 

4. Miscellaneous.  Except as expressly modified by this EDAM Addendum, all other terms and 
conditions of the Agreement shall remain unchanged and in full force and effect.  
 



 
 

 

[Full Legal Name] 
 
 
By:  
 
Printed Name:       

Title:     

Date:  

California Independent 
System Operator Corporation 
 
 
By:  
 
Printed Name:       

Title:     

Date:  

 
 
 

 



APPENDIX B.28 

EDAM ADDENDUM TO EIM ENTITY SCHEDULING COORDINATOR AGREEMENT 

 
Effective [Date], [Full Legal Name] (“[Short Legal Name]”) and the California Independent System 

Operator Corporation (“CAISO”) (collectively the “Parties”) make and enter into this EDAM Addendum to 
the Parties’ [Date] EIM Entity Scheduling Coordinator Agreement (the “Agreement”). 

 
WHEREAS: 
 
A. Pursuant to the Agreement, [Short Legal Name] is certified as an EIM Entity Scheduling 

Coordinator by the CAISO under the certification procedure referenced in Section 29 of the CAISO Tariff; 
 
B. The CAISO also operates the Day-Ahead Market pursuant to the CAISO Tariff; 
 
C. [Short Legal Name] has chosen to extend its role as a Scheduling Coordinator in the EIM 

to the CAISO Day-Ahead Market so that it can represent an EDAM Entity under the terms and conditions 
set forth in Section 33 of the CAISO Tariff; and 

 
D. [Short Legal Name] has applied for certification or has been certified as an EDAM Entity 

Scheduling Coordinator by the CAISO under the certification procedure referenced in Section 33 of the 
CAISO Tariff. 

 
NOW, THEREFORE, for good and sufficient consideration, the receipt of which is hereby 

acknowledged, the Parties agree that the Agreement is hereby supplemented as follows: 
 

1. Agreement to be Bound by CAISO Tariff.  Section 33 of the CAISO Tariff is incorporated into 
the Agreement and made a part thereof.   

 
 2. Interpretation.  All references in the Agreement to the “EIM” or the “Energy Imbalance Market” 

will also be read as references to the “EDAM” or the “Extended Day-Ahead Market.”  All 
references in the Agreement to “EIM Entity Scheduling Coordinator(s)” will also be read as 
references to the “EDAM Entity Scheduling Coordinator(s).”  All references in the Agreement to 
Section 29 of the CAISO Tariff will also be read as references to Section 33 of the CAISO Tariff. 
 

3. Effective Date and Termination.  This EDAM Addendum will be effective as of the later of the 
date it is executed by the Parties and shall remain in full force and effect until terminated pursuant 
to the same process as is set forth in Section 3.2 of the Agreement.  If [Short Legal Name] 
terminates its participation as an EDAM Entity Scheduling Coordinator, it may continue to 
participate as an EIM Entity Scheduling Coordinator under the terms of the Agreement. 
 

4. Miscellaneous.  Except as expressly modified by this EDAM Addendum, all other terms and 
conditions of the Agreement shall remain unchanged and in full force and effect.  
 



 
 

[Full Legal Name] 
 
 
By:  
 
Printed Name:       

Title:     

Date:  

California Independent 
System Operator Corporation 
 
 
By:  
 
Printed Name:       

Title:     

Date:  

 
 
 

 



APPENDIX B.29 

EDAM ADDENDUM TO EIM PARTICIPATING RESOURCE AGREEMENT 

 
Effective [Date], [Full Legal Name] (“[Short Legal Name]”) and the California Independent System 

Operator Corporation (“CAISO”) (collectively the “Parties”) make and enter into this EDAM Addendum to 
the Parties’ [Date] EIM Participating Resource Agreement (the “Agreement”). 

 
WHEREAS: 
 
A. Pursuant to the Agreement, [Short Legal Name] has participated or will participate as an 

EIM Participating Resource in the CAISO’s Real-Time Market and is located in an EDAM Entity Balancing 
Authority Area; 

 
B. The CAISO also operates the Day-Ahead Market pursuant to the CAISO Tariff; and 

 
C. [Short Legal Name] extends its participation to the CAISO’s Day-Ahead Market in 

accordance with the EDAM Entity’s open access transmission tariff or the tariff of another transmission 
service provider within the EDAM Entity Balancing Authority Area. 
 

NOW, THEREFORE, for good and sufficient consideration, the receipt of which is hereby 
acknowledged, the Parties agree that the Agreement is hereby supplemented as follows: 
 

1. Agreement to be Bound by CAISO Tariff.  Section 33 of the CAISO Tariff is incorporated herein 
and made a part hereof. 

 
 2. Interpretation.  All references in the Agreement to the “EIM” or the “Energy Imbalance Market” 

will also be read as references to the “EDAM” or the “Extended Day Ahead Market.”  All 
references in the Agreement to an “EIM Entity” will also be read as references to an “EDAM 
Entity.”  All references in the Agreement to “EIM Participating Resource(s)” will also be read as 
references to the “EDAM Resource(s).”  All references in the Agreement to “EIM Resources” will 
also be read as references to “EDAM Resource Facilities.”  All references in the Agreement to an 
“EIM Participating Resource Scheduling Coordinator” will also be read as references to an 
“EDAM Resource Scheduling Coordinator.”  All references in the Agreement to Section 29 of the 
CAISO Tariff will also be read as references to Section 33 of the CAISO Tariff. 
 

 3. EDAM Resource Facilities.  Schedule 1 of the Agreement will be updated to include all EDAM 
Resource Facilities not already included in Schedule 1 as an EIM Resource.  
 

4. Effective Date and Termination.  This EDAM Addendum will be effective as of the later of the 
date it is executed by the Parties and shall remain in full force and effect until terminated pursuant 
to the same process as is set forth in Section 3.2 of the Agreement.  If [Short Legal Name] 
terminates its participation as an EDAM Resource, it may continue to participate as an EIM 
Participating Resource under the terms of the Agreement. 
 

5. Miscellaneous.  Except as expressly modified by this EDAM Addendum, all other terms and 
conditions of the Agreement shall remain unchanged and in full force and effect. 
 



[Full Legal Name] 
 
 
By:  
 
Printed Name:       

Title:     

Date:  

California Independent 
System Operator Corporation 
 
 
By:  
 
Printed Name:       

Title:     

Date:  

 
 
 

 



APPENDIX B.30 

EDAM ADDENDUM TO EIM PARTICIPATING RESOURCE SCHEDULING COORDINATOR 
AGREEMENT 

 
Effective [Date], [Full Legal Name] (“[Short Legal Name]”) and the California Independent System 

Operator Corporation (“CAISO”) (collectively the “Parties”) make and enter into this EDAM Addendum to 
the Parties’ [Date] EIM Participating Resource Scheduling Coordinator Agreement (the “Agreement”). 

 
WHEREAS: 
 
A. Pursuant to the Agreement, [Short Legal Name] is certified as an EIM Participating 

Resource Scheduling Coordinator by the CAISO under the certification procedure referenced in Section 
29 of the CAISO Tariff and represents EIM Participating Resources in an EDAM Entity Balancing 
Authority Area; 

 
B. [Short Legal Name] extends its role as an EIM Participating Resource Scheduling 

Coordinator to the CAISO Day-Ahead Market so that it can represent EDAM Resources under the terms 
and conditions set forth in Section 33 of the CAISO Tariff; and 

 
C. [Short Legal Name] has applied for certification or has been certified as an EDAM 

Resource Scheduling Coordinator by the CAISO under the certification procedure referenced in Section 
33 of the CAISO Tariff. 

 
NOW, THEREFORE, for good and sufficient consideration, the receipt of which is hereby 

acknowledged, the Parties agree that the Agreement is hereby supplemented as follows: 
 

1. Agreement to be Bound by CAISO Tariff.  Section 33 of the CAISO Tariff is incorporated into 
the Agreement and made a part thereof. 

 
 2. Interpretation.  All references in the Agreement to the “EIM” or the “Energy Imbalance Market” 

will also be read as references to the “EDAM” or the “Extended Day-Ahead Market.”  All 
references in the Agreement to the “Real-Time Market” will also be read as references to the 
“Extended Day-Ahead Market.”  All references in the Agreement to “EIM Participating Resources” 
will also be read as references to “EDAM Resources.”  All references in the Agreement to “EIM 
Participating Resource Scheduling Coordinator(s)” will also be read as references to the “EDAM 
Resource Scheduling Coordinator(s).”  All references in the Agreement to Section 29 of the 
CAISO Tariff will also be read as references to Section 33 of the CAISO Tariff. 
 

3. Effective Date and Termination.  This EDAM Addendum will be effective as of the later of the 
date it is executed by the Parties and shall remain in full force and effect until terminated pursuant 
to the same process as is set forth in Section 3.2 of the Agreement.  If [Short Legal Name] 
terminates its participation as an EDAM Resource Scheduling Coordinator, it may continue to 
participate as an EIM Participating Resource Scheduling Coordinator under the terms of the 
Agreement. 
 

4. Miscellaneous.  Except as expressly modified by this EDAM Addendum, all other terms and 
conditions of the Agreement shall remain unchanged and in full force and effect. 
 



 
 

 

[Full Legal Name] 
 
 
By:  
 
Printed Name:       

Title:     

Date:  

California Independent 
System Operator Corporation 
 
 
By:  
 
Printed Name:       

Title:     

Date:  

 
 
 

 
 
 
 
 
 
  



Appendix B.31 EDAM Entity Implementation Agreement 

THIS EXTENDED DAY-AHEAD MARKET ENTITY IMPLEMENTATION AGREEMENT 
(“Agreement”) is established this ____ day of _________, ____, and is accepted by and between:  

(1) [Full legal name] having its registered and principal executive office at [address] (“[Short 
Legal Name]” or “EDAM Entity”), 

and 

(2) California Independent System Operator Corporation, a California nonprofit public benefit 
corporation having a principal executive office located at such place in the State of 
California as the CAISO Governing Board may from time to time designate, ("CAISO"). 

The EDAM Entity and the CAISO each are hereinafter referred to as the "Parties."   

 Whereas:  

A. The CAISO operates the Day-Ahead Market pursuant to the CAISO Tariff, and will 
extend the Day-Ahead Market to an EIM Entity that executes and performs in accordance 
with an EDAM Entity Implementation Agreement. 
 

B. [Short Legal Name] is an EIM Entity, or is in a concurrent implementation process to 
become an EIM Entity, and has requested to participate in the CAISO’s Day-Ahead 
Market as an EDAM Entity.  
 

C. The Parties acknowledge that the rules and procedures governing participation in the 
CAISO’s Day-Ahead Market as an EDAM Entity are set forth in the provisions of the 
CAISO Tariff as filed with the Federal Energy Regulatory Commission ("FERC") and that 
implementation as an EDAM Entity requires corresponding revisions to [Short Legal 
Name’s] Open Access Transmission Tariff/retail distribution tariff and the execution of 
associated service agreements; 
 

D. Implementation of participation by [Short Legal Name] in the CAISO’s Day-Ahead Market 
as an EDAM Entity requires the CAISO to incur costs to set up its business and software 
systems on behalf of [Short Legal Name]. 
 

E. [Short Legal Name] has requested the CAISO to conduct or cause to be performed work 
to implement [Short Legal Name] as an EDAM Entity into the CAISO systems, and [Short 
Legal Name] will reimburse the CAISO for the actual costs incurred.   
 

F. The Parties are entering into this Agreement to set forth the terms upon which the CAISO 
will timely configure its systems to incorporate [Short Legal Name] as an EDAM Entity on 
or before [date] ("EDAM Entity Implementation Date"). 
 

NOW, THEREFORE, in consideration of the mutual covenants contained herein, the Parties 
agree as follows:  

 



 
 

ARTICLE I 
 

DEFINITIONS AND INTERPRETATION 
 

1.1 Master Definitions Supplement. All terms and expressions used in this Agreement shall 
have the same meaning as those contained in the Master Definitions Supplement to the 
CAISO Tariff. 

 
1.2 Rules of Interpretation.  The following rules of interpretation and conventions shall apply to 

this Agreement: 
 

(a) if there is any inconsistency between this Agreement and the CAISO Tariff, the CAISO 
Tariff will prevail to the extent of the inconsistency; 

 
(b) the singular shall include the plural and vice versa; 

 
(c) the masculine shall include the feminine and neutral and vice versa; 
 
(d) “includes” or “including” shall mean “including without limitation”; 

 
(e) references to a Section, Article or Schedule shall mean a Section, Article or a Schedule 

of this Agreement, as the case may be, unless the context otherwise requires; 
 

(f) a reference to a given agreement or instrument shall be a reference to that agreement 
or instrument as modified, amended, supplemented or restated through the date as of 
which such reference is made; 

 
(g) unless the context otherwise requires, references to any law shall be deemed 

references to such law as it may be amended, replaced or restated from time to time;  
 

(h) unless the context otherwise requires, any reference to a “person” includes any 
individual, partnership, firm, company, corporation, joint venture, trust, association, 
organization or other entity, in each case whether or not having separate legal 
personality;  

 
(i) unless the context otherwise requires, any reference to a Party includes a reference to 

its permitted successors and assigns; 
 

(j) any reference to a day, week, month or year is to a calendar day, week, month or year;  
 

(k) unless the context requires otherwise, “or” is used in the conjunctive sense; and   
 
(l) the captions and headings in this Agreement are inserted solely to facilitate reference 

and shall have no bearing upon the interpretation of any of the terms and conditions of 
this Agreement. 

 
 

ARTICLE II 
 

RESPONSIBILITIES OF EDAM ENTITY AND CAISO 
 

2.1 Scope of Responsibilities.  The CAISO shall conduct or cause to be performed changes to 
the CAISO business and software systems, in accordance with the CAISO Tariff, to allow 
[Short Legal Name] to participate in the CAISO’s Day-Ahead Market as an EDAM Entity.  The 



 
 

scope of the implementation will include planning and project management; full network 
modeling of resources; system integration and testing; metering and settlements; and 
operations readiness and training.  The CAISO shall also provide [Short Legal Name] a project 
plan of implementation activities, including a schedule by which information and data will be 
required to be sent to the CAISO; testing to be performed by [Short Legal Name]; and training 
to meet the EDAM Entity Implementation Date. 

 

2.2 Implementation Deposit and Cost Allocation.  Consistent with Section 33.11.5 of the 
CAISO tariff, [Short Legal Name] will provide a deposit and pay the actual costs of the 
implementation, including any actual amounts in excess of the initial deposit.  The CAISO will 
provide invoices and refunds on a timely basis.  Any difference between the deposit(s) made 
toward the implementation of [Short Legal Name] and associated administrative costs, and the 
actual cost of the implementation of [Short Legal Name] shall be paid by or refunded to [Short 
Legal Name], in accordance with Article V of this Agreement.  

 

2.3 Technical Data.  [Short Legal Name] will provide the CAISO technical data to facilitate the 
implementation in the Day-Ahead Market as an EDAM Entity and assumptions used for the 
data, such as system conditions, existing and planned generation, and unit modeling.  The 
CAISO shall not be responsible for any additional costs, including, without limitation, costs of 
new or additional facilities, system upgrades, or schedule changes, that may be incurred by 
[Short Legal Name] as a result of implementation in the Day-Ahead Market as an EDAM 
Entity. 

 

2.4 Compliance with CAISO Tariff Requirements for an EDAM Entity.  Prior to the EDAM 
Entity Implementation Date, [Short Legal Name] will satisfy all requirements of the CAISO 
Tariff applicable to an EDAM Entity, including:  (1) demonstrating that [Short Legal Name] 
satisfies all qualifications for participation as an EDAM Entity; (2) showing that [Short Legal 
Name] is authorized to make transmission available in its Balancing Authority Area consistent 
with the CAISO Tariff and the applicable transmission service tariffs, contracts, rules, 
procedures or other arrangements; (3) entering into an addendum to its EIM Entity Agreement 
with the CAISO governing [Short Legal Name’s] participation in the Extended Day-Ahead 
Market; and (4) securing representation by an EDAM Entity Scheduling Coordinator. 

 

ARTICLE III 

 

TERM AND TERMINATION 

 

3.1 Effective Date.  This Agreement shall be effective as of the later of the date it is executed by 
the Parties or the date it is accepted for filing and made effective by FERC (if applicable) and 
shall remain in full force and effect until terminated pursuant to Section 3.2 of this Agreement. 

 

3.2 Termination 



 
 

 

3.2.1 Termination by CAISO.  The CAISO may terminate this Agreement by giving written notice of 
termination pursuant to Section 33.1 of the CAISO Tariff or in the event that [Short Legal 
Name] commits any material default under this Agreement or Section 33 of the CAISO Tariff 
that, if capable of being remedied, is not remedied within thirty (30) days after the CAISO has 
given [Short Legal Name] written notice of the default, unless the default is excused by reason 
of Uncontrollable Forces in accordance with Article IX of this Agreement.  With respect to any 
notice of termination given pursuant to this Section, the CAISO must file a timely notice of 
termination with FERC or must otherwise comply with the requirements of FERC Order No. 
2001 and related FERC orders.  The filing of the notice of termination by the CAISO with 
FERC will be considered timely if (1) the filing of the notice of termination is made after the 
preconditions for termination have been met, and the CAISO files the notice of termination 
within sixty (60) days after issuance of the notice of default; or (2) the CAISO files the notice of 
termination in accordance with the requirements of FERC Order No. 2001.  This Agreement 
shall terminate upon acceptance by FERC of such a notice of termination or thirty (30) days 
after the date of the CAISO’s notice of default, if terminated in accordance with the 
requirements of FERC Order No. 2001 and related FERC orders.   

 

3.2.2 Termination by EDAM Entity.  In the event that [Short Legal Name] no longer wishes to 
participate in the CAISO’s Extended Day-Ahead Market as an EDAM Entity pursuant to the 
CAISO Tariff, it may terminate this Agreement on giving the CAISO not less than thirty (30) 
days written notice.  With respect to any notice of termination given pursuant to this Section, 
the CAISO must file a timely notice of termination with FERC or must otherwise comply with 
the requirements of FERC Order No. 2001 and related FERC orders.  The filing of the notice 
of termination by the CAISO with FERC will be considered timely if (1) the request to file a 
notice of termination is made after the preconditions for termination have been met, and the 
CAISO files the notice of termination within thirty (30) days of receipt of such request; or (2) 
the CAISO files the notice of termination in accordance with the requirements of FERC Order 
No. 2001.  This Agreement shall terminate upon acceptance by FERC of such a notice of 
termination or upon the next production date of the Full-Network Model release following the 
thirty (30) days after the CAISO’s receipt of [Short Legal Name]'s notice of termination, if 
terminated in accordance with the requirements of FERC Order No. 2001 and related FERC 
orders. 

 

3.3 No Termination Charge.  With the exception of the implementation costs, the CAISO shall 
not levy an exit fee or other charge associated with CAISO systems, procedures, or other 
changes required by the termination of [Short Legal Name]’s participation in the Extended 
Day-Ahead Market as of the effective date of such notice, provided that [Short Legal Name] 
obligations incurred under this Agreement shall survive termination until satisfied. 

 

ARTICLE IV 

 

CAISO TARIFF  

 

4.1 Agreement Subject to CAISO Tariff.  This Agreement shall be subject to Section 33 of the 



 
 

CAISO Tariff and all other provisions of the CAISO Tariff applicable to an EDAM Entity.   

 

ARTICLE V 

 

COSTS AND ACCOUNTING 

 

5.1 Costs.  The CAISO shall maintain records and accounts of all costs incurred in performing the 
implementation of the EDAM Entity in sufficient detail to allow verification of all costs incurred, 
including associated overheads.   

 

5.2 Settlement of Deposit(s).  The deposit provided in accordance with Section 2.2 of this 
Agreement shall be applied to the prudent costs of the CAISO in implementing [Short Legal 
Name] as an EDAM Entity in the Day-Ahead Market.  If the actual costs of the implementation 
of [Short Legal Name] are greater than the initial deposit provided by [Short Legal Name], the 
CAISO will invoice [Short Legal Name] for an additional deposit amount to cover expenses.  
Payment of invoices shall be due no later than thirty (30) days after the date of receipt.  Any 
invoice payment past due will accrue interest, per annum, calculated in accordance with 5 
C.F.R. 1315.10. 

 At the end of the implementation, the CAISO will provide a report that details deposit(s) 
received, actual costs incurred, and applicable interest earnings (on deposit balance) for each 
implementation project.  Interest will be calculated at the end of the implementation project, 
from the time the deposit(s) was received until the implementation is completed.  The 
calculation will be based on the average earning of the bank account, in which the deposit is 
held, on the remaining amount of the deposit.  Any unused deposit remaining after the 
implementation is completed plus interest on the remaining deposit will be returned to [Short 
Legal Name] within ninety (90) calendar days after the implementation is completed; the 
CAISO and [Short Legal Name] approve the completion; and all required documents for the 
refund are received by the CAISO.  All refunds will be processed following the CAISO’s 
generally accepted accounting practices.  Any deadline for CAISO action will be tolled to the 
extent [Short Legal Name] has not provided the CAISO with the appropriate documents to 
facilitate an eligible refund.   

 In the event this agreement is terminated by either party or both parties after [Short Legal 
Name]’s implementation has begun, then the CAISO will make every attempt to halt work and 
related costs on the implementation as soon as practical and begin the refund process for any 
payments provided by [Short Legal Name] in excess of costs incurred by the CAISO, if 
applicable.   

  



 
 

5.3 Audit.  [Short Legal Name] shall have the right, upon reasonable notice, within a reasonable 
time at the CAISO’s offices and at its own expense, to audit the CAISO’s records as 
necessary and as appropriate in order to verify costs incurred by the CAISO.  Any audit 
requested by [Short Legal Name] shall be completed, and written notice of any audit dispute 
provided to the CAISO representative, within one hundred eighty (180) calendar days 
following receipt by [Short Legal Name] of the CAISO’s notification of the final costs of the 
implementation of [Short Legal Name].  

 
ARTICLE VI 

 

DISPUTE RESOLUTION 

 

6.1 Dispute Resolution.  The Parties shall make reasonable efforts to settle all disputes arising 
out of or in connection with this Agreement.  In the event any dispute is not settled, the Parties 
shall adhere to the CAISO ADR Procedures set forth in Section 13 of the CAISO Tariff, which 
is incorporated by reference, except that any reference in Section 13 of the CAISO Tariff to 
Market Participants shall be read as a reference to [Short Legal Name] and references to the 
CAISO Tariff shall be read as references to this Agreement. 

 

ARTICLE VII 

 

REPRESENTATIONS AND WARRANTIES 

 

7.1 Representation and Warranties.  Each Party represents and warrants that the execution, 
delivery and performance of this Agreement has been duly authorized by all necessary 
corporate and/or governmental actions, to the extent authorized by law. 

 

7.2 Necessary Approvals.  [Short Legal Name] represents that all necessary rights, leases, 
approvals, permits, licenses, easements, access to operate in compliance with this Agreement 
have been or will be obtained by [Short Legal Name] prior to the effective date of this 
Agreement, including any arrangement with any third party Balancing Authorities.  

 

ARTICLE VIII 

 

LIABILITY  

 

8.1 Liability.  The provisions of Section 14 of the CAISO Tariff will apply to liability arising under 
this Agreement, except that all references in Section 14 of the CAISO Tariff to Market 
Participants shall be read as references to [Short Legal Name] and references to the CAISO 
Tariff shall be read as references to this Agreement. 



 
 

 

ARTICLE IX 

 

UNCONTROLLABLE FORCES 

 

9.1 Uncontrollable Forces Tariff Provisions.  Section 14.1 of the CAISO Tariff shall be 
incorporated by reference into this Agreement except that all references in Section 14.1 of the 
CAISO Tariff to Market Participants shall be read as a reference to [Short Legal Name] and 
references to the CAISO Tariff shall be read as references to this Agreement. 

 

ARTICLE X 

 

MISCELLANEOUS 

 

10.1 Assignments.  Either Party may assign or transfer any or all of its rights or obligations under 
this Agreement with the other Party’s prior written consent in accordance with Section 22.2 of 
the CAISO Tariff and no Party may assign or transfer any or all of its rights or obligations 
under this Agreement without such consent.  Such consent shall not be unreasonably 
withheld.  Any such transfer or assignment shall be conditioned upon the successor in interest 
accepting the rights or obligations under this Agreement as if said successor in interest were 
an original Party to this Agreement. 

 

10.2 Notices.  Any notice, demand or request which may be given to or made upon either Party 
regarding this Agreement shall be made in accordance with Section 22.4 of the CAISO Tariff, 
provided that all references in Section 22.4 of the CAISO Tariff to Market Participants shall be 
read as a reference to [Short Legal Name] and references to the CAISO Tariff shall be read as 
references to this Agreement, and unless otherwise stated or agreed shall be made to the 
representative of the other Party indicated in Schedule 1.  A Party must update the information 
in Schedule 1 of this Agreement as information changes.  Such changes shall not constitute 
an amendment to this Agreement. 

 

10.3 Waivers.  Any waiver at any time by either Party of its rights with respect to any default under 
this Agreement, or with respect to any other matter arising in connection with this Agreement, 
shall not constitute or be deemed a waiver with respect to any subsequent default or other 
matter arising in connection with this Agreement.  Any delay, short of the statutory period of 
limitations, in asserting or enforcing any right under this Agreement shall not constitute or be 
deemed a waiver of such right. 

 

10.4 Governing Law and Forum.  This Agreement shall be deemed to be a contract made under, 
and for all purposes shall be governed by and construed in accordance with, the laws of the 
State of California, except its conflict of law provisions.  The Parties irrevocably consent that 



 
 

any legal action or proceeding arising under or relating to this Agreement to which the CAISO 
ADR Procedures do not apply shall be brought in any of the following forums, as appropriate:  
any court of the State of California, any federal court of the United States of America located in 
the State of California, or, where subject to its jurisdiction, before the Federal Energy 
Regulatory Commission. 

 

10.5 Consistency with Federal Laws and Regulations.  This Agreement shall incorporate by 
reference Section 22.9 of the CAISO Tariff as if the references to the CAISO Tariff were 
referring to this Agreement. 

 

10.6 Merger.  This Agreement constitutes the complete and final agreement of the Parties with 
respect to the subject matter hereof and supersedes all prior agreements, whether written or 
oral, with respect to such subject matter. 

 

10.7 Severability.  If any term, covenant, or condition of this Agreement or the application or effect 
of any such term, covenant, or condition is held invalid as to any person, entity, or 
circumstance, or is determined to be unjust, unreasonable, unlawful, imprudent, or otherwise 
not in the public interest by any court or government agency of competent jurisdiction, then 
such term, covenant, or condition shall remain in force and effect to the maximum extent 
permitted by law, and all other terms, covenants, and conditions of this Agreement and their 
application shall not be affected thereby, but shall remain in force and effect and the Parties 
shall be relieved of their obligations only to the extent necessary to eliminate such regulatory 
or other determination unless a court or governmental agency of competent jurisdiction holds 
that such provisions are not separable from all other provisions of this Agreement. 

 

10.8 Amendments.  This Agreement and the Schedules attached hereto may be amended from 
time to time by the mutual agreement of the Parties in writing.  Amendments that require 
FERC approval shall not take effect until FERC has accepted such amendments for filing and 
made them effective.  Nothing contained herein shall be construed as affecting in any way the 
right of the CAISO to unilaterally make application to FERC for a change in the rates, terms 
and conditions of this Agreement under Section 205 of the Federal Power Act (“FPA”) and 
pursuant to FERC’s rules and regulations promulgated thereunder, and [Short Legal Name] 
shall have the right to make a unilateral filing with FERC to modify this Agreement pursuant to 
Section 206 or any other applicable provision of the FPA and FERC’s rules and regulations 
thereunder; provided that each Party shall have the right to protest any such filing by the other 
Party and to participate fully in any proceeding before FERC in which such modifications may 
be considered.  Nothing in this Agreement shall limit the rights of the Parties or of FERC under 
Sections 205 or 206 of the FPA and FERC’s rules and regulations thereunder, except to the 
extent that the Parties otherwise mutually agree as provided herein. 

 

10.9 Electronic Signatures.  The Parties agree that this Agreement may be executed by either 
handwritten signature or digitally signed using Adobe Sign, Adobe E-Sign, or DocuSign.  A 
digital signature is the same as a handwritten signature and shall be considered valid and 
acceptable. 

 



 
 

10.10 Counterparts.  This Agreement may be executed in one or more counterparts at different 
times, each of which shall be regarded as an original and all of which, taken together, shall 
constitute one and the same Agreement. 



 
 

IN WITNESS WHEREOF, the Parties hereto have caused this Agreement to be duly executed on 
behalf of each by and through their authorized representatives as of the date hereinabove written. 

 

California Independent System Operator Corporation 

 

By:  ____________________________________________ 

Name: ____________________________________________ 

Title:  ____________________________________________ 

Date: ____________________________________________ 

 

[NAME OF PROSPECTIVE EDAM ENTITY] 

 

By:  ____________________________________________ 

Name: ____________________________________________ 

Title:  ____________________________________________ 

Date: ____________________________________________ 

 



 

 

SCHEDULE 1 

NOTICES 

[Section 10.2] 

 

[Short Legal Name] 

Name of Primary 

Representative:         

Title:         

Company:         

Address:         

City/State/Zip Code:         

Email Address:         

Phone:         

Fax No:         

 

 

Name of Alternative 

Representative:         

Title:         

Company:         

Address:         

City/State/Zip Code:         

Email Address:         

Phone:         

Fax No:         

 

  



 

 

 

CAISO 

Name of Primary 

Representative:   Regulatory Contracts 

Title:    N/A 

Address:   250 Outcropping Way 

City/State/Zip Code:  Folsom, CA  95630 

Email address:   RegulatoryContracts@caiso.com 

Phone:    (916) 351-4400 

Fax:    (916) 608-5063 

 

 

Name of Alternative 

Representative:   Christopher J. Sibley 

Title:    Manager, Regulatory Contracts 

Address:   250 Outcropping Way 

City/State/Zip Code:  Folsom, CA  95630 

Email address:   csibley@caiso.com 

Phone:    (916) 608-7030 

Fax:    (916) 608-5063 

 
 

 



Appendix B.32 EDAM Load Serving Entity Agreement (EDAMLSEA) 

 

THIS EXTENDED DAY-AHEAD MARKET LOAD SERVING ENTITY AGREEMENT (“AGREEMENT”) is 
established this ____ day of __________, ____ and is accepted by and between:  

[Full legal name] (“EDAM Load Serving Entity”), [legal description] having its registered and principal 
executive office at [address], 

and 

California Independent System Operator Corporation (“CAISO”), a California nonprofit public benefit 
corporation having a principal executive office located at such place in the State of California as the 
CAISO Governing Board may from time to time designate. 

The EDAM Load Serving Entity and the CAISO are hereinafter referred to as the “Parties.” 

Whereas: 

A. The CAISO operates the Day-Ahead Market and Real-Time Market pursuant to the 
CAISO Tariff. 

B. The EDAM Load Serving Entity is responsible for Load within an EDAM Entity Balancing 
Authority Area not represented by an EDAM Entity and authorized by the EDAM Entity to 
represent its Load in the Day-Ahead Market and Real-Time Market; and 

C. The Parties wish to enter into this Agreement to establish the terms and conditions for 
participation in the CAISO’s Day-Ahead Market and Real-Time Market by the EDAM 
Load Serving Entity in accordance with Section 33 and Section 29 of the CAISO Tariff. 

NOW THEREFORE, in consideration of the mutual covenants set forth herein, the Parties agree as 
follows: 

ARTICLE I 

DEFINITIONS AND INTERPRETATION 

1.1 Master Definitions Supplement. All terms and expressions used in this Agreement shall have 
the same meaning as those contained in the Master Definitions Supplement to the CAISO Tariff. 

1.2 Rules of Interpretation.  The following rules of interpretation and conventions shall apply to this 
Agreement: 

(a) if there is any inconsistency between this Agreement and the CAISO Tariff, the CAISO 
Tariff will prevail to the extent of the inconsistency; 

(b) the singular shall include the plural and vice versa; 

(c) the masculine shall include the feminine and neutral and vice versa; 

(d) “includes” or “including” shall mean “including without limitation”; 

(e) references to a Section, Article or Schedule shall mean a Section, Article or a Schedule of 
this Agreement, as the case may be, unless the context otherwise requires; 



 
 

(f) a reference to a given agreement or instrument shall be a reference to that agreement or 
instrument as modified, amended, supplemented or restated through the date as of which 
such reference is made; 

(g) unless the context otherwise requires, references to any law shall be deemed references 
to such law as it may be amended, replaced or restated from time to time;  

(h) unless the context otherwise requires, any reference to a “person” includes any 
individual, partnership, firm, company, corporation, joint venture, trust, association, 
organization or other entity, in each case whether or not having separate legal 
personality;  

(i) unless the context otherwise requires, any reference to a Party includes a reference to its 
permitted successors and assigns; 

(j) unless the context otherwise requires, “or” is used in the conjunctive sense; 

(k) any reference to a day, week, month or year is to a calendar day, week, month or year; 
and   

(l) the captions and headings in this Agreement are inserted solely to facilitate reference and 
shall have no bearing upon the interpretation of any of the terms and conditions of this 
Agreement. 

[1.3    EDAM Load Serving Entity’s Non-Jurisdictional Status.  The CAISO acknowledges that the 
EDAM Load Serving Entity is a exempt/non-jurisdictional entity as described in section 201(f) of 
the Federal Power Act, 16 U.S.C. 824(f), and understands that this Agreement does not extend 
the authority that FERC has over the EDAM Load Serving Entity apart from any authority it has to 
interpret or enforce this Agreement.]  

 

ARTICLE II 

RESPONSIBILITIES OF EDAM LOAD SERVING ENTITY 

2.1 EDAM Load Serving Entity Scheduling Coordinator.  The EDAM Load Serving Entity shall be 
represented by an EDAM Load Serving Entity Scheduling Coordinator, which may be the EDAM 
Load Serving Entity or another entity certified by the CAISO to perform the functions of an EDAM 
Load Serving Entity Scheduling Coordinator.   

2.2 EDAM Load Serving Entity Information.  The EDAM Load Serving Entity shall provide 
information regarding its Load to the CAISO for Extended Day-Ahead Market purposes, in 
accordance with the CAISO Tariff and applicable Business Practice Manuals.  The EDAM Load 
Serving Entity is responsible for the accuracy and completeness of this information.   

ARTICLE III 

TERM AND TERMINATION 

3.1 Effective Date.  This Agreement shall be effective as of the later of the date it is executed by the 
Parties or the date it is accepted for filing and made effective by FERC, if such FERC filing is 
required, and shall remain in full force and effect until terminated pursuant to Section 3.2 of this 
Agreement. 



 
 

3.2 Termination 

3.2.1 Termination by CAISO.  Subject to Section 10.2, the CAISO may terminate this Agreement by 
giving written notice of termination in the event that (i) the EDAM Load Serving Entity commits 
any material default under this Agreement and/or the CAISO Tariff which, if capable of being 
remedied, is not remedied within thirty (30) days after the CAISO has given written notice of the 
default, unless excused by reason of Uncontrollable Forces in accordance with Article IX of this 
Agreement, or (ii) the EDAM Entity for the Balancing Authority Area in which the EDAM Load 
Serving Entity is located terminates participation in the CAISO’s Extended Day-Ahead Market.  
With respect to any notice of termination given pursuant to this Section, the CAISO must file a 
timely notice of termination with FERC, if this Agreement was filed with FERC, or must otherwise 
comply with the requirements of FERC Order No. 2001 and related FERC orders.  The filing of 
the notice of termination by the CAISO with FERC will be considered timely if: (1) the filing of the 
notice of termination is made after the preconditions for termination have been met, and the 
CAISO files the notice of termination within sixty (60) days after issuance of the notice of default; 
or (2) the CAISO files the notice of termination in accordance with the requirements of FERC 
Order No. 2001.  This Agreement shall terminate upon acceptance by FERC of such a notice of 
termination, if filed with FERC, or thirty (30) days after the date of the CAISO’s notice of default, if 
terminated in accordance with the requirements of FERC Order No. 2001 and related FERC 
orders.   

3.2.2 Termination by EDAM Load Serving Entity.  In the event that the EDAM Load Serving Entity 
no longer wishes to participate in the CAISO’s Extended Day-Ahead Market, it may terminate this 
Agreement, on giving the CAISO not less than ninety (90) days written notice.  With respect to 
any notice of termination given pursuant to this Section, the CAISO must file a timely notice of 
termination with FERC, if this Agreement has been filed with FERC, or must otherwise comply 
with the requirements of FERC Order No. 2001 and related FERC orders.  The filing of the notice 
of termination by the CAISO with FERC will be considered timely if: (1) the request to file a notice 
of termination is made after the preconditions for termination have been met, and the CAISO files 
the notice of termination within thirty (30) days of receipt of such request; or (2) the CAISO files 
the notice of termination in accordance with the requirements of FERC Order No. 2001.  This 
Agreement shall terminate upon acceptance by FERC of such a notice of termination, if such 
notice is required to be filed with FERC, or upon ninety (90) days after the CAISO’s receipt of the 
EDAM Load Serving Entity’s notice of termination, if terminated in accordance with the 
requirements of FERC Order No. 2001 and related FERC orders.   

ARTICLE IV 

CAISO TARIFF  

4.1 Agreement Subject to CAISO Tariff.  This Agreement shall be subject to Section 33 and 
Section 29 of the CAISO Tariff, which shall be deemed to be incorporated herein.  The EDAM 
Load Serving Entity shall abide by, and shall perform all of the obligations under the CAISO Tariff 
placed on EDAM Load Serving Entities in respect of all matters set forth therein. 

ARTICLE V 



 
 

COSTS 

5.1 Operating and Maintenance Costs.  The EDAM Load Serving Entity shall be responsible for all 
its costs incurred in connection with meeting its obligations under this Agreement. 

ARTICLE VI 

DISPUTE RESOLUTION 

6.1 Dispute Resolution.  The Parties shall make reasonable efforts to settle all disputes arising out 
of or in connection with this Agreement.  In the event any dispute is not settled, the Parties shall 
adhere to the CAISO ADR Procedures set forth in Section 13 of the CAISO Tariff, which is 
incorporated by reference, except that any reference in Section 13 of the CAISO Tariff to Market 
Participants shall be read as a reference to the EDAM Load Serving Entity and references to the 
CAISO Tariff shall be read as references to this Agreement. 

ARTICLE VII 

REPRESENTATIONS AND WARRANTIES 

7.1 Representation and Warranties.  Each Party represents and warrants that the execution, 
delivery and performance of this Agreement has been duly authorized by all necessary corporate 
and/or governmental actions, to the extent authorized by law. 

7.2 Necessary Approvals.  The EDAM Load Serving Entity represents that all necessary rights, 
leases, approvals, permits, licenses, easements, access to operate in compliance with this 
Agreement have been or will be obtained by the EDAM Load Serving Entity prior to the effective 
date of this Agreement, including any arrangement with the EDAM Entity for the Balancing 
Authority Area in which the EDAM Load Serving Entity is located and any third party Balancing 
Authorities.  

ARTICLE VIII 

LIABILITY  

8.1 Liability.  The provisions of Section 14 of the CAISO Tariff will apply to liability arising under this 
Agreement, except that all references in Section 14 of the CAISO Tariff to Market Participants 
shall be read as references to the EDAM Load Serving Entity and references to the CAISO Tariff 
shall be read as references to this Agreement. 

ARTICLE IX 

UNCONTROLLABLE FORCES 

9.1 Uncontrollable Forces Tariff Provisions.  Section 14.1 of the CAISO Tariff shall be 
incorporated by reference into this Agreement except that all references in Section 14.1 of the 
CAISO Tariff to Market Participants shall be read as a reference to the EDAM Load Serving Entity 
and references to the CAISO Tariff shall be read as references to this Agreement. 

ARTICLE X 

MISCELLANEOUS 

10.1 Assignments.  Either Party may assign or transfer any or all of its rights or obligations under 
this Agreement with the other Party’s prior written consent in accordance with Section 22.2 of the 



 
 

CAISO Tariff and no Party may assign or transfer any or all of its rights or obligations under this 
Agreement without such consent.  Such consent shall not be unreasonably withheld.  Any such 
transfer or assignment shall be conditioned upon the successor in interest accepting the rights 
and/or obligations under this Agreement as if said successor in interest were an original Party to 
this Agreement. 

10.2 Notices.  Any notice, demand or request which may be given to or made upon either Party 
regarding this Agreement shall be made in accordance with Section 22.4 of the CAISO Tariff, 
provided that all references in Section 22.4 of the CAISO Tariff to Market Participants shall be 
read as a reference to the EDAM Load Serving Entity and references to the CAISO Tariff shall be 
read as references to this Agreement, and unless otherwise stated or agreed shall be made to the 
representative of the other Party indicated in Schedule 1 of this Agreement.  A Party must update 
the information in Schedule 1 of this Agreement as information changes.  Such changes shall not 
constitute an amendment to this Agreement. 

10.3 Waivers.  Any waiver at any time by either Party of its rights with respect to any default under 
this Agreement, or with respect to any other matter arising in connection with this Agreement, 
shall not constitute or be deemed a waiver with respect to any subsequent default or other matter 
arising in connection with this Agreement.  Any delay, short of the statutory period of limitations, 
in asserting or enforcing any right under this Agreement shall not constitute or be deemed a 
waiver of such right. 

10.4 Governing Law and Forum.  This Agreement shall be deemed to be a contract made under, 
and for all purposes shall be governed by and construed in accordance with, the laws of the State 
of California, except its conflict of law provisions.  The Parties irrevocably consent that any legal 
action or proceeding arising under or relating to this Agreement to which the CAISO ADR 
Procedures do not apply shall be brought in any of the following forums, as appropriate:  any 
court of the State of California, any federal court of the United States of America located in the 
State of California, or, where subject to its jurisdiction, before the Federal Energy Regulatory 
Commission. 

10.5 Consistency with Federal Laws and Regulations.  This Agreement shall incorporate by 
reference Section 22.9 of the CAISO Tariff as if the references to the CAISO Tariff were referring 
to this Agreement. 

10.6 Merger.  This Agreement constitutes the complete and final agreement of the Parties with 
respect to the subject matter hereof and supersedes all prior agreements, whether written or oral, 
with respect to such subject matter. 

10.7 Severability.  If any term, covenant, or condition of this Agreement or the application or effect of 
any such term, covenant, or condition is held invalid as to any person, entity, or circumstance, or 
is determined to be unjust, unreasonable, unlawful, imprudent, or otherwise not in the public 
interest by any court or government agency of competent jurisdiction, then such term, covenant, 
or condition shall remain in force and effect to the maximum extent permitted by law, and all other 
terms, covenants, and conditions of this Agreement and their application shall not be affected 
thereby, but shall remain in force and effect and the Parties shall be relieved of their obligations 
only to the extent necessary to eliminate such regulatory or other determination unless a court or 
governmental agency of competent jurisdiction holds that such provisions are not separable from 
all other provisions of this Agreement. 

10.8 Amendments.  This Agreement and the Schedules attached hereto may be amended from time 
to time by the mutual agreement of the Parties in writing.  Amendments that require FERC 
approval shall not take effect until FERC has accepted such amendments for filing and made 
them effective.  Nothing contained herein shall be construed as affecting in any way the right of 
the CAISO to unilaterally make application to FERC for a change in the rates, terms and 
conditions of this Agreement under Section 205 of the FPA and pursuant to FERC’s rules and 



 
 

regulations promulgated thereunder, and the EDAM Load Serving Entity shall have the right to 
make a unilateral filing with FERC to modify this Agreement pursuant to Section 206 or any other 
applicable provision of the FPA and FERC’s rules and regulations thereunder; provided that each 
Party shall have the right to protest any such filing by the other Party and to participate fully in any 
proceeding before FERC in which such modifications may be considered.  Nothing in this 
Agreement shall limit the rights of the Parties or of FERC under Sections 205 or 206 of the FPA 
and FERC’s rules and regulations thereunder, except to the extent that the Parties otherwise 
mutually agree as provided herein. 

[10.9  Federal Provisions.  The CAISO hereby affirmatively agrees to incorporate into this Agreement 
the federal law provisions as provided by the EDAM Load Serving Entity and previously agreed to 
by the CAISO.] 

10.10 Electronic Signatures.  The Parties agree that this Agreement may be executed by either 
handwritten signature or digitally signed using Adobe Sign, Adobe E-Sign, or DocuSign.  A digital 
signature is the same as a handwritten signature and shall be considered valid and acceptable. 

10.11 Counterparts.  This Agreement may be executed in one or more counterparts at different times, 
each of which shall be regarded as an original and all of which, taken together, shall constitute 
one and the same Agreement. 



 
 

IN WITNESS WHEREOF, the Parties hereto have caused this Agreement to be duly executed on behalf 
of each by and through their authorized representatives as of the date hereinabove written. 

 

California Independent System Operator Corporation 

 

By: ____________________________________________ 

Name: ____________________________________________ 

Title: ____________________________________________ 

Date: ____________________________________________ 

 

[NAME OF EDAM LOAD SERVING ENTITY] 

 

By: ____________________________________________ 

Name: ____________________________________________ 

Title: ____________________________________________ 

Date: ____________________________________________ 

 

  



 
 

SCHEDULE 1 

 

NOTICES 

[Section 10.2] 

EDAM Load Serving Entity 

 

Name of Primary 

Representative:          

Title:           

Company:          

Address:          

City/State/Zip Code:         

Email Address:          

Phone:           

Fax No:           

 

Name of Alternative 

Representative:          

Title:           

Company:          

Address:          

City/State/Zip Code:         

Email Address:          

Phone:           

Fax No:           



 
 

CAISO 

 

Name of Primary 

Representative:          

Title:           

Address:          

City/State/Zip Code:         

Email Address:          

Phone:           

Fax No:           

 

Name of Alternative 

Representative:          

Title:           

Address:          

City/State/Zip Code:         

Email Address:          

Phone:           

Fax No:           

 

 



 
 

Appendix B.33 EDAM Transmission Service Provider Agreement (EDAMTSPA) 

 

THIS EXTENDED DAY-AHEAD MARKET TRANSMISSION SERVICE PROVIDER AGREEMENT 
(“AGREEMENT”) is established this ____ day of __________, ____ and is accepted by and between:  

[Full legal name] (“EDAM Transmission Service Provider”), [legal description] having its registered and 
principal executive office at [address], 

and 

California Independent System Operator Corporation (“CAISO”), a California nonprofit public benefit 
corporation having a principal executive office located at such place in the State of California as the 
CAISO Governing Board may from time to time designate. 

The EDAM Transmission Service Provider and the CAISO are hereinafter referred to as the “Parties.” 

Whereas: 

A. The CAISO operates the Day-Ahead Market for Energy pursuant to the CAISO Tariff; 

B. The EDAM Transmission Service Provider is a transmission service provider that owns 
transmission or has transmission service rights on an EDAM Intertie or within an EDAM 
Entity Balancing Authority Area, provides transmission service, and that makes 
transmission service available for use in the Day-Ahead Market through an EDAM Entity.  
(The term “EDAM Transmission Provider” does not include network integration 
transmission service customers or other transmission customers of an EDAM 
Transmission Service Provider, EDAM Legacy Contract Rights or EDAM Transmission 
Ownership Rights); and 

C. The Parties wish to enter into this Agreement to establish the terms and conditions for 
participation in the CAISO’s Day-Ahead Market by the EDAM Transmission Service 
Provider in accordance with Section 33 of the CAISO Tariff. 

NOW THEREFORE, in consideration of the mutual covenants set forth herein, the Parties agree as 
follows: 

ARTICLE I 

DEFINITIONS AND INTERPRETATION 

1.1 Master Definitions Supplement.  All terms and expressions used in this Agreement shall have 
the same meaning as those contained in the Master Definitions Supplement to the CAISO Tariff. 

1.2 Rules of Interpretation.  The following rules of interpretation and conventions shall apply to this 
Agreement: 

(a) if there is any inconsistency between this Agreement and the CAISO Tariff, the CAISO 
Tariff will prevail to the extent of the inconsistency; 

(b) the singular shall include the plural and vice versa; 



 
 

(c) the masculine shall include the feminine and neutral and vice versa; 

(d) “includes” or “including” shall mean “including without limitation”; 

(e) references to a Section, Article or Schedule shall mean a Section, Article or a Schedule of 
this Agreement, as the case may be, unless the context otherwise requires; 

(f) a reference to a given agreement or instrument shall be a reference to that agreement or 
instrument as modified, amended, supplemented or restated through the date as of which 
such reference is made; 

(g) unless the context otherwise requires, references to any law shall be deemed references 
to such law as it may be amended, replaced or restated from time to time;  

(h) unless the context otherwise requires, any reference to a “person” includes any 
individual, partnership, firm, company, corporation, joint venture, trust, association, 
organization or other entity, in each case whether or not having separate legal 
personality;  

(i) unless the context otherwise requires, any reference to a Party includes a reference to its 
permitted successors and assigns; 

(j) unless the context otherwise requires, “or” is used in the conjunctive sense; 

(k) any reference to a day, week, month or year is to a calendar day, week, month or year; 
and   

(l) the captions and headings in this Agreement are inserted solely to facilitate reference and 
shall have no bearing upon the interpretation of any of the terms and conditions of this 
Agreement. 

ARTICLE II 

RESPONSIBILITIES OF EDAM TRANSMISSION SERVICE PROVIDER 

2.1 Agreement Subject to CAISO Tariff.  This Agreement shall be subject to Section 33 of the 
CAISO Tariff, which shall be deemed to be incorporated herein.  The EDAM Transmission Service 
Provider shall abide by, and shall perform all of the obligations under the CAISO Tariff placed on 
EDAM Transmission Service Providers in respect of all matters set forth therein. 

ARTICLE III 

TERM AND TERMINATION 

3.1 Effective Date.  This Agreement shall be effective as of the later of the date it is executed by the 
Parties or the date it is accepted for filing and made effective by FERC, if such FERC filing is 
required, and shall remain in full force and effect until terminated pursuant to Section 3.2 of this 
Agreement. 

3.2 Termination 



 
 

3.2.1 Termination by CAISO.  Subject to Section 9.2, the CAISO may terminate this Agreement by 
giving written notice of termination in the event that (i) the EDAM Transmission Service Provider 
commits any material default under this Agreement and/or the CAISO Tariff which, if capable of 
being remedied, is not remedied within thirty (30) days after the CAISO has given, to the EDAM 
Transmission Service Provider, written notice of the default, unless excused by reason of 
Uncontrollable Forces in accordance with Article VII of this Agreement, or (ii) the EDAM Entity for 
the Balancing Authority Area in which the EDAM Transmission Service Provider is located 
terminates participation in the CAISO’s Extended Day-Ahead Market.  With respect to any notice 
of termination given pursuant to this Section, the CAISO must file a timely notice of termination 
with FERC, if this Agreement was filed with FERC, or must otherwise comply with the 
requirements of FERC Order No. 2001 and related FERC orders.  The filing of the notice of 
termination by the CAISO with FERC will be considered timely if: (1) the filing of the notice of 
termination is made after the preconditions for termination have been met, and the CAISO files 
the notice of termination within sixty (60) days after issuance of the notice of default; or (2) the 
CAISO files the notice of termination in accordance with the requirements of FERC Order No. 
2001.  This Agreement shall terminate upon acceptance by FERC of such a notice of termination, 
if filed with FERC, or thirty (30) days after the date of the CAISO’s notice of default, if terminated 
in accordance with the requirements of FERC Order No. 2001 and related FERC orders.   

3.2.2 Termination by EDAM Transmission Service Provider.  In the event that the EDAM 
Transmission Service Provider no longer wishes to make transmission service available for use in 
the Day-Ahead Market through an EDAM Entity, it may terminate this Agreement on giving the 
CAISO not less than one-hundred and eighty (180) days written notice and so long as such 
termination is concurrent with the termination of participation in the Day-Ahead Market by the 
EDAM Entity for the Balancing Authority Area within which the EDAM Transmission Service 
Provider operates or holds transmission rights.  With respect to any notice of termination given 
pursuant to this Section, the CAISO must file a timely notice of termination with FERC, if this 
Agreement has been filed with FERC, or must otherwise comply with the requirements of FERC 
Order No. 2001 and related FERC orders.  The filing of the notice of termination by the CAISO 
with FERC will be considered timely if: (1) the request to file a notice of termination is made after 
the preconditions for termination have been met, and the CAISO files the notice of termination 
within thirty (30) days of receipt of such request; or (2) the CAISO files the notice of termination in 
accordance with the requirements of FERC Order No. 2001.  This Agreement shall terminate 
upon acceptance by FERC of such a notice of termination, if such notice is required to be filed 
with FERC, or upon ninety (90) days after the CAISO’s receipt of the EDAM Transmission Service 
Provider’s notice of termination, if terminated in accordance with the requirements of FERC Order 
No. 2001 and related FERC orders.   

ARTICLE IV 

COSTS 

4.1 Operating and Maintenance Costs.  The EDAM Transmission Service Provider shall be 
responsible for all its costs incurred in connection with meeting its obligations under this 
Agreement. 

ARTICLE V 

DISPUTE RESOLUTION 

5.1 Dispute Resolution.  The Parties shall make reasonable efforts to settle all disputes arising out 
of or in connection with this Agreement.  In the event any dispute is not settled, the Parties shall 



 
 

adhere to the CAISO ADR Procedures set forth in Section 13 of the CAISO Tariff, which is 
incorporated by reference, except that any reference in Section 13 of the CAISO Tariff to Market 
Participants shall be read as a reference to the EDAM Transmission Service Provider, and 
references to the CAISO Tariff shall be read as references to this Agreement. 

ARTICLE VI 

REPRESENTATIONS AND WARRANTIES 

6.1 Representation and Warranties.  Each Party represents and warrants that the execution, 
delivery and performance of this Agreement by it have been duly authorized by all necessary 
corporate and/or governmental actions, to the extent authorized by law. 

6.2 Necessary Approvals.  The EDAM Transmission Service Provider represents that all necessary 
rights, leases, approvals, permits, licenses, easements, access to operate in compliance with this 
Agreement have been or will be obtained by the EDAM Transmission Service Provider prior to the 
effective date of this Agreement, including any arrangement with the EDAM Entity within which 
the EDAM Transmission Service provider operates or holds transmission rights or third party 
Balancing Authorities.  

ARTICLE VII 

LIABILITY  

7.1 Liability.  The provisions of Section 14 of the CAISO Tariff will apply to liability arising under this 
Agreement, except that all references in Section 14 of the CAISO Tariff to Market Participants 
shall be read as references to the EDAM Transmission Service Provider, and references to the 
CAISO Tariff shall be read as references to this Agreement. 

ARTICLE VIII 

UNCONTROLLABLE FORCES 

8.1 Uncontrollable Forces Tariff Provisions.  Section 14.1 of the CAISO Tariff shall be incorporated 
by reference into this Agreement except that all references in Section 14.1 of the CAISO Tariff to 
Market Participants shall be read as a reference to the EDAM Transmission Service Provider, and 
references to the CAISO Tariff shall be read as references to this Agreement. 

ARTICLE IX 

MISCELLANEOUS 

9.1 Assignments.  Either Party may assign or transfer any or all of its rights or obligations under this 
Agreement with the other Party’s prior written consent in accordance with Section 22.2 of the 
CAISO Tariff and no Party may assign or transfer any or all of its rights or obligations under this 
Agreement without such consent.  Such consent shall not be unreasonably withheld.  Any such 
transfer or assignment shall be conditioned upon the successor in interest accepting the rights 
and/or obligations under this Agreement as if said successor in interest were an original Party to 
this Agreement. 

9.2 Notices.  Any notice, demand or request which may be given to or made upon either Party 
regarding this Agreement shall be made in accordance with Section 22.4 of the CAISO Tariff, 



 
 

provided that all references in Section 22.4 of the CAISO Tariff to Market Participants shall be 
read as a reference to the EDAM Transmission Service Provider, and references to the CAISO 
Tariff shall be read as references to this Agreement, and unless otherwise stated or agreed shall 
be made to the representative of the other Party indicated in Schedule 1.  A Party must update 
the information in Schedule 1 of this Agreement as information changes.  Such changes shall not 
constitute an amendment to this Agreement. 

9.3 Waivers.  Any waiver at any time by either Party of its rights with respect to any default under this 
Agreement, or with respect to any other matter arising in connection with this Agreement, shall 
not constitute or be deemed a waiver with respect to any subsequent default or other matter 
arising in connection with this Agreement.  Any delay, short of the statutory period of limitations, in 
asserting or enforcing any right under this Agreement shall not constitute or be deemed a waiver 
of such right. 

9.4 Governing Law and Forum.  This Agreement shall be deemed to be a contract made under, and 
for all purposes shall be governed by and construed in accordance with, the laws of the State of 
California, except its conflict of law provisions.  The Parties irrevocably consent that any legal 
action or proceeding arising under or relating to this Agreement to which the CAISO ADR 
Procedures do not apply shall be brought in any of the following forums, as appropriate:  any 
court of the State of California, any federal court of the United States of America located in the 
State of California, or, where subject to its jurisdiction, before the Federal Energy Regulatory 
Commission. 

9.5 Consistency with Federal Laws and Regulations.  This Agreement shall incorporate by 
reference Section 22.9 of the CAISO Tariff as if the references to the CAISO Tariff were referring 
to this Agreement. 

9.6 Merger.  This Agreement constitutes the complete and final agreement of the Parties with respect 
to the subject matter hereof and supersedes all prior agreements, whether written or oral, with 
respect to such subject matter. 

9.7 Severability.  If any term, covenant, or condition of this Agreement or the application or effect of 
any such term, covenant, or condition is held invalid as to any person, entity, or circumstance, or 
is determined to be unjust, unreasonable, unlawful, imprudent, or otherwise not in the public 
interest by any court or government agency of competent jurisdiction, then such term, covenant, 
or condition shall remain in force and effect to the maximum extent permitted by law, and all other 
terms, covenants, and conditions of this Agreement and their application shall not be affected 
thereby, but shall remain in force and effect and the Parties shall be relieved of their obligations 
only to the extent necessary to eliminate such regulatory or other determination unless a court or 
governmental agency of competent jurisdiction holds that such provisions are not separable from 
all other provisions of this Agreement. 

9.8 Amendments.  This Agreement and the Schedules attached hereto may be amended from time 
to time by the mutual agreement of the Parties in writing.  Amendments that require FERC 
approval shall not take effect until FERC has accepted such amendments for filing and made 
them effective.  Nothing contained herein shall be construed as affecting in any way the right of 
the CAISO to unilaterally make application to FERC for a change in the rates, terms and 
conditions of this Agreement under Section 205 of the FPA and pursuant to FERC’s rules and 
regulations promulgated thereunder, and the EDAM Transmission Service Provider shall have the 
right to make a unilateral filing with FERC to modify this Agreement pursuant to Section 206 or 
any other applicable provision of the FPA and FERC’s rules and regulations thereunder; provided 
that each Party shall have the right to protest any such filing by the other Party and to participate 



 
 

fully in any proceeding before FERC in which such modifications may be considered.  Nothing in 
this Agreement shall limit the rights of the Parties or of FERC under Sections 205 or 206 of the 
FPA and FERC’s rules and regulations thereunder, except to the extent that the Parties otherwise 
mutually agree as provided herein. 

9.9 Electronic Signatures.  The Parties agree that this Agreement may be executed by either 
handwritten signature or digitally signed using Adobe Sign, Adobe E-Sign, or DocuSign.  A digital 
signature is the same as a handwritten signature and shall be considered valid and acceptable. 

9.10 Counterparts.  This Agreement may be executed in one or more counterparts at different times, 
each of which shall be regarded as an original and all of which, taken together, shall constitute 
one and the same Agreement. 

 

 

  



 
 

 

IN WITNESS WHEREOF, the Parties hereto have caused this Agreement to be duly executed on behalf 
of each by and through their authorized representatives as of the date hereinabove written. 

 

California Independent System Operator Corporation 

 

By: ____________________________________________ 

Name: ____________________________________________ 

Title: ____________________________________________ 

Date: ____________________________________________ 

 

[NAME OF EDAM TRANSMISSION SERVICE PROVIDER] 

 

By: ____________________________________________ 

Name: ____________________________________________ 

Title: ____________________________________________ 

Date: ____________________________________________ 

 

  



 
 

SCHEDULE 1 

 

NOTICES 

[Section 9.2] 

EDAM Transmission Service Provider 

 

Name of Primary 

Representative:          

Title:           

Company:          

Address:          

City/State/Zip Code:         

Email Address:          

Phone:           

Fax No:           

 

Name of Alternative 

Representative:          

Title:           

Company:          

Address:          

City/State/Zip Code:         

Email Address:          

Phone:           

Fax No:           



 
 

CAISO 

 

Name of Primary 

Representative:          

Title:           

Address:          

City/State/Zip Code:         

Email Address:          

Phone:           

Fax No:           

 

Name of Alternative 

Representative:          

Title:           

Address:          

City/State/Zip Code:         

Email Address:          

Phone:           

Fax No:           

 

 



 

 

 

 

 

Attachment A-2 – Clean Tariff Language – Effective May 1, 2025 

Day-Ahead Market Enhancements and Extended Day-Ahead Market 

California Independent System Operator Corporation 

August 22, 2023  



Section 4 

4. Roles and Responsibilities  

 

* * * * *  

 

4.5 Responsibilities of a Scheduling Coordinator  

4.5.1 Scheduling Coordinator Certification  

Only Scheduling Coordinators that the CAISO has certified as having met the requirements of this 

Section 4.5.1 may participate in the Day-Ahead Market or Real-Time Market or submit Supply Plans or 

RA Plans.  Scheduling Coordinators offering Ancillary Services shall additionally meet the requirements of 

Section 8. 

Each Scheduling Coordinator shall: 

(a) demonstrate to the CAISO's reasonable satisfaction that it is capable of performing the 

functions of a Scheduling Coordinator under this CAISO Tariff including (without 

limitation) the functions specified in Sections 4.5.3 and 4.5.4 as applicable; 

(b) identify each of the Eligible Customers (including itself if it trades for its own account) 

which it is authorized to represent as Scheduling Coordinator and confirm that the 

metering requirements under Section 10 are met in relation to each Eligible Customer 

that it represents under this CAISO Tariff; 

(c) identify each of the Convergence Bidding Entities that it is authorized to represent as 

Scheduling Coordinator; 

(d) confirm that each of the End-Use Customers it represents is eligible for service as a 

Direct Access End User; 

(e) confirm that none of the Wholesale Customers it represents is ineligible for wholesale 

transmission service pursuant to the provisions of FPA Section 212(h); 

(f) demonstrate to the CAISO’s reasonable satisfaction that it meets the financial criteria set 

out in Section 12; 

(g) enter into a Scheduling Coordinator Agreement with the CAISO; and 



(h) provide NERC tagging data, as applicable. 

 

* * * * *  

 

4.5.3 Responsibilities of a Scheduling Coordinator  

Each Scheduling Coordinator shall be responsible for: 

4.5.3.1 Obligation to Pay 

Paying the CAISO’s charges in accordance with this CAISO Tariff; 

4.5.3.2 Submit Bids and Interchange Schedules  

4.5.3.2.1 Submitting Bids, including Self-Schedules, in CAISO Markets that relate to the Market 

Participants for which it serves as Scheduling Coordinator; 

4.5.3.2.2 Submitting Interchange Schedules prepared in accordance with all NERC, WECC and CAISO 

requirements, including providing E-Tags for all applicable transactions pursuant to WECC practices.  The 

CAISO shall not accept E-Tags for ten-minute recallable reserve transactions (i.e., transactions with a 

WECC energy product code of “C-RE”).  The CAISO is not, and shall not be listed as, the “Purchasing 

Selling Entity” for purposes of E-Tags. Title to Energy shall pass directly from the entity that holds title 

when the Energy enters the CAISO Controlled Grid to the entity that removes the Energy from the CAISO 

Controlled Grid, in each case in accordance with the terms of this CAISO Tariff. 

4.5.3.3 Modifications in Demand Supply 

Coordinating and allocating modifications in Demand and exports and Generation and imports at the 

direction of the CAISO in accordance with this CAISO Tariff; 

4.5.3.4 Inter-SC Trades 

Submitting any applicable Inter-SC Trades that the Market Participants intend to have settled through the 

CAISO Markets, pursuant to this CAISO Tariff; 

4.5.3.5 Tracking and Settling Trades 

Tracking and settling all intermediate trades, including bilateral transactions and Inter-SC Trades, among 

the entities for which it serves as Scheduling Coordinator; 

4.5.3.6 Ancillary Services 



Providing Ancillary Services in accordance with Section 8; 

4.5.3.7 [Not Used] 

 

4.5.3.8 Business Practice Manuals  

Complying with all CAISO Business Practice Manuals and ensuring compliance by each of the Market 

Participants which it represents with all applicable provisions of the Business Practice Manuals; 

4.5.3.9 Interruptible Imports  

Identifying any Interruptible Imports included in its Bids or Inter-SC Trades;  

4.5.3.10 Participating Intermittent Resources  

Submitting Bids, including Self-Schedules, for Participating Intermittent Resources consistent with the 

CAISO Tariff; 

4.5.3.11 Day-Ahead Market Published Schedules and Awards 

Starting-up units and timely achieving specified operating levels in response to Dispatch Instructions, in 

accordance with CAISO published Schedules and awards; 

4.5.3.12 Financial Responsibility  

Assuming financial responsibility for all Schedules, AS Awards and Dispatch Instructions issued in the 

CAISO Markets, and all Virtual Awards in accordance with the provisions of this CAISO Tariff;  

4.5.3.13 Compliance with Environmental Constraints, Operating Permits and Applicable 

Law 

Submitting Bids so that any service provided in accordance with such Bids does not violate environmental 

constraints, operating permits or applicable law.  All submitted Bids must reflect resource limitations and 

other constraints as such are required to be reported to the CAISO Control Center;  

4.5.3.14 Tax Compliance  

Providing, as described in the Business Practice Manuals, resale certificates or other proof acceptable to 

CAISO that its purchases of energy are exempt from any sales and use taxes that otherwise might apply; 

and 

4.5.3.15 SQMD Plan  

Complying with the SQMD Pan for eligible entities it serves pursuant to Section 10.3.7. 



4.5.3.16  RA Plans and Supply Plans 

Providing RA Plans for LSEs or CPEs for which it serves as Scheduling Coordinator and providing Supply 

Plans for Resource Adequacy Resources for which it serves as Scheduling Coordinator.   If a CPE is also 

a Load Serving Entity and the CPE and Load Serving Entity are represented by the same Scheduling 

Coordinator, that Scheduling Coordinator must use distinct Scheduling Coordinator ID Codes for its 

activities related to the CPE and Load Serving Entity functions. 

4.5.4 Operations of a Scheduling Coordinator  

4.5.4.1 Maintain Twenty-four (24) Hour Scheduling Centers 

Each Scheduling Coordinator other than a Scheduling Coordinator that represents only Convergence 

Bidding Entities shall operate and maintain a twenty-four (24) hour, seven (7) days per week, scheduling 

center.  Each Scheduling Coordinator shall designate a senior member of staff as its scheduling center 

manager who shall be responsible for operational communications with the CAISO and who shall have 

sufficient authority to commit and bind the Scheduling Coordinator. 

4.5.4.2 [Not Used] 

4.5.4.3 Dynamic Scheduling  

4.5.4.3.1 Dynamic Scheduling of Imports  

Scheduling Coordinators may submit Bids for imports of Energy, Imbalance Reserves, Reliability 

Capacity, and Ancillary Services for which associated Energy is delivered from Dynamic System 

Resources located outside of the CAISO Balancing Authority Area, provided that: (a) such dynamic 

scheduling is technically feasible and consistent with NERC and WECC reliability standards and any 

requirements of the NRC, (b) all operating, technical, and business requirements for dynamic scheduling 

functionality, as set forth in the Dynamic Scheduling Protocol in Appendix M or posted in standards on the 

CAISO Website, are satisfied, (c) the Scheduling Coordinator for the Dynamic System Resource executes 

a Dynamic Scheduling Agreement for Scheduling Coordinators as provided in Appendix B.5 with the 

CAISO for the operation of dynamic scheduling functionality, and (d) all affected Balancing Authorities 

each execute with the CAISO a Dynamic Scheduling Host Balancing Authority Operating Agreement as 

provided in Appendix B.9, or a special operating agreement particular to the operation of dynamic 

functionality. 



4.5.4.3.2 Dynamic Scheduling of Exports of Energy  

Scheduling Coordinators may submit Bids for Dynamic Schedules of exports of Energy from Generating 

Units located in the CAISO Balancing Authority Area, provided that: (a) such dynamic scheduling is 

technically feasible and consistent with NERC and WECC reliability standards and any requirements of 

the NRC, (b) all operating, technical, and business requirements for dynamic scheduling functionality, as 

set forth in the Dynamic Scheduling Protocol in Appendix M or posted in standards on the CAISO 

Website, are satisfied, (c) the Scheduling Coordinator for the Generating Unit executes a Dynamic 

Scheduling Agreement for Scheduling Coordinators as provided in Appendix B.5 with the CAISO for the 

operation of dynamic scheduling functionality, and (d) all affected Balancing Authorities each execute with 

the CAISO an operating agreement particular to the operation of dynamic functionality.  Scheduling 

Coordinators may not submit Bids for Dynamic Schedules of exports of Ancillary Services from resources 

located in the CAISO Balancing Authority Area, nor may Scheduling Coordinators submit Bids for 

Dynamic Schedules of exports from Loads located in the CAISO Balancing Authority Area. 

4.5.4.4 Termination of Scheduling Coordinator Agreement and Suspension of Certification  

(a) A Scheduling Coordinator's Scheduling Coordinator Agreement may be terminated by the 

CAISO on written notice to the Scheduling Coordinator: 

(i) if the Scheduling Coordinator no longer meets the requirements for eligibility set 

out in Section 4.5 and fails to remedy the default within a period of five (5) 

Business Days after the CAISO has given written notice of the default; 

(ii) if the Scheduling Coordinator fails to pay any sum under this CAISO Tariff and 

fails to remedy the default within a period of five (5) Business Days after the 

CAISO has given written notice of the default; 

(iii) if the Scheduling Coordinator commits any other default under this CAISO Tariff 

or any of the CAISO Business Practice Manuals which, if capable of being 

remedied, is not remedied within thirty (30) days after the CAISO has given it 

written notice of the default; or 

(iv) if the Scheduling Coordinator does not participate in the CAISO’s markets for 

Energy, Imbalance Reserves, Reliability Capacity, or Ancillary Services for a 



period of twelve (12) consecutive months and fails to comply with the provisions 

of Section 4.5.4.4.2 within 120 days after the CAISO has given it written notice of 

the CAISO’s intent to terminate its Scheduling Coordinator Agreement. 

(b) A Scheduling Coordinator’s Scheduling Coordinator Agreement may be terminated by the 

Scheduling Coordinator on sixty (60) days written notice to the CAISO, provided that 

such notice shall not be effective to terminate the Scheduling Coordinator Agreement 

until the Scheduling Coordinator has complied with all applicable requirements of Section 

4.5.2. 

(c) The CAISO shall, following termination of a Scheduling Coordinator Agreement and 

within thirty (30) days of being satisfied that no sums remain owing by the Scheduling 

Coordinator under the CAISO Tariff, return or release to the Scheduling Coordinator, as 

appropriate, any money or credit support provided by such Scheduling Coordinator to the 

CAISO under Section 12. 

4.5.4.4.1 Pending the effective date of termination of service pursuant to Section 4.5.4.5.1, the CAISO will 

suspend the certification of a Scheduling Coordinator which has received a notice of termination under 

Section 4.5.4.4(a) and the Scheduling Coordinator will not be eligible to participate in the CAISO’s 

markets for Energy, Imbalance Reserves, Reliability Capacity, and Ancillary Services. 

4.5.4.4.2 A Scheduling Coordinator that has received a notice of the CAISO’s intent to terminate its 

Scheduling Coordinator Agreement for failure to participate in the CAISO’s markets for Energy, 

Imbalance Reserves, Reliability Capacity, and Ancillary Services for a period of twelve (12) consecutive 

months pursuant to Section 4.5.4.4(a)(iv) will avoid having its Scheduling Coordinator Agreement 

terminated and will have its certification reinstated if it completes the testing and training required for 

Scheduling Coordinator certification as set forth in the applicable Business Practice Manual within 120 

days after the CAISO’s issuance of the notice of intent to terminate. 

4.5.4.5 Notification of Termination  

The CAISO shall, promptly after providing written notice of default to a Scheduling Coordinator as 

specified in Section 4.5.4.4(a), notify the Scheduling Coordinators that could be required to represent End 

User Eligible Customers of the Scheduling Coordinator under Section 4.5.4.6.2 if the default is not cured.  



The CAISO shall, as soon as reasonably practicable following the occurrence of any of the events 

specified in Section 4.5.4.4, notify the Scheduling Coordinator and the Scheduling Coordinators that could 

be required to represent End User Eligible Customers of the defaulting Scheduling Coordinator, and the 

UDCs, and shall as soon as reasonably practicable after the issuance of such notice of termination post 

such notice on the CAISO Website.  Termination of the Scheduling Coordinator Agreement will 

automatically remove the Scheduling Coordinator’s certification under Section 4.5 and Section 8.4. 

4.5.4.5.1 Filing of Notice of Termination  

Any notice of termination given pursuant to Section 4.5.4.4 shall also be filed by the CAISO with FERC, if 

required by FERC rules, if the non-compliance is not remedied within the period specified in Section 

4.5.4.4, and it shall be effective in accordance with FERC rules. 

4.5.4.6 Continuation of Service on Termination  

4.5.4.6.1 Option for Eligible Customers to choose a new Scheduling Coordinator   

When the CAISO suspends the certification of a Scheduling Coordinator pending termination, Eligible 

Customers of the defaulting Scheduling Coordinator shall be entitled to select another Scheduling 

Coordinator to represent them.  The CAISO will post notice of any suspension on the CAISO Website.  

Until the CAISO is notified by another Scheduling Coordinator that it represents an Eligible Customer of 

the defaulting Scheduling Coordinator, the Eligible Customer of the defaulting Scheduling Coordinator will 

receive interim service in accordance with Section 4.5.4.6.2. 

4.5.4.6.2 Interim Service  

The CAISO shall maintain a list of Scheduling Coordinators willing to represent Eligible Customers of a 

defaulting Scheduling Coordinator, which list may be differentiated by UDC service area.  Scheduling 

Coordinators who indicate to the CAISO their desire to be on such list shall be placed thereon by the 

CAISO in random order. 

(a) When the CAISO suspends the certification of a Scheduling Coordinator in accordance 

with Section 4.5.4.4.1, Eligible Customers of the defaulting Scheduling Coordinators shall 

be assigned to all Scheduling Coordinators on the list established pursuant to this 

Section 4.5.4.6.2 in a non-discriminatory manner to be established by the CAISO, and 

each Eligible Customer shall thereafter be represented by the Scheduling Coordinator to 



which it is assigned unless and until it selects another Scheduling Coordinator in 

accordance with Section 4.5.4.6.1, subject to this Section 4.5.4.6.2 subsection (b). 

(b) Unless the CAISO is notified by another Scheduling Coordinator that it represents an 

Eligible Customer of a defaulting Scheduling Coordinator within seven (7) days of the 

notice of termination being posted on the CAISO Website, the Scheduling Coordinator to 

which that Eligible Customer has been assigned in accordance with subsection (a) may 

establish a reasonable minimum period for service, not to exceed thirty (30) days. 

(c) In the event no Scheduling Coordinator indicates its willingness to represent Eligible 

Customers of a defaulting Scheduling Coordinator, the UDC that has the obligation to 

serve End-Use Customers of the Eligible Customer, if any, shall arrange to serve those 

End-Use Customers of such Eligible Customers that are located within the service area 

of the UDC.  Such service will be provided in a manner consistent with that which the 

UDC provides, pursuant to the rules and tariffs of the Local Regulatory Authority, for its 

bundled End-Use Customers. 

(d) This Section shall not in any way require a UDC to provide or arrange for Scheduling 

Coordinator service for wholesale Eligible Customers. 

 

* * * * *  

 

4.6.3 Requirements for Certain Participating Generators 

4.6.3.1 Participating Generators Directly Connected to a Distribution System 

With regard to any Generating Unit directly connected to a Distribution System, a Participating Generator 

shall comply with applicable UDC tariffs, requirements of the Local Regulatory Authority, interconnection 

requirements and generation agreements.  With regard to a Participating Generator’s Generating Units 

directly connected to a Distribution System, the CAISO and the UDC or MSS, as applicable, will 

coordinate to develop procedures to avoid conflicting CAISO and UDC or MSS, as applicable, operational 

directives. 

4.6.3.2 Exemption for Generating Units Less Than One (1) MW 



A Generator with a Generating Unit directly connected to a Distribution System will be exempt from 

compliance with this Section 4.6 and Section 10.1.3 in relation to that Generating Unit provided that (i) the 

rated capacity of the Generating Unit is less than one (1) MW, and (ii) the Generator does not use the 

Generating Unit to participate in the CAISO Markets.  This exemption in no way affects the calculation of 

or any obligation to pay the appropriate charges or to comply with all the other applicable Sections of this 

CAISO Tariff.  A Generating Unit with a rated capacity of less than 500 kW, unless the Generating Unit is 

(a) participating in an aggregation agreement approved by the CAISO or (b) a storage resource with a 

rated capacity of 100 kW or more, is not eligible to participate in the CAISO Markets and the Generator is 

not a Participating Generator for that Generating Unit. 

With regard to any Generating Unit directly connected to a UDC system, a Participating Generator shall 

comply with applicable UDC tariffs, interconnection requirements and generation agreements.  With 

regard to a Participating Generator’s Generating Units directly connected to a UDC system, the CAISO 

and the UDC will coordinate to develop procedures to avoid conflicting CAISO and UDC operational 

directives.  With regard to Regulatory Must-Take Generation, the CAISO will honor applicable terms and 

conditions of existing agreements, including Existing QF Contracts, as specified in Section 4.6.3.2.  

Qualifying Facilities that are not Regulatory Must-Take Generation subject to an Existing QF Contract 

shall comply with the requirements applicable to Participating Generators, as specified in Section 4.6.3.3. 

4.6.3.3 Qualifying Facilities and Combined Heat and Power Resources 

The owner or operator of (1) a Qualifying Facility, (2) a resource that is subject to an Amended QF 

Contract, or (3) a Combined Heat and Power Resource may satisfy the requirements of Section 4.6, to 

the extent applicable, by entering into Net Scheduled Participating Generator Agreement (Net Scheduled 

PGA) with the CAISO, in which case it shall comply with the provisions of the Net Scheduled PGA and 

Section 4.6.3.4.  In order to be eligible to enter into the Net Scheduled PGA, a Participating Generator 

must demonstrate to the CAISO (a) that its Generating Unit (1) has established QF status pursuant to 

PURPA, (2) is a party to an Amended QF Contract; or (3) is a CHP Resource and (b) that the Self-

provided Load of the Participating Generator that is served by the resource either (1) has and continues 

through the term of the Net Scheduled PGA to have, standby service from a UDC or MSS Operator under 

terms approved by the Local Regulatory Authority or FERC, as applicable, or (2) is curtailed concurrently 



with any Outage of the Generation serving that Self-provided Load in an amount sufficient to cover that 

Outage. 

4.6.3.4 Participating Generator with a Net Scheduled PGA 

A Participating Generator that is eligible for and has entered into a Net Scheduled Participating Generator 

Agreement shall be subject to the provisions of this Section 4.6.3.4, as reflected in the terms of the Net 

Scheduled PGA. 

4.6.3.4.1 Revenue Metering for a Net Scheduled Generating Unit 

In accordance with the terms of the Net Scheduled PGA and Section 10.1.3.3, a Participating Generator 

that has entered into a Net Scheduled PGA may net the revenue metering value for the Generation 

produced by each Net Scheduled Generating Unit listed in the Net Scheduled PGA and the revenue 

metering value for the Demand of the Self-provided Load that is (i) served by the Net Scheduled 

Generating Unit and (ii) electrically located on the same side of the Point of Demarcation. 

4.6.3.4.2 Telemetry for a Net Scheduled Generating Unit 

A Participating Generator that has entered into a Net Scheduled PGA may satisfy the provisions of 

Section 7.6.1(d) for the installation of telemetry by installing telemetry at the Point of Demarcation for the 

purpose of recording the net impact of the Net Scheduled Generating Unit upon the CAISO Controlled 

Grid; provided that the installed telemetry satisfies the technical, functional, and performance 

requirements for telemetry set forth in the CAISO Tariff and the applicable Business Practice Manual. 

4.6.3.4.3 Market and Settlement Processes for a Net Scheduled Generating Unit 

For bidding, scheduling, billing, and Settlement purposes regarding the Net Scheduled Generating Unit 

Self-provided Load of a Participating Generator that has entered into a Net Scheduled PGA, 

measurements of Generation or Demand of the Net Scheduled Generating Unit shall be made at the 

Point of Demarcation.  In all other respects, the Generation and Load of the Net Scheduled Generating 

Unit shall be subject to the applicable provisions of the CAISO Tariff regarding bidding, scheduling, billing, 

and Settlements. 

4.6.3.4.4 Operating Requirements for a Net Scheduled Generating Unit 

A Participating Generator that has entered into a Net Scheduled PGA shall abide by CAISO Tariff 

provisions regarding the CAISO's ability to dispatch or curtail Generation from the Net Scheduled 



Generating Units listed in its Net Scheduled PGA.  The CAISO shall only dispatch or curtail a Net 

Scheduled Generating Unit of the Participating Generator: (a) to the extent the Participating Generator 

bids Energy, Imbalance Reserves, Reliability Capacity, or Ancillary Services from the Net Scheduled 

Generating Unit into the CAISO Markets or the Energy is otherwise available to the CAISO under Section 

40, subject to the restrictions on Dispatch Instructions or Operating Instructions set forth below; or (b) if 

the CAISO must dispatch or curtail the Net Scheduled Generating Unit in order to respond to an existing 

or imminent System Emergency or condition that would compromise CAISO Balancing Authority Area 

integrity or reliability as provided in Sections 7 and 7.6.1. 

The CAISO will not knowingly issue a Dispatch Instruction or Operating Instruction to a Participating 

Generator that has entered into a Net Scheduled PGA that: (1) requires a Participating Generator to 

reduce its Generation below the delineated minimum operating limit, other than in a System Emergency; 

(2) conflicts with operating limitations provided to the CAISO by the Participating Generator; or (3) results 

in damage to the Participating Generator’s equipment, provided that any such equipment limitation has 

been provided to the CAISO and incorporated in the Participating Generator’s operating limitations.  If the 

Participating Generator: (1) receives a Schedule which requires operation below the minimum operating 

limit, and (2) deviates from that Schedule to continue to operate at the minimum operating limit, it will not 

be subject to any penalties or sanctions as a result of operating at the minimum operating limit.  The 

Participating Generator’s consequences for deviating from Schedules in Real-Time will be governed by 

the CAISO Tariff. 

The CAISO shall have the authority to coordinate and approve Generation Outage schedules for the 

Generating Unit(s) listed in a Net Scheduled PGA, in accordance with the provisions of Section 9. 

4.6.3.5 [Not Used]  

 

* * * * *  

 

4.7 Relationship Between CAISO and Participating Loads 

The CAISO shall only accept Bids for Supply of Energy, Imbalance Reserves, Reliability Capacity, or 

Ancillary Services or Submissions to Self-Provide Ancillary Services from Loads if such Loads are those 



of a Participating Load that has entered into a Participating Load Agreement with the CAISO and which 

meet standards adopted by the CAISO and published on the CAISO Website.  The CAISO shall not 

accept submitted Bids for Supply of Energy, Imbalance Reserves, Reliability Capacity, or Ancillary 

Services from a Participating Load other than through a Scheduling Coordinator.  The CAISO shall not 

accept Bids from Scheduling Coordinators for Participating Loads using the Non-Generator Resource 

model unless the resource owner or operator undertakes in writing, by entering into a Participating Load 

Agreement, to comply with all applicable provisions of this CAISO Tariff as they may be amended from 

time to time. 

 

* * * * *  

 

4.9.4 MSS Operator Responsibilities  

The MSS Operator’s MSS Agreement with the CAISO shall obligate the MSS Operator to comply with all 

provisions of the CAISO Tariff, as amended from time to time, applicable to the UDCs, including, without 

limitation, the applicable provisions of Section 4.4 and Section 7.7.  In addition, recognizing the CAISO’s 

responsibility to promote the efficient use and reliable operation of the CAISO Controlled Grid and the 

CAISO Balancing Authority Area consistent with the Applicable Reliability Criteria, each MSS Operator 

shall: 

4.9.4.1 operate and maintain its facilities, in accordance with applicable safety and reliability standards, 

regulatory requirements, applicable operating guidelines, applicable rates, tariffs, statutes and regulations 

governing their provision of service to their End-Use Customers and Good Utility Practice so as to avoid 

any material adverse impact on the CAISO Controlled Grid, it being understood that, if the MSS Operator 

does not so operate and maintain its facilities and the CAISO concludes, after notice is provided to the 

MSS Operator, that such failure impairs or threatens to impair the reliability of the CAISO Controlled Grid, 

the CAISO may suspend MSS status, in accordance with this Section 4.9, until the MSS Operator 

demonstrates the ability and willingness to so operate and maintain its facilities; 

4.9.4.2 provide the CAISO each year with a schedule of upcoming maintenance of facilities forming part 

of the MSS that will affect, or is reasonably likely to affect, the CAISO Controlled Grid in accordance with 



Section 9.3.6; 

4.9.4.3 coordinate with the CAISO, Participating TOs, and Generators to ensure that the CAISO 

Controlled Grid Critical Protective Systems, including relay systems, are installed and maintained in order 

to function on a coordinated and complementary basis with the protective systems of the MSS, 

Participating TOs, and Generators, and notify the CAISO as soon as is reasonably possible of any 

condition that it becomes aware of that may compromise the CAISO Controlled Grid Critical Protective 

Systems; 

4.9.4.4 be responsible for any Reliability Must-Run Generation and Voltage Support required for reliability 

of the MSS, including the responsibility for any costs of such Reliability Must-Run Generation, and 

Voltage Support and may satisfy this requirement through Generating Units owned by the MSS Operator 

or under contract to the MSS Operator; and 

4.9.4.5 [Not Used]  

4.9.4.6 be responsible for Congestion Management and transmission line Outages within or at the 

boundary of the MSS, and all associated costs of actions the MSS Operator has to take to resolve such 

Congestion internal to the MSS and not be responsible for Congestion Management elsewhere, except to 

the extent that a Scheduling Coordinator is delivering Energy, Imbalance Reserves, Reliability Capacity, 

or Ancillary Services to or from the MSS.  An MSS Operator must notify and communicate with the 

CAISO regarding transmission line Outages to the extent such Outages impact the CAISO Controlled 

Grid. 

4.9.5 Scheduling by or on Behalf of a MSS Operator 

All Bids, including but not limited to Self-Schedules, submitted on behalf of an MSS Operator for the 

delivery of Energy, Imbalance Reserves, Reliability Capacity, and Ancillary Services to Loads connected 

to the MSS and for the delivery of Energy and Ancillary Services from Generating Units forming part of 

the MSS or System Units shall be submitted by a Scheduling Coordinator that complies with all applicable 

provisions of the CAISO Tariff, which Scheduling Coordinator may be the MSS Operator, provided that 

the MSS Operator complies with all applicable requirements for Scheduling Coordinators.  A Scheduling 

Coordinator shall separately identify Bids that it submits on behalf of an MSS Operator. 

4.9.5.1 Without limiting the foregoing, the Scheduling Coordinator for the MSS must submit gross 



generation information for the System Unit, Generating Unit, and information regarding imports, exports 

and Gross Loads to the CAISO in the format and in accordance with the timelines applicable to other 

Scheduling Coordinators. 

4.9.5.2 The Scheduling Coordinator for the MSS will designate, in discrete quantities and with prices for 

Energy, Imbalance Reserves, Reliability Capacity, and Ancillary Services: (1) Bids in the Day-Ahead 

Market and Real-Time Market (including Bids for internal Generation and internal Demand within the 

MSS), (2) Submissions to Self-Provide Ancillary Services or Bids for Regulation, Spinning Reserve, and 

Non-Spinning Reserve, capacity and associated Bid for Energy, or (3) any feasible combination thereof. 

4.9.5.3 MSS Demand Forecast 

The Scheduling Coordinator for the MSS shall provide CAISO with Demand forecasts of the MSS.  To the 

extent that the Scheduling Coordinator does not provide requisite Demand Forecast for the MSS it 

represents, the CAISO shall produce a Demand Forecast for each MSS Load Take-Out Point. 

 

* * * * *  

 

4.9.13 MSS Elections and Participation in CAISO Markets 

MSS Operators must make an election or choice on three (3) issues that govern the manner in which the 

MSS participates in the CAISO Markets.  The MSS Operator must choose either: (i) net Settlements or 

gross Settlements, (ii) to Load follow or not Load follow with its generating resources, and (iii) whether or 

not to charge the CAISO for their Emissions Costs as provided in Section 11.7.4.  The MSS Operator 

shall make annual elections regarding these three (3) sets of options pursuant to the timeline specified for 

such elections in the Business Practice Manuals. 

The MSS Operator’s prior year election will be the default if the MSS Operator does not make a timely 

election, unless the MSS Operator has been found to have violated Load following requirements and is 

no longer eligible for making such elections.  If the MSS Operator fails to elect net Settlement as specified 

in Section 11.2.3.2, the default mechanism for all MSS Settlements shall be gross Settlement as specified 

in Section 11.2.3.1. 

The Load following and net or gross Settlement elections of an MSS Operator change certain aspects of, 



but do not preclude, the participation of the MSS in the CAISO Markets.  An MSS Operator may: (i) bid to 

supply Energy to, or purchase Energy from, the CAISO Markets, (ii) bid to provide available capacity in 

RUC, and (iii) bid or make a Submission to Self-Provide an Ancillary Service from a System Unit or from 

individual Generating Units, Participating Loads or Proxy Demand Resources within the MSS.  An MSS 

Operator also may purchase Ancillary Services from CAISO or third parties to meet its Ancillary Service 

Obligations under the CAISO Tariff. 

4.9.13.1 Gross or Net Settlement  

An MSS Operator has the option to settle with the CAISO on either a gross basis or a net basis for its 

Load and generating resources.  This election shall be made annually for a period consistent with annual 

CRR Allocation.  If the MSS Operator elects net Settlement, then CRRs would be allocated on MSS net 

Load and the MSS may choose the MSS LAP as its CRR Sink in the first tiers of CRR Allocation.  If the 

MSS Operator elects gross Settlement, then CRRs would be allocated on a gross Load basis and the 

MSS may not choose the MSS LAPs as its CRR Sink in the first tiers of CRR Allocation. 

4.9.13.2 Load-Following or Non Load-Following Election 

The MSS Operator has the option to elect to operate a System Unit or Generating Units in the MSS to 

follow its Load, provided that: (a) the Scheduling Coordinator for the MSS Operator shall remain 

responsible for purchases of Energy in accordance with the CAISO Tariff if the MSS Operator does not 

operate its System Unit or Generating Units and bid or schedule imports into the MSS, to match the 

metered Demand in the MSS and exports from the MSS; and (b) if the deviation between Generation and 

imports into the MSS and metered Demand and exports from the MSS exceeds the MSS Deviation Band, 

then the Scheduling Coordinator for the MSS Operator shall pay the additional amounts specified in 

Section 11.7.  If an MSS Operator elects Load-following and net Settlements, all generating resources 

within the MSS must be designated as Load-following resources.  If an MSS Operator elects Load-

following and gross Settlements, generating resources within the MSS can be designated as either Load-

following or non-Load-following resources.  Consistent with these requirements, the MSS Operator may 

also modify the designation of generating resources within the MSS within the timing requirements 

specified for such Master File changes as described in the Business Practice Manuals. 

If the MSS Operator has elected gross Settlement and is a Load-following MSS: (i) it must designate in 



the Master File which of its generating resources are Load-following resources, (ii) it must complying with 

the additional bidding requirements in Section 30.5.2.5, and (iii) the generation resources designated as 

Load-following resources cannot set Real-Time prices.  However, Load-following resources will be eligible 

to receive Bid Cost Recovery to ensure that the price paid for Energy dispatched by the CAISO is not less 

than the MSS Operator’s accepted Bid price.  Bid Cost Recovery for a Load-following MSS resource is 

only applicable to generation capacity provided to the CAISO Markets by that MSS resource and is not 

applicable for the generating capacity that is designated or used by an MSS Operator to follow its own 

Load. 

An MSS Operator may designate RMR Resources as Load-following.  Load-following RMR Resources 

must be available to the CAISO for Dispatch up to the RMR Contract Capacity specified in the RMR 

Contract.  Energy shall be accounted for as a delivery from the MSS to the CAISO for the purposes of 

determining if the MSS Operator followed its metered Demand and exports from the MSS as described in 

this Section 4.9.13.2 except that Energy from an RMR Resources in a Day-Ahead Schedule can be used 

for Load-following to satisfy Day-Ahead scheduled Demand like any other non-RMR Resource Load-

following resource.  If no RMR Dispatch Notice is received for a Load-following RMR Resource, such 

Load-following RMR Resource may participate in the CAISO Markets as any other non-RMR  Load-

following resource subject to Section 30.5.2.5. 

 

* * * * *  

 

4.12 Relationship of CAISO and Resource-Specific System Resources 

The CAISO shall not accept Bids for any Resource-Specific System Resource otherwise than through a 

Scheduling Coordinator.  The CAISO shall further not be obligated to provide Bid Cost Recovery to any 

Resource-Specific System Resource unless the relevant Resource-Specific System Resource owner 

undertakes in writing, by entering into a Resource-Specific System Resource Agreement, to comply with 

all applicable provisions of this CAISO Tariff as they may be amended from time to time, including, 

without limitation, the applicable provisions of this Section 4.12.  Except as otherwise provided in this 

Section 4.12, Resource-Specific System Resources shall have the same rights and obligations as other 



System Resources, including the ability to have Bids submitted for either full or partial output from the 

RSSR, provided that a Bid must be for at least the Minimum Load of the resource in order to be eligible 

for Bid Cost Recovery. 

4.12.1 General Responsibilities 

4.12.1.1 Operate Pursuant to Relevant Provisions of CAISO Tariff  

Resource-Specific System Resource owners shall operate, or cause their facilities to be operated, in 

accordance with the relevant provisions of this CAISO Tariff, including but not limited to the following. 

(i) A Resource-Specific System Resource shall only be eligible for Bid Cost Recovery if the 

Resource-Specific System Resource has complied with a Start-Up Instruction or Dispatch 

Instruction issued by the CAISO as specified in Section 11.8. 

(ii) In order to be eligible for Bid Cost Recovery, a Resource-Specific System Resource 

owner shall ensure that its Scheduling Coordinator makes an election for Default Start-Up 

Bids and Default Minimum Load Bids pursuant to Sections 30.4 and 30.5.2.4. 

(iii) A Resource-Specific System Resource owner shall ensure that any Ancillary Services 

Bids submitted by its Scheduling Coordinator are submitted in accordance with Section 

30.5.2.6. 

(iv) Owners of Dynamic Resource-Specific System Resources that are Resource Adequacy 

Resources shall comply with additional availability requirements to the extent required by 

Section 40.6.5.1. 

(v) Each Resource-Specific System Resource owner shall immediately inform the CAISO, 

through its respective Scheduling Coordinator and using the CAISO’s outage 

management system as described in Section 9, of any change or potential change in the 

current status of any Resource-Specific System Resource that may affect a submitted 

Bid.  This will include, but not be limited to, any change in status of equipment that could 

affect the maximum output of a Resource-Specific System Resource, the Minimum Load 

of a Resource-Specific System Resource, or the ability of a Resource-Specific System 

Resource to provide Ancillary Services in accordance with its Bid. 

(vi) In the event that a Resource-Specific System Resource owner cannot meet its Day-



Ahead Schedule, or comply with a Dispatch Instruction, whether due to a Resource-

Specific System Resource trip or the loss of a piece of equipment causing a reduction in 

capacity or output, the Resource-Specific System Resource owner shall notify the 

CAISO, through its Scheduling Coordinator, at once.  If a Resource-Specific System 

Resource owner will not be able to meet a time commitment or requires the cancellation 

of a Resource-Specific System Resource Start-Up, it shall notify the CAISO, through its 

Scheduling Coordinator, at once. 

4.12.1.2 Operate Pursuant to Relevant Operating Procedures 

Resource-Specific System Resource owners shall operate, or cause their Resource-Specific System 

Resources and associated facilities to be operated, in accordance with the relevant Operating Procedures 

and Business Practice Manuals established by the CAISO. 

4.12.2 Identification of Resource-Specific System Resources 

Each Resource-Specific System Resource owner shall provide data identifying each of its Resource-

Specific System Resources and such information regarding the capacity and the operating characteristics 

of the Resource-Specific System Resource as may be reasonably requested from time to time by the 

CAISO.  All information provided to the CAISO regarding the operational and technical constraints in the 

Master File must be an accurate reflection of the design capabilities of the resources and its constituent 

equipment when operating at maximum sustainable performance over Minimum Run Time, recognizing 

that resource performance may degrade over time.  Information registered in the Master File by a 

Scheduling Coordinator must also conform to any additional definitional requirements in Appendix A as 

may exist as to that information.  Pursuant to Sections 8.9 and 8.10, the CAISO may verify, inspect and 

test the capacity and operating characteristics of the resource provided to the CAISO. 

4.12.3 Telemetry Data to Demonstrate Compliance 

The Resource-Specific System Resource owner shall provide SCADA data by telemetry to the CAISO 

EMS at the Resource-Specific System Resource owner’s expense in order to demonstrate compliance 

with CAISO Start-Up Instructions in order to be eligible for BCR.  Telemetry data from Dynamic Resource-

Specific System Resources shall be provided in accordance with the requirements of the CAISO’s 

Dynamic Scheduling Protocol in Appendix M.  For Non-Dynamic Resource-Specific System Resources, 



the Resource-Specific System Resource owner shall have the option of providing the required telemetry 

data by transmittal directly to the CAISO EMS in accordance with the CAISO’s standards for direct 

telemetry or by means of transmittal to the CAISO EMS through the EMS of its Host Balancing Authority 

Area by use of the inter-control center communications protocol (ICCP). 

4.12.4 Recordkeeping 

Resource-Specific System Resource owners shall provide to the CAISO such information and maintain 

such records as are reasonably required by the CAISO to implement the provisions of the CAISO Tariff 

applicable to Resource-Specific System Resources. 

4.12.5 Access Rights  

A Resource-Specific System Resource owner shall, at the request of the CAISO and upon reasonable 

notice, provide access to its facilities and records (including those relating to communications and 

telemetry) as necessary to permit the CAISO to perform such testing as is necessary to test the accuracy 

of any telemetry equipment upon which the Resource-Specific System Resource owner’s performance is 

measured. 

4.13 DRPs, RDRRs, and PDRs 

4.13.1  Relationship Between CAISO and DRPs 

Consistent with Section 30.6, the CAISO shall only accept Bids from Reliability Demand Response 

Resources and Proxy Demand Resources if such Reliability Demand Response Resources or Proxy 

Demand Resources are represented by a Demand Response Provider that has entered into a Demand 

Response Provider Agreement with the CAISO, has accurately provided the information required in the 

Demand Response System, has satisfied all Reliability Demand Response Resource or Proxy Demand 

Resource registration requirements, and has met standards adopted by the CAISO and published on the 

CAISO Website.  Reliability Demand Response Resources and Proxy Demand Resources may not 

participate in a Distributed Energy Resource Aggregation.  The CAISO shall not accept Bids from a 

Demand Response Provider other than through a Scheduling Coordinator, which Scheduling Coordinator 

may be the Demand Response Provider itself or another entity.  Proxy Demand Response Resources 

providing Ancillary Services must submit Meter Data for the interval preceding, during, and following the 

Trading Interval(s) in which they were awarded Ancillary Services for the purposes of determining 



settlement pursuant to Section 8.10.8. 

 

* * * * *  

 

4.17 Distributed Energy Resource Aggregations 

4.17.1 Relationship with Distributed Energy Resource Providers 

The CAISO will accept Bids from Distributed Energy Resource Aggregations only if such Distributed 

Energy Resource Aggregations are represented by a Distributed Energy Resource Provider that has 

entered into a Distributed Energy Resource Provider Agreement with the CAISO to comply with all 

applicable provisions of the CAISO Tariff as they may be amended from time to time.  The CAISO will not 

accept Bids from a Distributed Energy Resource Aggregation other than through a Scheduling 

Coordinator.  The Scheduling Coordinator may be the Distributed Energy Resource Provider itself or 

another entity. 

 

* * * * *  

 

4.17.4 Identification of Distributed Energy Resources 

Each Distributed Energy Resource Provider will provide information, as described in the Business 

Practice Manual, identifying each of its Distributed Energy Resource Aggregations and such information 

regarding the location, capacity, operating characteristics and applicable Generation Distribution Factors 

of its Distributed Energy Resource Aggregation(s) as may be reasonably requested from time to time by 

the CAISO, and when the information changes due to the removal, addition, or modification of a 

Distributed Energy Resource or Distributed Curtailment Resource within the Distributed Energy Resource 

Aggregation. All information provided to the CAISO by a Distributed Energy Resource Provider regarding 

the operational and technical characteristics of its Distributed Energy Resource Aggregation(s) must be 

an accurate reflection of the design capabilities of the resources and its constituent equipment when 

operating at maximum sustainable performance over Minimum Run Time, recognizing that resource 

performance may degrade over time.  Information registered in the Master File by a Scheduling 



Coordinator must also conform to any additional definitional requirements in Appendix A as may exist as 

to that information. 

As further described in the Business Practice Manual, the CAISO will share any necessary information 

and data about the Distributed Energy Resources comprising a Distributed Energy Resource Aggregation 

with the applicable Utility Distribution Company or Metered Subsystem.  The Utility Distribution Company 

or Metered Subsystem will have an opportunity to provide written comments within thirty (30) days 

regarding the accuracy of the information about Distributed Energy Resources comprising a Distributed 

Energy Resource Aggregation(s) or raise concerns with respect to whether the Distributed Energy 

Resources   (1) are participating in another Distributed Energy Resource Aggregation; (2) are 

participating as a Proxy Demand Response resource or a Reliability Demand Response Resource; (3) do 

not comply with applicable Utility Distribution Company tariffs or requirements of the relevant Local 

Regulatory Authority; (4) receive compensation from retail programs for capacity, Energy, or other 

services that would be offered to the CAISO Markets; or (5) may pose a significant threat to the safe and 

reliable operation of the Distribution System, if operated as part of a Distributed Energy Resource 

Aggregation.  The Utility Distribution Company or Metered Subsystem review of criterion (5) must be 

limited to those impacts resulting from the aggregation, exclusive of issues previously considered during 

the interconnection study process for each Distributed Energy Resource.  The CAISO will provide the 

Distributed Energy Resource Provider with the Utility Distribution Company or Metered Subsystem’s 

written comments and any other information regarding the Distributed Energy Resources provided by the 

Utility Distribution Company or Metered Subsystem to CAISO, and the Distributed Energy Resource 

Provider will resolve any concerns with the Utility Distribution Company or Metered Subsystem prior to the 

CAISO allowing the individual Distributed Energy Resource to participate in a Distributed Energy 

Resource Aggregation.  Parties may resolve any disputes regarding any issues related to the distribution 

utility review process with the applicable Governmental Authority for the Utility Distribution Company or 

Metered Subsystem or under Section 13 of the CAISO tariff, as applicable to the dispute. 

4.17.4.1 Modifications to Distributed Energy Resource Aggregations 

The Distributed Energy Resource Provider will notify the CAISO of any changes to the information it 

provided during the registration process due to the removal, addition, or modification of a Distributed 



Energy Resource or Distributed Curtailment Resource within the Distributed Energy Resource 

Aggregation.  The Distributed Energy Resource Provider also will notify the CAISO of any changes to its 

Distributed Energy Resource Aggregation’s physical or operational characteristics.  The CAISO will notify 

the applicable Utility Distribution Company or Metered Subsystem of any changes, and the Utility 

Distribution Company or Metered Subsystem will have fourteen (14) days to provide the CAISO any 

written comments raising concerns under Section 4.17.4.   

4.17.5 Characteristics of Distributed Energy Resource Aggregations 

4.17.5.1 Size Limits  

A Distributed Energy Resource Aggregation will be no smaller than 100kW.  A Distributed Energy 

Resource Aggregation that includes Distributed Energy Resources located at different PNodes will be no 

larger than 20 MW. 

4.17.5.2 Metering and Telemetry  

Scheduling Coordinators shall submit to the CAISO Actual Settlement Quality Meter Data or Estimated 

Settlement Quality Meter Data for Distributed Energy Resource Aggregations they represent for each 

Settlement Period in an Operating Day.  Distributed Energy Resources and Distributed Curtailment 

Resources participating in a Distributed Energy Resource Aggregation will be directly metered pursuant 

to a meter that complies with any applicable Utility Distribution Company tariff and any standards of the 

relevant Local Regulatory Authority or, if no such tariff exists or no standards have been set by that Local 

Regulatory Authority, the metering standards as further detailed in the CAISO’s Business Practice 

Manual.  Distributed Energy Resource Providers must make Settlement Quality Meter Data from 

individual Distributed Energy Resources and Distributed Curtailment Resources comprising a Distributed 

Energy Resource Aggregation available to the CAISO upon request. 

Distributed Energy Resource Providers shall provide information regarding Distributed Energy Resource 

Aggregation(s) with a rated capacity of 10 MW or greater or, if the Distributed Energy Resource 

Aggregation(s) provides Ancillary Services, through telemetry to the CAISO’s EMS in accordance with the 

CAISO’s standards for direct telemetry and consistent with the requirement for telemetry set forth in 

Section 7.6.1.  Distributed Energy Resource Providers are not required to have their own direct telemetry 

on each DER, and may acquire the data required to provide the CAISO with accurate telemetry data for 



the DERA by any means, including calculation. 

4.17.6 Operating Requirements  

Distributed Energy Resource Aggregations will respond to (1) CAISO Dispatch Instructions and (2) 

instructions from the Utility Distribution Company to maintain the safety and reliability of the Distribution 

System. The CAISO may dispatch a Distributed Energy Resource Aggregation to the extent the 

Distributed Energy Resource Aggregation bids or schedules into the CAISO Markets and receives an 

award.  The CAISO may also issue an Exceptional Dispatch Instruction for the Distributed Energy 

Resource Aggregation for reliability pursuant to Section 34.10.  Distributed Energy Resource 

Aggregations shall respond to Dispatch Instructions consistent with Generation Distribution Factors for 

the Distributed Energy Resource Aggregation. 

Each Distributed Energy Resource Provider will operate its Distributed Energy Resource Aggregation(s) 

in a manner consistent with limitations or operating orders established by the Utility Distribution Company 

or Metered Subsystem.  Scheduling Coordinators for Distributed Energy Resources Providers shall 

submit Outages to the CAISO as necessary to reflect any distribution constraints impacting Distributed 

Energy Resources that comprise a Distributed Energy Resource Aggregation under its control.  The 

CAISO shall have the authority to coordinate and approve Outage schedules for the Distributed Energy 

Resource Aggregation(s) listed in a Distributed Energy Resource Provider Agreement, in accordance with 

the provisions of Section 9.  Where the Utility Distribution Company requires its own direct communication 

with the Distributed Energy Resource Provider for the safety and reliability of the Distribution System, 

those communication and data protocols will be established in Schedule 4 to the Distributed Energy 

Resource Provider Agreement. 

 

* * * * *  

 

Section 6 

6. Communications  

6.1 Methods of Communication  

6.1.1 Full-Time Communications Facility Requirements  



Each Scheduling Coordinator, Utility Distribution Company, Participating TO, Participating Generator, 

Balancing Authority (to the extent the agreement between the Balancing Authority and the CAISO so 

provides), and MSS Operator must provide a communications facility manned twenty-four (24) hours a 

day, seven (7) days a week capable of receiving Dispatch Instructions issued by the CAISO. 

6.1.2 Information Transfer from Scheduling Coordinator to CAISO 

Unless otherwise agreed by the CAISO, Scheduling Coordinators who wish to submit Bids into CAISO 

Markets must submit the information to the CAISO’s secure communication system.  Scheduling 

Coordinators that wish to submit Dynamic Schedules or Bids for Ancillary Services to the CAISO must 

also comply with the applicable requirements of Sections 4.5.4.3, 8.3.7, and 8.4.5. 

6.1.3 Submitting Information to the Secure Communication System  

For Scheduling Coordinators submitting information to the CAISO’s secure communication system, each 

such Scheduling Coordinator shall establish a network connection with the CAISO’s secure 

communication system.  Link initialization procedures shall be necessary to establish a connection to the 

CAISO’s secure communication system.  In order to log in, each Scheduling Coordinator will be furnished 

a digital certificate by the CAISO. 

6.1.3.1 The CAISO will make available data templates and validation rules information that provides a 

description of the templates which will be utilized to enter data into the CAISO's secure communication 

system. 

6.1.4 Information Transfer from CAISO to Scheduling Coordinator  

Unless otherwise agreed between a Scheduling Coordinator and the CAISO, the CAISO shall furnish 

scheduling information to Scheduling Coordinators by electronic transfer as described in Section 6.  If 

electronic data transfer is not available, the information may be furnished by facsimile.  If it is not possible 

to communicate with the Scheduling Coordinator using the primary means of communication, an alternate 

means of communication shall be selected by the CAISO. 

 

 

* * * * *  

 



Section 7 

7. System Operations Under Normal and Emergency Conditions 

 

* * * * *  

 

7.6 Normal System Operations  

7.6.1 Actions for Maintaining Reliability of CAISO Controlled Grid 

The CAISO shall obtain the control over Generating Units that it needs to control the CAISO Controlled 

Grid and maintain reliability by ensuring that sufficient Energy, Imbalance Reserves, Reliability Capacity, 

and Ancillary Services are procured through the CAISO Markets.  When the CAISO responds to events or 

circumstances, it shall first use the generation control it is able to obtain from market processes to 

respond to the operating event and maintain reliability.  Only when the CAISO has used the Energy, 

Imbalance Reserves, Reliability Capacity, and Ancillary Services that are available to it and that are 

effective in responding to the problem and the CAISO is still in need of additional control over Generating 

Units, shall the CAISO assume supervisory control over other Generating Units.  It is expected that at this 

point, the operational circumstances will be so severe that a Real-Time system problem or emergency 

condition could be in existence or imminent. 

Each Participating Generator shall take, at the direction of the CAISO, such actions affecting such 

Generator as the CAISO determines to be necessary to maintain the reliability of the CAISO Controlled 

Grid.  Such actions shall include (but are not limited to): 

(a) compliance with Dispatch Instructions including instructions to deliver Energy and 

Ancillary Services in Real-Time pursuant to the AS Awards, Day-Ahead Schedules and 

FMM Schedules, and FMM AS Awards; 

(b) compliance with the system operation requirements set out in this Section 7; 

(c) notification to the CAISO of the persons to whom an instruction of the CAISO should be 

directed on a 24-hour basis, including their telephone and facsimile numbers; and 

(d) the provision of communications, telemetry and direct control requirements, including the 

establishment of a direct communication link from the control room of the Generator to 



the CAISO in a manner that ensures that the CAISO will have the ability, consistent with 

this CAISO Tariff, to direct the operations of the Generator as necessary to maintain the 

reliability of the CAISO Controlled Grid, except that a Participating Generator will be 

exempt from CAISO requirements imposed in accordance with this subsection (d) with 

regard to any Generating Unit with a rated capacity of less than ten (10) MW, unless that 

Generating Unit is certified by the CAISO to provide Ancillary Services. 

 

* * * * *  

 

7.7.7 Removal of Bids in the Event of a Market Disruption, to Prevent a Market Disruption, or to 

Minimize the Extent of a Market Disruption  

(a) Types of Bids.  The types of Bids that the CAISO may remove are Bids that are not 

feasible based on the misalignment of resource-specific conditions and physical 

constraints represented in the Master File, current outage information, and the Bid itself. 

(b) Removal of a Portion of a Bid.  The CAISO may remove part of a Bid, but retain other 

parts of the Bid for the applicable CAISO Market run and interval for the same or a 

different product, and may retain parts of the Bid for subsequent CAISO Market runs or 

intervals.   

(c) Removal of a Bid Pursuant to Section 7.7.6(a)(2).  If a Bid must be removed pursuant 

to Section 7.7.6(a)(2), the CAISO will remove the entire Bid for that particular service and 

market. 

(d) Resubmittal of Bids.  The Scheduling Coordinator may resubmit removed Bids in 

subsequent CAISO Markets, provided the Scheduling Coordinator complies with any 

operator instructions regarding the subject Bids.   

(e) RUC Bids.  In the event the CAISO removes a Bid from an IFM run, the RUC Availability 

Bid associated with the removed IFM Bid may still be accepted for the corresponding 

RUC run, unless the CAISO determines that the RUC Availability Bid is the cause of the 

disruption. 



(f) RTM Bids.  If the CAISO removes a Bid in the advisory RTUC or RTD runs during the 

Real-Time Market, the CAISO may still use the removed Bid in the binding runs of the 

Real-Time Market for the same interval if the problems previously experienced with the 

Bid do not arise. 

(g) Energy Component of Ancillary Services Bids.  If the CAISO removes an Ancillary 

Services Bid submitted to the Real-Time Market, the CAISO may retain the associated 

Energy Bid for that CAISO Market run. 

(h) Settlement Consequences of Removal of Bids 

(1) Day-Ahead Market.  In the event that a Bid is removed from the Day-Ahead 

Market, the Scheduling Coordinator whose Bid is removed will not be subject to 

Settlement for the Day-Ahead Market for the affected service. 

(2) Ancillary Services.  In the case of Ancillary Services Bids, including 

Submissions to Self-Provide an Ancillary Service, that are removed from the 

Day-Ahead Market, the Scheduling Coordinator will not receive Settlement for 

the Ancillary Services in the Day-Ahead Market and will not receive an 

opportunity cost payment in the Day-Ahead Market for the offered service. 

(3) Exceptional Dispatch.  In the event that a Bid is removed from a CAISO Market 

run or interval, the CAISO may subsequently be required to issue an Exceptional 

Dispatch for the resource, in which case the Scheduling Coordinator will receive 

Exceptional Dispatch Settlement as provided in Section 11.5.6. 

(4) Demand Bids.  In the event that a Demand Bid is removed from the Day-Ahead 

Market, because no Demand Bids for load can be submitted in the Real-Time 

Market, Scheduling Coordinators for the load not cleared in the Day-Ahead 

Market will be settled as Uninstructed Imbalance Energy as provided in Section 

11.5.2. 

(i) Reporting to Affected Scheduling Coordinators.  To the extent practicable, the CAISO 

will contact a Scheduling Coordinator’s representative before removing a Bid and advise 

the representative of the issues encountered with the Bid as soon as practicable, but no 



later than three (3) Business Days, after the applicable Bid was removed and will provide 

information specifying when its Bid was removed and the nature of the disruption. 

 

* * * * *  

 

Section 8 

8. Ancillary Services  

 

* * * * *  

 

8.3 Procurement; Certification and Testing; Contracting Period  

8.3.1 Procurement of Ancillary Services  

The CAISO shall operate competitive Day-Ahead and Real-Time Markets to procure Ancillary Services.  

The Security Constrained Unit Commitment (SCUC) and Security Constrained Economic Dispatch 

(SCED) applications used in the Integrated Forward Market (IFM) and the Real-Time Market (RTM) shall 

calculate optimal resource commitment, Energy, Imbalance Reserves, Reliability Capacity, and Ancillary 

Services Awards and Schedules at least cost to End-Use Customers consistent with maintaining System 

Reliability.  Any Scheduling Coordinator representing resources, System Units, Participating Loads, Proxy 

Demand Resources or imports of System Resources may submit Bids into the CAISO’s Ancillary Services 

markets provided that it is in possession of a current certificate for the resources concerned.  Regulation 

Up, Regulation Down, and Operating Reserves necessary to meet CAISO requirements not met by self-

provision will be procured by the CAISO as described in this CAISO Tariff.  The amount of Ancillary 

Services procured in the IFM is net of (i) Self-Provided Ancillary Services from resources internal to the 

CAISO Balancing Authority Area (which includes Pseudo-Ties of Generating Units to the CAISO 

Balancing Authority Area) and Dynamic System Resources certified to provide Ancillary Services and (ii) 

Ancillary Services self-provided pursuant to an ETC, TOR or Converted Right.  The amount of Ancillary 

Services procured in the Real-Time Market is net of (i) available awarded Day-Ahead Ancillary Services, 

(ii) Self-Provided Ancillary Services from resources internal to the CAISO Balancing Authority Area (which 



includes Pseudo-Ties of Generating Units to the CAISO Balancing Authority Area) and Dynamic System 

Resources certified to provide Ancillary Services, (iii) additional Operating Reserves procured in the FMM, 

and (iv) Ancillary Services self-provided pursuant to an ETC, TOR or Converted Right.  The CAISO may 

procure incremental Ancillary Services in the Real-Time Market based in part on a determination during 

the FMM that any Ancillary Services capacity awarded or self-provided in the Day-Ahead Market is not 

available as a result of a resource constraint or Transmission Constraints.  Resource constraints may 

include but are not limited to an Outage of a resource or Ramp Rate constraints.  Incremental 

procurement in the Real-Time Market will exclude Ancillary Services Capacity the CAISO has determined 

is not available. 

The CAISO will manage the Energy from both CAISO-procured and Self-Provided Ancillary Services as 

part of the FMM and Real-Time Dispatch.  In the Day-Ahead Market, the CAISO procures one-hundred 

(100) percent of its Ancillary Service requirements based on the Day-Ahead Demand Forecast net of 

Self-Provided Ancillary Services.  After the Day-Ahead Market, the CAISO procures additional Ancillary 

Services needed to meet system requirements from all resources in the Real-Time Market.  The amount 

of Ancillary Services procured in the Real-Time Market is based on the CAISO Forecast of BAA Demand 

for the CAISO for the Operating Hour net of Self-Provided Ancillary Services. 

Awards of AS in the RTM to Non-Dynamic System Resources are for the entire next Operating Hour.  The 

CAISO procurement of Ancillary Services from all other resources in the Real-Time Market is for a fifteen 

(15) minute FMM interval.  The CAISO’s procurement of Ancillary Services from Non-Dynamic System 

Resources, Dynamic System Resources and internal Generation (which includes Generation from 

Generating Units that are Pseudo-Ties to the CAISO Balancing Authority Area) in the Real-Time Market is 

based on the Ancillary Service Bids submitted or generated in the RTM consistent with the requirements 

in Section 30.  The CAISO may also procure Ancillary Services pursuant to the requirements in Section 

42.1 and as permitted under the terms and conditions of a Reliability Must-Run Contract. 

The CAISO will contract for long-term Voltage Support service with owners of Reliability Must-Run Units 

under Reliability Must-Run Contracts.  These requirements and standards apply to all Ancillary Services 

whether self-provided or procured by the CAISO. 

 



* * * * *  

 

8.4 Technical Requirements for Providing Ancillary Services 

 

* * * * *  

 

8.4.1.1 Regulation  

A resource offering Regulation must have the following operating characteristics and technical 

capabilities: 

(a) it must be capable of being controlled and monitored by the CAISO EMS by means of the 

installation and use of a standard CAISO direct communication and direct control system, 

a description of which and criteria for any temporary exemption from which, the CAISO 

shall publish on the CAISO Website; 

(b) it must be capable of achieving at least the Ramp Rates (increase and decrease in 

MW/minute) stated in its Bid for the full amount of Regulation capacity offered; 

(c) the Regulation capacity offered must not exceed the maximum Ramp Rate (MW/minute) 

of that resource times ten (10) minutes; 

(d) the resource to CAISO Control Center telemetry must, in a manner meeting CAISO 

standards, include indications of whether the resource is on or off CAISO EMS control at 

the resource terminal equipment; 

(e) the resource must be capable of the full range of movement within the amount of 

Regulation capability offered without manual resource operator intervention of any kind; 

(f) each Ancillary Service Provider must ensure that its CAISO EMS control and related 

SCADA equipment for its resource are operational throughout the time period during 

which Regulation is required to be provided; 

(g) Regulation capacity offered must be dispatchable on a continuous basis for at least sixty 

(60) minutes in the Day-Ahead Market and at least thirty (30) minutes in the Real-Time 

Market after issuance of the Dispatch Instruction.  The CAISO will measure continuous 



Energy from the time a resource reaches its award capacity.  In the Real-Time Market, 

where a storage resource using the Non-Generator Resource model will not have 

sufficient State of Charge to meet its Ancillary Services Schedule, Imbalance Reserves 

Award, or RUC Award, the CAISO will dispatch the storage resource to have sufficient 

State of Charge to meet its Ancillary Services Schedule, Imbalance Reserves Award, or 

RUC Award.  Scheduling Coordinators for Non-Generator Resources located within the 

CAISO Balancing Authority Area that require Energy from the Real-Time Market to offer 

their full capacity as Regulation may request the use of Regulation Energy Management 

as described in Section 8.4.1.2; and 

(h) Regulation capacity offered must meet or exceed the minimum performance threshold of 

twenty-five (25) percent measured accuracy as specified in Section 8.2.3.1.1. 

 

* * * * *  

 

 



Section 11 

 

* * * * *  

 

11.2 Settlement of Day-Ahead Market Transactions  

All transactions in the IFM and RUC as specified in the Day-Ahead Schedule, AS Awards and RUC 

Awards, respectively, are financially binding and will be settled based on the Day-Ahead LMP, ASMP or 

RUC Price for the relevant Location for the specific resource or transaction identified for the Bid.  The 

CAISO will settle the costs of Demand, Energy, Imbalance Reserves, Reliability Capacity, or Ancillary 

Services as separate Settlement charges and payments for each Settlement Period as appropriate. 

11.2.1 IFM Settlements  

11.2.1.1 IFM Payments for Supply of Energy and Imbalance Reserves 

For each Settlement Period for which the CAISO clears Energy transactions in the IFM, the CAISO shall 

pay the relevant Scheduling Coordinator for the MWh quantity of Supply of Energy from all Generating 

Units, Participating Loads, Proxy Demand Resources, Reliability Demand Response Resources, 

Distributed Energy Resource Aggregations and System Resources in an amount equal to the IFM LMP at 

the applicable PNode or Aggregated PNode multiplied by the MWh quantity specified in the Day-Ahead 

Schedule for Supply (which consists of the Day-Ahead Scheduled Energy). 

For each Settlement Period for which the CAISO clears Imbalance Reserves transactions in the IFM, the 

CAISO pays Scheduling Coordinators representing Generating Units, Participating Loads, Proxy Demand 

Resources, Reliability Demand Response Resources, Distributed Energy Resource Aggregations and 

System Resources the product of the: (a) Locational IRU Price or Locational IRD Price at the applicable 

PNode or Aggregated PNode; and (b) MW quantity of the awarded IRU or IRD.  

For each Settlement Period for which the CAISO clears Imbalance Reserves transactions in the IFM, the 

CAISO pays the congestion revenue from Transmission Constraints binding in the up and down 

deployment scenarios for Imbalance Reserves calculated per Section 31.3.1.6.4 to the EDAM Entity 

Scheduling Coordinator to distribute per the EDAM Entity’s OATT or, for the CAISO BAA, as specified in 

Section 11.2.4. 



 
 

 
 
 

11.2.1.1.1  Greenhouse Gas in the IFM 

Scheduling coordinators for resources that receive an IFM attribution to serve Demand in a GHG 

Regulation Area will receive a GHG settlement in the applicable Settlement Period.  The GHG settlement 

is the product of the IFM attribution to serve Demand in a specific GHG Regulation Area and the 

applicable IFM Marginal GHG Cost for that respective GHG Regulation Area.  For a resource within a 

GHG Regulation Area that does not receive an attribution to served Demand in another GHG Regulation 

Area, the cost of GHG compliance is embedded in the resource’s LMP.   

11.2.1.2 IFM Charges for Demand at LAPS 

For each Settlement Period that the CAISO clears Energy transactions in the IFM, except as specified in 

Section 30.5.3.2 and except for Participating Loads, which shall be subject to the charges specified in 

11.2.1.3, the CAISO shall charge Scheduling Coordinators for the MWh quantity of Demand scheduled at 

an individual LAP in the Day-Ahead Schedule, in an amount equal to the IFM LMP for the applicable LAP 

multiplied by the MWh quantity scheduled in the Day-Ahead Schedule at the relevant LAP. The applicable 

Default LAP IFM LMP is as described in Section 27.2.2.  For Scheduling Coordinators whose Demand 

scheduled at the individual LAP is subject to an upward price correction as specified in Section 11.21, the 

CAISO will use the Price Correction Derived LMP to settle the MWh quantity of Demand scheduled in the 

Day-Ahead Schedule at the relevant LAP.  

11.2.1.3 IFM Charges for Demand by Participating Loads, Including Aggregated 

Participating Load  

For each Settlement Period that the CAISO clears Energy transactions in the IFM for Demand by 

Participating Loads, the CAISO shall charge the Scheduling Coordinators an amount equal to the MWh 

quantity of Demand scheduled in the Day-Ahead Schedule for the relevant Participating Load at the 

PNode (or Custom LAP, in the case of Aggregated Participating Load), multiplied by the IFM LMP at that 

PNode (or Custom LAP, in the case of Aggregated Participating Load).  The Custom LAP Price is 

determined as described in Section 27.2.2.   For Scheduling Coordinators whose Demand scheduled at 

the individual PNode or Custom LAP is subject to an upward price correction as specified in Section 

11.21, the CAISO will use the Price Correction Derived LMP to settle the MWh quantity scheduled in the 

Day-Ahead Schedule for that Scheduling Coordinator at the relevant PNode or Custom LAP.  



 
 

 
 
 

11.2.1.4 IFM Charges for Energy Exports at Scheduling Points  

For each Settlement Period that the CAISO clears Energy transactions in the IFM, the CAISO shall 

charge Scheduling Coordinators for the Energy export MWh quantity at individual Scheduling Points 

scheduled in the Day-Ahead Schedule, an amount equal to the IFM LMP for the applicable Scheduling 

Point multiplied by the MWh quantity at the individual Scheduling Point scheduled in the Day-Ahead 

Schedule.  For Scheduling Coordinators whose exports scheduled at the individual Scheduling Points is 

subject to an upward price correction as specified in Section 11.21, the CAISO will use the Price 

Correction Derived LMP to settle the MWh quantity of Energy exports scheduled in the Day-Ahead 

Schedule at the relevant Scheduling Point. 

11.2.1.5 IFM Congestion Credit for ETCs, TORs, and Converted Rights  

For all Points of Receipt and Points of Delivery pairs associated with a valid and balanced ETC Self-

Schedule, TOR Self-Schedule or Converted Rights Self-Schedule, the CAISO shall not impose any 

charge or make any payment to the Scheduling Coordinator related to the MCC associated with such 

Self-Schedules.  For each Scheduling Coordinator, the CAISO shall determine the applicable IFM 

Congestion Credit, which can be positive or negative, as the sum of the products of the quantity 

scheduled in the Day-Ahead Schedule and the MCC at each eligible Point of Receipt and Point of 

Delivery associated with the valid and balanced portions of that Scheduling Coordinator’s ETC, TOR, and 

Converted Rights Self-Schedules. 

11.2.1.6 Allocation of IFM Marginal Losses Surplus Credit  

On each Settlement Statement, the CAISO shall apply the IFM Marginal Losses Surplus Credit to each 

Scheduling Coordinator for the period of each Settlement Statement.  For each Settlement Period, the 

IFM Marginal Losses Surplus Credit shall be the product of the IFM Marginal Losses Surplus rate 

($/MWh) and the MWh of Measured Demand for the relevant Scheduling Coordinator net of that 

Scheduling Coordinator’s (1) Measured Demand associated with a TOR Self-Schedule subject to the IFM 

Marginal Cost of Losses Credit for Eligible TOR Self-Schedules as provided in Section 11.2.1.7; and (2) 

Measured Demand associated with a TOR Self-Schedule subject to the RTM Marginal Cost of Losses 

Credit for Eligible TOR Self-Schedules as provided in Section 11.5.7.2. 

The IFM Marginal Losses Surplus rate shall be equal to the total IFM Marginal Losses Surplus ($) divided 



 
 

 
 
 

by the sum of the total MWh of Measured Demand in the CAISO Balancing Authority Area for the relevant 

Settlement Period net of (1) any Measured Demand associated with a TOR Self-Schedule subject to the 

IFM Marginal Cost of Losses Credit for Eligible TOR Self-Schedules as provided in Section 11.2.1.7; and 

(2) any Measured Demand associated with a TOR Self-Schedule subject to the RTM Marginal Cost of 

Losses Credit for Eligible TOR Self-Schedules as provided in Section 11.5.7.2. 

11.2.1.7 IFM Marginal Cost of Losses Credit for Eligible TOR Self-Schedules  

For all Points of Receipt and Points of Delivery pairs associated with a valid and balanced TOR Self-

Schedule submitted pursuant to an existing agreement between the TOR holder and either the CAISO or 

a Participating TO as specified in Section 17.3.3, the CAISO shall not impose any charge or make any 

payment to the Scheduling Coordinator related to the MCL associated with such TOR Self-Schedules and 

will instead impose any applicable losses charges as specified in the existing agreement between the 

TOR holder and either the CAISO or a Participating TO applicable to the relevant TOR.  In any case in 

which the TOR holder has an existing agreement regarding its TORs with either the CAISO or a 

Participating TO, the provisions of the agreement shall prevail over any conflicting provisions of this 

Section 11.2.1.7.  Where the provisions of this Section 11.2.1.7 do not conflict with the provisions of the 

agreement, the provisions of this Section 11.2.1.7 shall apply to the subject TORs.  For each Scheduling 

Coordinator, the CAISO shall determine the applicable IFM Marginal Cost of Losses Credit for Eligible 

TOR Self-Schedules, which can be positive or negative, as the sum of the products of the quantity 

scheduled in the Day-Ahead Schedule and the MCL at each eligible Point of Receipt and Point of 

Delivery associated with the valid and balanced portions of that Scheduling Coordinator’s TOR Self-

Schedules. 

11.2.1.8 Charges for Unavailable Imbalance Reserves 

As provided in this Section 11.2.1.8, the CAISO charges resources with Imbalance Reserves Awards 

when some portion of the Imbalance Reserves Award is unavailable to the CAISO.  Charges assessed 

pursuant to this Section 11.2.1.8 for unavailable IRU and IRD awards are subtracted from the separate 

allocations of IRU and IRD costs, respectively, pursuant to Section 11.2.1.9. 

11.2.1.8.1 Charges for Unavailable IRU awards 

A resource’s unavailable IRU quantity is the amount, if any, by which the resource’s Day-Ahead Schedule 



 
 

 
 
 

for Supply plus Ancillary Services Awards other than for Regulation Down plus the IRU award minus the 

Five-Minute Imbalance Reserve Quantity exceeds the resource’s Upper Economic Limit as adjusted by 

applicable Outages in the FMM.  The CAISO charges a resource with an unavailable IRU quantity the 

product of the unavailable quantity and the higher of the FMM Flexible Ramp Up Price or the resource’s 

Locational IRU Price.  

11.2.1.8.2 Charges for Unavailable IRD awards 

A resource’s unavailable IRD quantity is the amount, if any, by which the resource’s Lower Economic 

Limit as adjusted by applicable Outages in the FMM exceeds the resource’s Day-Ahead Schedule for 

Supply minus the Ancillary Services Awards for Regulation Down minus the IRD award plus the Five-

Minute Imbalance Reserve Quantity.  The CAISO charges a resource with an unavailable IRD quantity 

the product of the unavailable quantity and the higher of the FMM Flexible Ramp Down price or the 

resource’s Locational IRD Price. 

11.2.1.8.3 Priority of Charges When a Resource is Unavailable for both Imbalance Reserves 

and Reliability Capacity 

For Settlement Periods in which a resource receives both a RUC Award and Imbalance Reserves Award 

and is unavailable in the RTM, or only bids a portion of its combined award in the RTM, the CAISO first 

applies charges per Section 11.2.2.2 to the quantity of unavailable Reliability Capacity and then applies 

charges per this Section 11.2.1.8 to the remaining unavailable capacity.  If a resource has an Ancillary 

Services Award, RUC Award, and Imbalance Reserves Award in the same Settlement Period and is 

unavailable in the RTM, then the CAISO first determines any unavailable quantities pursuant to this 

Section 11.2.1.8.3 and then applies the rescission rules in Section 11.10.9. 

11.2.1.9 Allocation of Imbalance Reserves Costs The CAISO allocates the separate costs of 

IRU and IRD through distinct two-tiered allocations.  For IRU, the costs allocated include the direct costs 

of procuring IRU, as reflected by the summation of the product of each Imbalance Reserves Award for 

IRU and its Locational IRU Price, and the congestion revenue calculated per Section 31.3.1.6.4 from 

transmission constraints binding in the up deployment scenario for Imbalance Reserves.  For IRD, the 

costs allocated include both the direct costs, as reflected by the summation of the product of each 

Imbalance Reserves Award for IRD and its Locational IRD Price, of procuring IRD and the congestion 



 
 

 
 
 

revenue calculated per Section 31.3.1.6.4 from transmission constraints binding in the down deployment 

scenario for imbalance reserves.   

A Scheduling Coordinator’s allocation of IRU costs in tier 1 is the product of its IRU tier 1 cost allocation 

quantity, as specified in Section 11.2.1.9.1, and its IRU tier 1 cost allocation price, as specified in Section 

11.2.1.9.3.  A Scheduling Coordinator’s allocation of IRD costs in tier 1 is the product of its IRD tier 1 cost 

allocation quantity, as specified in Section 11.2.1.9.2, and its IRD tier 1 cost allocation price, as specified 

in Section 11.2.1.9.4. 

The CAISO allocates the costs of Imbalance Reserves procurement not recovered through the IRU or 

IRD tier 1 cost allocations to Scheduling Coordinators in Tier 2 in proportion to their metered Demand in 

the interval for which the CAISO procured the Imbalance Reserves. For ETC and TOR self-schedules, the 

CAISO treats quantities above the valid and balanced portion as metered Demand subject to cost 

allocation in Tier 2.  

11.2.1.9.1 IRU Tier 1 Cost Allocation Quantity 

A Scheduling Coordinator’s total IRU tier 1 cost allocation quantity is the sum of the tier 1 quantities for 

the entities it represents specified as follows. 

The IRU tier 1 cost allocation quantity for Generating Units, Participating Loads, Proxy Demand 

Resources, Reliability Demand Response Resources, Distributed Energy Resource Aggregations and 

System Resources that are not scheduled as a Wheeling Through transaction is the higher of: (a) zero; 

and (b) the difference between the Energy portion of the Day-Ahead Schedule and the FMM Upper 

Economic Limit (as adjusted by Outages, a reduction in VER forecast from the Day-Ahead Market to 

FMM, or the E-Tag transmission profile used by the Real-Time Market).   

For non-Participating Load, the IRU tier 1 cost allocation quantity is its negative Uninstructed Imbalance 

Energy quantity, if any. 

The IRU tier 1 cost allocation quantity for an entity exporting Energy, excluding wheel through 

transactions, is the higher of: (a) zero; and (b) the difference between the FMM self-schedule and Energy 

portion of the Day-Ahead Schedule. 

11.2.1.9.2 IRD Tier 1 Cost Allocation Quantity 

A Scheduling Coordinator’s total IRD tier 1 cost allocation quantity is the sum of the tier 1 quantities for 



 
 

 
 
 

the entities it represents, specified as follows. 

The IRD tier 1 cost allocation quantity for Generating Units, Participating Loads, Proxy Demand 

Resources, Reliability Demand Response Resources, Distributed Energy Resource Aggregations and 

System Resources that are not scheduled as a Wheeling Through transaction is the higher of: (a) zero; 

and (b) the difference between the FMM Lower Economic Limit (as adjusted by Outages, a reduction in 

VER forecast from the Day-Ahead Market to FMM, or the E-Tag transmission profile used by the Real-

Time Market) and the Energy portion of the Day-Ahead Schedule. 

For non-Participating Load, the IRD tier 1 cost allocation quantity is its positive Uninstructed Imbalance 

Energy quantity, if any. 

The IRD tier 1 cost allocation quantity for an entity exporting Energy from the CAISO Balancing Authority 

Area is the higher of: (a) zero; and (b) the difference between the Energy portion of the Day-Ahead 

Schedule and the E-Tag transmission profile used by the Real-Time Market).  

11.2.1.9.3 IRU Tier 1 Cost Allocation Price 

The IRU tier 1 cost allocation price in an interval is the lower of: (a) the total IRU cost, as adjusted by 

charges assessed per Section 11.2.1.8.1, divided by the total MWs of IRU procured; and (b) the total IRU 

cost, as adjusted by charges assessed per Section 11.2.1.8.1, divided by the total IRU tier 1 allocation 

quantity.   

11.2.1.9.4 IRD Tier 1 Cost Allocation Price 

The IRD tier 1 cost allocation price in an interval is the lower of: (a) the total IRD cost, as adjusted by 

charges assessed per Section 11.2.1.8.2, divided by the total MWs of IRD procured; and (b) the total IRD 

cost, as adjusted by charges assessed per Section 11.2.1.8.2, divided by the total IRD tier 1 allocation 

quantity.   

11.2.1.9.5 Imbalance Reserves Cost Allocation to MSSs 

The CAISO allocates costs of Imbalance Reserves to a MSS in the same fashion as any other 

Scheduling Coordinator irrespective of the MSS’s election, per Section 4.9.13, of net Settlements or gross 

Settlements. 

The CAISO allocates costs of Imbalance Reserves to a MSS that has elected, per Section 4.9.13, to Load 

follow with its generating resources based on the MSS’s net portfolio Uninstructed Deviations in tier 1 and 



 
 

 
 
 

tier 2 of the IRU and IRD cost allocation based on the MSS’s net portfolio Uninstructed Deviations. 

11.2.2  Calculation of Hourly RUC Compensation  

For each Settlement Period and resource, Scheduling Coordinators shall receive RUC Compensation, 

which is the sum of the RUC Availability Payment as determined pursuant to Section 11.2.2.1 and the 

RUC Bid Cost Recovery amount as determined in Section 11.8.3. 

11.2.2.1 Settlement of RUC Availability Payment  

Scheduling Coordinators shall receive RUC Availability Payments for all eligible capacity awarded in the 

RUC process.  RMR Capacity is not eligible for RUC Availability Payments in the DAM.  The RUC 

Availability Payment shall be calculated for each resource as the product of the RCU Availability Quantity 

and the RUC Price for RCU or the product of the RCD Availability Quantity and the RUC Price for RCD.  

The RUC Availability Payment amounts are allocated through the RUC Compensation Costs allocation in 

Section 11.8.6.5. 

The CAISO provides a RUC Availability Payment to a Scheduling Coordinator for a MSS the same as any 

other Scheduling Coordinator irrespective of the MSS’s election, per Section 4.9.13, of net Settlements or 

gross Settlements. 

11.2.2.2 Rescission of RUC Availability Payment  

Rescission of all or a portion of the RUC Availability Payment for a resource as defined in Section 31.5.7 

shall be settled in accordance with this Section 11.2.2.2. 

11.2.2.2.1 Undispatchable RUC Capacity 

The CAISO rescinds the RUC Availability Payment in a Settlement Interval for Undispatchable Capacity 

related to Reliability Capacity. 

In a settlement interval, a Generating Unit, Participating Load, Proxy Demand Resource, System Unit or 

System Resource has Undispatchable Capacity for RCU to the extent the Energy portion of the Day-

Ahead Schedule plus Ancillary Services Awards other than for Regulation Down plus the IRU award plus 

the RCU award exceeds the lower of the resource’s Upper Economic Limit or upper operating limit.   

In a settlement interval, a Generating Unit, Participating Load, Proxy Demand Resource, System Unit or 

System Resource has Undispatchable Capacity for RCD to the extent the resource’s Lower Economic 

Limit exceeds the Energy portion of the Day-Ahead Schedule minus the Ancillary Services Awards for 



 
 

 
 
 

Regulation Down minus the IRD award minus the RCD award. 

The CAISO evaluates a Multi-Stage Generating Resource for Undispatchable Capacity related to 

Reliability Capacity for the entire Generating Unit and not for the MSG Configuration. 

11.2.2.2.2 [Not Used]  

 

11.2.2.2.3 Allocation of Rescinded RUC Availability Payments Due to Non-Performance 

RUC Availability Payments rescinded due to Undispatchable Capacity are subtracted from the RUC 

Compensation Costs allocated per Section 11.8.6.5.3. 

11.2.3 IFM Energy Charges and Payments for Metered Subsystems  

11.2.3.1 Gross Energy Settlement for Metered Subsystems  

For Scheduling Coordinators that submit Bids for MSS Operators that have selected gross Energy 

Settlement, CAISO shall settle Energy, the MSS Demand and MSS Supply, in the Day-Ahead Schedules 

pursuant to Section 11.2.3.1.1 and 11.2.3.1.2. 

11.2.3.1.1 IFM Charges for MSS Demand under Gross Energy Settlement  

The CAISO shall charge Scheduling Coordinators that submit Bids for MSS Operators that have selected 

or are subject to gross Energy Settlement an amount equal to the product of the MWh quantity of 

Demand internal to the MSS in its Day-Ahead Schedule at the price at the Default LAP where the MSS 

LAP is located. 

11.2.3.1.2 IFM Payments for MSS Supply under Gross Energy Settlement  

The CAISO shall pay Scheduling Coordinators that submit Bids for MSS Operators that have selected or 

are subject to gross Energy Settlement an amount equal to the product of the MWh quantity of Supply 

from the MSS in its Day-Ahead Schedule at the corresponding PNode and the applicable IFM LMP. 

11.2.3.1.3 IFM Payments for MSSs providing Imbalance Reserves 

A MSS that receives an Imbalance Reserves Award will be settled per Section 11.2.1.1 irrespective of 

that MSS’s election under Section 4.9.13 of net or gross Settlement. 

11.2.3.2 Net Energy Settlement for Metered Subsystems  

For Scheduling Coordinators that submit Bids for MSS Operators that have selected net Energy 

Settlement, the CAISO shall settle the net MSS Demand and MSS Supply in the Day-Ahead Schedules 



 
 

 
 
 

pursuant to Section 11.2.3.2.1 and 11.2.3.2.2. 

11.2.3.2.1 IFM Charges for MSS Demand under Net Energy Settlement  

The CAISO shall charge Scheduling Coordinators that submit Bids for MSS Operators that have selected 

net Energy Settlement an amount equal to the product of the net MSS Demand in the Day-Ahead 

Schedule and the IFM MSS Price.  The net MSS Demand is the quantity of MSS Demand that exceeds 

MSS Generation for the applicable MSS. 

11.2.3.2.2 IFM Payment for MSS Supply under Net Energy Settlement 

The CAISO shall pay Scheduling Coordinators that submit Bids for MSS Operators that have selected net 

Energy Settlement an amount equal to the product of the net MSS Supply in the Day-Ahead Schedule 

and the weighted average price of all IFM LMPs for all applicable PNodes within the relevant MSS.  The 

net MSS Supply is the quantity of MSS Generation that exceeds the MSS Demand for the applicable 

MSS.  The weights used to compute the weighted average LMPs shall be equal to MSS Generation 

scheduled in the Day-Ahead Schedule. 

11.2.4 CRR Settlements  

The CAISO will pay or charge CRR Holders as further specified in this Section 11.2.4 and its subsections. 

11.2.4.1 Calculation of the IFM Congestion Charge  

For each Settlement Period of the IFM, the CAISO will calculate the IFM Congestion Charge as the IFM 

MCC amount for all scheduled Demand and Virtual Demand Awards, minus the IFM MCC amount for all 

scheduled Supply and Virtual Supply Awards.   

The IFM MCC amount for all scheduled Demand and Virtual Demand Awards is the sum of part (a), part 

(b), and part (c) of this Section 11.2.4.1. 

The IFM MCC amount for all scheduled Supply and Virtual Supply Awards is the sum of part (d), part (e) 

and part (f) of this Section 11.2.4.1. 

Part (a) is the sum of the products of the IFM MCC of Energy and the total MWh of Demand scheduled in 

the Day-Ahead Schedule and Virtual Demand Awards at all the applicable PNodes and Aggregated 

Pricing Nodes for the Settlement Period.   

Part (b) is the sum of the products of the MCC for the Locational IRU Price and the nodally distributed 

Upward Imbalance Reserves Requirement specified in Section 31.3.1.6.3.2, as adjusted by any 



 
 

 
 
 

procurement relaxation specified in Section 31.3.1.6.2. 

Part (c) is the sum of the products of the MCC for the Locational IRD Price and the nodally distributed 

Downward Imbalance Reserves Requirement specified in Section 31.3.1.6.3.2, as adjusted by any 

procurement relaxation specified in Section 31.3.1.6.2.Part (d) is the sum of the products of the IFM MCC 

and the total of the MWh of Supply scheduled in the Day-Ahead Schedule and the Virtual Supply Awards 

at all the applicable PNodes for the Settlement Period. 

Part (e) is the sum of the products of the MCC for the Locational IRU Price and the IRU Awards. 

Part (f) is the sum of the products of the MCC for the Locational IRD Price and the IRD Awards. 

11.2.4.1.1 [Not Used] 

11.2.4.1.2 Calculation of Hourly CRR Congestion Fund 

The CAISO calculates an Hourly CRR Congestion Fund for every Transmission Constraint that is 

congested in the IFM in a Settlement Period.  The Hourly CRR Congestion Fund specific to a particular 

binding Transmission Constraint in a given Settlement Period is the sum of the: (a) portion of the IFM 

Congestion Charge in that Settlement Period attributable to congestion on the Transmission Constraint to 

which the Hourly CRR Congestion Fund corresponds; (b) charges specific to the Transmission Constraint 

calculated pursuant to Section 11.2.4.4.1;  and (c) CRR revenue adjustments the CAISO may make 

pursuant to Sections 11.2.4.6 or 11.2.4.7 that are associated with the Transmission Constraint. 

11.2.4.2 Settlement Calculation for the Different CRR Types 

For the purposes of settling the various CRR Types, the CAISO will calculate the Settlement of CRRs as 

described in this Section 11.2.4.2.  When a CRR Source or CRR Sink is a LAP, the CAISO will use the 

Load Distribution Factors used in the IFM to produce the LAP Price at which it will settle the CRR.  When 

a CRR Source or CRR Sink is a Trading Hub, the CAISO will use the weighting factors used in the IFM, 

and in the CRR Allocation and CRR Auction processes, to produce the Trading Hub prices that it will use 

to settle the various CRR Types. 

11.2.4.2.1 [Not Used]  

11.2.4.2.2 [Not Used] 

 

* * * * *  



 
 

 
 
 

 

11.2.6 DAME Transition Period 

11.2.6.1  Opting In to DAME Transitional Measures  

The CAISO applies DAME Transitional Measures to RA Capacity and Flexible RA Capacity provided from 

Resource Adequacy Resources if the CAISO receives notice, in the form and manner specified in the 

Business Practice Manual, from both the resource’s Scheduling Coordinator and the LSE’s Scheduling 

Coordinator that they mutually elect for the CAISO to apply DAME Transitional Measures to the RA 

Capacity and Flexible RA Capacity the resource provides on behalf of the LSE.   

An election for DAME Transitional Measures is tied to a specific resource/LSE pair and applies to all RA 

Capacity and Flexible RA Capacity shown on behalf of the LSE on a monthly Supply Plan for the 

resource submitted during the DAME Transition Period.  The same resource may be part of multiple 

resource/LSE pairs subject to DAME Transitional Measures. 

The CAISO applies DAME Transitional Measures to a resource/LSE pair retroactive to the effective date 

of this Section 11.2.6 if the Scheduling Coordinators for the resource and LSE complete the DAME 

Transitional Measures election process within sixty (60) days of the effective date of this Section 11.2.6.  

If the Scheduling Coordinators for a resource and LSE complete the DAME Transitional Measures 

election process for a resource/LSE pair more than sixty (60) days after the effective date of this Section 

11.2.6, then the CAISO applies DAME Transitional Measures to the resource/LSE pair prospectively 

starting with the first Trading Day of the month after the month in which the Scheduling Coordinators 

completed the election process.  Upon mutual consent of the Scheduling Coordinator for both the 

resource and LSE, a resource/LSE pair may end application of DAME Transitional Measures before the 

end of the DAME Transition Period.   Such early termination of DAME Transitional Measures does not 

preclude re-electing application of DAME Transitional Measures later within the DAME Transition Period. 

11.2.6.2   Calculating Quantity of Overlapping Capacity in a Settlement Period  

As specified in this Section 11.2.6.2, the CAISO determines in each Settlement Period how much of the  

RA Capacity and Flexible RA Capacity subject to DAME Transitional Measures overlaps separately with 

the subject resource’s Imbalance Reserves Award for IRU, RUC Award for RCU, Imbalance Reserves 

Award for IRD, and RUC Award for RCD.   



 
 

 
 
 

11.2.6.2.1 Overlapping Capacity for IRU  

The quantity of overlapping IRU is the lower of the: (1) Imbalance Reserves Award for IRU; or (2) higher 

of the RA Capacity or Flexible RA Capacity shown on that resource’s monthly Supply Plan minus the 

Energy Schedule minus the Ancillary Services Awards other than for Regulation Down.  Provided, 

however, that the quantity of overlapping IRU cannot be less than zero.11.2.6.2.2 Overlapping Capacity 

for RCU   

The quantity of overlapping RCU is the lower of the: (1) RUC Award for RCU; or (2) higher of the RA 

Capacity or Flexible RA Capacity shown on that resource’s monthly Supply Plan minus the Energy 

Schedule minus the Ancillary Services Awards other than for Regulation Down minus the Imbalance 

Reserves Award for IRU.  Provided, however, that the quantity of overlapping RCU cannot be less than 

zero. 

11.2.6.2.3 Overlapping Capacity for IRD  

The quantity of overlapping IRD is the lower of the: (1) Imbalance Reserves Award for IRD; or (2) Energy 

Schedule minus the award for Regulation Down minus the higher of the RA Capacity or Flexible RA 

Capacity shown on that resource’s monthly Supply Plan.  Provided, however, that the quantity of 

overlapping IRD cannot be less than zero. 

11.2.6.2.4 Overlapping Capacity for RCD   

The quantity of overlapping RCD is the lower of the: (1) RUC Award for RCD; or (2) Energy Schedule 

minus the award for Regulation Down minus the Imbalance Reserves Award for IRD minus the higher of 

the RA Capacity or Flexible RA Capacity shown on that resource’s monthly Supply Plan.  Provided, 

however, that the quantity of overlapping RCD cannot be less than zero. 

11.2.6.3 Settlement of Overlapping Capacity Subject to DAME Transitional Measures 

11.2.6.3.1 Settlement of Overlapping IRU 

The CAISO allocates the revenue from the overlapping IRU, calculated as the product of the quantity of 

overlapping IRU and the applicable Locational IRU Price, partially to the Scheduling Coordinator for the 

LSE and partially to the Scheduling Coordinator for the resource.   

The CAISO allocates the opportunity cost component of that revenue, calculated as the integral of the 

positive difference between the Energy LMP and the Energy Bid over the capacity range of the 



 
 

 
 
 

overlapping IRU, to the Scheduling Coordinator for the resource.   

The CAISO allocates the balance of the revenue from the overlapping IRU to the Scheduling Coordinator 

for the LSE.  If the resource is part of multiple resource/LSE pairs subject to DAME Transitional 

Measures, then the CAISO allocates that balance of the revenue to the LSEs in proportion to the higher 

of each LSE’s RA Capacity or Flexible RA Capacity obligation met by that resource. 

11.2.6.3.2 Settlement of Overlapping RCU 

The CAISO allocates the revenue from the overlapping RCU, calculated as the product of the quantity of 

overlapping RCU and the applicable RUC Price for RCU, to the Scheduling Coordinator for the LSE.   

If the resource is part of multiple resource/LSE pairs subject to DAME Transitional Measures, then the 

CAISO allocates that revenue to the LSEs in proportion to the higher of each LSE’s RA Capacity or 

Flexible RA Capacity obligation met by that resource. 

11.2.6.3.3 Settlement of Overlapping IRD 

The CAISO allocates the revenue from the overlapping IRD, calculated as the product of the quantity of 

overlapping IRD and the applicable Locational IRD Price, partially to the Scheduling Coordinator for the 

LSE and partially to the Scheduling Coordinator for the resource.   

The CAISO allocates the opportunity cost component of that revenue, calculated as the integral of the 

positive difference between the Energy Bid over the capacity range of the overlapping IRD and the 

Energy LMP, to the Scheduling Coordinator for the resource.   

The CAISO allocates the balance of the revenue from the overlapping IRD to the Scheduling Coordinator 

for the LSE.  If the resource is part of multiple resource/LSE pairs subject to DAME Transitional 

Measures, then the CAISO allocates that balance of the revenue to the LSEs in proportion to the higher 

of each LSE’s RA Capacity or Flexible RA Capacity obligation met by that resource.  

11.2.6.3.4 Settlement of Overlapping RCD 

The CAISO allocates the revenue from the overlapping RCD, calculated as the product of the quantity of 

overlapping RCD and the applicable RUC Price for RCD, to the Scheduling Coordinator for the LSE.   

If the resource is part of multiple resource/LSE pairs subject to DAME Transitional Measures, then the 

CAISO allocates that revenue to the LSEs in proportion to the higher of each LSE’s RA Capacity or 

Flexible RA Capacity obligation met by that resource. 



 
 

 
 
 

11.2.6.4 Information Provision for RA Capacity Not Subject to DAME Transitional  

Measures   

For RA Capacity and Flexible RA Capacity not subject to DAME Transitional Measures either because 

the capacity is not covered by a valid election under Section 11.2.6.1 or because the DAME Transition 

Period has expired, the CAISO provides the Scheduling Coordinator for LSEs whose RA and Flexible RA 

obligations are met with that capacity information regarding the opportunity costs described in Section 

11.2.6.3.1 and 11.2.6.3.3 and the Imbalance Reserves and Reliability Capacity revenue from that 

overlapping capacity.  

11.3 Settlement of Virtual Awards  

11.3.1 Virtual Supply Awards  

The CAISO will pay each Scheduling Coordinator with Virtual Supply Awards at an Eligible PNode or 

Eligible Aggregated PNode an amount equal to the Day-Ahead LMP at the Eligible PNode or Eligible 

Aggregated PNode multiplied by the MWhs of Virtual Supply Awards.  Virtual Supply Awards subject to 

price correction will be settled as specified in Section 11.21.   

The CAISO will charge each Scheduling Coordinator with Virtual Supply Awards at an Eligible PNode or 

Eligible Aggregated PNode an amount equal to the product of the MWhs of Virtual Supply Awards and 

the simple average of the four FMM LMPs for the applicable Trading Hour at the Eligible PNode or 

Eligible Aggregated PNode. 

The CAISO pays or charges, depending on whether the value is positive or negative, the product of the 

virtual Forecasted Movement quantity and the difference between the FMM Flexible Ramp Up Price and 

the FMM Flexible Ramp Down Price. 

11.3.2 Virtual Demand Awards  

The CAISO will charge each Scheduling Coordinator with Virtual Demand Awards at an Eligible PNode or 

Eligible Aggregated PNode an amount equal to the Day-Ahead Market LMP at the Eligible PNode or 

Eligible Aggregated PNode multiplied by the MWhs of Virtual Demand Awards.  Virtual Demand Awards 

subject to price correction will be settled as specified in Section 11.21.   

The CAISO will pay each Scheduling Coordinator with Virtual Demand Awards at an Eligible PNode or 

Eligible Aggregated PNode an amount equal to the product of the MWhs of Virtual Demand Awards and 



 
 

 
 
 

the simple average of the four FMM LMPs for the applicable Trading Hour at the Eligible PNode or 

Eligible Aggregated PNode. 

The CAISO pays or charges, depending on whether the value is positive or negative,  the product of the 

virtual Forecasted Movement quantity and the difference between the FMM Flexible Ramp Up Price and 

the FMM Flexible Ramp Down Price. 

* * * * *  

 

 

11.5.2 Uninstructed Imbalance Energy  

 

* * * * *  

 

11.5.2.2 Hourly Real-Time Demand Settlement  

The Default LAP Hourly Real-Time Price will apply to CAISO Demand and MSS Demand under net 

Settlement of imbalance energy, except for CAISO Demand not settled at the Default LAP as provided in 

Section 30.5.3.2, and per the methodology as may be further defined in the Business Practice Manuals.  

For each Settlement Interval, the differences between the Day-Ahead Scheduled CAISO Demand and 

metered Demand (MWh) is settled at the Default LAP Hourly Real-Time Price or the Custom LAP Hourly 

Real-Time Price, as appropriate.  For each Default LAP, the CAISO calculates the applicable Default LAP 

Hourly Real-Time Price as the weighted average LMP of the four Default LAP FMM LMPs and the twelve 

(12) five-minute Default LAP RTD LMPs.  The CAISO calculates the weighted average LMP for each 

Default LAP as the summation of the weighted average MEC, the weighted average MCC, and the 

weighted average MCL for that Default LAP.  The CAISO calculates the weighted average MEC, MCC, 

and MCL for each applicable Trading Hour based on the four applicable Default LAP FMM MECs, MCCs, 

and MCLs, respectively, and the twelve (12) applicable Default LAP RTD MECs, MCCs, and MCLs, 

respectively.  For each Custom LAP, the CAISO calculates the applicable Custom LAP Hourly Real-Time 

Price as the weighted average LMP of the four Custom LAP FMM LMPs and the twelve (12) five-minute 

Custom LAP RTD LMPs.  The CAISO calculates the weighted average LMP for each Custom LAP as the 



 
 

 
 
 

summation of the weighted average MEC, the weighted average MCC, and the weighted average MCL 

for that Custom LAP.  The CAISO calculates the weighted average MEC, MCC, and MCL for each 

applicable Trading Hour based on the four applicable Custom LAP FMM MECs, MCCs, and MCLs, 

respectively, and the twelve (12) applicable Custom LAP RTD MECs, MCCs, and MCLs, respectively.  In 

calculating the weighted average MEC, MCC, and MCL for each hour for either the Default LAPs or 

Custom LAPs, the CAISO determines the weights based on the difference between Day-Ahead 

Schedules at the applicable LAP and the CAISO Forecast of BAA Demand for the CAISO used in the 

FMM multiplied by the relevant FMM LMP at the applicable LAP plus the difference between the CAISO 

Forecast of BAA Demand for the CAISO used in the FMM and the CAISO Forecast of BAA Demand for 

the CAISO used in the RTD multiplied by the relevant RTD LMP at the applicable LAP divided by the sum 

of the difference between Day-Ahead Schedules at the applicable LAP and the CAISO Forecast of BAA 

Demand for the CAISO used in the FMM plus the difference between the CAISO Forecast of BAA 

Demand for the CAISO used in the FMM and the CAISO Forecast of BAA Demand for the CAISO used in 

the RTD.   Furthermore, the Default LAP Hourly Real-Time Prices and the Custom LAP Hourly Real-Time 

Prices will be bounded by the maximum and the lowest LMP and its components, for the applicable 

Trading Hour from those relevant intervals at the relevant LAP.  If the calculated price exceeds the upper 

boundary or is below the lower boundary, then the Default LAP Hourly Real-Time Price or the Custom 

LAP Hourly Real-Time Price, as appropriate, instead will be calculated based on a weighted average 

price with the weightings based on gross deviations (absolute value of each deviation). 

The Hourly Real-Time LAP Prices are determined by the requirements in Section 27.2.2.2. 

11.5.2.3 Revenue Neutrality Resulting from Changes in LAP Load Distribution Factors  

Any resulting revenue from changes in the LAP Load Distribution Factors between the Day-Ahead Market 

and the Real-Time Dispatch shall be allocated to metered CAISO Demand in the corresponding LAP 

within the CAISO Balancing Authority Area and metered EDAM Demand in the corresponding LAP within 

an EDAM Entity Balancing Authority Area. 

 

* * * * *  

 



 
 

 
 
 

11.5.4 Imbalance Energy Pricing; Non-Zero Offset Amount Allocation  

11.5.4.1 EIM Transfers and Offset Allocations 

EIM Transfer revenue will be collected when one Balancing Authority Area in the EIM Area provides 

Energy to another Balancing Authority Area in the EIM Area and the associated EIM Transfer System 

Resource prices differ.  Congestion revenue will be collected when a Transmission Constraint or intertie 

scheduling limit binds at different locations of the transmission system and the LMP varies across a 

Balancing Authority Area in the EIM Area and across FMM and RTD LMPs from source to sink within and 

across the EIM Area.  The CAISO will collect neutrality amounts to recover differences between Real-

Time Market payments made and Real-Time Market payments received within Balancing Authority Areas 

in the EIM Area.  The CAISO will allocate EIM Transfer revenue, Real-Time Congestion revenue, and 

offsets to an EIM Entity Balancing Authority Area or the CAISO Balancing Authority Area as provided 

below.  

11.5.4.1.1 Real-Time Imbalance Energy Offset  

(a) Financial Value of EIM Transfers.  For each Balancing Authority Area in the EIM Area, 

the CAISO will calculate the Real-Time Market financial value of EIM Transfers as the 

product of the EIM Transfer MWh, either positive or negative, and the Marginal Energy 

Cost. 

 (b) Initial Calculation.  The CAISO will initially calculate the Real-Time Imbalance Energy 

Offset to be recovered on a 5-minute basis for each Balancing Authority Area in the EIM 

Area as the sum of the financial value of EIM Transfers and the Settlement amounts for 

FMM Instructed Imbalance Energy and RTD Instructed Imbalance Energy, Uninstructed 

Imbalance Energy, and Unaccounted For Energy, and for the CAISO and EDAM Entity 

Balancing Authority Areas with Convergence Bidding, Real-Time Virtual Bid Settlement, 

plus the Real-Time Ancillary Services Congestion revenues for the CAISO, and Virtual 

Awards settlements in the Real-Time Market in accordance with Section 11.3, less the 

Real-Time Congestion Offset and less the Real-Time Marginal Cost of Losses Offset, 

and excluding the Marginal GHG Cost.    

(c) Allocation.  The CAISO will allocate the adjusted Real-Time Imbalance Energy Offset: 



 
 

 
 
 

(1) for the CAISO Balancing Authority Area, to Scheduling Coordinators in the CAISO 

Balancing Authority Area according to Measured Demand; and  

(2) for EIM Entity Balancing Authority Areas, to the applicable EIM Entity Scheduling 

Coordinator. 

(d) Residual Neutrality Amounts.  The CAISO will allocate any residual Real-Time 

Imbalance Energy Offset amount to Scheduling Coordinators in the EIM Area based 

upon EIM Measured Demand.  

11.5.4.1.2 Real-Time Congestion Offset. 

(a) Contribution to Marginal Cost of Congestion.  For each Settlement Period of the 

RTM, the CAISO shall calculate the contribution of each Balancing Authority Area in the 

EIM Area to the Marginal Cost of Congestion at each resource location and intertie in the 

EIM Area for each Balancing Authority Area based on the location of the Transmission 

Constraints in each Balancing Authority Area, EIM Interties, and constraints enforced 

outside of the EIM Area needed to manage that Balancing Authority Area’s 

responsibilities. 

(b) Real-Time Congestion Offset.  For each Settlement Period of the RTM, the CAISO 

shall calculate the Real-Time Congestion Offset for each Balancing Authority Area in the 

EIM Area as –  

(1) the sum of the product of the contribution of that Balancing Authority Area as 

determined in subsection (a) of this section, the Marginal Cost of Congestion 

component of the Locational Marginal Price at each resource location in the EIM 

Area, and the imbalance energy at that resource location, including Virtual Bids 

at that resource location; 

(2) minus any Virtual Bid adjustment as determined in accordance with section 

11.5.4.1.1(d); and 

(3)  including any marginal Congestion adjustment to account for schedules 

associated with EDAM Legacy Contracts, EDAM Transmission Ownership Rights 

under Section 33.16 and Section 33.17 and registered EDAM Transmission 



 
 

 
 
 

Service Provider transmission customer rights under Section 33.18. 

 

(c) Virtual Bid Adjustment.   

(1) Individual Constraint Calculation.  For each Transmission Constraint in an EIM 

Entity Balancing Authority Area, the CAISO will calculate a Virtual Bid adjustment 

as the product of that Transmission Constraint’s FMM Shadow Price and the 

lesser of –  

(A) the Flow Impact of Virtual Bids and  

(B) the Flow Impacts of all Day-Ahead Scheduled Energy and EIM Base 

Schedules less the Flow Impacts of FMM Schedules, 

but not less than zero. 

(2) EIM Entity Balancing Authority Area Calculation.  Each EIM Entity Balancing 

Authority Area’s Virtual Bid adjustment shall be the sum of the individual 

Transmission Constraint calculation for all Transmission Constraints within that 

EIM Entity Balancing Authority Area. 

(d) Allocation.  The CAISO will allocate – 

(1) the Real-Time Congestion Offset for each EIM Entity Balancing Authority Area to 

the applicable EIM Entity Scheduling Coordinator; 

(2) the Real-time Congestion Offset for the CAISO Balancing Authority Area in 

accordance with Section 11.5.4.2; and 

(3) the Virtual Bid adjustment from each individual constraint calculation to each 

Scheduling Coordinator who submitted Virtual Bids based on that Scheduling 

Coordinator’s Virtual Award’s pro rata share of the gross positive Congestion 

revenues received by all Virtual Awards from that Transmission Constraint. 

11.5.4.1.3 Real-Time Marginal Cost of Losses Offset  

(a) Calculation.  The CAISO will calculate the Real-Time Marginal Cost of Losses Offset for 

each Balancing Authority Area as the sum of the product of the Marginal Cost of Losses 

component of the LMP and all positive or negative FMM Instructed Imbalance Energy, 



 
 

 
 
 

RTD Instructed Imbalance Energy, Uninstructed Imbalance Energy, and Unaccounted 

For Energy in the Balancing Authority Area. 

(b) Allocation.  The CAISO will allocate the amounts determined according to Section 

11.5.4.1.3(a) –  

(1) for the CAISO Balancing Authority Area, according to Section 11.5.4.2; and 

(2) for EIM Entity Balancing Authority Areas, to the applicable EIM Entity Scheduling 

Coordinator. 

11.5.4.1.4 Real-Time Marginal Greenhouse Gas Cost Offset.  

The CAISO will calculate a five-minute Real-Time Marginal GHG Cost Offset amount in relation to each 

GHG Regulation Area.  The five-minute Real-Time Marginal GHG Cost Offset amount will equal the 

product of FMM IIE, RTD IIE, UIE and UFE within a GHG Regulation Area, including Schedules for Virtual 

Awards; GHG attributions associated with the GHG Regulation Area and the applicable Marginal GHG 

Cost.  The CAISO will allocate the Real-Time Marginal GHG Cost Offset amount to a GHG Regulation 

Area’s metered Demand. 

11.5.4.1.5 EIM Transfer Revenue. 

(a) Calculation.  The CAISO will calculate EIM Transfer revenue when the net EIM Transfer 

scheduling limit is reached in the Real-Time Market as the separation of the Marginal 

Energy Cost of the binding Balancing Authority Area in the EIM Area from the Marginal 

Energy Cost of an adjacent Balancing Authority Area in the EIM Area that is attributed to 

an EIM Transfer System Resource.   

(b) Allocation.  The CAISO will allocate EIM Transfer revenue by dividing the revenue 

equally to the Balancing Authorities on each side of the EDAM Internal Intertie as  

defined by the Balancing Authority Area boundary at that intertie, except when the CAISO 

has been notified during the implementation of the Real-Time Market within an EIM Entity 

Balancing Authority Area of an agreement between both EIM Entities on either side of a 

EIM Transfer that a different allocation for some portion of the transfer revenue is 

required to give effect to a pre-existing commercial arrangement, which will then be sub-

allocated–  



 
 

 
 
 

(1) for the CAISO Balancing Authority Area in accordance with the CAISO Tariff in 

the CAISO Balancing Authority Area, including allocation to Scheduling 

Coordinators for Existing Contract rights and Transmission Ownership Rights 

holders consistent with the terms of the agreements concerning use of the 

transmission facilities supporting the EIM Transfer;  

(2) for an EIM Entity Balancing Authority Area that does not participate in the Day-

Ahead Market in accordance with the associated EIM Transmission Service 

Provider tariff; and  

(3) for an EIM Entity Balancing Authority Area that participates in the Day-Ahead 

Market depending on whether the transmission across an EIM Intertie is made 

available by: (a) an EDAM Entity pursuant to Section 33.18.2, 2.1 or Section 

33.18.2.2.3, in which case the CAISO will allocate the EIM Transfer revenue to 

the EIM Entity Scheduling Coordinator for further allocation by the EIM 

Transmission Service Provider in accordance with its tariff, (b) an EDAM 

Transmission Service Provider customer pursuant to Section 33.18.2.2, in which 

case the CAISO will allocate the EIM Transfer revenue directly to the Scheduling 

Coordinator for the EDAM Transmission Service Provider customer, or (c) an 

EDAM Legacy Contact or EDAM Transmission Ownership Right pursuant to 

Section 33.18.2.2.2, in which case the CAISO will allocate the EDAM Transfer 

revenue to the Scheduling Coordinator for the EDAM Legacy Contact or EDAM 

Transmission Ownership Right holder, respectively. 

 

* * * * *  

 

11.5.7 Congestion Credit and Marginal Credit of Losses Credit  

11.5.7.1 RTM Congestion Credit for ETCs and TORs 

The CAISO shall not apply charges or payments to Scheduling Coordinators related to the MCC 

associated with all Points of Receipt and Points of Delivery pairs associated with valid and balanced ETC 



 
 

 
 
 

Self-Schedules or TOR Self-Schedules after the Day-Ahead Market.  The balanced portion for each ETC 

or TOR contract for each Settlement Interval will be based on the difference between: (1) the minimum of 

(a) the total Demand, (b) the total ETC or TOR Supply Self-Schedule submitted in RTM, including 

changes after twenty (20) minutes before the applicable Trading Hour if such change is permitted by the 

Existing Contract, or (c) the Existing Contract maximum capacity as specified in the TRTC Instructions; 

and (2) the valid and balanced portion of the Day-Ahead Schedule.  In determining the balanced portions, 

the CAISO evaluates the amounts based on the following variables: (a) for exports and imports, the 

CAISO shall use the schedule quantity specified in the Interchange schedule used for check out between 

CAISO and other Balancing Authority Areas; (b) for CAISO Demand, the CAISO shall use the Gross Load 

associated with the applicable ETC or TOR; and (c) for all Generation the CAISO shall use the quantity 

specified in the Dispatch Instructions.  For each Scheduling Coordinator, the CAISO shall determine for 

each Settlement Interval the applicable RTM Congestion Credit for FMM Instructed Imbalance Energy or 

RTD Instructed Imbalance Energy, which can be positive or negative, as the sum of the product of the 

relevant MWh quantity and the applicable weighted average MCC at each Point of Receipt and Point of 

Delivery associated with the valid and balanced portions of that Scheduling Coordinator’s ETC or TOR 

Self-Schedules.  The weights in the two markets will be based on the absolute values of the (a) deviation 

of the FMM Schedule or the CAISO Forecast of BAA Demand for the CAISO used in the FMM from Day-

Ahead Schedules and (b) deviation of the RTD schedule or the CAISO Forecast of BAA Demand for the 

CAISO used in the RTD from Day-Ahead Schedules. 

11.5.7.2 RTM Marginal Cost of Losses Credit for Eligible TOR Self-Schedules 

For all Points of Receipt and Points of Delivery pairs associated with a valid and balanced TOR Self-

Schedule submitted to the RTM pursuant to an existing agreement between the TOR holder and either 

the CAISO or a Participating TO as specified in Section 17.3.3, the CAISO shall not impose any charge or 

make any payment to the Scheduling Coordinator related to the MCL associated with such TOR Self-

Schedules and will instead impose any applicable charges for losses as specified in the existing 

agreement between the TOR holder and either the CAISO or a Participating TO applicable to the relevant 

TOR.  In any case in which the TOR holder has an existing agreement regarding its TORs with either the 

CAISO or a Participating TO, the provisions of the agreement shall prevail over any conflicting provisions 



 
 

 
 
 

of this Section 11.5.7.2.  Where the provisions of this Section 11.5.7.2 do not conflict with the provisions 

of the agreement, the provisions of this Section 11.5.7.2 shall apply to the subject TORs.  The balanced 

portion of the TOR Self-Schedule after the Day-Ahead Market is the same balanced quantity mentioned 

in this Section 11.5.7.2 for the TOR Self-Schedule.  For each Scheduling Coordinator, the CAISO shall 

determine for each Settlement Interval the applicable RTM Marginal Cost of Losses Credit for Eligible 

TOR Self-Schedules for FMM Instructed Imbalance Energy and RTD Instructed Imbalance Energy, which 

can be positive or negative, as the sum of the product of the relevant MWh quantity and the weighted 

average MCL at each of the eligible Points of Receipt and Points of Delivery associated with the valid and 

balanced portions of that Scheduling Coordinator’s TOR Self-Schedules.  The weights in the two markets 

will be based on the absolute values of the: (a) deviation of the FMM Schedule or the CAISO Forecast of 

BAA Demand for the CAISO used in the FMM from Day-Ahead Schedules; and (b) deviation of the RTD 

schedule or the CAISO Forecast of BAA Demand for the CAISO used in the RTD from Day-Ahead 

Schedules.  For losses that the CAISO shall charge pursuant to Section 17.3.3, the specific loss charge 

amount shall be the product of: (a) the specific loss percentage as may be specified in an applicable 

agreement between the TOR holder and the CAISO or an existing agreement between the TOR holder 

and a Participating TO; (b) the weighted average MEC price from the FMM and RTD markets with 

weights based on the absolute values of (1) deviation of FMM schedule or CAISO Forecast of BAA 

Demand for the CAISO used in the FMM from Day-Ahead Schedules and (2) deviation of RTD schedule 

or CAISO Forecast of BAA Demand for the CAISO used in the RTD from Day-Ahead Schedules; and (c) 

the balanced contract quantity mentioned in Section 11.5.7.1. 

11.5.8 Settlement for Emergency Assistance  

This Section 11.5.8 shall apply to Settlement for emergency assistance provided to or by the CAISO, not 

EIM Assistance Energy Transfer Surcharges.  In any case in which the CAISO has entered into an 

agreement regarding emergency assistance, which agreement has been accepted by FERC, the 

provisions of the agreement shall prevail over any conflicting provisions of this Section 11.5.8.  Where the 

provisions of this Section 11.5.8 do not conflict with the provisions of the FERC-accepted agreement, the 

provisions of this Section 11.5.8 shall apply to the subject emergency assistance. 

 



 
 

 
 
 

* * * * * 

 

11.5.9 Flexible Ramping Product  

The CAISO will settle the Flexible Ramping Product as set forth in Section 11.25. 

11.5.10  Greenhouse Gas in the RTM 

Resources that receive a FMM or RTD attribution to serve Demand in a GHG Regulation Area will receive 

a GHG settlement.  The GHG settlement is the product of the FMM or RTD attribution to serve Demand in 

a specific GHG Regulation Area and the applicable FMM or RTD Marginal GHG Cost for that respective 

GHG Regulation Area.  A resource’s FMM GHG settlement for a specific GHG Regulation Area reflects 

any imbalance from the resource’s IFM GHG attribution for that GHG Regulation Area.  A resource’s RTD 

GHG settlement for a specific GHG Regulation Area reflects any imbalance from the resource’s FMM 

GHG attribution for that GHG Regulation Area.  For a resource within a GHG Regulation Area that does 

not receive an attribution to served Demand in another GHG Regulation Area, the cost of GHG 

compliance is embedded in the resource’s LMP.   

* * * * * 

 

11.8.1.2 Real-Time Self-Commitment Period 

A Real-Time Market Self-Commitment Period for a Bid Cost Recovery Eligible Resource shall consist of 

all consecutive Dispatch Intervals not in an IFM Commitment Period or a RUC Commitment Period where 

the Bid Cost Recovery Eligible Resource has a Self-Schedule or, except for Self-Provided Ancillary 

Services for Non-Spinning Reserve by a Short Start Unit, has a non-zero amount of Self-Provided 

Ancillary Services.  A Real-Time Market Self-Commitment Period for a Bid Cost Recovery Eligible 

Resource may not be less than the relevant MUT (rounded up to the next 15-minute Commitment 

Interval) when considered jointly with any adjacent IFM Self-Commitment Period.  For example, if a Bid 

Cost Recovery Eligible Resource self-commits at time h, the self-commitment will be extended to 

Commitment Interval h + MUT, unless an IFM or RUC Commitment Period exists starting after hour h, in 

which case the self-commitment will be extended to Commitment Interval h + min (MUT, t), where t 

represents the time interval between the Real-Time Market Self-Commitment Period and the IFM or RUC 



 
 

 
 
 

Commitment Period.  A Real-Time Market Self-Commitment Period for a Bid Cost Recovery Eligible 

Resource may not be apart from an IFM or RUC Commitment Period by less than the relevant MDT 

(rounded up to the next 15-minute Commitment Interval). To determine whether an extension of the RTM 

Self-Commitment Period applies for Multi-Stage Generating Resources, the CAISO will ensure that the 

respective Minimum Run Time and Minimum Down Time for both the Generating Unit and MSG 

Configuration levels are simultaneously respected. 

 

* * * * *  

 

11.8.2 IFM Bid Cost Recovery Amount 

 

* * * * *  

 

11.8.2.1 IFM Bid Cost Calculation  

For each Settlement Interval, the CAISO shall calculate IFM Bid Cost for each Bid Cost Recovery Eligible 

Resource as the algebraic sum of the IFM Start-Up Cost, IFM Transition Cost, IFM Minimum Load Cost, 

IFM Pump Shut-Down Cost, IFM Energy Bid Cost, IFM Pumping Cost, IFM AS Bid Cost, IFM GHG Bid 

Cost, and IFM Imbalance Reserves Bid Cost.  For Multi-Stage Generating Resources, in addition to the 

specific IFM Bid Cost rules described in Section 11.8.2.1, the CAISO will apply the rules described in 

Section 11.8.1.3 to further determine the applicable MSG Configuration-based CAISO Market Start-Up 

Bid Cost, Transition Bid Cost, and Minimum Load Bid Cost in any given Settlement Interval.  For Multi-

Stage Generating Resources, the incremental IFM Start-Up Costs, IFM Minimum Load Costs, and IFM 

Transition Costs to provide Energy Scheduled in the Day-Ahead Schedule or awarded RUC or Ancillary 

Service capacity for an MSG Configuration other than the self-scheduled MSG Configuration are 

determined by the IFM rules specified in Section 31.3.  For RMR Resources, the CAISO shall calculate 

the IFM Bid Cost as the algebraic sum of the IFM Start-Up Cost adjusted to remove Opportunity Costs, 

IFM Transition Cost adjusted to remove Opportunity Costs, IFM Minimum Load Costs adjusted to remove 

Opportunity Costs, IFM Energy Bid Cost adjusted to remove Opportunity Costs, and IFM AS Bid Cost.  



 
 

 
 
 

The CAISO will also adjust the IFM Bid Costs for RMR Resources, to remove any bid adder that includes 

costs that were recovered under the RMR Contract.   

 

* * * * *  

 

11.8.2.1.7 IFM Transition Cost 

For each Settlement Interval, the IFM Transition Costs shall be based on the MSG Configuration to which 

the Multi-Stage Generating Resource is transitioning and is allocated to the CAISO Commitment Period 

of that MSG Configuration.  

11.8.2.1.7.1 IFM Transition Cost Applicability  

Within any eligible IFM CAISO Commitment Period determined pursuant to the rules specified in Section 

11.8.1.3, the CAISO shall apply the IFM Transition Costs for the Settlement Intervals in which the Multi-

Stage Generating Resource is actually transitioning from the “from” MSG Configuration and reaches the 

Minimum Load as registered in the Master File, or if applicable, as modified pursuant to Section 9.3.3, of 

the “to” MSG Configuration to which the Multi-Stage Generating Resource is transitioning, subject to the 

Tolerance Band. 

11.8.2.1.8 IFM Imbalance Reserves Bid Cost 

For any Settlement Interval, the IFM Imbalance Reserves Bid Cost shall be the product of the IRU Bid 

price and IRU Bid quantity (as reduced by the unavailable IRU quantity calculated per Section 11.2.1.8.1) 

plus the product of the IRD Bid price and IRD Bid quantity (as reduced by the unavailable IRD quantity 

calculated per Section 11.2.1.8.2).   

11.8.2.1.9 IFM GHG Bid Cost 

For each Settlement Interval, the IFM GHG Bid Cost shall be the product of the IFM GHG Award from 

each accepted IFM GHG Bid Adder for a relevant GHG Regulation Area and the applicable Marginal 

GHG Cost divided by the number of Settlement Intervals in a Trading Hour. 

11.8.2.2 IFM Market Revenue 

The CAISO will apply the following rules to calculate a Bid Cost Recovery Eligible Resource’s IFM Market 

Revenue used for purposes of calculating its IFM Bid Cost Shortfalls and IFM Bid Cost Surpluses 



 
 

 
 
 

calculated pursuant to Section 11.8.2, and for purposes of allocating the Bid Cost Uplift pursuant to 

Section 11.8.6.  The IFM Market Revenue calculations for both CAISO IFM Commitment Periods and 

Self-Committed Periods will be subject to the Day-Ahead Metered Energy Adjustment Factor pursuant to 

the rules specified in Section 11.8.2.5.   

11.8.2.2.1 CAISO IFM Commitment  

For any Settlement Interval in a CAISO IFM Commitment Period the IFM Market Revenue for a Bid Cost 

Recovery Eligible Resource is the algebraic sum of the five products specified below.  In the case of a 

Multi-Stage Generating Resource, the CAISO will calculate the market revenue at the Generating Unit or 

Dynamic Resource-Specific System Resource level.   

(1) The product of the delivered MWh in the relevant Day-Ahead Schedule in that Trading 

Hour (where for Pumped-Storage Hydro Units and Participating Load operating in the 

pumping mode or serving Load the MWh is negative), and the relevant IFM LMP, divided 

by the number of Settlement Intervals in a Trading Hour.   

(2) The product of the IFM AS Award from each accepted IFM AS Bid and the relevant 

Resource-Specific ASMP, divided by the number of Settlement Intervals in a Trading 

Hour. 

(3) The product of IFM GHG Award and relevant Marginal GHG Cost, divided by the number 

of Settlement Intervals in a Trading Hour. 

(4) The product of the IRU award (as reduced by the unavailable IRU quantity calculated per 

Section 11.2.1.8.1) and the Locational IRU Price. 

(5)  The product of the IRD award (as reduced by the unavailable IRD quantity calculated per 

Section 11.2.1.8.2) and the Locational IRD Price. 

 

* * * * * 

11.8.3 RUC Bid Cost Recovery Amount  

For purposes of determining the RUC Unrecovered Bid Cost Uplift Payments as determined in Section 

11.8.5 and for the purposes of allocating Net RUC Bid Cost Uplift as described in Section 11.8.6.5, the 

CAISO shall calculate the RUC Bid Cost Shortfall or the RUC Bid Cost Surplus as the algebraic difference 



 
 

 
 
 

between the RUC Bid Cost and the RUC Market Revenues for each Bid Cost Recovery Eligible Resource 

for each Settlement Interval.  The RUC Bid Costs shall be calculated pursuant to Section 11.8.3.1 and the 

RUC Market Revenues shall be calculated pursuant to Section 11.8.3.2.  The CAISO will include Bid Cost 

Recovery costs related to Short Start Units committed in Real-Time because of awarded RUC Capacity in 

RTM Compensation Costs.  The CAISO excludes RUC Bid Costs and RUC Market Revenues from 

calculations under this Section 11.8.3 to the extent the costs or revenues relate to RA Capacity that 

overlaps with a RUC Award for RCU or RUC Award for RCD as calculated per the methodology identified 

in Section 11.2.6.2.2 or Section 11.2.6.2.4, respectively. 

11.8.3.1 RUC Bid Cost Calculation  

For each Settlement Interval, the CAISO shall determine the RUC Bid Cost for a Bid Cost Recovery 

Eligible Resource as the algebraic sum of the RUC Start-Up Cost, RUC Transition Cost, RUC Minimum 

Load Cost, and RUC Availability Bid Cost.  For Multi-Stage Generating Resources, in addition to the 

specific RUC Bid Cost rules described in Section 11.8.3.1, the rules described in Section 11.8.1.3 will be 

applied to further determine the applicable MSG Configuration-based CAISO Market Start-Up Bid Costs, 

Transition Bid Costs, and Minimum Load Bid Costs.  For Multi-Stage Generating Resources, the 

incremental RUC Start-Up Costs, RUC Minimum Load Costs, and RUC Transition Costs to provide RUC 

awarded capacity for an MSG Configuration other than the self-scheduled MSG Configuration are 

determined by the RUC optimization rules in specified in Section 31.5.  For each Settlement Interval, the 

CAISO shall determine the RUC Bid Cost for an RMR Resource as the algebraic sum of the RUC Start-

Up Cost adjusted to remove Opportunity Costs and Variable Start-Up Operations and Maintenance 

Adders, and RUC Transition Cost adjusted to remove Opportunity Costs and Variable Start-Up 

Operations and Maintenance Adders. 

11.8.3.1.1 RUC Start-Up Cost 

The RUC Start-Up Cost for any Settlement Interval in a RUC Commitment Period shall consist of Start-Up 

Bid Cost of the Bid Cost Recovery Eligible Resource for the applicable RUC Commitment Period divided 

by the number of Settlement Intervals in the applicable RUC Commitment Period.  For each Settlement 

Interval, only the RUC Start-Up Cost in a CAISO RUC Commitment Period is eligible for Bid Cost 

Recovery.  The CAISO will determine the RUC Start-Up Cost for a Multi-Stage Generating Resource 



 
 

 
 
 

based on the MSG Configuration committed by the CAISO in RUC.   

The following rules shall be applied in sequence and shall qualify the RUC Start-Up Cost in a RUC 

Commitment Period: 

(a) The RUC Start-Up Cost for a RUC Commitment Period is zero if there is an IFM 

Commitment Period within that RUC Commitment Period. 

(b) The RUC Start-Up Cost for a RUC Commitment Period is zero if the Bid Cost Recovery 

Eligible Resource is manually pre-dispatched under an RMR Contract prior to the Day-

Ahead Market or is flagged as an RMR Dispatch in the Day-Ahead Schedule anywhere 

within that RUC Commitment Period. 

(c) The RUC Start-Up Cost for a RUC Commitment Period is zero if there is no RUC Start-

Up at the start of that RUC Commitment Period because the RUC Commitment Period is 

the continuation of an IFM Commitment Period, RUC Commitment Period, or RTM 

Commitment Period from the previous Trading Day. 

(d) The RUC Start-Up Cost for a RUC Commitment Period is zero if the Start-Up is delayed 

beyond the RUC Commitment Period in question or cancelled by the Real-Time Market 

prior to the Bid Cost Recovery Eligible Resource starting its start-up process. 

(e) If a RUC Start-Up is terminated in the Real-Time within the applicable RUC Commitment 

Period through an Exceptional Dispatch Shut-Down Instruction issued while the Bid Cost 

Recovery Eligible Resource is starting up, the RUC Start-Up Cost is prorated by the ratio 

of the Start-Up Time before termination over the RUC Start-Up Time. 

(f) The RUC Start-Up Cost for a RUC Commitment Period is qualified if an actual Start-Up 

occurs within that RUC Commitment Period.  An actual Start-Up is detected when the 

relevant metered Energy in the applicable Settlement Intervals indicates that the resource 

is Off before the time the resource is instructed to be On as specified in its Start-Up 

Instruction and is On in the Settlement Intervals that fall within the CAISO RUC 

Commitment Period.  The CAISO will determine whether the resource is On for this 

purpose based on whether its metered Energy is at or above the resource’s Minimum 

Load as registered in the Master File, or if applicable, as modified pursuant to Section 



 
 

 
 
 

9.3.3.   

(g) The RUC Start-Up Cost shall be qualified if an actual Start-Up occurs.  An actual Start-Up 

is detected when the relevant metered Energy in the applicable Settlement Intervals 

indicates the unit is Off before the time the resource is instructed to be On as specified in 

its Start Up Instruction and is On in the Settlement Intervals that fall within the CAISO 

RUC Commitment Period. 

11.8.3.1.2 RUC Minimum Load Cost 

The RUC Minimum Load Cost for the applicable Settlement Interval shall be the Minimum Load Bid Cost 

of the Bid Cost Recovery Eligible Resource, divided by the number of Settlement Intervals in a Trading 

Hour.  For each Settlement Interval, only the RUC Minimum Load Cost in a CAISO RUC Commitment 

Period is eligible for Bid Cost Recovery.  The RUC Minimum Load Cost for any Settlement Interval is zero 

if: (1) the Bid Cost Recovery Eligible Resource is manually pre-dispatched under a Legacy RMR Contract 

or the resource is flagged as an RMR Dispatch in the Day-Ahead Schedule in that Settlement Interval; (2) 

the Bid Cost Recovery Eligible Resource is not committed or Dispatched in the Real-time Market in the 

applicable Settlement Interval; or (3) the applicable Settlement Interval is included in an IFM Commitment 

Period.  For the purposes of determining RUC Minimum Load Cost for a Bid Cost Recovery Eligible 

Resource, recovery of the RUC Minimum Load Cost is subject to the Real-Time Performance Metric as 

specified in Section 11.8.4.4.  For Multi-Stage Generating Resources, the commitment period is further 

determined based on application of section 11.8.1.3.  The RUC Minimum Load Cost calculation will be 

subject to the Shut-Down State Variable and disqualified as specified in Section 11.17.2. 

11.8.3.1.3 RUC Availability Bid Cost 

The RUC Availability Bid Cost is calculated as the product of the RUC Award with the relevant RUC 

Availability Bid price, divided by the number of Settlement Intervals in a Trading Hour.  The CAISO will 

determine the RUC Availability Bid Cost based on the MSG Configuration.  The RUC Availability Cost for 

a Bid Cost for an RMR Resource for a Settlement Interval is zero. 

11.8.3.1.4 RUC Transition Cost  

For each Settlement Interval, the RUC Transition Costs shall be based on the MSG Configuration to 

which the Multi-Stage Generating Resource is transitioning and is allocated to the CAISO commitment 



 
 

 
 
 

period of that MSG Configuration.   

11.8.3.1.4.1 RUC Transition Costs Applicability  

Within any eligible RUC CAISO Commitment Period determined pursuant to the rules specified in Section 

11.8.1.3, the CAISO shall apply the RUC Transition Costs for the Settlement Intervals in which the Multi-

Stage Generating Resource is actually transitioning from the “from” MSG Configuration and reaches the 

Minimum Load as registered in the Master File, or if applicable, as modified pursuant to Section 9.3.3, of 

the “to” MSG Configuration to which the Multi-Stage Generating Resource is transitioning, subject to the 

Tolerance Band. 

11.8.3.2 RUC Market Revenues  

For any Settlement Interval, the RUC Market Revenue for a Bid Cost Recovery Eligible Resource is the 

RUC Availability Payment as specified in Section 11.2.2.1 divided by the number of Settlement Intervals 

in a Trading Hour.  The CAISO will determine the RUC Market Revenues for Multi-Stage Generating 

Resources based on the Generating Unit level. 

11.8.3.3 RUC Bid Cost Recovery for Metered Subsystem  

11.8.3.3.1 MSS Elected Gross Settlement 

For an MSS Operator that has elected gross Settlement, regardless of other MSS optional elections 

(Load following or RUC opt-in or out), the RUC Bid Cost and the RUC Market Revenue are calculated 

similarly to non-MSS resources on an individual resource basis as described in Sections 11.8.3.1 and 

11.8.3.2, respectively. 

11.8.3.3.2 MSS Elected Net Settlement  

For an MSS Operator that has elected net Settlement, regardless of other MSS optional elections (Load 

following or RUC opt-in or out), the RUC Bid Costs and RUC Market Revenue are combined with RTM 

Bid Cost and RTM Market Revenue on an MSS level, consistent with the Energy Settlement as calculated 

according to Section 11.8.4.3.2.   

 

* * * * * 

 

11.8.4 RTM Bid Cost Recovery Amount  



 
 

 
 
 

 

* * * * * 

 

11.8.4.1 RTM Bid Cost Calculation  

For each Settlement Interval, the CAISO shall calculate RTM Bid Cost for each Bid Cost Recovery 

Eligible Resource, as the algebraic sum of the RTM Start-Up Cost, RTM Minimum Load Cost, RTM 

Transition Cost, RTM Pump Shut-Down Cost, RTM Energy Bid Cost, RTM Pumping Cost, RTM AS Bid 

Cost, and RTM GHG Bid Cost.  For each Settlement Interval, the CAISO shall calculate RTM Bid Cost for 

each RMR Resource as the algebraic sum of the RTM Start-Up Cost adjusted to remove Opportunity 

Costs and Variable Start-Up Operations and Maintenance Adders, RTM Transition Costs adjusted to 

remove Opportunity Costs and Variable Start-Up Operations and Maintenance Adders, RTM Energy Bid 

Cost adjusted to remove Opportunity Costs and Variable Energy Operations and Maintenance Adders, 

and RTM AS Bid Cost.  For Multi-Stage Generating Resources, in addition to the specific RTM Bid Cost 

rules described in Section 11.8.4.1, the rules described in Section 11.8.1.3 will be applied to further 

determine the applicable MSG Configuration-based CAISO Market Start-Up Bid Cost, Transition Bid Cost, 

and Minimum Load Bid Cost, in a given Settlement Interval.  For Multi-Stage Generating Resources, the 

incremental RTM Start-Up Cost, RTM Minimum Load Cost, and RTM Transition Cost to provide RTM 

committed Energy or awarded Ancillary Services capacity for an MSG Configuration other than the self-

scheduled MSG Configuration are determined by the RTM optimization rules in specified in Section 34. 

 

* * * * *  

 

11.8.4.1.7 RTM Transition Cost  

For each Settlement Interval, the RTM Transition Costs shall be based on the MSG Configuration to 

which the Multi-Stage Generating Resource is transitioning and are allocated to the CAISO commitment 

period of that MSG Configuration. 

11.8.4.1.7.1 RTM Transition Cost Applicability  

Within any eligible RTM CAISO Commitment Period determined pursuant to the rules specified in Section 



 
 

 
 
 

11.8.1.3, the CAISO shall apply the RTM Transition Costs for the Settlement Intervals in which the Multi-

Stage Generating Resource is actually transitioning from the “from” MSG Configuration and reaches the 

Minimum Load as registered in the Master File, or if applicable, as modified pursuant to Section 9.3.3, of 

the “to” MSG Configuration to which the Multi-Stage Generating Resource is transitioning, subject to the 

Tolerance Band.   

11.8.4.1.8 RTM GHG Bid Cost 

For each Settlement Interval, the RTM GHG Bid Cost shall be the product of the RTM GHG Award from 

each accepted RTM GHG Bid Adder for a relevant GHG Regulation Area and the applicable Marginal 

GHG Cost. 

11.8.4.2 RTM Market Revenue Calculations  

11.8.4.2.1 For each Settlement Interval in a CAISO Real-Time Market Commitment Period, the RTM 

Market Revenue for a Bid Cost Recovery Eligible Resource is the algebraic sum of the elements listed 

below in this Section.  For Multi-Stage Generating Resources the RTM Market Revenue calculations will 

be made at the Generating Unit level. 

(a) The sum of the products of the FMM or RTD Instructed Imbalance Energy (including 

Minimum Load Energy of the Bid Cost Recovery Eligible Resource committed in RUC 

and where for Pumped-Storage Hydro Units and Participating Load operating in the 

pumping mode or serving Load, the MWh is negative), except Standard Ramping Energy, 

Residual Imbalance Energy, Exceptional Dispatch Energy, Derate Energy, MSS Load 

following Energy, Ramping Energy Deviation and Regulation Energy, with the relevant 

FMM and RTD LMP, for each Dispatch Interval in the Settlement Interval.  These 

amounts are subject to the Real-Time Performance Metric and the Persistent Deviation 

Metric as described in Sections 11.8.4.4 and 11.17, respectively. 

(b) The product of the Real-Time Market AS Award from each accepted Real-Time Market 

AS Bid in the Settlement Interval with the relevant ASMP, divided by the number of fifteen 

(15)-minute Commitment Intervals in a Trading Hour (4), and prorated to the duration of 

the Settlement Interval. 

(c) The relevant tier-1 No Pay charges for that Bid Cost Recovery Eligible Resource in that 



 
 

 
 
 

Settlement Interval. 

(d) The Forecasted Movement and Uncertainty Awards Settlement Amounts as calculated 

pursuant to Section 11.25 are included in the RTM Market Revenues calculation, not 

including: 

(1) the amounts rescinded pursuant to Section 11.25.3; 

(2) Forecasted Movement revenue when there are changes in Self-Schedules 

across consecutive Trading Hours; and  

(3) Forecasted Movement revenue when there are changes in EIM Base Schedules 

across consecutive Trading Hours without Economic Bids.  

(e) The product of RTM GHG Award from each accepted RTM GHG Bid Adder and relevant 

Marginal GHG Cost in that Settlement Interval. 

 

 

* * * * * *  

 

11.8.6.5 Allocation of RUC Compensation Costs  

11.8.6.5.1 Calculation of RUC Compensation Costs  

For each Trading Hour of the RUC, the CAISO shall calculate the RUC Compensation Costs separately 

for RCU and RCD as the sum of the RUC Availability Payments for either RCU or RCD.  The RUC 

Compensation Costs for RCU additionally include the hourly Net RUC Bid Cost Uplift. 

11.8.6.5.2 Calculation of the Hourly Net RUC Bid Cost Uplift  

For each Trading Hour of the RUC, the hourly Net RUC Bid Cost Uplift is determined as the sum over the 

Settlement Intervals in that Trading Hour of the product of any positive Net RUC Bid Cost Uplift remaining 

in the Settlement Interval after the sequential netting in Section 11.8.6.2 and the application of the uplift 

ratio as determined in Section 11.8.6.3.  Scheduling Coordinators for MSS Operators that are non-Load 

following and under gross Settlement receive the allocation of hourly Net RUC Bid Cost Uplift like all other 

Scheduling Coordinators. 

11.8.6.5.3 Allocation of the RUC Compensation Costs  



 
 

 
 
 

The CAISO allocates the sum of the RUC Compensation Costs as specified below.A Scheduling 

Coordinator’s allocation of RCU costs in tier 1 is the product of the RCU tier 1 cost allocation quantity, as 

specified in Section 11.8.6.5.3.1, and the RCU tier 1 cost allocation price, as specified in Section 

11.8.6.5.3.3.   

A Scheduling Coordinator’s allocation of RCD costs in tier 1 is the product of the RCD tier 1 cost 

allocation quantity, as specified in Section 11.8.6.5.3.2, and the RCD tier 1 cost allocation price, as 

specified in 11.8.6.5.3.4. 

The CAISO allocates the costs of Reliability Capacity procurement not recovered through the RCU or 

RCD tier 1 cost allocations to Scheduling Coordinators in proportion to their metered Demand in the 

Trading Hour for which the CAISO procured the Imbalance Reserves.  

11.8.6.5.3.1 RCU Tier 1 Cost Allocation Quantity 

A Scheduling Coordinator’s total RCU tier 1 cost allocation quantity is the sum of the tier 1 quantities, 

specified as follows. 

For a Scheduling Coordinator with net Virtual Supply Awards in a Trading Hour, the RCU tier 1 cost 

allocation quantity associated with its Virtual Supply is the higher of: (a) zero; or (b) the Scheduling 

Coordinator’s net Virtual Awards, if the Balancing Authority Area in which that Scheduling Coordinator is 

located has net Virtual Supply.   

For a Scheduling Coordinator with under-scheduled Load in a Trading Hour, the RCU tier 1 cost 

allocation quantity associated with its under-scheduled Load is the net negative metered Demand, 

excluding net negative Demand associated with balanced ETC/TOR rights and negative deviation for 

Participating Load resulting from a market dispatch. 

11.8.6.5.3.2 RCD Tier 1 Cost Allocation Quantity 

A Scheduling Coordinator’s total RCD tier 1 cost allocation quantity is the sum of the tier 1 quantities, 

specified as follows. 

For a Scheduling Coordinator with net Virtual Demand Awards in a Trading Hour, the RCD tier 1 cost 

allocation quantity associated with its Virtual Demand is the lower of: (a) zero; or (b) the Scheduling 

Coordinator’s net Virtual Awards, if the Balancing Authority Area in which that Scheduling Coordinator is 

located has net Virtual Demand.   



 
 

 
 
 

For a Scheduling Coordinator with over-scheduled Load in a Trading Hour, the RCD tier 1 cost allocation 

associated with its over-scheduled Load is the net positive metered Demand, excluding net positive 

demand associated with balanced ETC/TOR rights and positive deviation for Participating Load resulting 

from a market dispatch.   

11.8.6.5.3.3 RCU Tier 1 Cost Allocation Price 

The RCU tier 1 cost allocation price for a Trading Hour is the lower of: (a) the RUC Compensation Costs 

for RCU, as adjusted by payment rescissions applied per Section 11.2.2.2, divided by the total MWs of 

RCU awards; and (b) the RUC Compensation Costs for RCU to meet Measured Demand divided by 

the sum of each Scheduling Coordinator’s RCU tier 1 cost allocation quantity in that Trading Hour. 

11.8.6.5.3.4 RCD Tier 1 Cost Allocation Price 

The RCD tier 1 cost allocation price for a Trading Hour is the lower of: (a) the RUC Compensation Costs 

for RCD, as adjusted by payment rescissions applied per Section 11.2.2.2, divided by the total MWs of 

RCD awards; and (b) the RUC Compensation Costs for RCD to meet Measured Demand divided by the 

sum of each Scheduling Coordinator’s RCD tier 1 cost allocation quantity in that Trading Hour 

11.8.6.5.3.5 Reliability Capacity Cost Allocation to MSSs 

The CAISO allocates costs of Reliability Capacity to a MSS the same as any other Scheduling 

Coordinator irrespective of the MSS’s election, per Section 4.9.13, of net Settlements or gross 

Settlements. 

The CAISO does not allocate costs of Reliability Capacity from either tier 1 or tier 2 to a MSS that has 

elected, per Section 4.9.13, to Load follow with its generating resources. 

11.8.6.5.3.6 Reliability Capacity Cost Allocation to Holders of ETCs or TORs 

The CAISO excludes from tier 1 and tier 2 allocations for both RCU and RCD the valid and balanced 

portion of ETC and TOR self-schedules.  The CAISO does not exclude from the Reliability Capacity cost 

allocations any quantities above the valid and balanced portion of ETC or TOR self-schedules. 

 

* * * * * 

 

11.10.6 Upward Ancillary Services Neutrality Adjustment  



 
 

 
 
 

For each Settlement Period the difference between the upwards Ancillary Service cost and the sum of the 

total Ancillary Services obligation and neutrality adjustments will be allocated to all Scheduling 

Coordinators in proportion to their upward Ancillary Service Obligation (before taking into consideration 

the Inter-SC Trades of Ancillary Services).  The CAISO shall exclude EDAM Transfers and EIM Transfers 

between the CAISO and an EDAM Entity, or an EIM Entity, from the calculation of the upwards Ancillary 

Service Obligation for this neutrality adjustment.  The upwards Ancillary Service cost is the sum of the 

upward Ancillary Services payments made pursuant to Sections 11.10.1.1, 11.10.1.2, and 11.10.3.1.  The 

total upward Ancillary Services obligation and neutrality adjustments is the sum of the requirements in 

Sections 11.10.2.2.2, 11.10.2.2.3, 11.10.3.1, 11.10.3.4, 11.10.4.1, and 11.10.4.4. 

 

* * * * * *  

 

11.14 Neutrality   

The CAISO shall be authorized to levy additional charges or make additional payments as special 

adjustments in regard to: 

(a)  amounts required to reach an accounting trial balance of zero in the course of the 

Settlement process in the event that the charges calculated as due from CAISO Debtors 

are lower than payments calculated as due to the CAISO Creditors for the same Trading 

Day, which includes any amounts required to round up any invoice amount expressed in 

dollars and cents to the nearest whole dollar amount.  These charges will be allocated 

amongst the Scheduling Coordinators who traded on that Trading Day pro rata to their 

Measured Demand in MWh of Energy for that Trading Day on a monthly basis.  In the 

event that the charges due from CAISO Debtors are higher than the payments due to 

CAISO Creditors, the CAISO shall allocate a payment to the Scheduling Coordinators 

who traded on that Trading Day pro rata to their Measured Demand in MWh of Energy for 

that Trading Day on a monthly basis; and  

(b)  awards payable by or to the CAISO pursuant to good faith negotiations or CAISO ADR 

Procedures that the CAISO is not able to allocate to or to collect from a Market 



 
 

 
 
 

Participant or Market Participants in accordance with Section 13.5.3.  These charges will 

be allocated among Scheduling Coordinators over an interval determined by the CAISO 

and pro rata based on EDAM Measured Demand during that interval, if the dispute 

concerned the IFM, EIM Measured Demand during that interval, if the dispute concerned 

the Real-Time Market or RUC, or otherwise Measured Demand during that interval. 

 

* * * * * *  

 

11.25 Settlement of Flexible Ramping Product  

11.25.1 Settlement of Forecasted Movement 

11.25.1.1  Generally 

The CAISO will settle Forecasted Movement for a direction as specified in this Section 11.25.1 by 

Balancing Authority Area for each Balancing Authority Area that has a distinct Uncertainty Requirement 

for that direction, as specified in Section 44.2.4.1, and separately will settle Forecasted Movement for a 

direction as specified in this Section 11.25.1 for the group of Balancing Authority Areas that shares a 

common Uncertainty Requirement for that direction, as specified in Section 44.2.4.1. 

11.25.1.2 FMM.   

The CAISO settles FMM Forecasted Movement with Scheduling Coordinators as the product of: (a) the 

difference between the FMM Forecasted Movement quantity and the DAM Forecasted Movement 

Quantity or Base Schedule Forecasted Movement quantity; and (b) the difference between the FMM 

Flexible Ramp Up Price and the FMM Flexible Ramp Down Price. 

11.25.1.3 RTD.   

The CAISO settles RTD Forecasted Movement with Scheduling Coordinators as the product of: (a) the 

difference between the RTD Forecasted Movement quantity and the FMM Forecasted Movement 

Quantity; and (b) the difference between the RTD Flexible Ramp Up Price and the RTD Flexible Ramp 

Down Price. 

11.25.1.4 Allocation of Residual Forecasted Movement Settlements. 

For Balancing Authority Areas that share a common Uncertainty Requirement for a direction, as specified 



 
 

 
 
 

in Section 44.2.4.1, the CAISO allocates the algebraic sum of the funds remaining after it settles 

Forecasted Movement for a direction pursuant to Sections 11.3.1, 11.3.2, and 11.25.1 to each Scheduling 

Coordinator’s metered CAISO Demand, metered EDAM Demand, or metered EIM Demand in proportion 

to its share of the sum of metered CAISO Demand, metered EDAM Demand, and metered EIM Demand 

within that group of Balancing Authority Areas sharing a common Uncertainty Requirement..  

For a Balancing Authority Area that has a distinct Uncertainty Requirement for a direction, as specified in 

Section 44.2.4.1, the CAISO allocates the algebraic sum of the funds remaining after it settles Forecasted 

Movement for a direction pursuant to Sections 11.3.1, 11.3.2, and 11.25.1 to each Scheduling 

Coordinator’s metered Demand in proportion to its share of the sum of metered Demand within that single 

Balancing Authority Area. 

The allocation to Scheduling Coordinators is a charge if the algebraic sum of funds remaining is negative 

and a payment if the algebraic sum is positive. 

 

11.25.2 Settlement of Uncertainty Requirement 

11.25.2.1 Payment to Resources. 

11.25.2.1.1 FMM Uncertainty Awards 

For a resource with an IRU Award, the CAISO applies a deviation settlement as the product of the 

Flexible Ramp Up Price and the difference between the upward Five-minute Imbalance Reserve Quantity 

and the upward FMM Uncertainty Award. 

For a resource with an IRD Award, the CAISO applies a deviation settlement as the product of the 

Flexible Ramp Down Price and the difference between the downward Five-minute Imbalance Reserve 

Quantity and downward FMM Uncertainty Award. 

If a resource has no Imbalance Reserves Award, then the CAISO settles upward and downward 

Uncertainty Awards as the product of the Uncertainty Award and the Flexible Ramp Up Price, in the case 

of an upward Uncertainty Award, or the Flexible Ramp Down Price, in the case of a downward 

Uncertainty Award.   

11.25.2.1.2 RTD Uncertainty Awards 

The CAISO settles RTD Uncertainty Awards with Scheduling Coordinators as the algebraic sum of the 



 
 

 
 
 

upward uncertainty awards defined in part (a) of this Section 11.25.2.1.2 and the downward uncertainty 

awards defined in part (b) of this Section 11.25.2.1.2. 

(a) Upward Uncertainty Awards – the product of the RTD Flexible Ramp Up Price and the  

difference between the upward RTD Uncertainty Award quantity and the upward FMM 

Uncertainty Award quantity for the relevant Settlement Interval, both calculated for each 

resource pursuant to Section 44.2 in MWhs, less any rescission amounts pursuant to 

section 11.25.3. 

(b) Downward Uncertainty Awards – the product of the RTD Flexible Ramp Down Price and 

the difference between the downward RTD Uncertainty Award quantity and the 

downward FMM Uncertainty Award quantity for the relevant Settlement Interval, both 

calculated for each resource pursuant to Section 44.2 in MWhs, less any rescission 

amounts pursuant to section 11.25.3. 

 

 

11.25.2.2 Allocation of Costs of Uncertainty Movement Procured. 

11.25.2.2.1 Settlement Process. 

(a) Generally.  The CAISO will settle Uncertainty Awards for a 

direction as specified in this Section 11.25.2.2 by Balancing 

Authority Area for each Balancing Authority Area that has a 

distinct Uncertainty Requirement for that direction, as specified in 

Section 44.2.4.1, or separately will settle Uncertainty Awards for 

a direction as specified in this Section 11.25.2.2 for the group of 

Balancing Authority Areas that shares a common Uncertainty 

Requirement for that direction, as specified in Section 44.2.4.1. 

(b) Daily.  The CAISO will initially— 

(1) allocate the cost of the Uncertainty Awards for a 

direction on a daily basis according to the categories as 

set forth in Sections 11.25.2.2.2 and 11.25.2.2.3 within 



 
 

 
 
 

the group of Balancing Authority Areas that shares a 

common Uncertainty Requirement for that direction or 

within a Balancing Authority Area that has a distinct 

Uncertainty Requirement for that direction, as applicable; 

and 

(2) allocate the daily amounts to Scheduling Coordinators 

as set forth in Section 11.25.2.2.4. 

(c) Monthly.  The CAISO will resettle the costs of the Uncertainty 

Awards by— 

(1) reversing the daily allocation; 

(2) assigning the monthly costs of the Uncertainty Awards to 

Peak Flexible Ramp Hours and Off-Peak Flexible Ramp 

Hours; 

(3) separately allocating the monthly Peak Flexible Ramp 

Hours amounts and Off-Peak Flexible Ramp Hours 

amounts to the categories as set forth in Sections 

11.25.2.2.2 and 11.25.2.2.3 within the group of 

Balancing Authority Areas that shares a common 

Uncertainty Requirement for that direction or within a 

Balancing Authority Area that has a distinct Uncertainty 

Requirement for that direction, as applicable; and 

(4) allocating the monthly amounts in each category to 

Scheduling Coordinators as set forth in Section 

11.25.2.2.4. 

11.25.2.2.2 Allocation of Charges to Categories. 

(a) Determination of Uncertainty Movement for Resources.  For each interval, the CAISO 

will calculate the net Uncertainty Movement of each resource according to the following 

categories: 



 
 

 
 
 

(1) for Supply resources other than non-Dynamic System Resources as the 

difference between the Dispatch Instruction of the binding interval in the next 

RTD run and the first advisory RTD interval in the current run. 

(2) for non-Dynamic System Resources and export schedules as the difference 

between the schedule used in the RTD (accounting for ramp) for the binding 

interval in the next RTD run and the schedule used for the first advisory interval 

in the current RTD run. 

(b) RTD Uncertainty Movement.  The CAISO will determine the total net RTD Uncertainty 

Movement for each category separately for the group of Balancing Authority Areas that 

shares a common Uncertainty Requirement for that direction or a Balancing Authority 

Area that has a distinct Uncertainty Requirement for that direction, as applicable— 

(1) for the category of Supply resources, which shall not include non-Dynamic 

System Resources, as the net sum of the five-minute Uncertainty Movement 

determined pursuant to Section 11.25.2.2.2 of all the Supply resources in the 

category. 

(2) for the category of Intertie resources, which shall comprise non-Dynamic System 

Resources and exports, as the net sum of the five-minute Uncertainty Movement 

determined pursuant to Section 11.25.2.2 of all the non-Dynamic System 

resources and export schedules. 

(3) for the non-Participating Load category, as the difference between –  

(A) the CAISO Forecast of BAA Demand of the binding interval in the next 

RTD run; and 

(B) CAISO Forecast of BAA Demand for the first advisory interval in the 

current RTD run. 

 

* * * * * *  

 

11.29.5.3 Data Files 



 
 

 
 
 

Settlement Statements relating to each Scheduling Coordinator, CRR Holder, Black Start Generator or 

Participating TO will be accompanied by data files of supporting information that includes the following for 

each Settlement Period of the Trading Day: 

(a) the aggregate quantity (in MWh) of Energy supplied or withdrawn by the Scheduling 

Coordinator Metered Entities represented by the Scheduling Coordinator; 

(b) the aggregate quantity (in MW) and type of Ancillary Services capacity provided or 

purchased; 

(c) the relevant prices that the CAISO has applied in its calculations; 

(d) details of the scheduled quantities of Energy, Imbalance Reserves, Reliability Capacity, 

and Ancillary Services accepted by the CAISO in the Day-Ahead Market and the RTM; 

(e) details of FMM Instructed Imbalance Energy or RTD Imbalance Energy and penalty 

payments; 

(f) details of any payments or charges associated with the CRR Auctions; and 

(g) detailed calculations of all fees, charges and payments allocated among Scheduling 

Coordinators and each Scheduling Coordinator’s share. 

 

* * * * * *  

 

11.29.17.2 Payment Default Allocation 

11.29.17.2.1 Methodology for Allocating Payment Default Amounts 
 
Each payment default amount allocated to CAISO Creditors through a shortfall allocation pursuant to 

Section 11.29.17.1 and that remains unpaid by the defaulting CAISO Debtor will be allocated on the 

next practicable Invoices to the Default-Invoiced SCIDs to which the percentage shares calculated 

pursuant to Section 11.29.17.2.7 for the current calendar quarter apply, excluding the CAISO Debtor 

that has not paid the payment default amount, pursuant to the following methodology: 

(a) Twenty (20) percent of the payment default amount will be allocated to the Default-

Invoiced SCIDs in proportion to the net amounts that were payable in each applicable 

calendar quarter (and averaged within such calendar quarter) to the Default-Invoiced 



 
 

 
 
 

SCIDs over the applicable Default Look-Back Periods. For Market Participants subject to 

Default Election option 1, these net amounts will be calculated on an SCID-by-SCID 

basis.  For Market Participants that are eligible for and have chosen Default Election 

option 2, these net amounts will be calculated by consolidating all of the data for the 

applicable SCIDs, recognizing any offsetting effect of an individual SCID’s positive or 

negative dollar amount in the consolidated total. 

(b) Thirty (30) percent of the payment default amount will be allocated to the Default-

Invoiced SCIDs in proportion to the sum of the absolute values of the dollar amounts 

shown on their Invoices payable or receivable in each applicable calendar quarter (and 

averaged within such calendar quarter) over the applicable Default Look-Back Periods, 

after excluding dollar amounts shown on the Invoices for payments and charges for 

GMC, RMR, and Wheeling Access Charge costs, and after excluding the billing of 

Access Charges and the payment of Transmission Revenue Requirements to 

Participating Transmission Owners. For Market Participants subject to Default Election 

option 1, the sum of the absolute values of the dollar amounts shown on their Invoices 

payable or receivable in each applicable calendar quarter will be calculated on an SCID-

by-SCID basis. For Market Participants that are eligible for and have chosen Default 

Election option 2, the absolute values of the net sum of the dollar amounts shown on 

their Invoices payable or receivable in each applicable calendar quarter will be 

calculated by consolidating all of the data for the applicable SCIDs, recognizing any 

offsetting effect of an individual SCID’s positive or negative dollar amount in the 

consolidated total. 

(c)  Fifty (50) percent of the payment default amount will be allocated to the Default-

Invoiced SCIDs in proportion to the largest of the following five (5) amounts calculated 

in MWh for every month in each applicable calendar quarter (and averaged within such 

calendar quarter) for each Default-Invoiced SCID over the applicable Default Look-Back 

Periods:  

(1) Cleared Day-Ahead Schedules to supply Energy, plus Day-Ahead Ancillary 



 
 

 
 
 

Services Awards and qualified Self-Provided Ancillary Services, plus scheduled 

supply obligation for Ancillary Services (including imports but excluding RUC 

Awards), plus Virtual Supply Awards; 

(2) Metered Generation, plus Real-Time Interchange Import Schedules, plus 

Real-Time Ancillary Services Awards and qualified Self-Provided Ancillary 

Services, plus FMM Ancillary Services Awards and qualified Self-Provided 

Ancillary Services, plus Real-Time supply obligation for Ancillary Services; 

(3) Cleared Day-Ahead Schedules for Demand (including Demand served by 

Pumped-Storage Hydro Units and exports) multiplied by one-hundred three 

(103) percent to reflect Transmission Losses, plus scheduled demand obligation 

for Ancillary Services, plus Virtual Demand Awards; 

(4) Metered Load multiplied by one-hundred three (103) percent to reflect 

Transmission Losses, plus Real-Time Interchange Export Schedules, plus 

Real- Time demand obligation for Ancillary Services; or 

(5) The greater of (A) the quantity of CRRs acquired in CRR Auctions or transferred 

through the Secondary Registration System (excluding CRRs acquired in CRR 

Allocations) or (B) Inter-SC Trades of Energy. 

For Market Participants subject to Default Election option 1, each of the five (5) amounts 

calculated in MWh for every month in each applicable calendar quarter (and averaged within such 

calendar quarter) will be calculated on an SCID-by-SCID basis.  For Market Participants that are 

eligible for and have chosen Default Election option 2, each of the five (5) amounts calculated in 

MWh for every month in each applicable calendar quarter (and averaged within such calendar 

quarter) will be calculated by consolidating all of the data for the applicable SCIDs. 

 

* * * * * *  

 

 



Section 27 

In the Day-Ahead and Real-Time time frames the CAISO operates a series of procedures and markets 

that together comprise the CAISO Markets Processes.  In the Day-Ahead time frame, the CAISO 

conducts the Market Power Mitigation (MPM) process, the Integrated Forward Market (IFM) and the 

Residual Unit Commitment (RUC) process.  In the Real-Time time frame, the CAISO does the following: 

1) accepts the Economic Bids and Self-Schedules used in the Real-Time Market procedures, 2) conducts 

the MPM process for the RTM, 3) accepts and awards HASP Block Intertie Schedules for Energy and 

Ancillary Services, 4) provides HASP Advisory Schedules for Energy and Ancillary Services for Bids that 

do not create a HASP Block Intertie Schedule, 5) conducts the Real-Time Unit Commitment (RTUC), 6) 

conducts the Short-Term Unit Commitment (STUC), 7) conducts the Fifteen Minute Market (FMM), and 8) 

conducts the five-minute Real-Time Dispatch (RTD).  As appropriate, the CAISO Markets Processes 

utilize transmission and Security Constrained Unit Commitment and dispatch algorithms in conjunction 

with a Base Market Model adjusted as described in Sections 27.5.1 and 27.5.6 to optimally commit, 

schedule and Dispatch resources and determine marginal prices for Energy, Imbalance Reserves, 

Ancillary Services and RUC Capacity.  Congestion Revenue Rights are available and entitle holders of 

such instruments to a stream of hourly payments or charges associated with revenue the CAISO collects 

or pays from the Marginal Cost of Congestion component of hourly Day-Ahead LMPs for Energy, 

Locational IRU Prices, and Locational IRD Prices.  Through the operation of the CAISO Markets 

Processes the CAISO develops Day-Ahead Schedules, Imbalance Reserves Awards, Day-Ahead AS 

Awards and RUC Schedules, HASP Block Intertie Schedules for Energy and AS Awards, HASP Advisory 

Schedules, FMM Energy Schedules, and FMM Ancillary Services Awards, Real-Time AS Awards and 

Dispatch Instructions to ensure that sufficient supply resources are available in Real-Time to balance 

Supply and Demand and operate in accordance with Reliability Criteria. 

27.1 LMPs and Ancillary Services Marginal Prices 

 

* * * * *  

 

27.1.1 Locational Marginal Prices for Energy 



 
 

 

As further described in Appendix C, the LMP for Energy at any PNode is the marginal cost of serving the 

next increment of Demand at that PNode calculated by the CAISO through the operations of the CAISO 

Markets considering, as described further in the CAISO Tariff, among other things, modeled  

Transmission Constraints (including Remedial Action Schemes), transmission losses, the performance 

characteristics of resources, and Bids submitted by Scheduling Coordinators and as modified through the 

Locational Market Power Mitigation process.  The LMP at any given PNode is comprised of four marginal 

cost components: the Marginal Energy Cost (MEC); Marginal Cost of Losses (MCL);Marginal Cost of 

Congestion (MCC); and Marginal Greenhouse Gas Cost.  Through the IFM the CAISO calculates LMPs 

for each Trading Hour of the next Trading Day.  Through the FMM the CAISO calculates distinct 

financially binding fifteen-minute LMPs for each of the four fifteen-minute intervals within a Trading Hour.  

Through the Real-Time Dispatch, the CAISO calculates five-minute LMPs for each of the twelve (12) five 

(5) minute Dispatch Intervals of each Trading Hour.  The CAISO uses the FMM or RTD LMPs for 

Settlements of the Real-Time Market.  

27.1.1.1 Marginal Energy Cost 

The Marginal Energy Cost (MEC) component of the LMP reflects the marginal cost of providing Energy 

from a designated reference Location.  For this designated reference Location the CAISO will utilize a 

distributed Reference Bus whose constituent PNodes are weighted in proportions referred to as 

Reference Bus distribution factors.  The MEC shall be the same throughout the Balancing Authority Area. 

27.1.1.2 Marginal Cost of Losses 

For all PNodes and Aggregated PNodes in the CAISO Balancing Authority Area, including Scheduling 

Points, the use of the Base Market Model adjusted as described in Sections 27.5.1 and 27.5.6 in the DAM 

and the RTM processes incorporates Transmission Losses.  At each PNode or Aggregated PNode, the 

Marginal Cost of Losses is the Marginal Energy Cost multiplied by the Marginal Loss factor at that PNode 

or Aggregated PNode.  The Marginal Cost of Losses at a Location (PNode or APNode) may be positive 

or negative depending on whether an increase in Demand at that Location marginally increases or 

decreases the cost of Transmission Losses, using the distributed Reference Bus to balance it.  The 

Marginal Loss factors are determined through a process that calculates the sensitivities of Transmission 

Losses with respect to changes in injection at each Location in the FNM.  For CAISO Controlled Grid 



 
 

 

facilities outside the CAISO Balancing Authority Area, the CAISO shall assess the cost of Transmission 

Losses to Scheduling Coordinators using each such facility based on the quantity of losses agreed upon 

with the neighboring Balancing Authority multiplied by the LMP at the PNode of the Transmission 

Interface with the neighboring Balancing Authority Area.  The MCLs calculated for Locations within the 

CAISO Balancing Authority Area shall not reflect the cost of Transmission Losses on those facilities. 

27.1.1.3 Marginal Cost of Congestion 

The Marginal Cost of Congestion at a PNode reflects the net contribution of the Shadow Prices of the 

binding Transmission Constraints (including Remedial Action Schemes) at the optimal solution, weighted 

by the corresponding Power Transfer Distribution Factors (PTDFs), as described in Appendix C.  The 

Marginal Cost of Congestion for a Transmission Constraint may be positive or negative depending on 

whether a power injection at that Location marginally increases or decreases Congestion. 

27.1.1.3.1 Marginal GHG Cost 

The Marginal GHG Cost at a PNode reflects the allocation of a GHG Transfer for a GHG Regulation Area 

as described in Appendix C.  The Marginal GHG Cost for a GHG Regulation Area may be positive or zero 

depending on the resources receiving an attribution of GHG Transfers for that GHG Regulation Area. 

27.1.1.4 Disconnected Pricing Node or Aggregated Pricing Node 

In the event that a Pricing Node or Aggregated Pricing Node becomes electrically disconnected from the 

market model during a CAISO Market run, the LMP, including the Marginal Energy Cost, Marginal Cost of 

Congestion, Marginal Cost of Losses, and Marginal Greenhouse Gas Cost at the closest electrically 

connected Pricing Node will be used as the LMP at the affected location.  The CAISO will include the 

impact of the disconnected Pricing Node on any modeled Remedial Action Scheme in determining the 

LMP. 

 

* * * * *  

 

27.1.2 Ancillary Service Prices 

27.1.2.1 Ancillary Service Marginal Prices – Sufficient Supply 

As provided in Section 8.3, Ancillary Services are procured and awarded through the IFM and the FMM, 



 
 

 

and the CAISO also accepts and awards HASP Block Intertie Schedules for Ancillary Services in HASP.  

Ancillary Services awarded through HASP are made financially binding in the FMM.  The IFM calculates 

hourly Day-Ahead Ancillary Service Awards and establishes Ancillary Service Marginal Prices (ASMPs) 

for the accepted Regulation Up, Regulation Down, Spinning Reserve and Non-Spinning Reserve Bids.  

The IFM co-optimizes Energy, Imbalance Reserves, and Ancillary Services subject to resource, network 

and regional constraints.  In the HASP, the CAISO accepts and awards Ancillary Services from HASP 

Block Intertie Schedules for the next Trading Hour as described in Section 34.2.  The CAISO calculates 

the price for the settlement of Ancillary Services accepted and awarded in HASP based on the FMM 

ASMP as described herein and further described in Section 34.4.  The FMM process that is performed 

every fifteen (15) minutes establishes fifteen (15) minute Ancillary Service Schedules, Awards, and prices 

for the upcoming quarter of the given Trading Hour.  ASMPs are determined by first calculating Shadow 

Prices of Ancillary Services for each Ancillary Service type and the applicable Ancillary Services Regions.  

The Ancillary Services Shadow Prices are produced as a result of the co-optimization of Energy and 

Ancillary Services through the IFM and the Real-Time Market, subject to resource, network, and 

requirement constraints.  The Ancillary Services Shadow Prices represent the marginal cost of the 

relevant binding regional constraints at the optimal solution, or the reduction of the combined Energy and 

Ancillary Service procurement cost associated with a marginal relaxation of that constraint.  If the 

constraint for an Ancillary Services Region is not binding, the corresponding Ancillary Services Shadow 

Price in the Ancillary Services Region is zero (0).  During periods in which supply is sufficient, the ASMP 

for a particular Ancillary Service type and Ancillary Services Region is then the sum of the Ancillary 

Services Shadow Prices for the specific type of Ancillary Service and all the other types of Ancillary 

Services for which the subject Ancillary Service can substitute, as described in Section 8.2.3.5, for the 

given Ancillary Service Region and all the other Ancillary Service Regions that include that given Ancillary 

Service Region.  During periods in which supply is insufficient, the ASMP for a particular Ancillary Service 

type and Ancillary Services Region will reflect the Scarcity Reserve Demand Curve Values set forth in 

Section 27.1.2.3. 

27.1.2.2 Opportunity Cost in ASMP 

The Ancillary Services Shadow Price, which, as described above, is a result of co-optimizing procurement 



 
 

 

of Energy, Imbalance Reserves, and Ancillary Services, includes the foregone opportunity cost of the 

marginal resource, if any, for not providing Energy, Imbalance Reserves, or Ancillary Services the 

marginal resource is capable of providing in the relevant market.  The ASMPs determined by the IFM or 

FMM optimization process for each resource whose Ancillary Service Bid is accepted will be no lower 

than the sum of (i) the Ancillary Service capacity Bid price submitted for that resource, and (ii) the 

foregone opportunity cost of Energy or Imbalance Reserves in the IFM or Energy and FRP in the FMM for 

that resource.  The foregone opportunity cost of Energy or Imbalance Reserves for this purpose is 

measured as the positive difference between the price in the relevant market for the given product at the 

resource’s Pricing Node and the resource’s Bid price in the relevant market for the given product.  If the 

Bid price for the resource is higher than the LMP, the opportunity cost measured for this calculation is $0.  

If a resource has submitted an Ancillary Service Bid but no Energy Bid and this Tariff obligates the 

resource to submit Bids for Energy in the Day-Ahead Market, then the CAISO inserts an Energy Bid at  its 

Default Energy Bid and the CAISO calculates its opportunity cost based on that Default Energy Bid.  If a 

resource has submitted an Ancillary Service Bid but no Energy Bid and is not under an obligation to offer 

Energy in the Day-Ahead Market, its Energy opportunity cost measured for this calculation is $0 since it 

cannot be dispatched for Energy.  For Self-Scheduled Hourly Block Bids for Ancillary Services awarded in 

the Real-Time Market, the opportunity cost measured for this purpose is $0 because, as provided in 

Section 34.2.3, the CAISO cannot Schedule Energy in the Real-Time Market from the Energy Bid under 

the same Resource ID as the submitted Ancillary Service Bid. 

 

* * * * *  

 

 

27.1.2.4  Opportunity Cost in LMPs for Energy 

In the event that there is insufficient supply to meet an Ancillary Services procurement requirement in a 

particular Ancillary Service Region or Sub-Region, the Ancillary Services Shadow Prices will rise 

automatically to the Scarcity Reserve Demand Curve Values in that Ancillary Service Region or Sub-

Region.  LMPs for Energy will reflect the forgone opportunity cost of the marginal resource, if any, for not 



 
 

 

providing other products procured in the IFM. 

 

* * * * *  

 

27.1.4 Locational IRU Price and Locational IRD Price 

As further described in Appendix C, the Locational IRU Price or Locational IRD Price at any PNode is the 

marginal cost of procuring the next increment of IRU or IRD, respectively, at that PNode calculated by the 

CAISO through the operations of the CAISO Markets considering, as described further in the CAISO 

Tariff, among other things, modeled Transmission Constraints (including Remedial Action Schemes), the 

performance characteristics of resources, and Imbalance Reserves Bids submitted by Scheduling 

Coordinators as modified by the IFM MPM.  The Locational IRU Price or Locational IRD Price at a PNode 

is comprised of two marginal cost components: (1) the Shadow Price of the IRU or IRD procurement 

constraint for the relevant BAA in the EDAM Area; and (2) the MCC for IRU or IRD. 

27.1.5 Locational RCU Price and Locational RCD Price  

As further described in Appendix C, the Locational RCU Price or Locational RCD Price at any PNode is 

the marginal cost of procuring the next increment of RCU or RCD, respectively, at that PNode calculated 

by the CAISO through the operations of the CAISO Markets considering, as described further in the 

CAISO Tariff, among other things, modeled Transmission Constraints (including Remedial Action 

Schemes), the performance characteristics of resources, and RUC Availability Bids submitted by 

Scheduling Coordinators as modified by the RUC MPM.  The Locational RCU Price or Locational RCD 

Price at a PNode is comprised of three marginal cost components: (1) the Shadow Price of the RUC 

power balance constraint for the relevant BAA in the EDAM Area; (2) the Marginal Cost of Losses; and 

(3) the MCC for RCU or RCD. 

* * * * *  

 

27.4.3.4 Protection of TOR, ETC and Converted Rights Self-Schedules in the IFM 

In accordance with the submitted and accepted TRTC Instructions, valid Day-Ahead TOR Self-

Schedules, Day-Ahead ETC Self-Schedules and Day-Ahead Converted Rights Self-Schedules shall not 



 
 

 

be adjusted in the IFM in response to an insufficiency of Effective Economic Bids.  The scheduling 

parameters associated with the TOR, ETC, or Converted Rights Self-Schedules will be set to values 

higher than the scheduling parameter associated with relaxation of an enforced internal and Intertie 

Transmission Constraint as specified in Section 27.4.3.2, so that when there is a congested Transmission 

Constraint that would otherwise subject a Supply or Demand resource submitted in a valid and balanced 

ETC, TOR or Converted Rights Self-Schedule to adjustment in the IFM, the IFM software will relax the 

Transmission Constraint rather than curtail the TOR or ETC Self-Schedule.  This priority will be adhered 

to by the operation of the IFM Market Clearing software, and if necessary, by adjustment of Schedules 

after the IFM has been executed and the results have been reviewed by the CAISO operators. 

27.4.3.5 Effectiveness Threshold  

The CAISO Markets software includes a lower effectiveness threshold setting that governs whether the 

software will consider a bid “effective” for managing congestion on a congested Transmission Constraint, 

which in the case of Nomograms will be applied to the individual flowgates that make up the Nomogram, 

rather than to the Nomogram itself.  For the purposes of applying these thresholds in procuring Imbalance 

Reserves Awards under Section 31.3.1.6.3, the CAISO considers the product of the shift factor and the 

Deployment Factor. 

 

 

* * * * *  

 

 

27.13  Aggregate Capability Constraint 

At the request of the Interconnection Customer, the CAISO may enforce an Aggregate Capability 

Constraint for Generating Facilities with Co-located Resources that reflects a Generating Facility’s 

maximum and minimum capability or a portion of that capability for purposes of Day-Ahead Market 

Awards, Real-Time Market Awards, and Real-Time Dispatch as described in the CAISO’s Business 

Practice Manuals.  If the combined PMax of Co-located Resources associated with a single Generating 

Facility would exceed the Interconnection Service Capacity of that Generating Facility, the 



 
 

 

Interconnection Customer may request that the CAISO enforce an Aggregate Capability Constraint or 

multiple Aggregate Capability Constraints at the Generating Facility as described in the CAISO’s 

Business Practice Manuals.  If the Interconnection Customer requests that the CAISO enforce multiple 

Aggregate Capability Constraints, the CAISO will enforce an Aggregate Capability Constraint at the 

Generating Facility level and subordinate Aggregate Capability Constraints at the level of Resource IDs.   

If the Interconnection Customer does not elect an Aggregate Capability Constraint(s), the combined 

PMax of the Co-located Resources registered in the Master File for that Generating Facility may not 

exceed the Generating Facility’s Interconnection Service Capacity.  EIM Participating Resource 

Scheduling Coordinators also may request that the CAISO enforce an Aggregate Capability Constraint or 

multiple Aggregate Capability Constraints for Co-located Resources, subject to the prior written approval 

of the applicable EIM Entity Balancing Authority that enforcing an Aggregate Capability Constraint(s) for 

Co-located Resources does not create a threat to safety or reliability.   

As described in the CAISO’s Business Practice Manuals the CAISO may relax enforcement of 

subordinate Aggregate Capability Constraints in its Real-Time Market prior to relaxing enforcement of the 

system energy-balance constraint specified in Sections 27.4.3.3.4 to ensure there is sufficient Supply to 

meet the CAISO Forecast of CAISO Demand. 

Notwithstanding Section 34.13, a Generating Facility whose Co-located Resources, including Variable 

Energy Resources, do not comply with Dispatch Instructions such that their output exceeds the 

Interconnection Service Capacity of the Generating Facility, will be ineligible for the Aggregate Capability 

Constraint.  In such cases, the CAISO will adjust the PMaxes of those Co-located Resources 

proportionate to each Generating Unit’s capacity such that the sum of the PMax values equals the 

Interconnection Service Capacity of the Generating Facility, or as requested by the Interconnection 

Customer so long as the total value does not exceed the Interconnection Service Capacity of the 

Generating Facility. 

Similar to other Generating Facilities with multiple Resource IDs, the CAISO will have no liability with 

respect to Co-located Resources or their Scheduling Coordinators if Co-located Resources do not comply 

with Dispatch Instructions and infringe on Interconnection Service Capability used by other Co-located 

Resources at a Generating Facility.   



 
 

 

In the event that Co-located Resources in an EIM Entity Balancing Authority area do not comply with 

Dispatch Instructions such that their output exceeds the interconnection service capacity for the Co-

located Resources, the CAISO will ask the applicable EIM Entity Balancing Authority whether it will 

revoke its prior approval of enforcing the Aggregate Capability Constraint for such Co-located Resources. 

The following resources are not eligible to use the Aggregate Capability Constraint: Multi-Stage 

Generators, Pseudo-Tie Resources, Proxy Demand Response, Pumped Storage Hydro Units, Metered 

Subsystems, and Use-Limited Resources.   

Scheduling Coordinators may not offer or self-provide Ancillary Services into the CAISO’s Markets or 

receive Uncertainty Awards from Generating Units, EDAM Resources, or EIM Resources that are subject 

to Aggregate Capability Constraints until the CAISO issues a Market Notice stating this restriction will no 

longer apply.  The Pricing Node for the Generating Units, EDAM Resources or EIM Resources subject to 

an Aggregate Capability Constraint will be their Point of Interconnection.  

 

* * * * *  

 

 



Section 29 

29. Energy Imbalance Market  

29.1 General Provisions. 

(a) Operation of EIM.  Pursuant to Section 29, the CAISO shall expand operation and 

settlement of the Real-Time Market to provide for the purchase and sale of balancing 

Energy in any Balancing Authority Area for which the Balancing Authority executes an 

EIM Entity Agreement with the CAISO.  Operation and Settlement of the Real-Time 

Market in an EIM Entity Balancing Authority Area for which the Balancing Authority 

executes an EDAM Entity Agreement with the CAISO is supplemented by Section 33.   

(b) EIM Tariff Obligations.  EIM Market Participants shall comply with – 

(1) the provisions of Section 29; and  

(2) other provisions of the CAISO Tariff that apply to the extent such provisions –  

(A) expressly refer to Section 29 or EIM Market Participants;  

(B) are cross referenced in Section 29; or  

(C) are not limited in applicability to the CAISO Controlled Grid, the CAISO 

Balancing Authority Area, or CAISO Markets other than the Real-Time 

Market. 

(c) Inconsistency Between Provisions.  If there is an inconsistency between a provision in 

Section 29 and another provision of the CAISO Tariff regarding the rights or obligations of 

EIM Market Participants, except in their capacity as EDAM Market Participants under 

Section 33, the provision in Section 29 shall prevail to the extent of the inconsistency.  If 

there is an inconsistency between a provision in Section 29 and a provision in Section 33, 

the provisions of Section 33 will prevail with respect to participation in the Day-Ahead 

Market and the provisions of Section 29 will prevail with respect to participation in the 

Real-Time Market, provided that the provisions of both Sections 33 and 29 will be given 

equal consideration such that the provisions applicable as an EIM Market Participant and 

EDAM Market Participant may be reconciled where provisions apply to participation in 

both the Real-Time Market and the Day-Ahead Market. 



 
 
 

 

 

* * * * *  

 

29.2 EIM Entity and EIM Sub-Entity Access to the Real-Time Market  

(a) In general.  The CAISO shall –  

(1) provide open and non-discriminatory access to the Real-Time Market, including 

the Energy Imbalance Market, in accordance with the provisions of the CAISO 

Tariff; and 

(2) make available for use in the Real-Time Market the transmission capacity that is 

available in Real-Time –  

(A) on the CAISO Controlled Grid; and 

(B) for which an EIM Entity or EIM Sub-Entity provides EIM Transmission 

Service Information pursuant to Section 29.17.  

(b) Implementation of Access as an EIM Entity. 

 

* * * * *  

(7) Readiness Criteria.   

(A) Prospective EIM Entity Full Network Model Integration.  The network 

model data of the prospective EIM Entity is integrated into the Full 

Network Model such that –  

(i) the Load, EIM Internal Intertie and EIM External Interties and 

Generating Unit definition in the Full Network Model is consistent 

with the Load, EIM Internal Intertie and EIM External Interties 

and Generating Unit definition in the prospective EIM Entity 

network model file that it delivered to the CAISO;  

(ii) the SCADA measurements used in the prospective EIM Entity’s 

EMS model match the measurements observed by the CAISO 

through the CAISO EMS;  



 
 
 

 

(iii) the State Estimator solution is equivalent or superior to the 

prospective EIM Entity’s state estimator solution for its Balancing 

Authority Area; and  

(iv) the physical representation of the prospective EIM Entity network 

matches the Base Market Model that accounts for non-

conforming load, behind-the-meter generation, Pseudo-Ties, and 

Dynamic Schedules, and third party transmission service 

provider and path operator information that the CAISO agrees is 

used to support EIM Transfers and Real-Time Dispatch in the 

Energy Imbalance Market, as applicable. 

 

* * * * *  

 

(K) Additional Criteria  

(i) Execution of Necessary Agreements.  The prospective EIM 

Entity has complied with Section 29.4(c)(2) and executed any 

necessary agreements for operating as an EIM Entity, including 

any non-disclosure agreements required for the exchange of 

information.  

(ii) Operating Procedures.  Prior to the start of parallel operations 

pursuant to Section 29.2(b)(4)(B), the CAISO and the 

prospective EIM Entity have defined, completed, and tested 

operating procedures for the prospective EIM Entity and its 

Scheduling Coordinator’s participation in the Energy Imbalance 

Market. 

(iii) Identification of EIM Available Balancing Capacity.  The 

prospective EIM Entity has identified EIM Resources and non-

participating resources that it intends to designate in the EIM 



 
 
 

 

Resource Plan as EIM Available Balancing Capacity. 

(iv) Flexible Capacity Requirements.  The CAISO has received 

and stored all historical data from the prospective EIM Entity 

necessary and sufficient for the CAISO to perform the flexible 

ramp requirement, and the CAISO has established flexible 

capacity requirements for the prospective EIM Entity’s Balancing 

Authority Area and for the combined EIM Area including the 

prospective EIM Entity.   

(v) Monitoring.  Sufficient and adequate data is available to the 

CAISO and the Department of Market Monitoring to enable 

market monitoring as of the Implementation Date. 

 

* * * * *  

 

29.4 Roles and Responsibilities  

 

* * * * *  

 

 (b) EIM Entity. 

(1) Balancing Authority Obligations. 

 

* * * * *  

 

 (3) EIM Entity Obligations.  An EIM Entity shall – 

(A) perform the obligations of an EIM Entity in accordance with the EIM 

Entity Agreement, Section 29, and other provisions of the CAISO Tariff 

that apply to EIM Entities, subject to the limitations specified in Section 

29.1(b)(2)(C);  



 
 
 

 

(B) ensure that each EIM Transmission Service Provider in its Balancing 

Authority Area has provisions in effect in the EIM Transmission Service 

Provider’s transmission tariff, as necessary or applicable, to enable 

operation of the Real-Time Market in its Balancing Authority Area; 

(C) qualify as or secure representation by no more than one EIM Entity 

Scheduling Coordinator;  

(D) review and validate information about available transmission capacity 

submitted to it by an EIM Transmission Service Provider and transmit 

such validated information to its EIM Entity Scheduling Coordinator; 

(E) provide the CAISO and its EIM Entity Scheduling Coordinator with 

information regarding the transmission capacity available to the Real-

Time Market, including any information regarding Transmission 

Constraints of which it is aware;  

(F) define Load Aggregation Points in its Balancing Authority Area; 

(G) determine and inform the CAISO which resource types are eligible to 

participate in the Real-Time Market as resources and which transmission 

service providers or holders of transmission rights are EIM Transmission 

Service Providers; and 

(H) inform the CAISO whether or not the EIM Entity intends to utilize the 

CAISO’s Demand Forecast consistent with Section 29.34(d).  

 

* * * * * 

 

29.7 EIM Operations Under Normal and Emergency Conditions. 

(a) CAISO Controlled Grid Operations.  Section 7 shall not apply to EIM Market 

Participants in their capacities as such. 

(b) Normal EIM Operations.  The CAISO shall administer the transmission capacity made 

available to the Real-Time Market to manage Energy imbalances in the EIM Area under 



 
 
 

 

normal operations.  

(c) Load Curtailment.  The CAISO will not issue Dispatch Instructions to an EIM Entity 

Scheduling Coordinator or an EIM Sub-Entity Scheduling Coordinator with respect to 

Load or Demand that has not been bid into the Real-Time Market. 

(d) Dispatch Instructions for EIM Resources.  The CAISO will not issue Dispatch 

Instructions to an EIM Participating Resource Scheduling Coordinator with respect to 

Supply that has not been bid into the Real-Time Market. 

(e) EIM Transfers.  The CAISO will use Transfer System Resources to manage EIM 

Transfers as aggregate Dynamic Schedules with each EIM Entity Balancing Authority 

Area, which –  

(1) shall not require individual resource E-Tags; 

(2) shall not constitute inadvertent Energy; 

(3) shall reflect intra-hour incremental EIM Transfers between the CAISO Balancing 

Authority Area and each EIM Entity Balancing Authority Area; 

(4) shall be updated by the CAISO within 60 minutes after the end of each Operating 

Hour to include the integrated Energy during the hour for the sum of all EIM 

Transfers between each Balancing Authority Area in the EIM Area in accordance 

with WECC business practices for purposes of inadvertent Energy accounting; 

and 

(5) shall be subsequently updated as necessary consistent with the requirements of 

WECC, NERC, and North American Energy Standards Board standards and 

business practices. 

(f) Dynamic Imbalance Schedule to Net EIM Transfers.  The CAISO will use Transfer 

System Resources to –  

(1) model changes in the net five-minute scheduled EIM Transfers that result from 

Real-Time Dispatch as a Dynamic Schedule between the CAISO and EIM Entity 

for AGC control accuracy; and  

(2) calculate the dynamic net scheduled EIM Transfers for the CAISO and each EIM 



 
 
 

 

Entity Balancing Authority Area and derive from these dynamic net scheduled 

EIM Transfers the Dynamic Schedules on EIM Internal Interties for E-Tag 

purposes. 

(g) EIM Manual Dispatch.   

(1) The EIM Entity may issue an EIM Manual Dispatch to an EIM Resource or a non-

participating resource in its Balancing Authority Area, outside of the Market 

Clearing of the Real-Time Market, when necessary to address reliability or 

operational issues in the EIM Entity Balancing Authority Area that the CAISO is 

not able to address through normal economic Dispatch and Congestion 

Management.  The EIM Entity may issue an EIM Manual Dispatch to any EIM 

Resource or a non-participating resource in its Balancing Authority Area 

regardless of whether an EIM Sub-Entity Scheduling Coordinator has rights to 

issue an EIM Manual Dispatch to such EIM Resource or non-participating 

resource. 

(2) If authorized by the EIM Entity, the EIM Sub-Entity may issue an EIM Manual 

Dispatch to an EIM Resource or a non-participating resource for which it is 

registered as the EIM Sub-Entity Scheduling Coordinator when necessary to 

address reliability or operational issues in its service territory that the CAISO is 

not able to address through normal economic Dispatch and Congestion 

Management, provided that such ability by the EIM Sub-Entity shall not prevent 

the EIM Entity from issuing an EIM Manual Dispatch to any EIM Resource or a 

non-participating resource in its Balancing Authority Area, and the most recent 

EIM Manual Dispatch shall take precedence over any prior EIM Manual Dispatch 

issued to the EIM Resource.  Any financial or operational impact on an EIM Sub-

Entity resulting from an EIM Manual Dispatch issued by the EIM Entity shall be 

resolved in accordance with the applicable tariff or contractual arrangements 

between the EIM Entity and the EIM Sub-Entity. 

(h) EIM Entity and EIM Sub-Entity Actions in Response to an EIM Manual Dispatch.  If 



 
 
 

 

the EIM Entity or EIM Sub-Entity issues an EIM Manual Dispatch to address 

circumstances on its system – 

(1) the EIM Entity shall immediately inform the CAISO, as specified in the Business 

Practice Manual for the Energy Imbalance Market, if the EIM Entity Balancing 

Authority Area is under manual operation; 

(2) the EIM Entity or EIM Sub-Entity shall immediately inform the CAISO of the EIM 

Manual Dispatch issued to any EIM Resource or non-participating resource by 

submitting the EIM Manual Dispatch instruction for the affected resource to the 

CAISO as specified in the Business Practice Manual for the Energy Imbalance 

Market; and  

(3) the EIM Entity or EIM Sub-Entity remains responsible for informing the Reliability 

Coordinator of the circumstances creating the need for the EIM Manual Dispatch 

and may enforce Transmission Constraints, as may be required. 

(i) CAISO Actions in Response to Notification of EIM Manual Dispatch.  Upon receipt of 

notice of an EIM Manual Dispatch, the CAISO shall –  

(1) reflect the EIM Manual Dispatch in the Real-Time Market; 

(2) disregard an EIM Manual Dispatch in the determination of the Locational 

Marginal Price; and 

(3) treat an EIM Manual Dispatch to an EIM Participating Resource or non-

participating resource as FMM or RTD Instructed Imbalance Energy for 

Settlement. 

(j) EIM Disruption.   

(1) Declaration.  The CAISO may declare an interruption of EIM Entity participation 

in the Real-Time Market when in its judgment –  

(A) operational circumstances (including a failure of the Real-Time Market 

operation to produce feasible results in the EIM Area or other CAISO 

Market Disruption) in the EIM Area have caused or are in danger of 

causing an abnormal system condition in the CAISO Balancing Authority 



 
 
 

 

Area or an EIM Balancing Authority Area that requires immediate action 

to prevent loss of Load, equipment damage, or tripping system elements 

that might result in cascading Outages, or to restore system operation to 

meet Applicable Reliability Criteria; or 

(B) communications between the CAISO and EIM Market Participants are 

disrupted and prevent an EIM Entity, EIM Entity Scheduling Coordinator, 

EIM Sub-Entity, EIM Sub-Entity Scheduling Coordinator, or EIM 

Participating Resource Scheduling Coordinator from accessing CAISO 

systems to submit or receive information. 

(2) CAISO Response to EIM Disruption.  If the CAISO declares an interruption of 

EIM Entity participation in the Real-Time Market, the CAISO may in its judgment, 

among other things- 

(A) separate the affected EIM Entity Balancing Authority Area from the EIM 

Area and maintain the Real-Time Market for other Balancing Authority 

Areas in the EIM Area by enforcing a net transfer constraint for the 

affected Balancing Authority Area to separate it from the remainder of 

the EIM Area; 

(B) reduce or suspend EIM Transfers between one or more Balancing 

Authority Areas in the EIM Area including the CAISO Balancing Authority 

Area and in accordance with Section 33.7.5 as applicable to EDAM 

Transfers, and communication and coordination with all impacted EIM 

Entities to assess and mitigate potential issues within the EIM Area;  

(C) instruct one or more EIM Entities to maintain system balance within their 

Balancing Authority Area without RTM Dispatch; or 

(D) in addition or as an alternative, use market results in the Real-Time 

Market in accordance with Section 7.7.9 or take any of the actions 

specified in Section 7.7.6 with respect to the Real-Time Market, except 

that if Section 7.7.6 calls for the use of Day-Ahead Market results, the 



 
 
 

 

CAISO will use: 

(i) the price specified in the EIM Entity’s open access transmission 

tariff as the LMP; 

(ii) the EIM Entity’s or EIM Sub-Entity’s EIM Base Schedule as the 

schedule; 

(iii) the EIM Bid Adder from the most recent corresponding interval 

that is available as the EIM Bid Adder; and 

(iv) the emissions rate set by the California Air Resources Board for 

an unspecified source multiplied by the daily Greenhouse Gas 

Allowance Price. 

 

* * * * *  

 

 29.9 Outages and Critical Contingencies. 

(a) Applicability of Section 9.  Section 9 shall not apply to EIM Market Participants except 

as referenced in Section 29.9. 

 

* * * * *  

 

 (e) Forced Outages.  An EIM Entity Scheduling Coordinator and an EIM Sub-Entity 

Scheduling Coordinator shall comply with the reporting provisions of Section 9 with 

regard to Forced Outages of transmission facilities within the EIM Entity Balancing 

Authority Area or within the EIM Sub-Entity area they represent and an EIM Participating 

Resource Scheduling Coordinator shall comply with the reporting provisions of Section 9 

with regard to Forced Outages of Generating Units it represents as EIM Resources.  The 

applicable provisions of Section 9 as to Forced Outages on transmission facilities and 

Generating Units include, but are not limited to, Sections 9.3.6.4.1(b), 9.3.6.4.1(c), 

9.3.6.4.1(d), 9.3.6.4.2(2), 9.3.6.4.2(3), and 9.3.10.   



 
 
 

 

 

* * * * *  

 

29.11 Settlements and Billing for EIM Market Participants. 

(a) Applicability.  Section 29.11, rather than Section 11, shall apply to the CAISO 

Settlement with EIM Entity Scheduling Coordinators, EIM Sub-Entity Scheduling 

Coordinators, and EIM Participating Resource Scheduling Coordinators, except as 

otherwise provided, but not to other Scheduling Coordinators.  Settlement of the Real-

Time Market with EDAM Entity Scheduling Coordinators, EDAM Resource Scheduling 

Coordinators, and EDAM Load Serving Entity Scheduling Coordinators is also governed 

by Section 33.11.  Settlement under Section 33.11 results in outcomes not produced for 

EIM Market Participants that are not EDAM Market Participants, including Settlement of 

Demand within an EDAM Entity Balancing Authority Area, Settlement of Supply from 

EDAM Resources that would otherwise be settled as non-participating resources in an 

EIM Entity Balancing Authority Area, sequential netting of Bid Cost Recovery from the 

RUC to the RTM, and Settlement of transfer revenue associated with an EDAM Transfer 

limit established in accordance with Section 33.7 and Section 33.18. 

(b) Imbalance Energy. 

(1) FMM Instructed Imbalance Energy.   

(A) Calculation. 

(i) EIM Participating Resources.  The CAISO will calculate an EIM 

Participating Resource’s FMM Instructed Imbalance Energy in 

the same manner as it calculates FMM Instructed Imbalance 

Energy under Section 11.5.1.1, except that references to the 

Day-Ahead Schedule in the relevant Appendix A definitions shall 

be deemed references to the EIM Base Schedule, unless the 

EIM Participating Resource is also an EDAM Resource (in which 

case the Day-Ahead Schedule will be referenced), and that the 



 
 
 

 

CAISO will include any Energy from an EIM Manual Dispatch of 

the EIM Participating Resource in the FMM that is identified by 

the EIM Entity Scheduling Coordinator or EIM Sub-Entity 

Scheduling Coordinator prior to the start of the FMM. 

(ii) Non-Participating Resources.  The CAISO will calculate the 

FMM Instructed Imbalance Energy of non-participating resources 

in an EIM Entity Balancing Authority Area in the same manner as 

it calculates FMM Instructed Imbalance Energy under Section 

11.5.1.1, except that references to the Day-Ahead Schedule in 

the relevant Appendix A definitions shall be deemed references 

to the EIM Base Schedule, and that the CAISO will include any 

Energy from an EIM Manual Dispatch or EIM Auto-Match of the 

EIM non-participating resource in the FMM that is identified by 

the EIM Entity Scheduling Coordinator or EIM Sub-Entity 

Scheduling Coordinator prior to the start of the FMM. 

(B) Settlement.  The CAISO will settle –  

(i) the FMM Instructed Imbalance Energy with the EIM Participating 

Resource Scheduling Coordinator for EIM Participating 

Resources; and  

(ii) with the applicable EIM Entity Scheduling Coordinator or EIM 

Sub-Entity Scheduling Coordinator for non-participating 

resources in an EIM Entity Balancing Authority Area. 

(2) RTD Instructed Imbalance Energy.   

(A) Calculation. 

(i) EIM Participating Resources.   The CAISO will calculate an 

EIM Participating Resource’s RTD Instructed Imbalance Energy 

in the same manner in which it calculates RTD Instructed 

Imbalance Energy under Sections 11.5.1.2 and 11.5.5, except 



 
 
 

 

that the CAISO will include any Energy from an EIM Manual 

Dispatch of the EIM Participating Resource in the RTD that is 

identified by the EIM Entity Scheduling Coordinator or EIM Sub-

Entity Scheduling Coordinator. 

(ii) Non-Participating Resources.  The CAISO will calculate the 

RTD Instructed Imbalance Energy of non-participating resources 

in an EIM Entity Balancing Authority Area in the same manner in 

which it calculates RTD Instructed Imbalance Energy under 

Section 11.5.1.2 and 11.5.5, except that the CAISO will include 

any Energy from an EIM Manual Dispatch or EIM Auto-Match of 

the EIM non-participating resource in the RTD that is identified 

by the EIM Entity Scheduling Coordinator or EIM Sub-Entity 

Scheduling Coordinator. 

(B) Settlement.  The CAISO will settle the RTD Instructed Imbalance 

Energy –  

(i) with the EIM Participating Resource Scheduling Coordinator for 

EIM Participating Resources; and  

(ii) with the applicable EIM Entity Scheduling Coordinator or EIM 

Sub-Entity Scheduling Coordinator for non-participating 

resources in an EIM Entity Balancing Authority Area. 

(3) Uninstructed Imbalance Energy. 

(A) EIM Participating Resources.   

(i) Calculation.  For EIM Participating Resources and an EIM Entity 

Balancing Authority Area’s dynamic import/export schedules with 

external resources, the CAISO will calculate Uninstructed 

Imbalance Energy in the same manner in which it calculates 

Uninstructed Imbalance Energy under Section 11.5.2.1. 

(ii) Settlement.  The CAISO will settle the Uninstructed Imbalance 



 
 
 

 

Energy with the EIM Participating Resource Scheduling 

Coordinator, the EIM Entity Scheduling Coordinator, or the EIM 

Sub-Entity Scheduling Coordinator, as applicable. 

(B) Non-Participating Resources.   

(i) Calculation.  For non-participating resources in an EIM Entity 

Balancing Authority Area, the CAISO will calculate Uninstructed 

Imbalance Energy in accordance with Section 11.5.2, except that 

the CAISO will treat an EIM Base Schedule as a Day-Ahead 

Schedule and the CAISO will treat an EIM Manual Dispatch and 

an EIM Auto-Match as a Dispatch Instruction. 

(ii) Settlement.  The CAISO will settle the Uninstructed Imbalance 

Energy for non-participating resources in an EIM Entity 

Balancing Authority Area at the applicable RTD Locational 

Marginal Price in accordance with Section 11.5.2.1 with the 

applicable EIM Entity Scheduling Coordinator or EIM Sub-Entity 

Scheduling Coordinator and will treat EIM Entity Balancing 

Authority Demand in the same manner as the CAISO treats 

CAISO Demand under that Section. 

(C) Non-Participating Load. 

(i) Calculation.  For non-participating Load in an EIM Entity 

Balancing Authority Area, the CAISO will calculate Uninstructed 

Imbalance Energy in accordance with Section 11.5.2.2, except 

that the CAISO will determine deviations based on the EIM Base 

Load Schedule unless associated with an EDAM Balancing 

Authority Area (in which case the CAISO will reference the Day-

Ahead Schedule). 

(ii) Settlement.  The CAISO will settle Uninstructed Imbalance 

Energy for non-participating Load in an EIM Entity Balancing 



 
 
 

 

Authority Area at the applicable Default LAP Hourly Real-Time 

Price in accordance with Section 11.5.2.2 with the applicable 

EIM Entity Scheduling Coordinator or EIM Sub-Entity Scheduling 

Coordinator and will treat EIM Entity Balancing Authority 

Demand in the same manner as the CAISO treats CAISO 

Demand under that Section. 

 

* * * * *  

 

 (e) Neutrality Accounts.   

(1) In General.  The CAISO will collect neutrality amounts from EIM Market 

Participants to recover differences in Real-Time Market payments made and 

Real-Time Market payments received. 

(2) Real-Time Congestion Offset.  The CAISO will assess EIM Entity Scheduling 

Coordinators a Real-Time Congestion Offset allocation calculated pursuant to 

Section 11.5.4.1.2. 

(3) Real-Time Imbalance Energy Offset Allocation.  The CAISO will assess EIM 

Entity Scheduling Coordinators a Real-Time Imbalance Energy Offset allocation 

calculated pursuant to Section 11.5.4.1.1. 

(4) Real-Time Marginal Cost of Losses Offset.  The CAISO will allocate the Real-

Time Marginal Cost of Losses Offset to EIM Entity Scheduling Coordinators 

pursuant to Section 11.5.4.1.3. 

(5) Marginal Greenhouse Gas Cost Offset.  The CAISO will allocate the Marginal 

Greenhouse Gas Cost Offset to a GHG Regulation Area’s metered Demand 

pursuant to Section 11.5.4.1.4.  

(6) EIM Transfer Revenue.  The CAISO will allocate EIM Transfer revenue to EIM 

Entity Scheduling Coordinators pursuant to Section 11.5.4.1.5. 

(7) Other Neutrality Adjustments.  The CAISO will levy additional charges on or 



 
 
 

 

make additional payments to EIM Market Participants as adjustments in 

accordance with Section 11.14. 

 (f) Real-Time Bid Cost Recovery. 

(1) In General.  The CAISO will provide EIM Participating Resources RTM Bid Cost 

Recovery.  The CAISO will net RUC Bid Cost Shortfalls and RUC Bid Cost 

Surpluses in accordance with Section 11.8.5 for EIM Participating Resources that 

are also EDAM Resources. 

(2) Calculation of Real-Time Bid Cost Recovery.  The CAISO will calculate Real-

Time Bid Cost Recovery in accordance with Section 11.8.4, except that the 

CAISO will treat a non-zero EIM Base Schedule of an EIM Participating 

Resource as an IFM Self-Schedule and the corresponding intervals as IFM self-

commitment intervals. 

(3) Application of Real-Time Performance Metric. 

The CAISO will adjust the RTM Energy Bid Cost, the RTM Market Revenues, 

and RTM Minimum Load Costs determined pursuant to Section 29.11(f)(2) by 

multiplying the Real-Time Performance Metric with those amounts for the 

applicable Settlement Interval pursuant to the rules specified in Section 11.8.4.4 

and its subsections, except that the CAISO will treat an EIM Base Schedule as a 

Day-Ahead Schedule. 

(4) Allocation of EIM Entity RTM Bid Cost Uplift.   

(A) Calculation of Charge.  The Net RTM Bid Cost Uplift will be determined 

for each EIM Entity Balancing Authority Area in accordance with the 

methodology set forth in Section 11.8.6. 

(B) Settlement.  The CAISO will assess the Net RTM Bid Cost Uplift 

calculated for each EIM Entity Balancing Authority Area to the applicable 

EIM Entity Scheduling Coordinator in accordance with Section 

11.8.6.6.(ii).  

* * * * *  



 
 
 

 

 

 (i) EIM Administrative Charge. 

(1) In General.  The CAISO will charge EIM Market Participants an EIM 

Administrative Charge consisting of the real-portions of the Market Services 

Charge and the System Operations Charge. 

(2) Market Services Charge.  The Market Services Charge shall be the product of 

the Market Services Charge for each Scheduling Coordinator as calculated 

according to the formula in Appendix F, Schedule 1, Part A, the real-time market 

percentage as calculated in the cost of service study according to Appendix F, 

Schedule 1, Part A, and the sum of Gross FMM Instructed Imbalance Energy 

(excluding FMM Manual Dispatch Energy) and Gross RTD Instructed Imbalance 

Energy (excluding RTD Manual Dispatch Energy Standard Ramping Deviation, 

Ramping Energy Deviation, Residual Imbalance Energy, and Operational 

Adjustments). 

(3) System Operations Charge.  The System Operations Charge shall be the 

product of the System Operations Charge for each Scheduling Coordinator, as 

calculated according to the formula in Appendix F, Schedule 1, Part A, the real-

time market percentage as calculated in the cost of service study conducted 

according to Appendix F, Schedule 1, Part A, and the absolute difference 

between metered energy and the EIM Base Schedules. 

(4) Minimum EIM Administrative Charge.  The CAISO will calculate the minimum 

EIM Administrative Charge as the product of the sum of the real-time activities 

associated with market services charge and the real-time activities chart 

associated with system operations, as well as – 

(A) five percent of the total gross absolute value of Supply of all EIM Market 

Participants; plus 

(B) five percent of the total gross absolute value of Demand of all EIM 

Market Participants. 



 
 
 

 

(5) Withdrawing EIM Entity.  If the EIM Entity notifies the CAISO of its intent to 

terminate participation in the Energy Imbalance Market and requests suspension 

of the Energy Imbalance Market in its Balancing Authority Area under Section 

29.4(b)(4), the CAISO will charge the EIM Entity the minimum EIM Administrative 

Charge calculated under Section 29.11(i)(4) during the notice period. 

(6) Application of Revenues.  The CAISO will apply revenues received from the 

EIM Administrative Charge against the costs to be recovered through the Grid 

Management Charge as described in Appendix F, Schedule 1, Part A. 

(7) EDAM Administrative Charge.  An EIM Market Participant that is also an EDAM 

Market Participant will pay the EDAM Administrative Charge and will not pay the 

EIM Administrative Charge.   

* * * * *  

 

(r) EIM Transfer System Resource Settlement. 

(1) EIM Transfer System Resource Registration.  The CAISO will provide each 

EIM Entity with financially binding Settlement of Energy transfer schedule 

changes from its respective base schedules between EIM Entity Balancing 

Authority Areas, unless the EIM Entity Balancing Authority Areas are also EDAM 

Entity Balancing Authority Areas in which case transfer schedule changes will be 

referenced from the Day-Ahead Schedule for the EDAM Transfer, and will – 

(A) establish for each EIM Entity that shares an EIM Internal Intertie a 

to/from EIM Transfer System Resource pricing location in their 

respective EIM Entity Balancing Authority Area; 

(B) associate with each  to/from EIM Transfer System Resource pricing 

location, a unique base EIM Transfer System Resource that accounts for 

Energy transfer schedule changes between EIM Entity Balancing 

Authority Areas; 

(C) require each EIM Entity Scheduling Coordinator to submit EIM Base 



 
 
 

 

Schedules and E-Tags that identifies Energy transfer schedule changes 

at the registered base EIM Transfer System Resource; and 

(D) reject EIM Base Schedule changes at the to/from EIM Transfer System 

Resource pricing location not associated with the registered base EIM 

Transfer System Resource. 

(2) Settlement for EIM Transfer System Resource Changes.  The CAISO will 

settle EIM Transfer System Resource changes established pursuant to Section 

29.11(r)(1) as – 

(A) FMM Instructed Imbalance Energy or RTD Instructed Energy based on 

the Settlement Interval in which the E-Tag is received, without regard for 

other Energy types identified in Sections 11.5.1.1 or 11.5.2.2, or as an 

Operational Adjustment if the E-Tag is received after the end of the 

Operating Hour for purposes of Energy accounting in accordance with 

the applicable WECC business practices; 

(B) based on the difference between the E-Tag and the EIM Transfer 

System Resource base schedule; 

(C) at the relevant FMM or RTD Locational Marginal Price at each unique 

EIM Transfer System Resource pricing location associated with the base 

EIM Transfer System Resource; and 

(D) including any contribution that the base EIM Transfer System Resource 

might have on the RTM Bid Cost Recovery pursuant to Section 29.11(f). 

 

* * * * *  

 

29.17 EIM Transmission System  

* * * * *  

 

 (f) EIM Transfer Availability.  



 
 
 

 

 

* * * * *  

 

 (6) EIM Transfer Limit Constraints.  The CAISO’s Security Constrained Economic 

Dispatch in the Real-Time Unit Commitment and Real-Time Dispatch shall 

enforce the EIM Transfer limit and the associated physical limit at each EIM 

Internal Intertie.  

(7) EIM Transfer Limits at EDAM Interties.  The CAISO will not re-optimize EDAM 

Transfer limits established in accordance with Section 33.16, Section 33.17, and 

Section 33.18 in the Real-Time Market, and will establish separate EIM Transfer 

limits to represent other transmission capacity from the Day-Ahead Market at 

each EDAM Internal Intertie.   

 

* * * * *  

 

29.29 EIM Relationship to EDAM  

The provisions of this Section 29 apply to EIM Market Participants and EDAM Market Participants, in 

addition to Section 33, which includes requirements applicable to EDAM Market Participants that are not 

applicable to EIM Market Participants. 

 

* * * * *  

 

29.31 Day-Ahead. 

EIM Entity Scheduling Coordinators, EIM Sub-Entity Scheduling Coordinators and EIM Participating 

Resource Scheduling Coordinators may not submit Bids in the CAISO’s Day-Ahead Market on behalf of 

EIM Market Participants that they represent in their capacity as an EIM Entity Scheduling Coordinator, 

EIM Sub-Entity Scheduling Coordinator, or EIM Participating Resource Scheduling Coordinator, unless 

participation in the Day-Ahead Market is enabled within an EIM Entity Balancing Authority Area in 



 
 
 

 

accordance with Section 33, in which case participation in the Day-Ahead Market by EDAM Market 

Participants is governed by Section 33 and execution of the associated agreement in Appendix B is 

required to support participation in the Day-Ahead Market.  

29.32 Greenhouse Gas Regulation and GHG Bid Adders. 

(a)  GHG Bid Adders. 

(1)  In General. EDAM Resource Scheduling Coordinators, EIM Participating 

Resource Scheduling Coordinators, and Scheduling Coordinators for resources 

within the CAISO Balancing Authority Area will have an opportunity to recover 

costs of compliance with GHG regulations adopted by a state jurisdiction that has 

priced GHG emissions as part of a state GHG reporting and reduction program.   

(2)  Bid Adders. The Fifteen-Minute Market and Real-Time Dispatch will use GHG 

Bid Adders submitted by EDAM Resource Scheduling Coordinators and EIM 

Participating Resource Scheduling Coordinators for resources located outside of 

a specific GHG Regulation Area to optimize the attribution of GHG Transfers into 

that GHG Regulation Area.   

The Fifteen-Minute Market and Real-Time Dispatch will use GHG Bid Adders 

submitted by EDAM Resource Scheduling Coordinators and EIM Participating 

Resource Scheduling Coordinators for resources located within the GHG 

Regulation Area of the State of Washington to optimize the attribution of GHG 

Transfers into GHG Regulation Areas outside of the State of Washington.   

 

The Fifteen-Minute Market and Real-Time Dispatch will use GHG Bid Adders 

submitted by EDAM Resource Scheduling Coordinators, EIM Participating 

Resource Scheduling Coordinators, and Scheduling Coordinators for resources 

located within the GHG Regulation Area of the State of California to optimize the 

attribution of GHG Transfers into GHG Regulation Areas outside of the State of 

California.  



 
 
 

 

For purposes of this Section 29.32, GHG Regulation Areas will reflect the Pricing 

Nodes of the CAISO Balancing Authority Area, an EDAM Entity Balancing 

Authority Area or an EIM Entity Balancing Authority Area within the GHG 

boundary as defined by a state jurisdiction that has priced GHG emissions as 

part of a state GHG reporting and reduction program.  GHG Regulation Areas 

modeled in the Fifteen-Minute Market and Real-Time Dispatch may include 

Pricing Nodes in addition to Pricing Nodes for GHG Regulation Areas modeled in 

the Day Ahead Market, because the EIM Area may include EIM Entity Balancing 

Authority Areas located within the GHG boundary area as defined by a state 

jurisdiction that has priced GHG emissions as part of a state GHG reporting and 

reduction program that are not participating in the Day-Ahead Market. 

Scheduling Coordinators, EDAM Resource Scheduling Coordinators and EIM 

Participating Resource Scheduling Coordinators for resources located inside a 

specific GHG Regulation Area will not submit GHG Bid Adders to serve Demand 

within that GHG Regulation Area.   

Scheduling Coordinators for resources with Pseudo-Tie arrangements or 

Dynamic Schedules into the CAISO Balancing Authority Area that register in the 

Master File that their resources’ capacity is associated with serving Demand in 

the GHG Regulation Area within the State of California will not submit GHG Bid 

Adders.    

 

EDAM Resource Scheduling Coordinators for resources with Pseudo-Tie 

arrangements or Dynamic Schedules into an EDAM Entity Balancing Authority 

Area with Demand in the State of California that register in the Master File that 

their resources’ capacity is associated with serving Demand in the GHG 

Regulation Area within the State of California will not submit GHG Bid Adders.    

EDAM Resource Scheduling Coordinators for resources with Pseudo-Tie 

arrangements or Dynamic Schedules into an EDAM Balancing Authority Area 



 
 
 

 

with Demand in the State of Washington that register in the Master File that their 

resources’ capacity is associated with serving Demand in the GHG Regulation 

Area within the State of Washington will not submit GHG Bid Adders.    

EIM Participating Resource Scheduling Coordinators for resources with Pseudo-

Tie arrangements or Dynamic Schedules into an EIM Balancing Authority Area 

with Demand in the State of California that register in the Master File that their 

resources’ capacity is associated with serving Demand in the GHG Regulation 

Area within the State of California will not submit GHG Bid Adders.    

EIM Participating Resource Scheduling Coordinators for resources with Pseudo-

Tie arrangements or Dynamic Schedules into an EIM Balancing Authority Area 

with Demand in the State of Washington that register in the Master File that their 

resources’ capacity is associated with serving Demand in the GHG Regulation 

Area within the State of Washington will not submit GHG Bid Adders.    

(A)  Bid Submission.  

EDAM Resource Scheduling Coordinators for resources located outside 

of a GHG Regulation Area may submit a separate GHG Bid Adder as an 

hourly Bid component specific to each GHG Regulation Area.   

EIM Participating Resource Scheduling Coordinators for resources 

located outside of a GHG Regulation Area may submit a separate GHG 

Bid Adder as an hourly Bid component specific to each GHG Regulation 

Area.   

Scheduling Coordinators for resources located within the GHG 

Regulation Area of the State of California may submit a GHG Bid Adder 

as an hourly Bid component for the GHG Regulation Area outside of the 

State of California. 

Scheduling Coordinators for resources located within the GHG 

Regulation Area of the State of Washington may submit a GHG Bid 



 
 
 

 

Adder as an hourly Bid component for the GHG Regulation Area outside 

of the State of Washington.    

GHG Bid Adders will consist of a price and MW quantity.  The price 

included in the EIM Bid Adder will not be less than $0/MWh and not 

greater than 110% of the resource’s GHG maximum compliance cost as 

determined in accordance with Section 29.32(a)(3). 

(B)  Default Treatment. If a resource located outside of a specific GHG 

Regulation Area does not have a GHG Bid Adder, the Fifteen-Minute Market and 

Real-Time Dispatch will not select the resource for attribution into that GHG 

Regulation Area. 

(3) Determination of EIM Maximum GHG Bid Adder.  

The CAISO will calculate maximum daily GHG Bid Adders for each EDAM 

Resource, each EIM Resource, and each resource located within the CAISO 

Balancing Authority Area in relation to GHG Regulation Areas, as applicable, 

based on the resource’s highest average heat rate on its heat rate curve, the 

applicable Greenhouse Gas Allowance Price, and the resource’s applicable 

emission rate.  The CAISO will perform this calculation in accordance with the 

provisions of the applicable Business Practice Manual.  The CAISO will also 

provide for an option to negotiate a maximum daily GHG Bid Adder for each 

GHG Regulation Area in accordance with the provisions of the applicable 

Business Practice Manual. 

 

(4)  GHG Bid Adder Price. The price included in the GHG Bid Adder will not be less 

than $0/MWh.  The sum of the GHG Bid Adder price and the Energy Bid price 

may not exceed the Soft Energy Bid Cap unless the sum of a resource’s relevant 

maximum daily GHG Bid Adder and Default Energy Bid as adjusted pursuant to 

Section 30.11 exceeds the Soft Energy Bid Cap.  In this case, the sum of a 

resource’s GHG Bid Adder and Energy Bid price may not exceed the sum of the 



 
 
 

 

relevant maximum daily GHG Bid Adder and the resource’s Default Energy Bid 

or the Hard Energy Bid Cap, whichever is lower. 

 (b)  Consideration of GHG Bid Adders in Market Clearing. 

(1)  Dispatch of Resources with Nonzero GHG Bid Adders.  

The CAISO’s Security Constrained Economic Dispatch in the Fifteen-Minute 

Market and Real-Time Dispatch will take into account GHG Bid Adders in 

selecting Energy produced by EDAM Resources located outside of a specific 

GHG Regulation Area up to the associated MW quantity included in the GHG Bid 

Adder to serve Demand within that GHG Regulation Area.   

The CAISO’s Security Constrained Economic Dispatch in the Fifteen-Minute 

Market and Real-Time Dispatch will take into account GHG Bid Adders in 

selecting Energy produced by resources located within the GHG Regulation Area 

of the State of California up to the associated MW quantity included in the GHG 

Bid Adder to serve Demand in the GHG Regulation Area outside the State of 

California.  

The CAISO’s Security Constrained Economic Dispatch in the Fifteen-Minute 

Market and Real-Time Dispatch will take into account GHG Bid Adders in 

selecting Energy produced by resources located within the GHG Regulation Area 

of the State of Washington up to the associated MW quantity included in the 

GHG Bid Adder to serve Demand in the GHG Regulation Area outside the State 

of Washington.   

 

The CAISO’s Security Constrained Economic Dispatch in the Fifteen-Minute 

Market and Real-Time Dispatch will not consider GHG Bid Adders when 

selecting EDAM Resource Facilities, EIM Resources, or resources located within 

the CAISO Balancing Authority Area to serve Demand outside of GHG 

Regulation Areas. 



 
 
 

 

(2)  Maximum GHG MW Attribution Quantity. The Fifteen-Minute Market 

and Real-Time Dispatch will limit the total GHG attribution to an EDAM Resource 

Facility located outside GHG Regulation Areas to serve Demand in GHG 

Regulation Areas to a value equal to the lower of (i) the MW value in the EDAM 

Resource’s GHG Bid Adder, (ii) the EDAM Resource’s upper Economic Bid 

minus the EDAM Resource Facility’s Day-Ahead Energy Schedule plus the 

EDAM Resource Facility’s total Day-Ahead Market GHG attribution, considering 

any applicable derates and Ancillary Services capacity reservations, for the 

relevant Operating Hour, or (iii) the EDAM Resource Facility’s Real-Time Market 

Energy Schedule. 

The Fifteen-Minute Market and Real-Time Dispatch will limit the maximum GHG 

Bid Adder MW quantity of an EIM Participating Resource located outside GHG 

Regulation Areas to a value equal to the lower of (i) the MW value in the EIM 

Participating Resource’s GHG Bid Adder; (ii) the EIM Participating Resource’s 

dispatchable Bid range between the EIM Participating Resource’s EIM Base 

Schedule and the EIM Participating Resource’s effective upper Economic Bid, 

considering any applicable derates and Ancillary Services capacity reservations, 

for the relevant Operating Hour, or (iii) the EIM Participating Resource’s Real-

Time Market Energy Schedule.  

The Fifteen-Minute Market and Real-Time Dispatch will limit the maximum GHG 

Bid Adder MW quantity of a resource located within the CAISO Balancing 

Authority Area to serve Demand in a GHG Regulation Area outside of the State 

of California to a value equal to the lower of (i) the MW value in the resource’s 

GHG Bid Adder; (ii) the resource’s upper Economic Bid minus the resources’s 

Day-Ahead Energy Schedule plus the EDAM Resource’s total Day-Ahead Market 

GHG attribution, considering any applicable derates and Ancillary Services 

capacity reservations, for the relevant Operating Hour, or (iii) the resource’s 

Real-Time Market Energy Schedule. 



 
 
 

 

(3)  Dispatch of EIM Participating Resources Bid Adders of Zero. The CAISO’s 

Security Constrained Economic Dispatch in the Fifteen-Minute Market and Real-

Time Dispatch will not dispatch resources located outside a GHG Regulation 

Area for delivery into that GHG Regulation Area if the MW quantity included in 

the GHG Bid Adder is zero. 

(c)  GHG Marginal Cost.  

The CAISO’s Security Constrained Economic Dispatch in the Fifteen-Minute Market and 

Real-Time Dispatch will take into account Energy Bids and GHG Bids, optimally select 

resources located outside of a GHG Regulation Area to support GHG Transfers into a 

GHG Regulation Area until the total MW of GHG Transfers into the respective GHG 

Regulation Area is fully allocated.  The Shadow Price of this allocation constraint is the 

Marginal GHG Cost for the respective GHG Regulation Area.  

(d)  Compensation.  

EIM Resource Scheduling Coordinators and EDAM Resource Scheduling Coordinators 

will receive GHG settlements pursuant to Section 11.   When the Real-Time Market 

attributes a resource located outside of a GHG Regulation Area to support a GHG 

Transfer to serve Demand in a GHG Regulation Area, the applicable Scheduling 

Coordinator for the resource will receive a payment equaling the product of the GHG 

Transfer to the GHG Regulation Area attributed to the resource in the Real-Time Market 

at the applicable Real-Time Market Marginal GHG Cost for that GHG Regulation Area. 

29.32.1  GHG Net Export Constraint 

The CAISO’s Security Constrained Economic Dispatch in the Fifteen-Minute Market and 

Real-Time Dispatch will apply a net export constraint for EDAM Entity and EIM Entity 

Balancing Authority Areas that do not overlap with a GHG Regulation Area.  This 

constraint will limit the aggregate attribution of EDAM Resource Facilities within a specific 

EDAM Entity Balancing Authority Area or EIM Participating Resources within an EIM 

Entity Balancing Authority Area such that the aggregate attribution does not exceed the 

net exports from that Balancing Authority Area.  This constraint will also limit the 



 
 
 

 

aggregate attribution of resources within a specific GHG Regulation Area to serve 

Demand in another GHG Regulation Area such that the attribution may not exceed the 

net exports from these resources’ native Balancing Authority Areas.  This constraint will 

not restrict the Real-Time Market from attributing capacity located outside of a specific 

GHG Regulation Area obligated to serve Demand within that GHG Regulation Area that 

is registered with the CAISO in accordance with the applicable Business Practice 

Manual.  The CAISO will not enforce this constraint for any Balancing Authority Area in 

the EIM Area and during any Real-Time Market interval in which the CAISO Balancing 

Authority Area, an EDAM Entity Balancing Authority Area, or an EIM Entity Balancing 

Authority Area with Demand in a GHG Regulation Area is deficient in the upward 

direction for purposes of the capacity or flexibility tests described Section 29.34. 

29.32.2  Data Availability  

(a)  Notification.  The CAISO will notify an EDAM Resource Scheduling Coordinator of the 

portion of the FMM Energy Schedule and the portion of the RTD Energy Dispatch that 

support a GHG Transfer to serve Demand in a GHG Regulation Area as part of the Real-

Time Market results publication.   

The CAISO will notify an EIM Participating Resource Scheduling Coordinator of the 

portion of the FMM Energy Schedule and the portion of the RTD Energy Dispatch that 

support a GHG Transfer to serve Demand in a GHG Regulation Area as part of the Real-

Time Market results publication. 

The CAISO will notify the Scheduling Coordinator for a resource located in the CAISO 

Balancing Authority Area of the portion of the resource’s FMM Energy Schedule and the 

portion of the RTD Energy Dispatch that support a GHG Transfer to serve Demand in a 

GHG Regulation Area as part of the Real-Time Market results publication.  

(b)  Disclosure.  The CAISO may disclose information related to GHG Transfers to a 

Government Authority, so long as such information does not disclose confidential 

information of any individual Market Participant. 

29.33 [Not Used] 



 
 
 

 

29.34 EIM Operations 

(a) In General.  Section 34, as supplemented by provisions in Section 29.34, will govern the 

operation of the Real-Time Market within the EIM Area.  Operation of the Real-Time 

Market within the EDAM Area is further supplemented by Section 33, which produces 

outcomes that satisfy or modify certain requirements otherwise applicable to EIM Market 

Participants, including a Day-Ahead Schedule instead of a submitted EIM Base Schedule 

and an initial EIM Base Load Schedule, pools of Balancing Authority Areas for purposes 

of the EIM Resource Sufficiency Evaluation, and Energy transfers between Balancing 

Authority Areas with equal scheduling priority to Demand.     

(b) Applicability.  EIM Entity Scheduling Coordinators, EIM Sub-Entity Scheduling 

Coordinators, and EIM Participating Resource Scheduling Coordinators will submit EIM 

Base Schedules and other necessary information to the CAISO for use in the Real-Time 

Market pursuant to Section 29.34 and not pursuant to Section 34. 

(c) Submission Deadlines.  If an EIM Entity Scheduling Coordinator, EIM Sub-Entity 

Scheduling Coordinator, or EIM Participating Resource Scheduling Coordinator fails to 

submit an EIM Base Schedule according to the timelines established in this Section 

29.34, the CAISO will not accept the EIM Base Schedule or use it in the Real-Time 

Market.  

(d) Demand Forecast. 

(1) In General.  In accordance with procedures set forth in the Business Practice 

Manual for the Energy Imbalance Market, the CAISO shall develop short-term 

and mid-term Demand Forecasts by Demand Forecast zone within each EIM 

Entity Balancing Authority Area, separately from the CAISO Balancing Authority 

Area, and, as needed for the EDAM Upward Pool or EDAM Downward Pool.   

(2) Short Term Forecast.  The CAISO’s short-term Demand Forecast for an EIM 

Entity Balancing Authority Area shall produce a value every five minutes for the 

duration of the CAISO’s Dispatch horizon, which has five-minute granularity and 

extends several Dispatch Intervals.   



 
 
 

 

 

* * * * *  

 

 (l) EIM Resource Sufficiency Evaluation – Capacity Test. 

(1) Requirement.   

The Supply, as applicable and as detailed in Business Practice Manuals, 

included in—  

(A) the EIM Resource Plan must meet the Demand Forecast for each EIM 

Entity Balancing Authority Area, and  

(B) the RUC Schedules, the HASP Advisory Schedules and HASP Intertie 

Block Schedules or the FMM Schedules must meet the Demand 

Forecast for the CAISO Balancing Authority Area. 

 

* * * * *  

  

(m) EIM Resource Sufficiency Evaluation – Flexibility Test.   

(1) Review.   

(A) Individual EIM Entity Balancing Authority Areas.  The CAISO will 

review the EIM Resource Plan for an EIM Entity Balancing Authority 

Area pursuant to the process set forth in the Business Practice Manual 

for the Energy Imbalance Market and verify that it has sufficient Bids for 

Ramping capability, accounting for Sections 29.34(l)(2)(A)(iii), 

29.34(l)(2)(A)(iv), 29.34(l)(2)(B)(iv) and 29.34(l)(2)(D), to meet the EIM 

Entity Balancing Authority Area upward and downward Ramping 

requirements within a one percent or one MW tolerance, as adjusted 

pursuant to Sections 29.34(m)(2), (3), and (7). 

(B) CAISO Balancing Authority Area.  The CAISO will review the  RUC 

Schedules, the HASP Advisory Schedules and HASP Intertie Block 



 
 
 

 

Schedules or the FMM Schedules in the CAISO Balancing Authority 

Area pursuant to the process set forth in the Business Practice Manual 

for the Energy Imbalance Market and verify that it has sufficient Bids for 

Ramping capability, accounting for Sections 29.34(l)(2)(A)(iii), 

29.34(l)(2)(A)(iv) and 29.34(l)(2)(B)(iv), to meet the CAISO Balancing 

Authority Area upward and downward Ramping requirements within a 

one percent or one MW tolerance, as adjusted pursuant to Sections 

29.34(m)(2), (3), and (7), provided that the benefit of the exclusion of the 

export schedules which  may be curtailed in accordance with Section 

34.12.4(a) or 34.12.4(b) will be reflected in the upward capacity test 

results for the CAISO Balancing Authority Area. 

(C) EIM Resource Sufficiency Evaluation for the Balancing Authority 

Areas in the EDAM Area.  Consistent with Section 33.31.1.4, the 

CAISO will evaluate resource sufficiency of the Balancing Authority 

Areas in the EDAM Area solely pursuant to this Section 29.34(m).  The 

CAISO will consider all Day-Ahead Market awards for Energy, Imbalance 

Reserves, and Reliability Capacity as supply prior to testing an individual 

Balancing Authority Area in the EDAM Area for EIM resource sufficiency.  

The CAISO will evaluate the EDAM Upward Pool to verify that it has 

sufficient Bids and Ramping capability to meet the Upward Uncertainty 

Requirement for the EDAM Upward Pool within a one percent or one 

MW tolerance, as adjusted pursuant to Sections 29.34(m)(2)-(5).  The 

CAISO will evaluate the EDAM Downward Pool to verify that it has 

sufficient Bids and Ramping capability to meet the Downward 

Uncertainty Requirement for the EDAM Downward Pool within a one 

percent or one MW tolerance, as adjusted pursuant to Sections 

29.34(m)(2)-(5).  A Balancing Authority in the EDAM Area not included in 

the EDAM Upward Pool or EDAM Downward Pool will be evaluated in 



 
 
 

 

the same manner as an individual EIM Balancing Authority Area.   

(D)    Power Balance Constraint and Load Conformance Considerations.  

The CAISO, pursuant to the process set forth in the Business Practice 

Manual for the Energy Imbalance Market, will consider the quantity of 

any power balance constraint relaxation in the Real-Time Market 

solution, while excluding from consideration any constraint relaxation due 

to Load conformance in the Real-Time Market solution, in the 

determination of whether sufficient Bids for Ramping capability are 

available to meet the upward and downward Ramping requirements in 

accordance with this Section 29.34(m)(1). 

(2) Determination of Diversity Benefits.  The CAISO will calculate separately the 

upward and downward EIM Diversity Benefits as the difference between the sum 

of the upward and downward Uncertainty Requirements for all Balancing 

Authority Areas in the EIM Area, and the Uncertainty Requirement for the EIM 

Area.  The Diversity Benefits for a Balancing Authority Area in the EDAM Area is 

its proportional amount of the difference between the sum of each Balancing 

Authority Area’s individual Imbalance Reserve requirement and the EDAM Area 

Imbalance Reserve requirements, with the CAISO calculating the Imbalance 

Reserve requirements for each Balancing Authority Area independently and for 

the EDAM Area as a whole. 

(3) Effects of Diversity Benefits for EIM Entities that Are Not Balancing 

Authorities in the EDAM Area.  For each Balancing Authority Area in the EIM 

Area that is not a Balancing Authority Area in the EDAM Area, the CAISO will 

reduce the upward and downward Uncertainty Requirements by the Balancing 

Authority Area’s pro rata share of the upward and downward EIM Diversity 

Benefit in the EIM Area as may be limited by –  

(A) the available net import EIM Transfer capability into that Balancing 

Authority Area in the case of an upward Uncertainty Requirement; and 



 
 
 

 

(B) the available net export EIM Transfer capability from that Balancing 

Authority Area in the case of a downward Uncertainty Requirement. 

(4) Effect of Diversity Benefit for Balancing Authority Areas that Are Within the 

Pool of EDAM Balancing Authority Areas.  For each Balancing Authority Area 

that is included in the pool of Balancing Authority Areas in the EDAM Area as 

provided in Section 33.31.1.4, the EIM RSE will hold a portion of the Diversity 

Benefit from allocation and reflect this quantity as additional global procurement 

of Imbalance Reserves for the EDAM Area as provided in the Business Practice 

Manuals for purposes of the EIM RSE.  If the pool of Balancing Authority Areas in 

the EDAM Area is subdivided for purposes of accepting the assistance Energy 

transfer product as provided in Section 29.34(n)(3)(C), each sub-pool will carry 

with it and leverage the Diversity Benefit of the entities within the sub-pool. 

(5) Effect of Diversity Benefit for Balancing Authority Areas in the EDAM Area 

that Are not Within the Pool of EDAM Balancing Authority Areas.  The EIM 

RSE will consider the effects of dynamic transfers from the members of the 

EDAM Upward Pool and EDAM Downward Pool to the Balancing Authority Area 

not included in the pool as provided in Section 33.31.1.4, pursuant to the 

procedures the Business Practice Manuals. 

(6) Determination of Flexible Ramping Sufficiency Credit.  The CAISO will 

calculate for each Balancing Authority Area in the EIM Area, the upward flexible 

Ramping sufficiency credit as the outgoing EIM Transfer from that area and the 

downward flexible Ramping sufficiency credit as the incoming EIM transfer into 

that area.  

(7) Effect of Flexible Ramping Sufficiency Credit.  The CAISO will reduce the 

upward Uncertainty Requirement of a Balancing Authority Area in the EIM Area 

by its upward flexible Ramping sufficiency credit, and will reduce the downward 

Uncertainty Requirement of a Balancing Authority Area in the EIM Area by its 

downward flexible Ramping sufficiency credit. 



 
 
 

 

 (n) Effect of EIM Resource Capacity or Flexibility Insufficiency.   

 

* * * * *  

 

(3) Assistance Energy Transfers.  

(A) In General.  A Balancing Authority Area in the EIM Area may obtain 

assistance Energy transfers into its Balancing Authority Area prior to 

December 31, 2025 if its Scheduling Coordinator has submitted to the 

Master File a designation to accept automatically incremental EIM 

Transfer imports and pay the associated EIM Assistance Energy 

Transfer Surcharge following the failure of the upward capacity test in 

Section 29.34(l) or the upward flexibility test in Section 29.34(m) in 

accordance with the timelines and procedures included in the Business 

Practice Manual for the Energy Imbalance Market.  Consistent with the 

requirements in the Business Practice Manual, the CAISO will issue a 

market notice prior to the CAISO Balancing Authority Area accepting 

assistance Energy transfers as provided in this section, with such 

election to remain in effect unless the CAISO issues a market notice at 

least 5 Business Days prior to withdrawing or resuming its participation.       

(B) Assistance Energy Transfer Product.  If a participating Balancing 

Authority Area in the EIM Area has opted-in to receive assistance Energy 

transfers consistent with the process requirements set forth in the 

Business Practice Manuals and the participating Balancing Authority 

Area fails the upward capacity test in Section 29.34(l) or the upward 

flexibility test in Section 29.34(m) then— 

(i) the Balancing Authority Area will not be subject to the capacity 

test or flexibility test failure consequences in Section 29.34(n); 

(ii) the Balancing Authority Area will pay the EIM Assistance Energy 



 
 
 

 

Transfer Surcharge according to Section 29.11(t). 

(C) Access to the Assistance Energy Transfer Product for pooled 

Balancing Authority Areas within the EDAM Area.  A Balancing 

Authority Area in the EDAM Area that is pooled together with other 

Balancing Authority Areas within the EDAM Area as part of the EDAM 

Upward Pool or EDAM Downward Pool pursuant to Section 33.31.1.4 

may elect to receive assistance Energy transfers.  If the Balancing 

Authority Areas in the EDAM Area that are pooled together for purposes 

of the EIM RSE do not uniformly elect to receive assistance Energy 

transfers, then the EDAM Upward Pool will be subdivided into two sub-

pools:  those Balancing Authority Areas in the EDAM Area that elect to 

receive assistance Energy transfers and those Balancing Authority Areas 

in the EDAM Area that do not elect to receive assistance Energy 

transfers.  If the EDAM Upward Pool, or its sub-pool as applicable, elects 

to receive assistance Energy transfers and fails the upward flexibility test 

in Section 29.34(m) then:   

  (i) The EDAM Upward Pool, or its sub-pool as applicable, 

will not be subject to the failure consequences of Section 29.34(n)(1)(B) 

or Section 29.34(n)(2)(B); and 

  (ii) the EDAM Upward Pool, or sub-pool as applicable, will 

receive an assistance Energy transfer and will be assessed the EIM 

Assistance Energy Transfer Surcharge according to Section 29.11(t), 

with any revenue or Surcharges distributed to the EDAM Upward Pool to 

be allocated pro-rata to the members of the EDAM Upward Pool, or sub-

pool as applicable, that received the assistance Energy transfers. 

(D) Sunset Period.  This Section 29.34(n), together with Section 29.11(t), 

will terminate on December 31, 2025. 

 



 
 
 

 

* * * * * 

 

 (r) Use of EIM Available Balancing Capacity. 

(1) In General.  The CAISO will use EIM Available Balancing Capacity identified in 

the EIM Resource Plan to address power balance constraint infeasibilities in the 

EIM Balancing Authority Area for which the EIM Available Balancing Capacity is 

designated by the responsible EIM Entity Scheduling Coordinator, while 

simultaneously participating in Congestion Management.   

(2) EIM Resource Sufficiency Evaluations.  The CAISO will not apply the EIM 

Available Balancing Capacity towards its evaluation of the resource sufficiency 

tests specified in Section 29.34(k), (l), and (m). 

 

* * * * * *  



Section 30 

30.1 Bids, Including Self-Schedules 

Scheduling Coordinators shall submit Bids to participate in the CAISO Markets, as well as any Self-

Schedules, ETC Self-Schedules, TOR Self-Schedules, or Self-Provided Ancillary Services.  Bidding rules 

for each type of resource are contained in this Section 30 and additional specifications regarding bidding 

practices are contained in the Business Practice Manuals posted on the CAISO Website.  Bids will 

consist of various components described in this Section 30 through which the Scheduling Coordinator 

provides information regarding the parameters and conditions pursuant to which the Bid may be 

optimized by the CAISO Markets. 

30.1.1 Day-Ahead Market 

Bids submitted in the DAM apply to the twenty-four (24) hours of the next Trading Day (23 or 25 hours on 

the Daylight Savings transition days) and are used in both the IFM and RUC.  Bids for the Regulation Up, 

Regulation Down, Spinning Reserve, and Non-Spinning Reserve service in the Day-Ahead Market must 

be received by Market Close for the Day-Ahead Market.  The Bids shall include information for each of 

the twenty-four (24) Settlement Periods of the Trading Day.  Failure to provide the information within the 

stated time frame shall result in the Bids being declared invalid by the CAISO.  Scheduling Coordinators 

may submit Bids for the DAM as early as seven (7) days ahead of the targeted Trading Day. 

30.1.2 Real-Time Market 

Economic Bids and Self-Schedules submitted in the RTM apply to a single Trading Hour and are used for 

all market processes of the RTM.  The CAISO will require Scheduling Coordinators to honor their Day-

Ahead Ancillary Services Awards when submitting Ancillary Services Bids in the RTM.  Bids for 

Regulation Up, Regulation Down, Spinning Reserve, and Non-Spinning Reserve service for each 

Settlement Period must be received at least seventy-five minutes prior to the commencement of that 

Settlement Period.  The Bids shall include information for only the relevant Settlement Period.  Failure to 

provide the information within the stated timeframe shall result in the Bids being declared invalid and 

rejected by the CAISO. 

 

30.2 Bid Types 



 
 

There are four types of Bids: Energy Bids (which include Virtual Bids), Ancillary Services Bids, Imbalance 

Reserves Bids, and RUC Availability Bids.  Energy Bids that are not Virtual Bids, and Ancillary Services 

Bids can be submitted as either an Economic Bid or a Self-Schedule.  All other bid types must be 

submitted as Economic Bids.  Economic Bids specify prices for MW amounts of capacity or MWh 

amounts of Energy.  Self-Schedules do not have any prices associated for MW or MWh.  Energy Bids, 

including both Economic Bids and Self-Schedules (where Self-Schedules are otherwise permitted), may 

be either Supply Bids, Demand Bids, Virtual Supply Bids, or Virtual Demand Bids.  Ancillary Services 

Bids, RUC Availability Bids, and Imbalance Reserves Bids are Supply Bids only.  Ancillary Services may 

be self-provided by providing a Submission to Self-Provide an Ancillary Service and having that 

submission accepted by the CAISO.  Rules for submitting the four types of Bids vary by the type of 

resource to which the Bid applies as described in Section 30.5 and as further required in each CAISO 

Markets process as specified in Sections 31, 33, and 34. 

 

* * * * * 

 

30.5 Bidding Rules 

30.5.1 General Bidding Rules 

(a) All Bids submitted by Scheduling Coordinators to the DAM for the following Trading Day 

shall be submitted at or prior to 10:00 a.m. on the day preceding the Trading Day, but no 

sooner than seven (7) days prior to the Trading Day.  All Energy and Ancillary Services 

Bids of each Scheduling Coordinator submitted to the RTM for the following Trading Day 

shall be submitted starting from the time of publication of DAM results for the Trading 

Day, and ending seventy-five (75) minutes prior to each applicable Trading Hour in the 

RTM.  Scheduling Coordinators may submit only one set of Bids to the RTM for a given 

Trading Hour, which the CAISO uses for all Real-Time Market processes.  ; 

(b) Bid prices submitted by a Scheduling Coordinator for Energy accepted and cleared in the 

IFM and scheduled in the Day-Ahead Schedule may be increased or decreased in the 

RTM .  Bid prices for Energy submitted but not scheduled in the Day-Ahead Schedule 



 
 

may be increased or decreased in the RTM.  Incremental Bid prices for Energy 

associated with Day-Ahead AS or RUC Awards in Bids submitted to the RTM may be 

revised.   

(c) A Scheduling Coordinator may submit in the Real-Time Market new daily Start-Up Bids, 

Minimum Load Bids, and Transition Bids for resources and MSG Configurations for which 

the Scheduling Coordinator previously submitted such Bids in the Day-Ahead Market, 

except for: (1) Trading Hours in which a resource or MSG Configuration has received a 

Day-Ahead Schedule or has received a Start-Up Instruction in RUC; and (2) Trading 

Hours that span the Minimum Run Time of the resource or MSG Configuration after the 

CAISO has committed the resource or the Scheduling Coordinator has self-committed 

the resource in the RTM.   

(d) Scheduling Coordinators may revise ETC Self-Schedules for Supply in the RTM to the 

extent such a change is consistent with TRTC Instructions provided to the CAISO by the 

Participating TO in accordance with Section 16.   

(e) Scheduling Coordinators may revise TOR Self-Schedules for Supply only in the HASP to 

the extent such a change is consistent with TRTC Instructions provided to the CAISO by 

the Non-Participating TO in accordance with Section 17.  Energy associated with 

awarded Ancillary Services capacity cannot be offered in the Real-Time Market separate 

and apart from the awarded Ancillary Services capacity. 

(f) Scheduling Coordinators may submit Energy Bids, AS Bids and RUC Bids in the DAM 

that are different for each Trading Hour of the Trading Day. 

(g) Bids for Energy or capacity that are submitted to one CAISO Market, but are not 

accepted in that market are no longer a binding commitment and Scheduling 

Coordinators may submit Bids in a subsequent CAISO Market at a different price. 

(h) The CAISO shall be entitled to take all reasonable measures to verify that Scheduling 

Coordinators meet the technical and financial criteria set forth in Section 4.5.1 and the 

accuracy of information submitted to the CAISO pursuant to this Section 30. 

(i) In order to retain the priorities specified in Section 31.4 and 34.12 for scheduled amounts 



 
 

in the Day-Ahead Schedule associated with ETC and TOR Self-Schedules or Self-

Schedules associated with Regulatory Must-Take Generation, a Scheduling Coordinator 

must submit to the Real-Time Market ETC or TOR Self-Schedules, or Self-Schedules 

associated with Regulatory Must-Take Generation, at or below the Day-Ahead Schedule 

quantities associated with the scheduled ETC, TOR, or Regulatory Must-Take 

Generation Self-Schedules.  If the Scheduling Coordinator fails to submit such Real-Time 

Market ETC, TOR, or Regulatory Must-Take Generation Self-Schedules, the defined 

scheduling priorities of the ETC, TOR, or Regulatory Must-Take Generation Day-Ahead 

Schedule quantities may be subject to adjustment in the HASP and the Real-Time Market 

as further provided in Sections 31.4 and 34.12 in order to meet operating conditions. 

(j) For Multi-Stage Generating Resources that receive a Day-Ahead Schedule, RUC Award, 

or Ancillary Services Award, the Scheduling Coordinator must submit an Energy Bid in 

the Real-Time Market for the same Trading Hour(s).  If the Scheduling Coordinator 

submits an Economic Bid for such Trading Hour(s), the Economic Bid must be for either: 

the same MSG Configuration scheduled or awarded in the Integrated Forward Market, or 

the MSG Configuration committed in RUC.  If the Scheduling Coordinator submits a Self-

Schedule in the Real-Time Market for such Trading Hour(s), then the Energy Self-

Schedule may be submitted in any registered MSG Configuration, including the MSG 

Configuration awarded in the Day-Ahead Market, that can support the awarded Ancillary 

Services (as further required by Section 8).   

(k) Scheduling Coordinators for Multi-Stage Generating Resources may submit into the 

Real-Time Market bids from up to six (6) MSG Configurations in addition to the MSG 

Configuration scheduled or awarded in the Integrated Forward Market and Residual Unit 

Commitment, provided that the MSG Transitions between the MSG Configurations bid 

into the Real-Time Market are feasible and the transition from the previous Trading Hour 

are also feasible. 

(l) For the Trading Hours that Multi-Stage Generating Resources do not have a CAISO 

Schedule or award from a prior CAISO Market run, the Scheduling Coordinator can 



 
 

submit up to six (6) MSG Configurations into the RTM. 

(m) A Scheduling Coordinator cannot submit a Bid to the CAISO Markets for a MSG 

Configuration into which the Multi-Stage Generating Resource cannot transition due to 

lack of Bids for the specific Multi-Stage Generating Resource in other MSG 

Configurations that are required for the requisite MSG Transition. 

(n) In order for Multi-Stage Generating Resource to meet any Resource Adequacy must-offer 

obligations, the responsible Scheduling Coordinator must submit either an Economic Bid 

or Self-Schedule for at least one MSG Configuration into the Day-Ahead Market and 

Real-Time Market that is capable of fulfilling that Resource Adequacy obligation, as 

feasible.  The Economic Bid shall cover the entire capacity range between the maximum 

bid-in Energy MW and the higher of Self-Scheduled Energy MW and the Multi-Stage 

Generating Resource plant-level PMin as registered in the Master File. 

(o) For any given Trading Hour, a Scheduling Coordinator may submit Self-Schedules and/or 

Submissions to Self-Provide Ancillary Services in only one MSG Configuration for each 

Generating Unit.  

(p) In any given Trading Hour in which a Scheduling Coordinator has submitted a Self-

Schedule for a Multi-Stage Generating Resource, the Scheduling Coordinator may also 

submit Bids for other MSG Configurations provided that they concurrently submit Bids 

that enable the applicable CAISO Market to transition the Multi-Stage Generating 

Resource to other MSG Configurations. 

(q) If in any given Trading Hour the Multi-Stage Generating Resource was awarded 

Regulation or Operating Reserves in the IFM, any Self-Schedules or Submissions to Self-

Provide Ancillary Services the Scheduling Coordinator submits for that Multi-Stage 

Generating Resource in the RTM must be for the same MSG Configuration for which 

Regulation or Operating Reserve is Awarded in IFM for that Multi-Stage Generating 

Resource in that given Trading Hour.    

(r) If a Multi-Stage Generating Resource has received a binding RUC Start-Up Instruction as 

provided in Section 31, any Self-Schedule or Submission to Self-Provide Ancillary 



 
 

Services in the RTM must be in the same MSG Configuration committed in RUC. 

(s) If in any given Trading Hour the Multi-Stage Generating Resource is scheduled for 

Energy in the IFM, any Self-Schedules the Scheduling Coordinator submits for that Multi-

Stage Generating Resource in the RTM must be for the same MSG Configuration for 

which Energy is scheduled in IFM for that Multi-Stage Generating Resource in that given 

Trading Hour.  

(t) For a Multi-Stage Generating Resource, the Bid(s) submitted for the resource’s 

configuration(s) shall collectively cover the entire capacity range between the maximum 

bid-in Energy MW and the higher of the Self-Scheduled Energy MW and the Multi-Stage 

Generating Resource plant-level PMin as registered in the Master File.  This rule shall 

apply separately to the Day-Ahead Market and the Real-Time Market.  

(u) A Scheduling Coordinator may submit a Self-Schedule Hourly Block for the RTM as an 

import to or an export from the CAISO Balancing Authority Area and may also submit 

Self-Scheduled Hourly Blocks for Ancillary Services imports.  Such a Bid shall be for the 

same MWh quantity for each of the four (4) fifteen (15)-minute intervals that make up the 

applicable Trading Hour.   

(v) A Scheduling Coordinator may submit a Variable Energy Resource Self-Schedule for the 

RTM can be submitted from a Variable Energy Resource.   A Scheduling Coordinator can 

use either the CAISO forecast for Expected Energy in the RTM or can provide its own 

forecast for Expected Energy pursuant to the requirements specified in Section 4.8.2.  

The Scheduling Coordinator must indicate in the Master File whether it is using its own 

forecast or the CAISO forecast for its resource in support of the Variable Energy Self-

Schedule.  The Scheduling Coordinator is not required to include the same MWh quantity 

for each of the four (4) fifteen (15)-minute intervals that make up the applicable Trading 

Hour for the Variable Energy Resource Self-Schedule include.  If an external Variable 

Energy Resource that is not using a forecast of its output provided by the CAISO submits 

a Variable Energy Resource Self-Schedule and the Expected Energy is not delivered in 

the FMM, the Scheduling Coordinator for the Variable Energy Resource will be subject to 



 
 

the Under/Over Delivery Charge as described in Section 11.31.  Scheduling Coordinators 

for Dynamically Scheduled Variable Energy Resources that provide the CAISO with a two 

(2)-hour rolling forecast with five (5)-minute granularity can submit Variable Energy 

Resource Self-Schedules.      

(w) Scheduling Coordinators can submit Economic Hourly Block Bids to be considered in the 

HASP and to be accepted as binding Schedules with the same MWh award for each of 

the four (4) FMM intervals.  Scheduling Coordinator can also submit Economic Hourly 

Block Bids for Ancillary Services. As specified in Section 11, a cleared Economic Hourly 

Block Bid is not eligible for Bid Cost Recovery. 

(x) Scheduling Coordinators can submit Economic Hourly Block Bids with Intra-Hour Option.  

If accepted in the HASP, such a Bid creates a binding schedule with same MWh awards 

for each of the four (4) FMM intervals.  After that, the RTM can optimize such schedules 

for economic reasons once through an FMM during the Trading Hour.    As specified in 

Section 11, a cleared Economic Hourly Block Bid with Intra-Hour Option is not eligible for 

Bid Cost Recovery. 

(y) A Scheduling Coordinator submitting Bids to the RTM is not required to submit a Self-

Schedule Hourly Block, a Variable Energy Resource Self-Schedule, an Economic Hourly 

Block Bid, or an Economic Hourly Block Bid with Intra-Hour Option, and may instead 

choose to participate in the RTM through Economic Bids or Self-Schedules.  

(z) For a Wheeling Through Self Schedule to be eligible as a Priority Wheeling Through for a 

given month, the Scheduling Coordinator must notify the CAISO of the MW quantity of 

the power supply contract MW supporting the export Self-Schedule of the Priority 

Wheeling Through transaction and confirm it meets the eligibility requirements to support 

a Priority Wheeling Through.  The Scheduling Coordinator must provide such information 

to the CAISO by 45 days prior to the applicable month. 

(aa) A Scheduling Coordinator for a CAISO Balancing Authority Area resource will indicate 

through a resource parameter as prescribed in the Business Practice Manual that it has 

sold capacity to an out-of-balancing authority area Load Serving Entity, and no CAISO 



 
 

Load Serving Entity has a right to such capacity.  If the Scheduling Coordinator does not 

indicate this status, the resource cannot be a designated resource for an export Self-

Schedule at Scheduling Points backed by non-Resource Adequacy Capacity.  The 

CAISO will notify a Scheduling Coordinator hourly, to the extent practicable, that its 

resource, which is flagged to support an export, is designated by another entity to support 

export Self-Schedules at Scheduling Points backed by non-Resource Adequacy 

Capacity.  Upon receiving the notice, the Scheduling Coordinator for the designated 

resource shall notify the CAISO if it does not have a contractual commitment to support 

such export Self-Schedule or does not have a reasonable expectation to be available to 

support the export Self Schedule.  The Scheduling Coordinator for the designated 

resource and the Scheduling Coordinator for the export Self-Schedule shall designate a 

resource to support such export only if the resource is expected to have sufficient 

available capacity to support the export quantity throughout the entire hour.  For Variable 

Energy Resources, this requirement can only be satisfied if the resource’s forecasted 

output for each of the applicable four (4) fifteen (15) minute intervals in the applicable 

hour for which a bid has been submitted, based on the most recent forecast for that hour, 

is for Generation that is equal to or greater than the Self Schedule export quantity.  The 

designated capacity must be the deliverable capacity of a resource with Full Capacity 

Deliverability Status, Partial Capacity Deliverability Status, or Interim Deliverability Status 

that is shown on the CAISO’s NQC list. 

(bb) In addition to meeting any obligations applicable to Resource Adequacy Resources, a 

Scheduling Coordinator for a resource supporting Self-Schedules of exports at 

Scheduling Points backed by non-Resource Adequacy Capacity shall submit a RUC 

Availability Bid for RCU for a quantity equal to or greater than the quantity of the export. 

(cc) The Scheduling Coordinator for the resource shall offer Energy Bids into the Real-Time 

Market to support Self-Schedules of exports at Scheduling Points backed by non-

Resource Adequacy Capacity. 

(dd) The positive difference in quantity between the higher of a designated resource’s Day-



 
 

Ahead Schedule or a designated resource’s RUC Schedule and the Day-Ahead 

Schedule of the corresponding Self-Schedule at a Scheduling Point backed by non-

Resource Adequacy Capacity cannot back additional exports at a Scheduling Point 

backed by non-Resource Adequacy Capacity scheduled in the Real-Time Market. 

(ee) A Scheduling Coordinator shall not schedule an import Self-Schedule to support an 

export Self-Schedule of exports at Scheduling Points explicitly sourced by non-Resource 

Adequacy Capacity.  The transaction is properly scheduled as a Wheeling Through 

transaction as described in section 30.5.4.    

30.5.2 Supply Bids 

30.5.2.1 Common Elements for Supply Bids 

In addition to the resource-specific Bid requirements of this Section, all Supply Bids must contain the 

following components: Scheduling Coordinator ID Code; Resource Location or Resource ID, as 

appropriate; MSG Configuration ID, as applicable; PNode or Aggregated Pricing Node as applicable; 

Energy Bid Curve, as applicable; Self-Schedule component; Ancillary Services Bid; RUC Availability Bid 

as applicable; Imbalance Reserves Bid as applicable; the CAISO Market to which the Bid applies; Trading 

Day to which the Bid applies; Priority Type (if any), and a Transaction ID as created by the CAISO.  

Supply Bids offered in the CAISO Markets must be monotonically increasing.  Energy Bids in the RTM 

must also contain a Bid for Ancillary Services to the extent the resource is certified and capable of 

providing Ancillary Service in the RTM up to the registered certified capacity for that Ancillary Service less 

any Day-Ahead Ancillary Services Awards.   

Scheduling Coordinators must submit the applicable Supply Bid components, including Self-Schedules, 

for the submitted MSG Configuration. 

Scheduling Coordinators submitting Bids for Scheduling Points must adhere to the E-Tagging 

requirements outlined in Section 30.5.7. 

 

* * * * * 

 

30.5.2.5 Supply Bids for Metered Subsystems 



 
 

Consistent with the bidding rules specified in this Section 30.5, Scheduling Coordinators that represent 

MSS Operators may submit Bids, including Self-Schedules and Submissions to Self-Provide an Ancillary 

Service, to the DAM.  All Bids to supply Energy by MSS Operators must identify each Generating Unit on 

an individual unit basis.  The CAISO will not accept aggregated Generation Bids without complying with 

the requirements of Section 4.9.12 of the CAISO Tariff.  All Scheduling Coordinators that represent MSS 

Operators must submit Demand Bids at the relevant MSS LAP.  Scheduling Coordinators that represent 

MSS Operators must comply with Section 4.9 of the CAISO Tariff.  For an MSS that elects Load following, 

the MSS Operator shall also self-schedule or bid Supply to match the Demand Forecast.  All Bids for 

MSSs must be identify each Generating Unit on an individual unit basis or a System Unit.  For an MSS 

that elects Load following consistent with Section 4.9.13.2, the Scheduling Coordinator for the MSS 

Operator must include the following additional information with its Bids: the Generating Unit(s) that are 

Load following; the range of the Generating Unit(s) being reserved for Load following; whether the 

quantity of Load following capacity is either up or down; and, if there are multiple Generating Units in the 

MSS, the priority list or distribution factors among the Generating Units.  The CAISO will not dispatch the 

resource within the range declared as Load following capacity, leaving that capacity entirely available for 

the MSS to dispatch.  The CAISO uses this information in the IFM runs and the RUC to simulate MSS 

Load following.  The Scheduling Coordinator for the MSS Operator may change these characteristics 

through the Bid submission process in the RTM.  

If the Load following resource is also an RMR Unit, the MSS Operator must not specify the RMR Contract 

Capacity specified in the RMR Contract as Load following up or down capacity to allow the CAISO to 

access such capacity for RMR Dispatch. 

 

* * * * * 

 

30.5.2.8 RUC Availability Bids 

Scheduling Coordinators may submit RUC Availability Bids to seek a RUC Award. Scheduling 

Coordinators submit separate RUC Availability Bids for RCU and RCD.  For Multi-Stage Generating 

Resources, the RUC Availability Bids shall be submitted at the MSG Configuration.  The RUC Availability 



 
 

Bid is a MW quantity in $/MW per hour.  The value for the $/MW per hour component of the Bid must be 

between 0 and 250. 

Resources offering Energy Bids, other than Virtual Bids, to the IFM must submit a RUC Availability Bid for 

RCU at a quantity no less than the quantity of the Energy Bid.   

30.5.2.9 Imbalance Reserves Bids 

Scheduling Coordinators may submit Imbalance Reserves Bids to seek an Imbalance Reserves Award. 

Scheduling Coordinators submit separate Imbalance Reserves Bids for IRU and IRD.  For Multi-Stage 

Generating Resources, the Imbalance Reserves Bids shall be submitted at the MSG Configuration level.  

The Imbalance Reserves component is MW-quantity in $/MW per hour.  The value for the $/MW per hour 

component of the Bid must be between 0 and 55. 

 

 

* * * * * 

 

30.5.8.2 Real-Time Market.   

Scheduling Coordinators may submit Demand Bids, Export Bids, Virtual Bids, and Bids for Non-

Resource-Specific System Resources above the Soft Energy Bid Cap, not to exceed the Hard Energy Bid 

Cap, for any Trading Hour of the Real-Time Market in which  

(a) The conditions in Section 30.5.8.1 applied to the same Trading Hour of the Day-Ahead 

Market; or  

(b) (1) The CAISO has accepted a Bid for the applicable Trading Hour of the Real-Time 

Market with an Energy Bid price that exceeds the Soft Energy Bid Cap pursuant to 

Section 30.7.12, not including Bids from Reliability Demand Response Resources, or (2) 

the Maximum Import Bid Price exceeds the Soft Energy Bid Cap  

30.5.9 GHG Bid Adders 

Scheduling Coordinators for resources located within a GHG Regulation Area may submit GHG Bid 

Adders to serve Demand within another GHG Regulation Area in accordance with Sections 29.32 and 

33.32. 



 
 

30.6 Bidding and Scheduling of PDRs and RDRRs 

30.6.1 Bidding and Scheduling of PDRs 

Unless otherwise specified in the CAISO Tariff and applicable Business Practice Manuals, and subject to 

Section 30.6.3, the CAISO will treat Bids for Energy and Ancillary Services on behalf of Proxy Demand 

Resources like Bids for Energy and Ancillary Services on behalf of other types of supply resources.  The 

CAISO will only accept the following types of Bids from Proxy Demand Resources: 

(i)  Economic Bids for Energy or Ancillary Services; 

(ii)  submissions to Self-Provide Ancillary Services; 

(iii)  submissions of Energy Self-Schedules from Proxy Demand Resources that have 

provided Submissions to Self-Provide Ancillary Services; 

(iv)  submissions of Energy Self-Schedules in the Real-Time Market up to the Proxy Demand 

Resource’s Day-Ahead Market Schedule in the same Trading Hour;  

(v)  RUC Availability Bids; and 

(vi) Imbalance Reserves Bids. 

A Scheduling Coordinator for a Demand Response Provider representing a Proxy Demand Resource 

may Self-Provide Ancillary Services for which it is certified.  The Demand Response Provider's Demand 

Response Services for Proxy Demand Resources will be bid separately and independently from the 

LSE's underlying Demand Bid.   

30.6.1.1 Bidding and Scheduling of PDRs in the Real-Time Market 

Pursuant to Section 4.13.3, Scheduling Coordinators for Proxy Demand Resources may submit Economic 

Bids for Energy and Ancillary Services in the Real-Time Markets. Pursuant to Section 30.5.1(s), 

Scheduling Coordinators for Proxy Demand Resources may submit Economic Hourly Block Bids to be 

considered in the HASP, and to be accepted as binding Schedules with the same MWh award for each of 

the four FMM intervals. A cleared Economic Hourly Block Bid is not eligible for Bid Cost Recovery. 

Scheduling Coordinators for Proxy Demand Resources may not submit Economic Hourly Block Bids with 

an Intra-Hour Option. 

30.6.1.2  Bidding and Scheduling of Proxy Demand Resources using the Load-Shift 

Methodology 



 
 

Scheduling Coordinators for Proxy Demand Resources using the load-shift methodology described in 

Section 4.13.4.7 will submit separate Economic Bids for the curtailment Resource ID and the 

consumption Resource ID that comprise the Proxy Demand Resource.  The CAISO will use reasonable 

efforts to optimize both Resource IDs to avoid sending conflicting Schedules. 

The CAISO will only accept the following types of Bids for the curtailment Resource ID:  

(i) Economic Bids for Energy or Ancillary Services;  

(ii) submissions to Self-Provide Ancillary Services;  

(iii) submissions of Energy Self-Schedules where the curtailment Resource ID has provided 

Submissions to Self-Provide Ancillary Services;  

(iv) submissions of Energy Self-Schedules in the Real-Time Market up to curtailment Resource 

ID’s Day-Ahead Market Schedule in the same Trading Hour; and  

(v) RUC Availability Bids; and 

(vi) Imbalance Reserves Bids. 

All Economic Bids for Energy for the curtailment Resource ID must be above the Market Clearing Prices 

established in Section 30.6.3.  For the consumption Resource ID, the CAISO will only accept Economic 

Bids for Energy and submissions of Energy Self-Schedules in the Real-Time Market up to its Day-Ahead 

Market Schedule in the same Trading Hour.  All Economic Bids for the consumption Resources must be 

below $0/MWh. 

30.6.2 Bidding and Scheduling of RDRRs 

Unless otherwise specified in the CAISO Tariff and applicable Business Practice Manuals, and subject to 

Section 30.6.3, the CAISO will treat Bids for Energy on behalf of Reliability Demand Response Resources 

like Bids for Energy on behalf of other types of supply resources.  The CAISO will only accept Economic 

Bids for Energy from Reliability Demand Response Resources.  A Scheduling Coordinator for a Demand 

Response Provider representing a Reliability Demand Response Resource may submit Economic Energy 

Bids for the Reliability Demand Response Resource only in the Day-Ahead Market and in the Real-Time 

Market, but may not submit Energy Self-Schedules for the Reliability Demand Response Resource, may 

not Self-Provide Ancillary Services from the Reliability Demand Response Resource, and may not submit 

RUC Availability Bids, Ancillary Service Bids for the Reliability Demand Response Resource, or 



 
 

Imbalance Reserves Bids.  The Demand Response Provider’s Demand Response Services for Reliability 

Demand Response Resources will be bid separately and independently from the LSE’s underlying 

Demand Bid.  

30.6.2.1 Bidding and Scheduling of RDRRs in the Real-Time Market 

Pursuant to Section 4.13.3, Scheduling Coordinators for Reliability Demand Response Resources may 

submit Economic Bids for Energy in the Real-Time Markets.  Scheduling Coordinators for Reliability 

Demand Response Resources may submit Economic Hourly Block Bids to be considered in the HASP, 

and to be accepted as binding Schedules with the same MWh award for each of the four FMM intervals. 

A cleared Economic Hourly Block Bid is not eligible for Bid Cost Recovery.  Scheduling Coordinators for 

Reliability Demand Response Resources may not submit Economic Hourly Block Bids with an Intra-Hour 

Option. 

 

* * * * * 

 

30.7 Bid Validation 

The CAISO shall validate submitted Bids pursuant to the procedures set forth in this Section 30.7 and the 

rules set forth in the Business Practice Manuals. 

30.7.1 Scheduling Coordinator Access 

Each Scheduling Coordinator will be provided access to the CAISO’s secure communication system to 

submit, modify and cancel Bids prior to the close of both the DAM and RTM, as specified in Section 

30.5.1. The CAISO shall provide information regarding submitted Bids including, but not be limited to, the 

following: (i) notification of acceptance; (ii) notification of validation; (iii) notification of rejection; (iv) 

notification of status; (v) notification of submission error(s); and (vi) default modification or generation of 

Bids, including as further provided below, if any, on behalf of Scheduling Coordinators. 

30.7.2 Timing of CAISO Validation 

Once a Bid is submitted to the CAISO Markets, the Bid is available for validation, which is conducted in 

multiple steps.  Clean Bids will be generated after Market Close. 

30.7.3 Day-Ahead Market Validation 



 
 

30.7.3.1 Validation Prior to Market Close and Master File Update 

The CAISO conducts Bid validation in three steps: 

Step 1:  The CAISO will validate all Bids after submission of the Bid for content validation which 

determines that the Bid adheres to the structural rules required of all Bids as further described in 

the Business Practices Manuals.  If the Bid fails any of the content level rules the CAISO shall 

assign it a rejected status and the Scheduling Coordinator must correct and resubmit the Bid. 

Step 2:  After the Bids are successfully validated for content, but prior to the Market Close of the 

DAM, the Bids will continue through the second level of validation rules to verify that the Bid 

adheres to the applicable CAISO Market rules and if applicable, limits based on Master File data.  

If the Bid fails any level two validation rules, the CAISO shall assign the Bid as invalid and the 

Scheduling Coordinator must either correct or resubmit the Bid. 

Step 3:  If the Bid successfully passes validation in Step 2, it will continue through the third level 

of validation where the Bid will be analyzed based on its contents to identify any missing Bid 

components that must be present for the Bid to be valid consistent with the market rules 

contained in Article III of this CAISO Tariff and as reflected in the Business Practice Manuals.  At 

this stage the Bid will either be automatically modified for correctness and assigned a status of 

conditionally modified or modified, or if it can be accepted as is, the Bid will be assigned a status 

of conditionally valid, or valid.  A Bid will be automatically modified and assigned a status of 

modified or conditionally modified Bid, whenever the CAISO inserts or modifies a Bid component.  

The CAISO will insert or modify a Bid component whenever (1) a Self-Schedule quantity is less 

than the lowest quantity specified as an Economic Bid for either an Energy Bid or Demand Bid, in 

which case the CAISO extends the Self-Schedule to cover the gap; and (2) for a Resource 

Adequacy Resource that is not a Use-Limited Resource, the CAISO will submit Generated Bids 

for Reliability Capacity as specified in Section 40.6.8.   

To the extent the Scheduling Coordinator for an Eligible Intermittent Resource fails to submit a 

Bid for RCU up to the quantity of its forecasted output based on the forecast referenced in 

Section 34.1.6 the CAISO generates a bid for RCU up to the forecasted output.  The price of the 

generated bid is at the price included in the RUC Availability Bid for RCU, or at the Default 



 
 

Availability Bid if the Scheduling Coordinator did not submit any such Bid.   

To the extent an RMR Resource fails to submit a Bid for RCU up to the quantity required in 

Section 31.5.1.2 the CAISO generates a bid for RCU up to the required quantity.  The price of the 

generated bid is at the price included in the RUC Availability Bid for RCU, or at the Default 

Availability Bid if the Scheduling Coordinator did not submit any such Bid.   

 Throughout the Bid evaluation process, the Scheduling Coordinator shall have the ability to view 

the Bid and may choose to cancel the Bid, modify and re-submit the Bid, or leave the modified, 

conditionally modified or valid, conditionally valid Bid as is to be processed in the designated 

CAISO Market.  These validation rules apply to Bids submitted on behalf of Use Limited 

Resources.  The purpose of the validation rules is not to increase the amount of capacity that a 

Use Limited Resource has offered into the CAISO Markets. 

 

* * * * * 

 

30.7.3.5 Bid Validation Rules for Multi-Stage Generating Resources 

If a Scheduling Coordinator does not submit a Bid in the Day-Ahead Market or Real-Time Market for a 

Multi-Stage Generating Resource with a Resource Adequacy must-offer obligation at a MSG 

Configuration that can meet the applicable Resource Adequacy must-offer obligation, the CAISO will 

create a Generated Bid for the default Resource Adequacy MSG Configuration.  If the Multi-Stage 

Generating Resource is not capable of Start-Up in the default Resource Adequacy MSG Configuration, 

then the ISO will, based on feasibility of transitions, create a Generated Bid for every MSG Configuration 

that has a minimum output below the MW level of the Resource Adequacy must-offer obligation, which 

will cover the operating range from its minimum output to the minimum of its maximum output and the 

MW level of the Resource Adequacy must-offer obligation.  In the event that the Scheduling Coordinator 

does not submit a Bid in compliance with section 30.5.1(p), the CAISO will create a Generated Bid for all 

of the capacity not bid into the CAISO Market between the maximum bid-in Energy MW and the higher of 

Self-Scheduled Energy MW and the Multi-Stage Generating Resource plant-level PMin.  If the Scheduling 

Coordinator submits a Bid for the Multi-Stage Generating Resource, the CAISO will create this Generated 



 
 

Bid for the registered MSG Configurations before the Market Close, and if it does not submit such a Bid 

the CAISO will create this Generated Bid after the Market Close.  Any Generated Bid created by the 

CAISO for the default Resource Adequacy MSG Configuration will be in addition to the MSG 

Configurations bid into the Real-Time Market by the responsible Scheduling Coordinator. If the 

Scheduling Coordinator submits a Bid in the Day-Ahead Market or Real-Time Market for a MSG 

Configuration that is not the default Resource Adequacy MSG Configuration and that does not cover the 

full amount of the resource’s Resource Adequacy requirements, the CAISO will create a Generated Bid 

for the full Resource Adequacy Capacity.  Before the market closes, if a Scheduling Coordinator submits 

a Bid in the Day-Ahead Market or Real-Time Market for the default Resource Adequacy MSG 

Configuration of a Multi-Stage Generating Resource that only meets part of the resource’s Resource 

Adequacy must-offer obligation, the CAISO will extend the last segment of the Energy Bid curve in the 

submitted Bid for the Multi-Stage Generating Resource up to the Multi-Stage Generating Resource’s 

Resource Adequacy must-offer obligation.  After the market closes, to the extent that no Bid is submitted 

into the Real-Time Market for a Multi-Stage Generating Resource scheduled in the Integrated Forward 

Market as required in Section 30.5 the CAISO will create a Self-Schedule for MSG Configuration equal to 

the Day-Ahead Schedule for that resource for the MSG Configuration scheduled in the IFM.  To the 

extent a Multi-Stage Generating Resource is awarded Operating Reserves in the Day-Ahead Market and 

no Economic Energy Bids is submitted for that resource in the Real-Time Market, the CAISO will insert 

Proxy Energy Bid in the MSG Configuration that was awarded in the Day-Ahead Market to cover the 

awarded Operating Reserves.  The CAISO will validate that the combination of the Day-Ahead Ancillary 

Services Awards and Submissions to Self-Provide Ancillary Services are feasible with respect to the 

physical operating characteristics of the applicable MSG Configuration.  The CAISO will reject Ancillary 

Services Bids or Submissions to Self-Provide Ancillary Services for MSG Configurations that are not 

certified to provide Ancillary Services.  For any given Multi-Stage Generating Resource, for any given 

CAISO Market and Trading Hour if one MSG Configuration’s Bid fails the bid validation process, all other 

Bids for all other MSG Configurations are also invalidated. 

 

* * * * * 



 
 

 

30.7.4 RTM Validation 

RTM Bids will include the same validation process implemented in the DAM with the following additional 

rules.  The CAISO will not validate the Bid before and again after the Master File Data update. RTM Bids 

are only validated based on the current Master File Data on the relevant Trading Day. 

The CAISO will insert a Generated Bid or extend an Energy Bid or Self-Schedule in the RTM to cover any 

Day-Ahead Schedule, RUC Award, or Imbalance Reserves Award in the absence of the required Self-

Schedule or Economic Bid components, or to fill in any gaps between any Self-Schedule Bid and any 

Economic Bid components to cover a Day-Ahead Schedule, RUC Award, or Imbalance Reserves Award.  

To the extent that an Energy Bid to the HASP/RTM is not accompanied by an Ancillary Services Bid, the 

CAISO will insert a Spinning Reserve and Non-Spinning Reserve Ancillary Services Bid at $ 0/MW for 

any certified Operating Reserve capacity.  The CAISO also will generate a Self-Schedule Bid for any 

Generating Unit that has a Day-Ahead Schedule but has not submitted Bids in HASP/RTM, up to the 

quantity in the Day-Ahead Schedule.   

 

* * * * * 

 

30.7.12.5 Virtual Bids, Export Bids, Demand Bids, and Bids for Non-Resource-Specific 

System Resources 

30.7.12.5.1 Bids for Non-Resource-Specific System Resources that are Resource Adequacy 

Resources 

The CAISO will reduce Bids for Non-Resource-Specific System Resources that are Resource Adequacy 

Resources that exceed the Maximum Import Bid Price to the greater of the Soft Energy Bid Cap, the 

Maximum Import Bid Price, or the highest-priced Energy Bid from a Resource-Specific System Resource 

that the CAISO has accepted for the applicable Trading Hour pursuant to Section 30.7.12.2.   

30.7.12.5.2 Virtual Bids, Export Bids, Demand Bids, and Bids for Non-Resource-Specific 

System Resources that are not Resource Adequacy Resources 

The CAISO will accept Virtual Bids, Export Bids, Demand Bids, and Bids for Non-Resource-Specific 



 
 

System Resources that are not Resource Adequacy Resources that exceed the Soft Energy Bid 

consistent with the conditions specified in Section 30.5.8.  The CAISO will not accept Export Bids, 

Demand Bids, Virtual Bids, or Bids for Non-Resource-Specific System Resources that are not Resource 

Adequacy Resources that exceed the Hard Energy Bid Cap.  

30.7.12.5.3 Maximum Import Bid Price 

The CAISO calculates hourly Maximum Import Bid Prices for the Day-Ahead Market and Real-Time 

Market, separately, including for on-peak and off-peak hours.  The CAISO calculates the Maximum Import 

Bid Price as 110 percent of the greater of the published bilateral electric index prices for the Mid-

Columbia or Palo Verde trading hub locations, multiplied by an hourly shaping ratio.  As detailed in the 

CAISO Business Practice Manual, the CAISO calculates the hourly shaping ratio for each hour by 

dividing the Day-Ahead Market Marginal Energy Cost for the CAISO Balancing Authority Area in that hour 

of a previous representative Trading Day by the average Day-Ahead Market Marginal Energy Cost for the 

CAISO Balancing Authority Area in all on-peak hours of the same previous representative Trading Day.  If 

for any given Trading Hour the CAISO cannot calculate the Maximum Import Bid Price, the applicable 

Maximum Import Bid Price will be the most recently available calculated Maximum Import Bid Price. 

 

 

* * * * * 

 

 



Section 31 

31. Day-Ahead Market  

The DAM consists of the following functions performed in sequence: Bid submission and validation, the 

IFM MPM, IFM, RUC MPM, and RUC.   

Scheduling Coordinators may submit Energy Bids, Ancillary Services Bids, RUC Availability Bids, and 

Imbalance Reserves Bids for an applicable Trading Day.  The CAISO issues Schedules for all Supply and 

Demand, including Participating Load, Reliability Demand Response Resources, and Proxy Demand 

Resources, pursuant to their Bids as provided in this Section 31.  The CAISO also issues RUC Awards 

and Imbalance Reserves Awards to Scheduling Coordinators pursuant to their RUC Availability Bids and 

Imbalance Reserves Bids, respectively, as provided in this Section 31.   

31.1 Bid Submission and Validation in the Day-Ahead Market  

Bids, including Self-Schedules and Ancillary Services Bids, and Submissions to Self-Provide an Ancillary 

Service shall be submitted pursuant to the submission rules specified in Section 30.  There is a single Bid 

submission in which Scheduling Coordinators’ Bids are used for purposes of the DAM, which includes the 

IFM MPM, the IFM, the RUC MPM, and RUC.  Scheduling Coordinators may submit Bids for the DAM as 

early as seven (7) days prior to the applicable Trading Day up to Market Close of the DAM for the 

applicable Trading Day.  The CAISO will validate all Bids submitted to the DAM pursuant to the 

procedures set forth in Section 30.7.  Scheduling Coordinators must submit Bids for participation in the 

IFM for Resource Adequacy Capacity as required in Section 40. 

31.2 IFM MPM Process  

After the Market Close of the DAM, the CAISO has validated the Bids pursuant to Section 30.7, and after 

the CAISO conducts the EDAM RSE, the CAISO performs the IFM MPM process, which is a single 

market run that occurs prior to the IFM Market Clearing run.  The IFM MPM process determines, pursuant 

to Section 31.2.3, which Energy Bids need to be mitigated to the applicable Default Energy Bids and 

which Imbalance Reserves Bids for IRU need to be mitigated to the IRU Default Availability Bid in the 

IFM.  For Maximum Net Dependable Capacity of Legacy RMR Units, Energy Bids will be mitigated to the 

RMR Proxy Bids pursuant to Section 31.2.3.  The IFM MPM process optimizes resources to meet 



Demand reflected in Demand Bids, including Export Bids and Virtual Demand Bids, targets procurement 

of one hundred (100) percent of Imbalance Reserves requirements based on Bids submitted to the DAM, 

and procures one hundred (100) percent of Ancillary Services requirements based on Supply Bids 

submitted to the DAM.  Virtual Bids and Bids from Demand Response Resources, Participating Load, and 

Hybrid Resources are considered in the MPM process, but are not subject to Bid mitigation.  Energy 

storage resources whose PMax is less than five (5) MW are considered in the MPM process, but not 

subject to Bid mitigation.  Bids from Participating Load resources that are not subject to Bid mitigation will 

also be considered in the IFM MPM process.  The mitigated or unmitigated Bids and RMR Proxy Bids 

identified in the IFM MPM process for all resources that cleared in the IFM MPM are then passed to the 

IFM.  The CAISO performs the IFM MPM process for the IFM for the twenty-four (24) hours of the 

targeted Trading Day. 

31.2.1 Determining Competitive and Non-Competitive Congestion Components in the IFM 

The IFM MPM process enforces all Transmission Constraints that are expected to be enforced in the 

relevant market, in the base case of meeting Demand and in the separate cases of modeling the dispatch 

of Energy from all capacity awarded IRU and IRD, and produces dispatch levels for all resources with 

submitted Bids and LMPs for all Locations.  Bid mitigation is determined by decomposing the Congestion 

component of each LMP determined in the IFM MPM process into competitive Congestion and non-

competitive Congestion components.  The competitive Congestion component of each LMP is calculated 

as the sum of the product of the shift factor and the Shadow Price for all competitive Transmission 

Constraints and the non-competitive Congestion component of each LMP is calculated as the sum of the 

product of the shift factor and the Shadow Price for all non-competitive Transmission Constraints.  The 

non-competitive Congestion component of an LMP can be based on a Transmission Constraint deemed 

non-competitive in the base case of meeting Demand or in the separate case of modeling the dispatch for 

Energy of all capacity awarded IRU.  The Reference Bus used in the MPM process will be either: (1) the 

Midway 500kV bus if Path 26 flow is from north to south; or (2) the Vincent 500kV bus if Path 26 flow is 

from south to north.  The treatment of a particular Transmission Constraint as competitive or non-

competitive for purposes of the IFM MPM process is determined pursuant to Section 39.7.2. 



31.2.2 [Not Used]  

31.2.3 IFM Bid Mitigation  

31.2.3.1 Mitigation of Energy Bids 

If the non-competitive Congestion component of an LMP calculated in an MPM process is greater than 

zero (0), then any resource at that Location that is dispatched in that MPM process is subject to Local 

Market Power Mitigation.  Bids on behalf of any such resource, to the extent that they exceed the 

Competitive LMP plus the Competitive LMP Parameter at the resource’s Location for the DAM or RTM 

process interval for which the MPM process applies, will be mitigated to the higher of the resource’s 

Default Energy Bid (or RMR Proxy Bid for Legacy RMR Units), as specified in Section 39, or the 

Competitive LMP plus the Competitive LMP Parameter at the resource’s Location for the DAM and RTM 

process interval for which the MPM process applies.  To the extent a Multi-Stage Generating Resource is 

dispatched in the MPM process and the non-competitive Congestion component of the LMP calculated at 

the Multi-Stage Generating Resource’s Location is greater than zero, for purposes of mitigation, all the 

MSG Configurations will be mitigated similarly and the CAISO will evaluate all submitted Energy Bids for 

all MSG Configurations based on the relevant Default Energy Bids for the applicable MSG Configuration.  

The CAISO will calculate the Default Energy Bids for Multi-Stage Generating Resources by submitted 

MSG Configuration.  Any market Bids equal to or less than the Competitive LMP plus the Competitive 

LMP Parameter will be retained in the DAM and RTM process. 

31.2.3.2 Mitigation of Bids for IRU 

The CAISO applies Local Market Power Mitigation to Imbalance Reserves Bid for IRU if the resource for 

which that Bid was submitted could provide counter-flow to a Transmission Constraint deemed non-

competitive pursuant to Section 39.7.2.2(B)(a) in the case of modeling the dispatch for Energy of the 

capacity awarded IRU.  To the extent a Bid for IRU is subject to Local Market Power Mitigation and 

exceeds the Competitive Locational IRU Price plus the Competitive LMP Parameter, the CAISO mitigates 

the Bid to the higher of the: (i) resource’s IRU Default Availability Bid; or (ii) Competitive Locational IRU 

Price plus the Competitive LMP Parameter. 

 



31.3 Integrated Forward Market  

After the IFM MPM and prior to RUC, the CAISO shall perform the IFM.  The IFM (1) performs Unit 

Commitment and Congestion Management (2) clears mitigated or unmitigated Bids for Energy and 

Imbalance Reserves cleared in the MPM as well as Bids for Energy and Imbalance Reserves that were 

not cleared in the MPM process against bid-in Demand, taking into account transmission limits and 

honoring technical and inter-temporal operating constraints, such as Minimum Run Times (3) and 

procures Ancillary Services to meet one hundred (100) percent of the Ancillary Services requirements 

based on the CAISO Forecast of BAA Demand for the CAISO.  The IFM utilizes a set of integrated 

programs that:  (1) determine Day-Ahead Schedules, Imbalance Reserves Awards, and AS Awards, and 

related LMPs and ASMPs; and (2) optimally commits resources that are bid in to the DAM.  The IFM 

utilizes a SCUC algorithm that optimizes Start-Up Costs, Minimum Load Costs as modified pursuant to 

Section 30.7.10.2, if applicable, Transition Costs, and Energy Bids along with any Bids for Ancillary 

Services or Imbalance Reserves as well as Self-Schedules submitted by Scheduling Coordinators.  The 

IFM selects the optimal MSG Configuration from a maximum of ten MSG Configurations of each Multi-

Stage Generating Resource as mutually exclusive resources.  If a Scheduling Coordinator submits a Self-

Schedule or a Submission to Self-Provide Ancillary Services for a given MSG Configuration in a given 

Trading Hour, the IFM will consider the Start-Up Cost, Minimum Load Cost as modified pursuant to 

Section 30.7.10.2, if applicable, and Transition Cost associated with any Economic Bids for other MSG 

Configurations as incremental costs between the other MSG Configurations and the self-scheduled MSG 

Configuration.  In such cases, incremental costs are the additional costs incurred to transition or operate 

in an MSG Configuration in addition to the costs associated with the self-scheduled MSG Configuration.  

The IFM also provides for the optimal management of Use-Limited Resources.  The ELS Resources 

committed through the ELC Process conducted two days before the day the IFM process is conducted for 

the next Trading Day as described in Section 31.7 are binding. 

31.3.1 Market Clearing and Price Determination  

31.3.1.1 Integrated Forward Market Output  

The IFM produces:  (1) a set of hourly Day-Ahead Schedules, Imbalance Reserves Awards, AS Awards, 



and AS Schedules for all participating Scheduling Coordinators that cover each Trading Hour of the next 

Trading Day; and (2) the hourly LMPs for Energy and Imbalance Reserves and the ASMPs for Ancillary 

Services to be used for settlement of the IFM.  For a Multi-Stage Generating Resource, the IFM produces 

a Day-Ahead Schedule for no more than one MSG Configuration per Trading Hour.  In addition, the IFM 

will produce the MSG Transition and the MSG Configuration indicators for the Multi-Stage Generating 

Resource, which would establish the expected MSG Configuration in which the Multi-Stage Generating 

Resource will operate.  During a transition, the committed MSG Configuration is considered to be the 

“from” MSG Configuration.   The CAISO will publish the LMPs at each PNode as calculated in the IFM.  In 

determining Day-Ahead Schedules, Imbalance Reserves Awards, AS Awards, and AS Schedules the IFM 

optimization will minimize total Bid Costs based on submitted and mitigated Bids while respecting the 

operating characteristics of resources, the operating limits of transmission facilities, and a set of 

scheduling priorities that are described in Section 31.4.  In performing its optimization, the IFM first tries to 

complete its required functions utilizing Effective Economic Bids without adjusting Self-Schedules, and 

skips Ineffective Economic Bids and adjusts Self-Schedules only if it is not possible to balance Supply 

and Demand and manage Congestion in an operationally prudent manner with available Effective 

Economic Bids.  The process and criteria by which the IFM adjusts Self-Schedules and other Non-priced 

Quantities are described in Sections 27.4.3, 31.3.1.3 and 31.4.  The Day-Ahead Schedules are binding 

commitments, including the commitment to Start-Up, if necessary, to comply with the Day-Ahead 

Schedules.  The CAISO will not issue separate Start-Up Instructions for Day-Ahead commitments.  A 

resource’s status, however, can be modified as a result of additional market processes occurring in the 

RTM. 

31.3.1.2 Treatment of Ancillary Services Bids in IFM 

In clearing the IFM, the CAISO co-optimizes awards from Energy Bids, Imbalance Reserves Bids, and 

Ancillary Services Bids.  To the extent that capacity subject to an Ancillary Services Bid submitted in the 

Day-Ahead Market is not associated with an Energy Bid or Imbalance Reserves Bid, there is no co-

optimization, and therefore, no opportunity cost associated with that resource for that Bid for the purposes 

of calculating the Ancillary Services Marginal Price as specified in Section 27.1.2.2.  The capacity that will 



be considered when co-optimizing the procurement of Energy, Imbalance Reserves, and Ancillary 

Services from Bids in the IFM will consider capacity up to the total capacity of the resource as reflected in 

the Ancillary Services Bid as derated through the CAISO’s outage management system pursuant to 

Section 9, if at all.  In the case of Regulation, the capacity that will be considered is the lower of the 

capacity of the resource offered in the Ancillary Services Bid or the upper Regulation limit of the highest 

Regulating Range as contained in the Master File.  For any Trading Hour within the period in which the 

Multi-Stage Generating Resource is transitioning from one MSG Configuration to another, the IFM will not 

award Ancillary Services and any Submission to Self-Provide Ancillary Services will be disqualified.  Any 

Ancillary Services Awards in the IFM to Multi-Stage Generating Resources will carry through to the Real-

Time Market in the same MSG Configuration that the Multi-Stage Generating Resource is awarded in the 

IFM.  

31.3.1.3 Reduction of Self-Scheduled LAP Demand  

In the IFM, to the extent the market software cannot resolve a non-competitive Transmission Constraint 

utilizing Effective Economic Bids such that self-scheduled Load at the LAP level would otherwise be 

reduced to relieve the Transmission Constraint, the CAISO Market software will adjust Non-Priced 

Quantities in accordance with the process and criteria described in Section 27.4.3.  For this purpose the 

priority sequence, starting with the first type of Non-Priced Quantity to be adjusted, will be:  

(a) Schedule the Energy from Self-Provided Ancillary Service Bids from capacity that is 

obligated to offer an Energy Bid under a must-offer obligation such as from an RMR 

Resource or a Resource Adequacy Resource.  Consistent with Section 8.6.2, the CAISO 

Market software could also utilize the Energy from Self-Provided Ancillary Service Bids 

from capacity that is not under a must-offer obligation such as from an RMR Resource or 

a Resource Adequacy Resource, to the extent the Scheduling Coordinator has submitted 

an Energy Bid for such capacity.  The associated Energy Bid prices will be those 

resulting from the MPM process. 

(b) Relax the constraint consistent with Section 27.4.3.1, and establish prices consistent with 

Section 27.4.3.2.  No constraints, including Transmission Constraints, on Interties with 



adjacent Balancing Authority Areas will be relaxed in this procedure. 

31.3.1.4 Eligibility to Set the Day-Ahead LMP 

All Generating Units, Participating Loads, non-Participating Loads, Proxy Demand Resources, Reliability 

Demand Response Resources, System Resources, System Units, or Constrained Output Generators 

subject to the provisions in Section 27.7, with Bids, including Generated Bids, that are unconstrained due 

to Ramp Rates, MSG Transitions, Forbidden Operating Regions, or other temporal constraints are eligible 

to set the LMP, provided that (a) the Schedule for the Generating Unit or Resource-Specific System 

Resource is between its Minimum Operating Limit and the highest MW value in its Economic Bid or 

Generated Bid; or (b) the Schedule for the Participating Load, non-Participating Load, Proxy Demand 

Resources, Reliability Demand Response Resources, Non-Resource-Specific System Resource, or 

System Unit is between zero (0) MW and the highest MW value in its Economic Bid or Generated Bid.  If 

(a) a resource’s Schedule is constrained by its Minimum Operating Limit or the highest MW value in its 

Economic Bid or Generated Bid; (b) the CAISO enforces a resource-specific constraint on the resource 

due to an RMR Dispatch of a Legacy RMR Unit or Exceptional Dispatch; (c) the resource is constrained 

by a boundary of a Forbidden Operating Region or is Ramping through a Forbidden Operating Region; or 

(d) the resource’s full Ramping capability is constraining its inter-hour change in Schedule, the resource 

cannot be marginal and thus is not eligible to set the LMP.  Resources identified as MSS Load following 

resources are not eligible to set the LMP.  A Constrained Output Generator will be eligible to set the 

hourly LMP if any portion of its Energy is necessary to serve Demand.   

31.3.1.5  Treatment of Imbalance Reserves Bids in IFM 

In considering Imbalance Reserves Bids in the IFM, the CAISO applies the following rules. 

31.3.1.5.1 Eligible Resource Types 

The CAISO only considers Imbalance Reserves Bids from Generating Units, Participating Loads, Proxy 

Demand Resources, Reliability Demand Response Resources, System Units, System Resources with a 

Resource ID defined in the CAISO Master File, and Physical Scheduling Plants. 

31.3.1.5.2 Fifteen-Minute Dispatchability and Start-up  



The CAISO disregards Imbalance Reserves Bids submitted for a resource that is not 15-minute 

dispatchable. 

The CAISO disregards Imbalance Reserves Bids submitted for a resource that otherwise would be Off 

during the relevant period unless it has a Start-Up Time of 15 minutes or less.  

31.3.1.5.3 Energy Bid Submission Requirement 

The CAISO only considers Imbalance Reserves Bids to the extent the resource submitted an Energy Bid 

in the Day-Ahead Market with Economic Bids for a quantity no less than the quantity of Imbalance 

Reserves Bid. 

31.3.1.5.4 Ramp Capability as Limitation on Imbalance Reserves Awards 

The CAISO disregards an Imbalance Reserves Bid to the extent it exceeds the resource’s maximum 30-

minute ramp capability as determined by the ramp rate defined in the CAISO Master File for the operating 

range covered by the Bid.   

31.3.1.5.5 Simultaneous Bids and Awards for IRU and IRD 

A Scheduling Coordinator may offer Bids for both IRU and IRD on distinct portions of capacity for the 

same interval for the same resource.  The CAISO may award the resource both IRU and IRD based on 

those Bids if it is feasible to provide both. 

31.3.1.6 Imbalance Reserves Procurement  

Subject to the procurement curve described in Section 31.3.1.6.1, the CAISO procures Imbalance 

Reserves to meet the Imbalance Reserves Requirement for each hour and creates separate Locational 

IRU Prices and Locational IRD Prices at each Node based on that procurement. 

31.3.1.6.1 Establishing the Imbalance Reserves Requirement 

As further described in the Business Practice Manual, the CAISO sets each Balancing Authority Area’s  

Upward Imbalance Reserves Requirement and Downward Imbalance Reserves Requirement to capture 

the anticipated levels of upward and downward Net Load Forecast deviations between the Day-Ahead 

Market and the Fifteen-Minute Market, respectively, within a specified confidence interval.  The CAISO 

sets these values based on: (a) analysis of the differences between the load, wind, and solar forecasts 

utilized in the Day-Ahead Market and those used in the Fifteen-Minute Market, corresponding to the same 



time intervals; (b) production forecasts for EIRs in each Balancing Authority Area; and (c) the CAISO 

Forecast of BAA Demand.  For each Balancing Authority Area participating in the Day-Ahead Market, the 

CAISO reduces the Balancing Authority Area’s hourly Imbalance Reserves Requirement by its 

proportional allocation of the Diversity Benefit for EDAM.   

31.3.1.6.2 Procurement Curve 

In each run of the IFM, the CAISO procures IRU and IRD for each Balancing Authority Area participating 

in the Day-Ahead Market to meet their Upward Imbalance Reserves Requirement and Downward 

Imbalance Reserves Requirement, respectively, subject to a procurement curve. The procurement curves 

for IRU and IRD are calculated based on separate statistical analysis of the Upward Imbalance Reserve 

Requirement and Downward Imbalance Reserve Requirement for each EDAM Entity Balancing Authority 

Area to ensure the total cost of Imbalance Reserves Awards for IRU or IRD does not exceed the 

expected cost of violating Operating Reserve requirements.  Provided, however, the upper bound of the 

procurement curve for both IRU and IRD is $55 per MW.   

31.3.1.6.3 Imbalance Reserves Deliverability and Nodal Procurement 

31.3.1.6.3.1 Nodal Procurement of Imbalance Reserves Awards 

The CAISO optimizes procurement of Imbalance Reserves Awards such that, in the event modeled 

uncertainty arises fully for either the upward or downward directions, the Energy that would be dispatched 

from resource capacity corresponding to the Imbalance Reserves Awards, as adjusted by the applicable 

Deployment Factor, would not result in flows exceeding Transmission Constraints and scheduling limits, 

including EDAM Transfer limits, on transmission facilities identified in the Business Practice Manual. 

31.3.1.6.3.2 Nodal Distribution of Requirements 

The CAISO distributes the Upward Imbalance Reserves Requirement and Downward Imbalance 

Reserves Requirement to the Demand and Variable Energy Resources Locations within each Balancing 

Authority Area participating in the Day-Ahead Market based on distribution factors derived from historical 

and/or forecasted information that reflect the relative contributions of Demand and Variable Energy 

Resources to the overall Imbalance Reserves Requirements.31.3.1.6.4 Congestion Revenue from 

Procuring Imbalance Reserves 



As further specified in the Business Practice Manual, the CAISO separately calculates Energy 

Congestion revenue displaced from meeting the Upward Imbalance Reserves Requirements and the 

Downward Imbalance Reserves Requirements as follows. 

The CAISO calculates the Energy Congestion revenue displaced from meeting the Upward Imbalance 

Reserves Requirement by calculating for each resource for each Transmission Constraint binding in the 

case of modeling uncertainty in the upward direction the sum of the product of the: IRU award; 

Deployment Factor; Shift Factor from the resource location to the binding Transmission Constraint; and 

Shadow Price of the Transmission Constraint.  

The CAISO calculates the Energy Congestion revenue displaced from meeting the Downward Imbalance 

Reserves Requirement by calculating for each resource for each Transmission Constraint binding in the 

case of modeling uncertainty in the downward direction the sum of the product of: IRD award; 

Deployment Factor; Shift Factor from the resource location to the binding Transmission Constraint; and 

Shadow Price of the Transmission Constraint. 

31.3.1.6.5 Accounting for State of Charge in Awarding Ancillary Services and Imbalance 

Reserves to Non-Generator Resources 

The IFM only awards an Ancillary Services Schedule or Imbalance Reserves Award to a storage resource 

using the Non-Generator Resource model to the extent its modeled State of Charge, as determined by a 

methodology defined in the Business Practice Manual, can support such schedule or award. 

 

* * * * *  

 

31.3.4 RTM Bidding Obligations from Imbalance Reserves Awards  

An Imbalance Reserves Award for an hour obligates the Scheduling Coordinator for the resource 

receiving the award to submit Economic Bids for Energy to the Real-Time Market for the full range of 

awarded Imbalance Reserves. 

The portion of the resource’s Day-Ahead Schedule for Energy below a IRD award may be Self-Scheduled 

in the Real-Time Market. 



The Scheduling Coordinator for a resource receiving an Imbalance Reserves Award in an hour cannot 

submit a Self-Schedule for Energy in the Real-Time Market for a quantity in excess of its Day-Ahead 

Schedule for Energy minus any awards for IRD and RCD. 

By forty minutes prior to the applicable Trading Hour, a System Resource receiving an Imbalance 

Reserves Award that has not submitted an E-Tag (or set of E-Tags) that passes CAISO E-Tag validation 

procedures, with the quantity (or sum of quantities) of the transmission profile no less than the sum of the 

Imbalance Reserves Award and any Day-Ahead Schedule for Energy will result in the CAISO deeming 

the untagged portion of the Imbalance Reserves Award unavailable for purposes of Section 11.2.1.8. 

 

* * * * *  

 

31.5 Residual Unit Commitment  

The CAISO shall perform the RUC process after the IFM.  As further specified in this Section 31.5, RUC 

procures RUC Capacity, which includes Reliability Capacity Up and Reliability Capacity Down, to address 

mismatches between the CAISO Forecast of BAA Demand and the physical capacity committed in the 

IFM.   

  RUC Capacity is selected by a SCUC optimization that uses the same Base Market Model used in the 

IFM adjusted as described in Section 27.5.1 and 27.5.6 to help ensure the deliverability of Energy from 

the RUC Capacity.  That optimization procures RUC Capacity by Node and creates separate RUC Prices 

for RCU and RCD by Node.  In the case of Multi-Stage Generating Resources, the RUC will optimize 

Transition Costs in addition to the Start-Up and Minimum Load Costs.  If a Scheduling Coordinator 

submits a Self-Schedule or a Submission to Self-Provide Ancillary Services for a given MSG 

Configuration in a given Trading Hour, the RUC will consider the Start-Up Cost, Minimum Load Cost, and 

Transition Cost associated with any Economic Bids for other MSG Configurations as incremental costs 

between the other MSG Configurations and the self-scheduled MSG Configuration.  In such cases, 

incremental costs are the additional costs incurred to transition or operate in an MSG Configuration in 

addition to the costs associated with the self-scheduled MSG Configuration. 



31.5.1 RUC Participation  

31.5.1.1 Capacity Eligible for RUC Participation 

Scheduling Coordinators may make capacity available for participation in RUC by submitting a RUC 

Availability Bid, provided the Scheduling Coordinator has also submitted an Energy Bid (other than a 

Virtual Bid) for such capacity into the IFM.  As part of the Bid validation procedures specified in Section 

30.7.3, the CAISO disregards RUC Availability Bids from capacity that is not accompanied in the IFM by 

an Energy Bid that is not a Virtual Bid.  Virtual Bids are not eligible to participate in RUC. Non-

Participating Load and Reliability Demand Response Resources are not eligible to participate in RUC.  

RUC participation is required for Resource Adequacy Capacity.  System Resources with a Resource ID 

defined in the CAISO Master File are eligible to participate in RUC and will be considered on an hourly 

basis; that is, RUC will not observe any multi-hour block constraints.  A Long Start Unit is eligible to 

participate in RUC to the extent it has submitted an Energy Bid to the Day-Ahead Market above PMin.  In 

RUC the CAISO may commit a Multi-Stage Generating Resource with a Resource Adequacy must-offer 

obligation at any MSG Configuration with capacity equal to or greater than the MSG Configuration 

committed in the Integrated Forward Market.  RUC will observe the Energy Limits that may have been 

submitted in conjunction with Energy Bids to the IFM.  Legacy RMR Unit capacity will be considered in 

RUC in accordance with Section 31.5.1.3.  MSS resources may participate in RUC in accordance with 

Section 31.5.2.3.  COG resources are accounted for in RUC, but may not submit or be paid RUC 

Availability Payments.  The ELS Resources committed through the ELC Process conducted two days 

before the day the RUC process is conducted for the next Trading Day as described in Section 31.7 are 

binding. 

31.5.1.2 RUC Availability Bids 

With the exception of capacity from Eligible Intermittent Resources, Scheduling Coordinators may only 

submit RUC Availability Bids for capacity (above the Minimum Load as registered in the Master File) for 

which they are also submitting an Energy Bid (other than a Virtual Bid) to participate in the IFM.  A 

Scheduling Coordinator representing an Eligible Intermittent Resource must submit RUC Availability Bids 

for RCU at a quantity equal to their forecasted output based on the forecast referenced in Section 34.1.6.    



An RMR Resource must submit a RUC Availability Bid for RCU for their full RMR Capacity. 

31.5.1.3 Legacy RMR Treatment  

If a Legacy RMR Unit is determined to have a generation requirement for any Trading Hour of the next 

day, either by the MPM process or by the CAISO through a Manual RMR Dispatch, and if any portion of 

the generation requirement has not been cleared in the IFM, the entire portion of the generation 

requirement will be represented as a Legacy RMR Generation Self-Schedule in the RUC. 

31.5.1.4 Eligibility to Set the RUC Price  

All resources that are eligible for RUC participation as described in Section 31.5.1.1 with RUC Bids, other 

than resources with RUC Capacity resulting from RUC Availability Bids inserted pursuant to Section 

31.5.1.5, that are unconstrained due to Ramp Rates or other temporal constraints, including MSG 

Transitions, are eligible to set the RUC Price, provided the Schedule for the eligible resource other than a 

Generating Unit or Resource-Specific System Resource is between zero (0) MW and the highest MW 

value in its Economic Bid or Generated Bid.  If (a) a resource’s Schedule is constrained by its Minimum 

Operating Limit or the highest MW value in its Economic Bid or Generated Bid, (b) the CAISO enforces a 

resource-specific constraint on the resource due to an RMR Dispatch Notice or Exceptional Dispatch or 

(c) the resource’s full Ramping capability is constraining its inter-hour change in Schedule, the resource 

cannot be marginal and thus is not eligible to set the RUC Price.  Resources identified as MSS Load 

following resources are not eligible to set the RUC Price. 

31.5.1.5 RCU Bid Insertion for Exports and Eligible Intermittent Resources 

The CAISO inserts RUC Availability Bids for RCU: (a) if an Economic Bid to export Energy is awarded in 

the IFM and is not accompanied by a RUC Availability Bid for RCU of at least the same quantity as the 

Economic Bid for Energy; (b) for Self-Schedules of exports not explicitly sourced by non-Resource 

Adequacy Capacity awarded in the IFM; and (c) for a Scheduling Coordinator representing an Eligible 

Intermittent Resource that fails to submit a RUC Availability Bid for RCU as required by Section 31.5.1.2.  

For parts (a) and (b), the quantity of the inserted Bid is the quantity of the Day-Ahead Schedule for 

Energy and the price of the inserted Bid is formulated to maintain the merit order of the resource’s Energy 

Bid in the IFM.  For part (c), the quantity of the inserted Bid is the quantity not covered by a RUC 



Availability Bid for RCU as required by Section 31.5.1.2 and the price of the inserted Bid is at the price 

included in the RUC Availability Bid for RCU or, if the Scheduling Coordinator did not submit any such 

Bid, at a price above the Default Availability Bid and below the RUC power balance constraint penalty 

price parameter specified in the Business Practice Manual.  

31.5.2 [Not Used] 

31.5.2.1 [Not Used] 

31.5.2.2 [Not Used] 

31.5.2.2.1 [Not Used] 

31.5.2.2.2[Not Used] 

31.5.2.3  [Not Used] 

 

31.5.3 RUC Procurement Target 

Subject to Sections 31.5.3.1 and 31.5.4, the RUC Procurement Target for each Balancing Authority Area 

participating in the Day-Ahead Market is based on the relationship between the CAISO Forecast of BAA 

Demand for that BAA and the Supply cleared in the IFM for that Trading Hour (excluding Virtual Supply). 

If the CAISO Forecast of BAA Demand exceeds the Supply cleared in the IFM for a Trading Hour  

(excluding Virtual Supply), then the RUC Procurement Target for that Balancing Authority Area is RCU in 

the amount of the excess Demand. 

If the Supply (excluding Virtual Supply) cleared in the IFM for a Trading Hour exceeds the CAISO 

Forecast of BAA Demand, then the RUC Procurement Target for that Balancing Authority Area is RCD in 

the amount of the excess Supply.  

If the Supply (excluding Virtual Supply) cleared in the IFM for a Trading Hour equals the CAISO Forecast 

of BAA Demand, then the RUC Procurement Target for that Balancing Authority Area is zero RCU and 

zero RCD. 

The adjustments listed in Sections 31.5.3.1 to 31.5.3.1.6 will be made to the CAISO Forecast of BAA 

Demand to account for the conditions as provided therein. The RUC Procurement Target setting 

procedure is designed to meet the requirements of reliable grid operation without unnecessary over-



procurement of RUC Capacity or over-commitment of resources. Additional detail on the process for 

setting the RUC Procurement Target is specified in the Business Practice Manuals. 

31.5.3.1 CAISO Operator Review & Adjustment  

The CAISO Operator reviews the CAISO Forecast of BAA Demand and all calculated adjustments as 

provided in Sections 31.5.3.1.1 through 31.5.3.1.6.  The CAISO Operator shall accept, modify, or reject 

such adjustments based on Good Utility Practice.  If the CAISO Operator determines it must modify the 

CAISO Forecast of BAA Demand, the CAISO Operator shall log sufficient information as to reason, 

Operating Hour, and specific modification(s) made to the CAISO Forecast of BAA Demand. 

31.5.3.1.1 RUC Net Short Conditions  

The CAISO Operator may conform the CAISO Forecast of BAA Demand in the event the CAISO Operator 

has determined that additional capacity may need to be procured in RUC to meet anticipated Real-Time 

system conditions.  The CAISO Operator will consider factors such as: CAISO Forecast of BAA Demand 

error; weather pattern that is expected to continue or change within the next Trading Day; generator 

outage resulting in different Supply availability than was bid into the Day-Ahead Market; fire that threatens 

transmission lines and/or corridors; the expectation that the amount of Generation committed in the IFM 

will not be sufficient to meet the anticipated Demand; and Reliability Coordinator next-day analysis of 

system conditions. 

31.5.3.1.2 Demand Response Adjustments. 

The CAISO shall account for Demand response that is clearly communicated to the CAISO as certain to 

be curtailed for the next Trading Day only for the two following types of Demand response: (1) Demand 

response triggered by a staged System Emergency event; and (2) Demand response that is triggered by 

a price or an event known in advance.  If an LSE informs the CAISO of anticipated Demand response 

prior to Market Close of the DAM, the CAISO Forecast of BAA Demand used as the RUC procurement 

target will be reduced accordingly. 

31.5.3.1.3 [Not Used]  

31.5.3.1.4 Eligible Intermittent Resource Adjustment  

Scheduling Coordinators for Eligible Intermittent Resources may submit Bids, including Self-Schedules, in 



the Day-Ahead Market and the quantity ultimately scheduled from Eligible Intermittent Resources may 

differ from the CAISO forecasted deliveries from the Eligible Intermittent Resources.  The CAISO may 

adjust the forecasted Demand either up or down for such differences by RUC Zone in which the Eligible 

Intermittent Resource resides.  If the EIR’s expected output participating in the Day-Ahead Market, as 

reflected in the EIR’s Bid, including a Self-Schedule, or lack thereof, is less than CAISO’s forecast of the 

EIR, the CAISO may make a Supply-side adjustment to the resource’s expected output by using the 

CAISO’s forecast of the EIR.  If on the other hand, the EIR’s expected output participating in the Day-

Ahead Market, as reflected in the EIR’s Bid, including a Self-Schedule, or lack thereof, is greater than the 

CAISO’s forecast of the EIR, the CAISO may make a Demand side adjustment to the RUC Zone Demand 

equal to the difference between the EIR’s Day-Ahead Schedule and the CAISO forecasted quantity. 

31.5.3.1.5 Real-Time Expected Incremental Supply Self-Schedule Adjustment 

In order to avoid over procurement of RUC, the CAISO shall, using a similar-day approach, estimate the 

RTM Self-Schedules for resources that usually submit RTM Self-Schedules that are greater than their 

Day-Ahead Schedules.  The CAISO Operator may set the length of the Self-Schedule moving average 

window.  Initially this moving average window shall be set by default to seven (7) days; in which case the 

weekday estimate is based on the average of five (5) most recent weekdays and the weekend estimate is 

based on the average of the two (2) most recent weekend days.  To the extent weather conditions differ 

significantly from the historical days, additional adjustment may be necessary.  After determining the 

estimate of Real-Time Self-Schedules, using a similar day forecasting approach, the CAISO adjusts the 

CAISO Forecast of BAA Demand of a RUC Zone based on the forecasted quantity changes in Supply as 

a result of Self-Schedules submitted in the RTM.  This adjustment for forecasted Real-Time Self- 

Schedules may result in positive or negative adjustments.  Demand adjustments to the CAISO Forecast 

of BAA Demand result when there is a net forecast decrease in Real-Time Self-Schedule Supply relative 

to the Day-Ahead Schedule Supply.  Supply adjustments to the individual resources occur when there is 

a net forecast increase in Real-Time Self-Schedule Supply relative to the Day-Ahead Schedule Supply of 

the individual resource. 

31.5.3.1.6 Day-Ahead Ancillary Service Procurement Deficiency Adjustment 



While the CAISO intends to procure one hundred percent (100%) of its forecasted Operating Reserve 

requirement in the IFM based on the CAISO Forecast of BAA Demand as specified in Section 8.3.1, the 

CAISO shall make adjustments to the CAISO Forecast of BAA Demand used in RUC to ensure sufficient 

capacity is available or resources committed in cases that the CAISO is unable to procure one hundred 

percent (100%) of its forecasted Operating Reserve requirement in the IFM; provided, however, that the 

CAISO shall not procure specific Ancillary Services products in RUC, nor will the RUC optimization 

consider AS-related performance requirements of available capacity. 

31.5.3.2 RUC Zones 

31.5.3.2.1 Use of RUC Zones 

The CAISO shall adjust the CAISO Forecast of BAA Demand by RUC Zone for the conditions described 

in Sections 31.5.3.2 through 31.5.3.6.  If any adjustments are made throughout the affected RUC Zone, 

such adjustments will be made consistent with the subset of system LDFs for the Nodes that define the 

RUC Zone(s).  The CAISO will adjust the CAISO Forecast of BAA Demand of each affected RUC Zone, 

preserving the LDFs within each RUC Zone, but the relative weighting of the LDFs across the system will 

deviate from the original LDFs.   

31.5.3.2.2 Designation of RUC Zones 

The CAISO shall define RUC Zones as areas that represent UDC or MSS Service Areas, Local Capacity 

Areas, or any other collection of Nodes.  RUC Zones will be designated by the CAISO as necessary and 

to the extent that the CAISO has developed sufficient data on historical Demand in a BAA and weather 

conditions to allow it to perform Demand Forecasts.  Once the CAISO has established RUC zones, the 

mapping of RUC Zones to Nodes shall be static data and shall be maintained in the Master File.  The 

CAISO may add new Nodes to a RUC Zone if new Nodes are added to the FNM.  The status of each 

RUC Zone shall remain active for as long as the CAISO maintains regional forecasting capabilities, but 

once a RUC Zone is designated the CAISO will only adjust the CAISO Forecast of BAA Demand as 

necessary to address RUC procurement constraints and not as a normal course for all CAISO Market 

functions.  The actual RUC Zones used by the CAISO in its operation of RUC are posted on the CAISO 

Website. 



31.5.4 RUC Procurement Constraints  

In addition to the resource constraints and Transmission Constraints employed by SCUC as discussed in 

Section 27.4.1, the CAISO shall employ the following constraint in RUC: 

(a) To ensure that sufficient RUC Capacity is procured to meet the CAISO Forecast of BAA 

Demand, the CAISO will enforce the power balance between the total Supply, which 

includes Day-Ahead Schedules and RUC Capacity, and the total Demand, which 

includes the CAISO Forecast of BAA Demand and IFM export Schedules.  The CAISO 

may adjust the CAISO Forecast of BAA Demand to increase the RUC procurement target 

if there is AS Bid insufficiency in the IFM. 

 

31.5.5 Selection and Commitment of RUC Capacity  

Capacity that is not already scheduled in the IFM may be selected as RUC Capacity to meet a RUC 

Procurement Target.   

31.5.5.1 Nodal Procurement and Deliverability of Reliability Capacity 

RUC optimizes procurement of Reliability Capacity such that, in the event the Real-Time Market awards 

the incremental or decremental Energy Bids corresponding to the Reliability Capacity Awards, the 

dispatch of Energy from the Reliability Capacity in the market would not result in flows exceeding 

Transmission Constraints and scheduling limits, including EDAM Transfer limits.   

The RUC optimization distributes an EDAM Entity’s RUC procurement target to the Demand Locations 

within each EDAM Entity based on distribution factors derived from historical and/or forecasted 

information that reflect the relative contributions of Demand to the RUC procurement targets. 

31.5.5.2 The RUC Optimization 

The RUC optimization will select RUC Capacity and produce nodal RUC Prices by minimizing total Bid 

cost based on RUC Availability Bids and Start-Up, Minimum Load Bids and Transition Costs.  RUC will 

not consider Start-Up, Minimum Load Bids, or Transition Costs for resources already committed in the 

IFM.  The CAISO will only issue RUC Start-Up Instructions to resources committed in RUC that must 

receive a Start-Up Instruction in the Day-Ahead in order to be available to meet Real-Time Demand.  



RUC Schedules will be provided to Scheduling Coordinators even if a RUC Start-Up Instruction is not 

issued at that time.  RUC shall not Shut Down resources scheduled through the IFM but RUC may 

commit a Multi-Stage Generating Resource to a lower MSG Configuration.  If the RUC process cannot 

find a feasible solution given the resources committed in the IFM, the RUC process will adjust constraints 

as described in Section 31.5.4 to arrive at a feasible solution that accommodates all the resources 

committed in the IFM. 

31.5.5.3 Limitations on RUC Awards 

A RUC Award is limited to a resource’s 60-minute ramp capability.  A RUC Award to a specific resource 

only can consist of RCU or RCD, and not both.  RUC shall not Shut Down resources scheduled through 

the IFM.  RUC shall not provide a RUC Award to a Multi-Stage Generating Resource that would require it 

to make an infeasible transition from the MSG Configuration applicable to its Day-Ahead Schedule to the 

MSG Configuration applicable to meeting the requirements of the potential RUC Award.   

The RUC optimization applies a capacity constraint such that the sum of awards for Energy, upward 

Ancillary Services, IRU, and RCU does not exceed the resource’s Upper Economic Limit or, in the case of 

an Eligible Intermittent Resource, the forecasted output based on the forecast referenced in Section 

4.8.2.1. 

The RUC optimization only awards a RUC Award to a storage resource using the Non-Generator 

Resource model to the extent its modeled State of Charge can support such schedule or award. 

31.5.6 Eligibility for RUC Compensation  

All RUC Capacity is eligible for the RUC Availability Payment except for: (i) RMR Capacity from RMR 

Resources; (ii) RUC Capacity resulting from RUC Availability Bids for exports inserted pursuant to Section 

31.5.1.5; and (iii) RUC Capacity that corresponds to the resource’s Minimum Load, which is compensated 

through the Bid Cost Recovery as described in Section 11.8.  Resources not committed in the IFM that 

are committed in RUC, including Condition 1 Legacy RMR Units that were not designated for RMR 

Dispatches and Resource Adequacy Resources, are also eligible for RUC Cost Compensation, which 

includes Start-Up, Transition Costs, and Minimum Load Cost compensation, and Bid Cost Recovery, 

subject to the resource actually following its Dispatch Instructions as verified by the CAISO pursuant to 



procedures set forth in the Business Practice Manuals. 

31.5.7 Rescission of Payments for RUC Capacity  

If capacity committed in RUC provided from a Generating Unit, Participating Load, Proxy Demand 

Resource, System Unit or System Resource is Undispatchable Capacity during the relevant Settlement 

Interval, then the CAISO rescinds the payments as described in this Section 31.5.7 and settled in 

accordance with Section 11.2.2.2.  If the CAISO determines that non-compliance of a Participating Load, 

Proxy Demand Resource, Generating Unit, System Unit or System Resource with an Operating 

Instruction or Dispatch Instruction from the CAISO, or with any other applicable technical standard under 

the CAISO Tariff, causes or exacerbates system conditions for which the WECC imposes a penalty on 

the CAISO, then the Scheduling Coordinator of such Participating Load, Proxy Demand Resource, 

Generating Unit, System Unit or System Resource shall be assigned that portion of the WECC penalty 

which the CAISO reasonably determines is attributable to such non-compliance, in addition to any other 

penalties or sanctions applicable under the CAISO Tariff.  The rescission of payments in this Section 

31.5.7 shall not apply to a capacity payment for any particular RUC Capacity if the RUC Availability 

Payment is less than or equal to zero (0). 

31.5.8 RTM Bidding Obligations from RUC Awards 

A RUC Availability Award in an hour obligates the Scheduling Coordinator for the resource receiving the 

award to submit Economic Bids to the Real-Time Market for the full range of awarded Reliability Capacity. 

The portion of the resource’s Day-Ahead Schedule for Energy below a RCD award may be Self-

Scheduled in the Real-Time Market. 

A resource receiving a RUC Availability Award in an hour cannot submit a Self-Schedule for Energy in the 

Real-Time Market for a quantity in excess of its Day-Ahead Schedule for Energy minus any awards for 

IRD and RCD. 

Resources receiving a RUC Availability Award for RCU for which their Scheduling Coordinator has 

submitted an Energy Bid in the Day-Ahead Market to export outside the EDAM Area must provide a 

decremental Energy Bid to dispatch down the export schedule in the FMM if needed. 

By forty minutes prior to the applicable Trading Hour, the Scheduling Coordinator for a System Resource 



receiving a RUC Award must submit an E-Tag (or set of E-Tags) that passes CAISO E-Tag validation 

procedures, with the quantity (or sum of quantities) of the transmission profile no less than the sum of the 

RUC Award and any Day-Ahead Schedule for Energy.  Failure to meet this deadline results in the CAISO 

deeming the entire quantity of the RUC Award as Undispatchable Capacity for RUC for purposes of 

Section 11.2.2.2.1.  

 

* * * * *  

 

31.9 RUC MPM Process 

After the IFM and prior to RUC, the CAISO performs the RUC MPM.  

31.9.1 Determining Competitive and Non-Competitive Congestion Components in RUC 

The RUC MPM process produces potential RUC Availability Awards by enforcing all Transmission 

Constraints that are expected to be enforced in procuring Reliability Capacity to meet the CAISO 

Forecast of BAA Demand, with that forecast distributed to Demand Locations based on Load Distribution 

Factors, and based on unmitigated RUC Availability Bids.  The RUC MPM uses as the Reference Bus 

either: (1) the Midway 500kV bus if Path 26 flow is from north to south; or (2) the Vincent 500kV bus if 

Path 26 flow is from south to north.  The treatment of a particular Transmission Constraint as competitive 

or non-competitive for purposes of the RUC MPM process is determined pursuant to Section 39.7.2.  

31.9.2 RUC Bid Mitigation 

The CAISO applies Local Market Power Mitigation to Bids for RCU if the resource for which that Bid was 

submitted could provide counter-flow to a Transmission Constraint deemed non-competitive pursuant to 

the methodology outlined in Section 39.7.2.2(B)(a) in the case of modeling the dispatch of Energy from 

the capacity corresponding to RCU Awards.  To the extent a Bid for RCU is subject to Local Market 

Power Mitigation and exceeds the Competitive RCU LMP plus the Competitive LMP Parameter, the 

CAISO mitigates the Bid to the higher of the: (i) resource’s RCU Default Availability Bid; or (ii) Competitive 

RUC Price for RCU plus the Competitive LMP Parameter. 

The CAISO does not mitigate RUC Availability Bids for RCD and does not mitigate RUC Availability Bids 



for RCU submitted on behalf of imports from outside the EDAM Area. 

 

* * * * *  



Section 33 

33. Extended Day-Ahead Market 

Pursuant to Section 33, the CAISO will expand operation and Settlement of the Day-Ahead Market in an 

EIM Entity Balancing Authority Area for which the Balancing Authority executes an EDAM Addendum to 

EIM Entity Agreement with the CAISO. 

 

* * * * * 

 

33.3 Local Furnishing PTO 

The provisions applicable to transmission facilities owned by a Local Furnishing PTO or other Tax-

Exempt PTO in CAISO Tariff Section 3 do not apply to the Extended Day-Ahead Market. 

 

* * * * * 

 

33.5 Black Start 

The provisions applicable to Black Start and system restoration in Section 5 do not apply to the Extended 

Day-Ahead Market. 

33.6 Communications 

Section 6 will apply to EDAM Market Participants and govern communications and information availability 

regarding EDAM Market Participants in the Day-Ahead Market, except as this Section 33.6 specifically 

provides.  

33.6.1 Technical Requirements.  

The EDAM Entity must satisfy the technical and communication requirements specified in the 

Business Practice Manual for the Extended Day-Ahead Market, which will be based on the Inter-

Control Center Communication Protocol and Reliability Standards.  

33.6.2 Communications and OASIS.  

Section 6 will govern communications and information availability regarding the participation of 

EDAM Market Participants in the Day-Ahead Market except that (a) references to internal 



resources will be deemed to include EDAM Resource Facilities, (b) references in Sections 6.2.2.1 

and 6.5.2.1 to the CAISO Controlled Grid and references in Sections 6.5.4.2.2(a) and 6.5.5.1.1 to 

the CAISO Balancing Authority Area will be deemed references to the EDAM Area, and (c) the 

provisions of Section 6.3.1 that authorize the CAISO to communicate directly with Generators and 

Demand Response Providers to ensure System Reliability will not apply to Generators and 

Demand Response Providers in the EDAM Entity’s Balancing Authority Area or pseudo-tied from 

an external Balancing Authority Area to the EDAM Entity Balancing Authority Area. 

33.6.3 Loss of Communications.  

The CAISO and each EDAM Entity, EDAM Entity Scheduling Coordinator, and EDAM Load 

Serving Entity Scheduling Coordinator will establish procedures to address an interruption of Day-

Ahead Market communications, which will include steps to be taken to restore communications 

and address any impact on system or market operations as provided in Section 33.  An EDAM 

Entity that loses communication with the CAISO remains responsible for managing its Balancing 

Authority Area without the Day-Ahead Market, and each EDAM Entity will have communication 

procedures to address such circumstances.   

33.6.4 Variable Energy Resource Forecast Communications.  

If the EDAM Resource Scheduling Coordinator for a Variable Energy Resource elects to use an 

independent forecasting service, it must make data transfer arrangements with the CAISO for the 

CAISO to receive the forecast in a format and on a schedule set forth in the Business Practice 

Manual for the Extended Day-Ahead Market. 

33.6.5 Hybrid Resource Forecast Communications.  

If the EDAM Resource Scheduling Coordinator for a Hybrid Resource elects to use an 

independent forecasting service, it must make data transfer arrangements with the CAISO for the 

CAISO to receive the forecast in a format and on a schedule set forth in the Business Practice 

Manual for the Extended Day-Ahead Market. 

33.7  EDAM Operations Under Normal And Emergency Conditions 

Section 7 of the CAISO Tariff will not apply to EDAM Market Participants; rather, the specific provisions of 

this Section 33.7 will apply to EDAM Market Participants.  



33.7.1 Normal Operations 

The CAISO will administer the transmission capacity made available to the Day-Ahead Market to 

support transfers of Energy, Reliability Capacity, and Imbalance Reserves in the EDAM Area 

under normal operations.  The CAISO will issue a Day-Ahead Schedule only to an EDAM Entity 

Scheduling Coordinator or EDAM Load Serving Entity Scheduling Coordinator for Load in the 

Day-Ahead Market.  The CAISO will issue a Day-Ahead Schedule to an EDAM Resource only if 

that resource has a Bid in the Day-Ahead Market, including Load participating as an EDAM 

Resource.  The CAISO will have no authority to issue an Exceptional Dispatch to an EDAM 

Resource.   

33.7.2 EDAM Transfer Modeling.   

EDAM Transfers support both Energy and capacity transfers between Balancing Authority Areas 

in the EDAM Area.  Each EDAM Transfer is modeled by a pair of export and import EDAM 

Transfer System Resources, one for each Balancing Authority Area on each side of the EDAM 

Internal Intertie with equal Energy schedules and/or capacity awards.  EDAM Transfers include 

the exchange of Energy, Imbalance Reserves, Reliability Capacity, and ancillary services in 

support of the EDAM RSE at EDAM Internal Interties.  The Ancillary Service transfers are 

declared by the Balancing Authority, not optimized in the IFM, and supported by designated 

transmission capacity.  The CAISO will model individual constraints for each EDAM Transfer 

scheduling limit available on an EDAM Internal Intertie based on the transmission capacity made 

available under Section 33.18, and will enforce the scheduling limit for an EDAM Transfer in the 

Day-Ahead Market.  The CAISO will calculate the net scheduled EDAM Transfers for the 

Balancing Authority Areas in the EDAM Area and derive from these net scheduled EDAM 

Transfers the schedules on EDAM Internal Interties for E-Tag purposes.  The CAISO will 

communicate the EDAM Transfer limit to the EDAM Entity Scheduling Coordinator with each 

Balancing Authority Area in the EDAM Area for E-Tag purposes. 

33.7.3 Manual Dispatch.  

The EDAM Entity may issue a manual dispatch to an EDAM Resource in its Balancing Authority 

Area, outside of the Market Clearing of the Day-Ahead Market, and enforce Transmission 



Constraints when necessary to address issues in the EDAM Entity Balancing Authority Area that 

the CAISO is unable to address through normal economic Dispatch and Congestion Management 

in accordance with the timelines and procedures in Business Practice Manual for the Extended 

Day-Ahead Market.  The EDAM Entity Scheduling Coordinator will inform the CAISO of the 

manual dispatch through submission of a Self-Schedule or EIM Manual Dispatch, and if the 

EDAM Entity Balancing Authority Area is under manual operation.  Upon receiving notice of a 

manual dispatch, the CAISO will reflect the manual dispatch in the applicable CAISO Market 

depending upon when the notice is received and only to the extent that reflection of the manual 

dispatch in the market is practicable.  

33.7.4 EDAM Disruption. 

The CAISO may declare an interruption of EDAM Entity participation in the Day-Ahead Market 

when in its judgment (a) operational circumstances (including a failure of the Day-Ahead Market 

operation to produce feasible results in the EDAM Area or other CAISO Market Disruption) in the 

EDAM Area have caused or are in danger of causing an abnormal system condition in the CAISO 

Balancing Authority Area or an EDAM Entity Balancing Authority Area that requires immediate 

action, or (b) communications between the CAISO and EDAM Market Participants are disrupted 

and prevent an EDAM Entity, EDAM Entity Scheduling Coordinator, EDAM Load Serving Entity 

Scheduling Coordinator, or EDAM Resource Scheduling Coordinator from accessing CAISO 

systems to submit or receive information.  The CAISO will reinstate normal operation of the Day-

Ahead Market in the EDAM Area at such time as it determines that the conditions that caused the 

interruption of EDAM Entity participation in the Day-Ahead Market have been resolved. 

33.7.4.1 CAISO Response to EDAM Disruption.  If the CAISO declares an interruption 

of EDAM Entity participation in the Day-Ahead Market or the CAISO Balancing Authority 

Area in the EDAM Area, the CAISO may in its judgment, among other things:  

(a) separate the affected EDAM Entity Balancing Authority Area or the CAISO Balancing 

Authority Area from the EDAM Area and maintain the Day-Ahead Market for other 

Balancing Authority Areas in the EDAM Area including the CAISO Balancing Authority 

Area, by enforcing a net transfer constraint for the affected Balancing Authority Area to 



separate it from the remainder of the EDAM Area,  

(b) reduce or suspend EDAM Transfers between one or more Balancing Authority Areas 

in the EDAM Area, including the CAISO Balancing Authority Area, in accordance with 

Section 33.7.5, and communicate and coordinate with impacted EDAM Entities to assess 

and potentially mitigate potential issues within the EDAM Area,  

(c) instruct one or more EDAM Entities to maintain system balance within their Balancing 

Authority Area without Day-Ahead Market results, or take similar actions within the 

CAISO Balancing Authority Area, 

(d) in addition or as an alternative, use market results in the Day-Ahead Market in 

accordance with Section 7.7.9 or take any of the actions specified in Section 7.7.6 or 

Section 7.7.7 with respect to the Day-Ahead Market, with reference to Section 

29.7(j)(2)(D)(i) as necessary to establish an Administrative Price,  

(e) suspend or limit the ability of all Scheduling Coordinators to submit Virtual Bids on 

behalf of Convergence Bidding Entities at specific Eligible PNodes or Eligible Aggregated 

PNodes, or at all Eligible PNodes or Eligible Aggregated PNodes, or  

(f) postpone the publication of Day-Ahead Market results. 

33.7.4.2 EDAM Entity Responsibility.  In response to an interruption of EDAM Entity 

participation in the Day-Ahead Market by the CAISO, all EDAM Entities will follow NERC 

Reliability Standards applicable to their roles as Balancing Authorities in an effort to 

alleviate operational and system conditions and restore routine operations, and all EDAM 

Entity Scheduling Coordinators will promptly inform the CAISO of actions taken by the 

EDAM Entities they represent in response to an interruption of EDAM Entity participation 

in the Day-Ahead Market by the CAISO through updates to their Schedules, Interchange 

E-Tags, transmission limit adjustments, or Outage and derate information, as applicable.  

If the interruption of EDAM Entity participation results in the EDAM Entity not receiving a  

Day-Ahead Market Schedule, then the EDAM Entity must submit information to the RTM 

as required by Section 29 and applicable to an EIM Entity.  If it is necessary for an EDAM 

Entity to reduce or suspend EDAM Transfers between one or more Balancing Authority 



Areas in the EDAM Area, the EDAM Entity must communicate and coordinate with the 

CAISO and impacted EDAM Entities prior to curtailing EDAM Transfers or as soon as 

practicable, and should continue to communicate and coordinate with the CAISO and all 

EDAM Entities to assess and mitigate potential issues within the EDAM Area.  

33.7.5 EDAM Transfer Priority Relative to Demand   

EDAM Transfers will have a priority equal to Demand in the EDAM Area.  If it is necessary for an 

EDAM Entity or the CAISO to reduce or suspend EDAM Transfers between one or more 

Balancing Authority Areas in the EDAM Area based on operational judgement and consistent with 

Good Utility Practice, the EDAM Entity will do so solely with respect to its Balancing Authority 

Area or the CAISO will do so solely with respect to its Balancing Authority Area, provided that the 

reduction or suspension is consistent with the EDAM Transmission Service Provider tariff or the 

CAISO Tariff, as applicable, and communicated to potentially impacted Balancing Authority Areas 

in the EDAM Area in advance, if practicable, or immediately following the reduction or 

suspension.  This communication and subsequent coordination should continue among the 

CAISO and all potentially impacted EDAM Entities to assess and mitigate potential issues within 

the EDAM Area until resolution of the circumstances underlying the reduction or suspension in 

the Real-Time Market as may be reflected by information provided by the CAISO under Section 

29.34(o).  The CAISO will promptly adjust the EDAM Transfer limits or EIM Transfer limits 

associated with the reduction or suspension to reflect in the CAISO Markets the reduction or 

suspension directed by the EDAM Entity with respect to its Balancing Authority Area or the 

CAISO with respect to its Balancing Authority Area. 

33.8 Ancillary Services 

Ancillary services are not procured through the EDAM and the Ancillary Services provisions of Section 8 

do not apply to the Extended Day-Ahead Market, including other CAISO Tariff sections that apply to the 

procurement and pricing of Ancillary Services.  Each EDAM Entity will remain responsible for procuring 

and maintaining its own Ancillary Services to meet its Balancing Authority Area obligations and 

communicating these quantities to the CAISO as Self-Provided Ancillary Services through a Submission 

to Self-Provide an Ancillary Service.   



33.9 Outages and Critical Contingencies 

Section 9 does not apply to EDAM Market Participants except as referenced in this Section 33.9. 

33.9.1 Maintenance Outages 

An EDAM Entity, EDAM Transmission Service Provider, or transmission operator within the 

Balancing Authority Area shall remain responsible for performing engineering studies and 

approving Maintenance Outages under the applicable EDAM Transmission Service Provider tariff 

or the Reliability Standards, as applicable, within its EDAM Entity Balancing Authority Area on 

both transmission facilities and EDAM Resources.  An EDAM Entity Scheduling Coordinator must 

submit notice of Maintenance Outages approved by that EDAM Entity to the CAISO by the means 

and in the manner set forth in the Business Practice Manual for the Extended Day-Ahead Market 

at least seven Business Days prior to the planned Outage.  The CAISO implements Maintenance 

Outages submitted by that deadline in the Day-Ahead Market process and informs the EDAM 

Entity of any anticipated transmission overloads expected due to Maintenance Outages reported 

to the CAISO. 

33.9.2 Forced Outages 

EDAM Entity Scheduling Coordinators and EDAM Resource Scheduling Coordinators must report 

Forced Outages to the CAISO for Outages of transmission facilities within the EDAM Entity 

Balancing Authority Area they represent and Generating Units or other resources they represent 

as EDAM Resources, respectively, in accordance with the provisions of Section 9 regarding 

Forced Outage reporting, including Sections 9.3.6.4.1(b), 9.3.6.4.1(c), 9.3.6.4.1(d), 9.3.6.4.2(2), 

9.3.6.4.2(3), and 9.3.10.   

33.9.3 Transmission Limits 

An EDAM Entity Scheduling Coordinator must notify the CAISO by the means and in the manner 

specified in the Business Practice Manual for the Extended Day-Ahead Market regarding 

transmission limits on the transmission capacity made available to the Day-Ahead Market within 

the EDAM Entity Balancing Authority Area that need to be enforced in the Day-Ahead Market. 

33.10 EDAM Metering and Telemetry 

Section 10 will apply in the EDAM unless otherwise noted in this Section 33.10.  In the event of any 



conflict, this Section 33.10 will apply.   

Scheduling Coordinators must ensure compliance with this Section 33.10.  The EDAM Entity Scheduling 

Coordinator will ensure compliance with this Section 33.10 for each Energy, Load, intertie, or other 

resource in its Balancing Authority Area unless that resource or Load has its own Scheduling Coordinator.  

The EDAM Entity will ensure each EDAM Market Participant in an EDAM Entity Balancing Authority Area 

becomes either a CAISO Metered Entity or a Scheduling Coordinator Metered Entity and complies with 

the requirements of Section 10.   

33.10.1 Demand Metering 

The EDAM Entity will ensure that any Load Aggregation Point in its Balancing Authority Area not 

represented by the EDAM Entity Scheduling Coordinator is metered separately so that the 

associated Demand may be settled.  

33.10.2 EDAM Resource Metering 

All EDAM Resource Facilities must be CAISO Metered Entities or Scheduling Coordinator 

Metered Entities and comply with Section 10.  Scheduling Coordinators for EDAM Resources 

may elect to submit Meter Data in 5-minute or 15-minute intervals.  Scheduling Coordinators for 

EDAM Resources that cannot meter the EDAM Resource’s Energy every 15 minutes or faster 

may not submit Economic Bids or provide Ancillary Services, and must submit Self-Schedules in 

the EDAM and Real-Time Market. 

33.10.3 EDAM Interties 

EDAM Interties must have their Meter Data reported by either CAISO Metered Entities or 

Scheduling Coordinator Metered Entities.  Each EDAM Entity Scheduling Coordinator for the 

EDAM Entity at the EDAM Intertie will be responsible for submitting Settlement Quality Meter 

Data in compliance with Section 10.  EDAM Entity Scheduling Coordinators also must ensure the 

EDAM Intertie provides telemetry consistent with Section 33.10.4. 

33.10.4 Telemetry 

As described in the Business Practice Manual for the Extended Day-Ahead Market, Scheduling 

Coordinators for EDAM Interties and EDAM Resource Facilities, including without limitation 

Generating Units, storage resources, Distributed Energy Resources, and Demand Response 



Resources, must satisfy communications, telemetry, and control requirements in a manner that 

ensures that the CAISO and EDAM Entities will have the ability, consistent with the CAISO Tariff, 

to monitor the EDAM Resource Facility as necessary to maintain reliability in their respective 

Balancing Authority Areas.  An EDAM Resource Facility will be exempt from this Section 33.10.4 

if it has a rated capacity of less than ten (10) MW, unless it is certified by the CAISO to provide 

Ancillary Services.  For purposes of this calculation, aggregated resources will calculate their 

aggregated capacity and provide telemetry at the aggregate level.  EDAM Resource Facilities 

must comply with any EDAM Entity or Local Regulatory Authority requirements in addition to this 

Section 33.10.4. 

33.11 Settlements And Billing for EDAM Market Participants 

Section 33.11, rather than Section 11, will apply to CAISO Settlement with EDAM Entity Scheduling 

Coordinators, EDAM Resource Scheduling Coordinators, EDAM Load Serving Entity Scheduling 

Coordinators and EDAM Market Participants, except as otherwise provided in this Section 33.11.   

33.11.1 Transfer Revenue and Congestion Revenue Allocation 

EDAM Transfer revenue will be collected when one Balancing Authority Area in the EDAM Area 

provides Energy, Imbalance Reserve, and/or Reliability Capacity to another Balancing Authority 

Area in the EDAM Area and the associated EDAM Transfer System Resource prices elements or 

components differ.  Congestion revenue will be collected when a Transmission Constraint or 

intertie scheduling limit binds at different locations of the transmission system and the LMP varies 

across a Balancing Authority Area in the EDAM Area.  The CAISO will allocate EDAM Transfer 

revenue and Congestion revenue attributed to an EDAM Entity Balancing Authority Area or the 

CAISO Balancing Authority Area as provided below. 

33.11.1.1 Transfer Revenue 

The CAISO will calculate and allocate EDAM Transfer revenue for Energy transfers, Imbalance 

Reserve transfers, and/or Reliability Capacity transfers for a Balancing Authority Area in the 

EDAM Area. 

33.11.1.1.1 Energy Transfer Revenue 

EDAM Transfer revenue for Energy occurs when the net EDAM Transfer scheduling limit 



is reached in the Day-Ahead Market.  This manifests as a separation of the Marginal 

Energy Cost of the binding Balancing Authority Area in the EDAM Area from the Marginal 

Energy Cost of an adjacent Balancing Authority Area in the EDAM Area that is attributed 

to an EDAM Transfer System Resource.  The CAISO will allocate the EDAM Transfer 

revenue for Energy represented by EDAM Transfer System Resources equally between 

the Balancing Authority Areas, except when the CAISO has been notified during the 

implementation of the Day-Ahead Market within a prospective EDAM Entity Balancing 

Authority Area of an agreement between both EDAM Entities on either side of a EDAM 

Transfer that a different allocation for some portion of the EDAM Transfer revenue is 

required to give effect to a pre-existing commercial arrangement.  The CAISO will then 

allocate the EDAM Transfer revenue for Energy directed to a Balancing Authority Area 

based upon whether the transmission across an EDAM Internal Intertie is made available 

by: (a) by an EDAM Entity pursuant to Section 33.18.2, in which case the CAISO will 

allocate the EDAM Transfer revenue to the EDAM Entity Scheduling Coordinator, (b) an 

EDAM Transmission Service Provider customer pursuant to Section 33.18.2.2.2, in which 

case the CAISO will allocate the EDAM Transfer revenue to the Scheduling Coordinator 

for the EDAM Transmission Service Provider customer, or (c) an EDAM Legacy Contract, 

Existing Contract,  EDAM Transmission Ownership Right, or Transmission Ownership 

holder pursuant to Section 33.18.2.2.2, in which case the CAISO will allocate the EDAM 

Transfer revenue to the Scheduling Coordinator for the EDAM Legacy Contact, Existing 

Contract EDAM Transmission Ownership Right, or Transmission Ownership holder, 

respectively.  An EDAM Entity will ensure EDAM Transfer revenue for Energy allocated 

to its EDAM Entity Scheduling Coordinator is thereafter allocated by all applicable EDAM 

Transmission Service Providers as may be detailed in the EDAM Transmission Service 

Provider tariff and business practices.  EDAM Transfer revenue for Energy allocated to 

the CAISO Balancing Authority is further allocated according to the CAISO Tariff, unless 

allocated directly to a Scheduling Coordinator for a Transmission Ownership Rights 

holder or Existing Contract rights holder consistent with the terms of the agreement 



concerning use of the transmission facilities supporting the EDAM Transfer.   

33.11.1.1.2 Imbalance Reserve Transfer Revenue 

The CAISO collects EDAM Transfer revenue for Imbalance Reserves when the transfer 

scheduling limit binds while optimizing capacity to meet the Imbalance Reserves 

Requirement for an EDAM Entity Balancing Authority Area or the CAISO Balancing 

Authority Area and manifests as price separation between the Shadow Price of the 

Imbalance Reserves procurement between the two Balancing Authority Areas at an 

EDAM Transfer location that is attributed to an EDAM Transfer System Resource.  The 

CAISO calculates the hourly EDAM Transfer revenue for Imbalance Reserves as the 

product of the transfer quantity and the difference between the Locational IRU Price or 

Locational IRD Price, as appropriate, on either side of the binding limit.  The CAISO will 

allocate the EDAM Transfer revenue for Imbalance Reserves equally between the 

Balancing Authority Areas, except when the CAISO has been notified during the 

implementation of the Day-Ahead Market within a prospective EDAM Entity Balancing 

Authority Area of an agreement between both EDAM Entities on either side of a EDAM 

Transfer that a different allocation for some portion of the EDAM Transfer revenue is 

required to give effect to a pre-existing commercial arrangement.  The CAISO will then 

allocate the EDAM Transfer revenue for Imbalance Reserves directed to a Balancing 

Authority Area based upon whether the transmission across an EDAM Internal Intertie is 

made available by: (a) an EDAM Entity pursuant to Section 33.18.2, in which case the 

CAISO will allocate the EDAM Transfer revenue to the EDAM Entity Scheduling 

Coordinator, (b) an EDAM Transmission Service Provider customer pursuant to Section 

33.18.2.2.2, in which case the CAISO will allocate the EDAM Transfer revenue to the 

Scheduling Coordinator for the EDAM Transmission Service Provider customer, or (c) an 

EDAM Legacy Contract, Existing Contract, EDAM Transmission Ownership Right, or 

Transmission Ownership holder pursuant to Section 33.18.2.2.2, in which case the 

CAISO will allocate the EDAM Transfer revenue to the Scheduling Coordinator for the 

EDAM Legacy Contact, Existing Contract EDAM Transmission Ownership Right, or 



Transmission Ownership holder, respectively.  An EDAM Entity will ensure that EDAM 

Transfer revenue for Imbalance Reserves allocated to its EDAM Entity Scheduling 

Coordinator is thereafter allocated by all applicable EDAM Transmission Service 

Providers as may be detailed in the EDAM Transmission Service Provider tariff.  EDAM 

Transfer revenue for Imbalance Reserves allocated to the CAISO Balancing Authority is 

further allocated in the CAISO Balancing Authority Area according to the CAISO Tariff, 

unless allocated directly to a Scheduling Coordinator for a Transmission Ownership 

Rights holder or Existing Contract rights holder consistent with the terms of the 

agreement concerning use of the transmission facilities supporting the EDAM Transfer.   

33.11.1.1.3 Reliability Capacity Transfer Revenue 

EDAM Transfer revenue for Reliability Capacity occurs when the transfer scheduling limit 

binds while optimizing capacity to meet the RUC Procurement Target for an EDAM Entity 

Balancing Authority Area or the CAISO Balancing Authority Area and manifests as price 

separation between the Shadow Price of the Reliability Capacity procurement between 

the two Balancing Authority Areas at an EDAM Internal Intertie that is attributed to an 

EDAM Transfer System Resource.  The CAISO calculates the hourly EDAM Transfer 

revenue for Reliability Capacity as the product of the transfer quantity and the difference 

between the RUC Price for RCU and the RUC Price for RCD, as applicable, on either 

side of the binding limit.  The CAISO will allocate the EDAM Transfer revenue for 

Reliability Capacity equally between the Balancing Authority Areas, except when the 

CAISO has been notified during the implementation of the Day-Ahead Market within a 

prospective EDAM Entity Balancing Authority Area of an agreement between both EDAM 

Entities on either side of a EDAM Transfer that a different allocation for some portion of 

the EDAM Transfer revenue is required to give effect to a pre-existing commercial 

arrangement.  The CAISO will then allocate the EDAM Transfer revenue for Reliability 

Capacity directed to a Balancing Authority Area based upon whether the transmission 

across an EDAM Internal Intertie is made available by: (a) an EDAM Entity pursuant to 

Section 33.18.2, in which case the CAISO will allocate the EDAM Transfer revenue to the 



EDAM Entity Scheduling Coordinator, (b) an EDAM Transmission Service Provider 

customer pursuant to Section 33.18.2.2.2, in which case the CAISO will allocate the 

EDAM Transfer revenue to the Scheduling Coordinator for the EDAM Transmission 

Service Provider customer, or (c) an EDAM Legacy Contract, Existing Contract, EDAM 

Transmission Ownership Right, or Transmission Ownership holder pursuant to Section 

33.18.2.2.2, in which case the CAISO will allocate the EDAM Transfer revenue to the 

Scheduling Coordinator for the EDAM Legacy Contact, Existing Contract EDAM 

Transmission Ownership Right, or Transmission Ownership holder, respectively.  An 

EDAM Entity will ensure that EDAM Transfer revenue for Reliability Capacity allocated to 

its EDAM Entity Scheduling Coordinator is thereafter allocated by all applicable EDAM 

Transmission Service Providers as may be detailed in the EDAM Transmission Service 

Provider tariff and business practices.  EDAM Transfer revenue for Reliability Capacity 

allocated to the CAISO Balancing Authority Area is further allocated in the CAISO 

Balancing Authority Area according to the CAISO Tariff, unless allocated directly to a 

Scheduling Coordinator for a Transmission Ownership Rights holder or Existing Contract 

rights holder consistent with the terms of the agreement concerning use of the 

transmission facilities supporting the EDAM Transfer. 

33.11.1.2 Congestion Revenue 

The CAISO will collect Congestion revenue based on price differences in the Marginal Cost of 

Congestion of the LMP across PNodes within the EDAM Area.  For each Settlement Period of the 

DAM, the CAISO will calculate the contribution of each Balancing Authority Area in the EDAM 

Area to the Marginal Cost of Congestion at each resource location and intertie in the EDAM Area 

for each Balancing Authority Area based on the location of the Transmission Constraints in each 

Balancing Authority Area, EDAM Interties, and constraints enforced outside of the EDAM Area 

needed to manage that Balancing Authority Area’s responsibilities.  The CAISO will distribute the 

Congestion Charge revenue collected from the Transmission Constraints in each Balancing 

Authority Area in the EDAM Area, including any adjustment for the CAISO Balancing Authority 

Area in accordance with Section 11 and any adjustment for EDAM Entity Balancing Authority 



Areas to account for schedules associated with EDAM Legacy Contracts, EDAM Transmission 

Ownership Rights and registered EDAM Transmission Service Provider transmission customer 

rights under Sections 33.16, 33.17, and 33.18, respectively, to the applicable Balancing Authority 

Area within which the Congestion occurred.  An EDAM Entity will ensure that Congestion revenue 

allocated to its EDAM Entity Scheduling Coordinator is further allocated by all applicable EDAM 

Transmission Service Providers as may be detailed in the EDAM Transmission Service Provider 

tariff and business practices.  Congestion revenue allocated to the CAISO Balancing Authority 

Area will be further allocated according to the CAISO Tariff, including Section 11.2.1 and Section 

11.2.4.    

33.11.2  EDAM RSE Failure Surcharge 

A Balancing Authority Area in the EDAM Area must meet the requirements of the EDAM RSE for 

its Balancing Authority Area, as provided in Section 33.31.1.4.  The applicable Scheduling 

Coordinator for each Balancing Authority Area in the EDAM Area that fails to meet all of the 

requirements of the EDAM RSE will be allocated the applicable EDAM RSE failure surcharge, as 

provided in Section 33.31.1.5.   

33.11.2.1 Calculation of the EDAM RSE Failure Surcharges  

33.11.2.1.1 EDAM RSE On-Peak Upward Failure Insufficiency Surcharge   

If a Balancing Authority Area in the EDAM Area fails to satisfy all of the upward 

components of the EDAM RSE, as set forth in Section 33.31.1.3, during any hour within 

the sixteen-hour on-peak period, then the applicable Scheduling Coordinator for the 

Balancing Authority Area may be allocated the EDAM RSE On-Peak Upward Failure 

Insufficiency Surcharge in each hour of the sixteen-hour on-peak period, with such 

surcharge established on a tiered structure, as provided in Section 33.31.1.5.  The EDAM 

RSE On-Peak Upward Failure Insufficiency Surcharge will be calculated as the product of 

(a) the highest EDAM RSE Hourly Upward Deficiency Quantity during the sixteen-hour 

on-peak period of that day, (b) the greater of the published bilateral electric index prices 

for the applicable EDAM Trade Location, and (c) the EDAM RSE Failure Multiplier 

adjusted by the EDAM RSE Failure Scaling Factor.  The EDAM RSE On-Peak Upward 



Failure Insufficiency Surcharge applied in each hour of the sixteen-hour block will be 

adjusted by the EDAM RSE On-Peak Upward Credit amount for each hour the Balancing 

Authority Area satisfied all of the upward components of the EDAM RSE.  In the event 

the EDAM RSE On-Peak Credit amount exceeds the surcharge amount, the EDAM RSE 

On-Peak Upward Failure Insufficiency Surcharge will be zero.   

33.11.2.1.2 EDAM RSE Off-Peak Upward Failure Insufficiency Surcharge  

If a Balancing Authority Area in the EDAM Area fails to satisfy all of the upward 

components of the EDAM RSE, as set forth in Section 33.31.1.3 in the upward direction 

during any hour within the off-peak period, then the applicable Scheduling Coordinator for 

the Balancing Authority Area may be allocated the EDAM RSE Off-Peak Upward Failure 

Insufficiency Surcharge for each hour during the off-peak period in which there has been 

an upward failure.  The EDAM RSE Off-Peak Upward Failure Insufficiency Surcharge will 

be calculated as the product of (a) EDAM RSE Hourly Upward Deficiency Quantity; (b) 

the load-weighted average of the LMP of the LAP within that Balancing Authority Area 

and (c) the EDAM RSE Failure Multiplier. 

33.11.2.1.3 EDAM RSE Downward Failure Insufficiency Surcharge  

If a Balancing Authority Area in the EDAM Area fails to satisfy all of the downward 

components of the EDAM RSE during any hour, as set forth in Section 33.31.1.3, then 

the applicable Scheduling Coordinator for the Balancing Authority Area may be allocated 

the EDAM RSE Downward Failure Insufficiency Surcharge for each hour in which there 

has been a downward failure.  The EDAM RSE Downward Insufficiency Charge will be 

calculated as the product of (a) the EDAM RSE Hourly Downward RSE Deficiency 

Quantity and (b) the Marginal Energy Cost of that Balancing Authority Area.  If the EDAM 

RSE Hourly Downward Deficiency Quantity is greater than ten (10) MW, then the 

Balancing Authority Area will be assessed the EDAM RSE Downward Failure 

Insufficiency Surcharge for each hour in which there has been a downward failure.   If the 

EDAM RSE Hourly Downward Deficiency Quantity is less than or equal to ten (10) MW, 

then there will be no EDAM RSE Downward Failure Insufficiency Surcharge during the 



applicable hour given the de minimis nature of the failure.     

33.11.2.2 EDAM RSE Surcharge Distribution  

The CAISO will sum all EDAM RSE surcharge-related revenue on an hourly basis and distribute 

as follows: 

33.11.2.2.1 EDAM RSE On-Peak Upward Failure Insufficiency Revenue 

Distribution  

On an hourly basis, the CAISO will sum the EDAM RSE On-Peak Upward Failure 

Insufficiency Surcharge revenue owed by Balancing Authority Areas with tier 2 or tier 3 

upward failures of the EDAM RSE during the on-peak hours and distribute that revenue, 

pro rata, to the applicable Scheduling Coordinator for the Balancing Authority Areas in 

the EDAM Area that satisfied all upward components of the EDAM RSE in all of the 

sixteen on-peak hours of that Trading Day.  If no Balancing Authority Area in the EDAM 

Area satisfied all of the upward components of the EDAM RSE in all of the sixteen on-

peak hours of that Trading Day, then the CAISO will distribute the revenue collected on 

an hour-by-hour basis, pro rata, to the applicable Scheduling Coordinator for the 

Balancing Authority Areas that satisfied all of the upward components of the EDAM RSE 

in that on-peak hour.  In both cases, the pro-rata distribution will be determined based on 

a Balancing Authority Area’s total net EDAM Transfers in the export direction as the 

numerator and the total sum of the net EDAM Transfers in the export direction of 

Balancing Authority Areas that satisfied all of the upward components of the EDAM RSE 

upward tests as the denominator.  If no Balancing Authority Area in the EDAM Area 

satisfied all of the upward components of the EDAM RSE in any single on-peak hour, 

then the CAISO will not collect the EDAM RSE On-Peak Upward Failure Insufficiency 

Surcharge revenue from the applicable Scheduling Coordinator for the Balancing 

Authority Area in the EDAM Area for that single on-peak hour.   

33.11.2.2.2 EDAM RSE Off-Peak Upward Failure Insufficiency Revenue 

Distribution  

On an hourly basis, the CAISO will sum the EDAM RSE Off-Peak Upward Failure 



Surcharge revenue owed by of the Balancing Authority Areas with tier 2 and tier 3 

upward failures of the EDAM RSE during the off-peak hours and distribute that revenue 

to the applicable Scheduling Coordinator for the Balancing Authority Areas in the EDAM 

Area that satisfied all of the upward components of the EDAM RSE in all of the off-peak 

hours of that Trading Day.  If no Balancing Authority Area in the EDAM Area satisfied all 

of the upward components of the EDAM RSE in all of the off-peak hours of that Trading 

Day, then the CAISO will distribute the revenue collected on an hour-by-hour basis, pro 

rata, to the applicable Scheduling Coordinator for the Balancing Authority Areas satisfied 

all of the upward components of the EDAM RSE in that off-peak hour.  In both cases, the 

pro rata distribution will be determined based on a Balancing Authority Area’s total net 

EDAM Transfers in the export direction as the numerator and the total net EDAM 

Transfers in the export direction of all Balancing Authority Areas that satisfied all of the 

upward components of the EDAM RSE as the denominator.  If no Balancing Authority 

Area in the EDAM Area has satisfied all of the upward components of the EDAM RSE in 

any single off-peak hour, then the CAISO will not collect the EDAM RSE Off-Peak 

Upward Failure Insufficiency Surcharge from the applicable Scheduling Coordinator for 

the Balancing Authority Area in the EDAM Area for that single off-peak hour.   

33.11.2.2.3 EDAM RSE Downward Failure Insufficiency Revenue Distribution  

On an hourly basis, the CAISO will sum the EDAM RSE Downward Failure Insufficiency 

revenue owed by Balancing Authority Areas in the EDAM Area that fail to satisfy all of the 

downward components of the EDAM RSE and distribute that revenue, pro rata, to the 

applicable Scheduling Coordinator for the Balancing Authority Areas in the EDAM Area 

that satisfied all downward components of the EDAM RSE for that Trading Day.  If no 

Balancing Authority Area in the EDAM Area satisfied all of the downward components of 

the EDAM RSE over the twenty-four hour period of the Trading Day, then the CAISO will 

distribute the revenue collected on an hour-by-hour basis, pro rata, to the applicable 

Scheduling Coordinator for the Balancing Authority Areas that satisfied all of the 

downward components of the EDAM RSE in any single hour.  In both cases, the pro rata 



distribution will be determined based on the Balancing Authority Area total net EDAM 

Transfers in the import direction as the numerator and the total sum of the net EDAM 

Transfers in the import direction of Balancing Authority Areas that satisfied all of the 

downward components of the EDAM RSE downward tests as the denominator.  If no 

Balancing Authority Area in the EDAM Area satisfied all of the downward components of 

the EDAM RSE in any single hour, then the CAISO will not collect the EDAM RSE 

Downward Failure Insufficiency Surcharge from the applicable Scheduling Coordinator 

for the Balancing Authority Area in the EDAM Area for that single hour.    

33.11.2.3 EDAM RSE Surcharge Allocation  

Revenue and costs arising from the EDAM RSE failure surcharge(s) distributed in accordance 

with Section 33.11.2.2 will be allocated to the CAISO Balancing Authority Area for sub-allocation 

in accordance with the CAISO Tariff and, for all other Balancing Authorities in the EDAM Area, to 

the applicable Scheduling Coordinator for any further sub-allocation in accordance with the 

requirements of the applicable tariffs and business practices of the entities within that EDAM 

Entity Balancing Authority Area. 

33.11.3 Day-Ahead Market Settlement 

The CAISO settles Day-Ahead Schedules and RUC Schedules issued to EDAM Market 

Participants as specified in this Section 33.11.3. 

33.11.3.1 Settling Day-Ahead Schedules for Energy 

The CAISO settles Day-Ahead Schedules for Energy issued to EDAM Market Participants as 

specified in Section 11.2.1.1 for Supply and as specified in Section 11.2.1.2 for Demand.  The 

CAISO settles Energy Exports at an EDAM External Intertie as specified in Section 11.2.1.4.   

The CAISO settles EDAM Transfers of Energy by assessing both the importing and exporting 

Balancing Authority Areas.  In the case of EDAM Entities, the CAISO assesses the Scheduling 

Coordinator representing the importing Balancing Authority Area a settlement equal to the 

product of the quantity of the import and the LMP at the relevant Scheduling Point pricing location 

and assesses the Scheduling Coordinator representing the exporting Balancing Authority Area a 

settlement equal to the product of the quantity of the export and the LMP at the relevant 



Scheduling Point pricing location.  If the CAISO is one of the importing or exporting Balancing 

Authority Areas, then the CAISO allocates the product of the export or import, as appropriate, and 

the LMP at the relevant Scheduling Point pricing location to CAISO Scheduling Coordinators as 

specified in Section 11 for allocating EDAM Transfers of Energy.  

33.11.3.2 Settling Imbalance Reserves 

The CAISO settles Imbalance Reserves Awards issued to EDAM Resources as specified in 

Sections 11.2.1.1.2, 11.2.1.8, and 11.25.2.1.1 as though the EDAM Resource were a 

Participating Generator.  

The CAISO allocates the costs of procuring Imbalance Reserves in the EDAM as specified in 

Section 11.2.1.9 individually for each EDAM Entity with the exception that any reference to the 

CAISO Balancing Authority Area is a reference to the Balancing Authority Area of the relevant 

EDAM Entity.   

In allocating the costs of Imbalance Reserves, the CAISO assesses both the importing and 

exporting Balancing Authority Areas for EDAM Transfers of Imbalance Reserves.  In the case of 

EDAM Entities, the CAISO assesses the Scheduling Coordinator representing the importing 

Balancing Authority Area a settlement equal to the product of the quantity of the import and the 

Locational IRU Price or Locational IRD Price, as applicable, at the relevant Scheduling Point 

pricing location.  In the case of EDAM Entities, the CAISO assesses the Scheduling Coordinator 

representing the exporting Balancing Authority Area a settlement equal to the product of the 

quantity of the export and the Locational IRU Price or Locational IRD Price, as applicable, at the 

relevant Scheduling Point pricing location.  If the CAISO is one of the importing or exporting 

Balancing Authority Areas, then the CAISO allocates the product of the export or import, as 

appropriate, and the Locational IRU Price or Locational IRD Price, as applicable, at the relevant 

Scheduling Point pricing location to CAISO Scheduling Coordinators as specified in Section 11 

for allocating EDAM Transfers of Imbalance Reserves. 

33.11.3.3 Settling Reliability Capacity 

The CAISO settles RUC Awards issued to EDAM Resources as specified in Section 11.2.2 as 

though the EDAM Resource were a Participating Generator or other seller of Energy or Ancillary 



Services. 

The CAISO allocates the costs of procuring Reliability Capacity in the EDAM as specified in 

Section 11.8.6.5.3.3 individually for each EDAM Entity with the exception that any reference to 

the CAISO Balancing Authority Area is a reference to the Balancing Authority Area of the relevant 

EDAM Entity.  In allocating the costs of Reliability Capacity, the CAISO assesses both the 

importing and exporting Balancing Authority Areas for EDAM Transfers of Reliability Capacity.  

The CAISO assesses the importing Balancing Authority Area a charge equal to the product of the 

quantity of the import and the RUC Price for RCU or RUC Price for RCD, as applicable, at the 

relevant Scheduling Point pricing location.  The CAISO assesses the exporting Balancing 

Authority Area a credit equal to the product of the quantity of the export and the RUC Price for 

RCU or RUC Price for RCD, as applicable, at the relevant Scheduling Point pricing location.  If 

the CAISO is one of the importing or exporting Balancing Authority Areas, then the CAISO 

allocates the product of the export or import, as appropriate, and the RUC Price for RCU or RUC 

Price for RCD, as applicable, at the relevant Scheduling Point pricing location to CAISO 

Scheduling Coordinators as specified in Section 11 for allocating EDAM Transfers of Reliability 

Capacity. 

33.11.3.4 Settling Ancillary Services  

The EDAM does not procure Ancillary Services for EDAM Entity Balancing Authority Areas and 

the CAISO therefore does not settle charges or payments for Ancillary Services for the EDAM 

Entities in the Extended Day-Ahead Market.  Ancillary Services provided by an EDAM Entity 

cannot be used to offset Ancillary Services obligations of a Scheduling Coordinator representing 

an entity with Ancillary Services obligations in the CAISO Balancing Authority Area. 

33.11.3.5 IFM Bid Cost Recovery  

EDAM Resources may receive Bid Cost Recovery for the IFM in accordance with Section 11.8.  

The CAISO allocates the IFM Bid Cost Uplift to Balancing Authority Areas in the EDAM Area, with 

the following rules in addition to any provisions in Section 11.8. 

For a Balancing Authority Area with net Energy export transfer, the CAISO transfers a portion of 

the Balancing Authority Area’s IFM Bid Cost Uplift amount to Balancing Authority Areas receiving 



net Energy import transfers.  For purposes of the foregoing, a Balancing Authority Area has net 

import transfers if the sum of the Balancing Authority Area’s net Energy transfer and its net 

Imbalance Reserve transfer is in the import direction.  If such sum is in the export direction, the 

Balancing Authority Area is deemed to have a net Energy export transfer. 

The Balancing Authority Area IFM Bid Cost Uplift transfer adjustment amount will equal the 

product of the Balancing Authority Area hourly IFM Bid Cost Uplift amount and the ratio of the 

Balancing Authority Area’s Day-Ahead net Energy export transfers and net Imbalance Reserve 

Up export transfers divided by Balancing Authority Area’s Day-Ahead Schedules, Day-Ahead net 

Energy export transfers, net Imbalance Reserve Up export transfers and virtual demand, if 

applicable.  The CAISO allocates the IFM Balancing Authority Area IFM Bid Cost Uplift transfer 

adjustment amount to Balancing Authority Areas with net transfers in the import direction.  For 

each EDAM Entity Balancing Authority Area, the CAISO allocates the adjusted Balancing 

Authority Area IFM BCR amounts to the EDAM Entity for allocation under the applicable tariff 

and, for the CAISO Balancing Authority Area, pursuant to Section 11.8.6. 

33.11.3.6 RUC Bid Cost Recovery  

EDAM Resources may receive Bid Cost Recovery for RUC in accordance with Sections 11.8.3.   

For each Trading Hour, the CAISO calculates the RUC Bid Cost Uplift for each EDAM Entity and 

the CAISO Balancing Authority Area.  The CAISO allocates the RUC Bid Cost Uplift to each 

EDAM Entity Balancing Authority Area according the methodology specified in Section 11.8.6.5 

with the following adjustments.  

For a Balancing Authority Area with net Reliability Capacity export transfer, the CAISO transfers a 

portion of the Balancing Authority Area’s RUC Bid Cost Uplift amount to Balancing Authority 

Areas receiving net Reliability Capacity transfers.  For purposes of the foregoing, a Balancing 

Authority Area receives net Reliability Capacity transfers if the sum of the Balancing Authority 

Area’s net Reliability Capacity transfers is in the import direction.  If such sum is in the export 

direction, the Balancing Authority Area is deemed to have a net Reliability Capacity export 

transfer. 

The Balancing Authority Area RUC Bid Cost Uplift transfer adjustment amount will equal the 



product of the Balancing Authority Area hourly RUC Bid Cost Uplift amount and the ratio of the 

Balancing Authority Area’s net Reliability Capacity export transfers divided by Balancing Authority 

Area’s Reliability Capacity Schedules.  The CAISO allocates the IFM Balancing Authority Area 

IFM Bid Cost Uplift transfer adjustment amount to Balancing Authority Areas with net transfers in 

the import direction.  For each EDAM Entity Balancing Authority Area, the CAISO allocates the 

adjusted Balancing Authority Area IFM BCR amounts to the EDAM Entity for allocation under its 

tariff and, for the CAISO Balancing Authority Area, pursuant to Section 11.8.6. 

33.11.3.7 Greenhouse Gas in the IFM 

Resources that receive a Day-Ahead attribution to serve Demand in a GHG Regulation Area will 

receive a GHG payment.  The GHG payment is the product of the IFM obligation to serve 

Demand in a specific GHG Regulation Area and the IFM Marginal GHG Cost for that respective 

GHG Regulation Area.  For a resource within a GHG Regulation Area that does not receive an 

attribution to served Demand in another GHG Regulation Area, the cost of GHG compliance is 

embedded in the resource’s LMP. 

33.11.3.8 EDAM Legacy Contracts, EDAM Ownership Rights, and Day-Ahead 

Schedules  

Scheduling Coordinators who Self-Schedule Energy in the IFM using their qualified and 

registered EDAM Transmission Service Provider rights will settle at the LMP in a manner similar 

to all other Day-Ahead awards.  Scheduling Coordinators who Self-Schedule Energy in the IFM 

using their qualified and registered EDAM Legacy Contract Rights or EDAM Transmission 

Ownership Rights will settle at the LMP in a manner similar to all other Day-Ahead awards, 

except the balanced portion of a Schedule associated with an EDAM Legacy Contract or an 

EDAM Transmission Ownership Right will be eligible for mitigation against Congestion costs in 

accordance with Section 33.16 and Section 33.17, and be settled as described in this Section 

33.11.3.8.  The CAISO will facilitate this mitigation by reversing the Marginal Cost of Congestion 

component of the LMP difference between the balanced source Day-Ahead Schedule and sink 

Day-Ahead Schedule.  The CAISO will include these Congestion costs in the calculation of Day-

Ahead Congestion revenue.  In addition, long-term contracts with special marginal losses 



provisions will have a similar Settlement mechanism apply to the Marginal Cost of Losses 

component of the LMP. 

33.11.3.9 Neutrality  

The CAISO will consider each component of the LMP to ensure neutrality within a Balancing 

Authority Area in the EDAM Area and across GHG Regulation Areas: Marginal Energy Cost, 

Marginal Cost of Congestion, Marginal Cost of Losses, and the applicable Marginal GHG Cost.   

33.11.3.9.1 Marginal Loss Offset 

The CAISO will calculate an hourly Day-Ahead marginal loss offset amount for each 

Balancing Authority Area.  The hourly Day-Ahead marginal loss offset amount will equal 

the sum of the product of Day-Ahead Energy Schedules, including Schedules for Virtual 

Awards and transfer Energy schedules, and the Marginal Cost of Losses at their relevant 

pricing location.  The CAISO will allocate the hourly Day-Ahead marginal loss offset 

amount to the EDAM Entity and, for the CAISO Balancing Authority Area, to Measured 

Demand.  The hourly Day-Ahead marginal losses offset amount will also include any 

marginal losses reversal from balanced Schedule portions of EDAM Legacy Contracts, 

EDAM Transmission Ownership Rights, and Self-Schedules submitted in accordance 

with Section 33.18.2.2.1. 

33.11.3.9.2 Marginal Greenhouse Gas Cost Offset 

The CAISO will calculate an hourly Day-Ahead Marginal GHG Cost Offset amount in 

relation to each GHG Regulation Area.  The hourly Day-Ahead Marginal GHG Cost 

Offset amount will equal the product of Day-Ahead Energy Schedules within the GHG 

Regulation Area, including Schedules for Virtual Awards; GHG attributions associated 

with the GHG Regulation Area and the applicable Marginal GHG Cost.  The CAISO will 

allocate the Day-Ahead Marginal GHG Cost Offset amount to a GHG Regulation Area’s 

metered Demand.     

33.11.3.9.3 Marginal Congestion Offset 

The CAISO will calculate an hourly Day-Ahead marginal Congestion offset revenue for 



each EDAM Entity Balancing Authority Area.  The hourly Day-Ahead marginal 

Congestion offset revenue will equal the sum of the product of Day-Ahead Energy 

Schedules, including Schedules for Virtual Awards and Energy transfer Schedules, and 

the Marginal Cost of Congestion contribution for each EDAM Entity Balancing Authority 

Area at its relevant pricing location and considering relevant intertie Transmission 

Constraints.  The hourly Day-Ahead Congestion revenue amount will also account for 

any EDAM Legacy Contracts and EDAM Transmission Ownership Rights marginal 

Congestion adjustment amounts.  The CAISO will allocate the hourly Day-Ahead 

marginal Congestion revenue amount to each EDAM Entity and the hourly Day-Ahead 

marginal Congestion revenue amount allocated to the CAISO Balancing Authority Area 

will be distributed first to CRRs and then to any surplus allocated to Measured Demand 

per the CAISO Tariff.  

33.11.3.9.4 Marginal Energy Offset 

The CAISO will calculate an hourly Day-Ahead marginal Energy offset amount for each 

EDAM Entity Balancing Authority Area.  The Balancing Authority Area hourly Day-Ahead 

marginal Energy offset amount will equal the remainder of the hourly Day-Ahead Energy 

Settlement less the offset amounts attributed to the Balancing Authority Area Day-Ahead 

Marginal Cost of Losses, Balancing Authority Area Day-Ahead Marginal GHG Cost, and 

Balancing Authority Area Day-Ahead Marginal Cost of Congestion.  The CAISO will 

allocate the hourly Day-Ahead marginal Energy offset amount to the EDAM Entity and for 

the CAISO Balancing Authority Area to metered Demand. 

33.11.4 Real-Time Market Settlement 

The CAISO settles EIM Market Participants in the RTM as specified in Sections 11.5, 11.8, 11.10, 

11.25, 11.29, and all other aspects of Section 11 that pertain to the RTM and apply to EIM Market 

Participants.  The CAISO settles EDAM Market Participants as EIM Market Participants assuming 

references to an EIM Base Schedule is a reference to a Day-Ahead Schedule with the following 

modifications.  

33.11.4.1 Balancing Test Under-scheduling and Over-scheduling Charge 



EDAM Entities are not subject to the balancing test in Section 29.34(k) and will not be eligible for 

revenue apportionment and allocation pursuant to Section 29.11(d)(3).   

33.11.4.2 Fifteen-Minute Market (FMM) Imbalance Energy Settlement 

Intertie Schedules awarded an Energy Schedule in the Day-Ahead Market that subsequently 

have an incremental/decremental FMM Schedule change in the RTM, and did not submit an E-

Tag prior to the HASP, will be subject to the HASP reversal rule applied through Settlement 

according to Section 11.32.    

33.11.4.3 Ancillary Services in the RTM 

EDAM Entity Balancing Authority Areas will provide the RTM with total Ancillary Service self-

provision.  This RTM self-provision should equal the Day-Ahead self-provision or Day-Ahead self-

provision plus any incremental Real-Time self-provision if Ancillary Service requirements increase 

in the RTM.   

33.11.4.4 Intertie Deviations 

The CAISO does not assess Under/Over Delivery Charges pursuant to Section 11.31 for intertie 

transactions at EDAM Internal Interties between EDAM Entities. 

33.11.5 Implementation Fee 

The CAISO will recover an implementation fee through the EDAM Entity Implementation 

Agreement to recover its costs incurred to onboard each EIM Entity into the Extended Day-Ahead 

Market based on the CAISO’s cost of service.  The CAISO will determine hourly rates for 

onboarding activity on an annual basis based on current aggregated and burdened labor rates.  

The majority of the onboarding costs will be labor costs; however, it is reasonable to assume 

some onboarding-specific non-labor costs.  The CAISO will recover the cost to implement each 

EDAM Entity, which may vary depending on the size and complexity of the project.  A $300,000 

deposit will be collected from prospective EDAM Entities to cover the actual start-up costs 

incurred.  If the deposit exceeds the actual cost incurred to provide onboarding services, the 

CAISO will refund the excess amount, including any Interest accrued on the remaining deposit.  If 

the actual implementation costs exceed the deposit, additional deposits in $300,000 increments 

will be required, which the EDAM Entity must pay within thirty (30) days of receiving the invoice.  



Any invoice payment past due will accrue interest, per annum, calculated in accordance with 5 

C.F.R. § 1315.10.  If the EDAM Entity fails to timely pay any undisputed costs, the CAISO will not 

be obligated to continue performing onboarding activities unless and until the EDAM Entity has 

paid all undisputed amounts.  If an EDAM Entity terminates an implementation agreement after 

the prospective EDAM entity’s onboarding has begun, the CAISO will make every attempt to halt 

work and stop incurring costs on implementation as soon as practical.  Any implementation-

related costs the CAISO incurs will be drawn against the deposit provided.  The CAISO will 

invoice the prospective EDAM entity for any amounts over the onboarding deposit; invoices will 

be due no later than thirty (30) days after the date of receipt.  The CAISO will provide a report that 

details deposit(s) received, actual costs incurred, and applicable interest earnings (on deposit 

balance) for each onboarding project and return any unused deposit remaining after onboarding, 

plus interest on the remaining deposit (based on the average interest rate earned), to the EDAM 

Entity within ninety (90) days after onboarding is completed and acknowledged by both the 

CAISO and EDAM Entity. 

33.11.6 Administrative Charge 

The CAISO will charge each EDAM Market Participant an EDAM Administrative Charge, which 

consists of the EDAM System Operations Charge and the Day-Ahead and Real-Time portions of 

the Market Services Charge, both volumetric charges.  The CAISO will no longer collect the EIM 

Administrative Charge from an EDAM Market Participant.  The Market Services Charge is 

described in Appendix F, Schedule 1, Part A.  The EDAM System Operations Charge will be the 

product of the Systems Operations Charge, as calculated according to the formula in Appendix F, 

Schedule 1, Part A, real-time market percentage, as calculated in the cost of service study 

conducted according to Appendix F, Schedule 1, Part A, applied to metered values in MWh of 

Supply and Demand represented by the Scheduling Coordinator for the EDAM Market 

Participant.  

33.11.7  Transmission Revenue Recovery.   

The CAISO will allocate to each EDAM Entity and EDAM Load Serving Entity an EDAM Access 

Charge for recovery of EDAM recoverable revenue according to Section 33.26.  The CAISO will 



charge Market Participants for transmission service on the CAISO Controlled Grid according to 

Section 26. 

33.11.8  Flexible Ramping Product.   

The CAISO will allocate and settle payments and charges for the Flexible Ramping Product 

according to Section 11.25. 

33.11.9  Settlement 

With regard to the CAISO’s assessment and payment of charges to, and collection of charges 

from, EDAM Market Participants pursuant to Sections 11 and 33.11, the CAISO will assess, pay, 

and collect such charges, address disputed invoices, assess, pay and collect Settlement-related 

fees and charges, including those under Sections 11.21, 11.28, and 11.29, and make any 

financial adjustments in accordance with the terms and schedule set forth in Section 11.   

33.12 Creditworthiness 

EDAM Entity Scheduling Coordinators, EDAM Load Serving Entity Scheduling Coordinators, and EDAM 

Resource Scheduling Coordinators must comply with the creditworthiness requirements of the CAISO 

Tariff.  In the event EDAM Entity Scheduling Coordinators, EDAM Load Serving Entity Scheduling 

Coordinators, or EDAM Resource Scheduling Coordinators fail to satisfy the credit or other requirements 

in Section 12, the consequences specified in Section 12 will apply. 

33.13 Dispute Resolution 

Confirmation and validation of any dispute associated with the participation of EDAM Market Participants 

in the Day-Ahead Market is subject to Section 11.29.8 and will be managed through the CAISO’s 

customer inquiry, dispute, and information system and as provided in the Business Practice Manual for 

the Extended Day-Ahead Market.  EDAM Market Participants will be subject to dispute resolution 

pursuant to Section 13.  

33.14 Force Majeure, Indemnity, Liabilities, and Penalties 

The provisions of Section 14 regarding Uncontrollable Force, indemnity, liability, and penalties will apply 

to the participation of EDAM Market Participants in the Day-Ahead Market.  

33.15 Regulatory Filings 

The regulatory filings provisions of Section 15 will apply to the Extended Day Ahead Market.  



33.16 EDAM Legacy Contracts 

33.16.1 Administration.  

Section 16 will apply to EDAM Market Participants as referenced in this Section 33.16.  The 

CAISO will accommodate EDAM Legacy Contracts in accordance with Section 16 as required to 

implement this Section 33.16.  With respect to applicable provisions of Section 16:  

(a) references to Existing Contracts will be read as references to EDAM Legacy 

Contracts;  

(b) references to a Participating TO will be read as references to an EDAM Entity;  

(c) any applicable EDAM Transmission Service Providers in an EDAM Entity Balancing 

Authority Area must satisfy the requirements of Section 16 and this Section 33.16;  

(d) references to the CAISO Controlled Grid will be read as references to EDAM 

Transmission Service Provider facilities; and  

(e) references to the CAISO Balancing Authority or CAISO Balancing Authority Area will 

be read as references to an EDAM Entity Balancing Authority or EDAM Entity Balancing 

Authority Area, respectively.   

33.16.2 Registration 

The EDAM Entity for the Balancing Authority Area associated with a potential EDAM Legacy 

Contract will determine if the contract qualifies as an EDAM Legacy Contract and coordinate with 

the EDAM Legacy Contract rights holder and any applicable EDAM Transmission Service 

Providers to provide the CAISO with information and instructions as required by Section 16.4 and 

the procedures and timelines in the Business Practice Manual for the Extended Day-Ahead 

Market.    

33.16.3  Availability 

An EDAM Legacy Contract rights holder, in coordination with the applicable EDAM Entity, may 

Self-Schedule all the capacity available under the terms of the contract, in which case none of the 

capacity will be available for EDAM Transfers.  Alternatively, an EDAM Legacy Contract rights 

holder may Self-Schedule a portion of the capacity or none at all, in which case the unreserved 

capacity will be made available only for EDAM Transfers in accordance with Section 33.18.2.2.2 



and the terms of the EDAM Legacy Contract.  An EDAM Legacy Contract rights holder must be 

represented by a Scheduling Coordinator, which may be the EDAM Entity Scheduling 

Coordinator.  The EDAM Legacy Contract rights holder must coordinate use of its rights with the 

EDAM Entity associated with the EDAM Legacy Contract, and communicate the transmission 

capacity available for EDAM Transfers to the CAISO in accordance with the procedures and 

timelines in the Business Practice Manual for the Extended Day-Ahead Market. 

33.16.4 Scheduling 

A Scheduling Coordinator for an EDAM Legacy Contract rights holder must submit Self-

Schedules consistent with the requirements of Section 16.6 and not Economic Bids associated 

with its Contract Reference Number.  Validation of Self-Schedules associated with a Contract 

Reference Number will follow the procedures in Section 16.6.2, and such Self-Schedules will 

receive the priority established in Section 16.5 and the settlement treatment established in 

Section 16.6.3 according to the results of the validation rules and the registered characteristics of 

the rights. 

33.16.5  Settlement 

EDAM Transfer revenue will be settled with the Scheduling Coordinator for an EDAM Legacy 

Contract rights holder under Section 33.11.1.  Congestion revenue associated with an EDAM 

Legacy Contract will be settled with the Scheduling Coordinator for an EDAM Legacy Contract 

rights holder under Section 33.11.3.8.    

33.17 EDAM Transmission Ownership Rights 

33.17.1 Administration  

Section 17 will apply to EDAM Market Participants as referenced in this Section 33.17.  The 

CAISO will administer EDAM Transmission Ownership Rights in accordance with Section 17 as 

required to implement this Section 33.17.  With respect to applicable provisions of Section 17:  

(a) references to Transmission Ownership Rights will be read as references to EDAM 

Transmission Ownership Rights;  

(b) references to a Participating TO will be read as references to an EDAM Entity;  

(c) any applicable EDAM Transmission Service Providers in an EDAM Entity Balancing 



Authority Area must satisfy the requirements of Section 17 and this Section 33.17; 

(d) references to the CAISO Controlled Grid will be read as references to EDAM 

Transmission Service Provider facilities; and  

(e) references to the CAISO Balancing Authority or CAISO Balancing Authority Area will 

be read as references to an EDAM Entity Balancing Authority or EDAM Entity Balancing 

Authority Area, respectively.   

33.17.2 Registration 

The EDAM Entity for the Balancing Authority Area associated with the EDAM Transmission 

Ownership Rights will coordinate with the EDAM Transmission Ownership Rights holder to 

provide information and instructions as required by Section 17.1 and the procedures and 

timelines in the Business Practice Manual for the Extended Day-Ahead Market.   

33.17.3 Availability 

An EDAM Transmission Ownership Rights holder may Self-Schedule all the capacity associated 

with its ownership interest and elect not to make any such capacity available for EDAM Transfers 

or other use by the market.  Alternatively, an EDAM Transmission Ownership Rights holder may 

release a portion of the capacity for EDAM Transfers in accordance with Section 33.18.2.2.2 and, 

if the EDAM Transmission Ownership Rights holder is also a transmission service provider, the 

CAISO will afford its transmission customers similar treatment.  An EDAM Transmission 

Ownership Rights holder or customer must be represented by a Scheduling Coordinator, which 

may be the EDAM Entity Scheduling Coordinator.  The EDAM Transmission Ownership Rights 

holder must coordinate release of its rights with the EDAM Entity associated with the EDAM 

Transmission Ownership Rights, and communicate the available transmission capacity to the 

CAISO in accordance with the procedures and timelines in the Business Practice Manual for the 

Extended Day-Ahead Market.  Alternatively, an EDAM Transmission Ownership Rights holder 

may coordinate with the EDAM Entity to include all of its transmission ownership rights in the 

associated EDAM Transmission Service Information, in which case the transmission ownership 

rights would be made available pursuant to Section 33.18. 

33.17.4 Scheduling 



A Scheduling Coordinator for an EDAM Transmission Ownership Rights holder must submit Self-

Schedules consistent with the requirements of Section 17.3 and not Economic Bids associated 

with EDAM Transmission Ownership Rights.  Validation of Self-Schedules associated with EDAM 

Transmission Ownership Rights will follow the procedures in Section 17.3, and such Self-

Schedules will receive the priority established in Section 17.2 and the settlement treatment 

established in Section 17.3.3 according to the results of the validation rules and the registered 

characteristics of the rights. 

33.17.5  Settlement 

EDAM Transfer revenue will be settled with the Scheduling Coordinator for the EDAM 

Transmission Ownership Rights under Section 33.11.1.  Congestion revenue associated with an 

EDAM Transmission Ownership Right will be settled with the Scheduling Coordinator for the 

EDAM Transmission Ownership Rights under Section 33.11.3.8.  

33.18 Tariff Transmission Service by EDAM Transmission Service Providers  

An EDAM Entity must provide the CAISO with EDAM Transmission Service Information for the 

transmission system within its Balancing Authority Area and an EDAM Transmission Service Provider 

must make available for use in the Day-Ahead Market the transmission capacity supporting the network 

model data included in the CAISO’s Full Network Model for the EDAM Entity Balancing Authority Area, as 

provided in this Section 33.  The EDAM Transmission Service Provider must amend its tariff to the extent 

the EDAM Entity deems necessary to account for the transmission capacity it will make available in the 

Day-Ahead Market, provided such amendments are consistent with this Section 33.   

33.18.1  Transmission at EDAM External Interties 

An EDAM Transmission Service Provider with a transmission system located within an EDAM 

Entity Balancing Authority Area must coordinate with the EDAM Entity so that the transmission 

system is available to the Day-Ahead Market and the EDAM Entity has all necessary information 

to register the transmission service customers’ transmission service rights within the EDAM Entity 

Balancing Authority Area and at EDAM External Interties with the CAISO and other EDAM 

Entities as provided under the EDAM Transmission Service Provider tariff.  The EDAM Entity 

must also ensure association of an EIM Mirror System Resource in accordance with Section 



33.30.9 if an EDAM External Intertie is with an EIM Entity Balancing Authority Area.  

33.18.1.1  Qualification  

Transmission service that qualifies for registration includes network integration 

transmission service or firm and conditional firm point-to-point transmission service from:  

(a) a source in an EDAM Entity Balancing Authority Area to an EDAM External Intertie 

location, (b) an EDAM External Intertie location to a sink within the EDAM Entity 

Balancing Authority Area,  (c) a wheel through an EDAM Entity Balancing Authority Area 

from an EDAM External Intertie location to another EDAM External Intertie location, or (d) 

a source to a sink within an EDAM Entity Balancing Authority Area.   

33.18.1.2  Registration  

Qualified transmission services must be registered with the CAISO by the EDAM Entity in 

accordance with the procedures and timelines in the Business Practice Manual for the 

Extended Day-Ahead Market, which may differ depending upon the duration of the 

transmission rights, e.g., yearly, monthly, weekly or of a shorter duration.  Network 

integration transmission service customers will follow the EDAM Transmission Service 

Provider tariff for designation and un-designation of network resources.  

33.18.1.3  Scheduling  

The Scheduling Coordinator for a transmission customer of an EDAM Transmission 

Service Provider must use its firm or conditional firm point-to-point transmission service 

rights or associated secondary network service, and network integration transmission 

service rights, to/from an EDAM External Intertie by submitting a Self-Schedule 

export/import transaction to/from an EDAM External Intertie, a Self-Schedule wheeling 

through transaction between two EDAM External Interties, or an internal source and sink 

in accordance with Section 33.18.2.2.1.    

33.18.1.4  Permissible Intra-Day Transmission Schedule Changes 

When a schedule associated with registered transmission service rights is submitted in 

accordance with the EDAM Transmission Service Provider tariff after the start of the Day-

Ahead Market, it will be accommodated in the Real-Time Market.  The EDAM Entity 



Scheduling Coordinator for the EDAM Transmission Service Provider will ensure that the 

CAISO is notified of all such schedules submitted after the start of the Day-Ahead Market 

through submission of a Self-Schedule to the CAISO in accordance with Section 

33.18.2.2.3.   

33.18.1.5  Settlement 

A Self-Schedule associated with registered firm or conditional firm point-to-point 

transmission service rights or network integration transmission service at EDAM External 

Interties or within an EDAM Entity Balancing Authority Area will be settled by the CAISO 

with the Scheduling Coordinator that submitted the Self-Schedule.   

33.18.1.6 Resource Registration and Tagging 

The EDAM Entity will be responsible for registration of System Resources associated 

with imports into its Balancing Authority Area at an EDAM External Intertie, and will 

provide the CAISO with a pre-market and after-the-fact E-Tag for transmission schedules 

associated with an import, export or wheel through its Balancing Authority Area at EDAM 

External Interties, unless a System Resource associated with an import is unknown and 

the import supports delivery of firm Energy in accordance with Section 33.30.8.2. 

33.18.2  Transmission at EDAM Internal Interties  

An EDAM Transmission Service Provider with a transmission system located within an EDAM 

Entity Balancing Authority Area must coordinate with the EDAM Entity and the EDAM 

Transmission Service Provider tariff so that the EDAM Entity will have all necessary information 

to register transmission service customers’ transmission service at EDAM Internal Interties with 

the CAISO and other EDAM Entities in accordance with the procedures and timelines in the 

Business Practice Manual for the Extended Day-Ahead Market, which processes may differ 

depending upon the duration of the transmission rights, e.g., yearly, monthly, weekly or of a 

shorter duration.  EDAM Transfers must be supported by firm or conditional firm point-to-point 

transmission service rights across an EDAM Internal Intertie, network integration transmission 

service associated with an import of a designated network resource across an EDAM Internal 

Intertie, or available transfer capability across an EDAM Internal Intertie.  EDAM Legacy 



Contracts may support EDAM Transfers only if registered under Section 33.16.2.  EDAM 

Transmission Ownership Rights may support EDAM Transfers only if registered under Section 

33.17.2.  EDAM Transmission Service Provider rights may support EDAM Transfers as registered 

under this Section 33.18.2.  An EDAM Entity Scheduling Coordinator must identify the 

transmission limits associated with the firm and conditional firm point-to-point transmission 

service capacity and network integration transmission service capacity that will be available to the 

Day-Ahead Market at EDAM Internal Interties to support EDAM Transfers and register those 

rights with the CAISO.  The EDAM Entity Scheduling Coordinator responsible for submitting the 

E-Tag must communicate to the CAISO the transmission limits associated with the transmission 

service available under Section 33.18.2.1, Section 33.18.2.2 broken down into individual 

components for Section 33.18.2.2.1 through Section 33.18.2.2.3, and Section 33.18.2.3, in 

accordance with the procedures and timelines in the Business Practice Manual for the Extended 

Day-Ahead Market.   

33.18.2.1 Transmission to Support Resource Sufficiency Provided by the 

EDAM Entity  

An EDAM Transfer from the source Balancing Authority Area to the sink Balancing 

Authority Area to support the EDAM Resource Sufficiency Evaluation for the sink 

Balancing Authority Area must be supported by firm or conditional firm point-to-point 

transmission service or network integration transmission service across an EDAM 

Internal Intertie.  An EDAM Entity may also account for delivery of Supply external to its 

Balancing Authority Area in the EDAM Resource Sufficiency Evaluation under Section 

33.30.8; however, the transmission that may ultimately support delivery of the Supply is 

not known before the Day-Ahead Market and will not be available to support EDAM 

Transfers. 

33.18.2.2 Transmission Provided by Transmission Customers 

The Scheduling Coordinator must take one of three pathways described in Section 

33.18.2.2 prior to Market Close of the Day-Ahead Market to schedule its firm and 

conditional firm point-to-point transmission service rights, or network integration 



transmission service rights, at an EDAM Internal Intertie to support an EDAM Transfer 

which may or may not be required for the EDAM Resource Sufficiency Evaluation under 

Section 33.18.2.1.   

   33.18.2.2.1 Self-Schedule Associated with Registered Transmission 

The Scheduling Coordinator for a transmission customer of an EDAM 

Transmission Service Provider may submit a Self-Schedule for Energy 

associated with its registered firm or conditional firm point-to-point transmission 

service rights or network integration transmission service rights prior to Market 

Close of the Day-Ahead Market.  The Energy associated with the Self-Schedule 

will be settled by the CAISO with the Scheduling Coordinator for the registered 

transmission rights.   

   33.18.2.2.2 Release of the Transmission 

The Scheduling Coordinator for a transmission customer of an EDAM 

Transmission Service Provider, EDAM Legacy Contract or EDAM Transmission 

Ownership Right must notify the CAISO and the EDAM Transmission Service 

Provider prior to 9:00 a.m. the morning of the Day-Ahead Market if it intends to 

release its long-term and monthly firm and conditional firm point-to-point 

registered transmission service rights across an EDAM Internal Intertie.  The 

Scheduling Coordinator representing the transmission rights may determine, on a 

daily basis, whether to make the full amount or only a portion of its registered 

transmission service rights available for EDAM Transfers for that day only or a 

longer timeframe, provided such release is consistent with the registered 

transmission rights and the EDAM Transmission Service Provider tariff.  

Released transmission service rights cannot be reclaimed or scheduled for the 

duration of the trade date for which they have been released. The EDAM Entity 

Scheduling Coordinator associated with the EDAM Transmission Service 

Provider will ensure that information on such released transmission service rights 

is communicated to the CAISO for association with an EDAM Transfer System 



Resource in accordance with the timelines and procedures in the Business 

Practice Manual for the Extended Day-Ahead Market.  The released transmission 

capacity utilized by the Day-Ahead Market will be settled by the CAISO with the 

Scheduling Coordinator for the transmission rights. 

33.18.2.2.3 Permissible Intra-Day Transmission Schedule Changes  

If the Scheduling Coordinator for a transmission customer of an EDAM 

Transmission Service Provider does not release the transmission service rights 

or schedule its registered firm or conditional firm point-to-point transmission 

service rights under Section 33.18.2.2.1 or Section 33.18.2.2.2 prior to the Day-

Ahead Market, the capacity will be made available for EDAM Transfers in the 

Day-Ahead Market, and the transmission customer may nonetheless later 

exercise its rights under the EDAM Transmission Service Provider tariff.  If the 

transmission customer later submits a schedule associated with its registered 

transmission service rights in accordance with the EDAM Transmission Service 

Provider tariff, the EDAM Entity Scheduling Coordinator associated with the 

EDAM Transmission Service Provider will ensure that the CAISO is notified of all 

such transmission schedules through submission of a Self-Schedule to the 

CAISO by the EDAM Entity Scheduling Coordinator, which the CAISO will 

accommodate in the Real-Time Market.  The Real-Time Market may re-dispatch 

if necessary to accommodate the late Self-Schedule of the associated 

transmission service rights and will afford the Self-Schedule submitted by the 

EDAM Entity Scheduling Coordinator equal priority to cleared Day-Ahead 

Schedules unless the CAISO receives instructions that the EDAM Transmission 

Service Provider that it has assigned the Self-Schedule associated with firm  

OATT rights, whether point to point, network integration transmission service, or 

conditional firm, a scheduling priority higher than cleared Day-Ahead Schedules 

in accordance with the EDAM Transmission Service Provider tariff.  Self-

Schedules submitted after the Day-Ahead Market will be settled with the EDAM 



Entity Scheduling Coordinator. 

33.18.2.3 Unsold Available Transfer Capability   

The EDAM Entity Scheduling Coordinator will determine the amount of unsold firm 

available transfer capability at an EDAM Internal Intertie under the EDAM Transmission 

Service Provider tariff prior to 10:00 a.m. on the morning of the Day-Ahead Market, 

accounting for reserve sharing group obligations or other unique circumstances and 

arrangements as provided in the EDAM Transmission Service Provider tariff.  The unsold 

transmission capability as communicated by the EDAM Entity Scheduling Coordinator will 

be available for EDAM Transfers.  A single EDAM Entity Scheduling Coordinator, as 

agreed upon by the respective EDAM Transmission Service Providers at each EDAM 

Internal Intertie between Balancing Authority Areas in the EDAM Area will provide the 

CAISO with the available transfer capability associated with the EDAM Internal Interties 

for which it is responsible. 

33.18.2.4 EDAM Transfer Limits Used for the Day-Ahead Market   

The CAISO will communicate the quantity of transmission that the Day-Ahead Market 

utilized for EDAM Transfers to the EDAM Entity Scheduling Coordinator after Market 

Close of the Day-Ahead Market, which the EDAM Entity associated with the EDAM 

Transmission Service Provider will ensure the EDAM Transmission Service Provider will 

thereafter use to determine any remaining transmission to make available in accordance 

with its tariff and Section 29.  A single EDAM Entity Scheduling Coordinator, as agreed 

upon by the respective EDAM Transmission Service Providers at each EDAM Internal 

Intertie between Balancing Authority Areas in the EDAM Area, will provide the CAISO 

with an after-the-fact E-Tag for transmission schedules associated with the EDAM 

Internal Interties for which it is responsible. 

33.18.3 Contract Reference Number (CRN) 

The CAISO will recognize EDAM Transmission Service Provider customer transmission rights as 

provided under the EDAM Transmission Service Provider tariff subject to the provisions of 

Section 33.18.1 and Section 33.18.2.  The CAISO will assign a CRN for firm point-to-point or 



network transmission rights with a duration of a month or longer and registered (a) at EDAM 

Internal Interties, which will be associated with an EDAM Transfer System Resource, (b) at 

EDAM External Interties, which will be associated with a System Resource or according to 

Section 33.30.8.2, or (c) within an EDAM Entity Balancing Authority Area, which will be 

associated with an internal source and specific internal sink.   

33.18.3.1 Self-Schedules Associated with a CRN 

A Scheduling Coordinator that submits a balanced Self-Schedule less than or equal to 

the capacity associated with the CRN in accordance with Section 33.18.2.2.1 will be 

assigned a scheduling priority in the Day-Ahead Market above a Self-Schedule not 

associated with a CRN in the Day-Ahead Market in accordance with Section 27.4.3.4, 

which will be afforded a scheduling priority equal to cleared Day-Ahead Self-Schedules in 

the Real-Time Market.  Otherwise, the Self-Schedule will be assigned the same priority 

as a Self-Schedule in the Day-Ahead Market not associated with a CRN, and will be 

afforded a scheduling priority equal to cleared Day-Ahead Self-Schedules in the Real-

Time Market.  The CAISO will notify the Scheduling Coordinator if a Self-Schedule 

associated with a CRN is not balanced prior to the Market Close of the Day-Ahead 

Market, which the Scheduling Coordinator may update prior to the Market Close of the 

Day-Ahead Market.  A Scheduling Coordinator that submits a balanced Self-Schedule 

less than or equal to the capacity associated with the CRN in accordance with Section 

33.18.2.2.3 will be assigned a scheduling priority equal to cleared Day-Ahead Self-

Schedules in the Real-Time Market unless the CAISO receives instructions from the 

EDAM Transmission Service Provider that it has assigned the balanced Self-Schedule 

associated with firm OATT rights a scheduling priority higher than cleared Day-Ahead 

Self-Schedules in accordance with the EDAM Transmission Service Provider tariff.  All 

other Self-Schedules will be assigned the same priority as a Self-Schedule in the Real-

Time Market not associated with a CRN.    

(a) An EDAM Transfer System Resource registered to an EDAM Entity will 

account for capacity available to support EDAM Transfers and will not be 



assigned a CRN, which may support a capacity release for optimization and the 

EDAM Resource Sufficiency Evaluation, as applicable. 

(b) An EDAM Transfer System Resource registered to an EDAM 

Transmission Service Provider customer will support a Self-Schedule or capacity 

release and will be assigned a CRN.  

(c) An internal source and sink registered to an EDAM Transmission Service 

Provider customer will support a Self-Schedule and will be assigned a CRN. 

(d) Any portion of a CRN that is Self-Scheduled in the Day-Ahead Market 

will be available for the EDAM Resource Sufficiency Evaluation. 

(e) Any portion of a CRN released in accordance with Section 33.18.2.2 may 

not be Self-Scheduled in the Day-Ahead Market and may not be Self-Scheduled 

by the EDAM Entity after the Market Close of the Day-Ahead Market under 

Section 33.18.1.4 or Section 33.18.2.2.3. 

(f) Any portion of a CRN that is neither released in accordance with Section 

33.18.2.2 nor Self-Scheduled in the Day-Ahead Market will be available in the 

Day-Ahead Market and may be Self-Scheduled by the EDAM Entity Scheduling 

Coordinator after the Market Close of the Day-Ahead Market under Section 

33.18.1.4 or Section 33.18.2.2.3. 

(g) Self-Schedules not associated with a CRN will be afforded the same 

priority as any other Self-Schedule in the Day-Ahead Market that does not have a 

CRN. 

(h) The CAISO will not adjust a Self-Schedule in the Day-Ahead Market 

associated with a CRN under this Section 33.18.3 to accommodate a Self-

Schedule in the Day-Ahead Market that is not associated with a CRN. 

(i) Each EDAM Entity will be responsible for managing Transmission 

Constraints after the Day-Ahead Market according to Section 29, Section 33.7.5, 

and the EDAM Transmission Service Provider tariff.   

33.18.3.2 Self-Schedules Associated with Short-Term Transmission Rights 



The CAISO will also assign a CRN for firm transmission rights with a duration of less than 

a month pursuant to the registration process provided in the Business Practice Manual 

for the Extended Day-Ahead Market.  Self-Schedules associated with a CRN 

representing shorter-duration transmission rights will be afforded the same physical and 

financial treatment as a CRN associated with a longer-duration transmission right under 

this Section 33.18.3. 

33.18.3.3 Transmission Not Available in the Day-Ahead Market  

If the CAISO is informed through the prospective EDAM Entity implementation process or 

by the EDAM Entity Scheduling Coordinator for the EDAM Transmission Service Provider 

that accommodation of incremental intra-day schedules in the Real-Time Market should 

be unavailable in the Day-Ahead Market according to the EDAM Transmission Service 

Provider tariff, the CAISO will accept a notification from the EDAM Entity Scheduling 

Coordinator associated with the EDAM Transmission Service Provider and will adjust 

Day-Ahead Market availability of the impacted transmission elements and the associated 

transmission service rights. 

33.18.4  CAISO Transmission at EDAM Interties  

The CAISO will provide transmission service on the CAISO Controlled Grid and at EDAM Interties 

in accordance with the CAISO Tariff to support the EDAM Resource Sufficiency Evaluation for the 

CAISO Balancing Authority Area and to support the EDAM Resource Sufficiency Evaluation for 

an EDAM Entity Balancing Authority Area.  The CAISO will make Available Transfer Capability at 

EDAM Internal Interties on the CAISO Controlled Grid available as determined in accordance with 

Section 23 and Appendix L at the start of the Day-Ahead Market to support EDAM Transfers, 

including the assessment of any applicable charges.  The CAISO will facilitate the availability of 

transmission capacity associated with Existing Contracts and Transmission Ownership Rights for 

EDAM Transfers if the rights holder makes the capacity available to the CAISO consistent with 

Section 33.16.2 or Section 33.17.2, as applicable, which will then be eligible to receive EDAM 

Transfer revenue and Congestion revenue settlement with the Scheduling Coordinator for the 

Existing Contracts and Transmission Ownership Rights under Section 33.11.1 and Section 



33.11.2. 

33.18.4.1  Wheels Through 

The Scheduling Coordinator of Supply wheeled through the CAISO Balancing Authority 

Area and accounted for in the EDAM Resource Sufficiency Evaluation must demonstrate 

establishment of a Wheeling Through transaction across the CAISO Controlled Grid and 

have designated transmission service under Section 33.18.2.1 into an EDAM Entity 

Balancing Authority Area and on the CAISO Controlled Grid Section in accordance with 

Section 23 and Appendix L.  An EDAM Entity may similarly account for delivery of Supply 

wheeled through the CAISO Balancing Authority Area for its EDAM Resource Sufficiency 

Evaluation to be delivered under Section 33.30.8; however, the transmission that may 

ultimately support delivery of the Supply will not be available to support EDAM Transfers 

because it is not known before the Market Close of the Day Ahead Market.  

33.18.4.2  Exports From  

The Scheduling Coordinator of Supply from a CAISO Participating Resource accounted 

for in the EDAM Resource Sufficiency Evaluation of an EDAM Entity Balancing Authority 

Area must demonstrate it has a contract with a resource that has non-Resource 

Adequacy available capacity from the CAISO Balancing Authority Area and has 

designated transmission service under Section 33.18.2.1 into an EDAM Entity Balancing 

Authority Area and on the CAISO Controlled Grid Section in accordance with Section 23 

and Appendix L.  An EDAM Entity may similarly account for delivery of Supply exported 

from the CAISO Balancing Authority Area in the EDAM Resource Sufficiency Evaluation 

to be delivered under Section 33.30.8; however, the transmission that may ultimately 

support delivery of the Supply will not be available to support EDAM Transfers because it 

is not known before the Market Close of the Day Ahead Market. 

33.18.5 EDAM Transfer Priority  

EDAM Transfers will have a priority equal to Demand in the EDAM Area and may be curtailed 

only as provided in Section 33.7.5.  The Day-Ahead Market will include a constraint as provided 

in Section 33.27.3 to ensure each Balancing Authority in the EDAM Area meets its Balancing 



Authority Area requirements before supporting EDAM Transfers.   

33.19 Reliability Coordination 

Reliability Coordination does not apply to the Extended Day-Ahead Market, although EDAM Market 

Participants may separately receive Reliability Coordination services according to Section 19. 

33.20 Confidentiality 

The confidentiality provisions in Section 20 will apply to participation of EDAM Market Participants in the 

Day-Ahead Market. 

33.21 [Not Used] 

33.22 Miscellaneous 

Section 22 and the additional miscellaneous provisions of this Section 33.22 will apply to the EDAM.  

To the extent that the CAISO would incur any tax liability as a result of the participation of EDAM Market 

Participants in the Day-Ahead Market, for example as market operator or as central counterparty to 

EDAM transactions, the CAISO will pass those taxes on to the EDAM Entity Scheduling Coordinator for 

the EDAM Entity Balancing Authority Area where the transactions triggered the tax liability.   

Neither the CAISO nor the EDAM Entity is a “Purchasing Selling Entity” for purposes of E-Tags or EDAM 

Transfers, nor will either be listed as a “Purchasing Selling Entity” for purposes of E-Tags or EDAM 

Transfers.  

Title to Energy in the Day-Ahead Market passes directly from the entity that holds title when the Energy 

enters the CAISO Controlled Grid or the transmission system of an EDAM Transmission Service Provider, 

whichever is first following Dispatch, to the entity that removes the Energy from the CAISO Controlled 

Grid or the transmission system of a EDAM Transmission Service Provider, whichever last precedes 

delivery to Load.  

33.23 Transmission Service Requirements for EDAM Resources 

This Section 33.23 applies only to EDAM Market Participants.  Transmission service requirements on the 

CAISO Controlled Grid will continue in accordance with Section 23 and other provisions of the CAISO 

Tariff applicable to transmission service on the CAISO Controlled Grid. 

An EDAM Resource Scheduling Coordinator must obtain transmission service from an EDAM 

Transmission Service Provider, which may be satisfied through the following options: 



(a) The EDAM Resource is a designated network resource under the terms of an EDAM 

Transmission Service Provider tariff;  

(b) The EDAM Resource reserves firm point-to-point transmission service of any duration 

under the terms of an EDAM Transmission Service Provider tariff, or  

(c) The EDAM Resource is associated with an EDAM Legacy Contract or an EDAM 

Transmission Ownership Right. 

If options (a), (b), or (c) above are not satisfied, the CAISO will notify the EDAM Entity associated with the 

EDAM Transmission Service Provider so that the EDAM Transmission Service Provider assesses a 

transmission charge based on the transmission rate for the lowest duration of firm transmission service 

offered under its tariff, which may be a daily firm or hourly firm transmission service.  If the EDAM 

Transmission Service Provider offers daily firm point-to-point transmission service as the lowest 

granularity of firm transmission service, the transmission service charge would be evaluated based on the 

single highest-hour Real-Time Dispatch of the resource across the day for the amount in excess of 

reserved transmission service.  If the EDAM Transmission Service Provider offers hourly firm point-to-

point transmission service as the lowest granularity of firm transmission service, the transmission service 

charge would be evaluated based on each individual hourly Real-Time Dispatch of the resource for the 

day.  If the Real-Time Dispatch for any hour across the day is above the transmission reservation, the 

CAISO will notify the EDAM Entity associated with the EDAM Transmission Service Provider and the 

EDAM Transmission Service Provider will assess the hourly transmission charge as described above.  

This Section 33.23 establishes a common methodology for a Scheduling Coordinator to secure 

transmission service from an EDAM Transmission Service Provider.  The specific transmission service 

requirements and any associated transmission service charges or penalties will be determined in 

accordance with the EDAM Transmission Service Provider tariff.   

33.24 Transmission Planning  

The Extended Day-Ahead Market does not include transmission planning related functions or services 

and Section 24 does not apply to EDAM Market Participants.   

33.25 Generator Interconnection 

The Extended Day-Ahead Market does not include generator interconnection related functions or services 



and Section 25 does not apply to EDAM Market Participants. 

33.26 Transmission Revenue Recovery And Charges 

Access Charges for Day-Ahead Market transactions serving Load within the CAISO Balancing Authority 

Area that use the CAISO Controlled Grid are governed by Section 26.  Transmission service charges for 

Day-Ahead Market transactions serving Load within an EDAM Entity Balancing Authority Area are 

governed by the applicable EDAM Transmission Service Provider tariff.  Transmission service charges for 

Day-Ahead Market transactions supported by EDAM Transfers are addressed in this Section 33.26.  

Transmission service charges for Real-Time Market transactions are governed by Section 11, Section 26, 

or Section 29.26, as applicable.   

33.26.1 EDAM Access Charges 

The EDAM Transmission Service Provider will forecast its EDAM projected recoverable revenue 

shortfall on an annual basis.  The CAISO will determine an EDAM Access Charge for each 

Balancing Authority Area in the EDAM Area based on the aggregate inputs of each EDAM 

Transmission Service Provider in that Balancing Authority Area.  The CAISO will assess the 

EDAM Access Charges, allocate revenues collected, and true-up actual revenue recovery 

through an EDAM Balancing Account.   

33.26.1.1 Revenue Shortfall Allocated to Gross Load  

To allocate an EDAM recoverable revenue shortfall, the CAISO will derive an annual rate 

specific to each EDAM Entity Balancing Authority Area: 

(1) allocating each EDAM Transmission Service Provider revenue shortfall to the 

EDAM Balancing Authority Areas associated with the other EDAM Transmission 

Service Providers, on behalf of such other EDAM Transmission Service 

Providers, in proportion to 

(a) the EDAM Transmission Service Provider’s Gross Load divided by  

(b) the total EDAM Area Gross Load minus Gross Load of the EDAM 

Transmission Service Provider;  

(2) calculating the total revenue shortfall allocation; and  

(3) dividing the total revenue shortfall by the EDAM Transmission Service 



Provider’s Gross Load. 

33.26.1.2 Truing Up the Forecasted Revenue Shortfall  

EDAM Entities associated with EDAM Transmission Service Providers and the CAISO 

will recover, on behalf of each such EDAM Transmission Service Provider, any delta, 

positive or negative, between the actual revenue shortfall and the amount of revenue it 

collected toward its EDAM recoverable revenue and include the delta in the following 

year’s forecasted recoverable revenue. 

33.26.2 Recoverable Revenue Shortfalls 

Projected EDAM recoverable revenue shortfalls will consist of the sum of the following three 

components. 

33.26.2.1 Component 1: Short-Term Firm and Non-Firm Point-to-Point 
Transmission and Wheeling Access Charge Revenues 

 
The first EDAM revenue shortfall component is projected revenue shortfalls associated 

with the costs of historical transmission sales to third parties, excluding costs related to 

sales to the EDAM Entity marketing function associated with EDAM Transmission 

Service Providers.  The following transmission products are eligible for historical revenue 

recovery: hourly non-firm point-to-point, daily non-firm point-to-point, weekly non-firm 

point-to-point, monthly non-firm point-to-point, hourly firm point-to-point, daily firm point-

to-point, weekly firm point-to-point, and monthly firm point-to-point transmission service. 

33.26.2.1.1 Calculating and Updating EDAM Recoverable Revenue  

EDAM Entities associated with EDAM Transmission Service Providers will 

calculate, on behalf of each such EDAM Transmission Service Provider the 

EDAM recoverable revenue based on the EDAM Transmission Service 

Provider’s average FERC-approved (or Local Regulatory Authority-approved) 

eligible transmission services for the preceding three years.   

The total costs recoverable through the EDAM consist of the difference between 

the EDAM recoverable revenue and actual transmission recovered revenue 

eligible for recovery pursuant to this Section 33.26. 

33.26.2.1.2 EDAM Recoverable Revenue Limits 



The EDAM recoverable revenue for each EDAM Entity will not exceed the 

product of (a) EDAM recoverable revenue and (b) the ratio of exports from the 

EDAM Entity to the EDAM Area and exports from the EDAM Entity to locations 

outside of the EDAM Area. 

33.26.2.2 Component 2: Percentage of New Transmission Revenue Requirement 

The second EDAM recoverable revenue component is new Network Upgrade costs 

approved by the Local Regulatory Authority or FERC, as applicable.  Eligible new costs 

include (a) costs resulting from reduced revenues from sales of non-firm and short-term 

firm transmission associated with the release of transmission capacity resulting from the 

expiration of EDAM Legacy Contracts, and (b) new Network Upgrades costs.  Eligible 

new Network Upgrade costs are (a) those that increase transfer capability between 

EDAM Entity Balancing Authority Areas or between the CAISO Balancing Authority Area 

and an EDAM Entity Balancing Authority Area (b) energized after the EDAM Entity begins 

participation in the Day-Ahead Market.  For each new Network Upgrade eligible for 

recovery, the EDAM Entity only may recover through the EDAM the percentage of its 

projected revenue equal to the EDAM Entity’s ratio of (a) the non-firm and short-term firm 

point-to-point historical EDAM recoverable transmission revenues in Component 1 to (b) 

the EDAM Entity’s total revenue requirement.   

The CAISO will include examples of Network Upgrades that increase transfer capability 

and examples that do not in the EDAM Business Practice Manual.  Network Upgrades 

increase transfer capability where they: 

(a) increase total transfer capability; 

(b) create a new interfaces; 

(c) increase the simultaneous import limits at existing interfaces; 

(d)  result from an Interregional Transmission Project to increase transfer capability; 

or 

(e)  were identified through the WECC path rating process as increasing total transfer 

capability or creating new transmission interfaces 



between EDAM Entity Balancing Authority Areas or between the CAISO Balancing 

Authority Area and an EDAM Entity Balancing Authority Area. 

33.26.2.3 Component 3: Recovery of Transmission Costs Associated With 

EDAM Wheeling Through Volumes Net of Imports/Exports 

The third EDAM recoverable component eligible for recovery is projected revenue 

shortfalls associated with wheeling through an EDAM Entity Balancing Authority Area or 

the CAISO Balancing Authority Area associated with an EDAM Transmission Service 

Provider in excess of the total net transfers of the EDAM Entity Balancing Authority Area.  

In periods where this excess occurs, the EDAM Entity, on behalf of the EDAM 

Transmission Service Provider, will be compensated for the transmission use supporting 

excess wheeling through the EDAM Transmission Service Provider or CAISO 

Participating TO at the EDAM Entity’s non-firm hourly point to point transmission rate.   

33.26.3 Assessing Access Charges and Allocating Revenues in the EDAM 

The CAISO will assess an EDAM Access Charge to recover the EDAM projected recoverable 

revenue shortfalls to Gross Load in each EDAM Balancing Authority Area.  Each EDAM Access 

Charge will recover the projected recoverable revenue shortfalls for the EDAM Balancing 

Authority Areas outside the Balancing Authority Area for that Access Charge, such that no EDAM 

Balancing Authority Area will be assessed its own projected recoverable revenue shortfalls.  The 

CAISO will assess EDAM Access Charges based on the EDAM Balancing Authority Areas’ Gross 

Loads.  The CAISO will allocate revenues collected from the EDAM Access Charges to EDAM 

Entities on behalf of each such EDAM Transmission Service Provider, in proportion to its share of 

EDAM projected recoverable revenue shortfalls.   

33.26.4  Documentation 

As specified in the EDAM Business Practice Manual, EDAM Entities, on behalf of their EDAM 

Transmission Service Providers, will provide the CAISO all supporting documentation necessary 

to determine the local EDAM Access Charges in each Balancing Authority Area.  At a minimum 

this documentation will include (a) the final order from FERC or the Local Regulatory Authority 

effecting their approved transmission rates; (b) the sums for each recoverable revenue 



component and true-up; and (c) an authorized affidavit from each EDAM Transmission Service 

Provider attesting to the accuracy of the data provided.  For each EDAM Transmission Service 

Provider, the CAISO will maintain on its website the current sum of each recoverable revenue 

component, the total true-up, and total eligible recovery.  The CAISO will maintain on its website 

each EDAM Access Charge, including the rate, the Gross Load, and the total eligible recovery in 

that Balancing Authority Area. 

33.27 CAISO Markets And Processes 

The provisions of Section 27 that apply to the Day-Ahead Market will apply to EDAM Market Participants, 

except as provided in or inconsistent with this Section 33.27 or other provisions of Section 33.  For 

purposes of applying this Section 33.27, the term CAISO Balancing Authority Area as used in Section 27 

means the Market Area unless the context requires otherwise.    

33.27.1  Transitional Process   

For a period of six months following the EDAM Entity Implementation Date of a new EDAM Entity, 

the provisions of Section 27.4.3.2 and the second sentence of Section 27.4.3.4 will not apply to 

constraints that are within the Balancing Authority Area of the new EDAM Entity or affect EDAM 

Transfers between the Balancing Authority Area of the new EDAM Entity.  For those intervals that 

experience infeasibilities described in those provisions, the CAISO will instead determine prices 

consistent with the provisions of Section 27, Section 31, and Appendix C, that would apply in the 

absence of Section 27.4.3.2 and the second sentence of Section 27.4.3.4 constraints.  

In addition, for a period of six months following the EDAM Entity Implementation Date of a new 

EDAM Entity, when the transmission and/or power balance constraints as specified in Section 

27.4.3.2 and the second sentence of Section 27.4.3.4 are relaxed, the CAISO will set the Flexible 

Ramping Product parameter for pricing purposes, for the new EDAM Entity Balancing Authority 

Area, at an amount between and including $0 and $0.01.  Sixty days prior to the expiration of the 

transition period, the CAISO will post on the CAISO Website an assessment of whether an 

extension of the transition period, for up to an additional six months, is needed for the applicable 

EDAM Entity.  The CAISO will post an update to such assessment prior to the expiration of the 

transition period should there be any changes to its posted conclusions.  Any extensions of the 



initial six-month transition period must be approved by FERC.   

33.27.2  Locational Marginal Price Formation 

The Locational Marginal Price for PNodes within each Balancing Authority Area in the EDAM 

Area will be determined in accordance with Appendix C. 

33.27.3  Default Generation Aggregation Points 

Each Balancing Authority Area in the EDAM Area will associate directly with PNodes of Balancing 

Authority Areas in WECC outside the EDAM Area through two non-overlapping default generation 

aggregations as described in Appendix C:  

(1) a North DGAP, which includes the WECC northwest Balancing Authority Areas; and 

(2) a South DGAP, which includes the WECC southwest Balancing Authority Areas’ 

PNodes, except Mexico. 

33.27.4  Power Balance Constraint Relaxation  

The Extended Day-Ahead Market will include a constraint to ensure each EDAM Entity meets its 

Balancing Authority Area requirements before supporting EDAM Transfers.  The constraint will 

not allow a simultaneous power balance constraint violation in the upward/downward direction 

with a net EDAM Transfer export/import beyond the net EDAM Transfer eligible for the EDAM 

RSE as established in Section 33.18.2.1. 

33.27.5  IBAA and EDAM Entity Balancing Authority Areas 

Section 27.5.3 will not apply to an EDAM Entity Balancing Authority Area.  

33.28 Inter-SC Trades 

EDAM Entity Scheduling Coordinators, EDAM Load Serving Entity Scheduling Coordinators, EDAM 

Resource Scheduling Coordinators and other Scheduling Coordinators in the Extended Day-Ahead 

Market may not submit Inter-SC Trades for transactions outside the CAISO Balancing Authority Area, and 

Section 28 will not apply to the Extended Day Ahead Market.  

33.29 EDAM Relationship to EIM 

EDAM Market Participants are also EIM Market Participants and the provisions in Section 29 apply in 

their capacity as EIM Market Participants.  Operation of the Day-Ahead Market within an EDAM Entity 

Balancing Authority Area produces outcomes that satisfy or modify certain requirements otherwise 



applicable to EIM Market Participants, including a Day-Ahead Schedule that will be referenced in the 

Real-Time Market instead of a submitted EIM Base Schedule and an initial EIM Base Load Schedule, 

pools of Balancing Authority Areas for purposes of the EIM Resource Sufficiency Evaluation, and capacity 

and Energy transfers between Balancing Authority Areas with equal priority to Demand. 

33.30 Bids And Self-Schedule Submission 

Scheduling Coordinators for EDAM Resources, EDAM Entities, Load Serving Entities, and other Day-

Ahead Market Participants in the EDAM Area must submit Bids, including Self-Schedules, pursuant to 

this Section 33.30 as supplemented by Section 30.   

33.30.1 Bids 

A Scheduling Coordinator may submit a Bid in the Day-Ahead Market for an EDAM Resource 

eligible to participate in the Day-Ahead Market according to the EDAM Transmission Service 

Provider tariff and Section 33, while Scheduling Coordinators for EDAM Resources self-providing 

Ancillary Services must provide a Submission to Self-Provide Ancillary Services.  Each EDAM 

Resource must comply with the general Bid rules in Section 30 as well as the specific Bid rules 

based on resource type, including without limitation owners or operators of Non-Generator 

Resources, Convergence Bidding Entities, Demand Response Providers, and Distributed Energy 

Resource Providers.  Consistent with Section 30 and Appendix A, references to Bids include Self-

Schedules, and references to Economic Bids exclude Self-Schedules.   

33.30.2 Demand Bids 

Only an EDAM Entity Scheduling Coordinator or an EDAM Load Serving Entity Scheduling 

Coordinator authorized by the EDAM Entity Scheduling Coordinator may submit a Demand Bid 

within the EDAM Entity’s Balancing Authority Area.  For EDAM Entities that have not yet enabled 

convergence bidding, the CAISO will limit Demand Bids in the Day-Ahead Market to the Energy 

Bids from EDAM Resources within the EDAM Entity’s Balancing Authority Area. 

33.30.3 Economic Bids at EDAM Interties 

Except for resource-specific resources with an obligation to serve Demand in the EDAM Area 

described in Section 33.30.8, a Scheduling Coordinator for a designated resource associated with 

network integration transmission service of an EDAM Transmission Service Provider, or a 



resource located outside of the EDAM Area at an EDAM External Intertie with the CAISO 

Balancing Authority Area, may not submit Economic Bids at EDAM External Interties or EDAM 

Internal Interties unless the submission of Economic Bids has been enabled in accordance with 

Section 29.34(i)(2).  Scheduling Coordinators may submit Self-Schedules at any EDAM Intertie.   

33.30.4 EDAM Entity Access to Bid Information 

For the CAISO to conduct the EDAM Resource Sufficiency Evaluation pursuant to Section 33.31, 

an EDAM Entity will necessarily have access to certain data related to Bids, without pricing 

information, associated with the EDAM Resources within the Balancing Authority Area it 

represents and at EDAM Interties with other Balancing Authority Areas.   

33.30.5 Start-Up and Minimum Load 

For the determination of Proxy Start-Up Costs and Proxy Minimum Load Costs, the CAISO will 

utilize the Market Services Charge and System Operations Charge reflected in the EDAM 

Administrative Charge. 

33.30.6 RUC Availability Bids for Variable Energy Resources 

An EDAM Resource Scheduling Coordinator for a Variable Energy Resource must submit RUC 

Availability Bids as specified in Section 31.5.1.2 as if the Variable Energy Resource were an 

Eligible Intermittent Resource.   

33.30.7 Convergence Bidding 

For all EDAM Entity Balancing Authority Areas with convergence bidding, Convergence Bidding 

Entities may submit Virtual Bids pursuant to Section 30.9.  The CAISO will settle Virtual Bids 

pursuant to Section 11.3. 

33.30.7.1 Optional Transition Period 

Each EDAM Entity may participate in the Day-Ahead Market without Virtual Bids in its Balancing 

Authority Area.  Alternatively, each EDAM Entity may elect to forego a transition period and 

commence Day-Ahead Market participation with Virtual Bids in its Balancing Authority Area. 

33.30.7.2 Bidding Rules 

During the period that an EDAM Entity has not enabled convergence bidding, Load Serving 

Entities within the EDAM Entity Balancing Authority Area may not Bid or Self-Schedule Demand 



above the amount of Supply within the EDAM Entity Balancing Authority Area.  The CAISO will 

enforce this Demand limitation based on the available Supply, accounting for the difference 

between Variable Energy Resource Bids and their forecasts.  Forecasts will account for each 

Variable Energy Resource’s deliverable Energy based on system conditions and input from the 

each EDAM Entity. 

33.30.7.3 Suspension or Limitation  

The CAISO has the authority to suspend or limit convergence bidding pursuant to Section 7.9.  

Each EDAM Entity may recommend that the CAISO suspend convergence bidding in its 

Balancing Authority Area, provided that the CAISO will make the ultimate determination as to 

such recommendation.  

33.30.8  Bids from External Resources 

Resources located outside of the EDAM Area may participate in the Day-Ahead Market subject to 

certain requirements that depend on whether (a) the resource submits a Bid at an EDAM External 

Intertie or an EDAM Internal Intertie, (b) the intertie is with the CAISO Balancing Authority Area or 

an EDAM Entity Balancing Authority Area, and (c) the resource’s location is specific or non-

specific.  The EDAM Entity Scheduling Coordinator responsible for the interchange associated 

with these transactions must identify the supporting resource in an E-Tag submitted in 

accordance with Section 29.4(c)(4). 

33.30.8.1 EDAM External Interties 

A Scheduling Coordinator for a resource located outside of the EDAM Area may submit a 

Bid at an EDAM External Intertie with an EDAM Entity if the resource is pseudo-tied into 

the EDAM Entity Balancing Authority Area, is dynamically scheduled into the EDAM 

Entity Balancing Authority Area, or submits a Self-Schedule into the EDAM Entity 

Balancing Authority Area.  An EDAM Entity will facilitate scheduling of export transactions 

from its Balancing Authority Area to EDAM External Interties pursuant to Section 33.18 

and the EDAM Transmission Service Provider tariff or, in the case of the CAISO 

Balancing Authority Area, this CAISO Tariff.  A Scheduling Coordinator for a resource 

located outside of the EDAM Area may submit a Bid at an EDAM External Intertie with 



the CAISO Balancing Authority Area in accordance with the CAISO Tariff.  Economic 

Bids at EDAM External Interties with the CAISO Balancing Authority Area must be 

capable of delivery under Section 33.30.8.2 to count towards the EDAM RSE.   

33.30.8.2 Delivered Firm Energy Contracts 

Bids from delivered firm Energy contracts may participate in the Day-Ahead Market.  

Such firm Energy contracts include but are not limited to arrangements pursuant to 

Service Schedule C of the Western Systems Power Pool Agreement, CAISO resource 

adequacy imports, and similar forward contracted Supply.  All source-specific forward 

contracted supply will, if possible, be modeled in the EDAM Area and, when the source 

cannot be identified, modeling assumptions will be made regarding the source based on 

the best information available.  Bids at an EDAM Intertie with the CAISO Balancing 

Authority Area will be submitted by the Scheduling Coordinator associated with a forward 

contract with a Load Serving Entity within the CAISO Balancing Authority Area. 

33.30.8.3 Non-Source Specific E-Tag Requirements.  

All Energy scheduled from non-resource-specific forward supply contracts under Section 

33.30.8.2 must have a submitted E-Tag within three hours following publication of the 

Day-Ahead Market results.  The CAISO will publish an EDAM Entity Balancing Authority 

Area’s quantity of import Supply that does not have a Day-Ahead E-Tag for situational 

awareness.  An EDAM Entity Scheduling Coordinator will have until 5 hours before the 

start of the Operating Hour to submit E-Tags and/or replace the capacity with other firm 

schedules or physical resources for schedules that lack a valid Day-Ahead E-Tag within 

the timeframe.  If the EDAM Entity Scheduling Coordinator does not E-Tag the 

outstanding import schedules, including import EDAM Transfers, and fails to resupply by 

submitting additional incremental Energy Bids from internal supply EDAM Resources 

above the resource’s Day-Ahead Schedule not encumbered by Day-Ahead capacity 

awards to cover the E-Tag insufficiency prior to the deadline, the CAISO will remove the 

EDAM Entity Balancing Authority Area from the group of Balancing Authority Areas that 

comprise the EDAM Upward Pool in accordance with Section 33.31.1.4.  



33.30.9  Base Schedules Replaced by Day-Ahead Schedules 

An EDAM Entity Scheduling Coordinator will not submit EIM Base Schedules and the CAISO will 

not provide an EIM Base Load Schedule for the EIM Entity Balancing Authority Area it represents 

in the Real-Time Market.  Instead, the Day-Ahead Schedules for the EDAM Entity Balancing 

Authority Area will be used for the EIM Entity Balancing Authority Area in the Real-Time Market 

rather than submitted EIM Base Schedules and an EIM Base Load Schedule provided by the 

CAISO.  EDAM Transfer schedules of Energy between Balancing Authority Areas in the EDAM 

Area will persist in the Real-Time Market with the corresponding Balancing Authority Areas in the 

EIM Area.  EDAM Transfers of Energy will not be optimized in the Real-Time Market, but they will 

have equal scheduling priority with Demand.  Day-Ahead import and export schedules at EDAM 

External Interties with Balancing Authority Areas in the EIM Area will also persist in the Real-Time 

Market and, if the import/export schedule is with another EIM Entity Balancing Authority Area, the 

Day-Ahead Schedule will be mirrored at the corresponding EIM Mirror System Resources for the 

Balancing Authority Areas in the Real-Time Market.  Day-Ahead import and export schedules at 

EDAM External Interties will also not be optimized in the Real-Time Market, but they will have 

equal scheduling priority with Demand. 

33.30.10  Information Available for Bidding by Gas-Fired Resources  

The CAISO will publish advisory Day-Ahead Market results two days prior to the Trading Day in 

accordance with Section 6.5.2.2.3 to help inform gas procurement decisions by EDAM Resource 

Scheduling Coordinators that submit Bids from gas-fired EDAM Resource Facilities.  An EDAM 

Resource Scheduling Coordinator must request this information before 05:00 a.m. of the Day-

Ahead Market. 

33.31 Extended Day-Ahead Market Requirements 

The EDAM operates within the EDAM Area in accordance with Section 31, as supplemented by 

provisions in this Section 33.31.  EDAM Market Participants must comply with Section 31 as applicable to 

their participation in the Day-Ahead Market. 

33.31.1 EDAM Resource Sufficiency Evaluation (EDAM RSE) 

Through the EDAM RSE, the CAISO will test each Balancing Authority Area in the EDAM Area, 



including the CAISO Balancing Authority Area, prior to the DAM and the results of the EDAM 

RSE serve as inputs into the DAM and EDAM with the CAISO completing the EDAM RSE before 

the IFM MPM.   

33.31.1.1 Timing of Advisory and Binding EDAM RSE Runs  

The CAISO produces advisory results for each Balancing Authority Area in the EDAM Area for 

the EDAM RSE at approximately 6:00 a.m. and 9:00 a.m. on the day the CAISO runs the Day-

Ahead Market for the next Trading Day; additional advisory results for the EDAM RSE will be 

provided to each Balancing Authority Area in the EDAM Area consistent with the process set forth 

in the Business Practice Manual for the Extended Day-Ahead Market.  The CAISO conducts the 

binding EDAM RSE after the Day-Ahead Market submission process closes at approximately 

10:00 a.m., after the CAISO has validated Bids pursuant to Section 33.30, and immediately prior 

to running the Day-Ahead Market.  Results of the advisory and binding EDAM RSE will be made 

available in accordance with the procedures set forth in the Business Practice Manual for the 

Extended Day-Ahead Market.   

33.31.1.2 Components of the EDAM RSE  

The EDAM RSE uses existing CAISO market models with the goal of minimizing total cost of 

meeting Demand and relaxing the Energy and Imbalance Reserve procurement constraints, if 

they cannot be satisfied, by utilizing all available Bids in the Day-Ahead Market that are eligible 

for participation under Section 33.31 and validated under Section 33.30, excluding Virtual Bids, 

non-Participating Load Bids, and intertie transactions by resources that are not registered.  The 

EDAM RSE will also utilize all Ancillary Service Bids, self-provision of ancillary service, and the 

forecasted output of Variable Energy Resources, together with any adjustments made pursuant to 

Section 33.31.4.1, in each Balancing Authority Area and for each hour of the Day-Ahead time 

horizon.  EDAM Resources and intertie resources qualified to register, and registered, with the 

CAISO are eligible for the EDAM RSE upon satisfaction of the requirements and process set forth 

in the Business Practice Manuals for the Extended Day-Ahead Market.  All internal resources in 

the CAISO Balancing Authority Area are eligible to be counted for purposes of the EDAM RSE 

without additional registration.  The EDAM RSE reflects resource constraints based on registered 



resource characteristics including, but not limited to, hydro resource and limited energy storage 

resource energy constraints, together with other available information as provided in the Business 

Practice Manuals, but does not enforce Transmission Constraints within each Balancing Authority 

Area.  The result of the EDAM RSE is the quantity of upward sufficiency or downward 

insufficiency for each hour in the Day-Ahead time horizon for each Balancing Authority Area in 

the EDAM Area.      

  33.31.1.2.1 Resource Sufficiency Requirements in the EDAM  

To perform the EDAM RSE, the CAISO will use the following inputs in performing the 

advisory runs and binding runs set forth in Section 31.3.1.6.1 as requirements for each 

Balancing Authority Area in the EDAM Area in accordance with the procedures set forth 

in the Business Practice Manuals, with the following requirements fixed at the time of the 

final binding EDAM RSE. 

33.31.1.2.1.1 Forecast Requirement 

The Demand Forecast and Variable Energy Resource forecast used in the 6:00 

a.m. and 9:00 a.m. advisory run by the CAISO will be determined in accordance 

with Section 33.31.4 and the Business Practice Manual for the Extended Day-

Ahead Market.  The Demand Forecast and Variable Energy Resource forecast 

used in the final binding EDAM RSE will be the same forecasts the CAISO used 

in the 9:00 am advisory run, unless the timelines in the Business Practice Manual 

for the Extended Day-Ahead Market otherwise allow for adjustment. 

33.31.1.2.1.2 Imbalance Reserves Requirement 

The Imbalance Reserve requirement used in the 6:00 a.m. and 9:00 a.m. 

advisory run by the CAISO will be calculated in accordance with Section 33.31.3.  

The Imbalance Reserve requirement used in the final binding EDAM RSE will be 

the same requirement the CAISO used in the 9:00 a.m. advisory run unless the 

timelines in the Business Practice Manual for the Extended Day-Ahead Market 

otherwise allow for adjustment. 



33.31.1.2.1.3 Ancillary Services Requirement 

Each EDAM Entity must determine the requirements for ancillary services within 

its Balancing Authority Area consistent with its Balancing Authority obligations.  

The EDAM Entity Scheduling Coordinator must communicate the ancillary 

services requirements to the CAISO for use in the advisory and binding runs in 

accordance with the timelines set forth in the Business Practice Manuals.  The 

ancillary services requirements used in the final binding EDAM RSE for each 

EDAM Entity will be the same requirement the CAISO used in the 9:00 a.m. 

advisory run unless the timelines in the Business Practice Manual for the 

Extended Day-Ahead Market otherwise allow for adjustment.  The Ancillary 

Services requirements for the CAISO Balancing Authority Area will be 

determined under Section 8 and used in the final binding EDAM RSE.   

33.31.1.2.2 Transfers Between Balancing Authority Areas in Support of EDAM 

RSE  

The CAISO will account for EDAM Transfers that will occur between two 

Balancing Authority Areas in the EDAM Area in support of the EDAM RSE 

pursuant to Section 33.18.2.1 by transferring the EDAM RSE requirements from 

the importing Balancing Authority Area to the exporting Balancing Authority Area 

prior to performing the advisory and binding runs of the RSE in accordance with 

the timelines set forth in the Business Practice Manual for the Extended Day-

Ahead Market.   

33.31.1.3 Performance of the EDAM Resource Sufficiency Evaluation  

The EDAM RSE will evaluate whether RSE-eligible supply is sufficient to meet each of 

the upward and downward components of the requirements established for the Balancing 

Authority Area, as provided in Section 33.31.1.2 in each hour of the Day-Ahead Market.   

33.31.1.3.1 Demand Evaluation 

Each Balancing Authority Area in the EDAM Area must meet its Demand 

Forecast and Variable Energy Resource forecast requirements as determined by 



Section 33.31.1.2.1.1. 

   33.31.1.3.2 Imbalance Reserves Evaluation  

Each Balancing Authority Area in the EDAM Area must meet its Imbalance 

Reserve Up and Imbalance Reserve Down requirements as determined by 

Section 33.31.1.2.1.2. 

   33.31.1.3.3 Ancillary Services Evaluation  

Each Balancing Authority Area in the EDAM Area must meet its ancillary service 

requirements as determined by Section 33.31.1.2.1.3.  The CAISO Balancing 

Authority Area must meet its Ancillary Service obligations as provided in Section 

8. 

33.31.1.4 Satisfaction of the EDAM RSE Requirements   

A Balancing Authority Area in the EDAM Area will pass the final binding EDAM RSE if it 

meets all of the requirements in Section 33.31.1.3 for each hour of the Day-Ahead 

Market.   

   33.31.1.4.1 Inclusion in the EDAM Upward Pool 

A Balancing Authority Area in the EDAM Area which passes the final binding 

EDAM RSE by satisfying the upward requirements of the demand evaluation 

described in Section 33.31.1.3.1, the Imbalance Reserve evaluation described in 

Section 33.31.1.3.2, and the ancillary services evaluation described in Section 

33.31.1.3.3 in each hour of the Day-Ahead Market, together with any Balancing 

Authority Area that cured its failure to pass the EDAM RSE in the upward 

direction through the IFM and incurred the applicable surcharge(s) set forth in 

Section 33.31.1.5, will be placed into the EDAM Upward Pool.  The Balancing 

Authority Areas in the EDAM Area placed in the EDAM Upward Pool will be 

collectively accounted for when performing the EIM Resource Sufficiency 

Evaluation, with the EDAM Upward Pool evaluated as a collective in accordance 

with Section 29.34(m) and not otherwise evaluated under Section 29.34(k)-(l).     



   33.31.1.4.2 Inclusion in the EDAM Downward Pool 

A Balancing Authority Area in the EDAM Area which passes the final binding 

EDAM RSE by satisfying the downward requirements of the demand evaluation 

described in Section 33.31.1.3.1, the Imbalance Reserve evaluation described in 

Section 33.31.1.3.2, and the ancillary services evaluation described in Section 

33.31.1.3.3 in each hour of the Day-Ahead Market, together with any Balancing 

Authority Area that has cured its failure to pass the EDAM RSE in the downward 

direction through the IFM and incurred the applicable surcharge set forth in 

Section 33.31.1.5 will be placed into the EDAM Downward Pool.  The Balancing 

Authority Areas in the EDAM Area placed in the EDAM Downward Pool will be 

collectively accounted for when performing the EIM Resource Sufficiency 

Evaluation, with the EDAM Downward Pool evaluated as a collective in 

accordance with Section 29.34(m) and not otherwise evaluated under Section 

29.34(k)-(l).     

33.31.1.4.3 Exclusion from the EDAM Upward and Downward Pools  

If a Balancing Authority Area in the EDAM Area is excluded from either the 

EDAM Upward Pool or EDAM Downward Pool then the Balancing Authority Area 

excluded from either the EDAM Upward Pool or the EDAM Downward Pool will 

be evaluated as an individual Balancing Authority Area for the EIM Resource 

Sufficiency Evaluation in accordance with Section 29.34(m) and not otherwise 

evaluated under Section 29.34(k)-(l).   

33.31.1.5 Surcharge Upon Failure of the EDAM RSE  

A Balancing Authority Area in the EDAM Area that fails the EDAM RSE in any hour of 

any day and in any direction is subject to the following surcharges, with any resulting 

surcharges distributed to the applicable Scheduling Coordinator as provided in Section 

33.11.2.2:      

   33.31.1.5.1 EDAM RSE On-Peak Upward Failure Insufficiency Surcharge 

A Balancing Authority Area in the EDAM Area that has failed to satisfy the 



upward components of the EDAM RSE during the on-peak period will be subject 

to a three-tiered penalty structure as follows:   

(i)  In a tier 1 failure, the Balancing Authority Area failure is de minimis defined as 

the higher of 10 MW or an amount that is less than or equal to one percent of the 

Balancing Authority Area’s upward Imbalance Reserve requirement for that hour, 

and the EDAM RSE On-Peak Upward Failure Insufficiency Surcharge will not be 

calculated.  

(ii) In a tier 2 failure, the Balancing Authority Area failure is above the de minimis 

failure amount and is less than or equal to fifty percent of the Balancing Authority 

Area’s upward Imbalance Reserve requirement and the EDAM RSE On-Peak 

Upward Failure Insufficiency Surcharge will be calculated as provided in Section 

33.11.2.1.1.   

(iii)  In a tier 3 failure, the Balancing Authority Area failure is greater than fifty 

percent of the Balancing Authority Area’s upward Imbalance Reserve 

requirement and the EDAM RSE On-Peak Upward Failure Insufficiency 

Surcharge will be calculated as provided in Section 33.11.2.1.1. 

   33.31.1.5.2  EDAM RSE Off-Peak Upward Failure Insufficiency Surcharge 

The EDAM RSE Off-Peak Upward Failure Insufficiency Surcharge will be 

calculated for each Balancing Authority Area that has failed the EDAM RSE 

during the off-peak period in the upward direction, as provided in Section 

33.11.2.1.2.  The EDAM RSE Off-Peak Upward Failure Insufficiency Surcharge 

will not be calculated for a de minimis failure, defined as the higher of 10 MW or 

an amount that is less than or equal to one percent of the Balancing Authority 

Area’s upward Imbalance Reserve requirement for that hour, as provided in 

Section 33.11.2.1.2. 

   33.31.1.5.3 EDAM RSE Downward Failure Insufficiency Surcharge  

The EDAM RSE Downward Failure Insufficiency Surcharge will be calculated for 

each Balancing Authority Area in the EDAM Area that has failed the EDAM RSE 



in the downward direction in any hour on any day, as provided in Section 

33.11.2.1.3.  The EDAM RSE Downward Failure Insufficiency Surcharge will not 

be calculated for a de minimis failure, defined as an amount that is greater than 

10 MW in the hour, as provided in Section 33.11.2.1.3.  

33.31.1.6 Timely Submission of Tags Necessary to Remain in EDAM Upward 

and Downward Pools  

A Balancing Authority Area in the EDAM Area must comply with the tagging protocols set 

forth in Section 33.30.8.3 and the Business Practice Manuals to ensure imports and 

exports are timely tagged.  A Balancing Authority Area in the EDAM Area that fails to 

timely E-tag imports or exports and does not otherwise re-supply from a firm schedule or 

physical source to cover for the untagged imports or exports for the operating hour 

following the process in the Business Practice Manual will be removed from the EDAM 

Upward Pool or the EDAM Downward Pool, respectively, for that Trading Hour.  A 

Balancing Authority Area in the EDAM Area that is removed from the EDAM Upward Pool 

or the EDAM Downward Pool in accordance with this Section 33.31.1.6 will be evaluated 

as an individual Balancing Authority Area and will be allowed to share in the Diversity 

Benefits of the pool that it would have otherwise been a part of and as provided in 

Section 33.31.1.4.3.   

33.31.2 Operation of the Day-Ahead Market in the EDAM Area 

33.31.2.1 IFM MPM in the EDAM Area 

The CAISO applies the IFM MPM specified in Section 31.2 to the EDAM Area. 

33.31.2.2 IFM in the EDAM Area 

The IFM procures Energy and Imbalance Reserves for EDAM Entity Balancing Authority Areas 

but does not procure Ancillary Services.  EDAM Entities must self-provide their full Ancillary 

Services requirements to the IFM and cannot submit Economic Bids for Ancillary Services to the 

IFM.  

The CAISO procures Energy across the EDAM Area as specified in Section 31.3.1.  The CAISO 

procures Imbalance Reserves across the EDAM Area as specified in Sections 31.3.1.5 and 



31.3.1.6.  An EDAM Resource must meet the requirements applicable to Participating Generators 

to be eligible for Imbalance Reserves Awards and must meet all of the RTM Bidding Obligations 

specified in Section 31.3.4.    

33.31.2.3 RUC MPM in the EDAM Area 

The CAISO applies the RUC MPM specified in Section 31.9 to the EDAM Area, except that a 

reference to the CAISO Forecast of BAA Demand for the CAISO refers to the total CAISO 

Forecast of BAA Demand for all Balancing Authority Areas across the EDAM Area. 

33.31.2.4 RUC in the EDAM Area 

The CAISO procures Reliability Capacity across the EDAM Area as specified in Sections 31.5 

and 31.9 with the following additional qualifications.  An EDAM Resource must meet the 

requirements applicable to Participating Generators to be eligible for RUC Awards and must meet 

all of the RTM Bidding Obligations specified in Section 31.5.8.  The CAISO procures Reliability 

Capacity across the EDAM Area as specified in Sections 31.5, except that a reference to the 

CAISO Forecast of BAA Demand for the CAISO refers to the total CAISO Forecast of BAA 

Demand for all Balancing Authority Areas across the EDAM Area.  The CAISO does not have 

authority under Section 31.5.3.1 to adjust the CAISO Forecast of BAA Demand for an EDAM 

Balancing Authority Area. 

33.31.3  Net Export EDAM Transfer Constraint  

The Extended Day-Ahead Market will include a configurable constraint to permit a Balancing 

Authority Area in the EDAM Area to enable an hourly limit on the amount of net EDAM Transfer 

exports, where the total net export EDAM Transfer constraint cannot be reduced below the higher 

of zero or the transmission service made available to support a net export in the EDAM RSE 

under Section 33.18.2.1.  The net export EDAM Transfer constraint limit is calculated as the 

available capacity of Supply Bids from resources eligible for the EDAM RSE, plus the available 

capacity of Supply Bids from resources not eligible for the EDAM RSE, multiplied by a 

configurable confidence factor, minus the EDAM RSE requirements as described in Section 

33.31.1, minus a configurable non-exportable capacity margin.  The CAISO or an EDAM Entity 

may elect to enable the net export EDAM Transfer constraint for its Balancing Authority Area prior 



to 9:00 a.m. on the day before the Trading Day in accordance with the timelines and procedures 

in the Business Practice Manual for the Extended Day-Ahead Market.  If an EDAM Entity or the 

CAISO elects to enable the constraint, then the CAISO applies the constraint across all IFM 

market processes, including deployment scenarios for IRU/IRD and the RUC.  Once elected, the 

EDAM Entity or the CAISO can choose which hours in which the constraint can be applied to the 

Operating Day for which the IFM is run. 

33.31.3.1 Confidence Factor 

If there is observed risk of non-performance or non-delivery by Supply overall or from intertie 

schedules, then a Balancing Authority Area in the EDAM Area may register a confidence factor of 

less than 100%.   

33.31.3.2 Reliability Margin 

Once the upper-bound limit of the net EDAM Transfer export constraint is derived, the CAISO or 

the EDAM Entity may further reduce this limit for its Balancing Authority Area by an additional 

reliability margin that reflects an amount of non-exportable capacity held back in anticipation of 

needing to respond to reliability conditions as may be permitted under the EDAM Transmission 

Service Provider tariff or the CAISO Tariff, as applicable, including associated business practices.  

An EDAM Entity or the CAISO may specify a reliability margin to be used in the net export EDAM 

Transfer constraint for its Balancing Authority Area prior to 9:00 a.m. on the day before the 

Trading Day for each hour of that Trading Day in accordance with the procedures in the Business 

Practice Manual for the Extended Day-Ahead Market. 

33.31.4 CAISO Forecast of BAA Demand and Variable Energy Resource Forecast for EDAM 

Entities   

In accordance with procedures set forth in the Business Practice Manual for the Extended Day-

Ahead Market, the CAISO develops a Demand Forecast and Variable Energy Resource forecast 

for each EDAM Entity.  This forecast constitutes the CAISO Forecast of BAA Demand and the 

Variable Energy Resource forecast for that EDAM Entity unless the EDAM Entity elects, in 

accordance with procedures set forth in the Business Practice Manual for the Extended Day-

Ahead Market, to submit its own forecast.  The forecast option selected by the EDAM Entity will 



be the same forecast option that is utilized in the Real-Time Market.  A Demand Forecast 

submitted by the EDAM Entity that will be utilized as the CAISO Forecast of BAA Demand must 

contain the expected transmission loss as defined in the EDAM Entity’s tariff.  In the Day-Ahead 

Market, the CAISO Forecast of BAA Demand for a Balancing Authority Area modeled as Supply-

only is zero.  The Demand Forecast provided by the EDAM Entity that meets the procedures 

established in the Business Practice Manual constitutes that EDAM Entity’s CAISO Forecast of 

BAA Demand and the Variable Energy Resource forecast provided by the EDAM Entity that 

meets the procedures established in the Business Practice Manual constitutes that EDAM Entity’s 

Variable Energy Resource forecast. 

33.31.4.1 Load Modification/Demand Response Programs 

An EDAM Entity may elect to adjust its Demand Forecast to account for demand response 

programs administered in its Balancing Authority Area that do not qualify as EDAM Resource 

Facilities in accordance with procedures set forth in the Business Practice Manual for the 

Extended Day-Ahead Market.  When enabled, the EDAM Entity will enable or deploy the demand 

response corresponding to the adjustment consistent with the applicable requirements for such 

demand response programs.  If the EDAM RSE for the CAISO BAA is adjusted to reflect demand 

response resources participating in demand response programs administered in its Balancing 

Authority Area that do not qualify as RSE-eligible EDAM Resource Facilities, then the CAISO 

may adjust RUC participation to correspond to such adjustment in accordance with the 

procedures set forth in the Business Practice Manual for the Extended Day-Ahead Market.  If 

such an adjustment is made, the CAISO will enable or deploy the demand response 

corresponding to the adjustment consistent with the applicable requirements for such demand 

response programs.   Adjustments made pursuant to this Section 33.31.4.1 are subject to audit 

and monitoring as provided in Section 33.38.    

33.31.5  Reserve Sharing Groups 

The EDAM will accommodate ancillary service requirements that are satisfied through 

participation in a reserve sharing group.  If multiple EDAM Entity Balancing Authority Areas 

participate in a reserve sharing group, they must identify the transmission that will be utilized to 



ensure delivery of the shown reserve capacity, consistent with existing practices the entities may 

have in place today for delivery of the reserves.  This transmission capacity will not be available 

for EDAM Transfers to ensure the deliverability of the reserve sharing obligations in the Real-

Time.   

33.31.6  Interchange Schedules   

After Day-Ahead Market results are published, EDAM Entity Scheduling Coordinators must 

submit Interchange Schedules with other Balancing Authority Areas at the relevant EDAM 

Interties and must update these Interchange Schedules with any adjustments, when applicable.   

For each EDAM Intertie Bid that clears the IFM resulting in a 15-minute EDAM Intertie Schedule, 

the EDAM Entity Scheduling Coordinator must submit to the CAISO the corresponding hourly 

transmission profile and 15-minute Energy profiles from the respective E-Tags.  The required 

transmission profiles and Energy profiles must reflect the Point of Receipt and Point of Delivery 

that was declared in the IFM Bid submittal, must be submitted at least 20 minutes before the start 

of the Operating Hour, and the EDAM Entity Scheduling Coordinator must provide an updated 

Energy profile to the extent required by Section 30.5.7.  

33.32 Greenhouse Gas (GHG) 

33.32.1 GHG Compliance Cost Recovery 

EDAM Resource Scheduling Coordinators and Scheduling Coordinators for resources within the CAISO 

Balancing Authority Area will have an opportunity to recover costs of compliance with GHG regulations 

adopted by a state jurisdiction that has priced GHG emissions as part of a state GHG reporting and 

reduction program.   

33.32.1.1  Bid Adders Used by the Integrated Forward Market 

The Integrated Forward Market will use GHG Bid Adders submitted by EDAM Resource 

Scheduling Coordinators for EDAM Resource Facilities located outside of a specific GHG 

Regulation Area to optimize the attribution of GHG Transfers into that GHG Regulation 

Area.  The Integrated Forward Market will use GHG Bid Adders submitted by EDAM 

Resource Scheduling Coordinators for EDAM Resource Facilities located within the GHG 

Regulation Area of the State of Washington to optimize the attribution of GHG Transfers 



into GHG Regulation Areas outside of the State of Washington.  The Integrated Forward 

Market will use GHG Bid Adders submitted by Scheduling Coordinators for resources 

located within the GHG Regulation Area of the State of California to optimize the 

attribution of GHG Transfers into GHG Regulation Areas outside of the State of 

California.   

33.32.1.2  Bid Adders and GHG Regulation Areas 

For purposes of Section 33.32, GHG Regulation Areas will reflect the Pricing Nodes of 

the CAISO Balancing Authority Area or an EDAM Entity Balancing Authority Area within 

the GHG boundary as defined by a state jurisdiction that has priced GHG emissions as 

part of a state GHG reporting and reduction program.   

EDAM Resource Scheduling Coordinators for EDAM Resource Facilities located inside a 

specific GHG Regulation Area will not submit GHG Bid Adders to serve Demand within 

that GHG Regulation Area.  Scheduling Coordinators for resources located within the 

GHG Regulation Area of the State of California will not submit GHG Bid Adders to serve 

Demand within the GHG Regulation Area of California.   

Scheduling Coordinators for resources with Pseudo-Tie arrangements or Dynamic 

Schedules into the CAISO Balancing Authority Area that register in the Master File that 

their resources’ capacity is associated with serving Demand in the GHG Regulation Area 

within the State of California will not submit GHG Bid Adders.    

33.32.1.3  Bid Submission 

EDAM Resource Scheduling Coordinators for EDAM Resource Facilities located outside 

of GHG Regulation Areas may submit a separate GHG Bid Adder as an hourly Bid 

component specific to each GHG Regulation Area.   

Scheduling Coordinators for resources located within the GHG Regulation Area of the 

State of California may submit a separate GHG Bid Adder as an hourly Bid component 

specific to each GHG Regulation Area located outside of the State of California.  EDAM 

Resource Scheduling Coordinators for EDAM Resource Facilities within the GHG 

Regulation Area of the State of Washington may submit a separate GHG Bid Adder as an 



hourly Bid component specific to each GHG Regulation Area located outside the State of 

Washington. 

GHG Bid Adders will consist of a price and MW quantity.  The price included in the GHG 

Bid Adder will not be less than $0/MWh and not greater than 110% of the resource’s 

GHG maximum compliance cost as determined in accordance with Section 33.32.1.5. 

33.32.1.4  Default Treatment. 

If a resource located outside of a GHG Regulation Area does not have a GHG Bid Adder 

to serve Demand within a specific GHG Regulation Area, the Integrated Forward Market 

will not attribute the resource as supporting a GHG Transfer into that specific GHG 

Regulation Area. 

33.32.1.5  Determination of Maximum GHG Bid Adder 

The CAISO will calculate a maximum daily GHG Bid Adder for each EDAM Resource 

Facility and each resource located within the CAISO Balancing Authority Area in relation 

to GHG Regulation Areas, as applicable, based on the resource’s highest average heat 

rate on its heat rate curve, the applicable GHG Allowance Price, and the resource’s 

applicable emission rate.  The CAISO will perform this calculation in accordance with the 

provisions of the applicable Business Practice Manual.  The CAISO will also provide for 

an option for resources to negotiate a maximum GHG Bid Adder for each GHG 

Regulation Area in accordance with the provisions of the applicable Business Practice 

Manual.  

33.32.1.6  GHG Bid Adder Price 

The price included in the GHG Bid Adder will not be less than $0/MW.  The sum of the 

GHG Bid Adder price and the Energy Bid price may not exceed the Soft Energy Bid Cap 

unless the sum of a resource’s relevant maximum daily GHG Bid Adder and Default 

Energy Bid as adjusted pursuant to Section 30.11 exceeds the Soft Energy Bid Cap.  In 

this case, the sum of a resource’s GHG Bid Adder and Energy Bid price may not exceed 

the sum of the relevant maximum daily GHG Bid Adder and the resource’s Default 

Energy Bid or the Hard Energy Bid Cap, whichever is lower. 



33.32.2  Consideration of GHG Bid Adders in Market Clearing  

33.32.2.1  Dispatch of Resources with Non-zero Bid Adders 

The Integrated Forward Market will take into account GHG Bid Adders in selecting 

Energy produced by EDAM Resource Facilities located outside of a specific GHG 

Regulation Area up to the associated MW quantity included in the GHG Bid Adder to 

serve Demand within that GHG Regulation Area.   

The Integrated Forward Market will take into account GHG Bid Adders in selecting 

Energy produced by resources located within the CAISO Balancing Authority Area up to 

the associated MW quantity included in the GHG Bid Adder to serve load Demand in the 

GHG Regulation Area located outside of the State of California.   

The Integrated Forward Market will not consider GHG Bid Adders when selecting EDAM 

Resources to serve Demand outside of GHG Regulation Areas. 

33.32.2.2 Maximum GHG Bid Adder MW Attribution 

The Integrated Forward Market will limit the maximum MW attribution of an EDAM 

Resource Facility to serve Demand in a specific GHG Regulation Area to a value equal to 

lower of (i) the MW value in the resource’s GHG Bid Adder; (ii) the dispatchable Bid 

range between the resource’s GHG reference pass schedule and the resource’s effective 

upper Economic Bid, considering any applicable derates and Ancillary Services capacity 

reservations, for the relevant Operating Hour; or (iii) the resource’s Day-Ahead Energy 

Schedule for that Trading Hour. 

The Integrated Forward Market will limit the maximum MW attribution of a resource 

located within the GHG Regulation Area of the State of California to serve load within a 

GHG Regulation Area outside of the State of California to a value equal to the lower of (i) 

the MW value in the resource’s GHG Bid Adder; (ii) the resource’s Day-Ahead Energy 

Schedule for that Trading Hour.  

33.32.2.3  GHG Reference Pass  

The GHG reference pass runs before the Integrated Forward Market.  The GHG 

reference pass uses Day-Ahead Bids and Self-Schedules of resources to optimally clear 



Supply and Demand Bids without GHG Transfers into GHG Regulation Areas.  The GHG 

reference pass establishes GHG reference pass schedules for resources to determine 

what Dispatch would have occurred without GHG Transfers into GHG Regulation Areas.   

The GHG reference pass will not schedule capacity located outside of a GHG Regulation 

Area obligated to serve Demand within a GHG Regulation Area that is registered with the 

CAISO in accordance with the applicable Business Practice Manual, thereby allowing this 

capacity to support a GHG Transfer into a GHG Regulation Area in the Integrated 

Forward Market. 

Resources with Pseudo-Tie arrangements or Dynamic Schedules into a Balancing 

Authority Area that includes Demand within a specific GHG Regulation Area will register 

in the Master File whether they are associated with Demand in that GHG Regulation 

Area.  The GHG reference pass will not schedule Pseudo-Tie or dynamically scheduled 

resources to serve Demand outside of a specific GHG Regulation Area if they are 

associated with Demand in that GHG Regulation Area. 

33.32.2.4  Dispatch of Resources with Bid Adders of Zero 

The Integrated Forward Market will not dispatch resources located outside of a GHG 

Regulation Area for attribution to serve Demand in a GHG Regulation Area if the MW 

quantity included in the GHG Bid Adder is zero. 

33.32.3  GHG Marginal Cost 

The Integrated Forward Market will, taking into account Energy Bids and GHG Bids, optimally 

select resources located outside of a GHG Regulation Area to support GHG Transfers into a 

GHG Regulation Area until the total MW of GHG Transfers into the respective GHG Regulation 

Area is fully allocated.  The Shadow Price of this allocation constraint is the Marginal GHG Cost 

for the respective GHG Regulation Area.  

33.32.4 Compensation 

When the Integrated Forward Market attributes a resource located outside of a GHG Regulation 

Area to support a GHG Transfer to serve Demand in a GHG Regulation Area, the EDAM 

Resource Scheduling Coordinator for the EDAM Resource Facility or Scheduling Coordinator for 



the resource will receive a payment equaling the product of the GHG Transfer to a GHG 

Regulation Area attributed to the resource in the IFM and the IFM Marginal GHG Cost for that 

respective GHG Regulation Area. 

33.32.5  GHG Net Export Constraint 

The CAISO will apply an hourly GHG net export constraint in the Integrated Forward Market for 

EDAM Entity Balancing Authority Areas that do not overlap with a GHG Regulation Area.  This 

constraint will limit the aggregate attribution of EDAM Resources within a specific EDAM Entity 

Balancing Authority Area such that the aggregate attribution does not exceed the net exports 

from that EDAM Entity Balancing Authority Area.  This constraint will also limit the aggregate 

attribution of resources within a specific GHG Regulation Area to serve Demand in another GHG 

Regulation Area such that the attribution may not exceed the net exports from these resources’ 

native Balancing Authority Areas.  This constraint will not restrict the Integrated Forward Market 

from attributing capacity located outside of a specific GHG Regulation Area obligated to serve 

Demand within that GHG Regulation Area that is registered with the CAISO.  In accordance with 

the applicable Business Practice manual, the CAISO will not enforce this constraint for any 

Balancing Authority Area in the EDAM Area and in any Trading Hour in which the CAISO 

Balancing Authority Area or an EDAM Entity Balancing Authority Area with Demand in a GHG 

Regulation Area is deficient in the upward direction in the EDAM Resource Sufficiency 

Evaluation. 

33.32.6  Data Availability  

33.32.6.1 Notification 

The CAISO will notify EDAM Resource Scheduling Coordinators for EDAM Resource 

Facilities and Scheduling Coordinators for resources within the CAISO Balancing 

Authority Area of their resources’ GHG reference pass schedules.  The CAISO will notify 

an EDAM Resource Scheduling Coordinator through the results of the Integrated 

Forward Market of the MW quantity of any Energy of an EDAM Resource Facility located 

in an EDAM Entity Balancing Authority Area outside of a specific GHG Regulation Area 

that supports a GHG Transfer to serve Demand in that GHG Regulation Area.  



The CAISO will notify an EDAM Resource Scheduling Coordinator through the results of 

the Integrated Forward Market of the MW quantity of any Energy of an EDAM Resource 

Facility located in the GHG Regulation Area of the State of Washington that supports a 

GHG Transfer to serve Demand in a GHG Regulation Area outside of the State of 

Washington. 

The CAISO will notify the Scheduling Coordinator for a resource located in the GHG 

Regulation Area of the State of California through the results of the Integrated Forward 

Market of the MW quantity of any Energy of a resource that supports a GHG Transfer to 

serve Demand in a GHG Regulation Area outside of the State of California. 

33.32.6.2 Disclosure 

The CAISO may disclose information related to GHG Transfers to a Governmental 

Authority, so long as such information does not disclose confidential information of any 

individual Market Participant. 

33.33 [Not Used] 

33.34 [Not Used] 

33.35 Market Validation And Price Correction 

The market validation and price correction provisions of Section 35 apply to the EDAM, except that, for a 

period not to exceed 180 days after an EDAM Entity Implementation Date, the time allowed for the 

CAISO’s correction of Day-Ahead Market prices will be 10 Business Days. 

33.36 Congestion Revenue Rights 

Congestion Revenue Rights are not included in the Extended Day-Ahead Market, and the provisions of 

Section 36 will not apply to EDAM Market Participants.   

33.37 Rules Of Conduct 

All EDAM Market Participants will be subject to the provisions of Section 37 except for Section 37.2 and 

Section 37.4 to the extent it applies to Maintenance Outages.    

33.38 Market Monitoring in EDAM 

The CAISO Department of Market Monitoring is the market monitor for the EDAM and holds the same 

duties towards the EDAM as it holds under Appendix P, Section 5 towards the other CAISO Markets.  



Any referral to FERC of a potential Market Violation or market design flaw will be made under the 

procedures established in Appendix P, Section 11 and Appendix P, Section 12, respectively.  The 

obligations the CAISO holds towards the Department of Market Monitoring under Appendix P, Sections 3 

and 4 apply equally to the Department of Market Monitoring in its role as market monitor for the EDAM.  

The CAISO Market Surveillance Committee holds the same duties towards the EDAM as it holds under 

Appendix O, Section 5 towards the CAISO Markets.   

33.39 Local Market Power Mitigation in EDAM  

The CAISO applies the Local Market Power Mitigation procedures set forth in Sections 31.2, 31.9, and 

39.7 to the Extended Day-Ahead Market and uses the methods and standards for setting Default Energy 

Bids and Default Availability Bids in the Extended Day-Ahead Market as set forth in Section 39.7. 

33.40 [Not Used]  

33.41 [Not Used] 

33.42 [Not Used] 

33.43 [Not Used] 

33.44 Flexible Ramping Product 

The CAISO procures the Flexible Ramping Product in the EDAM Area as set forth in Section 44. 

 



Section 34 

34. Real-Time Market  

 

* * * * *  

 

34.1.4 Real-Time Validation of Schedules and Bids 

After the Market Close of the Real-Time Market, the CAISO performs a validation process consistent with 

the provisions set forth in Section 30.7 and the following additional rules.  The CAISO will insert a 

Generated Bid to cover any RUC Award or Day-Ahead Schedule in the absence of any Self-Schedule or 

Economic Bid components, or to fill in any gaps between Bid components to cover a RUC Award or Day-

Ahead Schedule for use in the RTM.  Schedules and Bids submitted to the RTM to supply Energy and 

Ancillary Services will be considered in the various RTM processes, including the MPM process, the 

HASP, the STUC, the RTUC, the FMM and the RTD. 

34.1.5 Mitigating Bids in the RTM 

34.1.5.1 Generally 

After the Market Close of the RTM, after the CAISO has validated the Bids pursuant to Section 30.7 and 

Section 34.1.4, and prior to conducting any other RTM processes, the CAISO conducts a MPM process.  

The results are used in the RTM optimization processes.  Bids on behalf of Demand Response 

Resources, Participating Load, and Hybrid Resources are considered in the MPM process but are not 

subject to Bid mitigation.  Energy storage resources whose PMax is less than five (5) MW are considered 

in the MPM process, but not subject to Bid mitigation.   

34.1.5.2 Fifteen-Minute MPM 

The CAISO conducts the MPM process as the first pass of each fifteen-minute interval in the RTUC 

horizon starting with the unmitigated Bid set as validated pursuant to Section 30.7 and Section 34.1.4.  

The MPM process produces results for each fifteen-minute interval of the RTUC horizon and thus may 

produce mitigated Bids for any given resource for any fifteen-minute interval in the RTUC run horizon that 

applies to any CAISO Market Process that is based on a specific RTUC run.  The determination as to 



whether a Bid is mitigated is made based on the non-competitive Congestion component of each LMP for 

each fifteen-minute interval of the RTUC run horizon, using the methodology set forth in Section 31.2.3 

except that a resource may have a non-competitive Congestion component in a fifteen-minute interval 

based on a Transmission Constraint deemed non-competitive either in the base case for meeting 

Demand or in the separate cases of modeling the dispatch for Energy of all capacity awarded upward and 

downward Uncertainty Awards.  If a Bid is mitigated in the MPM pass for a fifteen-minute interval in the 

RTUC run horizon, the mitigated Bid will be utilized in the corresponding binding HASP and FMM process 

for the fifteen-minute interval.  If a Bid is not mitigated in a fifteen-minute MPM pass, the CAISO will still 

mitigate that Bid in subsequent fifteen-minute intervals of the RTUC horizon if the MPM pass for the 

subsequent intervals determine that mitigation is needed.   

34.1.5.3 Real-Time Dispatch MPM 

The RTD MPM process produces results for each five-minute interval of a Trading Hour.  The 

determination as to whether a Bid is mitigated is made based on the non-competitive Congestion 

component of each LMP for each five-minute interval, using the methodology set forth in Section 31.2.3 

except that a resource may have a non-competitive Congestion component in a five-minute interval 

based on a Transmission Constraint deemed non-competitive either in the base case for meeting 

Demand or in the separate cases of modeling the dispatch for Energy of all capacity awarded upward and 

downward Uncertainty Awards.  The RTD MPM process is performed for a configurable number of RTD 

advisory intervals after the binding RTD interval, and the mitigated Bids are used in the corresponding 

RTD intervals of the following RTD.   

 

* * * * *  

 

Section 39 

39. Market Power Mitigation Procedures 

 

* * * * *  



 

39.7 Local Market Power Mitigation for Energy Bids 

 

* * * * *  

 

39.7.2 Competitive Path Designation 

39.7.2.1 Timing of Assessments 

For the DAM and RTM, the CAISO will make assessments and designations of whether Transmission 

Constraints are competitive or non-competitive as part of the MPM runs associated with the DAM and 

RTM, respectively.  Only binding Transmission Constraints determined by the MPM process will be 

assessed in the applicable market. 

39.7.2.2 Criteria 

(A) Notwithstanding the provisions in Section 39.7.2.2(B), when the CAISO enforces the natural gas 

constraint pursuant to Section 27.11, the CAISO may deem selected internal constraints to be 

non-competitive for specific days or hours based on its determination that actual electric supply 

conditions may be non-competitive due to anticipated electric supply conditions in the Southern 

California Gas Company and San Diego Gas & Electric Company gas regions. 

(B) Subject to Section 39.7.3, for the DAM and RTM, a Transmission Constraint will be non-

competitive only if the Transmission Constraint fails the dynamic competitive path assessment 

pursuant to this Section 39.7.2.2. 

(a) Transmission Constraints for the IFM - As part of the MPM process associated with 

the IFM, the CAISO separately evaluates Transmission Constraints for the base  

scenario for meeting Demand, for the scenario of modeling the dispatch of Energy for the 

capacity corresponding to IRU Awards, and for the scenario of modeling the dispatch of 

Energy for the capacity corresponding to IRD Awards.  The CAISO also evaluates 

Transmission Constraints for the scenario of modeling the dispatch of Energy for the 

capacity corresponding to RCU Awards.  The CAISO will designate a Transmission 



Constraint for the DAM as non-competitive when the fringe supply of counter-flow to the 

Transmission Constraint from all portfolios of suppliers that are not identified as 

potentially pivotal is less than the demand for counter-flow to the Transmission 

Constraint.  For purposes of determining whether to designate a Transmission Constraint 

as non-competitive pursuant to this Section 39.7.2.2(B)(a): 

(i) Counter-flow to the Transmission Constraint means the delivery of Power from a 

resource to the system load distributed reference bus.  If counter-flow to the 

Transmission Constraint is in the direction opposite to the market flow of Power 

to the Transmission Constraint, the counter-flow to the Transmission Constraint 

is calculated as the shift factor multiplied by the resource’s scheduled Power.  

Otherwise, counter-flow to the Transmission Constraint is zero. 

(ii) Fringe supply of counter-flow to the Transmission Constraint means all available 

capacity from internal resources not controlled by the identified potentially pivotal 

suppliers and all internal Virtual Supply Awards not controlled by the identified 

potentially pivotal suppliers that provide counter-flow to the Transmission 

Constraint.  Available capacity reflects the highest capacity of a resource’s 

Energy Bid adjusted for Self-Provided Ancillary Services and derates. 

(iii) Demand for counter-flow to the Transmission Constraint means all internal 

dispatched Supply and Virtual Supply Awards that provide counter-flow to the 

Transmission Constraint.  

(iv) Potentially pivotal suppliers mean the three (3) portfolios of net sellers that 

control the largest quantity of counter-flow supply to the Transmission Constraint. 

(v) Portfolio means the effective available internal generation capacity under the 

control of the Scheduling Coordinator and/or Affiliate determined pursuant to 

Section 4.5.1.1.12 and all effective internal Virtual Supply Awards of the 

Scheduling Coordinator and/or Affiliate.  Effectiveness in supplying counter-flow 

is determined by scaling generation capacity and/or Virtual Supply Awards by the 



shift factor from that location to the Transmission Constraint being tested. 

(vi) A portfolio of a net seller means any portfolio that is not a portfolio of a net buyer.  

A portfolio of a net buyer means a portfolio for which the average daily net value 

of Measured Demand minus Supply over a twelve (12) month period is positive.  

The average daily net value is determined for each portfolio by subtracting, for 

each Trading Day, Supply from Measured Demand and then averaging the daily 

value for all Trading Days over the twelve (12) month period.  The CAISO will 

calculate whether portfolios are portfolios of net buyers in the third month of each 

calendar quarter and the calculations will go into effect at the start of the next 

calendar quarter.  The twelve (12) month period used in this calculation will be 

the most recent twelve (12) month period for which data is available.  The 

specific mathematical formula used to perform this calculation will be set forth in 

a Business Practice Manual.  Market Participants without physical resources will 

be deemed to be net sellers for purposes of this Section 39.7.2.2(a)(vi). 

(vii) In determining which Scheduling Coordinators and/or Affiliates control the 

resources in the three (3) identified portfolios, the CAISO will include resources 

and Virtual Supply Awards directly associated with all Scheduling Coordinator ID 

Codes associated with the Scheduling Coordinators and/or Affiliates, as well as 

all resources that the Scheduling Coordinators and/or Affiliates control pursuant 

to Resource Control Agreements registered with the CAISO as set forth Section 

4.5.1.1.13.  Resources identified pursuant to Resource Control Agreements will 

only be assigned to the portfolio of the Scheduling Coordinator that has control of 

the resource or whose Affiliate has control of the resource pursuant to the 

Resource Control Agreements. 

(b) Transmission Constraints for the RTM - As part of the MPM processes associated with 

the RTM, the CAISO separately evaluates Transmission Constraints for the base 

scenario for meeting Demand, for the scenario of modeling the dispatch of Energy for the 



capacity corresponding to upward Uncertainty Awards, and for the scenario of modeling 

the dispatch of Energy for the capacity corresponding to downward Uncertainty Awards.  

The CAISO will designate a Transmission Constraint for the RTM as non-competitive 

when the sum of the supply of counter-flow from all portfolios of potentially pivotal 

suppliers to the Transmission Constraint and the fringe supply of counter-flow to the 

Transmission Constraint from all portfolios of suppliers that are not identified as 

potentially pivotal is less than the demand for counter-flow to the Transmission 

Constraint.  For purposes of determining whether to designate a Transmission Constraint 

as non-competitive pursuant to this Section 39.7.2.2(b): 

(i) Counter-flow to the Transmission Constraint has the meaning set forth in Section 

39.7.2.2(B)(a)(i). 

(ii) Supply of counter-flow from all portfolios of potentially pivotal suppliers to the 

Transmission Constraint means the minimum available capacity from internal 

resources controlled by the identified potentially pivotal suppliers that provide 

counter-flow to the Transmission Constraint.  The minimum available capacity for 

the current market interval will reflect the greatest amount of capacity that can be 

physically withheld.  The minimum available capacity is the lowest output level 

the resource could achieve in the current market interval given its dispatch in the 

last market interval and limiting factors including Minimum Load, Ramp Rate, 

Self-Provided Ancillary Services, Ancillary Service Awards (in the Real-Time 

Market only), derates, and Uncertainty Awards. 

(iii) Potentially pivotal suppliers mean the three (3) portfolios of net sellers that 

control the largest quantity of counter-flow supply to the Transmission Constraint 

that can be withheld.  Counter-flow supply to the Transmission Constraint that 

can be withheld reflects the difference between the highest capacity and the 

lowest capacity of a resource’s Energy Bid (not taking into account the Ramp 

Rate of the resource), measured from the Dispatch Operating Point for the 



resource in the immediately preceding fifteen (15) minute FMM interval or the 

preceding five (5) minute RTD interval, as applicable (taking into account the 

Ramp Rate of the resource), adjusted for Self-Provided Ancillary Services/ 

Ancillary Service Awards, derates, and Uncertainty Awards in determining 

whether to designate a Transmission Constraint as non-competitive for the RTM.  

In determining whether to designate a Transmission Constraint as non-

competitive for the RTM, counter-flow supply to the Transmission Constraint that 

can be withheld also reflects the PMin of each Short Start Unit with a Start-Up 

Time of sixty (60) minutes or less that was off-line in the immediately preceding 

fifteen (15) minute interval of the FMM.  In determining whether to designate a 

Transmission Constraint as non-competitive for the FMM, counter-flow supply to 

the Transmission Constraint that can be withheld also reflects the PMin of each 

Short Start Unit with a Start-Up Time of fifteen (15) minutes or less that was off-

line in the immediately preceding fifteen (15) minute interval. 

(iv) Portfolio means the effective available internal generation capacity under the 

control of the Scheduling Coordinator and/or Affiliate determined pursuant to 

Sections 4.5.1.1.12 and 39.7.2.2(a)(vii).  Effectiveness in supplying counter-flow 

is determined by scaling generation capacity by the shift factor from that location 

to the Transmission Constraint being tested. 

(v) A portfolio of a net seller has the meaning set forth in Section 39.7.2.2(a)(vi). 

(vi) Fringe supply of counter-flow to the Transmission Constraint means all available 

capacity from internal resources not controlled by the identified potentially pivotal 

suppliers that provide counter-flow to the Transmission Constraint.  Available 

capacity reflects the highest capacity of a resource’s Energy Bid (not taking into 

account the Ramp Rate of the resource), measured from the Dispatch Operating 

Point for the resource in the immediately preceding fifteen (15) minute interval of 

the FMM or five (5) minute interval of the RTD, as applicable (taking into account 



the Ramp Rate of the resource), adjusted for Self-Provided Ancillary Services/ 

Ancillary Service Awards, derates, and Uncertainty Awards in determining 

whether to designate a Transmission Constraint as non-competitive for the RTM. 

(vii) Demand for counter-flow to the Transmission Constraint means all internal 

dispatched Supply that provides counter-flow to the Transmission Constraint. 

 

* * * * *  

 

39.7.4 Default Availability Bid for Imbalance Reserves and Reliability Capacity 

The CAISO applies separate IRU Default Availability Bids and RCU Default Availability Bids.   

A resource’s IRU Default Availability Bid is the higher of: (a) $55/MWh; or (b) the IRU Negotiated 

Availability Bid. 

A resource’s RCU Default Availability Bid is the higher of: (a) $55/MWh; or (b) the RCU Negotiated 

Availability Bid. 

A Scheduling Coordinator may choose to pursue both an IRU Negotiated Availability Bid and an RCU  

Negotiated Availability Bid. 

39.7.4.1 Process for Establishing an IRU or RCU Negotiated Availability Bid  

Scheduling Coordinators that elect the option of pursuing a Negotiated Availability Bid must submit a 

proposed value to apply either for IRU or RCU, depending on which type of Negotiated Availability Bid 

they have chosen to pursue.  The proposed value must represent the costs of providing the underlying 

product.  Within ten (10) Business Days of receipt, the CAISO will provide a written response.  If the 

CAISO accepts the proposed Negotiated Availability Bid, it will generally become effective within eleven 

(11) Business Days from the date of acceptance by the CAISO and remain in effect until: (1) FERC 

modifies the Negotiated Availability Bid; (2) the CAISO and the Scheduling Coordinator modify the 

Negotiated Availability Bid by mutual agreement; or (3) the Negotiated Availability Bid expires, is 

terminated, or is modified pursuant to any agreed upon term or condition or pertinent FERC order. 

If the CAISO does not accept the proposed Negotiated Availability Bid, the CAISO and the Scheduling 



Coordinator shall enter a period of good faith negotiations that terminates sixty (60) days following the 

date of submission of a proposed Negotiated Availability Bid by a Scheduling Coordinator.  If at any time 

during this period, the CAISO and the Scheduling Coordinator agree upon the Negotiated Availability Bid, 

it will generally become effective within eleven (11) Business Days of the date of agreement and remain 

in effect as if the CAISO accepted it initially. 

If by the end of the sixty (60)-day period the CAISO and the Scheduling Coordinator fail to agree on the 

Negotiated Availability Bid, the Scheduling Coordinator has the right to file a proposed Negotiated 

Availability Bid with FERC pursuant to Section 205 of the Federal Power Act. 

During the sixty (60)-day period following the submission of a proposed Negotiated Availability Bid by a 

Scheduling Coordinator, and pending FERC’s acceptance in cases where the Scheduling Coordinator 

filed a proposed Negotiated Availability Bid with FERC pursuant to Section 205 of the Federal Power Act, 

the IRU Default Availability Bid or RCU Default Availability Bid for the resource is $55/MWh. 

The CAISO may require the renegotiation of any Negotiated Availability Bids enacted pursuant to this 

Section 39.7.4.1 that have become outdated, are possibly erroneous, or for which the Scheduling 

Coordinator has changed.  In the renegotiation process, the CAISO may review and propose 

modifications to such values, and may require the Scheduling Coordinator to provide updated information 

to support continuation of such values. 

The CAISO shall make an informational filing with FERC of any Negotiated Availability Bids enacted 

pursuant to this Section 39.7.4.1 no later than seven (7) days after the end of the month in which the 

CAISO enacted the Negotiated Availability Bids. 

39.7.4.2 Transition Period for Negotiated Availability Bids  

The option to pursue a Negotiated Availability Bid will be unavailable until the CAISO certifies through a 

market notice it has gained sufficient operational experience with Imbalance Reserves and Reliability 

Capacity to validate that proposed Negotiated Availability Bids correspond reasonably to the underlying 

costs of providing the products.  Such certification is deemed to have occurred if the CAISO does not 

issue the market notice within 18 months of the effective date of this Section 39.7.4. 

 



* * * * *  

 

Section 40 

 

40. Resource Adequacy Demonstration for all SCs in the CAISO BAA 

 

* * * * *  

 

40.6 Requirements for SCs and Resources for LSEs  

This Section 40.6 does not apply to Resource Adequacy Resources of Load-following MSSs.  Scheduling 

Coordinators supplying Resource Adequacy Capacity shall make the Resource Adequacy Capacity listed 

in the Scheduling Coordinator’s monthly Supply Plans under Section 40.4.7 available to the CAISO each 

hour of each day of the reporting month in accordance with this Section 40.6 and Section 9.3.1.3. 

40.6.1 Day-Ahead Availability  

Except as otherwise provided in Sections 40.6.1.1 and 40.6.4, Scheduling Coordinators supplying 

Resource Adequacy Capacity shall make such Resource Adequacy Capacity, available Day-Ahead to the 

CAISO as follows: 

(1) Resource Adequacy Resources physically capable of operating must submit: (a) 

Economic Bids for Energy and/or Self-Schedules for all their Resource Adequacy 

Capacity and (b) Economic Bids for Ancillary Services and/or a Submission to Self-

Provide Ancillary Services in the IFM for all of their Resource Adequacy Capacity that is 

certified to provide Ancillary Services.  For Resource Adequacy Capacity that is certified 

to provide Ancillary Services and is not covered by a Submission to Self-Provide Ancillary 

Services, the resource must submit Economic Bids for each Ancillary Service for which 

the resource is certified.  For Resource Adequacy Capacity subject to this requirement for 

which no Economic Energy Bid or Self-Schedule has been submitted, the CAISO shall 

insert a Generated Bid in accordance with Section 40.6.8.  For Resource Adequacy 



Capacity subject to this requirement for which no Economic Bids for Ancillary Services or 

Submissions to Self-Provide Ancillary Services have been submitted, the CAISO shall 

insert a Generated Bid in accordance with Section 40.6.8 for each Ancillary Service the 

resource is certified to provide. 

(2) Resource Adequacy Resources must be available except for limitations specified in the 

Master File, legal or regulatory prohibitions or as otherwise required by this CAISO Tariff 

or by Good Utility Practice. 

(3) Through the IFM co-optimization process, the CAISO will utilize available Resource 

Adequacy Capacity to provide Energy, Imbalance Reserves, or Ancillary Services in the 

most efficient manner to clear the Energy market, manage congestion and procure 

required Ancillary Services.  In so doing, the IFM will honor submitted Energy Self-

Schedules of Resource Adequacy Capacity unless the CAISO is unable to satisfy one 

hundred percent (100%) of the Ancillary Services requirements.  In such cases, the 

CAISO may curtail all or a portion of a submitted Energy Self-Schedule to allow Ancillary 

Service-certified Resource Adequacy Capacity to be used to meet the Ancillary Service 

requirements.  The CAISO will not curtail for the purpose of meeting Ancillary Service 

requirements a Self-Schedule of a resource internal to a Metered Subsystem that was 

submitted by the Scheduling Coordinator for that Metered Subsystem.  If the IFM reduces 

the Energy Self-Schedule of Resource Adequacy Capacity to provide an Ancillary 

Service, the Ancillary Service Marginal Price for that Ancillary Service will be calculated in 

accordance with Section 27.1.2 using the Ancillary Service Bids submitted by the 

Scheduling Coordinator for the Resource Adequacy Resource or inserted by the CAISO 

pursuant to this Section 40.6.1, and using the resource’s Generated Energy Bid to 

determine the Resource Adequacy Resource’s opportunity cost of Energy.  If the 

Scheduling Coordinator for the Resource Adequacy Resource believes that the 

opportunity cost of Energy based on the Resource Adequacy Resource’s Generated 

Energy Bid is insufficient to compensate for the resource’s actual opportunity cost, the 



Scheduling Coordinator may submit evidence justifying the increased amount to the 

CAISO and to the FERC no later than seven (7) days after the end of the month in which 

the submitted Energy Self-Schedule was reduced by the CAISO to provide an Ancillary 

Service. 

The CAISO will treat such information as confidential and will apply the procedures in 

Section 20.4 of this CAISO Tariff with regard to requests for disclosure of such 

information.  The CAISO shall pay any higher opportunity costs approved by FERC. 

(4) Resource Adequacy Resources must submit RUC Availability Bids for RCU for their 

Resource Adequacy Capacity. 

(5) Resource Adequacy Resources eligible to provide Imbalance Reserves must submit Bids 

for IRU and IRD for all RA Capacity that meets its obligation pursuant to 40.6.1(1)(a) by 

submitting an Economic Bid. 

40.6.1.1 Day-Ahead Availability - Specific RA Resource Types 

(a) Distributed Generation Facilities.  Distributed Generation Facilities shall comply with 

the IFM and RUC bidding requirements that apply to the same technology type of a 

resource connected to the CAISO Controlled Grid. 

(b) Non-Generator Resources 

(1) Non-Generator Resources that do not use Regulation Energy Management shall 

submit: 

(A) Economic Bids or Self-Schedules into the IFM for all RA Capacity for all 

hours of the month the resource is physically capable of operating; and  

(B) RUC Availability Bids for both RCU and RCD for all RA Capacity for all 

hours of the month the resource is physically capable of operating, 

(2) Non-Generator Resources using Regulation Energy Management shall submit 

Economic Bids or Self-Schedules into the IFM for all RA Capacity for Regulation 

for all hours of the month the resource is physically capable of operating. 

(c) Extremely Long-Start Resources.  Extremely Long-Start Resources that are Resource 



Adequacy Resources must make themselves available to the CAISO by complying with:  

(1) the Extremely Long-Start Commitment Process under Section 31.7 or otherwise 

committing the ELS Resource upon instruction from the CAISO, if physically 

capable; and 

(2) the applicable provisions of Section 40.6.1 regarding Day-Ahead availability for 

the Trading Days for which it was committed. 

40.6.2 Real-Time Availability  

(a) General Requirement.  Except as otherwise provided in  Section 40.6.4, for every 

Trading Hour in which a Resource Adequacy Resource receives a Day-Ahead Schedule 

for Energy, Imbalance Reserves, or Ancillary Services or a RUC Schedule, the Resource 

Adequacy Resource must submit Bids to the Real-Time Market for that Trading Hour that 

conform with the Resource Adequacy Resource’s obligations under Section 40.6.1 for the 

Day-Ahead Market.  Provided, however, that any reference in Section 40.6.1 to RUC 

bidding does not apply to the Real-Time Market bidding obligations.  

(b) Short Start Units.   Irrespective of their Day-Ahead Schedule for Energy, Day-Ahead 

Schedule for Ancillary Services, or RUC Schedule, Short Start Units must, for each 

Trading Hour, submit Bids to the Real-Time Market that conform to their obligations 

under Section 40.6.1 for the Day-Ahead Market.  Provided, however, that any reference 

in Section 40.6.1 to RUC bidding does not apply to the Real-Time Market bidding 

obligations for Short Start Units.  The CAISO may waive these availability obligations for 

a resource that is not a Long Start Unit or an Extremely Long-Start Resource that does 

not have an Day-Ahead Schedule or a RUC Schedule based on a procedure to be 

published on the CAISO Website.  The CAISO will insert Generated Bids in accordance 

with Section 40.6.8 for any Resource Adequacy Capacity subject to the above 

requirements for which the resource has failed to submit the appropriate bids to the RTM. 

(c) Long Start Units.  Long Start Units not committed in the Day-Ahead Market will be 

released from any further obligation to submit Self-Schedules or Bids for the relevant 



Operating Day.  Scheduling Coordinators for Long Start Units are not precluded from 

self-committing the unit after the Day-Ahead Market and submitting a Self-Schedule or 

Wheeling-Out in the RTM, unless precluded by terms of their contracts. 

(d) Extremely Long-Start Resources.  Once an Extremely Long-Start Resource providing 

Resource Adequacy Capacity is committed by the CAISO, it shall comply, for the Trading 

Days for it was committed, with the Real-Time availability provisions in sub-sections (a) 

and (b) of this Section 40.6.2, including those provisions that otherwise apply only to 

Short Start Units. 

(e) Self-Schedules.  The CAISO will honor submitted Energy Self-Schedules of Resource 

Adequacy Capacity unless the CAISO is unable to satisfy one hundred (100) percent of 

its Ancillary Services requirements.  In such cases, the CAISO may curtail all or a portion 

of a submitted Energy Self-Schedule to allow Ancillary Service-certified Resource 

Adequacy Capacity to be used to meet the Ancillary Service requirements, as long as 

such curtailment does not lead to a real-time shortfall in energy supply.  If the CAISO 

reduces a submitted Real-Time Energy Self-Schedule for Resource Adequacy Capacity 

when that capacity is needed to meet an Ancillary Services requirement, the Ancillary 

Service Marginal Price for that capacity will be calculated in accordance with Sections 

27.1.2 and 40.6.1. 

(f) Distributed Generation Facilities.  Distributed Generation Facilities shall comply with 

the RTM bidding requirements that apply to the same technology type of resource 

connected to the CAISO Controlled Grid. 

(g) Non-Generator Resources 

(1) Non-Generator Resources that do not use Regulation Energy Management shall 

submit – 

(A) Economic Bids or Self-Schedules into the RTM for any remaining RA 

Capacity scheduled in the IFM or RUC; and 

(B) Economic Bids or Self-Schedules into the RTM for all RA Capacity not 



scheduled in the IFM, 

(2) Non-Generator Resources using Regulation Energy Management that are not 

Use-Limited Resources under Section 40.4.6.1 shall submit Economic Bids or 

Self-Schedules into the RTM for any remaining RA Capacity from resource 

scheduled in IFM or RUC. 

40.6.3 [Not Used] 

40.6.4 Availability Requirements for Resources with Operational Limitations that are not 

Qualified Use-Limits 

40.6.4.1 Must-Offer Obligation in DAM and RTM 

Conditionally Available Resources (irrespective of Use-Limited Resource qualification) and Run-of-River 

Resources that provide Resource Adequacy Capacity and that are physically capable of operating must 

submit Self-Schedules or Bids in the Day-Ahead Market for their expected available Energy or their 

expected as-available Energy, as applicable, in the Day-Ahead Market and RTM up to the quantity of 

Resource Adequacy Capacity the resource is providing.  Such resources shall also revise their Self-

Schedules or submit additional Bids in RTM based on the most current information available regarding 

Expected Energy deliveries.  

An Eligible Intermittent Resource providing Resource Adequacy Capacity may, but is not required to, 

submit Bids in the Day-Ahead Market.  

40.6.4.2 RUC Availability Bids 

The following resource types providing Resource Adequacy Capacity are not required to submit RUC 

Availability Bids for that capacity: Pumping Load, Reliability Demand Response Resources, Combined 

Heat and Power Resources, Regulatory Must-Take Generation,  Non-Generator Resources using 

Regulation Energy Management, Conditionally Available Resources, Run-of-River Resources, and 

Eligible Intermittent Resources. 

40.6.4.3 Ancillary Services Bids from Participating Loads that is Pumping Load 

The must-offer obligation for Participating Load that is Pumping Load is limited to submitting, for hours 

where underlying Load permits, Non-Spin Ancillary Services Bids and/or a Submission to Self-Provide 



Non-Spin Ancillary Services in the Day-Ahead Market for its Resource Adequacy Capacity that is certified 

to provide Non-Spinning Reserve Ancillary Service, and Economic Bids for Energy in the Real-Time 

Market for its Non-Spinning Reserve Capacity that receives an Ancillary Service Award in the Day-Ahead 

Market.   

40.6.4.4 Proxy Demand Resources 

(a) Short Start Proxy Demand Resources that provide Resource Adequacy Capacity shall 

submit RUC Availability Bids for all of their Resource Adequacy Capacity for all hours of 

the month the resource is physically available.  

(b) Long Start Proxy Demand Resources are not required to submit Bids or Self Schedules 

in the RUC for their Resource Adequacy Capacity.  

 

* * * * *  

 

40.6.8 Use of Generated Bids 

(a) Day-Ahead Market.  Prior to completion of the Day-Ahead Market, the CAISO will 

determine if Resource Adequacy Capacity subject to the requirements of Section 40.6.1 

and for which the CAISO has not received notification of an Outage has not been 

reflected in a Bid for Energy, Reliability Capacity, and Ancillary Services and will insert a 

Generated Bid for such capacity into the CAISO Day-Ahead Market.   

(b) Real-Time Market.  Prior to running the Real-Time Market, the CAISO will determine if 

Resource Adequacy Capacity subject to the requirements of Section 40.6.2 and for which 

the CAISO has not received notification of an Outage has not been reflected in a Bid and 

will insert a Generated Bid for such capacity into the Real-Time Market.   

(c) Partial Bids for RA Capacity.  If a Scheduling Coordinator for an RA Resource submits 

a partial bid for the resource’s RA Capacity, the CAISO will insert a Generated Bid only 

for the remaining RA Capacity.  In addition, the CAISO will determine if all dispatchable 

Resource Adequacy Capacity from Short Start Units, not otherwise selected in the IFM or 



RUC, is reflected in a Bid into the Real-Time Market and will insert a Generated Bid for 

any remaining dispatchable Resource Adequacy Capacity for which the CAISO has not 

received notification of an Outage.   

(d) Exemptions.  Notwithstanding any of the provisions of Section 40.6.8, for the following 

resource types providing Resource Adequacy Capacity, the CAISO only inserts a Bid in 

the Day-Ahead Market or Real-Time Market where the generally applicable bidding rules 

in Section 30 call for bid insertion: Use-Limited Resource, Non-Generator Resource, 

Variable Energy Resource, Hydroelectric Generating Unit (including Run-of-River 

resources), Proxy Demand Resource, Reliability Demand Response Resource, 

Participating Load, including Pumping Load, Combined Heat and Power Resource, 

Conditionally Available Resource, Non-Dispatchable Resource, and resources providing 

Regulatory Must-Take Generation. 

(e) NRS-RA Resources.   The CAISO will submit a Generated Bid in the Day-Ahead Market 

for a Non-Resource-Specific System Resource in each RAAIM assessment hour, to the 

extent that the resource provides Resource Adequacy Capacity subject to the 

requirements of Section 40.6.1 and does not submit an outage request or Bid for the 

entire amount of that Resource Adequacy Capacity.  Aside from where the generally 

applicable bidding rules in Section 30 call for Bid insertion, the CAISO will not submit a 

Generated Bid in the Real-Time Market for a Non-Resource-Specific System Resource 

that fails to meet its bidding obligations under Section 40.6.2.  A Bid inserted for the Real-

Time Market pursuant to the generally applicable bidding rules in Section 30 may not 

necessarily cover the full Real-Time Market obligation under Section 40.6.2 and the 

resource may thus remain exposed to Non-Availability Charges. 

(f) Generated Bids for RUC.  The CAISO submits a Generated Bid for RUC Availability 

Bids for Resource Adequacy Resources for which a RUC Availability Bid was not 

submitted as required in Section 40.6.1(4).  For RA Resources that submit a RUC 

Availability Bid for RCU with an insufficient quantity, the CAISO extends the quantity 



component of the Bid using the submitted price component of the Bid.  For RA 

Resources that fail to submit any RUC Availability Bid for either RCU or RCD, the 

Generated Bid is for the required quantity at the Default Availability Bid.  

 

 

* * * * *  

 

40.9.3 Availability Assessment  

40.9.3.1 Local and System RA Capacity Availability 

(a) Availability Assessment Hours 

(1) Prior to the start of each Resource Adequacy Compliance Year, the CAISO shall 

establish and publish in the Business Practice Manual the Availability 

Assessment Hours applicable for resources providing local and/or system 

Resource Adequacy Capacity for each month of that year.   

(2) The Availability Assessment Hours shall be a pre-defined set of five consecutive 

hours for each month that – 

(A) correspond to the operating periods when high demand conditions 

typically occur and when the availability of Resource Adequacy Capacity 

is most critical to maintaining system reliability:   

(B) vary by season as necessary so that the coincident peak load hour 

typically falls within the five-hour range each day during the month,  

based on historical actual load data; and 

(C) apply to each Trading Day that is a weekday and not a federal holiday.  

(b) Must-Offer Availability Assessment.  The CAISO shall determine the extent to which 

each resource providing local and/or system Resource Adequacy Capacity made that 

capacity available to the CAISO each day during the Availability Assessment Hours by 

comparing – 



(1) the MWs of local and/or system Resource Adequacy Capacity for which the 

Scheduling Coordinator for the resource submitted Economic Bids or Self-

Schedules in the Day-Ahead Market and the Real-Time Market on a given day; 

and 

(2) the MWs of local and/or system Resource Adequacy Capacity for which the 

Scheduling Coordinator for the resource had a performance obligation to submit 

Economic Bids or Self-Schedules in the CAISO Markets under the must-offer 

requirements applicable under Section 40.6 on a given day, provided that 

Conditionally Available Resources will have RAAIM assessed as if the resource’s 

performance obligation were defined in Sections 40.6.1 and 40.6.2 and 

irrespective of their expected available Energy or their expected as-available 

Energy. 

(3) The CAISO’s availability assessment under this Section 40.9.3.1 does not 

consider a RA Resource’s compliance with any Imbalance Reserves or Reliability 

Capacity bidding obligation it holds. 

40.9.3.2 Flexible RA Capacity Availability  

(a) Availability Assessment Hours.  The Availability Assessment Hours for a Flexible RA 

Resource shall be the same period as the must-offer obligation for the Flexible Capacity 

Category that is designated on the Resource Flexible RA Capacity Plan for that month, 

as set forth in Section 40.10.6.   

(b) Must-Offer Availability Assessment.  The CAISO shall determine the extent to which 

each Flexible RA Resource made that capacity available in each Availability Assessment 

Hour of the day by comparing – 

(A) the MWs of Flexible RA Capacity for which the Scheduling Coordinator for the 

resource submitted Economic Bids in the Day-Ahead Market and the Real-Time 

Market on a given day; and 

(B) the MWs of Flexible RA Capacity for which the Scheduling Coordinator for the 



resource had a performance obligation to submit Economic Bids in the CAISO 

Markets under the must-offer requirements applicable under Section 40.10.6 on 

a given day. 

(C) The CAISO’s availability assessment under this Section 40.9.3.2 does not 

consider a Flexible RA Resource’s compliance with any Imbalance Reserves or 

Reliability Capacity bidding obligation it holds.  

(c) Flexible Capacity Category.  If a Flexible RA Resource is designated to provide 

Flexible RA Capacity and/or RA Substitute Capacity in more than one Flexible 

Capacity Category on the same day, the CAISO will assess the availability of the 

resource using the must-offer obligation for the highest quality of Flexible 

Capacity Category designated.  

(d) Start-Up Less Than 90 Minutes.  For resources with a start-up time less than 90 

minutes, the CAISO will use the resource’s MWs of capacity from zero to the EFC value 

to assess the availability of the designated Flexible RA Capacity; provided that the 

Scheduling Coordinator for the resource does not submit Self-Schedules for the capacity 

from zero to PMin or for any portion of the capacity under the must-offer obligation for 

Energy.  If the Scheduling Coordinator for the resource submits a Self-Schedule, the 

CAISO will deduct the MW value of PMin from the calculation of the resource’s Flexible 

RA Capacity availability, 

(e) Start-Up Greater Than 90 Minutes.  For resources with a start-up time greater than 90 

minutes, the CAISO will use the MWs of capacity between the resource’s PMin and EFC 

value in the availability assessment and validate whether the Scheduling Coordinator for 

the resource submitted Economic Bids for all MWs designated on the Resource Flexible 

RA Capacity Plan. 

(f) Variable Energy Resources 

(1) Flexible RA Capacity Equal to EFC.  If the Flexible RA Capacity designated on 

the monthly Resource Flexible RA Capacity Plan is equal to the resource’s EFC 



value, the CAISO will assess the availability of the designated Flexible RA 

Capacity based on the Economic Bids for Flexible RA Capacity the Scheduling 

Coordinator for the resource submitted up to the MWs in the Variable Energy 

Resource forecast applicable under Section 4.8.2. 

(2) Flexible RA Capacity Less Than EFC.  If the Flexible RA Capacity designated 

in the monthly Resource Flexible RA Capacity Plan is less than the EFC value for 

the resource, the CAISO will assess availability using the ratio of the amount 

shown on the monthly plan to the relevant EFC value, and applies that ratio to 

the MWs of Economic Bids and the Variable Energy Resource forecast. 

(3) VER Forecast Less Than Flexible RA Capacity.  If the MWs in the Variable 

Energy Resource forecast are less than the MWs of Flexible RA Capacity 

designated in the monthly Resource Flexible RA Capacity Plan, and the 

Economic Bids are greater than or equal to the forecast amount for that hour, the 

resource is 100 percent available up to the forecast amount.  

(4) VER Forecast Greater Than Flexible RA Capacity.  If the MWs in the Variable 

Energy Resource forecast are greater than the MWs of Flexible RA Capacity 

designated in the monthly Resource Flexible RA Capacity Plan, the Scheduling 

Coordinator for the resource must submit Economic Bids equal to the forecast 

amount.  If the Scheduling Coordinator for the resource submits Economic Bids 

for MWs above the forecast, or the resource generates above the forecast, the 

CAISO will limit the calculated availability to the forecast amount.   

(5) No Day-Ahead Market Obligation.  For Variable Energy Resources that do not 

have an obligation to submit Economic Bids into the Day-Ahead Market, the 

CAISO will base the availability assessment of the Flexible RA Capacity only on 

the resource’s Economic Bids in the Real-Time Market.   

 

* * * * *  



 

40.9.6.2 Determination of Availability Incentive Payment 

(a) Self-Funding.  The Availability Incentive Payment will be funded entirely through the 

monthly Non-Availability Charges assessed.  Availability Incentive Payments for 

Resource Adequacy Resources providing Flexible RA Capacity will be funded exclusively 

by Non-Availability Charges assessed against Resource Adequacy Resources providing 

Flexible RA Capacity. 

(b) Eligible Capacity. The capacity of a Resource Adequacy Resource providing local, 

system or Flexible RA Capacity that is eligible to receive an Availability Incentive 

Payment shall be the resource’s average monthly MWs of capacity that exceed the upper 

bound of the Availability Standard.  

(c) Calculation.   

(1) The monthly Availability Incentive Payment rate will equal the total Non-

Availability Charges assessed for the month plus any unpaid funds under Section 

40.9.6.2(d), divided by the total Resource Adequacy Capacity eligible to receive 

the Availability Incentive Payment that month.   

(2) The Availability Incentive Payment rate shall not exceed three times the Non-

Availability Charge rate.   

(3) The Availability Incentive Payment the CAISO shall pay to each eligible resource 

shall equal the product of its eligible capacity and the Availability Incentive 

Payment rate.  

(d) Unpaid Funds.   Any Non-Availability Charge funds that are not distributed to Resource 

Adequacy Resources eligible to receive Availability Incentive Payments in a month will be 

added to the funds available for Availability Incentive Payments in the next month and will 

continue to roll over to successive months until the end of the year.  The CAISO 

distributes any unallocated funds remaining after the CAISO settles December monthly 

RAAIM Non-Availability Charges and Non-Availability Incentive Payments.  The separate 



pool of undistributed Non-Availability Charge funds collected for local and/or system 

Resource Adequacy Capacity will be distributed to Load Serving Entities based on their 

load ratio share for the year.  The separate pool of undistributed Non-Availability Charge 

funds collected for Flexible RA Capacity will be distributed to Load Serving Entities based 

on their overall ratio of obligation to demonstrate Flexible RA Capacity for the year.  

 

* * * * *  

 

40.10.6 Flexible RA Capacity Must-Offer Obligation  

40.10.6.1 Day-Ahead and Real-Time Availability 

(a) Must-Offer Obligation.  The Scheduling Coordinator for a resource supplying Flexible 

RA Capacity must submit Economic Bids for Energy for the full amount of the resource’s  

Flexible RA Capacity, Bids for IRU and IRD for the full amount of the resource’s Flexible 

RA Capacity that is eligible to Bid for Imbalance Reserves, and Economic Bids for 

Ancillary Services that are not flagged as Contingency Only in the Day-Ahead Market for 

the full amount of the resource’s Flexible RA Capacity that is certified to provide Ancillary 

Services, in the Day-Ahead Market and the Real-Time Market for the applicable Trading 

Hours that is capable of being economically dispatched  as follows, except as provided in 

Section 40.10.6.1(e) through(h) – 

(1) Flexible Capacity Category for base ramping resources - the 17-hour period from 

5:00 a.m. to 10:00 p.m., seven days a week; 

(2) Flexible Capacity Category for peak ramping resources - the five-hour  period 

determined for each season by the CAISO’s Flexible Capacity Needs 

Assessment, seven days a week; and 

(3) Flexible Capacity Category for super-peak ramping resources – the five-hour  

period determined for each season by the CAISO’s Flexible Capacity Needs 

Assessment, weekdays, except holidays and as provided in Section 40.10.6.1(h), 



until the resource receives during the five-hour period of the must offer obligation 

and responds to five CAISO dispatches for Start-Up during the month, after 

which the resource will not be subject to a must-offer obligation as a super-peak 

ramping resource for the remainder of that month; however, any other must-offer 

obligations for Resource Adequacy Capacity will still apply. 

(b) Availability Requirement.  During the period of the applicable must-offer obligation, a 

Flexible RA Capacity Resource must be operationally available except for limitations 

specified in the Master File, legal or regulatory prohibitions or as otherwise required by 

this CAISO Tariff or by Good Utility Practice. 

(c) Co-optimization.  Through the IFM co-optimization process, the CAISO will utilize 

available Flexible RA Capacity to provide Energy, Imbalance Reserves, or Ancillary 

Services in the most efficient manner to clear the Energy market, manage congestion 

and procure required Ancillary Services. 

(d) Participation in RUC.  The Scheduling Coordinator for a Flexible RA Capacity Resource 

must submit RUC Availability Bids for RCU for their Flexible RA Capacity.  

(e) Use-Limited Resources.   

(1) A Use-Limited Resource providing Flexible RA Capacity must be capable of 

responding to Dispatch Instructions and, consistent with its use-limitations, must 

submit Economic Bids for Energy for the full amount of its Flexible RA Capacity 

in the Day-Ahead Market and the Real-Time Market for the Trading Hours 

applicable to the resource’s Flexible Capacity Category for that month for the 

Trading Hours that it is capable of being economically dispatched. 

(2) The Scheduling Coordinator for the Use-Limited Resources designated as a 

combined resource under Section 40.10.3.2(b), 40.10.3.3(b) or 40.10.3.4(b) must 

submit Economic Bids for Energy for either resource for the full amount of the 

Flexible RA Capacity required by the applicable must-offer obligation; however, 

Economic Bids for Energy must be submitted for only one resource in the 



combination per Trade Day. 

(f) Short or Long Start Units.   

(1) Short Start Units providing Flexible RA Capacity that do not have an IFM 

Schedule or a RUC Schedule for any of their Resource Adequacy Capacity for a 

given Trading Hour are required to participate in the Real-Time Market consistent 

with the provisions in Section 40.6.2 that apply to Short  Start Units providing RA 

Capacity. 

(2) Long Start Units providing Flexible RA Capacity that do not have an IFM 

Schedule or a RUC Schedule for any of their Resource Adequacy Capacity for a 

given Trading Hour are required to participate in the Real-Time Market consistent 

with the provisions in Section 40.6.2 that apply to Long Start Units providing RA 

Capacity.   

(3) If availability is required under Section 40.6.2, the Scheduling Coordinator for the 

resource must submit to the RTM for that Trading hour for which the resource is 

capable of responding to Dispatch Instructions:  (i) Economic Bids for Energy for 

the full amount of the available Flexible RA Capacity, including capacity for which 

it has submitted Economic Bids for Ancillary Services; and (ii) Economic Bids for 

Ancillary Services for the full amount of its Flexible RA Capacity that is certified to 

provide Ancillary Services and that did not receive a day-ahead award, and for 

each Ancillary Service for which the resource is certified, including capacity for 

which it has submitted Economic Bids for Energy.   

(g) Extremely Long-Start Resources.  Flexible RA Capacity Resources that are Extremely 

Long-Start Resources must be available to the CAISO by complying with the Extremely 

Long-Start Commitment Process under Section 31.7 or otherwise committing the 

resource upon instruction from the CAISO, if physically capable.  Once an Extremely 

Long-Start Resource is committed by the CAISO, it is subject to the provisions of Section 

40.10.6 regarding Day-Ahead Availability and Real-Time Availability for the Trading Days 



for which it was committed. 

(h) Non-Generator Resources, Regulation Energy Management.  Non-Generator 

Resources providing Flexible RA Capacity and Regulation Energy Management must 

submit Economic Bids for Regulation Up and Regulation Down for Trading Hours in the 

17-hour period from 5:00 a.m. to 10:00 p.m., seven days a week and shall not submit 

Bids for Energy or other Ancillary Services. 

 

* * * * *  

 

Section 44 

44. Flexible Ramping Product 

 

* * * * *  

 

44.3 Forecasted Movement 

44.3.1 Generally 

The CAISO will determine the Forecasted Movement for each EIM Participating Resource, Generating 

Unit, System Resource, Pumped Storage, Pseudo-Tie, Non-generating Resource, PDR, Participating 

Load, and any other resource that has a schedule or dispatch change in the Day-Ahead Market or Real-

Time Market as described below. 

44.3.2 RTD Forecasted Movement  

For the RTD, the Forecasted Movement for the resource is the MW difference between the resource’s 

non-binding dispatch instruction in the first five-minute advisory RTD interval and its Dispatch Instruction 

in the financially binding RTD interval, in the same RTD run. 

44.3.3 FMM Forecasted Movement   

For FMM, the Forecasted Movement is the difference between the resource’s advisory FMM schedule in 

the first advisory FMM interval and its FMM Schedule in the financially binding FMM interval for the same 



applicable FMM run.   

44.3.4 DAM Forecasted Movement 

For DAM, the Forecasted Movement is the algebraic difference of the Day-Ahead Schedule between 

consecutive hours. 

44.3.5 Virtual Forecasted Movement 

For Virtual Awards, the Forecasted Movement is the algebraic difference of the Virtual Award between 

consecutive hours. 

44.3.6 Base Schedule Forecasted Movement 

For EIM Base Schedules, the Forecasted Movement is the algebraic difference of the submitted EIM 

Base Schedule, as adjusted in real time, between consecutive hours.   

* * * * *  

 

 



Appendix A 

Potential New Definitions 

 

- Competitive Locational IRU Price 

The Locational IRU Price minus the non-competitive Congestion components in the upward deployment 

scenario, as calculated pursuant to Section 31.2.1.   

- Competitive RUC Price for RCU 

The RUC Price for RCU minus the non-competitive Congestion components in the upward deployment 

scenario, as calculated pursuant to Section 31.9.1.   

 

- DAME Transition Period 

The three-year period that starts on the first Trading Day for which the CAISO procures either Imbalance 

Reserves or Reliability Capacity. 

- DAME Transitional Measures 

As specified in Section 11.2.6, the settlement provisions through which the CAISO shares the revenue of 

an Imbalance Reserves Award or Reliability Capacity Award to a Resource Adequacy Resource with the 

Scheduling Coordinator of the resource and the Scheduling Coordinator for the LSE that showed that 

resource on its Supply Plan  

 

- Day-Ahead Marginal GHG Cost Offset 

The amount calculated pursuant to Section 33.11.3.9.2 for purposes of determining the non-zero offset 

amount allocation. 

- Default Generation Aggregation Point (DGAP) 

The aggregation of Supply PNodes in a Balancing Authority Area outside of the Market Area, with 

Generation Distribution Factors that are proportional to the maximum capacity of the Supply resources at 

the Supply PNodes. 

 

- Deployment Factor  



As specified in the Business Practice Manual, the percentage of Imbalance Reserves Awards the CAISO 

models as being deployed for Energy for the purpose of modeling the deployment of Imbalance Reserves 

against Transmission Constraints.  The CAISO establishes distinct Deployment Factors for Imbalance 

Reserves Up and Imbalance Reserves Down. 

 

- Diversity Benefit 

The quantity by which procurement requirements for Balancing Authority Areas that pass either the 

EDAM RSE or the EIM RSE can be relaxed, as described in Section 31.3.1.6.1 and Section 29.34(m)(2)-

(5), respectively. 

 

- Downward Imbalance Reserves Requirement 

The extreme percentile of downward forecast error of the confidence interval described in Section 

31.3.1.6.1. 

- EDAM Access Charge 

The Access Charge that provides for historical transmission revenue recovery through the Extended Day-

Ahead Market pursuant to Section 33.26. 

- EDAM Addendum to EIM Entity Agreement  

An addendum to an EIM Entity Agreement between an EDAM Entity and the CAISO that constitutes an 

agreement to join and participate in the EDAM.  A pro forma version of the EDAM Addendum to EIM 

Entity Agreement is set forth in Appendix B.   

- EDAM Addendum to EIM Entity Scheduling Coordinator Agreement 

An addendum to an EIM Entity Scheduling Coordinator Agreement that constitutes an agreement 

between an EDAM Entity Scheduling Coordinator and the CAISO.  A pro forma version of the EDAM 

Addendum to EIM Entity Scheduling Coordinator Agreement is set forth in Appendix B. 

- EDAM Addendum to EIM Participating Resource Agreement  

An addendum to an EIM Participating Resource Agreement that constitutes an agreement between an 

EDAM Resource and the CAISO.  A pro forma version of the EDAM Addendum to EIM Participating 

Resource Agreement is set forth in Appendix B.   



- EDAM Addendum to EIM Participating Resource Scheduling Coordinator Agreement   

An addendum to an EIM Participating Resource Scheduling Coordinator Agreement that constitutes an 

agreement between an EDAM Resource Scheduling Coordinator and the CAISO.  A pro forma version of 

the EDAM Addendum to EIM Participating Resource Scheduling Coordinator Agreement is set forth in 

Appendix B. 

- EDAM Administrative Charge 

The fee imposed on transactions in the EDAM, as described in Section 33.11.6. 

- EDAM Area  

The combined CAISO Balancing Authority Area and all EDAM Entity Balancing Authority Areas. 

- EDAM Demand  

Energy delivered to Load in an EDAM Entity Balancing Authority Area. 

- EDAM Downward Pool 

A pool comprised of each Balancing Authority Area in the EDAM Area that satisfies the downward 

components of the EDAM Resource Sufficiency Evaluation described in Section 33.31.1.3 in each hour of 

the Day-Ahead Market, together with each Balancing Authority Area in the EDAM Area that has cured its 

downward failure of the EDAM Resource Sufficiency Evaluation through the IFM and incurred the EDAM 

RSE Downward Failure Surcharge. 

- EDAM Entity  

A Balancing Authority that enters into an EDAM Addendum to EIM Entity Agreement with the CAISO to 

enable the operation of the Day-Ahead Market in addition to the Real-Time Market in the EDAM Entity 

Balancing Authority Area.  The CAISO is not an EDAM Entity. 

- EDAM Entity Implementation Agreement 

An agreement between an EIM Entity seeking to become an EDAM Entity, or a Balancing Authority 

seeking to become an EDAM Entity concurrently with participation in the Energy Imbalance Market as an 

EIM Entity, and the CAISO, a pro forma version of which is set forth in Appendix B.  

- EDAM Entity Implementation Date 

The first Trading Day for an EDAM Entity in the Day-Ahead Market. 

- EDAM Entity Scheduling Coordinator 



An EDAM Entity, or a third party designated by the EDAM Entity, that is certified by the CAISO and has 

entered into an EDAM Entity Addendum to EIM Entity Scheduling Coordinator Agreement under which it 

is a Scheduling Coordinator and Market Participant and is responsible for meeting the requirements 

specified in Section 33 on behalf of the EDAM Entity. 

- EDAM External Intertie  

A point of interconnection between the CAISO Balancing Authority Area or an EDAM Entity Balancing 

Authority Area and a Balancing Authority Area other than a Balancing Authority Area in the EDAM Area. 

- EDAM Internal Intertie 

A point of interconnection between the CAISO Balancing Authority Area or an EDAM Entity Balancing 

Authority Area and another Balancing Authority Area in the EDAM Area. 

- EDAM Intertie 

An EDAM Internal Intertie or EDAM External Intertie. 

- EDAM Legacy Contract 

A transmission service contract entered into with the EDAM Transmission Service Provider prior to the 

effective date of the EDAM Transmission Service Provider tariff or otherwise not governed by the terms of 

that tariff (including any contract entered into pursuant to such transmission service contract) as may be 

amended in accordance with its terms or by agreement between the parties thereto from time to time.  

 - EDAM Load Serving Entity  

A Load Serving Entity other than the EDAM Entity within an EDAM Entity Balancing Authority Area that 

enters into an EDAM Load Serving Entity Agreement with the CAISO. 

- EDAM Load Serving Entity Agreement  

An agreement between an EDAM Load Serving Entity and the CAISO, a pro forma version of which is set 

forth in Appendix B.   

- EDAM Load Serving Entity Scheduling Coordinator 

An EDAM Load Serving Entity, or a third party designated by the EDAM Load Serving Entity, that is 

certified by the CAISO and has entered into a Scheduling Coordinator Agreement under which it is a 

Scheduling Coordinator and Market Participant and is responsible for meeting the requirements specified 

in Section 33 on behalf of the EDAM Entity. 



- EDAM Market Participant  

An EDAM Entity, EDAM Entity Scheduling Coordinator, EDAM Resource, EDAM Resource Scheduling 

Coordinator, EDAM Load Serving Entity, EDAM Load Serving Entity Scheduling Coordinator, or EDAM 

Transmission Service Provider. 

- EDAM Measured Demand  

The metered CAISO Demand and metered EDAM Demand plus Real-Time Interchange Export 

Schedules from the Balancing Authority Areas in the EDAM Area, excluding that portion of Demand of 

Non-Generator Resources dispatched as Regulation through Regulation Energy Management and EDAM 

Transfers out of a Balancing Authority Area. 

- EDAM Resource 

An owner of, operator of, or seller of Energy from an EDAM Resource Facility located in an EDAM Entity 

Balancing Authority Area. 

- EDAM Resource Facility 

A resource that (1) can deliver Energy, Curtailable Demand, Demand Response Services, or similar 

services; (2) is a Generating Unit, a Load of a Participating Load, or a Demand Response Resource or 

other CAISO-qualified resource; (3) is located within an EDAM Entity Balancing Authority Area; and (4) is 

listed in, and subject to, an EDAM Addendum to EIM Participating Resource Agreement.  

- EDAM Resource Scheduling Coordinator  

The EDAM Resource, or a third party designated by the EDAM Resource, that is certified by the CAISO 

and enters into an EDAM Resource Scheduling Coordinator Agreement under which it is a Scheduling 

Coordinator and Market Participant and is responsible for meeting the requirements specified in Section 

33 on behalf of the EDAM Resource. 

- EDAM Resource Sufficiency Evaluation (EDAM RSE) 

A set of tests that determines whether a Balancing Authority Area in the EDAM Area, including the CAISO 

Balancing Authority Area, has sufficient supply and reserves to satisfy the resource sufficiency 

requirements described in Section 33.31.1. 

- EDAM RSE Downward Failure Insufficiency Surcharge 

The surcharge assessed to a Balancing Authority Area in the EDAM Area due to a failure of the EDAM 



RSE in the downward direction on any day and in any hour, as provided in Section 33.31.1.5.3.   

- EDAM RSE Failure Multiplier 

A tiered component of the EDAM RSE On-Peak Upward Failure Insufficiency Surcharge.  Where a 

Balancing Authority Area’s EDAM RSE Hourly Upward Deficiency Quantity is de minimis (a tier 1 EDAM 

RSE failure), such threshold determined as the higher of 10 MW or one percent of the Balancing Authority 

Area’s upward imbalance reserve requirement for that hour, the EDAM RSE Failure Multiplier is zero.  

Where a Balancing Authority Area’s EDAM RSE Hourly Upward Deficiency Quantity is less than or equal 

to fifty percent of the Balancing Authority Area’s upward Imbalance Reserve requirement (a tier 2 EDAM 

RSE failure), the EDAM RSE Failure Multiplier is 1.25.  Where a Balancing Authority Area’s EDAM RSE 

Hourly Upward Deficiency Quantity is greater than fifty percent of the Balancing Authority Area’s upward 

Imbalance Reserve requirement (a tier 3 EDAM RSE failure), the EDAM RSE Failure Multiplier is 2.  With 

respect to tier 2 or tier 3 EDAM RSE failure in the upward direction, the EDAM RSE Failure Multiplier is 

subject to an adder consisting of the EDAM RSE Failure Scaling Factor.   

- EDAM RSE Failure Scaling Factor 

An adder to the EDAM RSE Failure Multiplier calculated on a rolling basis to account for hours in which a 

Balancing Authority Area in the EDAM Area persistently fails the EDAM RSE in the upward direction over 

the preceding thirty days, with the EDAM RSE Failure Scaling Factor adding one percent to the EDAM 

RSE Failure Multiplier for every additional day during the preceding thirty-day period in which the 

Balancing Authority Area experienced a tier 2 or tier 3 failure of the EDAM RSE in the upward direction. 

- EDAM RSE Hourly Downward Deficiency Quantity 

The MW sum total of the downward failures during any single operating hour inclusive of the downward 

demand deficiency described in Section 33.31.1.3, the downward imbalance reserve deficiency described 

in Section 33.31.1.2, or the downward Ancillary Services deficiency described in Section 33.31.1.4.   

- EDAM RSE Hourly Upward Deficiency Quantity 

The MW sum total of the upward failures during any single operating hour inclusive of the upward 

demand deficiency described in Section 33.31.1.3.1, the upward imbalance reserve deficiency described 

in Section 33.31.1.2, or the upward ancillary services deficiency described in Section 33.31.1.4.   

- EDAM RSE Off-Peak Upward Failure Insufficiency Surcharge 



The surcharge assessed to a Balancing Authority Area in the EDAM Area due to a tier 2 or tier 3 failure of 

the EDAM RSE in the upward direction on any day Monday through Saturday in the off-peak hours of 

midnight to 6 a.m. or 10 p.m. to midnight, pacific time, and all hours on Sunday or any legal public 

holiday, as provided in Section 33.31.1.5.2. 

- EDAM RSE On-Peak Upward Credit  

A component of the EDAM RSE On-Peak Upward Failure Insufficiency Surcharge to account for hours 

during the sixteen-hour on-peak period in which the Balancing Authority Area satisfies the upward 

requirements of the demand evaluation described in Section 33.31.1.3.1, the Imbalance Reserve 

evaluation described in Section 33.31.1.3.2, and the ancillary services evaluation described in Section 

33.31.1.3.3, and determined as the product of the highest EDAM RSE Hourly Upward Deficiency Quantity 

of the day and the load-weighted average LMP of the LAP within that Balancing Authority Area in each 

passed hour.   

- EDAM RSE On-Peak Upward Failure Insufficiency Surcharge   

The surcharge assessed to a Balancing Authority Area in the EDAM Area due to a tier 2 or tier 3 failure of 

the EDAM RSE in the upward direction on any day Monday through Saturday during the sixteen-hour on-

peak block from 6 a.m. to 10 p.m., pacific time, as provided in Section 33.31.1.5.1.   

- EDAM System Operations Charge 

The System Operations Charge for the Extended Day-Ahead Market described in Section 33.11.6. 

- EDAM Trade Location  

The major bilateral trading hubs where energy is traded day-ahead for sixteen-hour on-peak blocks and 

at which there is sufficient liquidity to allow the CAISO to utilize the day-ahead hub price for the sixteen-

hour on-peak block as a means to index the EDAM RSE On-Peak Upward Failure Insufficiency 

Surcharge, as identified in the Business Practice Manuals for the Extended Day-Ahead Market.   

- EDAM Transfer  

The scheduled transfer of Energy, Imbalance Reserves, or Reliability Capacity in the Day-Ahead Market 

between an EDAM Entity Balancing Authority Area and the CAISO Balancing Authority Area, or between 

EDAM Entity Balancing Authority Areas, using transmission capacity made available through the 

Extended Day-Ahead Market.  



- EDAM Transfer System Resource  

A Transfer System Resource used to model an Energy and/or capacity Market Transfer between two 

Balancing Authority Areas in the Extended Day-Ahead Market. 

- EDAM Transmission Ownership Right 

Ownership rights by a third-party on transmission facilities within an EDAM Entity Balancing Authority 

Area that are not subject to an EDAM Transmission Service Provider tariff.   

- EDAM Transmission Service Information  

Information provided by an EDAM Entity to the CAISO about transmission capacity available for use in 

the Extended Day-Ahead Market. 

- EDAM Transmission Service Provider 

An EDAM Entity or other party that owns transmission or has transmission service rights on an EDAM 

Intertie or within an EDAM Entity Balancing Authority Area, provides transmission service, and that makes 

transmission service available for use in the Day-Ahead Market through an EDAM Entity.  This definition 

does not include network integration transmission service customers or other transmission customers of 

an EDAM Transmission Service Provider, EDAM Legacy Contract Rights or EDAM Transmission 

Ownership Rights. 

- EDAM Transmission Service Provider Agreement 

An agreement between an EDAM Transmission Service Provider and the CAISO, a pro forma version of 

which is set forth in Appendix B. 



- EDAM Upward Pool 

A pool comprised of each Balancing Authority Area in the EDAM Area that satisfies the upward 

components of the EDAM Resource Sufficiency Evaluation described in Section 33.31.1.3 in each hour of 

the Day-Ahead Market, together with each Balancing Authority Area in the EDAM Area that has cured its 

upward failure of the EDAM Resource Sufficiency Evaluation through the IFM and incurred the EDAM 

RSE On-Peak Upward Failure Surcharge or the EDAM RSE Off-Peak Upward Failure Surcharge.  The 

CAISO Balancing Authority Area will be included in the EDAM Upward Pool upon satisfaction of the 

upward components of the EDAM Resource Sufficiency Evaluation described in Section 33.31.1.3 in 

each hour of the Day-Ahead Market or upon cure through the IFM and incurrence of the EDAM RSE On-

Peak Upward Failure Surcharge or the EDAM RSE Off-Peak Upward Failure Surcharge.   

- EIM Resource Sufficiency Evaluation  

A test that determines whether the CAISO Balancing Authority Area and each EIM Entity Balancing 

Authority Areas has sufficient supply and reserves to meet forecasted Demand and uncertainty for the 

EIM, as described in Section 29.34(l)-(n). 

- Extended Day-Ahead Market (EDAM)  

The Day-Ahead Market for EDAM Market Participants, as set forth in Section 33 of the CAISO Tariff. 

 

- Five-Minute Imbalance Reserve Quantity 

For a resource with an Imbalance Reserves Award, the five-minute ramp capable portion of the award 

measured as the MW quantity of the resource’s ramp capability above the Day-Ahead hourly Energy 

schedule, in the case of IRU, or below that schedule, in the case of IRD.  The ramp capability is 

determined based on the Master File-registered ramp rate used to optimize the day-ahead market. 

- Flexible Ramping Product 

The product procured pursuant to Section 44 to meet flexible ramping needs to meet Forecasted 

Movement and Uncertainty Requirements. 

 

- Generic Generation Aggregation Point (GGAP) 

The aggregation of the Default Generation Aggregation Points of Balancing Authority Areas outside the 



Market Area.  The CAISO uses a northwest GGAP for Scheduling Points in the northwestern U.S. and a 

southwest GGAP for Scheduling Points in the southwestern U.S. 

 - Greenhouse Gas (GHG) 

Carbon dioxide (CO₂), methane (CH₄), nitrous oxide (N₂O), sulfur hexafluoride (SF6), hydrofluorocarbons 

(HFCs), perfluorocarbons (PFCs), and other fluorinated greenhouse gases as defined by regulations of 

the California Air Resources Board and the Washington Department of Ecology. 

- GHG Bid Adder 

A component of a Bid from a Supply resource located outside of a GHG Regulation Area composed of a 

MW quantity and price that provides the Supply resource an opportunity to recover costs of compliance 

with GHG regulations adopted by the California Air Resources Board and the Washington Department of 

Ecology.  There can be different GHG Bid Adders for different GHG Regulation Areas. 

- GHG Regulation Area 

The Nodes of the CAISO Balancing Authority Area, an EDAM Entity Balancing Authority Area, or an EIM 

Entity Balancing Authority Area within the GHG boundary as defined by a state jurisdiction that has priced 

greenhouse gas emissions as part of a state carbon reduction law or regulation.   

- GHG Transfer 

The algebraic difference (positive for imports and negative for exports) between Energy Demand and 

Supply in a GHG Regulation Area as modeled by the CAISO in its Integrated Forward Market, Fifteen-

Minute Market, and Real-Time Dispatch. 

 

- IFM Imbalance Reserves Bid Cost 

The Bid Costs of a Bid for Imbalance Reserves, as calculated pursuant to Section 11.8.2.1.8. 

- Imbalance Reserves 

IRU and IRD 

- Imbalance Reserves Award 

IRD and IRU awarded to a resource for a given fifteen-minute interval. 

- Imbalance Reserves Bid 

The quantity (MW) and price ($/MW per hour) at or above which a Generating Unit, System Resource, 



System Unit, Participating Load, or Proxy Demand Resource has agreed to sell IRU or IRD for a specified 

interval of time to the CAISO to meet the Imbalance Reserves Requirement.  

- Imbalance Reserves Cost  

The costs included in a bid to provide Imbalance Reserves submitted per Section 30.5.2.9 and as 

modified pursuant to Section 30.7.3 

- Imbalance Reserves Down (IRD) 

Decremental capacity procured to meet the Downward Imbalance Reserves Requirement. 

- Imbalance Reserves Requirement 

The Upward Imbalance Reserves Requirement and the Downward Imbalance Reserves 

Requirement- Imbalance Reserves Up (IRU) 

Incremental capacity procured to meet the Upward Imbalance Reserves Requirement. 

- IRU Default Availability Bid  

The price to which an Imbalance Reserves Bid for IRU is mitigated, as specified in Section 39.7.4. 

- IRU Negotiated Availability Bid 

A method of calculating an IRU Default Availability Bid based on a negotiation with the CAISO pursuant to 

Section 39.7.4.1.  

 

- Locational IRD Price 

The marginal cost ($/MWh) of providing the next increment of IRD at a PNode consistent with binding 

Transmission Constraints. 

- Locational IRU Price 

The marginal cost ($/MWh) of providing the next increment of IRU at a PNode consistent with binding 

Transmission Constraints. 

- Locational RCD Price 

The marginal cost ($/MWh) of providing the next increment of RCD at a PNode consistent with binding 

Transmission Constraints. 

- Locational RCU Price 

The marginal cost ($/MWh) of providing the next increment of RCU at a PNode consistent with binding 



Transmission Constraints. 

- Lower Economic Limit 

The higher of a resource’s Self-Schedule quantity or Minimum Load.  For a Non-Generator Resource, the 

Lower Economic Limit is the MW quantity at the bottom of the submitted Energy Bid Curve.  

 

- Market Area 

The EDAM Area for purposes of the Day-Ahead Market and the EIM Area for purposes of the Real-Time 

Market. 

- Market Area Intertie 

An EDAM Intertie or EIM Intertie. 

- Market Transfer 

The exchange of Energy or a capacity product (Regulation, contingency reserves, Imbalance Reserves, 

or Reliability Capacity) in the Market Area.  A Market Transfer is modeled as a pair of logical intertie 

resources at the relevant intertie that consist of an export resource on the source Balancing Authority 

Area side of the Market Transfer and an import resource on the sink Balancing Authority Area side of the 

Market Transfer.  Market Transfers include EDAM Transfers and EIM Transfers. 

 

 

* * * * *  

 

- Net Market Transfer 

The net of all import and export Market Transfers between a Balancing Authority Area in the Market Area 

and all other Balancing Authority Areas in the Market Area.  Each Net Market Transfer consists of a 

positive net export amount and a corresponding negative net import amount, with the sum of the Net 

Market Transfers of all Balancing Authority Areas in the Market Area netting to zero.  A Net Market 

Transfer does not include imports from or exports to Balancing Authority Areas outside of the Market 

Area. 

 



- Negotiated Availability Bid 

Either an IRU Negotiated Availability Bid or an RCU Negotiated Availability Bid. 

- Net Load Forecast  

The demand forecast for a BAA minus the forecast of wind and solar output for the BAA during the 

interval.  

- Non-VER Physical Supply 

The physical supply of Energy available to the CAISO net of potential Supply from VERs electrically 

located in a BAA in the EDAM Area.  

 

- RCD Availability Quantity  

A RCD Award (MW) excluding any RCD Capacity that is actually unavailable due to a unit derate or 

Outage. 

- RCU Availability Quantity  

A RCU Award (MW) excluding any RCU Capacity that is actually unavailable due to a unit derate or 

Outage. 

- RCU Default Availability Bid 

The price to which an RUC Availability Bid for RCU is mitigated, as specified in Section 39.7.4.  

- RCU Negotiated Availability Bid 

A method of calculating an RCU Default Availability Bid based on a negotiation with the CAISO pursuant 

to Section 39.7.4.1. 

- Real-Time Marginal GHG Cost Offset 

The amount calculated pursuant to Section 11.5.4.1.4 for purposes of determining the non-zero offset 

amount allocation. 

 

- Reliability Capacity 

RCU and RCD 

- Reliability Capacity Down (RCD) 

Decremental capacity procured to meet any negative difference between Net Load Forecast and Non-



VER Physical Supply with a market award. 

- Reliability Capacity Up (RCU) 

Incremental capacity procured to meet any positive difference between the Net Load Forecast and Non-

VER Physical Supply with a market award. 

- RUC Procurement Target 

The quantity of either RCU or RCD the CAISO procures of behalf of each EDAM Entity or the CAISO, as 

specified in Sections 31.5.3 and 31.5.4. 

 

- Transfer Location 

A PNode at a boundary between Balancing Authority Areas in the Market Area where Market Transfers 

are defined. 

- Transfer System Resource (TSR)  

A System Resource used to model an Energy and/or capacity Market Transfer between two Balancing 

Authority Areas in the Market Area which is modeled by a pair of export and import Transfer System 

Resources, one for each Balancing Authority Area on either side of the Market Transfer, with equal 

Energy Schedules and/or capacity awards. 

 

- Upper Economic Limit   

The highest operating level submitted in a resource’s Energy Bid.  

- Upward Imbalance Reserves Requirement 

The extreme percentile of upward forecast error of the confidence interval described in Section 

31.3.1.6.1. 

 

 

 

Appendix A 

Potential Amended Definitions 

- Aggregate Capability Constraint  



A constraint that reflects the combined maximum and the combined minimum capability of Generating 

Units that comprise a single Generating Facility so that the capability does not exceed the Generating 

Facility’s Interconnection Service Capacity or charging capacity specified in its Generator Interconnection 

Agreement.  For EDAM Resource Facilities, a constraint that reflects the combined maximum and the 

combined minimum capability of individual EDAM Resource Facilities that constitute a single resource.  In 

the case of EIM Resources, a constraint that reflects the combined maximum and the combined minimum 

capability of individual EIM Resources or non-participating resources that constitute a single resource. 

 

- Base Market Model  

A computer based model of the CAISO Controlled Grid, and for purposes of the Extended Day-Ahead 

Market, including the prospective EDAM Entity and EDAM Entity Balancing Authority Area(s), and for 

purposes of the Energy Imbalance Market, including the prospective EIM Entity and EIM Entity Balancing 

Authority Area(s), that is derived from the Full Network Model as described in Section 27.5.1 and that, as 

described further in Section 27.5.6, is used as the basis for formulating the market models used in the 

operation of each of the CAISO Markets. 

- Bid 

Either (1) an offer, including a Self-Schedule, submitted by a Scheduling Coordinator for a specific 

resource, conveyed through several components that apply differently to the different types of service 

offered to or demanded from any of the CAISO Markets for the Demand of Energy or the supply of 

Energy, Imbalance Reserves, Reliability Capacity, or Ancillary Services  ; or (2) a Virtual Bid. 

 

- Bid Costs 

The costs for resources manifested in the Bid components submitted, which include the Start-Up Bid 

Cost, Minimum Load Bid Cost, Energy Bid Cost, Transition Bid Cost, Pump Shut-Down Cost, Pumping 

Cost, Ancillary Services Bid Cost, RUC Availability Payment, and Imbalance Reserves Costs. 

 



- CAISO Forecast of BAA Demand  

The forecast of a Balancing Authority Area’s Demand for the CAISO and EDAM Entities made by the 

CAISO in conjunction with EDAM Entities for use in the CAISO Markets. 

 

- CAISO Markets  

Any of the markets administered by the CAISO under the CAISO Tariff, including, without limitation, the 

DAM, EDAM, RTM, EIM, transmission, and Congestion Revenue Rights market. 

 

- CAISO Metered Entity  

Pursuant to Section 10.1, an eligible entity that has elected that the CAISO will collect and process its 

Revenue Quality Meter Data directly from CAISO certified revenue quality meters.  Eligible entities 

include:  

(a) any one of the following entities that is directly connected to the CAISO Controlled Grid: 

i. a Generator other than a Generator that sells all of its Energy (excluding any 

Station Power that is netted pursuant to Section 10.1.3) and Ancillary Services to 

the Utility Distribution Company or Small Utility Distribution Company in whose 

Service Area it is located; 

ii. an MSS Operator; or 

iii. a Utility Distribution Company or Small Utility Distribution Company; and 

(b) any one of the following entities: 

i. a Participating Generator; 

ii. a Participating TO in relation to its Tie Point Meters with other TOs or Balancing 

Authority Areas; 

iii. a Participating Load; 

iv. a Participating Intermittent Resource; 

v. an EDAM Resource;  

vi. an EIM Participating Resource; or 

vii. a utility that requests that Unaccounted For Energy for its Service Area be 



calculated separately, in relation to its meters at points of connection of its 

Service Area with the systems of other utilities. 

 

- CAISO Protocols  

The rules, protocols, procedures and standards promulgated by the CAISO (as amended from time to 

time) to be complied with by the CAISO, Scheduling Coordinators, Participating TOs and all other Market 

Participants in relation to the operation of the CAISO Controlled Grid and the participation in the CAISO 

Markets in accordance with the CAISO Tariff. 

 

 

- Co-located Resources  

A Generating Unit with a unique Resource ID that is part of a Generating Facility with other Generating 

Units, an EDAM Resource Facility with a unique Resource ID that is part of a single resource with other 

EDAM Resource Facilities, or an EIM Resource with a unique Resource ID that is part of a single 

resource with other EIM  Resources. 

 

- Connected Entity  

A Participating TO or any party that owns or operates facilities that are electrically interconnected with the 

CAISO Controlled Grid, or, for purposes of scheduling and operating the Day-Ahead Market only, 

electrically connected with the transmission system of an EDAM Transmission Service Provider, or, for 

purposes of scheduling and operating the Real-Time Market only, electrically connected with the 

transmission system of an EIM Transmission Service Provider. 

 

- Contingency  

A potential Outage that is unplanned, viewed as possible or eventually probable, which is taken into 

account when considering approval of other requested Outages or while operating the CAISO Balancing 

Authority Area, an EDAM Entity Balancing Authority Area, or an EIM Entity Balancing Authority Area.  

Contingencies include potential Outages due to Remedial Action Schemes. 



 

- Curtailable Demand  

Demand from a Participating Load or Aggregated Participating Load that can be curtailed at the direction 

of the CAISO in the Real-Time Dispatch of the CAISO Controlled Grid, or, for purposes of scheduling and 

operating the Day-Ahead Market only, in the EDAM Area, or, for purposes of scheduling and operating 

the Real-Time Market only, in the EIM Area. 

 

* * * * *  

 

- EIM Administrative Charge 

The fee imposed on transactions in the Energy Imbalance Market as described in Section 29.11(i)(1). 

 

- [Not Used]  

 

 

- EIM Demand 

Energy delivered to Load internal to an EIM Entity Balancing Authority Area. 

 

- EIM Downward Available Balancing Capacity 

Any downward capacity from an EIM Resource or a non-participating resource that an EIM Entity 

Scheduling Coordinator or EIM Sub-Entity Scheduling Coordinator has identified in the EIM Resource 

Plan as available to address power balance and transmission constraint violations in the EIM Balancing 

Authority Area. 

 

- EIM Manual Dispatch  

A Dispatch by an EIM Entity or EIM Sub-Entity to an EIM Resource or a non-participating resource for 

which it is responsible, outside of Market Clearing of the Real-Time Market. 

 



- EIM Mirror System Resource  

A System Resource at a Scheduling Point registered to an EIM Entity for mirroring CAISO or EDAM Entity 

intertie schedules at that Scheduling Point, when the associated Energy is generated at, wheeled 

through, or consumed at the corresponding EIM Entity Balancing Authority Area. 

- EIM Resource Plan  

The combination of EIM Base Schedules for Demand, Generation, and Interchange, the ancillary services 

plans of the EIM Entity, and the Bid ranges of EIM Resources, as specified in more detail in Section 

29.34(e)(4). 

 

- EIM Upward Availability Balancing Capacity  

Any upward capacity from an EIM Resources or a non-participating resource that an EIM Entity 

Scheduling Coordinator or EIM Sub-Entity Scheduling Coordinator has identified in the EIM Resource 

Plan as available to address power balance and transmission violations in the EIM Balancing Authority 

Area. 

 

- End-Use Customer or End-User  

A consumer of electric power who consumes such power to satisfy a Load directly connected to the 

CAISO Controlled Grid, a Distribution System, or, for purposes of scheduling and operating the Day-

Ahead Market only, the transmission system of an EDAM Transmission Service Provider who does not 

resell the power, or, for purposes of scheduling and operating the Real-Time Market only, the 

transmission system of an EIM Transmission Service Provider who does not resell the power. 

 

- Forecasted Movement 

A resource's change or Virtual Award’s change in forecasted output between market intervals as 

described in Section 44.3. 

 

- Generating Unit  

An individual electric generator and its associated plant and apparatus whose electrical output is capable 



of being separately identified and metered or a Physical Scheduling Plant that, in either case, is:  (a) 

located within the CAISO Balancing Authority Area (which includes a Pseudo-Tie of a generating unit to 

the CAISO Balancing Authority Area), or, for purposes of scheduling and operating the Day-Ahead 

Market only, an EDAM Entity Balancing Authority Area, or, for purposes of scheduling and operating the 

Real-Time Market only, an EIM Entity Balancing Authority Area; (b) connected to the CAISO Controlled 

Grid, either directly or via interconnected transmission, or distribution facilities or via a Pseudo-Tie; and 

(c) capable of producing and delivering net Energy (Energy in excess of a generating station’s internal 

power requirements).  

- Generator 

The seller of Energy, Imbalance Reserves, Reliability Capacity, or Ancillary Services produced by a 

Generating Unit. 

 

- Greenhouse Gas Emission Cost Revenue  

The revenues associated with the MWh compensation paid to a resource that has Energy supporting a 

GHG Transfer to a GHG Regulation Area priced at the Marginal Greenhouse Gas Cost multiplied by -1. 

- Gross Load 

Demand (adjusted for distribution losses) of End-Use Customer Loads directly connected to the 

transmission facilities or directly connected to the Distribution System of a Utility Distribution Company or 

MSS Operator located in a PTO Service Territory, or End Use Customer Loads directly connected to the 

Distribution System or transmission facilities of an EDAM Transmission Service Provider in an EDAM 

Entity Balancing Authority Area. Gross Load includes Load served by Excess Behind the Meter 

Production.  Excess Behind the Meter Production shall not be netted against End-Use Customer Load in 

determining Gross Load.  Gross Load excludes:  

(1) Load with respect to which the Wheeling Access Charge is payable;  

(2) Load that is exempt from the Access Charge pursuant to Section 4.1 of Appendix I;  

(3) Load of an individual retail customer served by its own onsite Generating Unit or energy 

storage device, or as authorized by Section 218 of the California Public Utilities Code;  



(4) Onsite Load served by a qualifying small power production facility or qualifying cogeneration 

facility, as those terms are defined in the FERC's regulations implementing Section 201 of the 

Public Utility Regulatory Policies Act of 1978; and  

(5) Load secured by Standby Service from a Participating TO under terms approved by a Local 

Regulatory Authority or FERC, as applicable, or can be curtailed concurrently with an Outage of 

the Generating Unit serving the Load.  

Gross Load forecasts consistent with filed Transmission Revenue Requirements will be provided by each 

Participating TO to the CAISO.  For purposes of this definition, Generating Units, storage devices, and 

Loads will be considered onsite where they share, or are sub-metered behind, the same meter. 

 

- IFM Bid Cost  

The sum of a BCR Eligible Resource’s IFM Start-Up Cost, IFM Minimum Load Cost , IFM Pump Shut-

Down Cost, IFM Transition Cost, IFM Pumping Cost, IFM Energy Bid Cost, IFM AS Bid Cost and IFM 

Imbalance Reserves Bid Cost. 

 

- Interchange  

Imports and exports between the CAISO Balancing Authority Area and other Balancing Authority Areas, 

and, for purposes of scheduling and operating the Day-Ahead Market only, between an EDAM Entity 

Balancing Authority Area and another Balancing Authority Area, and, for purposes of scheduling and 

operating the Real-Time Market only, between an EIM Entity Balancing Authority Area and another 

Balancing Authority Area. 

 

- Interchange Schedule  

A final agreed-upon schedule of Energy to be transferred between the CAISO Balancing Authority Area 

and another Balancing Authority Area, including an EDAM Entity Balancing Authority Area or an EIM 

Entity Balancing Authority Area, and, for purposes of scheduling and operating the Day-Ahead Market 

only, between an EDAM Entity Balancing Authority Area and another EDAM Entity Balancing Authority 

Area, and, for purposes of scheduling and operating the Real-Time Market only, between an EIM Entity 



Balancing Authority Area and another Balancing Authority Area.  

 

- Interconnection Facilities  

Collectively, Interconnection Facilities include all facilities and equipment between the Generating Facility 

and the Point of Interconnection, including any modification, additions or upgrades that are necessary to 

physically and electrically interconnect the Generating Facility to the transmission system. Interconnection 

Facilities are sole use facilities and shall not include Distribution Upgrades, Stand Alone Network 

Upgrades or Network Upgrades. 

 

- Load Serving Entity (LSE)  

Any entity (or the duly designated agent of such an entity, including, e.g., a Scheduling Coordinator), 

including a load aggregator or power marketer, that (a) (i) serves End Users within the CAISO Balancing 

Authority Area or the EDAM Area and (ii) has been granted authority or has an obligation pursuant to 

state or local law, regulation, or franchise to sell electric energy to End Users located within the CAISO 

Balancing Authority Area or the EDAM Area; (b) (i) is an End User, (ii) has been granted authority 

pursuant to state or local law or regulation to serve its own Load through the purchase of electric energy 

from an entity that does not qualify as a Load Serving Entity, and (iii) serves its own Load through 

purchases of electric energy from an entity that does not qualify as a Load Serving Entity with respect to 

such purchases of electric energy, or (c) is a federal power marketing authority that serves End Users.  

Notwithstanding the above, an entity is not a Load Serving Entity under this definition solely because it 

provides electric energy at no cost to its tenants or because it purchases or sells electric energy from a 

generating resource pursuant to a state or local law or regulation that permits the generating resource to 

make direct sales of electric energy to an End User, the rates, terms, and conditions of which sale are not 

subject to regulation by a Local Regulatory Authority.   

 

- Marginal Cost of Congestion (MCC) 

The component of LMP, Locational IRU Price, Locational IRD Price, Locational RCU Price, or Locational 

RCD Price at a PNode that accounts for the cost of congestion, as measured between that Node and a 



Reference Bus. 

 

- Marginal Greenhouse Gas Cost (Marginal GHG Cost)The marginal cost of compliance with GHG 

regulations for a GHG Transfer into a GHG Regulation Area.   

 

- Market Participant 

An entity, including a Scheduling Coordinator, who:  (1) participates in the CAISO Markets through the 

buying, selling, transmission, or distribution of Energy, capacity, or Ancillary Services into, out of, or 

through the CAISO Controlled Grid; (2) is a CRR Holder or Candidate CRR Holder; (3) is a Convergence 

Bidding Entity; (4) for purposes of scheduling and operating the Day-Ahead Market only, is an EDAM 

Market Participant; or (5) for purposes of scheduling and operating the Real-Time Market only, is an EIM 

Market Participant. 

 

- Net Imbalance Energy Export  

The Net Imbalance Energy Export is the net Imbalance Energy imported into the CAISO Balancing 

Authority Area from EDAM Entity Balancing Authority Areas or EIM Entity Balancing Authority Areas. 

 

- Network Upgrades  

The additions, modifications, and upgrades to the CAISO Controlled Grid or EDAM transmission system 

at or beyond the Point of Interconnection and Distribution System. Network Upgrades do not include 

Distribution Upgrades or Interconnection Facilities. 

 

- Node  

A point in the Full Network Model representing a physical location within the CAISO Balancing Authority 

Area, the CAISO Controlled Grid, the EDAM Area, or the EIM Area, which includes the Load and 

Generating Unit busses in the EDAM Area or EIM Area (which includes a Pseudo-Tie of a Generating 

Unit to a Balancing Authority Area in the EDAM Area or EIM Area), and at the Intertie busses between (i) 

the CAISO Balancing Authority Area, an EDAM Entity Balancing Authority Area, or an EIM Entity 



Balancing Authority Area and (ii) an interconnected Balancing Authority Area. 

- Notional CRR Value 

For a given CRR in a Settlement Period, the sum of: (1) the product of: (a) the MCC of Energy at the CRR 

Sink minus the MCC of Energy at the CRR Source and (b) the MW quantity for that Settlement Period; (2) 

the product of (a) the MCC of Locational IRU Price at the CRR Sink minus the MCC of Locational IRU 

Price at the CRR Source and (b) the MW quantity for that Settlement Period; and (3) the product of (a) 

the MCC of Locational IRD Price at the CRR Sink minus the MCC of Locational IRD Price at the CRR 

Source and (b) the MW quantity for that Settlement Period. The Notional CRR Value for a CRR Obligation 

can be a non-positive value for a Settlement Period but cannot be less than zero (0) for a CRR Option.  

 

- Participating Generator  

A Generator or other seller of Energy, Imbalance Reserves, Reliability Capacity, or Ancillary Services 

through a Scheduling Coordinator over the CAISO Controlled Grid (1) from a Generating Unit with a rated 

capacity of 1 MW or greater, (2) from a Generating Unit with a rated capacity of 500 kW up to 1 MW for 

which the Generator elects to be a Participating Generator, (3) from a storage resource with a rated 

capacity of 100 kW or greater, or (4) from a Generating Unit providing Ancillary Services or submitting 

Energy Bids through an aggregation arrangement approved by the CAISO, which has undertaken to be 

bound by the terms of the CAISO Tariff, in the case of a Generator through a Participating Generator 

Agreement, Net Scheduled PGA, or Pseudo-Tie Participating Generator Agreement. 

 

- Point of Interconnection 

The point, as set forth in Appendix A to the Large Generator Interconnection Agreement or Attachment 3 

to the Small Generator Interconnection Agreement, where the Interconnection Facilities connect to the 

CAISO Controlled Grid.  For Generating Facilities connected to the Distribution System, the Point of 

Interconnection is the point at which the Generating Facility connects to the CAISO Controlled Grid.  For 

an EDAM Resource Facility, the Point of Interconnection is the point at which the EDAM Resource Facility 

connects to the EDAM Transmission Service Provider’s transmission facilities.  For an EIM Resource or 

non-participating resource, the Point of Interconnection is the point at which the EIM Resource or non-



participating resource connects to an EIM Transmission Service Provider’s transmission facilities. 

 

- Point(s) of Delivery (POD) or Withdrawal  

Point(s) within the CAISO Balancing Authority Area, or for purposes of scheduling and operating the Day-

Ahead Market only, the EDAM Area where Energy and Ancillary Services are made available to a 

receiving party under this CAISO Tariff, or, for purposes of scheduling and operating the Real-Time 

Market only, the EIM Area where Energy and Ancillary Services are made available to a receiving party 

under this CAISO Tariff. 

 

- Point(s) of Receipt (POR) or Injection  

Point(s) within the CAISO Balancing Authority Area, or for purposes of scheduling and operating the Day-

Ahead Market only, the EDAM Area where Energy and Ancillary Services are made available to a 

delivering party under this CAISO Tariff, or, for purposes of scheduling and operating the Real-Time 

Market only, the EIM Area where Energy and Ancillary Services are made available by a delivering party 

under this CAISO Tariff. 

 

- Real-Time Congestion Offset   

The amount calculated pursuant to Section 11.5.4.1.2 for purposes of determining the non-zero offset 

amount allocation. 

 

- Reference Bus  

The Location(s) in the EDAM Area or the EIM Area relative to which mathematical quantities relating to a 

powerflow solution will be calculated. 

 

- Residual Unit Commitment (RUC)  

The process conducted by the CAISO in the Day-Ahead Market after the IFM has been executed to 

address mismatches between the CAISO Forecast of BAA Demand and the physical capacity committed 

in the IFM.   



- RMR Dispatch 

The quantity of Energy, Imbalance Reserves, Reliability Capacity, or Ancillary Services that is mandated 

by the CAISO to be delivered in a given market for a resource by a Legacy RMR Unit under a Legacy 

RMR Contract or by an RMR Resource under an RMR Contract. 

- RUC Availability Bid 

The quantity (MW) and price ($/MW per hour) at or above which a Generating Unit, System Resource, 

System Unit, Participating Load, or Proxy Demand Resource has agreed to sell RUC Capacity for a 

specified interval of time to the CAISO to meet the Residual Unit Commitment requirement.  

- RUC Award 

The quantity of RCU or RCD awarded to a resource by the RUC for a Settlement Period. 

- RUC Capacity  

RCU or RCD. 

- RUC Price  

The Locational RCU Price or Locational RCD Price. 

- RUC Schedule 

The net of the Day-Ahead Schedule and the RUC Award in a given hour.- RUC Zone 

A forecast region representing a UDC or MSS Service Area, Local Capacity Area, or other collection of 

Nodes for which the CAISO has developed sufficient historical CAISO Demand and relevant weather data 

to perform a Demand Forecast for such area, for which as further provided in Section 31.5.3.2 the CAISO 

may adjust the CAISO Forecast of BAA Demand to ensure that the RUC process produces adequate 

local capacity procurement. 

 

- Scheduling Coordinator  

An entity certified by the CAISO for the purposes of undertaking the functions specified in Section 4.5.3, 

including any entity certified by the CAISO as an EDAM Entity Scheduling Coordinator, EDAM Resource 

Scheduling Coordinator, EDAM Load Serving Entity Scheduling Coordinator, or a Scheduling Coordinator 

for the purposes of undertaking the functions specified in Section 33, and including any entity certified by 

the CAISO as an EIM Entity Scheduling Coordinator or an EIM Participating Resource Scheduling 



Coordinator for the purposes of undertaking the functions specified in Section 29. 

 

- Scheduling Coordinator Metered Entity 

Pursuant to Section 10.1, an eligible entity that has elected that its Scheduling Coordinator will process 

and submit its Settlement Quality Meter Data to the CAISO.  Eligible entities include: 

i. a Generator, including Participating Generators and QFs; 

ii. a Utility Distribution Company or Small Utility Distribution Company; 

iii. a Participating Intermittent Resource; 

iv. an EDAM Entity, EDAM Resource, or EDAM Load Serving Entity; 

v. an EIM Entity or EIM Participating Resource; 

vi. a Proxy Demand Resource or Reliability Demand Response Resource; 

vii. a Distributed Energy Resource; 

viii. an End User; and 

ix. Tie Point Meters with other Transmission Owners or Balancing Authority Areas. 

- Scheduling Point 

A Location in the Base Market Model at which Scheduling Coordinators may submit intertie Bids in the 

CAISO Markets. 

- State Estimator 

A computer software program that provides the CAISO with a near Real-Time assessment of system 

conditions within the CAISO Balancing Authority Area, including portions of the CAISO Balancing 

Authority Area where Real-Time information is unavailable, and, for purposes of the Extended Day-Ahead 

Market, including the prospective EDAM Entity and EDAM Entity Balancing Authority Area(s), and, for 

purposes of the Energy Imbalance Market, including the prospective EIM Entity and EIM Entity Balancing 

Authority Area(s). 

 

- Marginal Energy Cost (MEC)  

The component of the LMP that reflects the marginal cost of providing Energy from a designated 

reference Location. 



 

- System Resource  

A group of resources, single resource, or a portion of a resource located outside of the Market Area, or an 

allocated portion of a Balancing Authority Area’s portfolio of generating resources that are either a static 

Interchange Schedule or directly responsive to that Balancing Authority Area’s Automatic Generation 

Control (AGC) capable of providing Energy and/or Ancillary Services to the CAISO Balancing Authority 

Area, or, for purposes of the Extended Day-Ahead Market only, to an EDAM Entity Balancing Authority 

Area(s), or, for purposes of scheduling and operating the Real-Time Market only, to an EIM Entity 

Balancing Authority Area, provided that if the System Resource is providing Regulation to the CAISO it is 

directly responsive to AGC. 

 

- Undelivered Capacity 

Ancillary Services capacity that was dispatched by the CAISO to provide Energy but where a certain 

percentage or more of the Expected Energy was not provided in Real-Time, which percentage is 

determined as specified in the applicable Business Practice Manual. 

- Undispatchable Capacity 

Ancillary Services capacity that receives an AS Award and Self-Provided Ancillary Services capacity, or 

capacity committed in RUC, that is not available for use due to a derate or Outage of the resource.  

Undispatchable Capacity includes AS Awards for Spinning Reserve and Non-Spinning Reserve capacity 

that are not available for use due to Ramp Rate constraints (e.g., operational Ramping ability is lower 

than Operating Reserve Ramp Rate).  For RUC Capacity, Undispatchable Capacity also includes RUC 

Capacity for which the resource does not have Bids to the Real-Time Market required of the RUC Award. 

- Wholesale Customer 

A person wishing to purchase Energy, Imbalance Reserves, Reliability Capacity, and Ancillary Services at 

a Bulk Supply Point or a Scheduling Point for resale. 

- Wholesale Sales 

The sale of Energy, Imbalance Reserves, Reliability Capacity, and Ancillary Services at a Bulk Supply 

Point or a Scheduling Point for resale. 



Appendix C 

Locational Marginal Price 

A. Locational Marginal Price for Energy 

The CAISO shall calculate the price of Energy at Generation PNodes, Scheduling Points, and Aggregated 

Pricing Nodes, as provided in the CAISO Tariff.  The CAISO establishes Trading Hub prices and LAPs as 

provided in the CAISO Tariff.  The LMPs at PNodes, Scheduling Points, and Aggregated Pricing Nodes 

include separate components for the Marginal Energy Cost, Marginal Cost of Congestion, Marginal Cost 

of Losses, and Marginal GHG Cost.  As provided in Sections 6.5.3.2.2 and 6.5.5.2.4, LMPs are calculated 

and posted for each hour of the Day-Ahead Market and for each interval of the Real-Time Market. 

A.1 LMP Composition in the Day-Ahead Market and the Real-Time Market 

In each hour of the Day-Ahead Market, each 15-minute interval of the Fifteen-Minute Market, and each 5-

minute interval of the Real-Time Dispatch, the CAISO calculates the LMP for each PNode, which is based 

on the Bids of sellers and buyers selected in the Day-Ahead or Real-Time Market as calculated below.  

The CAISO uses a Reference Bus for the calculation of the Locational Marginal Prices.  The Reference 

Bus in the base scenario is the distributed load in the Market Area used in the AC power flow solution to 

distribute the deviations for Transmission Losses between iterations, and in sensitivity calculations that 

yield rates for Marginal Losses and the Power Transfer Distribution Factors.  If the CAISO Market solution 

reverts to a DC power flow solution, the Reference Bus is not used because Transmission Losses are not 

included.  Nevertheless, the CAISO reflects the Transmission Losses for the Market Area in the DC 

power flow solution by adjusting the load by the average loss factor.  The Locational Marginal Prices are 

not determined by resources that are not eligible to set the Locational Marginal Price as defined in 

Sections 31.3.1.4 and 34.20.2.3.  For each PNode, the CAISO determines separate components of the 

LMP for the Marginal Energy Cost, Marginal Cost of Congestion, Marginal Cost of Losses, and Marginal 

GHG Cost, as follows: 

𝐿𝑀𝑃௜ ൌ 𝑀𝐸𝐶௜ ൅ 𝑀𝐶𝐶௜ ൅ 𝑀𝐶𝐿௜ ൅ 𝑀𝐶𝐺௜ 

where: 

 i is the PNode index. 

 𝑀𝐸𝐶௜ is the LMP component representing the Marginal Energy Cost at PNode i. 



 
 

 𝑀𝐶𝐶௜ is the LMP component representing the Marginal Cost of Congestion at PNode i. 

 𝑀𝐶𝐿௜  is the LMP component representing the Marginal Cost of Losses at PNode i. 

 𝑀𝐶𝐺௜ is the LMP component representing the Marginal GHG Cost at PNode i. 

 

A.2 Marginal Energy Cost Component of the LMP  

The MEC is the same for all PNodes in each Balancing Authority Area in the Market Area.  The MEC is 

the Shadow Price of the power balance constraint for the respective Balancing Authority Area at the 

optimal solution.  The power balance constraint for each Balancing Authority Area in the Market Area 

ensures that the physical law of conservation of Energy (the sum of Generation and imports equals the 

sum of Demand, including exports and Transmission Losses, plus the Net Market Transfer) is accounted 

for in the market solution.  The MEC for the Transfer System Resources (TSRs) on each side of the 

Market Transfer that they model is the MEC of the respective Balancing Authority Area.  The MEC may 

be different between two Balancing Authority Areas in the Market Area when Market Transfers between 

these Balancing Authority Areas are scheduled at their respective scheduling limits.  The MEC difference 

between the Balancing Authority Areas on either side of a specific Market Transfer generates Market 

Transfer revenue.  

A.3 Marginal Congestion Component of the LMP 

The CAISO calculates the Marginal Cost of Congestion at each PNode as  the net contribution of the 

Shadow Prices of the binding Transmission Constraints at the optimal solution, weighed by the respective 

Power Transfer Distribution Factors, as follows: 
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Where: 

 i is the PNode index. 

 m is the Transmission Constraint index in the Market Area; transmission constraints 

outside the Market Area are not enforced. 



 
 

 k is the constraint case index; zero (0) indicates the base case where all transmission 

and generation facilities are in service, whereas a positive case indicates a preventive 

transmission or generation contingency case, as applicable. 

 j is the transmission component index of Transmission Constraint m.  When Transmission 

Constraint m is a Nomogram, there can be more than one transmission components in it;  

otherwise, there is only one transmission component. 

 K is the number of constraint cases, besides the base case. 

 M is the number of Transmission Constraints. 

 𝐽௠ is the number of transmission components of Transmission Constraint m. 

 𝑃𝑇𝐷𝐹௜,௝,௠,௞, 𝑃𝑇𝐷𝐹௜,௝,௠,௞
ሺூோ௎ሻ , and 𝑃𝑇𝐷𝐹௜,௝,௠,௞

ሺூோ஽ሻ  is the Power Transfer Distribution Factor (PTDF) 

for PNode i on transmission component j of Transmission Constraint m in constraint case 

k in the base, IRU deployment, or IRD deployment scenario, respectively; it is the flow 

contribution on that transmission component j when an increment of power is injected at 

PNode i and an equivalent amount of power is withdrawn at the Reference Bus. For 

Market Area Intertie Resources at a Scheduling Point, and TSRs at a Transfer Location, 

the PTDF to an intertie constraint or intertie scheduling limit at that Scheduling Point is +1 

for an import and –1 for an export.  The CAISO does not consider the effect of 

Transmission Losses in the calculation of PTDFs; they depend only on the network 

configuration. Furthermore, the difference between the PTDFs at two PNodes with 

respect to any binding Transmission Constraint, and thus the difference between the 

MCCs of the LMPs at these PNodes, is independent from the selection of the Reference 

Bus. 

 Cj,m is the constraint coefficient for transmission component j of Transmission Constraint 

m when Transmission Constraint m is a Nomogram; otherwise, this constraint coefficient 

is always one. 

 𝜇௠,௞, 𝜇௠,௞
ሺூோ௎ሻ, and 𝜇௠,௞

ሺூோ஽ሻ is the Shadow Price of Transmission Constraint m in constraint 

case k in the base, IRU deployment, or IRD deployment scenario, respectively. 



 
 

A.4 Marginal Losses Component of the LMP 

The CAISO calculates the Marginal Cost of Losses at each PNode as the product of the MEC and the 

rate for Marginal Losses at that PNode, as follows: 

𝑀𝐶𝐿௜ ൌ െ𝑀𝐸𝐶௜  
𝜕𝐿
𝜕𝑃௜

 

Where the rate for Marginal Losses at PNode i (𝜕𝐿 𝜕𝑃௜⁄ ) is the sensitivity (partial derivative) of system 

losses (L) to an increment of power injected at that PNode (𝑃௜) and absorbed by the Reference Bus.  This 

calculation reflects the area interchange control feature of the AC power flow where the net scheduled 

interchange (NSI) of a Balancing Authority Area in the FNM is kept constant while the iterative solution 

distributes loss deviation from the previous iteration to the Reference Bus.  Consequently, the rate for 

Marginal Losses of the TSRs that model a Market Transfer at a Transfer Location between two Balancing 

Authority Areas in the Market Area may be different because these TSRs belong to different Balancing 

Authority Areas.  The CAISO sets the MCL for both of these TSRs to the average rate for Marginal 

Losses between the two so that there is no MCL difference between the TSRs on either side of a specific 

Market Transfer.  The Marginal Losses on transmission facilities outside the Market Area are ignored in 

the calculation of the MCL. 

 

A.5 Marginal Greenhouse Gas Cost Component of the LMP 

The CAISO employs a GHG model in the DAM and RTM as described in Sections 29.32 and 33.32.  The 

GHG model calculates an optimal GHG Transfer for each GHG Regulation Area.  If the GHG Transfer for 

a GHG Regulation Area is an import, it is allocated optimally to resources outside that GHG Regulation 

Area based on those resources’ GHG Bid Adders.  In that case, the Marginal GHG Cost for all PNodes in 

a specific GHG Regulation Area is the Shadow Price of the GHG Transfer allocation constraint for that 

GHG Regulation Area and it represents the marginal cost of GHG regulation for net import transfer into 

that GHG Regulation Area.  If the GHG Transfer is an export, the GHG Transfer allocation constraint is 

not binding, all GHG attributions are zero for that GHG Regulation Area, and the Marginal GHG Cost for 

all PNodes in that GHG Regulation Area is zero.  The Marginal GHG Cost outside of all GHG Regulation 

Areas is always zero.  Furthermore, the Marginal GHG Cost of a TSR is always zero, even when its 

Transfer Location is within or at the border of a GHG Regulation Area, because the associated GHG 



 
 

regulation cost is collected from the LMP settlement of all physical resources within the GHG Regulation 

Area and paid explicitly to the respective resources outside the GHG Regulation Area with GHG 

Attributions for that GHG Regulation Area. 

A.6 Trading Hub Price Calculation 

The CAISO calculates Existing Zone Generation Trading Hub prices, as provided in Section 27.3, based 

on the LMP calculations described in this Attachment and in Section 27.2. 

A.7 Load Aggregation Point Price Calculation 

The CAISO calculates LAP prices as described in Section 27.2.2. 

A.8 Intertie Scheduling Point Price Calculation  

The CAISO calculates LMPs for intertie resources at Scheduling Points, which are represented in the 

FNM as PNodes or aggregations of PNodes external to the Market Area (i.e., at the boundary of a 

Balancing Authority Area inside the Market Area with a Balancing Authority Area outside the Market 

Area), through the same process that is used to calculate LMPs for PNodes within the MarketArea.  In 

some cases, facilities that are part of the CAISO Controlled Grid but are external to the CAISO Balancing 

Authority Area connect some intertie Scheduling Points to the CAISO Balancing Authority Area, and in 

these cases, the Scheduling Points are within external Balancing Authority Areas.  Inthese cases, the 

Scheduling Points are represented in the FNM at the relevant Locations and used to schedule imports 

and exports to/from the CAISO Balancing Authority Area.  The MCC of the LMP at a Scheduling Point 

includes contributions from binding intertie constraints and intertie scheduling limits that constrain 

import/export Schedules at the relevant Scheduling Point.  Normally, System Resources are registered at 

a Scheduling Point to a Balancing Authority Area in the Market Area to model Energy or capacity 

imports/exports from/to a Balancing Authority Area outside the Market Area.  In this case, the CAISO 

distributes the import/export Energy Schedule or capacity award of the System Resource to the Default 

Generation Aggregation Point (DGAP) of the Balancing Authority Area outside the Market Area that is the 

source/sink.  If the source/sink Balancing Authority Area is unknown at the time the CAISO Market runs, 

the CAISO distributes the import/export Energy Schedule or capacity award of the relevant System 

Resource to the Generic Generation Aggregation Point (GGAP) for the relevant Scheduling Point, and the 



 
 

MCL and MCC of the LMP of the System Resource reflect the Marginal Losses and Congestion at the 

relevant DGAP or GGAP, respectively. 

In certain cases, System Resources are registered at a Scheduling Point to a Balancing Authority Area in 

the Market Area to model Energy imports/exports from/to another Balancing Authority Area inside the 

Market Area.  This occurs because of differences in the Market Area between the Day-Ahead Market and 

the Real-Time Market when a Balancing Authority Area is outside the EDAM Area in the Day-Ahead 

Market, but inside the EIM Area in the Real-Time Market.  In this case, the day-ahead Energy schedule of 

the relevant System Resource is distributed in the Real-Time Market to the DGAP of the source/sink 

Balancing Authority Area that is in the EIM Area, but cancelled with an opposite base Energy schedule of 

an EIM Mirror System Resource at the same Scheduling Point with the same distribution.  The EIM Mirror 

System Resource belongs to the source/sink Balancing Authority Area and its base Energy schedule 

matches the day-ahead Energy schedule of the System Resource it mirrors.  The EIM Mirror System 

Resource that mirrors a System Resource has an export base schedule that matches the day-ahead 

import schedule of its mirrored System Resource, or a base import schedule that matches the day-ahead 

export schedule of its mirrored System Resource.  The LMPs of the EIM Mirror System Resource and the 

System Resource it mirrors are different in general because the MEC, MCL, and MCC components differ 

since the two resources belong to different Balancing Authority Areas in the Market Area.  

A.8.1 Intertie Scheduling Point Price Calculation for IBAAs 

A.8.1.1 Scheduling Point Prices 

As described in Section 27.5.3, the CAISO’s FNM includes a full model of the network topology of each 

IBAA.  The CAISO will specify Resource IDs that associate Intertie Scheduling Point Bids and Schedules 

with supporting injection and withdrawal locations on the FNM.  These Resource IDs may be specified by 

the CAISO based on the information available to it, or developed pursuant to a Market Efficiency 

Enhancement Agreement. Once these Resource IDs are established, the CAISO will determine Intertie 

Scheduling Point LMPs based on the injection and withdrawal locations associated with each Intertie 

Scheduling Point Bid and Schedule by the appropriate Resource ID.  In calculating these LMPs the 

CAISO follows the provisions specified in Section 27.5.3 regarding the treatment of Transmission 

Constraints and losses on the IBAA network facilities.  Unless otherwise required pursuant to an effective 



 
 

MEEA, the default pricing for all imports from the IBAA(s) to the CAISO Balancing Authority Area will be 

based on the SMUD/TID IBAA Import LMP and all exports to the IBAA(s) from the CAISO Balancing 

Authority Area will be based on the SMUD/TID IBAA Export LMP.  The SMUD/TID IBAA Import LMP will 

be calculated based on modeling of supply resources that assumes all supply is from the Captain Jack 

substation as defined by WECC.  The SMUD/TID IBAA Export LMP will be calculated based on the 

Sacramento Municipal Utility District hub that reflects Intertie distribution factors developed from a 

seasonal power flow base case study of the WECC region using an equivalencing technique that requires 

the Sacramento Municipal Utility District hub to be equivalenced to only the buses that comprise the 

aggregated set of load resources in the IBAA, with all generation also being retained at its buses within 

the IBAA.  The resulting load distribution within each aggregated set of load resources within the IBAA 

defines the Intertie distribution factors for exports from the CAISO Balancing Authority Area. 

A.8.1.2 Applicable Marginal Losses Adjustment 

For import Schedules to the CAISO Balancing Authority Area at the southern terminus of the California-

Oregon Transmission Project at the Tracy substation or at the applicable Scheduling Point that connects 

the CAISO Balancing Authority and the Western Area Power Administration system, the CAISO will 

replace the Marginal Cost of Losses at the otherwise applicable source for such Schedules with the 

Marginal Cost of Losses at the Tracy substation or at the applicable Scheduling point that connects the 

CAISO Balancing Authority Area and the Western Area Power Administration system, provided that the 

Scheduling Coordinators certify as discussed further below that the Schedules originate from transactions 

that use: (a) the California-Oregon Transmission Project; or (b) transmission facilities owned by the 

Western Area Power Administration within the SMUD/TID IBAA.  In addition, as described further below, 

the Scheduling Coordinator must certify that the Schedules are subject to: (a) charges for losses by the 

Western Area Power Administration for the use of transmission facilities owned by the Western Area 

Power Administration within the SMUD/TID IBAA; or (b) charges for losses by the Transmission Agency 

of Northern California for the use of the California-Oregon Transmission Project. The CAISO will establish 

Resource IDs that are to be used only to submit Bids, including Self-Schedules, for the purpose of 

establishing Schedules that are eligible for this loss adjustment. 



 
 

Prior to obtaining such Resource IDs, the relevant Scheduling Coordinator shall certify that it will only use 

this established Resource ID for Bids, including Self-Schedules, that originate from transactions that use: 

(a) the California-Oregon Transmission Project; or (b) transmission facilities owned by the Western Area 

Power Administration within the SMUD/TID IBAA.  In addition, the Scheduling Coordinator must certify 

that the Schedules are subject to: (a) charges for losses by the Western Area Power Administration for 

the use of transmission facilities owned by the Western Area Power Administration within the SMUD/TID 

IBAA; or (b) Transmission Agency of Northern California for the use of the California-Oregon 

Transmission Project.  Further, by actually using such Resource ID, the Scheduling Coordinator 

represents that such Bids, including Self-Schedules, that originate from transactions that use: (a) the 

California-Oregon Transmission Project; or (b) transmission facilities owned by the Western Area Power 

Administration within the SMUD/TID IBAA.  In addition, the Scheduling Coordinator must certify that the 

Schedules are subject to: (a) charges for losses by the Western Area Power Administration for the use of 

transmission facilities owned by the Western Area Power Administration within the SMUD/TID IBAA; or 

(b) Transmission Agency of Northern California for the use of the California-Oregon Transmission Project.  

Schedules and Dispatches settled under such Resource IDs shall be subject to an LMP which has 

accounted for the Marginal Cost of Losses as if there were an actual physical generation facility at the 

Tracy Scheduling Point or at the applicable Scheduling Point that connects the CAISO Balancing 

Authority Area and the Western Area Power Administration system as opposed to the Marginal Cost of 

Losses under the IBAA LMPs specified in Section I.1.1 of this Appendix.  The CAISO may request 

information on a monthly basis from such Scheduling Coordinators to verify these certifications.  Any such 

request shall be limited to transactions that use the designated Resource IDs during the six month prior 

period to the date of the request.  The CAISO will calculate a re-adjustment of the Marginal Cost of 

Losses at the Tracy substation or at the applicable Scheduling Point that connects the CAISO Balancing 

Authority Area and the Western Area Power Administration system to reflect the otherwise applicable 

source for such Schedules for any Settlement Interval in which the CAISO has determined that the 

Scheduling Coordinator’s payments did not reflect transactions that meet the above specified certification 

requirements.  Any amounts owed to the CAISO for such Marginal Cost of Losses re-adjustments will be 



 
 

recovered by the CAISO from the affected Scheduling Coordinator by netting the amounts owed from 

payments due in subsequent Settlements Statements until the outstanding amounts are fully recovered. 

For export Schedules from the CAISO Balancing Authority Area at the southern terminus of the 

California-Oregon Transmission Project at the Tracy substation or at the applicable Scheduling Point that 

connects the CAISO Balancing Authority Area and the Western Area Power Administration system, the 

CAISO will replace the Marginal Cost of Losses at the otherwise applicable sink for such Schedules with 

the Marginal Cost of Losses at the Tracy substation or at the applicable Scheduling Point that connects 

the CAISO Balancing Authority Area and the Western Area Power Administration system, provided that 

the Scheduling Coordinator certifies, as discussed below, where the export Schedules use: (a) the 

California-Oregon Transmission Project; or (b) any transmission facilities owned by the Western Area 

Power Administration within the SMUD/TID IBAA.  In addition, the Scheduling Coordinator must certify 

that the affected Schedules are charged losses by: (a) the Western Area Power Administration for the use 

of transmission facilities owned by the Western Area Power Administration within the SMUD/TID IBAA; or 

(b) Transmission Agency of Northern California for the use of the California-Oregon Transmission Project.  

The CAISO will establish Resource IDs that are to be used only to submit Bids, including Self-Schedules, 

for the purpose of establishing Schedules that are eligible for this loss adjustment.  Prior to obtaining such 

Resource IDs, the relevant Scheduling Coordinator shall certify that it will only use this established 

Resource ID for Bids, including Self-Schedules, where the export Schedules use: (a) the California-

Oregon Transmission Project; or (b) any transmission facilities owned by the Western Area Power 

Administration within the SMUD/TID IBAA.  In addition the Scheduling Coordinator must certify that the 

affected Schedules are charged losses by: (a) the Western Area Power Administration for the use of 

transmission facilities owned by the Western Area Power Administration within the SMUD/TID IBAA; or 

(b) Transmission Agency of Northern California for the use of the California-Oregon Transmission Project.  

Further, by actually using such Resource ID, the Scheduling Coordinator represents that such Bids, 

including Self-Schedules, are used for the above specified conditions. 

Schedules and Dispatches settled under such Resource IDs shall be subject to an LMP which has 

accounted for the Marginal Cost of Losses as if there were an actual physical generation facility at the 

Tracy Scheduling Point or at the applicable Scheduling Point that connects the CAISO Balancing 



 
 

Authority Area and the Western Area Power Administration system as opposed to the Marginal Cost of 

Losses under the IBAA LMPs specified in Section I.1.1 of this Appendix.  The CAISO may request 

information on a monthly basis from such Scheduling Coordinators to verify that schedules for such 

Resource IDs meet the above specified conditions.  Any such request shall be limited to transactions that 

use the designated Resource IDs during the six month prior period to the date of the request. 

The CAISO will calculate a re-adjustment of the Marginal Cost of Losses at the Tracy substation or at the 

applicable Scheduling Point that connects the CAISO Balancing Authority Area and the Western Area 

Power Administration system to reflect the otherwise applicable sink for such Schedules for any 

Settlement Interval in which the CAISO has determined that the Scheduling Coordinator’s payments did 

not reflect transactions that met the above specified conditions.  Any amounts owed to the CAISO for 

such Marginal Cost of Losses re-adjustments will be recovered by the CAISO from the affected 

Scheduling Coordinator by netting the amounts owed from payments due in subsequent Settlements 

Statements until the outstanding amounts are fully recovered. 

B. Locational Marginal Price for Imbalance Reserves 

The CAISO shall calculate the Locational IRU Price and Locational IRD Price at Generation PNodes, 

Scheduling Points, and Aggregated Pricing Nodes, as provided in the CAISO Tariff.  The Locational IRU 

Price and Locational IRD Price at PNodes, Scheduling Points, and Aggregated Pricing Nodes include 

separate components for the Marginal IRU or IRD Cost, and the Marginal IRU or IRD Cost of Congestion, 

respectively.  As provided in Section 6.5.3.2.2, Locational IRU Prices and Locational IRD Prices are 

calculated and posted for each hour of the Day-Ahead Market.  There are different Locational Marginal 

Prices for IRU and IRD at any given Location in the Market Area. 

B.1. Locational IRU and IRD Price Composition 

In each hour of the Day-Ahead Market, the CAISO calculates the Locational IRU Price and Locational 

IRD Price for each PNode, which is based on the IRU and IRD Bids of sellers selected in the Day-Ahead 

Market as calculated below.  The CAISO uses a Reference Bus for the calculation of the Locational IRU 

Price and Locational IRD Price.  The Reference Bus for the Locational IRU Price is the distributed IRU 

requirement in the Market Area, whereas the Reference Bus for the Locational IRD Price is the distributed 

IRD requirement in the Market Area.  The Reference Bus is used in sensitivity calculations that yield the 



 
 

Power Transfer Distribution Factors.  The CAISO does not employ an AC power flow in the IRU and IRD 

deployment scenarios in the IFM.  The Transmission Constraints in the IRU and IRD deployment 

scenarios are formulated as linear extensions of the Transmission Constraints in the base scenario using 

the AC power flow solution for the base scenario.  Therefore, there is no marginal loss component in the 

Locational IRU Price and Locational IRD Price.  For each PNode, the CAISO determines separate 

components of the Locational IRU Price and Locational IRD Price for the Marginal IRU and IRD Cost, and 

the Marginal Cost of Congestion for IRU and IRD, as follows: 
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where: 

 i is the PNode index. 

 𝑀𝐸𝐶௜
ሺூோ௎ሻ is the Locational IRU Price component representing the Marginal IRU Cost at PNode i. 

 𝑀𝐶𝐶௜
ሺூோ௎ሻ is the Locational IRU Price component representing the Marginal Cost of Congestion for 

IRU at PNode i. 

 𝑀𝐸𝐶௜
ሺூோ஽ሻ is the Locational IRD Price component representing the Marginal IRD Cost at PNode i. 

 𝑀𝐶𝐶௜
ሺூோ஽ሻ is the Locational IRD Price component representing the Marginal Cost of Congestion for 

IRD at PNode i. 

B.2. Marginal IRU and IRD Cost Component 

The Marginal IRU and IRD Cost Component is the same for all PNodes in each Balancing Authority Area 

in the Market Area.  It is the Shadow Price of the power balance constraint in the IRU or IRD deployment 

scenario for the respective Balancing Authority Area at the optimal solution in the IFM.  The power 

balance constraint for each Balancing Authority Area in the Market Area ensures that the physical law of 

conservation of Energy and deployed capacity (the sum of physical resource energy schedules from the 

base scenario plus the deployed IRU or IRD awards equals the IRU or IRD requirement minus the IRU or 

IRD demand relaxation plus the Net IRU or IRD Transfer) is accounted for in the solution of the IRU or 

IRD deployment scenario.  The Marginal IRU or IRD Cost for the Transfer System Resources (TSRs) on 

each side of an EDAM Transfer is the Marginal IRU or IRD Cost of the respective Balancing Authority 



 
 

Area.  The Marginal IRU or IRD Cost may be different between two Balancing Authority Areas in the 

Market Area when EDAM Transfers between these Balancing Authority Areas are scheduled at their 

respective scheduling limits.  The Marginal IRU or IRD Cost difference between the Balancing Authority 

Areas on either side of a specific EDAM Transfer generates EDAM Transfer revenue. 

B.3. Marginal Congestion Component for IRU and IRD 

The CAISO calculates the Marginal Cost of Congestion for IRU and IRD at each PNode as the net 

contribution of the Shadow Prices of the binding Transmission Constraints in the IRU or IRD deployment 

scenarios at the optimal solution for IFM, weighed by the respective Power Transfer Distribution Factors, 

as follows: 
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Where: 

 i is the Pnode index. 

 m is the Transmission Constraint index in the Market Area; transmission constraints 

outside the Market Area are not enforced. 

 k is the constraint case index; zero (0) indicates the base case where all transmission 

and generation facilities are in service, whereas a positive case indicates a preventive 

transmission or generation contingency case, as applicable. 

 j is the transmission component index of Transmission Constraint m.  When Transmission 

Constraint m is a Nomogram, there can be more than one transmission components in it; 

otherwise, there is only one transmission component. 

 K is the number of constraint cases, besides the base case.  

 M is the number of Transmission Constraints. 

 𝐽௠ is the number of transmission components of Transmission Constraint m. 



 
 

 𝑃𝑇𝐷𝐹௜,௝,௠,௞
ሺூோ௎ሻ  and 𝑃𝑇𝐷𝐹௜,௝,௠,௞

ሺூோ஽ሻ  is the Power Transfer Distribution Factor (PTDF) for PNode i 

on transmission component j of Transmission Constraint m in constraint case k in the IRU 

or IRD deployment scenario; it is the power flow contribution on that transmission 

component j when an increment of power is injected at PNode i and an equivalent 

amount of power is withdrawn at the Reference Bus.  For Market Area Intertie resources 

at a Scheduling Point, and TSRs at a Transfer Location, the PTDF to an intertie 

constraint or intertie scheduling limit at that Scheduling Point is +1 for an import and –1 

for an export.  The CAISO does not consider the effect of Transmission Losses in the 

calculation of PTDFs; they depend only on the network configuration. Furthermore, the 

difference between the PTDFs at two PNodes with respect to any binding Transmission 

Constraint, and thus the difference between the Marginal Cost of Congestion for IRU or 

IRD at these PNodes, is independent from the selection of the Reference Bus. The 

PTDFs in the IRU or IRD deployment scenarios are different from the ones in the base 

scenario of the IFM because although the network configuration is the same, the 

Reference Bus is different; furthermore, the binding constraints in the base and the IRU 

or IRD deployment scenarios may be different. 

 𝑐௝,௠ is the constraint coefficient for transmission component j of Transmission Constraint 

m when Transmission Constraint m is a Nomogram; otherwise, this constraint coefficient 

is always one.   

 𝜇௠,௞
ሺூோ௎ሻ and 𝜇௠,௞

ሺூோ஽ሻ is the Shadow Price of Transmission Constraint m in constraint case k at 

the IRU or IRD deployment scenario in the optimal solution of the IFM. 

C. Locational Marginal Price for Reliability Capacity 

The CAISO shall calculate the Locational RCU Price and Locational RCD Price at Generation PNodes, 

Scheduling Points, and Aggregated Pricing Nodes, as provided in the CAISO Tariff.  The Locational RCU 

Price and Locational RCD Price at PNodes, Scheduling Points, and Aggregated Pricing Nodes include 

separate components for the Marginal RCU or RCD Cost, Marginal RCU or RCD Cost of Congestion, and 

Marginal RCU or RCD Cost of Losses, respectively.  As provided in Section 6.5.3.2.2, Locational RCU 

Prices and Locational RCD Prices are calculated and posted for each hour of the Day-Ahead Market. 



 
 

There is a single Locational Marginal Price for Reliability Capacity that applies to both Reliability Capacity 

Up and Reliability Capacity Down at any given Location in the Market Area. 

C.1. Locational RCU and RCD Price Composition 

In each hour of the Day-Ahead Market, the CAISO calculates the Locational RCU Price and Locational 

RCD Price for each PNode, which is based on the RCU and RCD Bids of sellers selected in the Day-

Ahead Market as calculated below.  The CAISO uses a Reference Bus for the calculation of the 

Locational RCU Price and Locational RCD Price.  The Reference Bus is the distributed demand forecast 

in the Market Area, used in the AC power flow solution in RUC to distribute the deviations for 

Transmission Losses between iterations, and in sensitivity calculations that yield rates for Marginal 

Losses and the Power Transfer Distribution Factors.  If the CAISO Market solution reverts to a DC power 

flow solution, the Reference Bus is not used because Transmission Losses are not included.  

Nevertheless, the CAISO reflects the Transmission Losses for the Market Area in the DC power flow 

solution by adjusting the load by the average loss factor.  For each PNode, the CAISO determines 

separate components of the Locational RCU Price and Locational RCD Price for the Marginal RCU and 

RCD Cost, Marginal Cost of Congestion for RCU and RCD, and Marginal Cost of Losses for RCU and 

RCD, as follows: 
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where: 

 i is the PNode index. 

 𝑀𝐸𝐶௜
ሺோ௎஼ሻ is the Locational RCU Price and Locational RCD Price component representing the 

Marginal Reliability Capacity Cost at PNode i. 

 𝑀𝐶𝐶௜
ሺோ௎஼ሻ is the Locational RCU Price and Locational RCD Price component representing the 

Marginal Cost of Congestion for RCU and RCD at PNode i. 

 𝑀𝐶𝐿௜
ሺோ௎஼ሻ is the Locational RCU Price and Locational RCD Price component representing the 

Marginal Cost of Losses for RCU and RCD at PNode i. 

C.2. Marginal Reliability Capacity Cost Component 

The Marginal Reliability Capacity Cost Component is the same for all PNodes in each Balancing Authority 

Area in the Market Area.  It is the Shadow Price of the power balance constraint for the respective 



 
 

Balancing Authority Area at the optimal solution in the RUC.  The power balance constraint for each 

Balancing Authority Area in the Market Area ensures that the physical law of conservation of Energy (the 

sum of physical resource energy schedules from the IFM plus the deployed Reliability Capacity awards 

equals the demand forecast plus the Net Reliability Capacity Transfer) is accounted for in the RUC 

solution.  The Marginal Reliability Capacity Cost for the Transfer System Resources (TSRs) on each side 

of an EDAM Transfer is the Marginal Reliability Capacity Cost of the respective Balancing Authority Area.  

The Marginal Reliability Capacity Cost may be different between two Balancing Authority Areas in the 

Market Area when EDAM Transfers between these Balancing Authority Areas are scheduled at their 

respective scheduling limits.  The Marginal Reliability Capacity Cost difference between the Balancing 

Authority Areas on either side of a specific EDAM Transfer generates EDAM Transfer revenue.  

C.3. Marginal Congestion Component for RCU and RCD 

The CAISO calculates the Marginal Cost of Congestion for RCU and RCD at each PNode as the net 

contribution of the Shadow Prices of the binding Transmission Constraints at the optimal solution for 

RUC, weighed by the respective Power Transfer Distribution Factors, as follows: 
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where: 

 i is the PNode index. 

 m is the Transmission Constraint index in the Market Area; transmission constraints 

outside the Market Area are not enforced. 

 k is the constraint case index; zero (0) indicates the base case where all transmission 

and generation facilities are in service, whereas a positive case indicates a preventive 

transmission or generation contingency case, as applicable. 

 j is the transmission component index of Transmission Constraint m.  When Transmission 

Constraint m is a Nomogram, there can be more than one transmission components in it; 

otherwise, there is only one transmission component. 

 K is the number of constraint cases, besides the base case.  

 M is the number of Transmission Constraints.  



 
 

 𝐽௠ is the number of transmission components of Transmission Constraint m.  

 𝑃𝑇𝐷𝐹௜,௝,௠,௞ is the Power Transfer Distribution Factor (PTDF) for PNode i on transmission 

component j of Transmission Constraint m in constraint case k; it is the power flow 

contribution on that transmission component j when an increment of power is injected at 

PNode i and an equivalent amount of power is withdrawn at the Reference Bus.  For 

Market Area Intertie resources at a Scheduling Point, and TSRs at a Transfer Location, 

the PTDF to an intertie constraint or intertie scheduling limit at that Scheduling Point is +1 

for an import and –1 for an export.  The CAISO does not consider the effect of 

Transmission Losses in the calculation of PTDFs; they depend only on the network 

configuration. Furthermore, the difference between the PTDFs at two PNodes with 

respect to any binding Transmission Constraint, and thus the difference between the 

Marginal Cost of Congestion for RCU and RCD at these PNodes, is independent from the 

selection of the Reference Bus. The PTDFs in the RUC are the same as the ones in the 

IFM base scenario because the network configuration is the same; however, the binding 

constraints in the RUC may be different from the ones in the IFM. 

 𝑐௝,௠ is the constraint coefficient for transmission component j of Transmission Constraint 

m when Transmission Constraint m is a Nomogram; otherwise, this constraint coefficient 

is always one.   

 𝜇௠,௞
ሺோ௎஼ሻ is the Shadow Price of Transmission Constraint m in constraint case k at the 

optimal solution of the RUC. 

D. Marginal Loss Component for RCU and RCD 

The CAISO calculates the Marginal Cost of Losses for RCU and RCD at each PNode as the product of 

the Marginal Reliability Capacity Cost Component and the rate for Marginal Losses at that PNode, as 

follows: 

𝑀𝐶𝐿௜
ሺோ௎஼ሻ ൌ െ𝑀𝐸𝐶௜

ሺோ௎஼ሻ  
𝜕𝐿
𝜕𝑃௜

 

Where the rate for Marginal Losses at PNode i (𝜕𝐿 𝜕𝑃௜⁄ ) is the sensitivity (partial derivative) of system 

losses (L) to an increment of power injected at that PNode (𝑃௜) and absorbed by the Reference Bus for 



 
 

the RUC.  This calculation reflects the area interchange control feature of the AC power flow where the 

net scheduled interchange (NSI) of a Balancing Authority Area in the FNM is kept constant while the 

iterative solution distributes loss deviation from the previous iteration to the Reference Bus for the RUC.  

Consequently, the Marginal Cost of Losses for RCU and RCD of the TSRs that model a Market Transfer 

at a Transfer Location between two Balancing Authority Areas in the Market Area may be different 

because these TSRs belong to different Balancing Authority Areas.  The CAISO sets the Marginal Cost of 

Losses for RCU and RCD for both of these TSRs to the average rate for Marginal Losses between the 

two so that there is no difference between the Marginal Cost of Losses for RCU and RCD between the 

TSRs on either side of a specific Market Transfer.  The Marginal Losses on transmission facilities outside 

the Market Area are ignored in the calculation of the Marginal Cost of Losses for RCU and RCD. 



 

 

Appendix F Rate Schedules 

Schedule 1 

Grid Management Charge 

Part A - Monthly Calculation of Grid Management Charge (GMC) 

The GMC consists of the following separate service charges:  (1) the Market Services Charge; (2) the 
System Operations Charge; and (3) the CRR Services Charge.  The GMC revenue requirement, 
determined in accordance with Part C of this Schedule 1, shall be allocated to the service charges 
specified in Part A of this Schedule 1 as follows: forty-nine (49) percent to Market Services; forty-nine (49) 
percent to System Operations; and two (2) percent to CRR Services.  Starting in 2017 and every three (3) 
years thereafter, the CAISO will conduct an updated cost of service study, in consultation with 
stakeholders and using costs from the previous year.  In conducting each cost of service study, the 
CAISO will recalculate the three service charge percentages and the rates for the fees and charges that 
constitute the Grid Management Charge as set forth in Section 11.22.  In addition, the cost of service 
study results will be used to update the RC Funding Percentage used to calculate the annual RC Funding 
Requirement, as well as the real time percentages of the Market Services and System Operations service 
charges used to calculate the EIM Administrative Charges.  The cost of service study results will also be 
used to update the real-time market percentage used to calculate the EDAM System Operations charge.  
If, based on the cost of service study results, the service category revenue requirement allocation 
percentages or the level of fees and charges have changed, the CAISO will submit tariff amendments to 
reflect such changes pursuant to Section 205 of the FPA.   

1. The rate for the Market Services Charge will be calculated by dividing the annual GMC 
revenue requirement allocated to this service category by the forecast annual gross 
absolute value of MW per hour of Ancillary Services capacity awarded in the Day-Ahead 
and Real-Time Markets, MWh of Energy cleared in the Day-Ahead market, MWh of 
Imbalance Reserves cleared in the Day-Ahead market, MWh of Reliability capacity 
cleared in the Day-Ahead market, Virtual Demand Award, Virtual Supply Award, and 
FMM Instructed Imbalance Energy and RTD Instructed Imbalance Energy, less the 
forecast annual gross absolute value of such Energy as may be excluded for a load 
following MSS pursuant to an MSS agreement, Standard Ramping Energy, Regulation 
Energy, Ramping Energy Deviation, Residual Imbalance Energy, Exceptional Dispatch 
Energy and Operational Adjustments for the Day-Ahead and Real-Time. 

2. The rate for the System Operations Charge will be calculated by dividing the annual GMC 
revenue requirement allocated to this service category by forecast annual gross absolute 
value of MWh of real-time energy flows on the ISO Controlled Grid, net of amounts 
excluded pursuant to Part E of this Schedule. 

3. The rate for the CRR Services Charge will be calculated by dividing the annual GMC 
revenue requirement allocated to this service category by the forecast annual sum of 
awarded MW of CRRs per hour. 

The rates for the foregoing charges shall be adjusted automatically each year, effective January 1 for the 
following twelve (12) months, in the manner set forth in Part D of this Schedule. 

Part B - Quarterly Adjustment, If Required 

Each component rate of the GMC will be adjusted automatically on a quarterly basis, up or down, so that  

 

* * * * * 
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33.1 General Provisions[Not Used] 

Section 1 will apply to EDAM Market Participants in addition to the provisions in this Section 33.1, unless 

limited in their application by this Section 33.1. 

Participation in, operation of, and Settlement of the Extended Day-Ahead Market will be subject to the 

provisions of Section 33, and to all other provisions of the CAISO Tariff to the extent those provisions are 

applicable to the Extended Day-Ahead Market.  The provisions of Section 33 will apply only to the 

Extended Day-Ahead Market. 

EDAM Market Participants must comply with the provisions of Section 33, and other applicable provisions 

of the CAISO Tariff to the extent such provisions:  

(a) expressly refer to Section 33 or EDAM Market Participants,  

(b) are cross-referenced in Section 33, or  

(c) are not limited in applicability to the CAISO Controlled Grid, the CAISO Balancing Authority 

Area, or CAISO Markets other than the Day-Ahead Market or Real-Time Market. 

If there is an inconsistency between a provision in Section 33 and another provision of the CAISO Tariff 

regarding the rights or obligations of EDAM Market Participants, except in their capacity as EIM Market 

Participants under Section 29, the provisions in Section 33 will prevail to the extent of the inconsistency.  

If there is an inconsistency between a provision in Section 33 and a provision in Section 29, the 

provisions of Section 33 will prevail with respect to participation in the Day-Ahead Market and the 

provisions of Section 29 will prevail with respect to participation in the Real-Time Market, provided that 

the provisions of both Sections 33 and 29 will be given equal consideration such that the provisions 

applicable as an EDAM Market Participant and EIM Market Participant may be reconciled where 

provisions apply to participation in both the Day-Ahead Market and the Real-Time Market. 

33.1.1 Suspension of EDAM Entity Participation   

The CAISO may, within 60 days following an EDAM Entity Implementation Date for an EDAM 

Entity, and pursuant to the terms of a Market Notice, temporarily suspend the participation of that 

EDAM Entity in the Day-Ahead Market within the EDAM Entity Balancing Authority Area for a 

period not to exceed 60 days if market or system operational issues adversely impact any portion 

of the EDAM Area, provided that the CAISO may continue operation of the Day-Ahead Market in 



the rest of the EDAM Area without the participation of the EDAM Entity for a reasonable 

additional period of time in order to implement a resolution of the market or system operational 

issues. 

If the CAISO is not able to identify a resolution of the EDAM-related market or system operational 

issues within 60 days after issuance of the Market Notice of temporary suspension of EDAM 

participation by an EDAM Entity, the CAISO may, upon issuance of a subsequent Market Notice, 

terminate participation by the EDAM Entity in the Day-Ahead Market and may extend the 

suspension of EDAM participation by the EDAM Entity for a time sufficient to process the 

termination of the EDAM Addendum to EIM Entity Agreement.  The CAISO may reinstate EDAM 

operations after a temporary suspension of EDAM participation by an EDAM Entity by issuing a 

Market Notice announcing the intended reinstatement no less than 5 days in advance of the 

reinstatement date.  

33.1.1.1 EDAM Entity Action.  

In the event the CAISO issues a Market Notice of the temporary suspension of EDAM 

participation by an EDAM Entity, the EDAM Entity will either (a) undertake manual 

operation of its Balancing Authority Area without reliance on the Day-Ahead Market or (b) 

continue to submit EDAM Bids, forecast information, and the associated Meter Data to 

enable continued operation of the Day-Ahead Market until the CAISO issues a 

subsequent Market Notice either that (i) the cause of the temporary suspension has been 

resolved and the EDAM Entity has been reinstated, in which case EDAM participation by 

the EDAM Entity will return to normal, or (ii) EDAM participation by the EDAM Entity has 

been terminated. 

In the event the CAISO issues a Market Notice of the temporary suspension of EDAM 

participation by an EDAM Entity, the EDAM Entity will either (a) not continue participation 

as an EIM Entity if its Balancing Authority Area is under manual operation or (b) continue 

participation as an EIM Entity unless otherwise directed in accordance with Section 

29.1(d), specifically to submit EIM Base Schedules and the associated Meter Data to 

enable continued operation of the Real-Time Market until the CAISO issues a 



subsequent Market Notice either that (i) the cause of the temporary suspension has been 

resolved and the EDAM Entity has been reinstated, in which case EDAM participation by 

the EDAM Entity will return to normal; or (ii) EDAM participation by the EDAM Entity has 

been terminated, in which case the EDAM Entity will continue participation in the EIM as 

an EIM Entity. 

33.1.2.1 CAISO Action.  

In the event the CAISO issues a Market Notice of the temporary suspension of EDAM 

participation by an EDAM Entity, the CAISO will (i) prevent EDAM Transfers and 

separate the EDAM Entity Balancing Authority Area from operation of the Day-Ahead 

Market in the EDAM Area in accordance with the provisions of the Business Practice 

Manual for the Extended Day-Ahead Market, (ii) suspend Settlement of Day-Ahead 

Market charges with respect to the EDAM Entity in accordance with the provisions of the 

Business Practice Manual for the Extended Day-Ahead Market, and (iii) issue a 

subsequent Market Notice either that the cause of the temporary suspension has been 

resolved and the EDAM Entity has been reinstated, in which case EDAM participation by 

the EDAM Entity will return to normal, or EDAM participation by the EDAM Entity has 

been terminated. 

33.2 Access To EDAM[Not Used] 

Section 2 will not apply to EDAM Market Participants; rather, the specific provisions of this Section 33.2 

will apply to EDAM Market Participants. 

The CAISO will provide open and non-discriminatory access to the Day-Ahead Market, including the 

Extended Day-Ahead Market for Balancing Authorities that also participate in the Energy Imbalance 

Market in accordance with the CAISO Tariff.  Only EIM Entities may be EDAM Entities, while EIM Entities 

who do not become EDAM Entities will have no obligation to participate in the Extended Day-Ahead 

Market and may continue to participate solely in the Energy Imbalance Market.   

33.2.1 EDAM Entity Implementation Agreement.   

A Balancing Authority that seeks to become an EDAM Entity must first execute an EDAM Entity 

Implementation Agreement with the CAISO that establishes the EDAM Entity Implementation 



Date, an obligation to sign an EDAM Addendum to EIM Entity Agreement, the onboarding fee for 

its implementation, and the scope of work required for its participation in the EDAM.  A 

prospective EDAM Entity that has not yet executed an EDAM Addendum to EIM Entity 

Agreement may terminate its EDAM Entity Implementation Agreement at any time and for any 

reason in accordance with the terms of the EDAM Entity Implementation Agreement.   

33.2.2 Implementation Date.  

The CAISO and the prospective EDAM Entity shall work together to determine the EDAM Entity 

Implementation Date based on the complexity and compatibility of the Balancing Authority’s 

transmission and technology systems with the CAISO systems and the planned timing of the 

CAISO’s implementation of software enhancements.  The EDAM Entity Implementation Date 

must be not less than six months and not more than twenty-four months after the date that the 

EDAM Entity Implementation Agreement between the CAISO and the Balancing Authority 

becomes effective in accordance with its terms.  Once established, the EDAM Entity may request 

a change in the EDAM Entity Implementation Date to account for any circumstances that may 

affect the implementation timeline.   

33.2.3 Market Simulation and Parallel Operations.  

The CAISO and the prospective EDAM Entity will engage in (a) market simulation that accounts 

for the prospective EDAM Entity’s implementation circumstances and (b) at least 30 days of 

parallel operations representing the Extended Day-Ahead Market to support the CAISO and the 

prospective EDAM Entity’s implementation.  

33.2.4 Reporting.  

The CAISO will report on the CAISO Website periodically, but not less than once during market 

simulation, on progress towards completing the implementation activities and once again during 

parallel operations confirming completion of the implementation activities.  

33.2.5 Implementation Activities.  

The CAISO and the prospective EDAM Entity will complete the following implementation 

activities:   

(A) Execution of Necessary Agreements.  The prospective EDAM Entity has 



complied with Section 33.2.1, executed any necessary agreements for operating 

as an EDAM Entity, and helped the CAISO secure necessary agreements with 

third party prospective EDAM Market Participants.  

(B) Operations Training.  Prior to the start of parallel operations as set forth in 

Section 33.2.3, all operations staff (including contractors or vendors) identified by 

the prospective EDAM Entity who will have responsibility for EDAM operations, 

market transactions and settlements, will have completed identified CAISO 

training modules.   

(C) Forecasting Capability.  The CAISO and, to the extent the prospective EDAM 

Entity will use its own forecasts or is otherwise required to provide forecasting 

information to the CAISO, the prospective EDAM Entity has demonstrated its 

respective forecasting capability through –  

(i) the definition of day-ahead demand forecast boundaries based on the 

conforming and non-conforming load characteristics, as applicable; 

(ii) the documentation of EDAM Entity’s choice of day-ahead demand 

forecast provider and how the demand forecast will be completed;  

(iii) the accuracy of the CAISO forecast of demand based on historical actual 

load data for the defined demand forecast boundaries;  

(iv) the identification of weather stations locations used in forecasting, as 

applicable;  

(v) the identification of the source of day-ahead Variable Energy Resource 

forecasts;  

(vi)  the accuracy of the day-ahead forecast of Variable Energy Resources;  

(vii) the identification of all Hybrid Resources; and 

(viii)      the provision of CAISO historical data on day-ahead demand and 

renewable forecast information to fill the needed historical data period to 

produce the Imbalance Reserve requirements at the net load level. 

(D) Resource Sufficiency Evaluation.  The prospective EDAM Entity Scheduling 



Coordinator demonstrates its ability to pass the Resource Sufficiency Evaluation 

for the prospective EDAM Entity’s Balancing Authority Area.   

(E) Transmission Availability.  The prospective EDAM Entity confirms initial 

registration of the transmission rights of the EDAM Transmission Service 

Providers in its Balancing Authority Area available for EDAM Transfers or that 

otherwise may be scheduled in the Day-Ahead Market. 

(F) Historical Transmission Revenue Recovery.  The EDAM Entity provides the 

information and documentation necessary to account for the EDAM recoverable 

revenue pursuant to Section 33.26 associated with the EDAM Transmission 

Service Providers in its Balancing Authority Area. 

(G) Operating Procedures.  Prior to the start of parallel operations pursuant to 

Section 33.2.3, the CAISO and the prospective EDAM Entity have defined, 

completed, and tested operating procedures for the prospective EDAM Entity and 

its Scheduling Coordinator’s participation in the Energy Imbalance Market. 

(H) System Readiness and Integration.   

(i) System and Functional Testing.  The prospective EDAM Entity and the 

CAISO have tested the functional and system elements in accordance 

with functional and system testing documentation posted on the CAISO 

Website. 

(ii) Prospective EDAM Entity Identification.  The CAISO has established 

and the prospective EDAM Entity has tested all necessary SCIDs and 

Resource IDs established for the prospective EDAM Entity’s Balancing 

Authority Area.  

(iii) Certificates and Access.  The prospective EDAM Entity has issued all 

necessary certificates to its employees, contractors and vendors that 

require system access to perform EDAM-related job functions. 

(I) Market Simulation and Structured Scenarios simulation.  The prospective 

EDAM Entity operations staff identified by the prospective EDAM Entity who will 



have responsibility for EDAM operations, transactions and settlements, have 

executed and passed all structured scenarios provided by CAISO with all 

significant issues resolved.  

(J) Settlements.  The CAISO and the prospective EDAM Entity have demonstrated 

that –  

(i) CAISO settlement statements and invoices match the 

operational data published to stakeholders or fed into settlement 

system and the resulting calculations correspond to the formulas 

defined in CAISO’s tariff and Business Practice Manuals. 

(ii) CAISO settlement statements and invoices allocates charges 

and credits to its customers accurately reflecting system and 

market data during parallel operations. 

(K) Parallel Operations Plan.  The period of parallel operations specified in Section 

33.2.3 runs consistently and in accordance with the prospective EDAM Entity 

specific parallel operations plan. 

33.2.6 Readiness.  

No later than 10 days prior to the prospective EDAM Entity Implementation Date as established in 

the EDAM Entity Implementation Agreement, the CAISO will determine, in consultation with the 

prospective EDAM Entity, whether prospective EDAM Entity will be ready for the prospective 

EDAM Entity’s participation in the Extended Day-Ahead Market on the EDAM Entity 

Implementation Date as contemplated by the implementation activities in Section 33.2.5.  

33.2.7 Delay.  

If the CAISO or the prospective EDAM Entity determines that either cannot proceed with 

implementation on the EDAM Entity Implementation Date, the CAISO and the prospective EDAM 

Entity will establish a new EDAM Entity Implementation Date as soon as it can be determined and 

reflect that date in an amended version of the EDAM Entity Implementation Agreement. 

 

* * * * * 



33.4 Roles And Responsibilities [Not Used] 

Section 4 will apply to EDAM Market Participants to the extent their roles and responsibilities are included 

in the Extended Day-Ahead Market, in addition to the provisions in this Section 33.4.   

(a) Nothing in this Section 33 will alter the CAISO’s responsibilities under the other sections of the 

CAISO Tariff, under any agreement not required by Section 33, or under NERC Reliability 

Standards, any other NERC requirements or criteria, or any other Applicable Reliability Criteria as 

the Balancing Authority for the CAISO Balancing Authority Area and the transmission operator for 

the CAISO Controlled Grid.  During any interruption of the normal operation of the Day-Ahead 

Market, the CAISO as Balancing Authority will remain responsible for managing the resources in 

its Balancing Authority Area and the flows on transmission lines internal to the CAISO Balancing 

Authority Area, including imports and exports, for the duration of the interruption. 

(b) Nothing in this Section 33 will alter an EDAM Entity’s responsibilities under NERC Reliability 

Standards and any other NERC requirements or criteria as the Balancing Authority for the EDAM 

Entity Balancing Authority Area and, to the extent applicable, as the transmission operator for 

transmission facilities within its Balancing Authority Area.  During any interruption of the normal 

operation of the Day-Ahead Market, the EDAM Entity as Balancing Authority will remain 

responsible in accordance with Section 33.7 for managing the resources in its Balancing Authority 

Area and the flows on internal transmission lines, including imports into and exports out of its 

Balancing Authority Area, for the duration of the interruption. 

(c)  An EDAM Transmission Service Provider will remain the transmission service provider in 

accordance with its tariff and will be responsible to manage transmission sales, reservations, and 

schedules on its transmission system in accordance with the EDAM Transmission Service 

Provider tariff.      

(d)  The CAISO will remain the transmission service provider for transmission capacity on the 

CAISO Controlled Grid in accordance with the CAISO Tariff.   

33.4.1 EDAM Entity 

An EDAM Entity must be a Balancing Authority registered and certified as such under the 

applicable authorities and execute an EDAM Addendum to EIM Entity Agreement no later than 



ninety (90) days before the EDAM Entity Implementation Date.  Upon receipt of such notice, the 

CAISO will undertake all necessary preparations to disable operation of the Day-Ahead Market 

within the EDAM Entity Balancing Authority Area, as outlined in the Business Practice Manual for 

the Extended Day-Ahead Market, including issuance of a Market Notice within five Business Days 

after receipt of such notice. 

An EDAM Entity must: 

(a) perform the obligations of an EDAM Entity in accordance with the EDAM Addendum 

to EIM Entity Agreement, Section 33, and other provisions of the CAISO Tariff that apply 

to EDAM Entities, subject to the limitations specified in Section 33.1; 

(b) determine and inform the CAISO about all Load Serving Entities within the EDAM 

Entity’s Balancing Authority Area necessary to enable operation of the Day-Ahead Market 

in its Balancing Authority Area; 

(c) qualify as, or secure representation by, an EDAM Entity Scheduling Coordinator, 

provided that an EDAM Entity may not be represented by more than one EDAM Entity 

Scheduling Coordinator; 

(d) provide the CAISO and its EDAM Entity Scheduling Coordinator with information 

regarding all Transmission Constraints of which it is aware; 

(e) work with the CAISO to identify all resources within its Balancing Authority Area that 

do not currently participate in the Energy Imbalance Market pursuant to Section 29 so 

they can be represented in the Extended Day-Ahead Market as EDAM Resources and 

execute an EDAM Addendum to EIM Participating Resource Agreement pursuant to 

Section 33, which may be accomplished through execution of a separate EDAM 

Addendum to EIM Participating Resource Agreement or by including all or some of the 

resources under its EDAM Addendum to EIM Participating Resource Agreement;  

(f) define Load Aggregation Points in its Balancing Authority Area and be responsible for 

serving the associated Demand, including for an EDAM Load Serving Entity in its 

Balancing Authority Area that will be separately responsible for serving the associated 

Demand; 



(g) identify and inform the CAISO which resource types supported by the CAISO Markets 

are eligible to participate in the Day-Ahead Market as EDAM Resource Facilities; 

(h) determine and inform the CAISO of EDAM Transmission Service Providers within the 

EDAM Entity Balancing Authority Area; 

(i) serve as the entity that interacts with EDAM Transmission Service Providers within the 

EDAM Entity Balancing Authority Area; and  

(j) inform the CAISO whether or not the EDAM Entity intends to utilize the CAISO’s 

Demand Forecast consistent with Section 33.31.1. 

33.4.2 EDAM Transmission Service Provider 

An EDAM Transmission Service Provider must execute an EDAM Transmission Service Provider 

Agreement with the CAISO.  An EDAM Transmission Service Provider that is not an EDAM Entity 

and no longer wishes to make transmission service available for use in the Day-Ahead Market 

may terminate the EDAM Transmission Service Provider Agreement pursuant to its terms only if 

such termination is concurrent with the termination of participation in the Day-Ahead Market by 

the EDAM Entity for the Balancing Authority Area within which the EDAM Transmission Service 

Provider operates or holds transmission rights.   

An EDAM Transmission Service Provider must: 

(a) perform the obligations of an EDAM Transmission Service Provider in accordance 

with the EDAM Transmission Service Provider Agreement, Section 33, and other 

provisions of the CAISO Tariff that apply to EDAM Transmission Service Providers; 

(b) have provisions in effect in the EDAM Transmission Service Provider’s tariff, as 

necessary or applicable, to enable operation of the Day-Ahead Market, including an 

obligation for customers of the EDAM Transmission Service Provider to have a 

Scheduling Coordinator for purposes of interfacing with the CAISO; 

(c) use the EDAM Entity Scheduling Coordinator as the sole Scheduling Coordinator for 

the EDAM Transmission Service Provider; 

(d) provide information about transmission capacity available to the Day-Ahead Market to 

its EDAM Entity Scheduling Coordinator and the CAISO; and 



(e) ensure transmission customers of the EDAM Transmission Service Provider that will 

submit schedules in the Day-Ahead Market secure representation by a Scheduling 

Coordinator. 

33.4.3 EDAM Entity Scheduling Coordinator 

An EDAM Entity Scheduling Coordinator must meet or have met the certification requirements in 

Section 4.5.1 for a Scheduling Coordinator, and enter into an EDAM Addendum to EIM Entity 

Scheduling Coordinator Agreement with the CAISO, which will satisfy the obligation to enter into 

a Scheduling Coordinator Agreement under Section 4.5.1 with regard to its representation of the 

EDAM Entity.  

An EDAM Entity Scheduling Coordinator may represent a Market Participant other than an EDAM 

Entity if it enters into a Scheduling Coordinator Agreement under Section 4.5.1 with regard to 

such Market Participant or more than one EDAM Entity if it has certified to the CAISO in the 

manner described in the Business Practice Manual for the Extended Day-Ahead Market that it 

has informed each EDAM Entity it represents of the multiple representation.  However, an EDAM 

Entity Scheduling Coordinator may not also be an EDAM Resource Scheduling Coordinator or a 

Scheduling Coordinator for a Participating Generator, Participating Load, Demand Resource 

Provider, or Load Serving Entity, unless the EDAM Entity Scheduling Coordinator is a 

transmission provider subject to the standards of conduct set forth in 18 C.F.R. § 358, is a 

governmental entity that agrees to comply with standards of conduct equivalent to those set forth 

in 18 C.F.R. § 358, or is a generation-only balancing authority that has implemented procedures 

equivalent to the protections offered under the standards of conduct that specifically include 

procedures addressing the no-conduit rule to preclude non-public transmission function 

information that may be received from being passed to employees that satisfy the definition of a 

“Marketing Function Employee.”  

33.4.4 EDAM Resource 

The owner or operator of each resource in an EDAM Entity Balancing Authority Area is required 

to participate in the Day-Ahead Market and is required to register its resource with the CAISO as 

an EDAM Resource Facility if it is capable of delivering Energy, Imbalance Reserves, Reliability 



Capacity, Flexible Ramping Product, other Ancillary Services, curtailable Demand, or Demand 

Response Services (or similar services) that may be committed in the Day-Ahead and committed 

for dispatch in the Real-Time Market as provided in the CAISO Tariff and the Business Practice 

Manual for the Extended Day-Ahead Market.  

33.4.4.1 EDAM Addendum to EIM Participating Resource Agreement. An EDAM 

Resource must (a) perform the obligations of an EDAM Resource under the EDAM 

Addendum to EIM Participating Resource Agreement and Section 33, and (b) perform the 

obligations applicable to Market Participants and resources under the provisions of the 

CAISO Tariff described in Section 33.1.  An EDAM Resource Facility must be listed in an 

executed EDAM Addendum to EIM Participating Resource Agreement. 

33.4.4.2 EDAM Resource and the Energy Imbalance Market. An EDAM Resource 

Facility must also be registered as an EIM Resource pursuant to Section 29 and 

participate in the Real-Time Market as an EIM Participating Resource through 

representation by an EIM Participating Resource Scheduling Coordinator.  Resource 

non-participation as provided under Section 29 is no longer an option.   

33.4.5 EDAM Resource Scheduling Coordinator.   

Each EDAM Resource must be represented by an EDAM Resource Scheduling Coordinator.  An 

EDAM Resource Scheduling Coordinator must meet or have met the certification requirements in 

Section 4.5.1 for a Scheduling Coordinator, and enter into an EDAM Addendum to EIM 

Participating Resource Scheduling Coordinator Agreement with the CAISO (in addition to an EIM 

Participating Resource Scheduling Coordinator Agreement if it has not done so already), which 

will satisfy the obligation to enter into a Scheduling Coordinator Agreement under Section 4.5.1 

with regard to its representation of the EDAM Resource.  

An EDAM Resource Scheduling Coordinator may represent more than one EDAM Resource or a 

Market Participant other than an EDAM Resource, but only if it enters into a Scheduling 

Coordinator Agreement under Section 4.5.1 with regard to such Market Participant.  However, an 

EDAM Resource Scheduling Coordinator may not also be an EDAM Entity Scheduling 

Coordinator unless the EDAM Resource Scheduling Coordinator is a transmission provider 



subject to the standards of conduct set forth in 18 C.F.R. § 358, is a governmental entity that 

agrees to comply with standards of conduct equivalent to those set forth in 18 C.F.R. § 358, or is 

a generation-only balancing authority that has implemented procedures equivalent to the 

protections offered under the standards of conduct that specifically include procedures 

addressing the no-conduit rule to preclude non-public transmission function information that may 

be received from being passed to employees that satisfy the definition of a “Marketing Function 

Employee.” 

An EDAM Resource Scheduling Coordinator must (a) perform the obligations of an EDAM 

Resource Scheduling Coordinator under the EDAM Addendum to EIM Participating Resource 

Scheduling Coordinator Agreement and Section 33, (b) perform the obligations of a Scheduling 

Coordinator under the provisions of the CAISO Tariff described in Section 33.1(c), (c) ensure that 

the entity it represents has obtained any transmission service necessary to participate in the 

Extended Day-Ahead Market under the terms of the CAISO Tariff or the tariff of another 

transmission service provider, as applicable, and (d) register in the manner set forth in the 

Business Practice Manual for the Extended Day-Ahead Market all EDAM Resources that it 

represents, provide such information to the EDAM Entity Scheduling Coordinator, and update 

such information with the CAISO in a timely manner. 

33.4.6 EDAM Load Serving Entity 

All Load in an EDAM Entity Balancing Authority Area must be represented by an EDAM Load 

Serving Entity.  An EDAM Load Serving Entity will be responsible for Load in the Day-Ahead 

Market and the Real-Time Market, including the submission of Bids and Settlement of Demand, in 

accordance with Section 33 and Section 29, and must be represented by an EDAM Load Serving 

Entity Scheduling Coordinator.   

33.4.7 EDAM Load Serving Entity Scheduling Coordinator 

An EDAM Load Serving Entity Scheduling Coordinator must meet or have met the certification 

requirements in Section 4.5.1 for a Scheduling Coordinator, and enter into a Scheduling 

Coordinator Agreement with the CAISO, which will satisfy the obligation to enter into a 

Scheduling Coordinator Agreement under Section 4.5.1 with regard to its representation of the 



EDAM Load Serving Entity.   

An EDAM Load Serving Entity Scheduling Coordinator may represent more than one EDAM Load 

Serving Entity or a Market Participant other than an EDAM Load Serving Entity, but only if it 

enters into a Scheduling Coordinator Agreement under Section 4.5.1 with regard to such Market 

Participant.  However, an EDAM Load Serving Entity Scheduling Coordinator may not also be an 

EDAM Entity Scheduling Coordinator unless the EDAM Load Serving Entity Scheduling 

Coordinator either is a transmission provider subject to the standards of conduct set forth in 18 

C.F.R. § 358, a governmental entity that agrees to comply with standards of conduct equivalent to 

those set forth in 18 C.F.R. § 358, or a generation-only balancing authority that has implemented 

procedures equivalent to the protections offered under the standards of conduct that specifically 

include procedures addressing the no-conduit rule to preclude non-public transmission function 

information that may be received from being passed to employees that satisfy the definition of a 

“Marketing Function Employee”. 

An EDAM Load Serving Entity Scheduling Coordinator must (a) perform the obligations of an 

EDAM Load Serving Entity Scheduling Coordinator under the applicable Scheduling Coordinator 

Agreement and Section 33, (b) perform the obligations of a Scheduling Coordinator under the 

provisions of the CAISO Tariff described in Section 33.1, (c) ensure that Load it represents has 

secured any transmission service necessary to participate in the Extended Day-Ahead Market 

under the terms of the applicable EDAM Transmission Service Provider tariff, and (d) register the 

EDAM Demand that it represents in the manner set forth in the Business Practice Manual for the 

Extended Day-Ahead Market, provide such information to the EDAM Entity Scheduling 

Coordinator, and update such information with the CAISO in a timely manner.  

33.4.8 Scheduling Coordinator Representation 

The Scheduling Coordinator for an EDAM Entity must be the same as the Scheduling Coordinator 

for the corresponding EIM Entity to ensure alignment between representation of the Balancing 

Authority Area in the Day-Ahead Market and the Real-Time Market.  The Scheduling Coordinator 

for an EDAM Resource must be the same as the Scheduling Coordinator for the corresponding 

EIM Participating Resource to ensure alignment between representation of resources in the Day-



Ahead Market and the Real-Time Market.  Similarly, an EDAM Load Serving Entity Scheduling 

Coordinator will be responsible for Settlement of the Demand in the Real-Time Market it 

represents in the Day-Ahead Market.  If the Demand represented by an EDAM Load Serving 

Entity Scheduling Coordinator is also associated with an EIM Sub-Entity, the Scheduling 

Coordinator must also represent the Demand for the EIM Sub-Entity in the Real-Time Market.  

 

* * * * * 

 



APPENDIX B.27 

EDAM ADDENDUM TO EIM ENTITY AGREEMENT 

 
Effective [Date], [Full Legal Name] (“[Short Legal Name]”) and the California Independent System 

Operator Corporation (“CAISO”) (collectively the “Parties”) make and enter into this EDAM Addendum to 
the Parties’ [Date] EIM Entity Agreement (the “Agreement”). 

 
WHEREAS: 
 
A. Pursuant to the Agreement, [Short Legal Name] participates as an EIM Entity in the 

CAISO’s Real-Time Market and provides Energy Imbalance Market services within the EIM Entity 
Balancing Authority Area, including Real-Time transfers of Energy among the CAISO Balancing Authority 
Area and other EIM Entity Balancing Authority Areas; 

 
B. The CAISO also operates the Day-Ahead Market pursuant to the CAISO Tariff, which the 

CAISO will extend to an EIM Entity that enters into an EDAM Entity Implementation Agreement; and 
 

C. [Short Legal Name] has entered into an EDAM Entity Implementation Agreement to 
extend its participation to the CAISO’s Day-Ahead Market and to provide Extended Day-Ahead Market 
services within the EDAM Entity Balancing Authority Area, including Day-Ahead transfers of Energy, 
Reliability Capacity, and Imbalance Reserves among the CAISO Balancing Authority Area and other 
EDAM Entity Balancing Authority Areas. 
 

NOW, THEREFORE, for good and sufficient consideration, the receipt of which is hereby 
acknowledged, the Parties agree that the Agreement is hereby supplemented as follows: 
 

1. Agreement to be Bound by CAISO Tariff.  Section 33 of the CAISO Tariff is incorporated into 
the Agreement and made a part thereof.   

 
 2. Interpretation.  All references in the Agreement to the “EIM” or the “Energy Imbalance Market” 

will also be read as references to the “EDAM” or the “Extended Day-Ahead Market.”  All 
references in the Agreement to the “Real-Time Market” will also be read as references to the 
“Day-Ahead Market.”  All references in the Agreement to an “EIM Entity” will also be read as 
references to an “EDAM Entity.”  All references in the Agreement to “EIM Entity Scheduling 
Coordinator(s)” will also be read as references to the “EDAM Entity Scheduling Coordinator(s).”  
All references to “non-participating resources” will also be read as references to “EDAM 
Resources.”  All references in the Agreement to Sections 29 or 29.1(d) of the CAISO Tariff will 
also be read as references to Sections 33 or 33.1.1 of the CAISO Tariff, respectively. 
 

3. Effective Date and Termination.  This EDAM Addendum will be effective as of the later of the 
date it is executed by the Parties and shall remain in full force and effect until terminated pursuant 
to the same process as is set forth in Section 3.2 of the Agreement.  If [Short Legal Name] 
terminates its participation as an EDAM Entity, it may continue to participate as an EIM Entity 
under the terms of the Agreement. 
 

4. Miscellaneous.  Except as expressly modified by this EDAM Addendum, all other terms and 
conditions of the Agreement shall remain unchanged and in full force and effect.  
 



 
 

 

[Full Legal Name] 
 
 
By:  
 
Printed Name:       

Title:     

Date:  

California Independent 
System Operator Corporation 
 
 
By:  
 
Printed Name:       

Title:     

Date:  

 
 
 

 



APPENDIX B.28 

EDAM ADDENDUM TO EIM ENTITY SCHEDULING COORDINATOR AGREEMENT 

 
Effective [Date], [Full Legal Name] (“[Short Legal Name]”) and the California Independent System 

Operator Corporation (“CAISO”) (collectively the “Parties”) make and enter into this EDAM Addendum to 
the Parties’ [Date] EIM Entity Scheduling Coordinator Agreement (the “Agreement”). 

 
WHEREAS: 
 
A. Pursuant to the Agreement, [Short Legal Name] is certified as an EIM Entity Scheduling 

Coordinator by the CAISO under the certification procedure referenced in Section 29 of the CAISO Tariff; 
 
B. The CAISO also operates the Day-Ahead Market pursuant to the CAISO Tariff; 
 
C. [Short Legal Name] has chosen to extend its role as a Scheduling Coordinator in the EIM 

to the CAISO Day-Ahead Market so that it can represent an EDAM Entity under the terms and conditions 
set forth in Section 33 of the CAISO Tariff; and 

 
D. [Short Legal Name] has applied for certification or has been certified as an EDAM Entity 

Scheduling Coordinator by the CAISO under the certification procedure referenced in Section 33 of the 
CAISO Tariff. 

 
NOW, THEREFORE, for good and sufficient consideration, the receipt of which is hereby 

acknowledged, the Parties agree that the Agreement is hereby supplemented as follows: 
 

1. Agreement to be Bound by CAISO Tariff.  Section 33 of the CAISO Tariff is incorporated into 
the Agreement and made a part thereof.   

 
 2. Interpretation.  All references in the Agreement to the “EIM” or the “Energy Imbalance Market” 

will also be read as references to the “EDAM” or the “Extended Day-Ahead Market.”  All 
references in the Agreement to “EIM Entity Scheduling Coordinator(s)” will also be read as 
references to the “EDAM Entity Scheduling Coordinator(s).”  All references in the Agreement to 
Section 29 of the CAISO Tariff will also be read as references to Section 33 of the CAISO Tariff. 
 

3. Effective Date and Termination.  This EDAM Addendum will be effective as of the later of the 
date it is executed by the Parties and shall remain in full force and effect until terminated pursuant 
to the same process as is set forth in Section 3.2 of the Agreement.  If [Short Legal Name] 
terminates its participation as an EDAM Entity Scheduling Coordinator, it may continue to 
participate as an EIM Entity Scheduling Coordinator under the terms of the Agreement. 
 

4. Miscellaneous.  Except as expressly modified by this EDAM Addendum, all other terms and 
conditions of the Agreement shall remain unchanged and in full force and effect.  
 



 
 

[Full Legal Name] 
 
 
By:  
 
Printed Name:       

Title:     

Date:  

California Independent 
System Operator Corporation 
 
 
By:  
 
Printed Name:       

Title:     

Date:  

 
 
 

 



APPENDIX B.29 

EDAM ADDENDUM TO EIM PARTICIPATING RESOURCE AGREEMENT 

 
Effective [Date], [Full Legal Name] (“[Short Legal Name]”) and the California Independent System 

Operator Corporation (“CAISO”) (collectively the “Parties”) make and enter into this EDAM Addendum to 
the Parties’ [Date] EIM Participating Resource Agreement (the “Agreement”). 

 
WHEREAS: 
 
A. Pursuant to the Agreement, [Short Legal Name] has participated or will participate as an 

EIM Participating Resource in the CAISO’s Real-Time Market and is located in an EDAM Entity Balancing 
Authority Area; 

 
B. The CAISO also operates the Day-Ahead Market pursuant to the CAISO Tariff; and 

 
C. [Short Legal Name] extends its participation to the CAISO’s Day-Ahead Market in 

accordance with the EDAM Entity’s open access transmission tariff or the tariff of another transmission 
service provider within the EDAM Entity Balancing Authority Area. 
 

NOW, THEREFORE, for good and sufficient consideration, the receipt of which is hereby 
acknowledged, the Parties agree that the Agreement is hereby supplemented as follows: 
 

1. Agreement to be Bound by CAISO Tariff.  Section 33 of the CAISO Tariff is incorporated herein 
and made a part hereof. 

 
 2. Interpretation.  All references in the Agreement to the “EIM” or the “Energy Imbalance Market” 

will also be read as references to the “EDAM” or the “Extended Day Ahead Market.”  All 
references in the Agreement to an “EIM Entity” will also be read as references to an “EDAM 
Entity.”  All references in the Agreement to “EIM Participating Resource(s)” will also be read as 
references to the “EDAM Resource(s).”  All references in the Agreement to “EIM Resources” will 
also be read as references to “EDAM Resource Facilities.”  All references in the Agreement to an 
“EIM Participating Resource Scheduling Coordinator” will also be read as references to an 
“EDAM Resource Scheduling Coordinator.”  All references in the Agreement to Section 29 of the 
CAISO Tariff will also be read as references to Section 33 of the CAISO Tariff. 
 

 3. EDAM Resource Facilities.  Schedule 1 of the Agreement will be updated to include all EDAM 
Resource Facilities not already included in Schedule 1 as an EIM Resource.  
 

4. Effective Date and Termination.  This EDAM Addendum will be effective as of the later of the 
date it is executed by the Parties and shall remain in full force and effect until terminated pursuant 
to the same process as is set forth in Section 3.2 of the Agreement.  If [Short Legal Name] 
terminates its participation as an EDAM Resource, it may continue to participate as an EIM 
Participating Resource under the terms of the Agreement. 
 

5. Miscellaneous.  Except as expressly modified by this EDAM Addendum, all other terms and 
conditions of the Agreement shall remain unchanged and in full force and effect. 
 



[Full Legal Name] 
 
 
By:  
 
Printed Name:       

Title:     

Date:  

California Independent 
System Operator Corporation 
 
 
By:  
 
Printed Name:       

Title:     

Date:  

 
 
 

 



APPENDIX B.30 

EDAM ADDENDUM TO EIM PARTICIPATING RESOURCE SCHEDULING COORDINATOR 
AGREEMENT 

 
Effective [Date], [Full Legal Name] (“[Short Legal Name]”) and the California Independent System 

Operator Corporation (“CAISO”) (collectively the “Parties”) make and enter into this EDAM Addendum to 
the Parties’ [Date] EIM Participating Resource Scheduling Coordinator Agreement (the “Agreement”). 

 
WHEREAS: 
 
A. Pursuant to the Agreement, [Short Legal Name] is certified as an EIM Participating 

Resource Scheduling Coordinator by the CAISO under the certification procedure referenced in Section 
29 of the CAISO Tariff and represents EIM Participating Resources in an EDAM Entity Balancing 
Authority Area; 

 
B. [Short Legal Name] extends its role as an EIM Participating Resource Scheduling 

Coordinator to the CAISO Day-Ahead Market so that it can represent EDAM Resources under the terms 
and conditions set forth in Section 33 of the CAISO Tariff; and 

 
C. [Short Legal Name] has applied for certification or has been certified as an EDAM 

Resource Scheduling Coordinator by the CAISO under the certification procedure referenced in Section 
33 of the CAISO Tariff. 

 
NOW, THEREFORE, for good and sufficient consideration, the receipt of which is hereby 

acknowledged, the Parties agree that the Agreement is hereby supplemented as follows: 
 

1. Agreement to be Bound by CAISO Tariff.  Section 33 of the CAISO Tariff is incorporated into 
the Agreement and made a part thereof. 

 
 2. Interpretation.  All references in the Agreement to the “EIM” or the “Energy Imbalance Market” 

will also be read as references to the “EDAM” or the “Extended Day-Ahead Market.”  All 
references in the Agreement to the “Real-Time Market” will also be read as references to the 
“Extended Day-Ahead Market.”  All references in the Agreement to “EIM Participating Resources” 
will also be read as references to “EDAM Resources.”  All references in the Agreement to “EIM 
Participating Resource Scheduling Coordinator(s)” will also be read as references to the “EDAM 
Resource Scheduling Coordinator(s).”  All references in the Agreement to Section 29 of the 
CAISO Tariff will also be read as references to Section 33 of the CAISO Tariff. 
 

3. Effective Date and Termination.  This EDAM Addendum will be effective as of the later of the 
date it is executed by the Parties and shall remain in full force and effect until terminated pursuant 
to the same process as is set forth in Section 3.2 of the Agreement.  If [Short Legal Name] 
terminates its participation as an EDAM Resource Scheduling Coordinator, it may continue to 
participate as an EIM Participating Resource Scheduling Coordinator under the terms of the 
Agreement. 
 

4. Miscellaneous.  Except as expressly modified by this EDAM Addendum, all other terms and 
conditions of the Agreement shall remain unchanged and in full force and effect. 
 



 
 

 

[Full Legal Name] 
 
 
By:  
 
Printed Name:       

Title:     

Date:  

California Independent 
System Operator Corporation 
 
 
By:  
 
Printed Name:       

Title:     

Date:  

 
 
 

 
 
 
 
 
 
  



Appendix B.31 EDAM Entity Implementation Agreement 

THIS EXTENDED DAY-AHEAD MARKET ENTITY IMPLEMENTATION AGREEMENT 
(“Agreement”) is established this ____ day of _________, ____, and is accepted by and between:  

(1) [Full legal name] having its registered and principal executive office at [address] (“[Short 
Legal Name]” or “EDAM Entity”), 

and 

(2) California Independent System Operator Corporation, a California nonprofit public benefit 
corporation having a principal executive office located at such place in the State of 
California as the CAISO Governing Board may from time to time designate, ("CAISO"). 

The EDAM Entity and the CAISO each are hereinafter referred to as the "Parties."   

 Whereas:  

A. The CAISO operates the Day-Ahead Market pursuant to the CAISO Tariff, and will 
extend the Day-Ahead Market to an EIM Entity that executes and performs in accordance 
with an EDAM Entity Implementation Agreement. 
 

B. [Short Legal Name] is an EIM Entity, or is in a concurrent implementation process to 
become an EIM Entity, and has requested to participate in the CAISO’s Day-Ahead 
Market as an EDAM Entity.  
 

C. The Parties acknowledge that the rules and procedures governing participation in the 
CAISO’s Day-Ahead Market as an EDAM Entity are set forth in the provisions of the 
CAISO Tariff as filed with the Federal Energy Regulatory Commission ("FERC") and that 
implementation as an EDAM Entity requires corresponding revisions to [Short Legal 
Name’s] Open Access Transmission Tariff/retail distribution tariff and the execution of 
associated service agreements; 
 

D. Implementation of participation by [Short Legal Name] in the CAISO’s Day-Ahead Market 
as an EDAM Entity requires the CAISO to incur costs to set up its business and software 
systems on behalf of [Short Legal Name]. 
 

E. [Short Legal Name] has requested the CAISO to conduct or cause to be performed work 
to implement [Short Legal Name] as an EDAM Entity into the CAISO systems, and [Short 
Legal Name] will reimburse the CAISO for the actual costs incurred.   
 

F. The Parties are entering into this Agreement to set forth the terms upon which the CAISO 
will timely configure its systems to incorporate [Short Legal Name] as an EDAM Entity on 
or before [date] ("EDAM Entity Implementation Date"). 
 

NOW, THEREFORE, in consideration of the mutual covenants contained herein, the Parties 
agree as follows:  

 



 
 

ARTICLE I 
 

DEFINITIONS AND INTERPRETATION 
 

1.1 Master Definitions Supplement. All terms and expressions used in this Agreement shall 
have the same meaning as those contained in the Master Definitions Supplement to the 
CAISO Tariff. 

 
1.2 Rules of Interpretation.  The following rules of interpretation and conventions shall apply to 

this Agreement: 
 

(a) if there is any inconsistency between this Agreement and the CAISO Tariff, the CAISO 
Tariff will prevail to the extent of the inconsistency; 

 
(b) the singular shall include the plural and vice versa; 

 
(c) the masculine shall include the feminine and neutral and vice versa; 
 
(d) “includes” or “including” shall mean “including without limitation”; 

 
(e) references to a Section, Article or Schedule shall mean a Section, Article or a Schedule 

of this Agreement, as the case may be, unless the context otherwise requires; 
 

(f) a reference to a given agreement or instrument shall be a reference to that agreement 
or instrument as modified, amended, supplemented or restated through the date as of 
which such reference is made; 

 
(g) unless the context otherwise requires, references to any law shall be deemed 

references to such law as it may be amended, replaced or restated from time to time;  
 

(h) unless the context otherwise requires, any reference to a “person” includes any 
individual, partnership, firm, company, corporation, joint venture, trust, association, 
organization or other entity, in each case whether or not having separate legal 
personality;  

 
(i) unless the context otherwise requires, any reference to a Party includes a reference to 

its permitted successors and assigns; 
 

(j) any reference to a day, week, month or year is to a calendar day, week, month or year;  
 

(k) unless the context requires otherwise, “or” is used in the conjunctive sense; and   
 
(l) the captions and headings in this Agreement are inserted solely to facilitate reference 

and shall have no bearing upon the interpretation of any of the terms and conditions of 
this Agreement. 

 
 

ARTICLE II 
 

RESPONSIBILITIES OF EDAM ENTITY AND CAISO 
 

2.1 Scope of Responsibilities.  The CAISO shall conduct or cause to be performed changes to 
the CAISO business and software systems, in accordance with the CAISO Tariff, to allow 
[Short Legal Name] to participate in the CAISO’s Day-Ahead Market as an EDAM Entity.  The 



 
 

scope of the implementation will include planning and project management; full network 
modeling of resources; system integration and testing; metering and settlements; and 
operations readiness and training.  The CAISO shall also provide [Short Legal Name] a project 
plan of implementation activities, including a schedule by which information and data will be 
required to be sent to the CAISO; testing to be performed by [Short Legal Name]; and training 
to meet the EDAM Entity Implementation Date. 

 

2.2 Implementation Deposit and Cost Allocation.  Consistent with Section 33.11.5 of the 
CAISO tariff, [Short Legal Name] will provide a deposit and pay the actual costs of the 
implementation, including any actual amounts in excess of the initial deposit.  The CAISO will 
provide invoices and refunds on a timely basis.  Any difference between the deposit(s) made 
toward the implementation of [Short Legal Name] and associated administrative costs, and the 
actual cost of the implementation of [Short Legal Name] shall be paid by or refunded to [Short 
Legal Name], in accordance with Article V of this Agreement.  

 

2.3 Technical Data.  [Short Legal Name] will provide the CAISO technical data to facilitate the 
implementation in the Day-Ahead Market as an EDAM Entity and assumptions used for the 
data, such as system conditions, existing and planned generation, and unit modeling.  The 
CAISO shall not be responsible for any additional costs, including, without limitation, costs of 
new or additional facilities, system upgrades, or schedule changes, that may be incurred by 
[Short Legal Name] as a result of implementation in the Day-Ahead Market as an EDAM 
Entity. 

 

2.4 Compliance with CAISO Tariff Requirements for an EDAM Entity.  Prior to the EDAM 
Entity Implementation Date, [Short Legal Name] will satisfy all requirements of the CAISO 
Tariff applicable to an EDAM Entity, including:  (1) demonstrating that [Short Legal Name] 
satisfies all qualifications for participation as an EDAM Entity; (2) showing that [Short Legal 
Name] is authorized to make transmission available in its Balancing Authority Area consistent 
with the CAISO Tariff and the applicable transmission service tariffs, contracts, rules, 
procedures or other arrangements; (3) entering into an addendum to its EIM Entity Agreement 
with the CAISO governing [Short Legal Name’s] participation in the Extended Day-Ahead 
Market; and (4) securing representation by an EDAM Entity Scheduling Coordinator. 

 

ARTICLE III 

 

TERM AND TERMINATION 

 

3.1 Effective Date.  This Agreement shall be effective as of the later of the date it is executed by 
the Parties or the date it is accepted for filing and made effective by FERC (if applicable) and 
shall remain in full force and effect until terminated pursuant to Section 3.2 of this Agreement. 

 

3.2 Termination 



 
 

 

3.2.1 Termination by CAISO.  The CAISO may terminate this Agreement by giving written notice of 
termination pursuant to Section 33.1 of the CAISO Tariff or in the event that [Short Legal 
Name] commits any material default under this Agreement or Section 33 of the CAISO Tariff 
that, if capable of being remedied, is not remedied within thirty (30) days after the CAISO has 
given [Short Legal Name] written notice of the default, unless the default is excused by reason 
of Uncontrollable Forces in accordance with Article IX of this Agreement.  With respect to any 
notice of termination given pursuant to this Section, the CAISO must file a timely notice of 
termination with FERC or must otherwise comply with the requirements of FERC Order No. 
2001 and related FERC orders.  The filing of the notice of termination by the CAISO with 
FERC will be considered timely if (1) the filing of the notice of termination is made after the 
preconditions for termination have been met, and the CAISO files the notice of termination 
within sixty (60) days after issuance of the notice of default; or (2) the CAISO files the notice of 
termination in accordance with the requirements of FERC Order No. 2001.  This Agreement 
shall terminate upon acceptance by FERC of such a notice of termination or thirty (30) days 
after the date of the CAISO’s notice of default, if terminated in accordance with the 
requirements of FERC Order No. 2001 and related FERC orders.   

 

3.2.2 Termination by EDAM Entity.  In the event that [Short Legal Name] no longer wishes to 
participate in the CAISO’s Extended Day-Ahead Market as an EDAM Entity pursuant to the 
CAISO Tariff, it may terminate this Agreement on giving the CAISO not less than thirty (30) 
days written notice.  With respect to any notice of termination given pursuant to this Section, 
the CAISO must file a timely notice of termination with FERC or must otherwise comply with 
the requirements of FERC Order No. 2001 and related FERC orders.  The filing of the notice 
of termination by the CAISO with FERC will be considered timely if (1) the request to file a 
notice of termination is made after the preconditions for termination have been met, and the 
CAISO files the notice of termination within thirty (30) days of receipt of such request; or (2) 
the CAISO files the notice of termination in accordance with the requirements of FERC Order 
No. 2001.  This Agreement shall terminate upon acceptance by FERC of such a notice of 
termination or upon the next production date of the Full-Network Model release following the 
thirty (30) days after the CAISO’s receipt of [Short Legal Name]'s notice of termination, if 
terminated in accordance with the requirements of FERC Order No. 2001 and related FERC 
orders. 

 

3.3 No Termination Charge.  With the exception of the implementation costs, the CAISO shall 
not levy an exit fee or other charge associated with CAISO systems, procedures, or other 
changes required by the termination of [Short Legal Name]’s participation in the Extended 
Day-Ahead Market as of the effective date of such notice, provided that [Short Legal Name] 
obligations incurred under this Agreement shall survive termination until satisfied. 

 

ARTICLE IV 

 

CAISO TARIFF  

 

4.1 Agreement Subject to CAISO Tariff.  This Agreement shall be subject to Section 33 of the 



 
 

CAISO Tariff and all other provisions of the CAISO Tariff applicable to an EDAM Entity.   

 

ARTICLE V 

 

COSTS AND ACCOUNTING 

 

5.1 Costs.  The CAISO shall maintain records and accounts of all costs incurred in performing the 
implementation of the EDAM Entity in sufficient detail to allow verification of all costs incurred, 
including associated overheads.   

 

5.2 Settlement of Deposit(s).  The deposit provided in accordance with Section 2.2 of this 
Agreement shall be applied to the prudent costs of the CAISO in implementing [Short Legal 
Name] as an EDAM Entity in the Day-Ahead Market.  If the actual costs of the implementation 
of [Short Legal Name] are greater than the initial deposit provided by [Short Legal Name], the 
CAISO will invoice [Short Legal Name] for an additional deposit amount to cover expenses.  
Payment of invoices shall be due no later than thirty (30) days after the date of receipt.  Any 
invoice payment past due will accrue interest, per annum, calculated in accordance with 5 
C.F.R. 1315.10. 

 At the end of the implementation, the CAISO will provide a report that details deposit(s) 
received, actual costs incurred, and applicable interest earnings (on deposit balance) for each 
implementation project.  Interest will be calculated at the end of the implementation project, 
from the time the deposit(s) was received until the implementation is completed.  The 
calculation will be based on the average earning of the bank account, in which the deposit is 
held, on the remaining amount of the deposit.  Any unused deposit remaining after the 
implementation is completed plus interest on the remaining deposit will be returned to [Short 
Legal Name] within ninety (90) calendar days after the implementation is completed; the 
CAISO and [Short Legal Name] approve the completion; and all required documents for the 
refund are received by the CAISO.  All refunds will be processed following the CAISO’s 
generally accepted accounting practices.  Any deadline for CAISO action will be tolled to the 
extent [Short Legal Name] has not provided the CAISO with the appropriate documents to 
facilitate an eligible refund.   

 In the event this agreement is terminated by either party or both parties after [Short Legal 
Name]’s implementation has begun, then the CAISO will make every attempt to halt work and 
related costs on the implementation as soon as practical and begin the refund process for any 
payments provided by [Short Legal Name] in excess of costs incurred by the CAISO, if 
applicable.   

  



 
 

5.3 Audit.  [Short Legal Name] shall have the right, upon reasonable notice, within a reasonable 
time at the CAISO’s offices and at its own expense, to audit the CAISO’s records as 
necessary and as appropriate in order to verify costs incurred by the CAISO.  Any audit 
requested by [Short Legal Name] shall be completed, and written notice of any audit dispute 
provided to the CAISO representative, within one hundred eighty (180) calendar days 
following receipt by [Short Legal Name] of the CAISO’s notification of the final costs of the 
implementation of [Short Legal Name].  

 
ARTICLE VI 

 

DISPUTE RESOLUTION 

 

6.1 Dispute Resolution.  The Parties shall make reasonable efforts to settle all disputes arising 
out of or in connection with this Agreement.  In the event any dispute is not settled, the Parties 
shall adhere to the CAISO ADR Procedures set forth in Section 13 of the CAISO Tariff, which 
is incorporated by reference, except that any reference in Section 13 of the CAISO Tariff to 
Market Participants shall be read as a reference to [Short Legal Name] and references to the 
CAISO Tariff shall be read as references to this Agreement. 

 

ARTICLE VII 

 

REPRESENTATIONS AND WARRANTIES 

 

7.1 Representation and Warranties.  Each Party represents and warrants that the execution, 
delivery and performance of this Agreement has been duly authorized by all necessary 
corporate and/or governmental actions, to the extent authorized by law. 

 

7.2 Necessary Approvals.  [Short Legal Name] represents that all necessary rights, leases, 
approvals, permits, licenses, easements, access to operate in compliance with this Agreement 
have been or will be obtained by [Short Legal Name] prior to the effective date of this 
Agreement, including any arrangement with any third party Balancing Authorities.  

 

ARTICLE VIII 

 

LIABILITY  

 

8.1 Liability.  The provisions of Section 14 of the CAISO Tariff will apply to liability arising under 
this Agreement, except that all references in Section 14 of the CAISO Tariff to Market 
Participants shall be read as references to [Short Legal Name] and references to the CAISO 
Tariff shall be read as references to this Agreement. 



 
 

 

ARTICLE IX 

 

UNCONTROLLABLE FORCES 

 

9.1 Uncontrollable Forces Tariff Provisions.  Section 14.1 of the CAISO Tariff shall be 
incorporated by reference into this Agreement except that all references in Section 14.1 of the 
CAISO Tariff to Market Participants shall be read as a reference to [Short Legal Name] and 
references to the CAISO Tariff shall be read as references to this Agreement. 

 

ARTICLE X 

 

MISCELLANEOUS 

 

10.1 Assignments.  Either Party may assign or transfer any or all of its rights or obligations under 
this Agreement with the other Party’s prior written consent in accordance with Section 22.2 of 
the CAISO Tariff and no Party may assign or transfer any or all of its rights or obligations 
under this Agreement without such consent.  Such consent shall not be unreasonably 
withheld.  Any such transfer or assignment shall be conditioned upon the successor in interest 
accepting the rights or obligations under this Agreement as if said successor in interest were 
an original Party to this Agreement. 

 

10.2 Notices.  Any notice, demand or request which may be given to or made upon either Party 
regarding this Agreement shall be made in accordance with Section 22.4 of the CAISO Tariff, 
provided that all references in Section 22.4 of the CAISO Tariff to Market Participants shall be 
read as a reference to [Short Legal Name] and references to the CAISO Tariff shall be read as 
references to this Agreement, and unless otherwise stated or agreed shall be made to the 
representative of the other Party indicated in Schedule 1.  A Party must update the information 
in Schedule 1 of this Agreement as information changes.  Such changes shall not constitute 
an amendment to this Agreement. 

 

10.3 Waivers.  Any waiver at any time by either Party of its rights with respect to any default under 
this Agreement, or with respect to any other matter arising in connection with this Agreement, 
shall not constitute or be deemed a waiver with respect to any subsequent default or other 
matter arising in connection with this Agreement.  Any delay, short of the statutory period of 
limitations, in asserting or enforcing any right under this Agreement shall not constitute or be 
deemed a waiver of such right. 

 

10.4 Governing Law and Forum.  This Agreement shall be deemed to be a contract made under, 
and for all purposes shall be governed by and construed in accordance with, the laws of the 
State of California, except its conflict of law provisions.  The Parties irrevocably consent that 



 
 

any legal action or proceeding arising under or relating to this Agreement to which the CAISO 
ADR Procedures do not apply shall be brought in any of the following forums, as appropriate:  
any court of the State of California, any federal court of the United States of America located in 
the State of California, or, where subject to its jurisdiction, before the Federal Energy 
Regulatory Commission. 

 

10.5 Consistency with Federal Laws and Regulations.  This Agreement shall incorporate by 
reference Section 22.9 of the CAISO Tariff as if the references to the CAISO Tariff were 
referring to this Agreement. 

 

10.6 Merger.  This Agreement constitutes the complete and final agreement of the Parties with 
respect to the subject matter hereof and supersedes all prior agreements, whether written or 
oral, with respect to such subject matter. 

 

10.7 Severability.  If any term, covenant, or condition of this Agreement or the application or effect 
of any such term, covenant, or condition is held invalid as to any person, entity, or 
circumstance, or is determined to be unjust, unreasonable, unlawful, imprudent, or otherwise 
not in the public interest by any court or government agency of competent jurisdiction, then 
such term, covenant, or condition shall remain in force and effect to the maximum extent 
permitted by law, and all other terms, covenants, and conditions of this Agreement and their 
application shall not be affected thereby, but shall remain in force and effect and the Parties 
shall be relieved of their obligations only to the extent necessary to eliminate such regulatory 
or other determination unless a court or governmental agency of competent jurisdiction holds 
that such provisions are not separable from all other provisions of this Agreement. 

 

10.8 Amendments.  This Agreement and the Schedules attached hereto may be amended from 
time to time by the mutual agreement of the Parties in writing.  Amendments that require 
FERC approval shall not take effect until FERC has accepted such amendments for filing and 
made them effective.  Nothing contained herein shall be construed as affecting in any way the 
right of the CAISO to unilaterally make application to FERC for a change in the rates, terms 
and conditions of this Agreement under Section 205 of the Federal Power Act (“FPA”) and 
pursuant to FERC’s rules and regulations promulgated thereunder, and [Short Legal Name] 
shall have the right to make a unilateral filing with FERC to modify this Agreement pursuant to 
Section 206 or any other applicable provision of the FPA and FERC’s rules and regulations 
thereunder; provided that each Party shall have the right to protest any such filing by the other 
Party and to participate fully in any proceeding before FERC in which such modifications may 
be considered.  Nothing in this Agreement shall limit the rights of the Parties or of FERC under 
Sections 205 or 206 of the FPA and FERC’s rules and regulations thereunder, except to the 
extent that the Parties otherwise mutually agree as provided herein. 

 

10.9 Electronic Signatures.  The Parties agree that this Agreement may be executed by either 
handwritten signature or digitally signed using Adobe Sign, Adobe E-Sign, or DocuSign.  A 
digital signature is the same as a handwritten signature and shall be considered valid and 
acceptable. 

 



 
 

10.10 Counterparts.  This Agreement may be executed in one or more counterparts at different 
times, each of which shall be regarded as an original and all of which, taken together, shall 
constitute one and the same Agreement. 



 
 

IN WITNESS WHEREOF, the Parties hereto have caused this Agreement to be duly executed on 
behalf of each by and through their authorized representatives as of the date hereinabove written. 

 

California Independent System Operator Corporation 

 

By:  ____________________________________________ 

Name: ____________________________________________ 

Title:  ____________________________________________ 

Date: ____________________________________________ 

 

[NAME OF PROSPECTIVE EDAM ENTITY] 

 

By:  ____________________________________________ 

Name: ____________________________________________ 

Title:  ____________________________________________ 

Date: ____________________________________________ 

 



 

 

SCHEDULE 1 

NOTICES 

[Section 10.2] 

 

[Short Legal Name] 

Name of Primary 

Representative:         

Title:         

Company:         

Address:         

City/State/Zip Code:         

Email Address:         

Phone:         

Fax No:         

 

 

Name of Alternative 

Representative:         

Title:         

Company:         

Address:         

City/State/Zip Code:         

Email Address:         

Phone:         

Fax No:         

 

  



 

 

 

CAISO 

Name of Primary 

Representative:   Regulatory Contracts 

Title:    N/A 

Address:   250 Outcropping Way 

City/State/Zip Code:  Folsom, CA  95630 

Email address:   RegulatoryContracts@caiso.com 

Phone:    (916) 351-4400 

Fax:    (916) 608-5063 

 

 

Name of Alternative 

Representative:   Christopher J. Sibley 

Title:    Manager, Regulatory Contracts 

Address:   250 Outcropping Way 

City/State/Zip Code:  Folsom, CA  95630 

Email address:   csibley@caiso.com 

Phone:    (916) 608-7030 

Fax:    (916) 608-5063 

 
 

 



Appendix B.32 EDAM Load Serving Entity Agreement (EDAMLSEA) 

 

THIS EXTENDED DAY-AHEAD MARKET LOAD SERVING ENTITY AGREEMENT (“AGREEMENT”) is 
established this ____ day of __________, ____ and is accepted by and between:  

[Full legal name] (“EDAM Load Serving Entity”), [legal description] having its registered and principal 
executive office at [address], 

and 

California Independent System Operator Corporation (“CAISO”), a California nonprofit public benefit 
corporation having a principal executive office located at such place in the State of California as the 
CAISO Governing Board may from time to time designate. 

The EDAM Load Serving Entity and the CAISO are hereinafter referred to as the “Parties.” 

Whereas: 

A. The CAISO operates the Day-Ahead Market and Real-Time Market pursuant to the 
CAISO Tariff. 

B. The EDAM Load Serving Entity is responsible for Load within an EDAM Entity Balancing 
Authority Area not represented by an EDAM Entity and authorized by the EDAM Entity to 
represent its Load in the Day-Ahead Market and Real-Time Market; and 

C. The Parties wish to enter into this Agreement to establish the terms and conditions for 
participation in the CAISO’s Day-Ahead Market and Real-Time Market by the EDAM 
Load Serving Entity in accordance with Section 33 and Section 29 of the CAISO Tariff. 

NOW THEREFORE, in consideration of the mutual covenants set forth herein, the Parties agree as 
follows: 

ARTICLE I 

DEFINITIONS AND INTERPRETATION 

1.1 Master Definitions Supplement. All terms and expressions used in this Agreement shall have 
the same meaning as those contained in the Master Definitions Supplement to the CAISO Tariff. 

1.2 Rules of Interpretation.  The following rules of interpretation and conventions shall apply to this 
Agreement: 

(a) if there is any inconsistency between this Agreement and the CAISO Tariff, the CAISO 
Tariff will prevail to the extent of the inconsistency; 

(b) the singular shall include the plural and vice versa; 

(c) the masculine shall include the feminine and neutral and vice versa; 

(d) “includes” or “including” shall mean “including without limitation”; 

(e) references to a Section, Article or Schedule shall mean a Section, Article or a Schedule of 
this Agreement, as the case may be, unless the context otherwise requires; 



 
 

(f) a reference to a given agreement or instrument shall be a reference to that agreement or 
instrument as modified, amended, supplemented or restated through the date as of which 
such reference is made; 

(g) unless the context otherwise requires, references to any law shall be deemed references 
to such law as it may be amended, replaced or restated from time to time;  

(h) unless the context otherwise requires, any reference to a “person” includes any 
individual, partnership, firm, company, corporation, joint venture, trust, association, 
organization or other entity, in each case whether or not having separate legal 
personality;  

(i) unless the context otherwise requires, any reference to a Party includes a reference to its 
permitted successors and assigns; 

(j) unless the context otherwise requires, “or” is used in the conjunctive sense; 

(k) any reference to a day, week, month or year is to a calendar day, week, month or year; 
and   

(l) the captions and headings in this Agreement are inserted solely to facilitate reference and 
shall have no bearing upon the interpretation of any of the terms and conditions of this 
Agreement. 

[1.3    EDAM Load Serving Entity’s Non-Jurisdictional Status.  The CAISO acknowledges that the 
EDAM Load Serving Entity is a exempt/non-jurisdictional entity as described in section 201(f) of 
the Federal Power Act, 16 U.S.C. 824(f), and understands that this Agreement does not extend 
the authority that FERC has over the EDAM Load Serving Entity apart from any authority it has to 
interpret or enforce this Agreement.]  

 

ARTICLE II 

RESPONSIBILITIES OF EDAM LOAD SERVING ENTITY 

2.1 EDAM Load Serving Entity Scheduling Coordinator.  The EDAM Load Serving Entity shall be 
represented by an EDAM Load Serving Entity Scheduling Coordinator, which may be the EDAM 
Load Serving Entity or another entity certified by the CAISO to perform the functions of an EDAM 
Load Serving Entity Scheduling Coordinator.   

2.2 EDAM Load Serving Entity Information.  The EDAM Load Serving Entity shall provide 
information regarding its Load to the CAISO for Extended Day-Ahead Market purposes, in 
accordance with the CAISO Tariff and applicable Business Practice Manuals.  The EDAM Load 
Serving Entity is responsible for the accuracy and completeness of this information.   

ARTICLE III 

TERM AND TERMINATION 

3.1 Effective Date.  This Agreement shall be effective as of the later of the date it is executed by the 
Parties or the date it is accepted for filing and made effective by FERC, if such FERC filing is 
required, and shall remain in full force and effect until terminated pursuant to Section 3.2 of this 
Agreement. 



 
 

3.2 Termination 

3.2.1 Termination by CAISO.  Subject to Section 10.2, the CAISO may terminate this Agreement by 
giving written notice of termination in the event that (i) the EDAM Load Serving Entity commits 
any material default under this Agreement and/or the CAISO Tariff which, if capable of being 
remedied, is not remedied within thirty (30) days after the CAISO has given written notice of the 
default, unless excused by reason of Uncontrollable Forces in accordance with Article IX of this 
Agreement, or (ii) the EDAM Entity for the Balancing Authority Area in which the EDAM Load 
Serving Entity is located terminates participation in the CAISO’s Extended Day-Ahead Market.  
With respect to any notice of termination given pursuant to this Section, the CAISO must file a 
timely notice of termination with FERC, if this Agreement was filed with FERC, or must otherwise 
comply with the requirements of FERC Order No. 2001 and related FERC orders.  The filing of 
the notice of termination by the CAISO with FERC will be considered timely if: (1) the filing of the 
notice of termination is made after the preconditions for termination have been met, and the 
CAISO files the notice of termination within sixty (60) days after issuance of the notice of default; 
or (2) the CAISO files the notice of termination in accordance with the requirements of FERC 
Order No. 2001.  This Agreement shall terminate upon acceptance by FERC of such a notice of 
termination, if filed with FERC, or thirty (30) days after the date of the CAISO’s notice of default, if 
terminated in accordance with the requirements of FERC Order No. 2001 and related FERC 
orders.   

3.2.2 Termination by EDAM Load Serving Entity.  In the event that the EDAM Load Serving Entity 
no longer wishes to participate in the CAISO’s Extended Day-Ahead Market, it may terminate this 
Agreement, on giving the CAISO not less than ninety (90) days written notice.  With respect to 
any notice of termination given pursuant to this Section, the CAISO must file a timely notice of 
termination with FERC, if this Agreement has been filed with FERC, or must otherwise comply 
with the requirements of FERC Order No. 2001 and related FERC orders.  The filing of the notice 
of termination by the CAISO with FERC will be considered timely if: (1) the request to file a notice 
of termination is made after the preconditions for termination have been met, and the CAISO files 
the notice of termination within thirty (30) days of receipt of such request; or (2) the CAISO files 
the notice of termination in accordance with the requirements of FERC Order No. 2001.  This 
Agreement shall terminate upon acceptance by FERC of such a notice of termination, if such 
notice is required to be filed with FERC, or upon ninety (90) days after the CAISO’s receipt of the 
EDAM Load Serving Entity’s notice of termination, if terminated in accordance with the 
requirements of FERC Order No. 2001 and related FERC orders.   

ARTICLE IV 

CAISO TARIFF  

4.1 Agreement Subject to CAISO Tariff.  This Agreement shall be subject to Section 33 and 
Section 29 of the CAISO Tariff, which shall be deemed to be incorporated herein.  The EDAM 
Load Serving Entity shall abide by, and shall perform all of the obligations under the CAISO Tariff 
placed on EDAM Load Serving Entities in respect of all matters set forth therein. 

ARTICLE V 



 
 

COSTS 

5.1 Operating and Maintenance Costs.  The EDAM Load Serving Entity shall be responsible for all 
its costs incurred in connection with meeting its obligations under this Agreement. 

ARTICLE VI 

DISPUTE RESOLUTION 

6.1 Dispute Resolution.  The Parties shall make reasonable efforts to settle all disputes arising out 
of or in connection with this Agreement.  In the event any dispute is not settled, the Parties shall 
adhere to the CAISO ADR Procedures set forth in Section 13 of the CAISO Tariff, which is 
incorporated by reference, except that any reference in Section 13 of the CAISO Tariff to Market 
Participants shall be read as a reference to the EDAM Load Serving Entity and references to the 
CAISO Tariff shall be read as references to this Agreement. 

ARTICLE VII 

REPRESENTATIONS AND WARRANTIES 

7.1 Representation and Warranties.  Each Party represents and warrants that the execution, 
delivery and performance of this Agreement has been duly authorized by all necessary corporate 
and/or governmental actions, to the extent authorized by law. 

7.2 Necessary Approvals.  The EDAM Load Serving Entity represents that all necessary rights, 
leases, approvals, permits, licenses, easements, access to operate in compliance with this 
Agreement have been or will be obtained by the EDAM Load Serving Entity prior to the effective 
date of this Agreement, including any arrangement with the EDAM Entity for the Balancing 
Authority Area in which the EDAM Load Serving Entity is located and any third party Balancing 
Authorities.  

ARTICLE VIII 

LIABILITY  

8.1 Liability.  The provisions of Section 14 of the CAISO Tariff will apply to liability arising under this 
Agreement, except that all references in Section 14 of the CAISO Tariff to Market Participants 
shall be read as references to the EDAM Load Serving Entity and references to the CAISO Tariff 
shall be read as references to this Agreement. 

ARTICLE IX 

UNCONTROLLABLE FORCES 

9.1 Uncontrollable Forces Tariff Provisions.  Section 14.1 of the CAISO Tariff shall be 
incorporated by reference into this Agreement except that all references in Section 14.1 of the 
CAISO Tariff to Market Participants shall be read as a reference to the EDAM Load Serving Entity 
and references to the CAISO Tariff shall be read as references to this Agreement. 

ARTICLE X 

MISCELLANEOUS 

10.1 Assignments.  Either Party may assign or transfer any or all of its rights or obligations under 
this Agreement with the other Party’s prior written consent in accordance with Section 22.2 of the 



 
 

CAISO Tariff and no Party may assign or transfer any or all of its rights or obligations under this 
Agreement without such consent.  Such consent shall not be unreasonably withheld.  Any such 
transfer or assignment shall be conditioned upon the successor in interest accepting the rights 
and/or obligations under this Agreement as if said successor in interest were an original Party to 
this Agreement. 

10.2 Notices.  Any notice, demand or request which may be given to or made upon either Party 
regarding this Agreement shall be made in accordance with Section 22.4 of the CAISO Tariff, 
provided that all references in Section 22.4 of the CAISO Tariff to Market Participants shall be 
read as a reference to the EDAM Load Serving Entity and references to the CAISO Tariff shall be 
read as references to this Agreement, and unless otherwise stated or agreed shall be made to the 
representative of the other Party indicated in Schedule 1 of this Agreement.  A Party must update 
the information in Schedule 1 of this Agreement as information changes.  Such changes shall not 
constitute an amendment to this Agreement. 

10.3 Waivers.  Any waiver at any time by either Party of its rights with respect to any default under 
this Agreement, or with respect to any other matter arising in connection with this Agreement, 
shall not constitute or be deemed a waiver with respect to any subsequent default or other matter 
arising in connection with this Agreement.  Any delay, short of the statutory period of limitations, 
in asserting or enforcing any right under this Agreement shall not constitute or be deemed a 
waiver of such right. 

10.4 Governing Law and Forum.  This Agreement shall be deemed to be a contract made under, 
and for all purposes shall be governed by and construed in accordance with, the laws of the State 
of California, except its conflict of law provisions.  The Parties irrevocably consent that any legal 
action or proceeding arising under or relating to this Agreement to which the CAISO ADR 
Procedures do not apply shall be brought in any of the following forums, as appropriate:  any 
court of the State of California, any federal court of the United States of America located in the 
State of California, or, where subject to its jurisdiction, before the Federal Energy Regulatory 
Commission. 

10.5 Consistency with Federal Laws and Regulations.  This Agreement shall incorporate by 
reference Section 22.9 of the CAISO Tariff as if the references to the CAISO Tariff were referring 
to this Agreement. 

10.6 Merger.  This Agreement constitutes the complete and final agreement of the Parties with 
respect to the subject matter hereof and supersedes all prior agreements, whether written or oral, 
with respect to such subject matter. 

10.7 Severability.  If any term, covenant, or condition of this Agreement or the application or effect of 
any such term, covenant, or condition is held invalid as to any person, entity, or circumstance, or 
is determined to be unjust, unreasonable, unlawful, imprudent, or otherwise not in the public 
interest by any court or government agency of competent jurisdiction, then such term, covenant, 
or condition shall remain in force and effect to the maximum extent permitted by law, and all other 
terms, covenants, and conditions of this Agreement and their application shall not be affected 
thereby, but shall remain in force and effect and the Parties shall be relieved of their obligations 
only to the extent necessary to eliminate such regulatory or other determination unless a court or 
governmental agency of competent jurisdiction holds that such provisions are not separable from 
all other provisions of this Agreement. 

10.8 Amendments.  This Agreement and the Schedules attached hereto may be amended from time 
to time by the mutual agreement of the Parties in writing.  Amendments that require FERC 
approval shall not take effect until FERC has accepted such amendments for filing and made 
them effective.  Nothing contained herein shall be construed as affecting in any way the right of 
the CAISO to unilaterally make application to FERC for a change in the rates, terms and 
conditions of this Agreement under Section 205 of the FPA and pursuant to FERC’s rules and 



 
 

regulations promulgated thereunder, and the EDAM Load Serving Entity shall have the right to 
make a unilateral filing with FERC to modify this Agreement pursuant to Section 206 or any other 
applicable provision of the FPA and FERC’s rules and regulations thereunder; provided that each 
Party shall have the right to protest any such filing by the other Party and to participate fully in any 
proceeding before FERC in which such modifications may be considered.  Nothing in this 
Agreement shall limit the rights of the Parties or of FERC under Sections 205 or 206 of the FPA 
and FERC’s rules and regulations thereunder, except to the extent that the Parties otherwise 
mutually agree as provided herein. 

[10.9  Federal Provisions.  The CAISO hereby affirmatively agrees to incorporate into this Agreement 
the federal law provisions as provided by the EDAM Load Serving Entity and previously agreed to 
by the CAISO.] 

10.10 Electronic Signatures.  The Parties agree that this Agreement may be executed by either 
handwritten signature or digitally signed using Adobe Sign, Adobe E-Sign, or DocuSign.  A digital 
signature is the same as a handwritten signature and shall be considered valid and acceptable. 

10.11 Counterparts.  This Agreement may be executed in one or more counterparts at different times, 
each of which shall be regarded as an original and all of which, taken together, shall constitute 
one and the same Agreement. 



 
 

IN WITNESS WHEREOF, the Parties hereto have caused this Agreement to be duly executed on behalf 
of each by and through their authorized representatives as of the date hereinabove written. 

 

California Independent System Operator Corporation 

 

By: ____________________________________________ 

Name: ____________________________________________ 

Title: ____________________________________________ 

Date: ____________________________________________ 

 

[NAME OF EDAM LOAD SERVING ENTITY] 

 

By: ____________________________________________ 

Name: ____________________________________________ 

Title: ____________________________________________ 

Date: ____________________________________________ 

 

  



 
 

SCHEDULE 1 

 

NOTICES 

[Section 10.2] 

EDAM Load Serving Entity 

 

Name of Primary 

Representative:          

Title:           

Company:          

Address:          

City/State/Zip Code:         

Email Address:          

Phone:           

Fax No:           

 

Name of Alternative 

Representative:          

Title:           

Company:          

Address:          

City/State/Zip Code:         

Email Address:          

Phone:           

Fax No:           



 
 

CAISO 

 

Name of Primary 

Representative:          

Title:           

Address:          

City/State/Zip Code:         

Email Address:          

Phone:           

Fax No:           

 

Name of Alternative 

Representative:          

Title:           

Address:          

City/State/Zip Code:         

Email Address:          

Phone:           

Fax No:           

 

 



 
 

Appendix B.33 EDAM Transmission Service Provider Agreement (EDAMTSPA) 

 

THIS EXTENDED DAY-AHEAD MARKET TRANSMISSION SERVICE PROVIDER AGREEMENT 
(“AGREEMENT”) is established this ____ day of __________, ____ and is accepted by and between:  

[Full legal name] (“EDAM Transmission Service Provider”), [legal description] having its registered and 
principal executive office at [address], 

and 

California Independent System Operator Corporation (“CAISO”), a California nonprofit public benefit 
corporation having a principal executive office located at such place in the State of California as the 
CAISO Governing Board may from time to time designate. 

The EDAM Transmission Service Provider and the CAISO are hereinafter referred to as the “Parties.” 

Whereas: 

A. The CAISO operates the Day-Ahead Market for Energy pursuant to the CAISO Tariff; 

B. The EDAM Transmission Service Provider is a transmission service provider that owns 
transmission or has transmission service rights on an EDAM Intertie or within an EDAM 
Entity Balancing Authority Area, provides transmission service, and that makes 
transmission service available for use in the Day-Ahead Market through an EDAM Entity.  
(The term “EDAM Transmission Provider” does not include network integration 
transmission service customers or other transmission customers of an EDAM 
Transmission Service Provider, EDAM Legacy Contract Rights or EDAM Transmission 
Ownership Rights); and 

C. The Parties wish to enter into this Agreement to establish the terms and conditions for 
participation in the CAISO’s Day-Ahead Market by the EDAM Transmission Service 
Provider in accordance with Section 33 of the CAISO Tariff. 

NOW THEREFORE, in consideration of the mutual covenants set forth herein, the Parties agree as 
follows: 

ARTICLE I 

DEFINITIONS AND INTERPRETATION 

1.1 Master Definitions Supplement.  All terms and expressions used in this Agreement shall have 
the same meaning as those contained in the Master Definitions Supplement to the CAISO Tariff. 

1.2 Rules of Interpretation.  The following rules of interpretation and conventions shall apply to this 
Agreement: 

(a) if there is any inconsistency between this Agreement and the CAISO Tariff, the CAISO 
Tariff will prevail to the extent of the inconsistency; 

(b) the singular shall include the plural and vice versa; 



 
 

(c) the masculine shall include the feminine and neutral and vice versa; 

(d) “includes” or “including” shall mean “including without limitation”; 

(e) references to a Section, Article or Schedule shall mean a Section, Article or a Schedule of 
this Agreement, as the case may be, unless the context otherwise requires; 

(f) a reference to a given agreement or instrument shall be a reference to that agreement or 
instrument as modified, amended, supplemented or restated through the date as of which 
such reference is made; 

(g) unless the context otherwise requires, references to any law shall be deemed references 
to such law as it may be amended, replaced or restated from time to time;  

(h) unless the context otherwise requires, any reference to a “person” includes any 
individual, partnership, firm, company, corporation, joint venture, trust, association, 
organization or other entity, in each case whether or not having separate legal 
personality;  

(i) unless the context otherwise requires, any reference to a Party includes a reference to its 
permitted successors and assigns; 

(j) unless the context otherwise requires, “or” is used in the conjunctive sense; 

(k) any reference to a day, week, month or year is to a calendar day, week, month or year; 
and   

(l) the captions and headings in this Agreement are inserted solely to facilitate reference and 
shall have no bearing upon the interpretation of any of the terms and conditions of this 
Agreement. 

ARTICLE II 

RESPONSIBILITIES OF EDAM TRANSMISSION SERVICE PROVIDER 

2.1 Agreement Subject to CAISO Tariff.  This Agreement shall be subject to Section 33 of the 
CAISO Tariff, which shall be deemed to be incorporated herein.  The EDAM Transmission Service 
Provider shall abide by, and shall perform all of the obligations under the CAISO Tariff placed on 
EDAM Transmission Service Providers in respect of all matters set forth therein. 

ARTICLE III 

TERM AND TERMINATION 

3.1 Effective Date.  This Agreement shall be effective as of the later of the date it is executed by the 
Parties or the date it is accepted for filing and made effective by FERC, if such FERC filing is 
required, and shall remain in full force and effect until terminated pursuant to Section 3.2 of this 
Agreement. 

3.2 Termination 



 
 

3.2.1 Termination by CAISO.  Subject to Section 9.2, the CAISO may terminate this Agreement by 
giving written notice of termination in the event that (i) the EDAM Transmission Service Provider 
commits any material default under this Agreement and/or the CAISO Tariff which, if capable of 
being remedied, is not remedied within thirty (30) days after the CAISO has given, to the EDAM 
Transmission Service Provider, written notice of the default, unless excused by reason of 
Uncontrollable Forces in accordance with Article VII of this Agreement, or (ii) the EDAM Entity for 
the Balancing Authority Area in which the EDAM Transmission Service Provider is located 
terminates participation in the CAISO’s Extended Day-Ahead Market.  With respect to any notice 
of termination given pursuant to this Section, the CAISO must file a timely notice of termination 
with FERC, if this Agreement was filed with FERC, or must otherwise comply with the 
requirements of FERC Order No. 2001 and related FERC orders.  The filing of the notice of 
termination by the CAISO with FERC will be considered timely if: (1) the filing of the notice of 
termination is made after the preconditions for termination have been met, and the CAISO files 
the notice of termination within sixty (60) days after issuance of the notice of default; or (2) the 
CAISO files the notice of termination in accordance with the requirements of FERC Order No. 
2001.  This Agreement shall terminate upon acceptance by FERC of such a notice of termination, 
if filed with FERC, or thirty (30) days after the date of the CAISO’s notice of default, if terminated 
in accordance with the requirements of FERC Order No. 2001 and related FERC orders.   

3.2.2 Termination by EDAM Transmission Service Provider.  In the event that the EDAM 
Transmission Service Provider no longer wishes to make transmission service available for use in 
the Day-Ahead Market through an EDAM Entity, it may terminate this Agreement on giving the 
CAISO not less than one-hundred and eighty (180) days written notice and so long as such 
termination is concurrent with the termination of participation in the Day-Ahead Market by the 
EDAM Entity for the Balancing Authority Area within which the EDAM Transmission Service 
Provider operates or holds transmission rights.  With respect to any notice of termination given 
pursuant to this Section, the CAISO must file a timely notice of termination with FERC, if this 
Agreement has been filed with FERC, or must otherwise comply with the requirements of FERC 
Order No. 2001 and related FERC orders.  The filing of the notice of termination by the CAISO 
with FERC will be considered timely if: (1) the request to file a notice of termination is made after 
the preconditions for termination have been met, and the CAISO files the notice of termination 
within thirty (30) days of receipt of such request; or (2) the CAISO files the notice of termination in 
accordance with the requirements of FERC Order No. 2001.  This Agreement shall terminate 
upon acceptance by FERC of such a notice of termination, if such notice is required to be filed 
with FERC, or upon ninety (90) days after the CAISO’s receipt of the EDAM Transmission Service 
Provider’s notice of termination, if terminated in accordance with the requirements of FERC Order 
No. 2001 and related FERC orders.   

ARTICLE IV 

COSTS 

4.1 Operating and Maintenance Costs.  The EDAM Transmission Service Provider shall be 
responsible for all its costs incurred in connection with meeting its obligations under this 
Agreement. 

ARTICLE V 

DISPUTE RESOLUTION 

5.1 Dispute Resolution.  The Parties shall make reasonable efforts to settle all disputes arising out 
of or in connection with this Agreement.  In the event any dispute is not settled, the Parties shall 



 
 

adhere to the CAISO ADR Procedures set forth in Section 13 of the CAISO Tariff, which is 
incorporated by reference, except that any reference in Section 13 of the CAISO Tariff to Market 
Participants shall be read as a reference to the EDAM Transmission Service Provider, and 
references to the CAISO Tariff shall be read as references to this Agreement. 

ARTICLE VI 

REPRESENTATIONS AND WARRANTIES 

6.1 Representation and Warranties.  Each Party represents and warrants that the execution, 
delivery and performance of this Agreement by it have been duly authorized by all necessary 
corporate and/or governmental actions, to the extent authorized by law. 

6.2 Necessary Approvals.  The EDAM Transmission Service Provider represents that all necessary 
rights, leases, approvals, permits, licenses, easements, access to operate in compliance with this 
Agreement have been or will be obtained by the EDAM Transmission Service Provider prior to the 
effective date of this Agreement, including any arrangement with the EDAM Entity within which 
the EDAM Transmission Service provider operates or holds transmission rights or third party 
Balancing Authorities.  

ARTICLE VII 

LIABILITY  

7.1 Liability.  The provisions of Section 14 of the CAISO Tariff will apply to liability arising under this 
Agreement, except that all references in Section 14 of the CAISO Tariff to Market Participants 
shall be read as references to the EDAM Transmission Service Provider, and references to the 
CAISO Tariff shall be read as references to this Agreement. 

ARTICLE VIII 

UNCONTROLLABLE FORCES 

8.1 Uncontrollable Forces Tariff Provisions.  Section 14.1 of the CAISO Tariff shall be incorporated 
by reference into this Agreement except that all references in Section 14.1 of the CAISO Tariff to 
Market Participants shall be read as a reference to the EDAM Transmission Service Provider, and 
references to the CAISO Tariff shall be read as references to this Agreement. 

ARTICLE IX 

MISCELLANEOUS 

9.1 Assignments.  Either Party may assign or transfer any or all of its rights or obligations under this 
Agreement with the other Party’s prior written consent in accordance with Section 22.2 of the 
CAISO Tariff and no Party may assign or transfer any or all of its rights or obligations under this 
Agreement without such consent.  Such consent shall not be unreasonably withheld.  Any such 
transfer or assignment shall be conditioned upon the successor in interest accepting the rights 
and/or obligations under this Agreement as if said successor in interest were an original Party to 
this Agreement. 

9.2 Notices.  Any notice, demand or request which may be given to or made upon either Party 
regarding this Agreement shall be made in accordance with Section 22.4 of the CAISO Tariff, 



 
 

provided that all references in Section 22.4 of the CAISO Tariff to Market Participants shall be 
read as a reference to the EDAM Transmission Service Provider, and references to the CAISO 
Tariff shall be read as references to this Agreement, and unless otherwise stated or agreed shall 
be made to the representative of the other Party indicated in Schedule 1.  A Party must update 
the information in Schedule 1 of this Agreement as information changes.  Such changes shall not 
constitute an amendment to this Agreement. 

9.3 Waivers.  Any waiver at any time by either Party of its rights with respect to any default under this 
Agreement, or with respect to any other matter arising in connection with this Agreement, shall 
not constitute or be deemed a waiver with respect to any subsequent default or other matter 
arising in connection with this Agreement.  Any delay, short of the statutory period of limitations, in 
asserting or enforcing any right under this Agreement shall not constitute or be deemed a waiver 
of such right. 

9.4 Governing Law and Forum.  This Agreement shall be deemed to be a contract made under, and 
for all purposes shall be governed by and construed in accordance with, the laws of the State of 
California, except its conflict of law provisions.  The Parties irrevocably consent that any legal 
action or proceeding arising under or relating to this Agreement to which the CAISO ADR 
Procedures do not apply shall be brought in any of the following forums, as appropriate:  any 
court of the State of California, any federal court of the United States of America located in the 
State of California, or, where subject to its jurisdiction, before the Federal Energy Regulatory 
Commission. 

9.5 Consistency with Federal Laws and Regulations.  This Agreement shall incorporate by 
reference Section 22.9 of the CAISO Tariff as if the references to the CAISO Tariff were referring 
to this Agreement. 

9.6 Merger.  This Agreement constitutes the complete and final agreement of the Parties with respect 
to the subject matter hereof and supersedes all prior agreements, whether written or oral, with 
respect to such subject matter. 

9.7 Severability.  If any term, covenant, or condition of this Agreement or the application or effect of 
any such term, covenant, or condition is held invalid as to any person, entity, or circumstance, or 
is determined to be unjust, unreasonable, unlawful, imprudent, or otherwise not in the public 
interest by any court or government agency of competent jurisdiction, then such term, covenant, 
or condition shall remain in force and effect to the maximum extent permitted by law, and all other 
terms, covenants, and conditions of this Agreement and their application shall not be affected 
thereby, but shall remain in force and effect and the Parties shall be relieved of their obligations 
only to the extent necessary to eliminate such regulatory or other determination unless a court or 
governmental agency of competent jurisdiction holds that such provisions are not separable from 
all other provisions of this Agreement. 

9.8 Amendments.  This Agreement and the Schedules attached hereto may be amended from time 
to time by the mutual agreement of the Parties in writing.  Amendments that require FERC 
approval shall not take effect until FERC has accepted such amendments for filing and made 
them effective.  Nothing contained herein shall be construed as affecting in any way the right of 
the CAISO to unilaterally make application to FERC for a change in the rates, terms and 
conditions of this Agreement under Section 205 of the FPA and pursuant to FERC’s rules and 
regulations promulgated thereunder, and the EDAM Transmission Service Provider shall have the 
right to make a unilateral filing with FERC to modify this Agreement pursuant to Section 206 or 
any other applicable provision of the FPA and FERC’s rules and regulations thereunder; provided 
that each Party shall have the right to protest any such filing by the other Party and to participate 



 
 

fully in any proceeding before FERC in which such modifications may be considered.  Nothing in 
this Agreement shall limit the rights of the Parties or of FERC under Sections 205 or 206 of the 
FPA and FERC’s rules and regulations thereunder, except to the extent that the Parties otherwise 
mutually agree as provided herein. 

9.9 Electronic Signatures.  The Parties agree that this Agreement may be executed by either 
handwritten signature or digitally signed using Adobe Sign, Adobe E-Sign, or DocuSign.  A digital 
signature is the same as a handwritten signature and shall be considered valid and acceptable. 

9.10 Counterparts.  This Agreement may be executed in one or more counterparts at different times, 
each of which shall be regarded as an original and all of which, taken together, shall constitute 
one and the same Agreement. 

 

 

  



 
 

 

IN WITNESS WHEREOF, the Parties hereto have caused this Agreement to be duly executed on behalf 
of each by and through their authorized representatives as of the date hereinabove written. 

 

California Independent System Operator Corporation 

 

By: ____________________________________________ 

Name: ____________________________________________ 

Title: ____________________________________________ 

Date: ____________________________________________ 

 

[NAME OF EDAM TRANSMISSION SERVICE PROVIDER] 

 

By: ____________________________________________ 

Name: ____________________________________________ 

Title: ____________________________________________ 

Date: ____________________________________________ 

 

  



 
 

SCHEDULE 1 

 

NOTICES 

[Section 9.2] 

EDAM Transmission Service Provider 

 

Name of Primary 

Representative:          

Title:           

Company:          

Address:          

City/State/Zip Code:         

Email Address:          

Phone:           

Fax No:           

 

Name of Alternative 

Representative:          

Title:           

Company:          

Address:          

City/State/Zip Code:         

Email Address:          

Phone:           

Fax No:           



 
 

CAISO 

 

Name of Primary 

Representative:          

Title:           

Address:          

City/State/Zip Code:         

Email Address:          

Phone:           

Fax No:           

 

Name of Alternative 

Representative:          

Title:           

Address:          

City/State/Zip Code:         

Email Address:          

Phone:           

Fax No:           

 

 



 

 

 

 

 

Attachment B-2 – Marked Tariff Language – Effective May 1, 2025 

Day-Ahead Market Enhancements and Extended Day-Ahead Market 

California Independent System Operator Corporation 

August 22, 2023  



Section 4 

4. Roles and Responsibilities  

 

* * * * *  

 

4.5 Responsibilities of a Scheduling Coordinator  

4.5.1 Scheduling Coordinator Certification  

Only Scheduling Coordinators that the CAISO has certified as having met the requirements of this 

Section 4.5.1 may participate in the CAISO’s Energy and Ancillary Services marketsDay-Ahead Market or 

Real-Time Market or  and submit Supply Plans or RA Plans.  Scheduling Coordinators offering Ancillary 

Services shall additionally meet the requirements of Section 8. 

Each Scheduling Coordinator shall: 

(a) demonstrate to the CAISO's reasonable satisfaction that it is capable of performing the 

functions of a Scheduling Coordinator under this CAISO Tariff including (without 

limitation) the functions specified in Sections 4.5.3 and 4.5.4 as applicable; 

(b) identify each of the Eligible Customers (including itself if it trades for its own account) 

which it is authorized to represent as Scheduling Coordinator and confirm that the 

metering requirements under Section 10 are met in relation to each Eligible Customer 

that it represents under this CAISO Tariff; 

(c) identify each of the Convergence Bidding Entities that it is authorized to represent as 

Scheduling Coordinator; 

(d) confirm that each of the End-Use Customers it represents is eligible for service as a 

Direct Access End User; 

(e) confirm that none of the Wholesale Customers it represents is ineligible for wholesale 

transmission service pursuant to the provisions of FPA Section 212(h); 

(f) demonstrate to the CAISO’s reasonable satisfaction that it meets the financial criteria set 

out in Section 12; 

(g) enter into a Scheduling Coordinator Agreement with the CAISO; and 



(h) provide NERC tagging data, as applicable. 

 

* * * * *  

 

4.5.3 Responsibilities of a Scheduling Coordinator  

Each Scheduling Coordinator shall be responsible for: 

4.5.3.1 Obligation to Pay 

Paying the CAISO’s charges in accordance with this CAISO Tariff; 

4.5.3.2 Submit Bids and Interchange Schedules  

4.5.3.2.1 Submitting Bids, including Self-Schedules, for Energy in CAISO Markets that relate to the 

Market Participants for which it serves as Scheduling Coordinator; 

4.5.3.2.2 Submitting Interchange Schedules prepared in accordance with all NERC, WECC and CAISO 

requirements, including providing E-Tags for all applicable transactions pursuant to WECC practices.  The 

CAISO shall not accept E-Tags for ten-minute recallable reserve transactions (i.e., transactions with a 

WECC energy product code of “C-RE”).  The CAISO is not, and shall not be listed as, the “Purchasing 

Selling Entity” for purposes of E-Tags. Title to Energy shall pass directly from the entity that holds title 

when the Energy enters the CAISO Controlled Grid to the entity that removes the Energy from the CAISO 

Controlled Grid, in each case in accordance with the terms of this CAISO Tariff. 

4.5.3.3 Modifications in Demand Supply 

Coordinating and allocating modifications in Demand and exports and Generation and imports at the 

direction of the CAISO in accordance with this CAISO Tariff; 

4.5.3.4 Inter-SC Trades 

Submitting any applicable Inter-SC Trades that the Market Participants intend to have settled through the 

CAISO Markets, pursuant to this CAISO Tariff; 

4.5.3.5 Tracking and Settling Trades 

Tracking and settling all intermediate trades, including bilateral transactions and Inter-SC Trades, among 

the entities for which it serves as Scheduling Coordinator; 

4.5.3.6 Ancillary Services 



Providing Ancillary Services in accordance with Section 8; 

4.5.3.7 [Not Used] 

 

4.5.3.8 Business Practice Manuals  

Complying with all CAISO Business Practice Manuals and ensuring compliance by each of the Market 

Participants which it represents with all applicable provisions of the Business Practice Manuals; 

4.5.3.9 Interruptible Imports  

Identifying any Interruptible Imports included in its Bids or Inter-SC Trades;  

4.5.3.10 Participating Intermittent Resources  

Submitting Bids, including Self-Schedules, for Participating Intermittent Resources consistent with the 

CAISO Tariff; 

4.5.3.11 Day-Ahead Market Published Schedules and Awards 

Starting-up units and timely achieving specified operating levels in response to Dispatch Instructions, in 

accordance with CAISO published Schedules and awards; 

4.5.3.12 Financial Responsibility  

Assuming financial responsibility for all Schedules, AS Awards and Dispatch Instructions issued in the 

CAISO Markets, and all Virtual Awards in accordance with the provisions of this CAISO Tariff;  

4.5.3.13 Compliance with Environmental Constraints, Operating Permits and Applicable 

Law 

Submitting Bids so that any service provided in accordance with such Bids does not violate environmental 

constraints, operating permits or applicable law.  All submitted Bids must reflect resource limitations and 

other constraints as such are required to be reported to the CAISO Control Center;  

4.5.3.14 Tax Compliance  

Providing, as described in the Business Practice Manuals, resale certificates or other proof acceptable to 

CAISO that its purchases of energy are exempt from any sales and use taxes that otherwise might apply; 

and 

4.5.3.15 SQMD Plan  

Complying with the SQMD Pan for eligible entities it serves pursuant to Section 10.3.7. 



4.5.3.16  RA Plans and Supply Plans 

Providing RA Plans for LSEs or CPEs for which it serves as Scheduling Coordinator and providing Supply 

Plans for Resource Adequacy Resources for which it serves as Scheduling Coordinator.   If a CPE is also 

a Load Serving Entity and the CPE and Load Serving Entity are represented by the same Scheduling 

Coordinator, that Scheduling Coordinator must use distinct Scheduling Coordinator ID Codes for its 

activities related to the CPE and Load Serving Entity functions. 

4.5.4 Operations of a Scheduling Coordinator  

4.5.4.1 Maintain Twenty-four (24) Hour Scheduling Centers 

Each Scheduling Coordinator other than a Scheduling Coordinator that represents only Convergence 

Bidding Entities shall operate and maintain a twenty-four (24) hour, seven (7) days per week, scheduling 

center.  Each Scheduling Coordinator shall designate a senior member of staff as its scheduling center 

manager who shall be responsible for operational communications with the CAISO and who shall have 

sufficient authority to commit and bind the Scheduling Coordinator. 

4.5.4.2 [Not Used] 

4.5.4.3 Dynamic Scheduling  

4.5.4.3.1 Dynamic Scheduling of Imports  

Scheduling Coordinators may submit Bids for imports of Energy, Imbalance Reserves, Reliability 

Capacity, and Ancillary Services Energy and Ancillary Services for which associated Energy is delivered 

from Dynamic System Resources located outside of the CAISO Balancing Authority Area, provided that: 

(a) such dynamic scheduling is technically feasible and consistent with NERC and WECC reliability 

standards and any requirements of the NRC, (b) all operating, technical, and business requirements for 

dynamic scheduling functionality, as set forth in the Dynamic Scheduling Protocol in Appendix M or 

posted in standards on the CAISO Website, are satisfied, (c) the Scheduling Coordinator for the Dynamic 

System Resource executes a Dynamic Scheduling Agreement for Scheduling Coordinators as provided in 

Appendix B.5 with the CAISO for the operation of dynamic scheduling functionality, and (d) all affected 

Balancing Authorities each execute with the CAISO a Dynamic Scheduling Host Balancing Authority 

Operating Agreement as provided in Appendix B.9, or a special operating agreement particular to the 

operation of dynamic functionality. 



4.5.4.3.2 Dynamic Scheduling of Exports of Energy  

Scheduling Coordinators may submit Bids for Dynamic Schedules of exports of Energy from Generating 

Units located in the CAISO Balancing Authority Area, provided that: (a) such dynamic scheduling is 

technically feasible and consistent with NERC and WECC reliability standards and any requirements of 

the NRC, (b) all operating, technical, and business requirements for dynamic scheduling functionality, as 

set forth in the Dynamic Scheduling Protocol in Appendix M or posted in standards on the CAISO 

Website, are satisfied, (c) the Scheduling Coordinator for the Generating Unit executes a Dynamic 

Scheduling Agreement for Scheduling Coordinators as provided in Appendix B.5 with the CAISO for the 

operation of dynamic scheduling functionality, and (d) all affected Balancing Authorities each execute with 

the CAISO an operating agreement particular to the operation of dynamic functionality.  Scheduling 

Coordinators may not submit Bids for Dynamic Schedules of exports of Ancillary Services from resources 

located in the CAISO Balancing Authority Area, nor may Scheduling Coordinators submit Bids for 

Dynamic Schedules of exports from Loads located in the CAISO Balancing Authority Area. 

4.5.4.4 Termination of Scheduling Coordinator Agreement and Suspension of Certification  

(a) A Scheduling Coordinator's Scheduling Coordinator Agreement may be terminated by the 

CAISO on written notice to the Scheduling Coordinator: 

(i) if the Scheduling Coordinator no longer meets the requirements for eligibility set 

out in Section 4.5 and fails to remedy the default within a period of five (5) 

Business Days after the CAISO has given written notice of the default; 

(ii) if the Scheduling Coordinator fails to pay any sum under this CAISO Tariff and 

fails to remedy the default within a period of five (5) Business Days after the 

CAISO has given written notice of the default; 

(iii) if the Scheduling Coordinator commits any other default under this CAISO Tariff 

or any of the CAISO Business Practice Manuals which, if capable of being 

remedied, is not remedied within thirty (30) days after the CAISO has given it 

written notice of the default; or 

(iv) if the Scheduling Coordinator does not participate in the CAISO’s markets for 

Energy, Imbalance Reserves, Reliability Capacity, or Ancillary Services Energy 



or Ancillary Services for a period of twelve (12) consecutive months and fails to 

comply with the provisions of Section 4.5.4.4.2 within 120 days after the CAISO 

has given it written notice of the CAISO’s intent to terminate its Scheduling 

Coordinator Agreement. 

(b) A Scheduling Coordinator’s Scheduling Coordinator Agreement may be terminated by the 

Scheduling Coordinator on sixty (60) days written notice to the CAISO, provided that 

such notice shall not be effective to terminate the Scheduling Coordinator Agreement 

until the Scheduling Coordinator has complied with all applicable requirements of Section 

4.5.2. 

(c) The CAISO shall, following termination of a Scheduling Coordinator Agreement and 

within thirty (30) days of being satisfied that no sums remain owing by the Scheduling 

Coordinator under the CAISO Tariff, return or release to the Scheduling Coordinator, as 

appropriate, any money or credit support provided by such Scheduling Coordinator to the 

CAISO under Section 12. 

4.5.4.4.1 Pending the effective date of termination of service pursuant to Section 4.5.4.5.1, the CAISO will 

suspend the certification of a Scheduling Coordinator which has received a notice of termination under 

Section 4.5.4.4(a) and the Scheduling Coordinator will not be eligible to participate in the CAISO’s 

markets for Energy, Imbalance Reserves, Reliability Capacity, and Ancillary ServicesEnergy and Ancillary 

Services markets. 

4.5.4.4.2 A Scheduling Coordinator that has received a notice of the CAISO’s intent to terminate its 

Scheduling Coordinator Agreement for failure to participate in the CAISO’s markets for Energy and 

Ancillary Services Energy, Imbalance Reserves, Reliability Capacity, and Ancillary Services for a period 

of twelve (12) consecutive months pursuant to Section 4.5.4.4(a)(iv) will avoid having its Scheduling 

Coordinator Agreement terminated and will have its certification reinstated if it completes the testing and 

training required for Scheduling Coordinator certification as set forth in the applicable Business Practice 

Manual within 120 days after the CAISO’s issuance of the notice of intent to terminate. 

4.5.4.5 Notification of Termination  

The CAISO shall, promptly after providing written notice of default to a Scheduling Coordinator as 



specified in Section 4.5.4.4(a), notify the Scheduling Coordinators that could be required to represent End 

User Eligible Customers of the Scheduling Coordinator under Section 4.5.4.6.2 if the default is not cured.  

The CAISO shall, as soon as reasonably practicable following the occurrence of any of the events 

specified in Section 4.5.4.4, notify the Scheduling Coordinator and the Scheduling Coordinators that could 

be required to represent End User Eligible Customers of the defaulting Scheduling Coordinator, and the 

UDCs, and shall as soon as reasonably practicable after the issuance of such notice of termination post 

such notice on the CAISO Website.  Termination of the Scheduling Coordinator Agreement will 

automatically remove the Scheduling Coordinator’s certification under Section 4.5 and Section 8.4. 

4.5.4.5.1 Filing of Notice of Termination  

Any notice of termination given pursuant to Section 4.5.4.4 shall also be filed by the CAISO with FERC, if 

required by FERC rules, if the non-compliance is not remedied within the period specified in Section 

4.5.4.4, and it shall be effective in accordance with FERC rules. 

4.5.4.6 Continuation of Service on Termination  

4.5.4.6.1 Option for Eligible Customers to choose a new Scheduling Coordinator   

When the CAISO suspends the certification of a Scheduling Coordinator pending termination, Eligible 

Customers of the defaulting Scheduling Coordinator shall be entitled to select another Scheduling 

Coordinator to represent them.  The CAISO will post notice of any suspension on the CAISO Website.  

Until the CAISO is notified by another Scheduling Coordinator that it represents an Eligible Customer of 

the defaulting Scheduling Coordinator, the Eligible Customer of the defaulting Scheduling Coordinator will 

receive interim service in accordance with Section 4.5.4.6.2. 

4.5.4.6.2 Interim Service  

The CAISO shall maintain a list of Scheduling Coordinators willing to represent Eligible Customers of a 

defaulting Scheduling Coordinator, which list may be differentiated by UDC service area.  Scheduling 

Coordinators who indicate to the CAISO their desire to be on such list shall be placed thereon by the 

CAISO in random order. 

(a) When the CAISO suspends the certification of a Scheduling Coordinator in accordance 

with Section 4.5.4.4.1, Eligible Customers of the defaulting Scheduling Coordinators shall 

be assigned to all Scheduling Coordinators on the list established pursuant to this 



Section 4.5.4.6.2 in a non-discriminatory manner to be established by the CAISO, and 

each Eligible Customer shall thereafter be represented by the Scheduling Coordinator to 

which it is assigned unless and until it selects another Scheduling Coordinator in 

accordance with Section 4.5.4.6.1, subject to this Section 4.5.4.6.2 subsection (b). 

(b) Unless the CAISO is notified by another Scheduling Coordinator that it represents an 

Eligible Customer of a defaulting Scheduling Coordinator within seven (7) days of the 

notice of termination being posted on the CAISO Website, the Scheduling Coordinator to 

which that Eligible Customer has been assigned in accordance with subsection (a) may 

establish a reasonable minimum period for service, not to exceed thirty (30) days. 

(c) In the event no Scheduling Coordinator indicates its willingness to represent Eligible 

Customers of a defaulting Scheduling Coordinator, the UDC that has the obligation to 

serve End-Use Customers of the Eligible Customer, if any, shall arrange to serve those 

End-Use Customers of such Eligible Customers that are located within the service area 

of the UDC.  Such service will be provided in a manner consistent with that which the 

UDC provides, pursuant to the rules and tariffs of the Local Regulatory Authority, for its 

bundled End-Use Customers. 

(d) This Section shall not in any way require a UDC to provide or arrange for Scheduling 

Coordinator service for wholesale Eligible Customers. 

 

* * * * *  

 

4.6.3 Requirements for Certain Participating Generators 

4.6.3.1 Participating Generators Directly Connected to a Distribution System 

With regard to any Generating Unit directly connected to a Distribution System, a Participating Generator 

shall comply with applicable UDC tariffs, requirements of the Local Regulatory Authority, interconnection 

requirements and generation agreements.  With regard to a Participating Generator’s Generating Units 

directly connected to a Distribution System, the CAISO and the UDC or MSS, as applicable, will 

coordinate to develop procedures to avoid conflicting CAISO and UDC or MSS, as applicable, operational 



directives. 

4.6.3.2 Exemption for Generating Units Less Than One (1) MW 

A Generator with a Generating Unit directly connected to a Distribution System will be exempt from 

compliance with this Section 4.6 and Section 10.1.3 in relation to that Generating Unit provided that (i) the 

rated capacity of the Generating Unit is less than one (1) MW, and (ii) the Generator does not use the 

Generating Unit to participate in the CAISO Markets.  This exemption in no way affects the calculation of 

or any obligation to pay the appropriate charges or to comply with all the other applicable Sections of this 

CAISO Tariff.  A Generating Unit with a rated capacity of less than 500 kW, unless the Generating Unit is 

(a) participating in an aggregation agreement approved by the CAISO or (b) a storage resource with a 

rated capacity of 100 kW or more, is not eligible to participate in the CAISO Markets and the Generator is 

not a Participating Generator for that Generating Unit. 

With regard to any Generating Unit directly connected to a UDC system, a Participating Generator shall 

comply with applicable UDC tariffs, interconnection requirements and generation agreements.  With 

regard to a Participating Generator’s Generating Units directly connected to a UDC system, the CAISO 

and the UDC will coordinate to develop procedures to avoid conflicting CAISO and UDC operational 

directives.  With regard to Regulatory Must-Take Generation, the CAISO will honor applicable terms and 

conditions of existing agreements, including Existing QF Contracts, as specified in Section 4.6.3.2.  

Qualifying Facilities that are not Regulatory Must-Take Generation subject to an Existing QF Contract 

shall comply with the requirements applicable to Participating Generators, as specified in Section 4.6.3.3. 

4.6.3.3 Qualifying Facilities and Combined Heat and Power Resources 

The owner or operator of (1) a Qualifying Facility, (2) a resource that is subject to an Amended QF 

Contract, or (3) a Combined Heat and Power Resource may satisfy the requirements of Section 4.6, to 

the extent applicable, by entering into Net Scheduled Participating Generator Agreement (Net Scheduled 

PGA) with the CAISO, in which case it shall comply with the provisions of the Net Scheduled PGA and 

Section 4.6.3.4.  In order to be eligible to enter into the Net Scheduled PGA, a Participating Generator 

must demonstrate to the CAISO (a) that its Generating Unit (1) has established QF status pursuant to 

PURPA, (2) is a party to an Amended QF Contract; or (3) is a CHP Resource and (b) that the Self-

provided Load of the Participating Generator that is served by the resource either (1) has and continues 



through the term of the Net Scheduled PGA to have, standby service from a UDC or MSS Operator under 

terms approved by the Local Regulatory Authority or FERC, as applicable, or (2) is curtailed concurrently 

with any Outage of the Generation serving that Self-provided Load in an amount sufficient to cover that 

Outage. 

4.6.3.4 Participating Generator with a Net Scheduled PGA 

A Participating Generator that is eligible for and has entered into a Net Scheduled Participating Generator 

Agreement shall be subject to the provisions of this Section 4.6.3.4, as reflected in the terms of the Net 

Scheduled PGA. 

4.6.3.4.1 Revenue Metering for a Net Scheduled Generating Unit 

In accordance with the terms of the Net Scheduled PGA and Section 10.1.3.3, a Participating Generator 

that has entered into a Net Scheduled PGA may net the revenue metering value for the Generation 

produced by each Net Scheduled Generating Unit listed in the Net Scheduled PGA and the revenue 

metering value for the Demand of the Self-provided Load that is (i) served by the Net Scheduled 

Generating Unit and (ii) electrically located on the same side of the Point of Demarcation. 

4.6.3.4.2 Telemetry for a Net Scheduled Generating Unit 

A Participating Generator that has entered into a Net Scheduled PGA may satisfy the provisions of 

Section 7.6.1(d) for the installation of telemetry by installing telemetry at the Point of Demarcation for the 

purpose of recording the net impact of the Net Scheduled Generating Unit upon the CAISO Controlled 

Grid; provided that the installed telemetry satisfies the technical, functional, and performance 

requirements for telemetry set forth in the CAISO Tariff and the applicable Business Practice Manual. 

4.6.3.4.3 Market and Settlement Processes for a Net Scheduled Generating Unit 

For bidding, scheduling, billing, and Settlement purposes regarding the Net Scheduled Generating Unit 

Self-provided Load of a Participating Generator that has entered into a Net Scheduled PGA, 

measurements of Generation or Demand of the Net Scheduled Generating Unit shall be made at the 

Point of Demarcation.  In all other respects, the Generation and Load of the Net Scheduled Generating 

Unit shall be subject to the applicable provisions of the CAISO Tariff regarding bidding, scheduling, billing, 

and Settlements. 

4.6.3.4.4 Operating Requirements for a Net Scheduled Generating Unit 



A Participating Generator that has entered into a Net Scheduled PGA shall abide by CAISO Tariff 

provisions regarding the CAISO's ability to dispatch or curtail Generation from the Net Scheduled 

Generating Units listed in its Net Scheduled PGA.  The CAISO shall only dispatch or curtail a Net 

Scheduled Generating Unit of the Participating Generator: (a) to the extent the Participating Generator 

bids Energy, Imbalance Reserves, Reliability Capacity, or Ancillary Services Energy or Ancillary Services 

from the Net Scheduled Generating Unit into the CAISO Markets or the Energy is otherwise available to 

the CAISO under Section 40, subject to the restrictions on Dispatch Instructions or Operating Instructions 

set forth below; or (b) if the CAISO must dispatch or curtail the Net Scheduled Generating Unit in order to 

respond to an existing or imminent System Emergency or condition that would compromise CAISO 

Balancing Authority Area integrity or reliability as provided in Sections 7 and 7.6.1. 

The CAISO will not knowingly issue a Dispatch Instruction or Operating Instruction to a Participating 

Generator that has entered into a Net Scheduled PGA that: (1) requires a Participating Generator to 

reduce its Generation below the delineated minimum operating limit, other than in a System Emergency; 

(2) conflicts with operating limitations provided to the CAISO by the Participating Generator; or (3) results 

in damage to the Participating Generator’s equipment, provided that any such equipment limitation has 

been provided to the CAISO and incorporated in the Participating Generator’s operating limitations.  If the 

Participating Generator: (1) receives a Schedule which requires operation below the minimum operating 

limit, and (2) deviates from that Schedule to continue to operate at the minimum operating limit, it will not 

be subject to any penalties or sanctions as a result of operating at the minimum operating limit.  The 

Participating Generator’s consequences for deviating from Schedules in Real-Time will be governed by 

the CAISO Tariff. 

The CAISO shall have the authority to coordinate and approve Generation Outage schedules for the 

Generating Unit(s) listed in a Net Scheduled PGA, in accordance with the provisions of Section 9. 

4.6.3.5 [Not Used]  

 

* * * * *  

 

4.7 Relationship Between CAISO and Participating Loads 



The CAISO shall only accept Bids for Supply of Energy, Imbalance Reserves, Reliability Capacity, or 

Ancillary Services Energy or Ancillary Services or Submissions to Self-Provide Ancillary Services from 

Loads if such Loads are those of a Participating Load that has entered into a Participating Load 

Agreement with the CAISO and which meet standards adopted by the CAISO and published on the 

CAISO Website.  The CAISO shall not accept submitted Bids for Supply of Energy, Imbalance Reserves, 

Reliability Capacity, or Ancillary Services Energy or Ancillary Services from a Participating Load other 

than through a Scheduling Coordinator.  The CAISO shall not accept Bids from Scheduling Coordinators 

for Participating Loads using the Non-Generator Resource model unless the resource owner or operator 

undertakes in writing, by entering into a Participating Load Agreement, to comply with all applicable 

provisions of this CAISO Tariff as they may be amended from time to time. 

 

* * * * *  

 

4.9.4 MSS Operator Responsibilities  

The MSS Operator’s MSS Agreement with the CAISO shall obligate the MSS Operator to comply with all 

provisions of the CAISO Tariff, as amended from time to time, applicable to the UDCs, including, without 

limitation, the applicable provisions of Section 4.4 and Section 7.7.  In addition, recognizing the CAISO’s 

responsibility to promote the efficient use and reliable operation of the CAISO Controlled Grid and the 

CAISO Balancing Authority Area consistent with the Applicable Reliability Criteria, each MSS Operator 

shall: 

4.9.4.1 operate and maintain its facilities, in accordance with applicable safety and reliability standards, 

regulatory requirements, applicable operating guidelines, applicable rates, tariffs, statutes and regulations 

governing their provision of service to their End-Use Customers and Good Utility Practice so as to avoid 

any material adverse impact on the CAISO Controlled Grid, it being understood that, if the MSS Operator 

does not so operate and maintain its facilities and the CAISO concludes, after notice is provided to the 

MSS Operator, that such failure impairs or threatens to impair the reliability of the CAISO Controlled Grid, 

the CAISO may suspend MSS status, in accordance with this Section 4.9, until the MSS Operator 

demonstrates the ability and willingness to so operate and maintain its facilities; 



4.9.4.2 provide the CAISO each year with a schedule of upcoming maintenance of facilities forming part 

of the MSS that will affect, or is reasonably likely to affect, the CAISO Controlled Grid in accordance with 

Section 9.3.6; 

4.9.4.3 coordinate with the CAISO, Participating TOs, and Generators to ensure that the CAISO 

Controlled Grid Critical Protective Systems, including relay systems, are installed and maintained in order 

to function on a coordinated and complementary basis with the protective systems of the MSS, 

Participating TOs, and Generators, and notify the CAISO as soon as is reasonably possible of any 

condition that it becomes aware of that may compromise the CAISO Controlled Grid Critical Protective 

Systems; 

4.9.4.4 be responsible for any Reliability Must-Run Generation and Voltage Support required for reliability 

of the MSS, including the responsibility for any costs of such Reliability Must-Run Generation, and 

Voltage Support and may satisfy this requirement through Generating Units owned by the MSS Operator 

or under contract to the MSS Operator; and 

4.9.4.5 [Not Used]  

4.9.4.6 be responsible for Congestion Management and transmission line Outages within or at the 

boundary of the MSS, and all associated costs of actions the MSS Operator has to take to resolve such 

Congestion internal to the MSS and not be responsible for Congestion Management elsewhere, except to 

the extent that a Scheduling Coordinator is delivering Energy, Imbalance Reserves, Reliability Capacity, 

or Ancillary Services Energy, Ancillary Services, or RUC Capacity to or from the MSS.  An MSS Operator 

must notify and communicate with the CAISO regarding transmission line Outages to the extent such 

Outages impact the CAISO Controlled Grid. 

4.9.5 Scheduling by or on Behalf of a MSS Operator 

All Bids, including but not limited to Self-Schedules, submitted on behalf of an MSS Operator for the 

delivery of Energy, Imbalance Reserves, Reliability Capacity, and Ancillary Services to Loads connected 

to the MSS and for the delivery of Energy and Ancillary Services from Generating Units forming part of 

the MSS or System Units shall be submitted by a Scheduling Coordinator that complies with all applicable 

provisions of the CAISO Tariff, which Scheduling Coordinator may be the MSS Operator, provided that 

the MSS Operator complies with all applicable requirements for Scheduling Coordinators.  A Scheduling 



Coordinator shall separately identify Bids that it submits on behalf of an MSS Operator. 

4.9.5.1 Without limiting the foregoing, the Scheduling Coordinator for the MSS must submit gross 

generation information for the System Unit, Generating Unit, and information regarding imports, exports 

and Gross Loads to the CAISO in the format and in accordance with the timelines applicable to other 

Scheduling Coordinators. 

4.9.5.2 The Scheduling Coordinator for the MSS will designate, in discrete quantities and with prices for 

Energy, Imbalance Reserves, Reliability Capacity,  and Ancillary Servicesboth Ancillary Services and 

Energy: (1) Bids in the Day-Ahead Market and Real-Time Market (including Bids for internal Generation 

and internal Demand within the MSS), (2) Submissions to Self-Provide Ancillary Services or Bids for 

Regulation, Spinning Reserve, and Non-Spinning Reserve, capacity and associated Bid for Energy, or (3) 

any feasible combination thereof. 

4.9.5.3 MSS Demand Forecast 

The Scheduling Coordinator for the MSS shall provide CAISO with Demand forecasts of the MSS.  To the 

extent that the Scheduling Coordinator does not provide requisite Demand Forecast for the MSS it 

represents, the CAISO shall produce a Demand Forecast for each MSS Load Take-Out Point. 

 

* * * * *  

 

4.9.13 MSS Elections and Participation in CAISO Markets 

MSS Operators must make an election or choice on four three (43) issues that govern the manner in 

which the MSS participates in the CAISO Markets.  The MSS Operator must choose either: (i) net 

Settlements or gross Settlements, (ii) to Load follow or not Load follow with its generating resources, (iii) 

to have its Load participate in the RUC procurement process or not have its Load participate in the RUC 

procurement process; and (iiiv) whether or not to charge the CAISO for their Emissions Costs as provided 

in Section 11.7.4.  The MSS Operator shall make annual elections regarding these four three (34) sets of 

options pursuant to the timeline specified for such elections in the Business Practice Manuals. 

The default for the first twelve (12) months after this Section 4.9.13 and Section 36 become effective shall 

be: (1) non Load following; (2) gross Settlement; and (3) to opt-in to the RUC procurement process.  In 



subsequent years, theThe MSS Operator’s prior year election will be the default if the MSS Operator does 

not make a timely election, unless the MSS Operator has been found to have violated Load following or 

RUC opt out requirements and is no longer eligible for making such elections.  If the MSS Operator fails 

to elect net Settlement as specified in Section 11.2.3.2, the default mechanism for all MSS Settlements 

shall be gross Settlement as specified in Section 11.2.3.1. 

The Load following and , net or gross Settlement, and RUC procurement  elections of an MSS Operator 

change certain aspects of, but do not preclude, the participation of the MSS in the CAISO Markets.  An 

MSS Operator may: (i) bid to supply Energy to, or purchase Energy from, the CAISO Markets, (ii) bid to 

provide available capacity in RUC, and (iii) bid or make a Submission to Self-Provide an Ancillary Service 

from a System Unit or from individual Generating Units, Participating Loads or Proxy Demand Resources 

within the MSS.  An MSS Operator also may purchase Ancillary Services from CAISO or third parties to 

meet its Ancillary Service Obligations under the CAISO Tariff. 

4.9.13.1 Gross or Net Settlement  

An MSS Operator has the option to settle with the CAISO on either a gross basis or a net basis for its 

Load and generating resources.  This election shall be made annually for a period consistent with annual 

CRR Allocation.  If the MSS Operator elects net Settlement, then CRRs would be allocated on MSS net 

Load and the MSS may choose the MSS LAP as its CRR Sink in the first tiers of CRR Allocation.  If the 

MSS Operator elects gross Settlement, then CRRs would be allocated on a gross Load basis and the 

MSS may not choose the MSS LAPs as its CRR Sink in the first tiers of CRR Allocation. 

4.9.13.2 Load-Following or Non Load-Following Election 

The MSS Operator has the option to elect to operate a System Unit or Generating Units in the MSS to 

follow its Load, provided that: (a) the Scheduling Coordinator for the MSS Operator shall remain 

responsible for purchases of Energy in accordance with the CAISO Tariff if the MSS Operator does not 

operate its System Unit or Generating Units and bid or schedule imports into the MSS, to match the 

metered Demand in the MSS and exports from the MSS; and (b) if the deviation between Generation and 

imports into the MSS and metered Demand and exports from the MSS exceeds the MSS Deviation Band, 

then the Scheduling Coordinator for the MSS Operator shall pay the additional amounts specified in 

Section 11.7.  If an MSS Operator elects Load-following and net Settlements, all generating resources 



within the MSS must be designated as Load-following resources.  If an MSS Operator elects Load-

following and gross Settlements, generating resources within the MSS can be designated as either Load-

following or non-Load-following resources.  Consistent with these requirements, the MSS Operator may 

also modify the designation of generating resources within the MSS within the timing requirements 

specified for such Master File changes as described in the Business Practice Manuals. 

If the MSS Operator has elected gross Settlement and is a Load-following MSS: (i) it must designate in 

the Master File which of its generating resources are Load-following resources, (ii) it must complying with 

the additional bidding requirements in Section 30.5.2.5, and (iii) the generation resources designated as 

Load-following resources cannot set Real-Time prices.  However, Load-following resources will be eligible 

to receive Bid Cost Recovery to ensure that the price paid for Energy dispatched by the CAISO is not less 

than the MSS Operator’s accepted Bid price.  Bid Cost Recovery for a Load-following MSS resource is 

only applicable to generation capacity provided to the CAISO Markets by that MSS resource and is not 

applicable for the generating capacity that is designated or used by an MSS Operator to follow its own 

Load. 

An MSS Operator may designate RMR Resources as Load-following.  Load-following RMR Resources 

must be available to the CAISO for Dispatch up to the RMR Contract Capacity specified in the RMR 

Contract.  Energy shall be accounted for as a delivery from the MSS to the CAISO for the purposes of 

determining if the MSS Operator followed its metered Demand and exports from the MSS as described in 

this Section 4.9.13.2 except that Energy from an RMR Resources in a Day-Ahead Schedule can be used 

for Load-following to satisfy Day-Ahead scheduled Demand like any other non-RMR Resource Load-

following resource.  If no RMR Dispatch Notice is received for a Load-following RMR Resource, such 

Load-following RMR Resource may participate in the CAISO Markets as any other non-RMR  Load-

following resource subject to Section 30.5.2.5. 

 

* * * * *  

 

4.12 Relationship of CAISO and Resource-Specific System Resources 

The CAISO shall not accept Bids for any Resource-Specific System Resource otherwise than through a 



Scheduling Coordinator.  The CAISO shall further not be obligated to provide Bid Cost Recovery to any 

Resource-Specific System Resource unless the relevant Resource-Specific System Resource owner 

undertakes in writing, by entering into a Resource-Specific System Resource Agreement, to comply with 

all applicable provisions of this CAISO Tariff as they may be amended from time to time, including, 

without limitation, the applicable provisions of this Section 4.12.  Except as otherwise provided in this 

Section 4.12, Resource-Specific System Resources shall have the same rights and obligations as other 

System Resources, including the ability to have Bids submitted for either full or partial output from the 

RSSR, provided that a Bid must be for at least the Minimum Load of the resource in order to be eligible 

for Bid Cost Recovery. 

4.12.1 General Responsibilities 

4.12.1.1 Operate Pursuant to Relevant Provisions of CAISO Tariff  

Resource-Specific System Resource owners shall operate, or cause their facilities to be operated, in 

accordance with the relevant provisions of this CAISO Tariff, including but not limited to the following. 

(i) A Resource-Specific System Resource shall only be eligible for Bid Cost Recovery if the 

Resource-Specific System Resource has complied with a Start-Up Instruction or Dispatch 

Instruction issued by the CAISO as specified in Section 11.8. 

(ii) In order to be eligible for Bid Cost Recovery, a Resource-Specific System Resource 

owner shall ensure that its Scheduling Coordinator makes an election for Default Start-Up 

Bids and Default Minimum Load Bids pursuant to Sections 30.4 and 30.5.2.4. 

(iii) A Resource-Specific System Resource owner shall ensure that any Ancillary Services 

Bids submitted by its Scheduling Coordinator are submitted in accordance with Section 

30.5.2.6. 

(iv) Owners of Dynamic Resource-Specific System Resources that are Resource Adequacy 

Resources shall comply with additional availability requirements to the extent required by 

Section 40.6.5.1. 

(v) Each Resource-Specific System Resource owner shall immediately inform the CAISO, 

through its respective Scheduling Coordinator and using the CAISO’s outage 

management system as described in Section 9, of any change or potential change in the 



current status of any Resource-Specific System Resource that may affect a submitted 

Bid.  This will include, but not be limited to, any change in status of equipment that could 

affect the maximum output of a Resource-Specific System Resource, the Minimum Load 

of a Resource-Specific System Resource, or the ability of a Resource-Specific System 

Resource to provide Ancillary Services in accordance with its Bid. 

(vi) In the event that a Resource-Specific System Resource owner cannot meet its 

Generation schedule as specified in the Day-Ahead Schedule, or comply with a Dispatch 

Instruction, whether due to a Resource-Specific System Resource trip or the loss of a 

piece of equipment causing a reduction in capacity or output, the Resource-Specific 

System Resource owner shall notify the CAISO, through its Scheduling Coordinator, at 

once.  If a Resource-Specific System Resource owner will not be able to meet a time 

commitment or requires the cancellation of a Resource-Specific System Resource Start-

Up, it shall notify the CAISO, through its Scheduling Coordinator, at once. 

4.12.1.2 Operate Pursuant to Relevant Operating Procedures 

Resource-Specific System Resource owners shall operate, or cause their Resource-Specific System 

Resources and associated facilities to be operated, in accordance with the relevant Operating Procedures 

and Business Practice Manuals established by the CAISO. 

4.12.2 Identification of Resource-Specific System Resources 

Each Resource-Specific System Resource owner shall provide data identifying each of its Resource-

Specific System Resources and such information regarding the capacity and the operating characteristics 

of the Resource-Specific System Resource as may be reasonably requested from time to time by the 

CAISO.  All information provided to the CAISO regarding the operational and technical constraints in the 

Master File must be an accurate reflection of the design capabilities of the resources and its constituent 

equipment when operating at maximum sustainable performance over Minimum Run Time, recognizing 

that resource performance may degrade over time.  Information registered in the Master File by a 

Scheduling Coordinator must also conform to any additional definitional requirements in Appendix A as 

may exist as to that information.  All information provided to the CAISO regarding the operation and 

technical constraints in the Master File shall be accurate and actually based on physical characteristics of 



the resource.  Pursuant to Sections 8.9 and 8.10, the CAISO may verify, inspect and test the capacity and 

operating characteristics of the resource provided to the CAISO. 

4.12.3 Telemetry Data to Demonstrate Compliance 

The Resource-Specific System Resource owner shall provide SCADA data by telemetry to the CAISO 

EMS at the Resource-Specific System Resource owner’s expense in order to demonstrate compliance 

with CAISO Start-Up Instructions in order to be eligible for BCR.  Telemetry data from Dynamic Resource-

Specific System Resources shall be provided in accordance with the requirements of the CAISO’s 

Dynamic Scheduling Protocol in Appendix M.  For Non-Dynamic Resource-Specific System Resources, 

the Resource-Specific System Resource owner shall have the option of providing the required telemetry 

data by transmittal directly to the CAISO EMS in accordance with the CAISO’s standards for direct 

telemetry or by means of transmittal to the CAISO EMS through the EMS of its Host Balancing Authority 

Area by use of the inter-control center communications protocol (ICCP). 

4.12.4 Recordkeeping 

Resource-Specific System Resource owners shall provide to the CAISO such information and maintain 

such records as are reasonably required by the CAISO to implement the provisions of the CAISO Tariff 

applicable to Resource-Specific System Resources. 

4.12.5 Access Rights  

A Resource-Specific System Resource owner shall, at the request of the CAISO and upon reasonable 

notice, provide access to its facilities and records (including those relating to communications and 

telemetry) as necessary to permit the CAISO to perform such testing as is necessary to test the accuracy 

of any telemetry equipment upon which the Resource-Specific System Resource owner’s performance is 

measured. 

4.13 DRPs, RDRRs, and PDRs 

4.13.1  Relationship Between CAISO and DRPs 

Consistent with Section 30.6, the CAISO shall only accept Bids from Reliability Demand Response 

Resources and Proxy Demand Resources if such Reliability Demand Response Resources or Proxy 

Demand Resources are represented by a Demand Response Provider that has entered into a Demand 

Response Provider Agreement with the CAISO, has accurately provided the information required in the 



Demand Response System, has satisfied all Reliability Demand Response Resource or Proxy Demand 

Resource registration requirements, and has met standards adopted by the CAISO and published on the 

CAISO Website.  Reliability Demand Response Resources and Proxy Demand Resources may not 

participate in a Distributed Energy Resource Aggregation.  The CAISO shall not accept submitted Bids for 

Energy or Ancillary Services from a Demand Response Provider other than through a Scheduling 

Coordinator, which Scheduling Coordinator may be the Demand Response Provider itself or another 

entity.  Proxy Demand Response Resources providing Ancillary Services must submit Meter Data for the 

interval preceding, during, and following the Trading Interval(s) in which they were awarded Ancillary 

Services for the purposes of determining settlement pursuant to Section 8.10.8. 

 

* * * * *  

 

4.17 Distributed Energy Resource Aggregations 

4.17.1 Relationship with Distributed Energy Resource Providers 

The CAISO will accept Bids for Energy or Ancillary Services from Distributed Energy Resource 

Aggregations or submissions of Energy Self-Schedules from Distributed Energy Resource Aggregations, 

only if such Distributed Energy Resource Aggregations are represented by a Distributed Energy 

Resource Provider that has entered into a Distributed Energy Resource Provider Agreement with the 

CAISO to comply with all applicable provisions of the CAISO Tariff as they may be amended from time to 

time.  The CAISO will not accept Bids for Energy or Ancillary Services from a Distributed Energy 

Resource Aggregation other than through a Scheduling Coordinator.  The Scheduling Coordinator may 

be the Distributed Energy Resource Provider itself or another entity. 

 

* * * * *  

 

4.17.4 Identification of Distributed Energy Resources 

Each Distributed Energy Resource Provider will provide information, as described in the Business 

Practice Manual, identifying each of its Distributed Energy Resource Aggregations and such information 



regarding the location, capacity, operating characteristics and applicable Generation Distribution Factors 

of its Distributed Energy Resource Aggregation(s) as may be reasonably requested from time to time by 

the CAISO, and when the information changes due to the removal, addition, or modification of a 

Distributed Energy Resource or Distributed Curtailment Resource within the Distributed Energy Resource 

Aggregation. All information provided to the CAISO by a Distributed Energy Resource Provider regarding 

the operational and technical characteristics of its Distributed Energy Resource Aggregation(s) must be 

an accurate reflection of the design capabilities of the resources and its constituent equipment when 

operating at maximum sustainable performance over Minimum Run Time, recognizing that resource 

performance may degrade over time.  Information registered in the Master File by a Scheduling 

Coordinator must also conform to any additional definitional requirements in Appendix A as may exist as 

to that information.accurate. 

As further described in the Business Practice Manual, the CAISO will share any necessary information 

and data about the Distributed Energy Resources comprising a Distributed Energy Resource Aggregation 

with the applicable Utility Distribution Company or Metered Subsystem.  The Utility Distribution Company 

or Metered Subsystem will have an opportunity to provide written comments within thirty (30) days 

regarding the accuracy of the information about Distributed Energy Resources comprising a Distributed 

Energy Resource Aggregation(s) or raise concerns with respect to whether the Distributed Energy 

Resources   (1) are participating in another Distributed Energy Resource Aggregation; (2) are 

participating as a Proxy Demand Response resource or a Reliability Demand Response Resource; (3) do 

not comply with applicable Utility Distribution Company tariffs or requirements of the relevant Local 

Regulatory Authority; (4) receive compensation from retail programs for capacity, Energy, or other 

services that would be offered to the CAISO Markets; or (5) may pose a significant threat to the safe and 

reliable operation of the Distribution System, if operated as part of a Distributed Energy Resource 

Aggregation.  The Utility Distribution Company or Metered Subsystem review of criterion (5) must be 

limited to those impacts resulting from the aggregation, exclusive of issues previously considered during 

the interconnection study process for each Distributed Energy Resource.  The CAISO will provide the 

Distributed Energy Resource Provider with the Utility Distribution Company or Metered Subsystem’s 

written comments and any other information regarding the Distributed Energy Resources provided by the 



Utility Distribution Company or Metered Subsystem to CAISO, and the Distributed Energy Resource 

Provider will resolve any concerns with the Utility Distribution Company or Metered Subsystem prior to the 

CAISO allowing the individual Distributed Energy Resource to participate in a Distributed Energy 

Resource Aggregation.  Parties may resolve any disputes regarding any issues related to the distribution 

utility review process with the applicable Governmental Authority for the Utility Distribution Company or 

Metered Subsystem or under Section 13 of the CAISO tariff, as applicable to the dispute. 

4.17.4.1 Modifications to Distributed Energy Resource Aggregations 

The Distributed Energy Resource Provider will notify the CAISO of any changes to the information it 

provided during the registration process due to the removal, addition, or modification of a Distributed 

Energy Resource or Distributed Curtailment Resource within the Distributed Energy Resource 

Aggregation.  The Distributed Energy Resource Provider also will notify the CAISO of any changes to its 

Distributed Energy Resource Aggregation’s physical or operational characteristics.  The CAISO will notify 

the applicable Utility Distribution Company or Metered Subsystem of any changes, and the Utility 

Distribution Company or Metered Subsystem will have fourteen (14) days to provide the CAISO any 

written comments raising concerns under Section 4.17.4.   

4.17.5 Characteristics of Distributed Energy Resource Aggregations 

4.17.5.1 Size Limits  

A Distributed Energy Resource Aggregation will be no smaller than 100kW.  A Distributed Energy 

Resource Aggregation that includes Distributed Energy Resources located at different PNodes will be no 

larger than 20 MW. 

4.17.5.2 Metering and Telemetry  

Scheduling Coordinators shall submit to the CAISO Actual Settlement Quality Meter Data or Estimated 

Settlement Quality Meter Data for Distributed Energy Resource Aggregations they represent for each 

Settlement Period in an Operating Day.  Distributed Energy Resources and Distributed Curtailment 

Resources participating in a Distributed Energy Resource Aggregation will be directly metered pursuant 

to a meter that complies with any applicable Utility Distribution Company tariff and any standards of the 

relevant Local Regulatory Authority or, if no such tariff exists or no standards have been set by that Local 

Regulatory Authority, the metering standards as further detailed in the CAISO’s Business Practice 



Manual.  Distributed Energy Resource Providers must make Settlement Quality Meter Data from 

individual Distributed Energy Resources and Distributed Curtailment Resources comprising a Distributed 

Energy Resource Aggregation available to the CAISO upon request. 

Distributed Energy Resource Providers shall provide information regarding Distributed Energy Resource 

Aggregation(s) with a rated capacity of 10 MW or greater or, if the Distributed Energy Resource 

Aggregation(s) provides Ancillary Services, through telemetry to the CAISO’s EMS in accordance with the 

CAISO’s standards for direct telemetry and consistent with the requirement for telemetry set forth in 

Section 7.6.1.  Distributed Energy Resource Providers are not required to have their own direct telemetry 

on each DER, and may acquire the data required to provide the CAISO with accurate telemetry data for 

the DERA by any means, including calculation. 

4.17.6 Operating Requirements  

Distributed Energy Resource Aggregations will respond to (1) CAISO Dispatch Instructions and (2) 

instructions from the Utility Distribution Company to maintain the safety and reliability of the Distribution 

System. The CAISO may dispatch a Distributed Energy Resource Aggregation to the extent the 

Distributed Energy Resource Aggregation bids or schedules Energy or Ancillary Services into the CAISO 

Markets and receives an award.  The CAISO may also issue an Exceptional Dispatch Instruction for the 

Distributed Energy Resource Aggregation for reliability pursuant to Section 34.10.  Distributed Energy 

Resource Aggregations shall respond to Dispatch Instructions consistent with Generation Distribution 

Factors for the Distributed Energy Resource Aggregation. 

Each Distributed Energy Resource Provider will operate its Distributed Energy Resource Aggregation(s) 

in a manner consistent with limitations or operating orders established by the Utility Distribution Company 

or Metered Subsystem.  Scheduling Coordinators for Distributed Energy Resources Providers shall 

submit Outages to the CAISO as necessary to reflect any distribution constraints impacting Distributed 

Energy Resources that comprise a Distributed Energy Resource Aggregation under its control.  The 

CAISO shall have the authority to coordinate and approve Outage schedules for the Distributed Energy 

Resource Aggregation(s) listed in a Distributed Energy Resource Provider Agreement, in accordance with 

the provisions of Section 9.  Where the Utility Distribution Company requires its own direct communication 

with the Distributed Energy Resource Provider for the safety and reliability of the Distribution System, 



those communication and data protocols will be established in Schedule 4 to the Distributed Energy 

Resource Provider Agreement. 

 

* * * * *  

 

Section 6 

6. Communications  

6.1 Methods of Communication  

6.1.1 Full-Time Communications Facility Requirements  

Each Scheduling Coordinator, Utility Distribution Company, Participating TO, Participating Generator, 

Balancing Authority (to the extent the agreement between the Balancing Authority and the CAISO so 

provides), and MSS Operator must provide a communications facility manned twenty-four (24) hours a 

day, seven (7) days a week capable of receiving Dispatch Instructions issued by the CAISO. 

6.1.2 Information Transfer from Scheduling Coordinator to CAISO 

Unless otherwise agreed by the CAISO, Scheduling Coordinators who wish to submit Bids into CAISO 

Markets for Energy or Ancillary Services to the CAISO must submit the information to the CAISO’s secure 

communication system.  Scheduling Coordinators that wish to submit Dynamic Schedules or Bids for 

Ancillary Services to the CAISO must also comply with the applicable requirements of Sections 4.5.4.3, 

8.3.7, and 8.4.5. 

6.1.3 Submitting Information to the Secure Communication System  

For Scheduling Coordinators submitting information to the CAISO’s secure communication system, each 

such Scheduling Coordinator shall establish a network connection with the CAISO’s secure 

communication system.  Link initialization procedures shall be necessary to establish a connection to the 

CAISO’s secure communication system.  In order to log in, each Scheduling Coordinator will be furnished 

a digital certificate by the CAISO. 

6.1.3.1 The CAISO will make available data templates and validation rules information that provides a 

description of the templates which will be utilized to enter data into the CAISO's secure communication 

system. 



6.1.4 Information Transfer from CAISO to Scheduling Coordinator  

Unless otherwise agreed between a Scheduling Coordinator and the CAISO, the CAISO shall furnish 

scheduling information to Scheduling Coordinators by electronic transfer as described in Section 6.  If 

electronic data transfer is not available, the information may be furnished by facsimile.  If it is not possible 

to communicate with the Scheduling Coordinator using the primary means of communication, an alternate 

means of communication shall be selected by the CAISO. 

 

 

* * * * *  

 

Section 7 

7. System Operations Under Normal and Emergency Conditions 

 

* * * * *  

 

7.6 Normal System Operations  

7.6.1 Actions for Maintaining Reliability of CAISO Controlled Grid 

The CAISO shall obtain the control over Generating Units that it needs to control the CAISO Controlled 

Grid and maintain reliability by ensuring that sufficient Energy, Imbalance Reserves, Reliability Capacity, 

and Ancillary Services are procured through the CAISO Markets.  When the CAISO responds to events or 

circumstances, it shall first use the generation control it is able to obtain from the Energy and Ancillary 

Services Bids it has receivedmarket processes to respond to the operating event and maintain reliability.  

Only when the CAISO has used the Energy, Imbalance Reserves, Reliability Capacity, and Ancillary 

Services Energy and Ancillary Services that are available to it and that are under such Energy and 

Ancillary Services Bids which prove to be effective in responding to the problem and the CAISO is still in 

need of additional control over Generating Units, shall the CAISO assume supervisory control over other 

Generating Units.  It is expected that at this point, the operational circumstances will be so severe that a 

Real-Time system problem or emergency condition could be in existence or imminent. 



Each Participating Generator shall take, at the direction of the CAISO, such actions affecting such 

Generator as the CAISO determines to be necessary to maintain the reliability of the CAISO Controlled 

Grid.  Such actions shall include (but are not limited to): 

(a) compliance with Dispatch Instructions including instructions to deliver Energy and 

Ancillary Services in Real-Time pursuant to the AS Awards, Day-Ahead Schedules and 

FMM Schedules, and FMM AS Awards; 

(b) compliance with the system operation requirements set out in this Section 7; 

(c) notification to the CAISO of the persons to whom an instruction of the CAISO should be 

directed on a 24-hour basis, including their telephone and facsimile numbers; and 

(d) the provision of communications, telemetry and direct control requirements, including the 

establishment of a direct communication link from the control room of the Generator to 

the CAISO in a manner that ensures that the CAISO will have the ability, consistent with 

this CAISO Tariff, to direct the operations of the Generator as necessary to maintain the 

reliability of the CAISO Controlled Grid, except that a Participating Generator will be 

exempt from CAISO requirements imposed in accordance with this subsection (d) with 

regard to any Generating Unit with a rated capacity of less than ten (10) MW, unless that 

Generating Unit is certified by the CAISO to provide Ancillary Services. 

 

* * * * *  

 

7.7.7 Removal of Bids in the Event of a Market Disruption, to Prevent a Market Disruption, or to 

Minimize the Extent of a Market Disruption  

(a) Types of Bids.  The types of Bids that the CAISO may remove are Bids that are not 

feasible based on the misalignment of resource-specific conditions and physical 

constraints represented in the Master File, current outage information, and the Bid itself. 

(b) Removal of a Portion of a Bid.  The CAISO may remove part of a Bid, but retain other 

parts of the Bid for the applicable CAISO Market run and interval for the same or a 

different product, and may retain parts of the Bid for subsequent CAISO Market runs or 



intervals.   

(c) Removal of a Bid Pursuant to Section 7.7.6(a)(2).  If a particular Energy or Ancillary 

Service Bid must be removed pursuant to Section 7.7.6(a)(2), the CAISO will remove the 

entire Bid for that particular service and market. 

(d) Resubmittal of Bids.  The Scheduling Coordinator may resubmit removed Bids in 

subsequent CAISO Markets, provided the Scheduling Coordinator complies with any 

operator instructions regarding the subject Bids.   

(e) RUC Bids.  In the event the CAISO removes a Bid from an IFM run, the RUC Availability 

Bid associated with the removed IFM Bid may still be accepted for the corresponding 

RUC run, unless the CAISO determines that the RUC Availability Bid is the cause of the 

disruption. 

(f) RTM Bids.  If the CAISO removes a Bid in the advisory RTUC or RTD runs during the 

Real-Time Market, the CAISO may still use the removed Bid in the binding runs of the 

Real-Time Market for the same interval if the problems previously experienced with the 

Bid do not arise. 

(g) Energy Component of Ancillary Services Bids.  If the CAISO removes an Ancillary 

Services Bid submitted to the Real-Time Market, the CAISO may retain the associated 

Energy Bid for that CAISO Market run. 

(h) Settlement Consequences of Removal of Bids 

(1) Day-Ahead Market.  In the event that a Bid is removed from the Day-Ahead 

Market, the Scheduling Coordinator whose Bid is removed will not be subject to 

Settlement for the Day-Ahead Market for the affected service. 

(2) Ancillary Services.  In the case of Ancillary Services Bids, including 

Submissions to Self-Provide an Ancillary Service, that are removed from the 

Day-Ahead Market, the Scheduling Coordinator will not receive Settlement for 

the Ancillary Services in the Day-Ahead Market and will not receive an 

opportunity cost payment in the Day-Ahead Market for the offered service. 

(3) Exceptional Dispatch.  In the event that a Bid is removed from a CAISO Market 



run or interval, the CAISO may subsequently be required to issue an Exceptional 

Dispatch for the resource, in which case the Scheduling Coordinator will receive 

Exceptional Dispatch Settlement as provided in Section 11.5.6. 

(4) Demand Bids.  In the event that a Demand Bid is removed from the Day-Ahead 

Market, because no Demand Bids for load can be submitted in the Real-Time 

Market, Scheduling Coordinators for the load not cleared in the Day-Ahead 

Market will be settled as Uninstructed Imbalance Energy as provided in Section 

11.5.2. 

(i) Reporting to Affected Scheduling Coordinators.  To the extent practicable, the CAISO 

will contact a Scheduling Coordinator’s representative before removing a Bid and advise 

the representative of the issues encountered with the Bid as soon as practicable, but no 

later than three (3) Business Days, after the applicable Bid was removed and will provide 

information specifying when its Bid was removed and the nature of the disruption. 

 

* * * * *  

 

Section 8 

8. Ancillary Services  

 

* * * * *  

 

8.3 Procurement; Certification and Testing; Contracting Period  

8.3.1 Procurement of Ancillary Services  

The CAISO shall operate competitive Day-Ahead and Real-Time Markets to procure Ancillary Services.  

The Security Constrained Unit Commitment (SCUC) and Security Constrained Economic Dispatch 

(SCED) applications used in the Integrated Forward Market (IFM) and the Real-Time Market (RTM) shall 

calculate optimal resource commitment, Energy, Imbalance Reserves, Reliability Capacity, and Ancillary 

Services Awards and Schedules at least cost to End-Use Customers consistent with maintaining System 



Reliability.  Any Scheduling Coordinator representing resources, System Units, Participating Loads, Proxy 

Demand Resources or imports of System Resources may submit Bids into the CAISO’s Ancillary Services 

markets provided that it is in possession of a current certificate for the resources concerned.  Regulation 

Up, Regulation Down, and Operating Reserves necessary to meet CAISO requirements not met by self-

provision will be procured by the CAISO as described in this CAISO Tariff.  The amount of Ancillary 

Services procured in the IFM is net of (i) Self-Provided Ancillary Services from resources internal to the 

CAISO Balancing Authority Area (which includes Pseudo-Ties of Generating Units to the CAISO 

Balancing Authority Area) and Dynamic System Resources certified to provide Ancillary Services and (ii) 

Ancillary Services self-provided pursuant to an ETC, TOR or Converted Right.  The amount of Ancillary 

Services procured in the Real-Time Market is net of (i) available awarded Day-Ahead Ancillary Services, 

(ii) Self-Provided Ancillary Services from resources internal to the CAISO Balancing Authority Area (which 

includes Pseudo-Ties of Generating Units to the CAISO Balancing Authority Area) and Dynamic System 

Resources certified to provide Ancillary Services, (iii) additional Operating Reserves procured in the FMM, 

and (iv) Ancillary Services self-provided pursuant to an ETC, TOR or Converted Right.  The CAISO may 

procure incremental Ancillary Services in the Real-Time Market based in part on a determination during 

the FMM that any Ancillary Services capacity awarded or self-provided in the Day-Ahead Market is not 

available as a result of a resource constraint or Transmission Constraints.  Resource constraints may 

include but are not limited to an Outage of a resource or Ramp Rate constraints.  Incremental 

procurement in the Real-Time Market will exclude Ancillary Services Capacity the CAISO has determined 

is not available. 

The CAISO will manage the Energy from both CAISO-procured and Self-Provided Ancillary Services as 

part of the FMM and Real-Time Dispatch.  In the Day-Ahead Market, the CAISO procures one-hundred 

(100) percent of its Ancillary Service requirements based on the Day-Ahead Demand Forecast net of 

Self-Provided Ancillary Services.  After the Day-Ahead Market, the CAISO procures additional Ancillary 

Services needed to meet system requirements from all resources in the Real-Time Market.  The amount 

of Ancillary Services procured in the Real-Time Market is based on the CAISO Forecast of BAA Demand 

for the CAISO CAISO’s requirements for Ancillary Services for the Operating Hour net of Self-Provided 

Ancillary Services. 



Awards of AS in the RTM to Non-Dynamic System Resources are for the entire next Operating Hour.  The 

CAISO procurement of Ancillary Services from all other resources in the Real-Time Market is for a fifteen 

(15) minute FMM interval.  The CAISO’s procurement of Ancillary Services from Non-Dynamic System 

Resources, Dynamic System Resources and internal Generation (which includes Generation from 

Generating Units that are Pseudo-Ties to the CAISO Balancing Authority Area) in the Real-Time Market is 

based on the Ancillary Service Bids submitted or generated in the RTM consistent with the requirements 

in Section 30.  The CAISO may also procure Ancillary Services pursuant to the requirements in Section 

42.1 and as permitted under the terms and conditions of a Reliability Must-Run Contract. 

The CAISO will contract for long-term Voltage Support service with owners of Reliability Must-Run Units 

under Reliability Must-Run Contracts.  These requirements and standards apply to all Ancillary Services 

whether self-provided or procured by the CAISO. 

 

* * * * *  

 

8.4 Technical Requirements for Providing Ancillary Services 

 

* * * * *  

 

8.4.1.1 Regulation  

A resource offering Regulation must have the following operating characteristics and technical 

capabilities: 

(a) it must be capable of being controlled and monitored by the CAISO EMS by means of the 

installation and use of a standard CAISO direct communication and direct control system, 

a description of which and criteria for any temporary exemption from which, the CAISO 

shall publish on the CAISO Website; 

(b) it must be capable of achieving at least the Ramp Rates (increase and decrease in 

MW/minute) stated in its Bid for the full amount of Regulation capacity offered; 

(c) the Regulation capacity offered must not exceed the maximum Ramp Rate (MW/minute) 



of that resource times ten (10) minutes; 

(d) the resource to CAISO Control Center telemetry must, in a manner meeting CAISO 

standards, include indications of whether the resource is on or off CAISO EMS control at 

the resource terminal equipment; 

(e) the resource must be capable of the full range of movement within the amount of 

Regulation capability offered without manual resource operator intervention of any kind; 

(f) each Ancillary Service Provider must ensure that its CAISO EMS control and related 

SCADA equipment for its resource are operational throughout the time period during 

which Regulation is required to be provided; 

(g) Regulation capacity offered must be dispatchable on a continuous basis for at least sixty 

(60) minutes in the Day-Ahead Market and at least thirty (30) minutes in the Real-Time 

Market after issuance of the Dispatch Instruction.  The CAISO will measure continuous 

Energy from the time a resource reaches its award capacity.  In the Real-Time Market, 

where a storage resource using the Non-Generator Resource model will not have 

sufficient State of Charge to meet its Ancillary Services Schedule, Imbalance Reserves 

Award, or RUC Award, the CAISO will dispatch the storage resource to have sufficient 

State of Charge to meet its Ancillary Services Schedule, Imbalance Reserves Award, or 

RUC Award.  Scheduling Coordinators for Non-Generator Resources located within the 

CAISO Balancing Authority Area that require Energy from the Real-Time Market to offer 

their full capacity as Regulation may request the use of Regulation Energy Management 

as described in Section 8.4.1.2; and 

(h) Regulation capacity offered must meet or exceed the minimum performance threshold of 

twenty-five (25) percent measured accuracy as specified in Section 8.2.3.1.1. 

 

* * * * *  

 

 



Section 11 

 

* * * * *  

 

11.2 Settlement of Day-Ahead Market Transactions  

All transactions in the IFM and RUC as specified in the Day-Ahead Schedule, AS Awards and RUC 

Awards, respectively, are financially binding and will be settled based on the Day-Ahead LMP, ASMP or 

RUC Price for the relevant Location for the specific resource or transaction identified for the Bid.  The 

CAISO will settle the costs of Demand, Energy, Imbalance Reserves, Reliability Capacity, or Ancillary 

Services capacity, Energy and Ancillary Services as separate Settlement charges and payments for each 

Settlement Period of the Day-Ahead Schedule, Day-Ahead AS Award or RUC Award, as appropriate. 

11.2.1 IFM Settlements  

11.2.1.1 IFM Payments for Supply of Energy and Imbalance Reserves 

For each Settlement Period for which the CAISO clears Energy transactions in the IFM, the CAISO shall 

pay the relevant Scheduling Coordinator for the MWh quantity of Supply of Energy from all Generating 

Units, Participating Loads, Proxy Demand Resources, Reliability Demand Response Resources, 

Distributed Energy Resource Aggregations and System Resources in an amount equal to the IFM LMP at 

the applicable PNode or Aggregated PNode multiplied by the MWh quantity specified in the Day-Ahead 

Schedule for Supply (which consists of the Day-Ahead Scheduled Energy). 

For each Settlement Period for which the CAISO clears Imbalance Reserves transactions in the IFM, the 

CAISO pays Scheduling Coordinators representing Generating Units, Participating Loads, Proxy Demand 

Resources, Reliability Demand Response Resources, Distributed Energy Resource Aggregations and 

System Resources the product of the: (a) Locational IRU Price or Locational IRD Price at the applicable 

PNode or Aggregated PNode; and (b) MW quantity of the awarded IRU or IRD.  

For each Settlement Period for which the CAISO clears Imbalance Reserves transactions in the IFM, the 

CAISO pays the congestion revenue from Transmission Constraints binding in the up and down 

deployment scenarios for Imbalance Reserves calculated per Section 31.3.1.6.4 to the EDAM Entity 

Scheduling Coordinator to distribute per the EDAM Entity’s OATT or, for the CAISO BAA, as specified in 



 
 

 
 
 

Section 11.2.4. 

11.2.1.1.1  Greenhouse Gas in the IFM 

Scheduling coordinators for resources that receive an IFM attribution to serve Demand in a GHG 

Regulation Area will receive a GHG settlement in the applicable Settlement Period.  The GHG settlement 

is the product of the IFM attribution to serve Demand in a specific GHG Regulation Area and the 

applicable IFM Marginal GHG Cost for that respective GHG Regulation Area.  For a resource within a 

GHG Regulation Area that does not receive an attribution to served Demand in another GHG Regulation 

Area, the cost of GHG compliance is embedded in the resource’s LMP.   

11.2.1.2 IFM Charges for Demand at LAPS 

For each Settlement Period that the CAISO clears Energy transactions in the IFM, except as specified in 

Section 30.5.3.2 and except for Participating Loads, which shall be subject to the charges specified in 

11.2.1.3, the CAISO shall charge Scheduling Coordinators for the MWh quantity of Demand scheduled at 

an individual LAP in the Day-Ahead Schedule, in an amount equal to the IFM LMP for the applicable LAP 

multiplied by the MWh quantity scheduled in the Day-Ahead Schedule at the relevant LAP. The applicable 

Default LAP IFM LMP is as described in Section 27.2.2.  For Scheduling Coordinators whose Demand 

scheduled at the individual LAP is subject to an upward price correction as specified in Section 11.21, the 

CAISO will use the Price Correction Derived LMP to settle the MWh quantity of Demand scheduled in the 

Day-Ahead Schedule at the relevant LAP.  

11.2.1.3 IFM Charges for Demand by Participating Loads, Including Aggregated 

Participating Load  

For each Settlement Period that the CAISO clears Energy transactions in the IFM for Demand by 

Participating Loads, the CAISO shall charge the Scheduling Coordinators an amount equal to the MWh 

quantity of Demand scheduled in the Day-Ahead Schedule for the relevant Participating Load at the 

PNode (or Custom LAP, in the case of Aggregated Participating Load), multiplied by the IFM LMP at that 

PNode (or Custom LAP, in the case of Aggregated Participating Load).  The Custom LAP Price is 

determined as described in Section 27.2.2.   For Scheduling Coordinators whose Demand scheduled at 

the individual PNode or Custom LAP is subject to an upward price correction as specified in Section 

11.21, the CAISO will use the Price Correction Derived LMP to settle the MWh quantity scheduled in the 



 
 

 
 
 

Day-Ahead Schedule for that Scheduling Coordinator at the relevant PNode or Custom LAP.  

11.2.1.4 IFM Charges for Energy Exports at Scheduling Points  

For each Settlement Period that the CAISO clears Energy transactions in the IFM, the CAISO shall 

charge Scheduling Coordinators for the Energy export MWh quantity at individual Scheduling Points 

scheduled in the Day-Ahead Schedule, an amount equal to the IFM LMP for the applicable Scheduling 

Point multiplied by the MWh quantity at the individual Scheduling Point scheduled in the Day-Ahead 

Schedule.  For Scheduling Coordinators whose exports scheduled at the individual Scheduling Points is 

subject to an upward price correction as specified in Section 11.21, the CAISO will use the Price 

Correction Derived LMP to settle the MWh quantity of Energy exports scheduled in the Day-Ahead 

Schedule at the relevant Scheduling Point. 

11.2.1.5 IFM Congestion Credit for ETCs, TORs, and Converted Rights  

For all Points of Receipt and Points of Delivery pairs associated with a valid and balanced ETC Self-

Schedule, TOR Self-Schedule or Converted Rights Self-Schedule, the CAISO shall not impose any 

charge or make any payment to the Scheduling Coordinator related to the MCC associated with such 

Self-Schedules.  For each Scheduling Coordinator, the CAISO shall determine the applicable IFM 

Congestion Credit, which can be positive or negative, as the sum of the products of the quantity 

scheduled in the Day-Ahead Schedule and the MCC at each eligible Point of Receipt and Point of 

Delivery associated with the valid and balanced portions of that Scheduling Coordinator’s ETC, TOR, and 

Converted Rights Self-Schedules. 

11.2.1.6 Allocation of IFM Marginal Losses Surplus Credit  

On each Settlement Statement, the CAISO shall apply the IFM Marginal Losses Surplus Credit to each 

Scheduling Coordinator for the period of each Settlement Statement.  For each Settlement Period, the 

IFM Marginal Losses Surplus Credit shall be the product of the IFM Marginal Losses Surplus rate 

($/MWh) and the MWh of Measured Demand for the relevant Scheduling Coordinator net of that 

Scheduling Coordinator’s (1) Measured Demand associated with a TOR Self-Schedule subject to the IFM 

Marginal Cost of Losses Credit for Eligible TOR Self-Schedules as provided in Section 11.2.1.7; and (2) 

Measured Demand associated with a TOR Self-Schedule subject to the RTM Marginal Cost of Losses 

Credit for Eligible TOR Self-Schedules as provided in Section 11.5.7.2. 



 
 

 
 
 

The IFM Marginal Losses Surplus rate shall be equal to the total IFM Marginal Losses Surplus ($) divided 

by the sum of the total MWh of Measured Demand in the CAISO Balancing Authority Area for the relevant 

Settlement Period net of (1) any Measured Demand associated with a TOR Self-Schedule subject to the 

IFM Marginal Cost of Losses Credit for Eligible TOR Self-Schedules as provided in Section 11.2.1.7; and 

(2) any Measured Demand associated with a TOR Self-Schedule subject to the RTM Marginal Cost of 

Losses Credit for Eligible TOR Self-Schedules as provided in Section 11.5.7.2. 

11.2.1.7 IFM Marginal Cost of Losses Credit for Eligible TOR Self-Schedules  

For all Points of Receipt and Points of Delivery pairs associated with a valid and balanced TOR Self-

Schedule submitted pursuant to an existing agreement between the TOR holder and either the CAISO or 

a Participating TO as specified in Section 17.3.3, the CAISO shall not impose any charge or make any 

payment to the Scheduling Coordinator related to the MCL associated with such TOR Self-Schedules and 

will instead impose any applicable losses charges as specified in the existing agreement between the 

TOR holder and either the CAISO or a Participating TO applicable to the relevant TOR.  In any case in 

which the TOR holder has an existing agreement regarding its TORs with either the CAISO or a 

Participating TO, the provisions of the agreement shall prevail over any conflicting provisions of this 

Section 11.2.1.7.  Where the provisions of this Section 11.2.1.7 do not conflict with the provisions of the 

agreement, the provisions of this Section 11.2.1.7 shall apply to the subject TORs.  For each Scheduling 

Coordinator, the CAISO shall determine the applicable IFM Marginal Cost of Losses Credit for Eligible 

TOR Self-Schedules, which can be positive or negative, as the sum of the products of the quantity 

scheduled in the Day-Ahead Schedule and the MCL at each eligible Point of Receipt and Point of 

Delivery associated with the valid and balanced portions of that Scheduling Coordinator’s TOR Self-

Schedules. 

11.2.1.8 Charges for Unavailable Imbalance Reserves 

As provided in this Section 11.2.1.8, the CAISO charges resources with Imbalance Reserves Awards 

when some portion of the Imbalance Reserves Award is unavailable to the CAISO.  Charges assessed 

pursuant to this Section 11.2.1.8 for unavailable IRU and IRD awards are subtracted from the separate 

allocations of IRU and IRD costs, respectively, pursuant to Section 11.2.1.9. 

11.2.1.8.1 Charges for Unavailable IRU awards 



 
 

 
 
 

A resource’s unavailable IRU quantity is the amount, if any, by which the resource’s Day-Ahead Schedule 

for Supply plus Ancillary Services Awards other than for Regulation Down plus the IRU award minus the 

Five-Minute Imbalance Reserve Quantity exceeds the resource’s Upper Economic Limit as adjusted by 

applicable Outages in the FMM.  The CAISO charges a resource with an unavailable IRU quantity the 

product of the unavailable quantity and the higher of the FMM Flexible Ramp Up Price or the resource’s 

Locational IRU Price.  

11.2.1.8.2 Charges for Unavailable IRD awards 

A resource’s unavailable IRD quantity is the amount, if any, by which the resource’s Lower Economic 

Limit as adjusted by applicable Outages in the FMM exceeds the resource’s Day-Ahead Schedule for 

Supply minus the Ancillary Services Awards for Regulation Down minus the IRD award plus the Five-

Minute Imbalance Reserve Quantity.  The CAISO charges a resource with an unavailable IRD quantity 

the product of the unavailable quantity and the higher of the FMM Flexible Ramp Down price or the 

resource’s Locational IRD Price. 

11.2.1.8.3 Priority of Charges When a Resource is Unavailable for both Imbalance Reserves 

and Reliability Capacity 

For Settlement Periods in which a resource receives both a RUC Award and Imbalance Reserves Award 

and is unavailable in the RTM, or only bids a portion of its combined award in the RTM, the CAISO first 

applies charges per Section 11.2.2.2 to the quantity of unavailable Reliability Capacity and then applies 

charges per this Section 11.2.1.8 to the remaining unavailable capacity.  If a resource has an Ancillary 

Services Award, RUC Award, and Imbalance Reserves Award in the same Settlement Period and is 

unavailable in the RTM, then the CAISO first determines any unavailable quantities pursuant to this 

Section 11.2.1.8.3 and then applies the rescission rules in Section 11.10.9. 

11.2.1.9 Allocation of Imbalance Reserves Costs  

The CAISO allocates the separate costs of IRU and IRD through distinct two-tiered allocations.  For IRU, 

the costs allocated include the direct costs of procuring IRU, as reflected by the summation of the product 

of each Imbalance Reserves Award for IRU and its Locational IRU Price, and the congestion revenue 

calculated per Section 31.3.1.6.4 from transmission constraints binding in the up deployment scenario for 

Imbalance Reserves.  For IRD, the costs allocated include both the direct costs, as reflected by the 



 
 

 
 
 

summation of the product of each Imbalance Reserves Award for IRD and its Locational IRD Price, of 

procuring IRD and the congestion revenue calculated per Section 31.3.1.6.4 from transmission 

constraints binding in the down deployment scenario for imbalance reserves.   

A Scheduling Coordinator’s allocation of IRU costs in tier 1 is the product of its IRU tier 1 cost allocation 

quantity, as specified in Section 11.2.1.9.1, and its IRU tier 1 cost allocation price, as specified in Section 

11.2.1.9.3.   

A Scheduling Coordinator’s allocation of IRD costs in tier 1 is the product of its IRD tier 1 cost allocation 

quantity, as specified in Section 11.2.1.9.2, and its IRD tier 1 cost allocation price, as specified in Section 

11.2.1.9.4. 

The CAISO allocates the costs of Imbalance Reserves procurement not recovered through the IRU or 

IRD tier 1 cost allocations to Scheduling Coordinators in Tier 2 in proportion to their metered Demand in 

the interval for which the CAISO procured the Imbalance Reserves.  

For ETC and TOR self-schedules, the CAISO treats quantities above the valid and balanced portion as 

metered Demand subject to cost allocation in Tier 2.  

11.2.1.9.1 IRU Tier 1 Cost Allocation Quantity 

A Scheduling Coordinator’s total IRU tier 1 cost allocation quantity is the sum of the tier 1 quantities for 

the entities it represents specified as follows. 

The IRU tier 1 cost allocation quantity for Generating Units, Participating Loads, Proxy Demand 

Resources, Reliability Demand Response Resources, Distributed Energy Resource Aggregations and 

System Resources that are not scheduled as a Wheeling Through transaction is the higher of: (a) zero; 

and (b) the difference between the Energy portion of the Day-Ahead Schedule and the FMM Upper 

Economic Limit (as adjusted by Outages, a reduction in VER forecast from the Day-Ahead Market to 

FMM, or the E-Tag transmission profile used by the Real-Time Market).   

For non-Participating Load, the IRU tier 1 cost allocation quantity is its negative Uninstructed Imbalance 

Energy quantity, if any. 

The IRU tier 1 cost allocation quantity for an entity exporting Energy, excluding wheel through 

transactions, is the higher of: (a) zero; and (b) the difference between the FMM self-schedule and Energy 

portion of the Day-Ahead Schedule. 



 
 

 
 
 

11.2.1.9.2 IRD Tier 1 Cost Allocation Quantity 

A Scheduling Coordinator’s total IRD tier 1 cost allocation quantity is the sum of the tier 1 quantities for 

the entities it represents, specified as follows. 

The IRD tier 1 cost allocation quantity for Generating Units, Participating Loads, Proxy Demand 

Resources, Reliability Demand Response Resources, Distributed Energy Resource Aggregations and 

System Resources that are not scheduled as a Wheeling Through transaction is the higher of: (a) zero; 

and (b) the difference between the FMM Lower Economic Limit (as adjusted by Outages, a reduction in 

VER forecast from the Day-Ahead Market to FMM, or the E-Tag transmission profile used by the Real-

Time Market) and the Energy portion of the Day-Ahead Schedule. 

For non-Participating Load, the IRD tier 1 cost allocation quantity is its positive Uninstructed Imbalance 

Energy quantity, if any. 

The IRD tier 1 cost allocation quantity for an entity exporting Energy from the CAISO Balancing Authority 

Area is the higher of: (a) zero; and (b) the difference between the Energy portion of the Day-Ahead 

Schedule and the E-Tag transmission profile used by the Real-Time Market).  

11.2.1.9.3 IRU Tier 1 Cost Allocation Price 

The IRU tier 1 cost allocation price in an interval is the lower of: (a) the total IRU cost, as adjusted by 

charges assessed per Section 11.2.1.8.1, divided by the total MWs of IRU procured; and (b) the total IRU 

cost, as adjusted by charges assessed per Section 11.2.1.8.1, divided by the total IRU tier 1 allocation 

quantity.   

11.2.1.9.4 IRD Tier 1 Cost Allocation Price 

The IRD tier 1 cost allocation price in an interval is the lower of: (a) the total IRD cost, as adjusted by 

charges assessed per Section 11.2.1.8.2, divided by the total MWs of IRD procured; and (b) the total IRD 

cost, as adjusted by charges assessed per Section 11.2.1.8.2, divided by the total IRD tier 1 allocation 

quantity.   

11.2.1.9.5 Imbalance Reserves Cost Allocation to MSSs 

The CAISO allocates costs of Imbalance Reserves to a MSS in the same fashion as any other 

Scheduling Coordinator irrespective of the MSS’s election, per Section 4.9.13, of net Settlements or gross 

Settlements. 



 
 

 
 
 

The CAISO allocates costs of Imbalance Reserves to a MSS that has elected, per Section 4.9.13, to Load 

follow with its generating resources based on the MSS’s net portfolio Uninstructed Deviations in tier 1 and 

tier 2 of the IRU and IRD cost allocation based on the MSS’s net portfolio Uninstructed Deviations. 

11.2.2  Calculation of Hourly RUC Compensation  

For each Settlement Period and resource, Scheduling Coordinators shall receive RUC Compensation, 

which is the sum of the RUC Availability Payment as determined pursuant to Section 11.2.2.1 and the 

RUC Bid Cost Recovery amount as determined in Section 11.8.3. 

11.2.2.1 Settlement of RUC Availability Payment  

Scheduling Coordinators shall receive RUC Availability Payments for all eligible capacity awarded in the 

RUC process.  Resource Adequacy Capacity and RMR Capacity are is not eligible for RUC Availability 

Payments in the DAM.  The RUC Availability Payment shall be calculated for each resource based onas 

the product of the RCU Availability Quantity and the RUC Price for RCU or the product of the RCD 

Availability Quantity and the RUC Price for RCD.  product of the RUC Price and the RUC Availability 

Quantity for the relevant Settlement Period.  The RUC Availability Payment amounts are allocated 

through the RUC Compensation Costs allocation in Section 11.8.6.5. 

The CAISO provides a RUC Availability Payment to a Scheduling Coordinator for a MSS the same as any 

other Scheduling Coordinator irrespective of the MSS’s election, per Section 4.9.13, of net Settlements or 

gross Settlements. 

11.2.2.2 Rescission of RUC Availability Payment  

Rescission of all or a portion of the RUC Availability Payment for a resource as defined in Section 31.5.7 

shall be settled in accordance with this Section 11.2.2.2. 

11.2.2.2.1 Undispatchable RUC Capacity 

The CAISO rescinds the RUC Availability Payment in a Settlement Interval for Undispatchable Capacity 

related to Reliability Capacity. 

In a settlement interval, a Generating Unit, Participating Load, Proxy Demand Resource, System Unit or 

System Resource has Undispatchable Capacity for RCU to the extent the Energy portion of the Day-

Ahead Schedule plus Ancillary Services Awards other than for Regulation Down plus the IRU award plus 

the RCU award exceeds the lower of the resource’s Upper Economic Limit or upper operating limit.   



 
 

 
 
 

In a settlement interval, a Generating Unit, Participating Load, Proxy Demand Resource, System Unit or 

System Resource has Undispatchable Capacity for RCD to the extent the resource’s Lower Economic 

Limit exceeds the Energy portion of the Day-Ahead Schedule minus the Ancillary Services Awards for 

Regulation Down minus the IRD award minus the RCD award. 

The CAISO evaluates a Multi-Stage Generating Resource for Undispatchable Capacity related to 

Reliability Capacity for the entire Generating Unit and not for the MSG Configuration. 

If a Scheduling Coordinator has Undispatchable Capacity that it is obligated to supply to the CAISO 

during a Settlement Interval, the RUC Availability Payment, if applicable for any non-Resource Adequacy 

Capacity, for the amount of Energy that cannot be delivered from the Generating Unit, Participating Load, 

Proxy Demand Resource, System Unit or System Resource for the Settlement Interval shall be rescinded. 

If a Partial Resource Adequacy Resource is providing RUC Capacity from both the non-Resource 

Adequacy Capacity and the Resource Adequacy Capacity the payment rescission will occur for the non-

Resource Adequacy Capacity prior to eliminating any capacity for the Resource Adequacy Capacity of 

the Partial Resource Adequacy Resource. 

11.2.2.2.2 Undelivered RUC Capacity[Not Used]  

The CAISO will rescind a resource’s RUC Availability Payment, or portion thereof, when the resource’s 

total metered output is less than Expected Energy by more than the Tolerance Band and less than the 

RUC Schedule.  For purposes of this calculation, total metered output will not include Energy provided or 

reduced as a result of AGC signals.  

11.2.2.2.3 Allocation of Rescinded RUC Availability Payments Due to Non-Performance 

RUC Availability Payments rescinded due to non-performanceUndispatchable Capacity are subtracted 

from the RUC Compensation Costs allocated per Section 11.8.6.5.3. 

shall be allocated to Scheduling Coordinators in the proportion of their Net Negative Uninstructed 

Deviations to the total Net Negative CAISO Demand Deviation. 

11.2.3 IFM Energy Charges and Payments for Metered Subsystems  

11.2.3.1 Gross Energy Settlement for Metered Subsystems  

For Scheduling Coordinators that submit Bids for MSS Operators that have selected gross Energy 

Settlement, CAISO shall settle Energy, the MSS Demand and MSS Supply, in the Day-Ahead Schedules 



 
 

 
 
 

pursuant to Section 11.2.3.1.1 and 11.2.3.1.2. 

11.2.3.1.1 IFM Charges for MSS Demand under Gross Energy Settlement  

The CAISO shall charge Scheduling Coordinators that submit Bids for MSS Operators that have selected 

or are subject to gross Energy Settlement an amount equal to the product of the MWh quantity of 

Demand internal to the MSS in its Day-Ahead Schedule at the price at the Default LAP where the MSS 

LAP is located. 

11.2.3.1.2 IFM Payments for MSS Supply under Gross Energy Settlement  

The CAISO shall pay Scheduling Coordinators that submit Bids for MSS Operators that have selected or 

are subject to gross Energy Settlement an amount equal to the product of the MWh quantity of Supply 

from the MSS in its Day-Ahead Schedule at the corresponding PNode and the applicable IFM LMP. 

11.2.3.1.3 IFM Payments for MSSs providing Imbalance Reserves 

A MSS that receives an Imbalance Reserves Award will be settled per Section 11.2.1.1 irrespective of 

that MSS’s election under Section 4.9.13 of net or gross Settlement. 

11.2.3.2 Net Energy Settlement for Metered Subsystems  

For Scheduling Coordinators that submit Bids for MSS Operators that have selected net Energy 

Settlement, the CAISO shall settle the net MSS Demand and MSS Supply in the Day-Ahead Schedules 

pursuant to Section 11.2.3.2.1 and 11.2.3.2.2. 

11.2.3.2.1 IFM Charges for MSS Demand under Net Energy Settlement  

The CAISO shall charge Scheduling Coordinators that submit Bids for MSS Operators that have selected 

net Energy Settlement an amount equal to the product of the net MSS Demand in the Day-Ahead 

Schedule and the IFM MSS Price.  The net MSS Demand is the quantity of MSS Demand that exceeds 

MSS Generation for the applicable MSS. 

11.2.3.2.2 IFM Payment for MSS Supply under Net Energy Settlement 

The CAISO shall pay Scheduling Coordinators that submit Bids for MSS Operators that have selected net 

Energy Settlement an amount equal to the product of the net MSS Supply in the Day-Ahead Schedule 

and the weighted average price of all IFM LMPs for all applicable PNodes within the relevant MSS.  The 

net MSS Supply is the quantity of MSS Generation that exceeds the MSS Demand for the applicable 

MSS.  The weights used to compute the weighted average LMPs shall be equal to MSS Generation 



 
 

 
 
 

scheduled in the Day-Ahead Schedule. 

11.2.4 CRR Settlements  

The CAISO will pay or charge CRR Holders as further specified in this Section 11.2.4 and its subsections. 

11.2.4.1 Calculation of the IFM Congestion Charge  

For each Settlement Period of the IFM, the CAISO will calculate the IFM Congestion Charge as the IFM 

MCC amount for all scheduled Demand and Virtual Supply Demand Awards, minus the IFM MCC amount 

for all scheduled Supply and Virtual Supply Awards.   

The IFM MCC amount for all scheduled Demand and Virtual Demand Awards is the sum of part (a), part 

(b), and part (c) of this Section 11.2.4.1. 

The IFM MCC amount for all scheduled Supply and Virtual Supply Awards is the sum of part (d), part (e) 

and part (f) of this Section 11.2.4.1. 

Part (a) is the sum of the products of the IFM MCC of Energy and the total of the MWh of Demand 

scheduled in the Day-Ahead Schedule and Virtual Supply Demand Awards at all the applicable PNodes 

and Aggregated Pricing Nodes for the Settlement Period.   

Part (b) is the sum of the products of the MCC for the Locational IRU Price and the nodally distributed 

Upward Imbalance Reserves Requirement specified in Section 31.3.1.6.3.2, as adjusted by any 

procurement relaxation specified in Section 31.3.1.6.2. 

Part (c) is the sum of the products of the MCC for the Locational IRD Price and the nodally distributed 

Downward Imbalance Reserves Requirement specified in Section 31.3.1.6.3.2, as adjusted by any 

procurement relaxation specified in Section 31.3.1.6.2. 

Part (d) is The IFM MCC amount for all scheduled Supply and Virtual Supply Awards is the sum of the 

products of the IFM MCC and the total of the MWh of Supply scheduled in the Day-Ahead Schedule and 

the Virtual Supply Awards at all the applicable PNodes for the Settlement Period. 

Part (e) is the sum of the products of the MCC for the Locational IRU Price and the IRU Awards. 

Part (f) is the sum of the products of the MCC for the Locational IRD Price and the IRD Awards.  

11.2.4.1.1 [Not Used] 

11.2.4.1.2 Calculation of Hourly CRR Congestion Fund 

The CAISO calculates an Hourly CRR Congestion Fund for every Transmission Constraint that is 



 
 

 
 
 

congested in the IFM in a Settlement Period.  The Hourly CRR Congestion Fund specific to a particular 

binding Transmission Constraint in a given Settlement Period is the sum of the: (a) portion of the IFM 

Congestion Fund Charge in that Settlement Period attributable to congestion on the Transmission 

Constraint to which the Hourly CRR Congestion Fundcongestion fund corresponds; (b) charges specific 

to the Transmission Constraint calculated pursuant to Section 11.2.4.4.1;  and (c) CRR revenue 

adjustments the CAISO may make pursuant to Sections 11.2.4.6 or 11.2.4.7 that are associated with the 

Transmission Constraint. 

11.2.4.2 Settlement Calculation for the Different CRR Types 

For the purposes of settling the various CRR Types, the CAISO will calculate the Settlement of CRRs as 

described in this Section 11.2.4.2.  When a CRR Source or CRR Sink is a LAP, the CAISO will use the 

Load Distribution Factors used in the IFM to produce the LAP Price at which it will settle the CRR.  When 

a CRR Source or CRR Sink is a Trading Hub, the CAISO will use the weighting factors used in the IFM, 

and in the CRR Allocation and CRR Auction processes, to produce the Trading Hub prices that it will use 

to settle the various CRR Types. 

11.2.4.2.1 [Not Used]  

11.2.4.2.2 [Not Used] 

 

* * * * *  

 

11.2.6 DAME Transition Period 

11.2.6.1  Opting In to DAME Transitional Measures  

The CAISO applies DAME Transitional Measures to RA Capacity and Flexible RA Capacity provided from 

Resource Adequacy Resources if the CAISO receives notice, in the form and manner specified in the 

Business Practice Manual, from both the resource’s Scheduling Coordinator and the LSE’s Scheduling 

Coordinator that they mutually elect for the CAISO to apply DAME Transitional Measures to the RA 

Capacity and Flexible RA Capacity the resource provides on behalf of the LSE.   

An election for DAME Transitional Measures is tied to a specific resource/LSE pair and applies to all RA 

Capacity and Flexible RA Capacity shown on behalf of the LSE on a monthly Supply Plan for the 



 
 

 
 
 

resource submitted during the DAME Transition Period.  The same resource may be part of multiple 

resource/LSE pairs subject to DAME Transitional Measures. 

The CAISO applies DAME Transitional Measures to a resource/LSE pair retroactive to the effective date 

of this Section 11.2.6 if the Scheduling Coordinators for the resource and LSE complete the DAME 

Transitional Measures election process within sixty (60) days of the effective date of this Section 11.2.6.  

If the Scheduling Coordinators for a resource and LSE complete the DAME Transitional Measures 

election process for a resource/LSE pair more than sixty (60) days after the effective date of this Section 

11.2.6, then the CAISO applies DAME Transitional Measures to the resource/LSE pair prospectively 

starting with the first Trading Day of the month after the month in which the Scheduling Coordinators 

completed the election process.  Upon mutual consent of the Scheduling Coordinator for both the 

resource and LSE, a resource/LSE pair may end application of DAME Transitional Measures before the 

end of the DAME Transition Period.   Such early termination of DAME Transitional Measures does not 

preclude re-electing application of DAME Transitional Measures later within the DAME Transition Period. 

11.2.6.2   Calculating Quantity of Overlapping Capacity in a Settlement Period  

As specified in this Section 11.2.6.2, the CAISO determines in each Settlement Period how much of the  

RA Capacity and Flexible RA Capacity subject to DAME Transitional Measures overlaps separately with 

the subject resource’s Imbalance Reserves Award for IRU, RUC Award for RCU, Imbalance Reserves 

Award for IRD, and RUC Award for RCD.   

11.2.6.2.1 Overlapping Capacity for IRU  

The quantity of overlapping IRU is the lower of the: (1) Imbalance Reserves Award for IRU; or (2) higher 

of the RA Capacity or Flexible RA Capacity shown on that resource’s monthly Supply Plan minus the 

Energy Schedule minus the Ancillary Services Awards other than for Regulation Down.  Provided, 

however, that the quantity of overlapping IRU cannot be less than zero. 

11.2.6.2.2 Overlapping Capacity for RCU   

The quantity of overlapping RCU is the lower of the: (1) RUC Award for RCU; or (2) higher of the RA 

Capacity or Flexible RA Capacity shown on that resource’s monthly Supply Plan minus the Energy 

Schedule minus the Ancillary Services Awards other than for Regulation Down minus the Imbalance 

Reserves Award for IRU.  Provided, however, that the quantity of overlapping RCU cannot be less than 



 
 

 
 
 

zero. 

11.2.6.2.3 Overlapping Capacity for IRD  

The quantity of overlapping IRD is the lower of the: (1) Imbalance Reserves Award for IRD; or (2) Energy 

Schedule minus the award for Regulation Down minus the higher of the RA Capacity or Flexible RA 

Capacity shown on that resource’s monthly Supply Plan.  Provided, however, that the quantity of 

overlapping IRD cannot be less than zero. 

11.2.6.2.4 Overlapping Capacity for RCD   

The quantity of overlapping RCD is the lower of the: (1) RUC Award for RCD; or (2) Energy Schedule 

minus the award for Regulation Down minus the Imbalance Reserves Award for IRD minus the higher of 

the RA Capacity or Flexible RA Capacity shown on that resource’s monthly Supply Plan.  Provided, 

however, that the quantity of overlapping RCD cannot be less than zero. 

11.2.6.3 Settlement of Overlapping Capacity Subject to DAME Transitional Measures 

11.2.6.3.1 Settlement of Overlapping IRU 

The CAISO allocates the revenue from the overlapping IRU, calculated as the product of the quantity of 

overlapping IRU and the applicable Locational IRU Price, partially to the Scheduling Coordinator for the 

LSE and partially to the Scheduling Coordinator for the resource.   

The CAISO allocates the opportunity cost component of that revenue, calculated as the integral of the 

positive difference between the Energy LMP and the Energy Bid over the capacity range of the 

overlapping IRU, to the Scheduling Coordinator for the resource.   

The CAISO allocates the balance of the revenue from the overlapping IRU to the Scheduling Coordinator 

for the LSE.  If the resource is part of multiple resource/LSE pairs subject to DAME Transitional 

Measures, then the CAISO allocates that balance of the revenue to the LSEs in proportion to the higher 

of each LSE’s RA Capacity or Flexible RA Capacity obligation met by that resource. 

11.2.6.3.2 Settlement of Overlapping RCU 

The CAISO allocates the revenue from the overlapping RCU, calculated as the product of the quantity of 

overlapping RCU and the applicable RUC Price for RCU, to the Scheduling Coordinator for the LSE.   

If the resource is part of multiple resource/LSE pairs subject to DAME Transitional Measures, then the 

CAISO allocates that revenue to the LSEs in proportion to the higher of each LSE’s RA Capacity or 



 
 

 
 
 

Flexible RA Capacity obligation met by that resource. 

11.2.6.3.3 Settlement of Overlapping IRD 

The CAISO allocates the revenue from the overlapping IRD, calculated as the product of the quantity of 

overlapping IRD and the applicable Locational IRD Price, partially to the Scheduling Coordinator for the 

LSE and partially to the Scheduling Coordinator for the resource.   

The CAISO allocates the opportunity cost component of that revenue, calculated as the integral of the 

positive difference between the Energy Bid over the capacity range of the overlapping IRD and the 

Energy LMP, to the Scheduling Coordinator for the resource.   

The CAISO allocates the balance of the revenue from the overlapping IRD to the Scheduling Coordinator 

for the LSE.  If the resource is part of multiple resource/LSE pairs subject to DAME Transitional 

Measures, then the CAISO allocates that balance of the revenue to the LSEs in proportion to the higher 

of each LSE’s RA Capacity or Flexible RA Capacity obligation met by that resource.  

11.2.6.3.4 Settlement of Overlapping RCD 

The CAISO allocates the revenue from the overlapping RCD, calculated as the product of the quantity of 

overlapping RCD and the applicable RUC Price for RCD, to the Scheduling Coordinator for the LSE.   

If the resource is part of multiple resource/LSE pairs subject to DAME Transitional Measures, then the 

CAISO allocates that revenue to the LSEs in proportion to the higher of each LSE’s RA Capacity or 

Flexible RA Capacity obligation met by that resource. 

11.2.6.4 Information Provision for RA Capacity Not Subject to DAME Transitional  

Measures   

For RA Capacity and Flexible RA Capacity not subject to DAME Transitional Measures either because 

the capacity is not covered by a valid election under Section 11.2.6.1 or because the DAME Transition 

Period has expired, the CAISO provides the Scheduling Coordinator for LSEs whose RA and Flexible RA 

obligations are met with that capacity information regarding the opportunity costs described in Section 

11.2.6.3.1 and 11.2.6.3.3 and the Imbalance Reserves and Reliability Capacity revenue from that 

overlapping capacity.  

 

11.3 Settlement of Virtual Awards  



 
 

 
 
 

11.3.1 Virtual Supply Awards  

The CAISO will pay each Scheduling Coordinator with Virtual Supply Awards at an Eligible PNode or 

Eligible Aggregated PNode an amount equal to the Day-Ahead LMP at the Eligible PNode or Eligible 

Aggregated PNode multiplied by the MWhs of Virtual Supply Awards.  Virtual Supply Awards subject to 

price correction will be settled as specified in Section 11.21.   

The CAISO will charge each Scheduling Coordinator with Virtual Supply Awards at an Eligible PNode or 

Eligible Aggregated PNode an amount equal to the product of the MWhs of Virtual Supply Awards and 

the simple average of the four FMM LMPs for the applicable Trading Hour at the Eligible PNode or 

Eligible Aggregated PNode. 

The CAISO pays or charges, depending on whether the value is positive or negative, the product of the 

virtual Forecasted Movement quantity and the difference between the FMM Flexible Ramp Up Price and 

the FMM Flexible Ramp Down Price. 

multiplied by the MWhs of Virtual Supply Awards. 

11.3.2 Virtual Demand Awards  

The CAISO will charge each Scheduling Coordinator with Virtual Demand Awards at an Eligible PNode or 

Eligible Aggregated PNode an amount equal to the Day-Ahead Market LMP at the Eligible PNode or 

Eligible Aggregated PNode multiplied by the MWhs of Virtual Demand Awards.  Virtual Demand Awards 

subject to price correction will be settled as specified in Section 11.21.   

The CAISO will pay each Scheduling Coordinator with Virtual Demand Awards at an Eligible PNode or 

Eligible Aggregated PNode an amount equal to the product of the MWhs of Virtual Demand Awards and 

the simple average of the four FMM LMPs for the applicable Trading Hour at the Eligible PNode or 

Eligible Aggregated PNode. 

The CAISO pays or charges, depending on whether the value is positive or negative,  the product of the 

virtual Forecasted Movement quantity and the difference between the FMM Flexible Ramp Up Price and 

the FMM Flexible Ramp Down Price.multiplied by the IFM MWhs of Virtual Demand Awards. 

 

* * * * *  

 



 
 

 
 
 

 

11.5.2 Uninstructed Imbalance Energy  

 

* * * * *  

 

11.5.2.2 Hourly Real-Time Demand Settlement  

The Default LAP Hourly Real-Time Price will apply to CAISO Demand and MSS Demand under net 

Settlement of imbalance energy, except for CAISO Demand not settled at the Default LAP as provided in 

Section 30.5.3.2, and per the methodology as may be further defined in the Business Practice Manuals.  

For each Settlement Interval, the differences between the Day-Ahead Scheduled CAISO Demand and 

mMetered Demand (MWh) is settled at the Default LAP Hourly Real-Time Price or the Custom LAP 

Hourly Real-Time Price, as appropriate.  For each Default LAP, the CAISO calculates the applicable 

Default LAP Hourly Real-Time Price as the weighted average LMP of the four Default LAP FMM LMPs 

and the twelve (12) five-minute Default LAP RTD LMPs.  The CAISO calculates the weighted average 

LMP for each Default LAP as the summation of the weighted average SMEC, the weighted average 

MCC, and the weighted average MCL for that Default LAP.  The CAISO calculates the weighted average 

SMEC, MCC, and MCL for each applicable Trading Hour based on the four applicable Default LAP FMM 

SMECs, MCCs, and MCLs, respectively, and the twelve (12) applicable Default LAP RTD SMECs, MCCs, 

and MCLs, respectively.  For each Custom LAP, the CAISO calculates the applicable Custom LAP Hourly 

Real-Time Price as the weighted average LMP of the four Custom LAP FMM LMPs and the twelve (12) 

five-minute Custom LAP RTD LMPs.  The CAISO calculates the weighted average LMP for each Custom 

LAP as the summation of the weighted average SMEC, the weighted average MCC, and the weighted 

average MCL for that Custom LAP.  The CAISO calculates the weighted average SMEC, MCC, and MCL 

for each applicable Trading Hour based on the four applicable Custom LAP FMM SMECs, MCCs, and 

MCLs, respectively, and the twelve (12) applicable Custom LAP RTD SMECs, MCCs, and MCLs, 

respectively.  In calculating the weighted average SMEC, MCC, and MCL for each hour for either the 

Default LAPs or Custom LAPs, the CAISO determines the weights based on the difference between Day-

Ahead Schedules at the applicable LAP and the CAISO Forecast of BAA Demand for the CAISOCAISO 



 
 

 
 
 

Forecast of CAISO Demand used in the FMM multiplied by the relevant FMM LMP at the applicable LAP 

plus the difference between the CAISO Forecast of BAA Demand for the CAISOCAISO Forecast of 

CAISO Demand used in the FMM and the CAISO Forecast of BAA Demand for the CAISOCAISO 

Forecast of CAISO Demand used in the RTD multiplied by the relevant RTD LMP at the applicable LAP 

divided by the sum of the difference between Day-Ahead Schedules at the applicable LAP and the 

CAISO Forecast of BAA Demand for the CAISOCAISO Forecast of CAISO Demand used in the FMM 

plus the difference between the CAISO Forecast of BAA Demand for the CAISOCAISO Forecast of 

CAISO Demand used in the FMM and the CAISO Forecast of BAA Demand for the CAISOCAISO 

Forecast of CAISO Demand used in the RTD.   Furthermore, the Default LAP Hourly Real-Time Prices 

and the Custom LAP Hourly Real-Time Prices will be bounded by the maximum and the lowest LMP and 

its components, for the applicable Trading Hour from those relevant intervals at the relevant LAP.  If the 

calculated price exceeds the upper boundary or is below the lower boundary, then the Default LAP Hourly 

Real-Time Price or the Custom LAP Hourly Real-Time Price, as appropriate, instead will be calculated 

based on a weighted average price with the weightings based on gross deviations (absolute value of 

each deviation). 

The Hourly Real-Time LAP Prices are determined by the requirements in Section 27.2.2.2. 

11.5.2.3 Revenue Neutrality Resulting from Changes in LAP Load Distribution Factors  

Any resulting revenue from changes in the LAP Load Distribution Factors between the Day-Ahead Market 

and the Real-Time Dispatch shall be allocated to metered CAISO Demand in the corresponding Default 

LAP within the CAISO Balancing Authority Area and metered EDAM Demand in the corresponding LAP 

within an EDAM Entity Balancing Authority Area. 

 

* * * * *  

 

11.5.4 Imbalance Energy Pricing; Non-Zero Offset Amount Allocation  

11.5.4.1 EIM Transfers and Offset Allocations 

EIM Transfer revenue will be collected when one Balancing Authority Area in the EIM Area provides 

Energy to another Balancing Authority Area in the EIM Area and the associated EIM Transfer System 



 
 

 
 
 

Resource prices differ.  Congestion revenue will be collected when a Transmission Constraint or intertie 

scheduling limit binds at different locations of the transmission system and the LMP varies across a 

Balancing Authority Area in the EIM Area and across FMM and RTD LMPs from source to sink within and 

across the EIM Area.  The CAISO will collect neutrality amounts to recover differences between Real-

Time Market payments made and Real-Time Market payments received within Balancing Authority Areas 

in the EIM Area.  The CAISO will allocate EIM Transfer revenue, Real-Time Congestion revenue, and 

offsets to an EIM Entity Balancing Authority Area or the CAISO Balancing Authority Area as provided 

below.  

11.5.4.1.1 Real-Time Imbalance Energy Offset  

(a) Financial Value of EIM Transfers.  For each Balancing Authority Area in the EIM Area, 

the CAISO will calculate the Real-Time Market financial value of EIM Transfers as the 

product of the EIM Transfer MWh, either positive or negative, and the System Marginal 

Energy Cost, plus a greenhouse gas financial value credit calculated as the product of 

the portion of the EIM Transfers that do not correspond to a greenhouse gas compliance 

obligation under the regulations administered by the California Air Resources Board and 

the Marginal Greenhouse Gas Cost. 

 (b) Initial Calculation.  The CAISO will initially calculate the Real-Time Imbalance Energy 

Offset to be recovered on a 5-minute basis for each Balancing Authority Area in the EIM 

Area as the sum of the financial value of EIM Transfers and the Settlement amounts for 

FMM Instructed Imbalance Energy and RTD Instructed Imbalance Energy, Uninstructed 

Imbalance Energy, Greenhouse Gas Emissions Cost Revenue, and Unaccounted For 

Energy, and for the CAISO and EDAM Entity Balancing Authority Areas with 

Convergence Bidding, Real-Time Virtual Bid Settlement, plus the Real-Time Ancillary 

Services Congestion revenues for the CAISO, and Virtual Awards settlements in the 

Real-Time Market in accordance with Section 11.3, less the Real-Time Congestion Offset 

and less the Real-Time Marginal Cost of Losses Offset, and excluding the Marginal GHG 

Cost.    

(c) Allocation.  The CAISO will allocate the adjusted Real-Time Imbalance Energy Offset: 



 
 

 
 
 

(1) for the CAISO Balancing Authority Area, to Scheduling Coordinators in the CAISO 

Balancing Authority Area according to Measured Demand; and  

(2) for EIM Entity Balancing Authority Areas, to the applicable EIM Entity Scheduling 

Coordinator. 

(d) Residual Neutrality Amounts.  The CAISO will allocate any residual Real-Time 

Imbalance Energy Offset amount to Scheduling Coordinators in the EIM Area based 

upon EIM Measured Demand.  

11.5.4.1.21 Real-Time Congestion Offset. 

(a) Contribution to Marginal Cost of Congestion.  For each Settlement Period of the 

RTM, the CAISO shall calculate the contribution of each Balancing Authority Area in the 

EIM Area to the Marginal Cost of Congestion at each resource location and intertie in the 

EIM Area for each Balancing Authority Area based on the location of the Transmission 

Constraints in each Balancing Authority Area, EIM External Interties, and constraints 

enforced outside of the EIM Area needed to manage that Balancing Authority Area’s 

responsibilities. 

(b) Real-Time Congestion Offset.  For each Settlement Period of the RTM, the CAISO 

shall calculate the Real-Time Congestion Offset for each Balancing Authority Area in the 

EIM Area as –  

(1) the sum of the product of the contribution of that Balancing Authority Area as 

determined in subsection (a) of this section, the Marginal Cost of Congestion 

component of the Locational Marginal Price at each resource location in the EIM 

Area, and the imbalance energy at that resource location, including Virtual Bids 

at that resource location; 

(2) minus any Virtual Bid adjustment as determined in accordance with section 

11.5.4.1.1(d); and 

(3)  including any marginal Congestion adjustment to account for schedules 

associated with EDAM Legacy Contracts, EDAM Transmission Ownership Rights 

under Section 33.16 and Section 33.17 and registered EDAM Transmission 



 
 

 
 
 

Service Provider transmission customer rights under Section 33.18. 

(c) Treatment of EIM Internal Interties.   

(1) Characterization of Transmission Rights.  As the terms are used for the 

purposes assigning congestion revenue to a Balancing Authority Area pursuant 

to section (c)(3), the CAISO or an EIM Entity provides –  

(A) transmission “to” an EIM Internal Intertie if a transaction using that 

transmission must compete at that location with transactions using 

transmission that is not provided by the CAISO or an EIM Entity;   

(B) transmission “through” an EIM Internal Intertie if a transaction using that 

transmission does not compete at that location with transactions using 

transmission that is not provided by the CAISO or an EIM Entity. 

(2) EIM Intertie that Operates Only as an EIM Internal Intertie.  In performing the 

calculation in subsection (a) of this section in the case of an EIM Intertie that 

operates only as an EIM Internal Intertie, the CAISO shall determine a Balancing 

Authority Area’s contribution to the Congestion at the intertie by –  

(A) dividing the congestion revenue equally to each side of the intertie as 

determined by the Balancing Authority Area boundary at that intertie; 

then 

(B) allocating the congestion revenue divided in subsection (c)(12)(A) of this 

section to each side of the intertie among the Balancing Authority Areas 

that share that side of the intertie in proportion to the Balancing Authority 

Area’s contribution to the EIM Transfer limit. 

(3) EIM Intertie that Operates Both as an EIM Internal Intertie and an EIM 

External Intertie or a Scheduling Point.  In performing the calculation in 

subsection (a) of this section in the case of an EIM Intertie that operates both as 

an EIM Internal Intertie and an EIM External Intertie or Scheduling Point, the 

CAISO shall determine a Balancing Authority Area’s contribution to the 

Congestion at the intertie by –  



 
 

 
 
 

(A) assigning congestion revenue attributable to a constraint at the EIM 

Internal Intertie associated with the CAISO’s or an EIM Entity’s provision 

of transmission to the EIM Internal Intertie to the Balancing Authority 

Areas in the EIM Area that provide transmission to the EIM Internal 

Intertie in proportion to each EIM Entity’s contribution to the EIM Transfer 

limit; 

(B) assigning congestion revenue attributable to a constraint at the EIM 

Internal Intertie associated with the CAISO’s or an EIM Entity’s provision 

of transmission through the EIM Internal Intertie to the Balancing 

Authority Areas in the EIM Area that provide transmission through the 

EIM Internal Intertie in accordance with the calculation in subsection 

(c)(2) of this section; and 

(C) assigning congestion revenue attributable to the EIM External Intertie or 

the Scheduling Point to the Balancing Authority Area in the EIM Area that 

manages the transmission rights on that intertie. 

(4) EIM Intertie that Operates Only as an EIM External Intertie.  In performing the 

calculation in subsection (a) of this section in the case of an EIM Intertie that 

operates only as an EIM External Intertie, the CAISO shall determine a Balancing 

Authority Area’s contribution to the Congestion at the intertie by allocating the 

congestion revenue to the Balancing Authority Area in the EIM Area that 

manages the intertie. 

(cd) Virtual Bid Adjustment.   

(1) Individual Constraint Calculation.  For each Transmission Constraint in an EIM 

Entity Balancing Authority Area, the CAISO will calculate a Virtual Bid adjustment 

as the product of that Transmission Constraint’s FMM Shadow Price and the 

lesser of –  

(A) the Flow Impact of Virtual Bids and  

(B) the Flow Impacts of all Day-Ahead Scheduled Energy and EIM Base 



 
 

 
 
 

Schedules less the Flow Impacts of FMM Schedules, 

but not less than zero. 

(2) EIM Entity Balancing Authority Area Calculation.  Each EIM Entity Balancing 

Authority Area’s Virtual Bid adjustment shall be the sum of the individual 

Transmission Constraint calculation for all Transmission Constraints within that 

EIM Entity Balancing Authority Area. 

(de) Allocation.  The CAISO will allocate – 

(1) the Real-Time Congestion Offset for each EIM Entity Balancing Authority Area to 

the applicable EIM Entity Scheduling Coordinator; 

(2) the Real-time Congestion Offset for the CAISO Balancing Authority Area in 

accordance with Section 11.5.4.2; and 

(3) the Virtual Bid adjustment from each individual constraint calculation to each 

Scheduling Coordinator who submitted Virtual Bids based on that Scheduling 

Coordinator’s Virtual Award’s pro rata share of the gross positive Congestion 

revenues received by all Virtual Awards from that Transmission Constraint. 

11.5.4.1.32 Real-Time Marginal Cost of Losses Offset  

(a) Calculation.  The CAISO will calculate the Real-Time Marginal Cost of Losses Offset for 

each Balancing Authority Area as the sum of the product of the Marginal Cost of Losses 

component of the LMP and all positive or negative FMM Instructed Imbalance Energy, 

RTD Instructed Imbalance Energy, Uninstructed Imbalance Energy, and Unaccounted 

For Energy in the Balancing Authority Area. 

(b) Allocation.  The CAISO will allocate the amounts determined according to section 

Section 11.5.4.1.32(a) –  

(1) for the CAISO Balancing Authority Area, according to section Section 11.5.4.2; 

and 

(2) for EIM Entity Balancing Authority Areas, to the applicable EIM Entity Scheduling 

Coordinator. 

11.5.4.1.4 Real-Time Marginal Greenhouse Gas Cost Offset.  



 
 

 
 
 

The CAISO will calculate a five-minute Real-Time Marginal GHG Cost Offset amount in relation to each 

GHG Regulation Area.  The five-minute Real-Time Marginal GHG Cost Offset amount will equal the 

product of FMM IIE, RTD IIE, UIE and UFE within a GHG Regulation Area, including Schedules for Virtual 

Awards; GHG attributions associated with the GHG Regulation Area and the applicable Marginal GHG 

Cost.  The CAISO will allocate the Real-Time Marginal GHG Cost Offset amount to a GHG Regulation 

Area’s metered Demand. 

11.5.4.1.5 EIM Transfer Revenue. 

(a) Calculation.  The CAISO will calculate EIM Transfer revenue when the net EIM Transfer 

scheduling limit is reached in the Real-Time Market as the separation of the Marginal 

Energy Cost of the binding Balancing Authority Area in the EIM Area from the Marginal 

Energy Cost of an adjacent Balancing Authority Area in the EIM Area that is attributed to 

an EIM Transfer System Resource.   

(b) Allocation.  The CAISO will allocate EIM Transfer revenue by dividing the revenue 

equally to the Balancing Authorities on each side of the EDAM Internal Intertie as  

defined by the Balancing Authority Area boundary at that intertie, except when the CAISO 

has been notified during the implementation of the Real-Time Market within an EIM Entity 

Balancing Authority Area of an agreement between both EIM Entities on either side of a 

EIM Transfer that a different allocation for some portion of the transfer revenue is 

required to give effect to a pre-existing commercial arrangement, which will then be sub-

allocated–  

(1) for the CAISO Balancing Authority Area in accordance with the CAISO Tariff in 

the CAISO Balancing Authority Area, including allocation to Scheduling 

Coordinators for Existing Contract rights and Transmission Ownership Rights 

holders consistent with the terms of the agreements concerning use of the 

transmission facilities supporting the EIM Transfer;  

(2) for an EIM Entity Balancing Authority Area that does not participate in the Day-

Ahead Market in accordance with the associated EIM Transmission Service 

Provider tariff; and  



 
 

 
 
 

(3) for an EIM Entity Balancing Authority Area that participates in the Day-Ahead 

Market depending on whether the transmission across an EIM Intertie is made 

available by: (a) an EDAM Entity pursuant to Section 33.18.2, 2.1 or Section 

33.18.2.2.3, in which case the CAISO will allocate the EIM Transfer revenue to 

the EIM Entity Scheduling Coordinator for further allocation by the EIM 

Transmission Service Provider in accordance with its tariff, (b) an EDAM 

Transmission Service Provider customer pursuant to Section 33.18.2.2, in which 

case the CAISO will allocate the EIM Transfer revenue directly to the Scheduling 

Coordinator for the EDAM Transmission Service Provider customer, or (c) an 

EDAM Legacy Contact or EDAM Transmission Ownership Right pursuant to 

Section 33.18.2.2.2, in which case the CAISO will allocate the EDAM Transfer 

revenue to the Scheduling Coordinator for the EDAM Legacy Contact or EDAM 

Transmission Ownership Right holder, respectively. 

 

* * * * *  

 

11.5.7 Congestion Credit and Marginal Credit of Losses Credit  

11.5.7.1 RTM Congestion Credit for ETCs and TORs 

The CAISO shall not apply charges or payments to Scheduling Coordinators related to the MCC 

associated with all Points of Receipt and Points of Delivery pairs associated with valid and balanced ETC 

Self-Schedules or TOR Self-Schedules after the Day-Ahead Market.  The balanced portion for each ETC 

or TOR contract for each Settlement Interval will be based on the difference between: (1) the minimum of 

(a) the total Demand, (b) the total ETC or TOR Supply Self-Schedule submitted in RTM, including 

changes after twenty (20) minutes before the applicable Trading Hour if such change is permitted by the 

Existing Contract, or (c) the Existing Contract maximum capacity as specified in the TRTC Instructions; 

and (2) the valid and balanced portion of the Day-Ahead Schedule.  In determining the balanced portions, 

the CAISO evaluates the amounts based on the following variables: (a) for exports and imports, the 

CAISO shall use the schedule quantity specified in the Interchange schedule used for check out between 



 
 

 
 
 

CAISO and other Balancing Authority Areas; (b) for CAISO Demand, the CAISO shall use the Gross Load 

associated with the applicable ETC or TOR; and (c) for all Generation the CAISO shall use the quantity 

specified in the Dispatch Instructions.  For each Scheduling Coordinator, the CAISO shall determine for 

each Settlement Interval the applicable RTM Congestion Credit for FMM Instructed Imbalance Energy or 

RTD Instructed Imbalance Energy, which can be positive or negative, as the sum of the product of the 

relevant MWh quantity and the applicable weighted average MCC at each Point of Receipt and Point of 

Delivery associated with the valid and balanced portions of that Scheduling Coordinator’s ETC or TOR 

Self-Schedules.  The weights in the two markets will be based on the absolute values of the (a) deviation 

of the FMM Schedule or the CAISO Forecast of BAA Demand for the CAISOCAISO Forecast of CAISO 

Demand used in the FMM from Day-Ahead Schedules and (b) deviation of the RTD schedule or the 

CAISO Forecast of BAA Demand for the CAISOCAISO Forecast of CAISO Demand used in the RTD 

from Day-Ahead Schedules. 

11.5.7.2 RTM Marginal Cost of Losses Credit for Eligible TOR Self-Schedules 

For all Points of Receipt and Points of Delivery pairs associated with a valid and balanced TOR Self-

Schedule submitted to the RTM pursuant to an existing agreement between the TOR holder and either 

the CAISO or a Participating TO as specified in Section 17.3.3, the CAISO shall not impose any charge or 

make any payment to the Scheduling Coordinator related to the MCL associated with such TOR Self-

Schedules and will instead impose any applicable charges for losses as specified in the existing 

agreement between the TOR holder and either the CAISO or a Participating TO applicable to the relevant 

TOR.  In any case in which the TOR holder has an existing agreement regarding its TORs with either the 

CAISO or a Participating TO, the provisions of the agreement shall prevail over any conflicting provisions 

of this Section 11.5.7.2.  Where the provisions of this Section 11.5.7.2 do not conflict with the provisions 

of the agreement, the provisions of this Section 11.5.7.2 shall apply to the subject TORs.  The balanced 

portion of the TOR Self-Schedule after the Day-Ahead Market is the same balanced quantity mentioned 

in this Section 11.5.7.2 for the TOR Self-Schedule.  For each Scheduling Coordinator, the CAISO shall 

determine for each Settlement Interval the applicable RTM Marginal Cost of Losses Credit for Eligible 

TOR Self-Schedules for FMM Instructed Imbalance Energy and RTD Instructed Imbalance Energy, which 

can be positive or negative, as the sum of the product of the relevant MWh quantity and the weighted 



 
 

 
 
 

average MCL at each of the eligible Points of Receipt and Points of Delivery associated with the valid and 

balanced portions of that Scheduling Coordinator’s TOR Self-Schedules.  The weights in the two markets 

will be based on the absolute values of the: (a) deviation of the FMM Schedule or the CAISO Forecast of 

BAA Demand for the CAISOCAISO Forecast Of CAISO Demand used in the FMM from Day-Ahead 

Schedules; and (b) deviation of the RTD schedule or the CAISO Forecast of BAA Demand for the 

CAISOCAISO Forecast Of CAISO Demand used in the RTD from Day-Ahead Schedules.  For losses that 

the CAISO shall charge pursuant to Section 17.3.3, the specific loss charge amount shall be the product 

of: (a) the specific loss percentage as may be specified in an applicable agreement between the TOR 

holder and the CAISO or an existing agreement between the TOR holder and a Participating TO; (b) the 

weighted average SMEC price from the FMM and RTD markets with weights based on the absolute 

values of (1) deviation of FMM schedule or CAISO Forecast of BAA Demand for the CAISOCAISO 

Forecast Of CAISO Demand used in the FMM from Day-Ahead Schedules and (2) deviation of RTD 

schedule or CAISO Forecast of BAA Demand for the CAISOCAISO Forecast Of CAISO Demand used in 

the RTD from Day-Ahead Schedules; and (c) the balanced contract quantity mentioned in Section 

11.5.7.1. 

11.5.8 Settlement for Emergency Assistance  

This Section 11.5.8 shall apply to Settlement for emergency assistance provided to or by the CAISO, not 

EIM Assistance Energy Transfer Surcharges.  In any case in which the CAISO has entered into an 

agreement regarding emergency assistance, which agreement has been accepted by FERC, the 

provisions of the agreement shall prevail over any conflicting provisions of this Section 11.5.8.  Where the 

provisions of this Section 11.5.8 do not conflict with the provisions of the FERC-accepted agreement, the 

provisions of this Section 11.5.8 shall apply to the subject emergency assistance. 

 

* * * * * 

 

11.5.9 Flexible Ramping Product  

The CAISO will settle the Flexible Ramping Product as set forth in Section 11.25. 

11.5.10  Greenhouse Gas in the RTM 



 
 

 
 
 

Resources that receive a FMM or RTD attribution to serve Demand in a GHG Regulation Area will receive 

a GHG settlement.  The GHG settlement is the product of the FMM or RTD attribution to serve Demand in 

a specific GHG Regulation Area and the applicable FMM or RTD Marginal GHG Cost for that respective 

GHG Regulation Area.  A resource’s FMM GHG settlement for a specific GHG Regulation Area reflects 

any imbalance from the resource’s IFM GHG attribution for that GHG Regulation Area.  A resource’s RTD 

GHG settlement for a specific GHG Regulation Area reflects any imbalance from the resource’s FMM 

GHG attribution for that GHG Regulation Area.  For a resource within a GHG Regulation Area that does 

not receive an attribution to served Demand in another GHG Regulation Area, the cost of GHG 

compliance is embedded in the resource’s LMP.   

 

* * * * * 

 

11.8.1.2 Real-Time Self-Commitment Period 

A Real-Time Market Self-Commitment Period for a Bid Cost Recovery Eligible Resource shall consist of 

all consecutive Dispatch Intervals not in an IFM Commitment Period or a RUC Commitment Period where 

the Bid Cost Recovery Eligible Resource has a Self-Schedule or, except for Self-Provided Ancillary 

Services for Non-Spinning Reserve by a Short Start Unit, has a non-zero amount of Self-Provided 

Ancillary Services.  A Real-Time Market Self-Commitment Period for a Bid Cost Recovery Eligible 

Resource may not be less than the relevant MUT (rounded up to the next 15-minute Commitment 

Interval) when considered jointly with any adjacent IFM Self-Commitment Period.  For example, if a Bid 

Cost Recovery Eligible Resource self-commits at time h, the self-commitment will be extended to 

Commitment Interval h + MUT, unless an IFM or RUC Commitment Period exists starting after hour h, in 

which case the self-commitment will be extended to Commitment Interval h + min (MUT, t), where t 

represents the time interval between the Real-Time Market Self-Commitment Period and the IFM or RUC 

Commitment Period.  A Real-Time Market Self-Commitment Period for a Bid Cost Recovery Eligible 

Resource may not be apart from an IFM or RUC Commitment Period by less than the relevant MDT 

(rounded up to the next 15-minute Commitment Interval). For example, if a Bid Cost Recovery Eligible 

Resource self-commits at time T1 and has a RUC Schedule at time T2 < T1, the Real-Time Market Self-



 
 

 
 
 

Commitment Period will be extended to the interim Commitment Intervals if T1 - T2< MDT.   The number 

of Real-Time Market Self-Commitment Periods for a Bid Cost Recovery Eligible Resource within a 

Trading Day, when considered jointly with any adjacent IFM Self-Commitment Period, may not exceed 

the relevant MDS (or MDS + 1 if the first Real-Time Market Self-Commitment Period is the continuation of 

a Real-Time Market Commitment Period from the previous Trading Day).  For example, if a Bid Cost 

Recovery Eligible Resource self-commits at time T1 and has a RUC Schedule at time T2 > T1, the Real-

Time Market Self-Commitment Period will be extended to the interim Commitment Intervals if an 

additional Real-Time Market Start-Up at T1 would violate the MDS constraint.  To determine whether an 

extension of the RTM Self-Commitment Period applies for Multi-Stage Generating Resources, the CAISO 

will ensure that the respective Minimum Run Time and Minimum Down Time for both the Generating Unit 

and MSG Configuration levels are simultaneously respected. 

 

* * * * *  

 

11.8.2 IFM Bid Cost Recovery Amount 

 

* * * * *  

 

11.8.2.1 IFM Bid Cost Calculation  

For each Settlement Interval, the CAISO shall calculate IFM Bid Cost for each Bid Cost Recovery Eligible 

Resource as the algebraic sum of the IFM Start-Up Cost, IFM Transition Cost, IFM Minimum Load Cost, 

IFM Pump Shut-Down Cost, IFM Energy Bid Cost, IFM Pumping Cost, and IFM AS Bid Cost, IFM GHG 

Bid Cost, and IFM Imbalance Reserves Bid Cost.  For Multi-Stage Generating Resources, in addition to 

the specific IFM Bid Cost rules described in Section 11.8.2.1, the CAISO will apply the rules described in 

Section 11.8.1.3 to further determine the applicable MSG Configuration-based CAISO Market Start-Up 

Bid Cost, Transition Bid Cost, and Minimum Load Bid Cost in any given Settlement Interval.  For Multi-

Stage Generating Resources, the incremental IFM Start-Up Costs, IFM Minimum Load Costs, and IFM 

Transition Costs to provide Energy Scheduled in the Day-Ahead Schedule or awarded RUC or Ancillary 



 
 

 
 
 

Service capacity for an MSG Configuration other than the self-scheduled MSG Configuration are 

determined by the IFM rules specified in Section 31.3.  For RMR Resources, the CAISO shall calculate 

the IFM Bid Cost as the algebraic sum of the IFM Start-Up Cost adjusted to remove Opportunity Costs, 

IFM Transition Cost adjusted to remove Opportunity Costs, IFM Minimum Load Costs adjusted to remove 

Opportunity Costs, IFM Energy Bid Cost adjusted to remove Opportunity Costs, and IFM AS Bid Cost.  

The CAISO will also adjust the IFM Bid Costs for RMR Resources, to remove any bid adder that includes 

costs that were recovered under the RMR Contract.   

 

* * * * *  

 

11.8.2.1.7 IFM Transition Cost 

For each Settlement Interval, the IFM Transition Costs shall be based on the MSG Configuration to which 

the Multi-Stage Generating Resource is transitioning and is allocated to the CAISO Commitment Period 

of that MSG Configuration.  

11.8.2.1.7.1 IFM Transition Cost Applicability  

Within any eligible IFM CAISO Commitment Period determined pursuant to the rules specified in Section 

11.8.1.3, the CAISO shall apply the IFM Transition Costs for the Settlement Intervals in which the Multi-

Stage Generating Resource is actually transitioning from the “from” MSG Configuration and reaches the 

Minimum Load as registered in the Master File, or if applicable, as modified pursuant to Section 9.3.3, of 

the “to” MSG Configuration to which the Multi-Stage Generating Resource is transitioning, subject to the 

Tolerance Band. 

11.8.2.1.8 IFM Imbalance Reserves Bid Cost 

For any Settlement Interval, the IFM Imbalance Reserves Bid Cost shall be the product of the IRU Bid 

price and IRU Bid quantity (as reduced by the unavailable IRU quantity calculated per Section 11.2.1.8.1) 

plus the product of the IRD Bid price and IRD Bid quantity (as reduced by the unavailable IRD quantity 

calculated per Section 11.2.1.8.2).   

11.8.2.1.9 IFM GHG Bid Cost 

For each Settlement Interval, the IFM GHG Bid Cost shall be the product of the IFM GHG Award from 



 
 

 
 
 

each accepted IFM GHG Bid Adder for a relevant GHG Regulation Area and the applicable Marginal 

GHG Cost divided by the number of Settlement Intervals in a Trading Hour. 

11.8.2.2 IFM Market Revenue 

The CAISO will apply the following rules to calculate a Bid Cost Recovery Eligible Resource’s IFM Market 

Revenue used for purposes of calculating its IFM Bid Cost Shortfalls and IFM Bid Cost Surpluses 

calculated pursuant to Section 11.8.2, and for purposes of allocating the Bid Cost Uplift pursuant to 

Section 11.8.6.  The IFM Market Revenue calculations for both CAISO IFM Commitment Periods and 

Self-Committed Periods will be subject to the Day-Ahead Metered Energy Adjustment Factor pursuant to 

the rules specified in Section 11.8.2.5.   

11.8.2.2.1 CAISO IFM Commitment  

For any Settlement Interval in a CAISO IFM Commitment Period the IFM Market Revenue for a Bid Cost 

Recovery Eligible Resource is the algebraic sum of the fivetwo products specified below.  In the case of a 

Multi-Stage Generating Resource, the CAISO will calculate the market revenue at the Generating Unit or 

Dynamic Resource-Specific System Resource level.   

(1) The product of the delivered MWh in the relevant Day-Ahead Schedule in that Trading 

Hour (where for Pumped-Storage Hydro Units and Participating Load operating in the 

pumping mode or serving Load the MWh is negative), and the relevant IFM LMP, divided 

by the number of Settlement Intervals in a Trading Hour.   

(2) The product of the IFM AS Award from each accepted IFM AS Bid and the relevant 

Resource-Specific ASMP, divided by the number of Settlement Intervals in a Trading 

Hour. 

(3) The product of IFM GHG Award and relevant Marginal GHG Cost, divided by the number 

of Settlement Intervals in a Trading Hour. 

(4) The product of the IRU award (as reduced by the unavailable IRU quantity calculated per 

Section 11.2.1.8.1) and the Locational IRU Price. 

(5)  The product of the IRD award (as reduced by the unavailable IRD quantity calculated per 

Section 11.2.1.8.2) and the Locational IRD Price. 

 



 
 

 
 
 

* * * * * 

11.8.3 RUC Bid Cost Recovery Amount  

For purposes of determining the RUC Unrecovered Bid Cost Uplift Payments as determined in Section 

11.8.5 and for the purposes of allocating Net RUC Bid Cost Uplift as described in Section 11.8.6.5, the 

CAISO shall calculate the RUC Bid Cost Shortfall or the RUC Bid Cost Surplus as the algebraic difference 

between the RUC Bid Cost and the RUC Market Revenues for each Bid Cost Recovery Eligible Resource 

for each Settlement Interval.  The RUC Bid Costs shall be calculated pursuant to Section 11.8.3.1 and the 

RUC Market Revenues shall be calculated pursuant to Section 11.8.3.2.  The CAISO will include Bid Cost 

Recovery costs related to Short Start Units committed in Real-Time because of awarded RUC Capacity in 

RTM Compensation Costs.  The CAISO excludes RUC Bid Costs and RUC Market Revenues from 

calculations under this Section 11.8.3 to the extent the costs or revenues relate to RA Capacity that 

overlaps with a RUC Award for RCU or RUC Award for RCD as calculated per the methodology identified 

in Section 11.2.6.2.2 or Section 11.2.6.2.4, respectively. 

11.8.3.1 RUC Bid Cost Calculation  

For each Settlement Interval, the CAISO shall determine the RUC Bid Cost for a Bid Cost Recovery 

Eligible Resource as the algebraic sum of the RUC Start-Up Cost, RUC Transition Cost, RUC Minimum 

Load Cost, and RUC Availability Bid Cost.  For Multi-Stage Generating Resources, in addition to the 

specific RUC Bid Cost rules described in Section 11.8.3.1, the rules described in Section 11.8.1.3 will be 

applied to further determine the applicable MSG Configuration-based CAISO Market Start-Up Bid Costs, 

Transition Bid Costs, and Minimum Load Bid Costs.  For Multi-Stage Generating Resources, the 

incremental RUC Start-Up Costs, RUC Minimum Load Costs, and RUC Transition Costs to provide RUC 

awarded capacity for an MSG Configuration other than the self-scheduled MSG Configuration are 

determined by the RUC optimization rules in specified in Section 31.5.  For each Settlement Interval, the 

CAISO shall determine the RUC Bid Cost for an RMR Resource as the algebraic sum of the RUC Start-

Up Cost adjusted to remove Opportunity Costs and Variable Start-Up Operations and Maintenance 

Adders, and RUC Transition Cost adjusted to remove Opportunity Costs and Variable Start-Up 

Operations and Maintenance Adders. 

11.8.3.1.1 RUC Start-Up Cost 



 
 

 
 
 

The RUC Start-Up Cost for any Settlement Interval in a RUC Commitment Period shall consist of Start-Up 

Bid Cost of the Bid Cost Recovery Eligible Resource for the applicable RUC Commitment Period divided 

by the number of Settlement Intervals in the applicable RUC Commitment Period.  For each Settlement 

Interval, only the RUC Start-Up Cost in a CAISO RUC Commitment Period is eligible for Bid Cost 

Recovery.  The CAISO will determine the RUC Start-Up Cost for a Multi-Stage Generating Resource 

based on the MSG Configuration committed by the CAISO in RUC.   

The following rules shall be applied in sequence and shall qualify the RUC Start-Up Cost in a RUC 

Commitment Period: 

(a) The RUC Start-Up Cost for a RUC Commitment Period is zero if there is an IFM 

Commitment Period within that RUC Commitment Period. 

(b) The RUC Start-Up Cost for a RUC Commitment Period is zero if the Bid Cost Recovery 

Eligible Resource is manually pre-dispatched under an RMR Contract prior to the Day-

Ahead Market or is flagged as an RMR Dispatch in the Day-Ahead Schedule anywhere 

within that RUC Commitment Period. 

(c) The RUC Start-Up Cost for a RUC Commitment Period is zero if there is no RUC Start-

Up at the start of that RUC Commitment Period because the RUC Commitment Period is 

the continuation of an IFM Commitment Period, RUC Commitment Period, or RTM 

Commitment Period from the previous Trading Day. 

(d) The RUC Start-Up Cost for a RUC Commitment Period is zero if the Start-Up is delayed 

beyond the RUC Commitment Period in question or cancelled by the Real-Time Market 

prior to the Bid Cost Recovery Eligible Resource starting its start-up process. 

(e) If a RUC Start-Up is terminated in the Real-Time within the applicable RUC Commitment 

Period through an Exceptional Dispatch Shut-Down Instruction issued while the Bid Cost 

Recovery Eligible Resource is starting up, the RUC Start-Up Cost is prorated by the ratio 

of the Start-Up Time before termination over the RUC Start-Up Time. 

(f) The RUC Start-Up Cost for a RUC Commitment Period is qualified if an actual Start-Up 

occurs within that RUC Commitment Period.  An actual Start-Up is detected when the 

relevant metered Energy in the applicable Settlement Intervals indicates that the resource 



 
 

 
 
 

is Off before the time the resource is instructed to be On as specified in its Start-Up 

Instruction and is On in the Settlement Intervals that fall within the CAISO RUC 

Commitment Period.  The CAISO will determine whether the resource is On for this 

purpose based on whether its metered Energy is at or above the resource’s Minimum 

Load as registered in the Master File, or if applicable, as modified pursuant to Section 

9.3.3.   

(g) The RUC Start-Up Cost shall be qualified if an actual Start-Up occurs.  An actual Start-Up 

is detected when the relevant metered Energy in the applicable Settlement Intervals 

indicates the unit is Off before the time the resource is instructed to be On as specified in 

its Start Up Instruction and is On in the Settlement Intervals that fall within the CAISO 

RUC Commitment Period. 

11.8.3.1.2 RUC Minimum Load Cost 

The RUC Minimum Load Cost for the applicable Settlement Interval shall be the Minimum Load Bid Cost 

of the Bid Cost Recovery Eligible Resource, divided by the number of Settlement Intervals in a Trading 

Hour.  For each Settlement Interval, only the RUC Minimum Load Cost in a CAISO RUC Commitment 

Period is eligible for Bid Cost Recovery.  The RUC Minimum Load Cost for any Settlement Interval is zero 

if: (1) the Bid Cost Recovery Eligible Resource is manually pre-dispatched under a Legacy RMR Contract 

or the resource is flagged as an RMR Dispatch in the Day-Ahead Schedule in that Settlement Interval; (2) 

the Bid Cost Recovery Eligible Resource is not committed or Dispatched in the Real-time Market in the 

applicable Settlement Interval; or (3) the applicable Settlement Interval is included in an IFM Commitment 

Period.  For the purposes of determining RUC Minimum Load Cost for a Bid Cost Recovery Eligible 

Resource, recovery of the RUC Minimum Load Cost is subject to the Real-Time Performance Metric as 

specified in Section 11.8.4.4.  For Multi-Stage Generating Resources, the commitment period is further 

determined based on application of section 11.8.1.3.  The RUC Minimum Load Cost calculation will be 

subject to the Shut-Down State Variable and disqualified as specified in Section 11.17.2. 

11.8.3.1.3 RUC Availability Bid Cost 

The RUC Availability Bid Cost is calculated as the product of the RUC Award with the relevant RUC 

Availability Bid price, divided by the number of Settlement Intervals in a Trading Hour.  The RUC 



 
 

 
 
 

Availability Bid Cost for a Bid Cost Recovery Eligible Resource for a Settlement Interval is zero if the Bid 

Cost Recovery Eligible Resource is operating below its RUC Schedule, and also has a negative 

Uninstructed Imbalance Energy (UIE) magnitude in that Settlement Interval in excess of: (1) five (5) MWh 

divided by the number of Settlement Intervals in the Trading Hour; or (2) three percent (3%) of its 

maximum capacity divided by the number of Settlement Intervals in a Trading Hour.  The CAISO will 

determine the RUC Availability Bid Cost based on the Multi-Stage Generating Resource Generating Unit 

levelMSG Configuration.  The RUC Availability Cost for a Bid Cost for an RMR Resource for a Settlement 

Interval is zero. 

11.8.3.1.4 RUC Transition Cost  

For each Settlement Interval, the RUC Transition Costs shall be based on the MSG Configuration to 

which the Multi-Stage Generating Resource is transitioning and is allocated to the CAISO commitment 

period of that MSG Configuration.   

11.8.3.1.4.1 RUC Transition Costs Applicability  

Within any eligible RUC CAISO Commitment Period determined pursuant to the rules specified in Section 

11.8.1.3, the CAISO shall apply the RUC Transition Costs for the Settlement Intervals in which the Multi-

Stage Generating Resource is actually transitioning from the “from” MSG Configuration and reaches the 

Minimum Load as registered in the Master File, or if applicable, as modified pursuant to Section 9.3.3, of 

the “to” MSG Configuration to which the Multi-Stage Generating Resource is transitioning, subject to the 

Tolerance Band. 

11.8.3.2 RUC Market Revenues  

For any Settlement Interval, the RUC Market Revenue for a Bid Cost Recovery Eligible Resource is the 

RUC Availability Payment as specified in Section 11.2.2.1 divided by the number of Settlement Intervals 

in a Trading Hour.  If the RUC Availability Bid Cost of a BCR Eligible Resource is reduced to zero (0) in a 

Settlement Interval because of Uninstructed Deviation as stated in Section 11.8.3.1.3, then the RUC 

Market Revenue for that resource for that Settlement Interval shall also be set to zero (0) since the 

resource is subject to rescission of RUC Availability Payments as specified in Section 31.5.7.  The CAISO 

will determine the RUC Market Revenues for Multi-Stage Generating Resources based on the Generating 

Unit level. 



 
 

 
 
 

11.8.3.3 RUC Bid Cost Recovery for Metered Subsystem  

11.8.3.3.1 MSS Elected Gross Settlement 

For an MSS Operator that has elected gross Settlement, regardless of other MSS optional elections 

(Load following or RUC opt-in or out), the RUC Bid Cost and the RUC Market Revenue are calculated 

similarly to non-MSS resources on an individual resource basis as described in Sections 11.8.3.1 and 

11.8.3.2, respectively. 

11.8.3.3.2 MSS Elected Net Settlement  

For an MSS Operator that has elected net Settlement, regardless of other MSS optional elections (Load 

following or RUC opt-in or out), the RUC Bid Costs and RUC Market Revenue are combined with RTM 

Bid Cost and RTM Market Revenue on an MSS level, consistent with the Energy Settlement as calculated 

according to Section 11.8.4.3.2.   

 

* * * * * 

 

11.8.4 RTM Bid Cost Recovery Amount  

 

* * * * * 

 

11.8.4.1 RTM Bid Cost Calculation  

For each Settlement Interval, the CAISO shall calculate RTM Bid Cost for each Bid Cost Recovery 

Eligible Resource, as the algebraic sum of the RTM Start-Up Cost, RTM Minimum Load Cost, RTM 

Transition Cost, RTM Pump Shut-Down Cost, RTM Energy Bid Cost, RTM Pumping Cost, and RTM AS 

Bid Cost, and RTM GHG Bid Cost.  For each Settlement Interval, the CAISO shall calculate RTM Bid 

Cost for each RMR Resource as the algebraic sum of the RTM Start-Up Cost adjusted to remove 

Opportunity Costs and Variable Start-Up Operations and Maintenance Adders, RTM Transition Costs 

adjusted to remove Opportunity Costs and Variable Start-Up Operations and Maintenance Adders, RTM 

Energy Bid Cost adjusted to remove Opportunity Costs and Variable Energy Operations and Maintenance 

Adders, and RTM AS Bid Cost.  For Multi-Stage Generating Resources, in addition to the specific RTM 



 
 

 
 
 

Bid Cost rules described in Section 11.8.4.1, the rules described in Section 11.8.1.3 will be applied to 

further determine the applicable MSG Configuration-based CAISO Market Start-Up Bid Cost, Transition 

Bid Cost, and Minimum Load Bid Cost, in a given Settlement Interval.  For Multi-Stage Generating 

Resources, the incremental RTM Start-Up Cost, RTM Minimum Load Cost, and RTM Transition Cost to 

provide RTM committed Energy or awarded Ancillary Services capacity for an MSG Configuration other 

than the self-scheduled MSG Configuration are determined by the RTM optimization rules in specified in 

Section 34. 

 

* * * * *  

 

11.8.4.1.7 RTM Transition Cost  

For each Settlement Interval, the RTM Transition Costs shall be based on the MSG Configuration to 

which the Multi-Stage Generating Resource is transitioning and are allocated to the CAISO commitment 

period of that MSG Configuration. 

11.8.4.1.7.1 RTM Transition Cost Applicability  

Within any eligible RTM CAISO Commitment Period determined pursuant to the rules specified in Section 

11.8.1.3, the CAISO shall apply the RTM Transition Costs for the Settlement Intervals in which the Multi-

Stage Generating Resource is actually transitioning from the “from” MSG Configuration and reaches the 

Minimum Load as registered in the Master File, or if applicable, as modified pursuant to Section 9.3.3, of 

the “to” MSG Configuration to which the Multi-Stage Generating Resource is transitioning, subject to the 

Tolerance Band.   

11.8.4.1.8 RTM GHG Bid Cost 

For each Settlement Interval, the RTM GHG Bid Cost shall be the product of the RTM GHG Award from 

each accepted RTM GHG Bid Adder for a relevant GHG Regulation Area and the applicable Marginal 

GHG Cost. 

11.8.4.2 RTM Market Revenue Calculations  

11.8.4.2.1 For each Settlement Interval in a CAISO Real-Time Market Commitment Period, the RTM 

Market Revenue for a Bid Cost Recovery Eligible Resource is the algebraic sum of the elements listed 



 
 

 
 
 

below in this Section.  For Multi-Stage Generating Resources the RTM Market Revenue calculations will 

be made at the Generating Unit level. 

(a) The sum of the products of the FMM or RTD Instructed Imbalance Energy (including 

Minimum Load Energy of the Bid Cost Recovery Eligible Resource committed in RUC 

and where for Pumped-Storage Hydro Units and Participating Load operating in the 

pumping mode or serving Load, the MWh is negative), except Standard Ramping Energy, 

Residual Imbalance Energy, Exceptional Dispatch Energy, Derate Energy, MSS Load 

following Energy, Ramping Energy Deviation and Regulation Energy, with the relevant 

FMM and RTD LMP, for each Dispatch Interval in the Settlement Interval.  These 

amounts are subject to the Real-Time Performance Metric and the Persistent Deviation 

Metric as described in Sections 11.8.4.4 and 11.17, respectively. 

(b) The product of the Real-Time Market AS Award from each accepted Real-Time Market 

AS Bid in the Settlement Interval with the relevant ASMP, divided by the number of fifteen 

(15)-minute Commitment Intervals in a Trading Hour (4), and prorated to the duration of 

the Settlement Interval. 

(c) The relevant tier-1 No Pay charges for that Bid Cost Recovery Eligible Resource in that 

Settlement Interval. 

(d) The Forecasted Movement and Uncertainty Awards Settlement Amounts as calculated 

pursuant to Section 11.25 are included in the RTM Market Revenues calculation, not 

including: 

(1) the amounts rescinded pursuant to Section 11.25.3; 

(2) Forecasted Movement revenue when there are changes in Self-Schedules 

across consecutive Trading Hours; and  

(3) Forecasted Movement revenue when there are changes in EIM Base Schedules 

across consecutive Trading Hours without Economic Bids.  

(e) The product of RTM GHG Award from each accepted RTM GHG Bid Adder and relevant 

Marginal GHG Cost in that Settlement Interval. 

 



 
 

 
 
 

* * * * * 

 

 

11.8.6.5 Allocation of RUC Compensation Costs  

11.8.6.5.1 Calculation of RUC Compensation Costs  

For each Trading Hour of the RUC, the CAISO shall calculate the RUC Compensation Costs separately 

for RCU and RCD as the sum of the RUC Availability Payments for either RCU or RCD.  The RUC 

Compensation Costs for RCU additionally include  

and the hourly Net RUC Bid Cost Uplift. 

11.8.6.5.2 Calculation of the Hourly Net RUC Bid Cost Uplift  

For each Trading Hour of the RUC, the hourly Net RUC Bid Cost Uplift is determined as the sum over the 

Settlement Intervals in that Trading Hour of the product of any positive Net RUC Bid Cost Uplift remaining 

in the Settlement Interval after the sequential netting in Section 11.8.6.2 and the application of the uplift 

ratio as determined in Section 11.8.6.3.  Consistent with Section 31.5.2.2, Scheduling Coordinators for 

MSS Operators that have opted out of RUC participation, or opt-out of RUC by default as a result of 

having elected to Load follow, will not be subject to any RUC Bid Cost Uplift allocation.  Scheduling 

Coordinators for MSS Operators that have opted-into RUC, and consequently also are non-Load 

following and under gross Settlement, will receive the allocation of hourly Net RUC Bid Cost Uplift like all 

other Scheduling Coordinators. 

11.8.6.5.3 Allocation of the RUC Compensation Costs  

The CAISO allocates the sum of the RUC Compensation Costs as specified below. 

A Scheduling Coordinator’s allocation of RCU costs in tier 1 is the product of the RCU tier 1 cost 

allocation quantity, as specified in Section 11.8.6.5.3.1, and the RCU tier 1 cost allocation price, as 

specified in Section 11.8.6.5.3.3.   

A Scheduling Coordinator’s allocation of RCD costs in tier 1 is the product of the RCD tier 1 cost 

allocation quantity, as specified in Section 11.8.6.5.3.2, and the RCD tier 1 cost allocation price, as 

specified in 11.8.6.5.3.4. 

The CAISO allocates the costs of Reliability Capacity procurement not recovered through the RCU or 



 
 

 
 
 

RCD tier 1 cost allocations to Scheduling Coordinators in proportion to their metered Demand in the 

Trading Hour  for which the CAISO procured the Imbalance Reserves.  

11.8.6.5.3.1 RCU Tier 1 Cost Allocation Quantity 

A Scheduling Coordinator’s total RCU tier 1 cost allocation quantity is the sum of the tier 1 quantities, 

specified as follows. 

For a Scheduling Coordinator with net Virtual Supply Awards in a Trading Hour, the RCU tier 1 cost 

allocation quantity associated with its Virtual Supply is the higher of: (a) zero; or (b) the Scheduling 

Coordinator’s net Virtual Awards, if the Balancing Authority Area in which that Scheduling Coordinator is 

located has net Virtual Supply.   

For a Scheduling Coordinator with under-scheduled Load in a Trading Hour, the RCU tier 1 cost 

allocation quantity associated with its under-scheduled Load is the net negative metered Demand, 

excluding net negative Demand associated with balanced ETC/TOR rights and negative deviation for 

Participating Load resulting from a market dispatch. 

11.8.6.5.3.2 RCD Tier 1 Cost Allocation Quantity 

A Scheduling Coordinator’s total RCD tier 1 cost allocation quantity is the sum of the tier 1 quantities, 

specified as follows. 

For a Scheduling Coordinator with net Virtual Demand Awards in a Trading Hour, the RCD tier 1 cost 

allocation quantity associated with its Virtual Demand is the lower of: (a) zero; or (b) the Scheduling 

Coordinator’s net Virtual Awards, if the Balancing Authority Area in which that Scheduling Coordinator is 

located has net Virtual Demand.   

For a Scheduling Coordinator with over-scheduled Load in a Trading Hour, the RCD tier 1 cost allocation 

associated with its over-scheduled Load is the net positive metered Demand, excluding net positive 

demand associated with balanced ETC/TOR rights and positive deviation for Participating Load resulting 

from a market dispatch.   

11.8.6.5.3.3 RCU Tier 1 Cost Allocation Price 

The RCU tier 1 cost allocation price for a Trading Hour is the lower of: (a) the RUC Compensation Costs 

for RCU, as adjusted by payment rescissions applied per Section 11.2.2.2, divided by the total MWs of 

RCU awards; and (b) the RUC Compensation Costs for RCU to meet Measured Demand divided by 



 
 

 
 
 

the sum of each Scheduling Coordinator’s RCU tier 1 cost allocation quantity in that Trading Hour. 

11.8.6.5.3.4 RCD Tier 1 Cost Allocation Price 

The RCD tier 1 cost allocation price for a Trading Hour is the lower of: (a) the RUC Compensation Costs 

for RCD, as adjusted by payment rescissions applied per Section 11.2.2.2, divided by the total MWs of 

RCD awards; and (b) the RUC Compensation Costs for RCD to meet Measured Demand divided by the 

sum of each Scheduling Coordinator’s RCD tier 1 cost allocation quantity in that Trading Hour 

11.8.6.5.3.5 Reliability Capacity Cost Allocation to MSSs 

The CAISO allocates costs of Reliability Capacity to a MSS the same as any other Scheduling 

Coordinator irrespective of the MSS’s election, per Section 4.9.13, of net Settlements or gross 

Settlements. 

The CAISO does not allocate costs of Reliability Capacity from either tier 1 or tier 2 to a MSS that has 

elected, per Section 4.9.13, to Load follow with its generating resources. 

11.8.6.5.3.6 Reliability Capacity Cost Allocation to Holders of ETCs or TORs 

The CAISO excludes from tier 1 and tier 2 allocations for both RCU and RCD the valid and balanced 

portion of ETC and TOR self-schedules.  The CAISO does not exclude from the Reliability Capacity cost 

allocations any quantities above the valid and balanced portion of ETC or TOR self-schedules. 

 

11.8.6.5.3.1 Allocation of the First Tier 

Hourly RUC Compensation Costs are allocated in the first tier as follows: 

(i) The amount of RUC Compensation Costs allocated to each Scheduling Coordinator is 

equal to the product of the RUC Bid Cost Uplift rate and the RUC obligation for the 

Scheduling Coordinator.  Participating Load will not be subject to the first-tier allocation of 

RUC Compensation Costs to the extent that the Participating Load’s Net Negative CAISO 

Demand Deviation in that Trading Hour is incurred pursuant to a CAISO directive to 

consume in a Dispatch Instruction. 

(ii) The RUC Bid Cost Uplift rate is equal to the lower of (a) the RUC Compensation Costs to 

meet Measured Demand divided by the sum of each Scheduling Coordinator’s Net 

Negative CAISO Demand Deviation and any positive net system-wide Virtual Supply 



 
 

 
 
 

Awards in that Trading Hour, or (b) the RUC Compensation Cost divided by the total 

RUC Award, for all Scheduling Coordinators in that Trading Hour. 

(iii) The RUC obligation for each Scheduling Coordinator is equal to the sum of the Net 

Negative CAISO Demand Deviation for the Scheduling Coordinator in that Trading Hour 

and any RUC Bid Cost obligation for Virtual Supply Awards for the Scheduling 

Coordinator. 

(iv) The portion of the RUC Compensation Costs to meet Measured Demand are equal to the 

RUC Compensation Cost minus the excess load share, where the excess load share is 

equal to the product of (a) the RUC Compensation Cost divided by total RUC Capacity 

and (b) the maximum of zero (0) or the amount by which the CAISO Forecast of CAISO 

Demand exceeds Measured Demand. 

(v) For each Scheduling Coordinator with positive net Virtual Supply Awards, the RUC Bid 

Cost obligation for Virtual Supply Awards is equal to the product of (a) the positive net 

Virtual Supply Awards for the Scheduling Coordinator divided by the sum of each 

Scheduling Coordinator’s positive net Virtual Supply Awards and (b) any positive net 

system-wide Virtual Supply Awards.  For each Scheduling Coordinator with non-positive 

net Virtual Supply Awards, the RUC Bid Cost obligation for Virtual Supply Awards is zero 

(0). 

11.8.6.5.3.2 Allocation in the Second Tier  

In the second tier, the Scheduling Coordinator shall be charged an amount equal to any remaining RUC 

Compensation Costs in proportion to the Scheduling Coordinator’s metered CAISO Demand in any 

Trading Hour, including any RUC Compensation Costs that were not recovered in the first tier pursuant to 

Section 11.8.6.5.3.1. 

 

* * * * * *  

11.10.6 Upward Ancillary Services Neutrality Adjustment  

For each Settlement Period the difference between the upwards Ancillary Service cost and the sum of the 

total Ancillary Services obligation and neutrality adjustments will be allocated to all Scheduling 



 
 

 
 
 

Coordinators in proportion to their upward Ancillary Service Obligation (before taking into consideration 

the Inter-SC Trades of Ancillary Services).  The CAISO shall exclude EDAM Transfers and EIM Transfers 

between the CAISO and an EDAM Entity, or an EIM Entity, from the calculation of the upwards Ancillary 

Service Obligation for this neutrality adjustment.  The upwards Ancillary Service cost is the sum of the 

upward Ancillary Services payments made pursuant to Sections 11.10.1.1, 11.10.1.2, and 11.10.3.1.  The 

total upward Ancillary Services obligation and neutrality adjustments is the sum of the requirements in 

Sections 11.10.2.2.2, 11.10.2.2.3, 11.10.3.1, 11.10.3.4, 11.10.4.1, and 11.10.4.4. 

 

* * * * * *  

 

11.14 Neutrality   

The CAISO shall be authorized to levy additional charges or make additional payments as special 

adjustments in regard to: 

(a)  amounts required to reach an accounting trial balance of zero in the course of the 

Settlement process in the event that the charges calculated as due from CAISO Debtors 

are lower than payments calculated as due to the CAISO Creditors for the same Trading 

Day, which includes any amounts required to round up any invoice amount expressed in 

dollars and cents to the nearest whole dollar amount.  These charges will be allocated 

amongst the Scheduling Coordinators who traded on that Trading Day pro rata to their 

Measured Demand in MWh of Energy for that Trading Day on a monthly basis.  In the 

event that the charges due from CAISO Debtors are higher than the payments due to 

CAISO Creditors, the CAISO shall allocate a payment to the Scheduling Coordinators 

who traded on that Trading Day pro rata to their Measured Demand in MWh of Energy for 

that Trading Day on a monthly basis; and  

(b)  awards payable by or to the CAISO pursuant to good faith negotiations or CAISO ADR 

Procedures that the CAISO is not able to allocate to or to collect from a Market 

Participant or Market Participants in accordance with Section 13.5.3.  These charges will 

be allocated among Scheduling Coordinators over an interval determined by the CAISO 



 
 

 
 
 

and pro rata based on EDAM Measured Demand during that interval, if the dispute 

concerned the IFM, EIM Measured Demand during that interval, if the dispute concerned 

the Real-Time Market or RUC, or otherwise Measured Demand during that interval. 

 

* * * * * *  

 

11.25 Settlement of Flexible Ramping Product  

11.25.1 Settlement of Forecasted Movement 

11.25.1.1  Generally 

The CAISO will settle Forecasted Movement for a direction as specified in this Section 11.25.1 by 

Balancing Authority Area for each Balancing Authority Area that has a distinct Uncertainty Requirement 

for that direction, as specified in Section 44.2.4.1, and separately will settle Forecasted Movement for a 

direction as specified in this Section 11.25.1 for the group of Balancing Authority Areas that shares a 

common Uncertainty Requirement for that direction, as specified in Section 44.2.4.1. 

11.25.1.2 FMM.   

The CAISO will settle FMM Forecasted Movement with Scheduling Coordinators as follows, where 

upward movement is a positive amount and downward movement is a negative amount: 

(a) the product of the Forecasted Movement calculated for each resource pursuant to 

Section 44.3 in MWhs and the FMM FRUP; plus 

(b) the product of the Forecasted Movement calculated for each resource pursuant to 

Section 44.3 in MWhs and the product of the FMM FRDP and negative one. 

The CAISO settles FMM Forecasted Movement with Scheduling Coordinators as the product of: (a) the 

difference between the FMM Forecasted Movement quantity and the DAM Forecasted Movement 

Quantity or Base Schedule Forecasted Movement quantity; and (b) the difference between the FMM 

Flexible Ramp Up Price and the FMM Flexible Ramp Down Price. 

11.25.1.3 RTD.   

The CAISO will settle RTD Forecasted Movement with Scheduling Coordinators as follows, where upward 

movement is a positive amount and downward movement is a negative amount: 



 
 

 
 
 

(a) the product of the difference between the RTD Forecasted Movement and the FMM 

Forecasted Movement for the relevant Settlement Interval, both calculated for each 

resource pursuant to Section 44.3 in MWhs, and the RTD FRUP, less any rescission 

amounts pursuant to section 11.25.3; plus 

(b) the product of the difference between the RTD Forecasted Movement and the FMM 

Forecasted Movement for the relevant Settlement Interval, both calculated for each 

resource pursuant to Section 44.3 in MWhs, and the product of the RTD FRDP and 

negative one, less any rescission amounts pursuant to section 11.25.3. 

The CAISO settles RTD Forecasted Movement with Scheduling Coordinators as the product of: (a) the 

difference between the RTD Forecasted Movement quantity and the FMM Forecasted Movement 

Quantity; and (b) the difference between the RTD Flexible Ramp Up Price and the RTD Flexible Ramp 

Down Price. 

11.25.1.4 Allocation of Residual Forecasted Movement Settlements. 

For Balancing Authority Areas that share a common Uncertainty Requirement for a direction, as specified 

in Section 44.2.4.1, the CAISO allocates the algebraic sum of the funds remaining after it settles 

Forecasted Movement for a direction pursuant to Sections 11.3.1, 11.3.2, and 11.25.1 to each Scheduling 

Coordinator’s metered CAISO Demand, metered EDAM Demand, or metered EIM Demand in proportion 

to its share of the sum of metered CAISO Demand, metered EDAM Demand, and metered EIM Demand 

within that group of Balancing Authority Areas sharing a common Uncertainty Requirement.the CAISO 

will settle amounts remaining after settlement of Forecasted Movement pursuant to Section 11.25.1 to 

each Scheduling Coordinator based on its EIM Demand or metered CAISO Demand in proportion to the 

total EIM Demand and metered CAISO Demand within that group of Balancing Authority Areas sharing a 

common Uncertainty Requirement.  

For a Balancing Authority Area that has a distinct Uncertainty Requirement for a direction, as specified in 

Section 44.2.4.1, the CAISO allocates the algebraic sum of the funds remaining after it settles Forecasted 

Movement for a direction pursuant to Sections 11.3.1, 11.3.2, and 11.25.1 to each Scheduling 

Coordinator’s metered Demand in proportion to its share of the sum of metered Demand within that single 

Balancing Authority Area.the CAISO will settle amounts remaining after settlement of Forecasted 



 
 

 
 
 

Movement pursuant to Section 11.25.1 to each Scheduling Coordinator based on its EIM Demand or 

metered CAISO Demand in proportion to the total EIM Demand or metered CAISO Demand within that 

single Balancing Authority Area. 

The allocation to Scheduling Coordinators is a charge if the algebraic sum of funds remaining is negative 

and a payment if the algebraic sum is positive. 

 

11.25.2 Settlement of Uncertainty Requirement 

11.25.2.1 Payment to Resources. 

11.25.2.1.1 FMM Uncertainty Awards 

For a resource with an IRU Award, the CAISO applies a deviation settlement as the product of the 

Flexible Ramp Up Price and the difference between the upward Five-minute Imbalance Reserve Quantity 

and the upward FMM Uncertainty Award. 

For a resource with an IRD Award, the CAISO applies a deviation settlement as the product of the 

Flexible Ramp Down Price and the difference between the downward Five-minute Imbalance Reserve 

Quantity and downward FMM Uncertainty Award. 

If a resource has no Imbalance Reserves Award, then the CAISO settles upward and downward 

Uncertainty Awards as the product of the Uncertainty Award and the Flexible Ramp Up Price, in the case 

of an upward Uncertainty Award, or the Flexible Ramp Down Price, in the case of a downward 

Uncertainty Award.   

11.25.2.1.2 RTD Uncertainty Awards 

The CAISO settles RTD Uncertainty Awards with Scheduling Coordinators as the algebraic sum of the 

upward uncertainty awards defined in part (a) of this Section 11.25.2.1.2 and the downward uncertainty 

awards defined in part (b) of this Section 11.25.2.1.2. 

(a) Upward Uncertainty Awards – the product of the RTD Flexible Ramp Up Price and the  

difference between the upward RTD Uncertainty Award quantity and the upward FMM 

Uncertainty Award quantity for the relevant Settlement Interval, both calculated for each 

resource pursuant to Section 44.2 in MWhs, less any rescission amounts pursuant to 

section 11.25.3. 



 
 

 
 
 

(b) Downward Uncertainty Awards – the product of the RTD Flexible Ramp Down Price and 

the difference between the downward RTD Uncertainty Award quantity and the 

downward FMM Uncertainty Award quantity for the relevant Settlement Interval, both 

calculated for each resource pursuant to Section 44.2 in MWhs, less any rescission 

amounts pursuant to section 11.25.3. 

 

On a daily basis, the CAISO will settle awards to resources for providing the Uncertainty Requirement at 

the applicable FRUP or FRDP less any payment rescission for each interval pursuant to Section 11.25.3. 

11.25.2.2 Allocation of Costs of Uncertainty Movement Procured. 

11.25.2.2.1 Settlement Process. 

(a) Generally.  The CAISO will settle Uncertainty Awards for a 

direction as specified in this Section 11.25.2.2 by Balancing 

Authority Area for each Balancing Authority Area that has a 

distinct Uncertainty Requirement for that direction, as specified in 

Section 44.2.4.1, or separately will settle Uncertainty Awards for 

a direction as specified in this Section 11.25.2.2 for the group of 

Balancing Authority Areas that shares a common Uncertainty 

Requirement for that direction, as specified in Section 44.2.4.1. 

(b) Daily.  The CAISO will initially— 

(1) allocate the cost of the Uncertainty Awards for a 

direction on a daily basis according to the categories as 

set forth in Sections 11.25.2.2.2 and 11.25.2.2.3 within 

the group of Balancing Authority Areas that shares a 

common Uncertainty Requirement for that direction or 

within a Balancing Authority Area that has a distinct 

Uncertainty Requirement for that direction, as applicable; 

and 

(2) allocate the daily amounts to Scheduling Coordinators 



 
 

 
 
 

as set forth in Section 11.25.2.2.4. 

(c) Monthly.  The CAISO will resettle the costs of the Uncertainty 

Awards by— 

(1) reversing the daily allocation; 

(2) assigning the monthly costs of the Uncertainty Awards to 

Peak Flexible Ramp Hours and Off-Peak Flexible Ramp 

Hours; 

(3) separately allocating the monthly Peak Flexible Ramp 

Hours amounts and Off-Peak Flexible Ramp Hours 

amounts to the categories as set forth in Sections 

11.25.2.2.2 and 11.25.2.2.3 within the group of 

Balancing Authority Areas that shares a common 

Uncertainty Requirement for that direction or within a 

Balancing Authority Area that has a distinct Uncertainty 

Requirement for that direction, as applicable; and 

(4) allocating the monthly amounts in each category to 

Scheduling Coordinators as set forth in Section 

11.25.2.2.4. 

11.25.2.2.2 Allocation of Charges to Categories. 

(a) Determination of Uncertainty Movement for Resources.  For each interval, the CAISO 

will calculate the net Uncertainty Movement of each resource according to the following 

categories: 

(1) for Supply resources other than non-Dynamic System Resources as the 

difference between the Dispatch Instruction of the binding interval in the next 

RTD run and the first advisory RTD interval in the current run. 

(2) for non-Dynamic System Resources and export schedules as the difference 

between the schedule used in the RTD (accounting for ramp) for the binding 

interval in the next RTD run and the schedule used for the first advisory interval 



 
 

 
 
 

in the current RTD run. 

(b) RTD Uncertainty Movement.  The CAISO will determine the total net RTD Uncertainty 

Movement for each category separately for the group of Balancing Authority Areas that 

shares a common Uncertainty Requirement for that direction or a Balancing Authority 

Area that has a distinct Uncertainty Requirement for that direction, as applicable— 

(1) for the category of Supply resources, which shall not include non-Dynamic 

System Resources, as the net sum of the five-minute Uncertainty Movement 

determined pursuant to Section 11.25.2.2.2 of all the Supply resources in the 

category. 

(2) for the category of Intertie resources, which shall comprise non-Dynamic System 

Resources and exports, as the net sum of the five-minute Uncertainty Movement 

determined pursuant to Section 11.25.2.2 of all the non-Dynamic System 

resources and export schedules. 

(3) for the non-Participating Load category, as the difference between –  

(A) the CAISO Forecast of BAA Demand CAISO Forecast of CAISO 

Demand, the CAISO forecast of Balancing Authority Area EIM Demand, 

or the CAISO forecast of EIM Area EIM Demand, as applicable, of the 

binding interval in the next RTD run; and 

(B) CAISO Forecast of BAA Demand the CAISO Forecast of CAISO 

Demand, the CAISO forecast of Balancing Authority Area EIM Demand, 

or the CAISO forecast of EIM Area EIM Demand, as applicable, for the 

first advisory interval in the current RTD run. 

 

* * * * * *  

 

11.29.5.3 Data Files 

Settlement Statements relating to each Scheduling Coordinator, CRR Holder, Black Start Generator or 

Participating TO will be accompanied by data files of supporting information that includes the following for 



 
 

 
 
 

each Settlement Period of the Trading Day: 

(a) the aggregate quantity (in MWh) of Energy supplied or withdrawn by the Scheduling 

Coordinator Metered Entities represented by the Scheduling Coordinator; 

(b) the aggregate quantity (in MW) and type of Ancillary Services capacity provided or 

purchased; 

(c) the relevant prices that the CAISO has applied in its calculations; 

(d) details of the scheduled quantities of Energy, Imbalance Reserves, Reliability Capacity, 

and Ancillary Services accepted by the CAISO in the Day-Ahead Market and the RTM; 

(e) details of FMM Instructed Imbalance Energy or RTD Imbalance Energy and penalty 

payments; 

(f) details of any payments or charges associated with the CRR Auctions; and 

(g) detailed calculations of all fees, charges and payments allocated among Scheduling 

Coordinators and each Scheduling Coordinator’s share. 

 

* * * * * *  

 

11.29.17.2 Payment Default Allocation 

11.29.17.2.1 Methodology for Allocating Payment Default Amounts 
 
Each payment default amount allocated to CAISO Creditors through a shortfall allocation pursuant to 

Section 11.29.17.1 and that remains unpaid by the defaulting CAISO Debtor will be allocated on the 

next practicable Invoices to the Default-Invoiced SCIDs to which the percentage shares calculated 

pursuant to Section 11.29.17.2.7 for the current calendar quarter apply, excluding the CAISO Debtor 

that has not paid the payment default amount, pursuant to the following methodology: 

(a) Twenty (20) percent of the payment default amount will be allocated to the Default-

Invoiced SCIDs in proportion to the net amounts that were payable in each applicable 

calendar quarter (and averaged within such calendar quarter) to the Default-Invoiced 

SCIDs over the applicable Default Look-Back Periods. For Market Participants subject to 

Default Election option 1, these net amounts will be calculated on an SCID-by-SCID 



 
 

 
 
 

basis.  For Market Participants that are eligible for and have chosen Default Election 

option 2, these net amounts will be calculated by consolidating all of the data for the 

applicable SCIDs, recognizing any offsetting effect of an individual SCID’s positive or 

negative dollar amount in the consolidated total. 

(b) Thirty (30) percent of the payment default amount will be allocated to the Default-

Invoiced SCIDs in proportion to the sum of the absolute values of the dollar amounts 

shown on their Invoices payable or receivable in each applicable calendar quarter (and 

averaged within such calendar quarter) over the applicable Default Look-Back Periods, 

after excluding dollar amounts shown on the Invoices for payments and charges for 

GMC, RMR, and Wheeling Access Charge costs, and after excluding the billing of 

Access Charges and the payment of Transmission Revenue Requirements to 

Participating Transmission Owners. For Market Participants subject to Default Election 

option 1, the sum of the absolute values of the dollar amounts shown on their Invoices 

payable or receivable in each applicable calendar quarter will be calculated on an SCID-

by-SCID basis. For Market Participants that are eligible for and have chosen Default 

Election option 2, the absolute values of the net sum of the dollar amounts shown on 

their Invoices payable or receivable in each applicable calendar quarter will be 

calculated by consolidating all of the data for the applicable SCIDs, recognizing any 

offsetting effect of an individual SCID’s positive or negative dollar amount in the 

consolidated total. 

(c)  Fifty (50) percent of the payment default amount will be allocated to the Default-

Invoiced SCIDs in proportion to the largest of the following five (5) amounts calculated 

in MWh for every month in each applicable calendar quarter (and averaged within such 

calendar quarter) for each Default-Invoiced SCID over the applicable Default Look-Back 

Periods:  

(1) Cleared Day-Ahead Schedules to supply Energy, plus Day-Ahead Ancillary 

Services Awards and qualified Self-Provided Ancillary Services, plus scheduled 

supply obligation for Ancillary Services (including imports but excluding RUC 



 
 

 
 
 

SchedulesAwards), plus Virtual Supply Awards; 

(2) Metered Generation, plus Real-Time Interchange Import Schedules, plus 

Real-Time Ancillary Services Awards and qualified Self-Provided Ancillary 

Services, plus FMM Ancillary Services Awards and qualified Self-Provided 

Ancillary Services, plus Real-Time supply obligation for Ancillary Services; 

(3) Cleared Day-Ahead Schedules for Demand (including Demand served by 

Pumped-Storage Hydro Units and exports) multiplied by one-hundred three 

(103) percent to reflect Transmission Losses, plus scheduled demand obligation 

for Ancillary Services, plus Virtual Demand Awards; 

(4) Metered Load multiplied by one-hundred three (103) percent to reflect 

Transmission Losses, plus Real-Time Interchange Export Schedules, plus 

Real- Time demand obligation for Ancillary Services; or 

(5) The greater of (A) the quantity of CRRs acquired in CRR Auctions or transferred 

through the Secondary Registration System (excluding CRRs acquired in CRR 

Allocations) or (B) Inter-SC Trades of Energy. 

For Market Participants subject to Default Election option 1, each of the five (5) amounts 

calculated in MWh for every month in each applicable calendar quarter (and averaged within such 

calendar quarter) will be calculated on an SCID-by-SCID basis.  For Market Participants that are 

eligible for and have chosen Default Election option 2, each of the five (5) amounts calculated in 

MWh for every month in each applicable calendar quarter (and averaged within such calendar 

quarter) will be calculated by consolidating all of the data for the applicable SCIDs. 

 

* * * * * *  

 

 



Section 27 

In the Day-Ahead and Real-Time time frames the CAISO operates a series of procedures and markets 

that together comprise the CAISO Markets Processes.  In the Day-Ahead time frame, the CAISO 

conducts the Market Power Mitigation (MPM) process, the Integrated Forward Market (IFM) and the 

Residual Unit Commitment (RUC) process.  In the Real-Time time frame, the CAISO does the following: 

1) accepts the Economic Bids and Self-Schedules used in the Real-Time Market procedures, 2) conducts 

the MPM process for the RTM, 3) accepts and awards HASP Block Intertie Schedules for Energy and 

Ancillary Services, 4) provides HASP Advisory Schedules for Energy and Ancillary Services for Bids that 

do not create a HASP Block Intertie Schedule, 5) conducts the Real-Time Unit Commitment (RTUC), 6) 

conducts the Short-Term Unit Commitment (STUC), 7) conducts the Fifteen Minute Market (FMM), and 8) 

conducts the five-minute Real-Time Dispatch (RTD).  As appropriate, the CAISO Markets Processes 

utilize transmission and Security Constrained Unit Commitment and dispatch algorithms in conjunction 

with a Base Market Model adjusted as described in Sections 27.5.1 and 27.5.6 to optimally commit, 

schedule and Dispatch resources and determine marginal prices for Energy, Imbalance Reserves, 

Ancillary Services and RUC Capacity.  Congestion Revenue Rights are available and entitle holders of 

such instruments to a stream of hourly payments or charges associated with revenue the CAISO collects 

or pays from the Marginal Cost of Congestion component of hourly Day-Ahead LMPs for Energy, 

Locational IRU Prices, and Locational IRD Prices.  Through the operation of the CAISO Markets 

Processes the CAISO develops Day-Ahead Schedules, Imbalance Reserves Awards, Day-Ahead AS 

Awards and RUC Schedules, HASP Block Intertie Schedules for Energy and AS Awards, HASP Advisory 

Schedules, FMM Energy Schedules, and FMM Ancillary Services Awards, Real-Time AS Awards and 

Dispatch Instructions to ensure that sufficient supply resources are available in Real-Time to balance 

Supply and Demand and operate in accordance with Reliability Criteria. 

27.1 LMPs and Ancillary Services Marginal Prices 

 

* * * * *  

 

27.1.1 Locational Marginal Prices for Energy 



 
 

 

As further described in Appendix C, the LMP for Energy at any PNode is the marginal cost of serving the 

next increment of Demand at that PNode calculated by the CAISO through the operations of the CAISO 

Markets considering, as described further in the CAISO Tariff, among other things, modeled  

Transmission Constraints (including Remedial Action Schemes), transmission losses, the performance 

characteristics of resources, and Bids submitted by Scheduling Coordinators and as modified through the 

Locational Market Power Mitigation process.  The LMP at any given PNode is comprised of fourthree 

marginal cost components: the System Marginal Energy Cost (SMEC); Marginal Cost of Losses (MCL); 

and Marginal Cost of Congestion (MCC); and Marginal Greenhouse Gas Cost.  Through the IFM the 

CAISO calculates LMPs for each Trading Hour of the next Trading Day.  Through the FMM the CAISO 

calculates distinct financially binding fifteen-minute LMPs for each of the four fifteen-minute intervals 

within a Trading Hour.  Through the Real-Time Dispatch, the CAISO calculates five-minute LMPs for each 

of the twelve (12) five (5) minute Dispatch Intervals of each Trading Hour.  The CAISO uses the FMM or 

RTD LMPs for Settlements of the Real-Time Market.  

27.1.1.1 System Marginal Energy Cost 

The System Marginal Energy Cost (SMEC) component of the LMP reflects the marginal cost of providing 

Energy from a designated reference Location.  For this designated reference Location the CAISO will 

utilize a distributed Reference Bus whose constituent PNodes are weighted in proportions referred to as 

Reference Bus distribution factors.  The SMEC shall be the same throughout the system.Balancing 

Authority Area. 

27.1.1.2 Marginal Cost of Losses 

For all PNodes and Aggregated PNodes in the CAISO Balancing Authority Area, including Scheduling 

Points, the use of the Base Market Model adjusted as described in Sections 27.5.1 and 27.5.6 in the DAM 

and the RTM processes incorporates Transmission Losses.  At each PNode or Aggregated PNode, the 

Marginal Cost of Losses is the System Marginal Energy Cost multiplied by the Marginal Loss factor at that 

PNode or Aggregated PNode.  The Marginal Cost of Losses at a Location (PNode or APNode) may be 

positive or negative depending on whether an increase in Demand at that Location marginally increases 

or decreases the cost of Transmission Losses, using the distributed Reference Bus to balance it.  The 

Marginal Loss factors are determined through a process that calculates the sensitivities of Transmission 



 
 

 

Losses with respect to changes in injection at each Location in the FNM.  For CAISO Controlled Grid 

facilities outside the CAISO Balancing Authority Area, the CAISO shall assess the cost of Transmission 

Losses to Scheduling Coordinators using each such facility based on the quantity of losses agreed upon 

with the neighboring Balancing Authority multiplied by the LMP at the PNode of the Transmission 

Interface with the neighboring Balancing Authority Area.  The MCLs calculated for Locations within the 

CAISO Balancing Authority Area shall not reflect the cost of Transmission Losses on those facilities. 

27.1.1.3 Marginal Cost of Congestion 

The Marginal Cost of Congestion at a PNode reflects the net contributiona linear combination of the 

Shadow Prices of the binding Transmission Constraints (including Remedial Action Schemes) at the 

optimal solutionin the network, weightedmultiplied by the corresponding Power Transfer Distribution 

Factors (PTDFs), and coefficient relevant to the transmission segment within that constraint, which asis 

described in Appendix C.  The Marginal Cost of Congestion for a Transmission Constraint may be 

positive or negative depending on whether a power injection at that Location marginally increases or 

decreases Congestion. 

27.1.1.3.1 Marginal GHG Cost 

The Marginal GHG Cost at a PNode reflects the allocation of a GHG Transfer for a GHG Regulation Area 

as described in Appendix C.  The Marginal GHG Cost for a GHG Regulation Area may be positive or zero 

depending on the resources receiving an attribution of GHG Transfers for that GHG Regulation Area. 

27.1.1.4 Disconnected Pricing Node or Aggregated Pricing Node 

In the event that a Pricing Node or Aggregated Pricing Node becomes electrically disconnected from the 

market model during a CAISO Market run, the LMP, including the System Marginal Energy Cost, Marginal 

Cost of Congestion, and Marginal Cost of Losses, and Marginal Greenhouse Gas Cost at the closest 

electrically connected Pricing Node will be used as the LMP at the affected location.  The CAISO will 

include the impact of the disconnected Pricing Node on any modeled Remedial Action Scheme in 

determining the LMP. 

 

* * * * *  

 



 
 

 

27.1.2 Ancillary Service Prices 

27.1.2.1 Ancillary Service Marginal Prices – Sufficient Supply 

As provided in Section 8.3, Ancillary Services are procured and awarded through the IFM and the FMM, 

and the CAISO also accepts and awards HASP Block Intertie Schedules for Ancillary Services in HASP.  

Ancillary Services awarded through HASP are made financially binding in the FMM.  The IFM calculates 

hourly Day-Ahead Ancillary Service Awards and establishes Ancillary Service Marginal Prices (ASMPs) 

for the accepted Regulation Up, Regulation Down, Spinning Reserve and Non-Spinning Reserve Bids.  

The IFM co-optimizes Energy, Imbalance Reserves,  and Ancillary Services subject to resource, network 

and regional constraints.  In the HASP, the CAISO accepts and awards Ancillary Services from HASP 

Block Intertie Schedules for the next Trading Hour as described in Section 34.2.  The CAISO calculates 

the price for the settlement of Ancillary Services accepted and awarded in HASP based on the FMM 

ASMP as described herein and further described in Section 34.4.  The FMM process that is performed 

every fifteen (15) minutes establishes fifteen (15) minute Ancillary Service Schedules, Awards, and prices 

for the upcoming quarter of the given Trading Hour.  ASMPs are determined by first calculating Shadow 

Prices of Ancillary Services for each Ancillary Service type and the applicable Ancillary Services Regions.  

The Ancillary Services Shadow Prices are produced as a result of the co-optimization of Energy and 

Ancillary Services through the IFM and the Real-Time Market, subject to resource, network, and 

requirement constraints.  The Ancillary Services Shadow Prices represent the marginal cost of the 

relevant binding regional constraints at the optimal solution, or the reduction of the combined Energy and 

Ancillary Service procurement cost associated with a marginal relaxation of that constraint.  If the 

constraint for an Ancillary Services Region is not binding, the corresponding Ancillary Services Shadow 

Price in the Ancillary Services Region is zero (0).  During periods in which supply is sufficient, the ASMP 

for a particular Ancillary Service type and Ancillary Services Region is then the sum of the Ancillary 

Services Shadow Prices for the specific type of Ancillary Service and all the other types of Ancillary 

Services for which the subject Ancillary Service can substitute, as described in Section 8.2.3.5, for the 

given Ancillary Service Region and all the other Ancillary Service Regions that include that given Ancillary 

Service Region.  During periods in which supply is insufficient, the ASMP for a particular Ancillary Service 

type and Ancillary Services Region will reflect the Scarcity Reserve Demand Curve Values set forth in 



 
 

 

Section 27.1.2.3. 

27.1.2.2 Opportunity Cost in ASMP 

The Ancillary Services Shadow Price, which, as described above, is a result of co-optimizing procurement 

of Energy, Imbalance Reserves, and Ancillary Services, the Energy and Ancillary Service co-optimization, 

includes the foregone opportunity cost of the marginal resource, if any, for not providing Energy, 

Imbalance Reserves, or Ancillary Services or other types of Ancillary Services the marginal resource is 

capable of providing in the relevant market.  The ASMPs determined by the IFM or FMM optimization 

process for each resource whose Ancillary Service Bid is accepted will be no lower than the sum of (i) the 

Ancillary Service capacity Bid price submitted for that resource, and (ii) the foregone opportunity cost of 

Energy or Imbalance Reserves in the IFM or Energy and FRP in the FMM for that resource.  The 

foregone opportunity cost of Energy or Imbalance Reserves for this purpose is measured as the positive 

difference between the price in the relevant market for the given product IFM or FMM LMP at the 

resource’s Pricing Node and the resource’s Bid priceEnergy Bid price in the relevant market for the given 

product.  If the resource’s Energy Bid price for the resource is higher than the LMP, the opportunity cost 

measured for this calculation is $0.  If a resource has submitted an Ancillary Service Bid but no Energy 

Bid and is under an obligation to offer Energy in the Day-Ahead Market (e.g. a non-hydro Resource 

Adequacy Resource)this Tariff obligates the resource to submit Bids for Energy in the Day-Ahead Market, 

then the CAISO inserts an Energy Bid at  its Default Energy Bid will be used, and the CAISO calculates 

its opportunity cost will be calculated accordinglybased on that Default Energy Bid.  If a resource has 

submitted an Ancillary Service Bid but no Energy Bid and is not under an obligation to offer Energy in the 

Day-Ahead Market, its Energy opportunity cost measured for this calculation is $0 since it cannot be 

dispatched for Energy.  For Self-Scheduled Hourly Block Bids for Ancillary Services awarded in the Real-

Time Market, the opportunity cost measured for this purpose is $0 because, as provided in Section 

34.2.3, the CAISO cannot Schedule Energy in the Real-Time Market from the Energy Bid under the same 

Resource ID as the submitted Ancillary Service Bid. 

 

* * * * *  

 



 
 

 

 

27.1.2.4  Opportunity Cost in LMPs for Energy 

In the event that there is insufficient supply to meet an Ancillary Services procurement requirement in a 

particular Ancillary Service Region or Sub-Region, the Ancillary Services Shadow Prices will rise 

automatically to the Scarcity Reserve Demand Curve Values in that Ancillary Service Region or Sub-

Region.  LMPs for Energy will reflect the forgone opportunity cost of the marginal resource, if any, for not 

providing the scarce Ancillary Services consistent with the CAISO’s co-optimization designother products 

procured in the IFM. 

 

* * * * *  

 

27.1.4 Locational IRU Price and Locational IRD Price 

As further described in Appendix C, the Locational IRU Price or Locational IRD Price at any PNode is the 

marginal cost of procuring the next increment of IRU or IRD, respectively, at that PNode calculated by the 

CAISO through the operations of the CAISO Markets considering, as described further in the CAISO 

Tariff, among other things, modeled Transmission Constraints (including Remedial Action Schemes), the 

performance characteristics of resources, and Imbalance Reserves Bids submitted by Scheduling 

Coordinators as modified by the IFM MPM.  The Locational IRU Price or Locational IRD Price at a PNode 

is comprised of two marginal cost components: (1) the Shadow Price of the IRU or IRD procurement 

constraint for the relevant BAA in the EDAM Area; and (2) the MCC for IRU or IRD. 

27.1.5 Locational RCU Price and Locational RCD Price  

As further described in Appendix C, the Locational RCU Price or Locational RCD Price at any PNode is 

the marginal cost of procuring the next increment of RCU or RCD, respectively, at that PNode calculated 

by the CAISO through the operations of the CAISO Markets considering, as described further in the 

CAISO Tariff, among other things, modeled Transmission Constraints (including Remedial Action 

Schemes), the performance characteristics of resources, and RUC Availability Bids submitted by 

Scheduling Coordinators as modified by the RUC MPM.  The Locational RCU Price or Locational RCD 

Price at a PNode is comprised of three marginal cost components: (1) the Shadow Price of the RUC 



 
 

 

power balance constraint for the relevant BAA in the EDAM Area; (2) the Marginal Cost of Losses; and 

(3) the MCC for RCU or RCD. 

 

* * * * *  

 

27.4.3.4 Protection of TOR, ETC and Converted Rights Self-Schedules in the IFM 

In accordance with the submitted and accepted TRTC Instructions, valid Day-Ahead TOR Self-

Schedules, Day-Ahead ETC Self-Schedules and Day-Ahead Converted Rights Self-Schedules shall not 

be adjusted in the IFM in response to an insufficiency of Effective Economic Bids.  The scheduling 

parameters associated with the TOR, ETC, or Converted Rights Self-Schedules will be set to values 

higher than the scheduling parameter associated with relaxation of an enforced internal and Intertie 

Transmission Constraint as specified in Section 27.4.3.2, so that when there is a congested Transmission 

Constraint that would otherwise subject a Supply or Demand resource submitted in a valid and balanced 

ETC, TOR or Converted Rights Self-Schedule to adjustment in the IFM, the IFM software will relax the 

Transmission Constraint rather than curtail the TOR or ETC Self-Schedule.  This priority will be adhered 

to by the operation of the IFM Market Clearing software, and if necessary, by adjustment of Schedules 

after the IFM has been executed and the results have been reviewed by the CAISO operators. 

27.4.3.5 Effectiveness Threshold  

The CAISO Markets software includes a lower effectiveness threshold setting that governs whether the 

software will consider a bid “effective” for managing congestion on a congested Transmission Constraint, 

which in the case of Nomograms will be applied to the individual flowgates that make up the Nomogram, 

rather than to the Nomogram itself.  For the purposes of applying these thresholds in procuring Imbalance 

Reserves Awards under Section 31.3.1.6.3, the CAISO considers the product of the shift factor and the 

Deployment Factor. 

 

 

* * * * *  

 



 
 

 

 

27.13  Aggregate Capability Constraint 

At the request of the Interconnection Customer, the CAISO may enforce an Aggregate Capability 

Constraint for Generating Facilities with Co-located Resources that reflects a Generating Facility’s 

maximum and minimum capability or a portion of that capability for purposes of Day-Ahead Market 

Awards, Real-Time Market Awards, and Real-Time Dispatch as described in the CAISO’s Business 

Practice Manuals.  If the combined PMax of Co-located Resources associated with a single Generating 

Facility would exceed the Interconnection Service Capacity of that Generating Facility, the 

Interconnection Customer may request that the CAISO enforce an Aggregate Capability Constraint or 

multiple Aggregate Capability Constraints at the Generating Facility as described in the CAISO’s 

Business Practice Manuals.  If the Interconnection Customer requests that the CAISO enforce multiple 

Aggregate Capability Constraints, the CAISO will enforce an Aggregate Capability Constraint at the 

Generating Facility level and subordinate Aggregate Capability Constraints at the level of Resource IDs.   

If the Interconnection Customer does not elect an Aggregate Capability Constraint(s), the combined 

PMax of the Co-located Resources registered in the Master File for that Generating Facility may not 

exceed the Generating Facility’s Interconnection Service Capacity.  EIM Participating Resource 

Scheduling Coordinators also may request that the CAISO enforce an Aggregate Capability Constraint or 

multiple Aggregate Capability Constraints for Co-located Resources, subject to the prior written approval 

of the applicable EIM Entity Balancing Authority that enforcing an Aggregate Capability Constraint(s) for 

Co-located Resources does not create a threat to safety or reliability.   

As described in the CAISO’s Business Practice Manuals the CAISO may relax enforcement of 

subordinate Aggregate Capability Constraints in its Real-Time Market prior to relaxing enforcement of the 

system energy-balance constraint specified in Sections 27.4.3.3.4 to ensure there is sufficient Supply to 

meet the CAISO Forecast of CAISO Demand. 

Notwithstanding Section 34.13, a Generating Facility whose Co-located Resources, including Variable 

Energy Resources, do not comply with Dispatch Instructions such that their output exceeds the 

Interconnection Service Capacity of the Generating Facility, will be ineligible for the Aggregate Capability 

Constraint.  In such cases, the CAISO will adjust the PMaxes of those Co-located Resources 



 
 

 

proportionate to each Generating Unit’s capacity such that the sum of the PMax values equals the 

Interconnection Service Capacity of the Generating Facility, or as requested by the Interconnection 

Customer so long as the total value does not exceed the Interconnection Service Capacity of the 

Generating Facility. 

Similar to other Generating Facilities with multiple Resource IDs, the CAISO will have no liability with 

respect to Co-located Resources or their Scheduling Coordinators if Co-located Resources do not comply 

with Dispatch Instructions and infringe on Interconnection Service Capability used by other Co-located 

Resources at a Generating Facility.   

In the event that Co-located Resources in an EIM Entity Balancing Authority area do not comply with 

Dispatch Instructions such that their output exceeds the interconnection service capacity for the Co-

located Resources, the CAISO will ask the applicable EIM Entity Balancing Authority whether it will 

revoke its prior approval of enforcing the Aggregate Capability Constraint for such Co-located Resources. 

The following resources are not eligible to use the Aggregate Capability Constraint: Multi-Stage 

Generators, Pseudo-Tie Resources, Proxy Demand Response, Pumped Storage Hydro Units, Metered 

Subsystems, and Use-Limited Resources.   

Scheduling Coordinators may not offer or self-provide Ancillary Services into the CAISO’s Markets or 

receive Uncertainty Awards from Generating Units, EDAM Resources, or EIM Resources that are subject 

to Aggregate Capability Constraints until the CAISO issues a Market Notice stating this restriction will no 

longer apply.  The Pricing Node for the Generating Units, EDAM Resources or EIM Participating 

Resources subject to an Aggregate Capability Constraint will be their Point of Interconnection.  

 

* * * * *  

 

 



Section 29 

29. Energy Imbalance Market  

29.1 General Provisions. 

(a) Operation of EIM.  Pursuant to Section 29, the CAISO shall expand operation and 

settlement of the Real-Time Market to provide for the purchase and sale of balancing 

Energy in any Balancing Authority Area for which the Balancing Authority executes an 

EIM Entity Agreement with the CAISO.  Operation and Settlement of the Real-Time 

Market in an EIM Entity Balancing Authority Area for which the Balancing Authority 

executes an EDAM Entity Agreement with the CAISO is supplemented by Section 33.   

(b) EIM Tariff Obligations.  EIM Market Participants shall comply with – 

(1) the provisions of Section 29; and  

(2) other provisions of the CAISO Tariff that apply to the extent such provisions –  

(A) expressly refer to Section 29 or EIM Market Participants;  

(B) are cross referenced in Section 29; or  

(C) are not limited in applicability to the CAISO Controlled Grid, the CAISO 

Balancing Authority Area, or CAISO Markets other than the Real-Time 

Market. 

(c) Inconsistency Between Provisions.  If there is an inconsistency between a provision in 

Section 29 and another provision of the CAISO Tariff regarding the rights or obligations of 

EIM Market Participants, except in their capacity as EDAM Market Participants under 

Section 33, the provision in Section 29 shall prevail to the extent of the inconsistency.  If 

there is an inconsistency between a provision in Section 29 and a provision in Section 33, 

the provisions of Section 33 will prevail with respect to participation in the Day-Ahead 

Market and the provisions of Section 29 will prevail with respect to participation in the 

Real-Time Market, provided that the provisions of both Sections 33 and 29 will be given 

equal consideration such that the provisions applicable as an EIM Market Participant and 

EDAM Market Participant may be reconciled where provisions apply to participation in 

both the Real-Time Market and the Day-Ahead Market. 



 
 
 

 

 

* * * * *  

 

29.2 EIM Entity and EIM Sub-Entity Access to the Real-Time Market  

(a) In general.  The CAISO shall –  

(1) provide open and non-discriminatory access to the Real-Time Market, including 

the Energy Imbalance Market, in accordance with the provisions of the CAISO 

Tariff; and 

(2) make available for use in the Real-Time Market the transmission capacity that is 

available in Real-Time –  

(A) on the CAISO Controlled Grid; and 

(B) for which an EIM Entity or EIM Sub-Entity provides EIM Transmission 

Service Information pursuant to Section 29.17.  

(b) Implementation of Access as an EIM Entity. 

 

* * * * *  

(7) Readiness Criteria.   

(A) Prospective EIM Entity Full Network Model Integration.  The network 

model data of the prospective EIM Entity is integrated into the Full 

Network Model such that –  

(i) the Load, EIM Internal Intertie and EIM External Interties and 

Generating Unit definition in the Full Network Model is consistent 

with the Load, EIM Internal Intertie and EIM External Interties 

and Generating Unit definition in the prospective EIM Entity 

network model file that it delivered to the CAISO;  

(ii) the SCADA measurements used in the prospective EIM Entity’s 

EMS model match the measurements observed by the CAISO 

through the CAISO EMS;  



 
 
 

 

(iii) the State Estimator solution is equivalent or superior to the 

prospective EIM Entity’s state estimator solution for its Balancing 

Authority Area; and  

(iv) the physical representation of the prospective EIM Entity network 

matches the Base Market Model that accounts for non-

conforming load, behind-the-meter generation, Pseudo-Ties, and 

Dynamic Schedules, and third party transmission service 

provider and path operator information that the CAISO agrees is 

used to support EIM Transfers and Real-Time Dispatch in the 

Energy Imbalance Market, as applicable. 

 

* * * * *  

 

(K) Additional Criteria  

(i) Execution of Necessary Agreements.  The prospective EIM 

Entity has complied with Section 29.4(c)(2) and executed any 

necessary agreements for operating as an EIM Entity, including 

any non-disclosure agreements required for the exchange of 

information.  

(ii) Operating Procedures.  Prior to the start of parallel operations 

pursuant to Section 29.2(b)(4)(B), the CAISO and the 

prospective EIM Entity have defined, completed, and tested 

operating procedures for the prospective EIM Entity and its 

Scheduling Coordinator’s participation in the Energy Imbalance 

Market. 

(iii) Identification of EIM Available Balancing Capacity.  The 

prospective EIM Entity has identified EIM Participating 

Resources and non-participating resources that it intends to 



 
 
 

 

designate in the EIM Resource Plan as EIM Available Balancing 

Capacity. 

(iv) Flexible Capacity Requirements.  The CAISO has received 

and stored all historical data from the prospective EIM Entity 

necessary and sufficient for the CAISO to perform the flexible 

ramp requirement, and the CAISO has established flexible 

capacity requirements for the prospective EIM Entity’s Balancing 

Authority Area and for the combined EIM Area including the 

prospective EIM Entity.   

(v) Monitoring.  Sufficient and adequate data is available to the 

CAISO and the Department of Market Monitoring to enable 

market monitoring as of the Implementation Date. 

 

* * * * *  

 

29.4 Roles and Responsibilities  

 

* * * * *  

 

 (b) EIM Entity. 

(1) Balancing Authority Obligations. 

 

* * * * *  

 

 (3) EIM Entity Obligations.  An EIM Entity shall – 

(A) perform the obligations of an EIM Entity in accordance with the EIM 

Entity Agreement, Section 29, and other provisions of the CAISO Tariff 

that by their terms apply to EIM Entities, subject to the limitations 



 
 
 

 

specified in Section 29.1(b)(2)(C);  

(B) ensure that each EIM Transmission Service Provider in its Balancing 

Authority Area has provisions in effect in the EIM Transmission Service 

Provider’s transmission tariff, as necessary or applicable, to enable 

operation of the Real-Time Market in its Balancing Authority Area; 

(C) qualify as or secure representation by no more than one EIM Entity 

Scheduling Coordinator;  

(D) review and validate information about available transmission capacity 

submitted to it by an EIM Transmission Service Provider and transmit 

such validated information to its EIM Entity Scheduling Coordinator; 

(E) provide the CAISO and its EIM Entity Scheduling Coordinator with 

information regarding the transmission capacity available to the Real-

Time Market, including any information regarding Transmission 

Constraints of which it is aware;  

(F) define Load Aggregation Points in its Balancing Authority Area; 

(G) determine and inform the CAISO which resource types are eligible to 

participate in the Real-Time Market as resources and which transmission 

service providers or holders of transmission rights are EIM Transmission 

Service Providers; and 

(H) inform the CAISO whether or not the EIM Entity intends to utilize the 

CAISO’s Demand Forecast consistent with Section 29.34(d).  

 

* * * * * 

 

29.7 EIM Operations Under Normal and Emergency Conditions. 

(a) CAISO Controlled Grid Operations.  Section 7 shall not apply to EIM Market 

Participants in their capacities as such. 

(b) Normal EIM Operations.  The CAISO shall administer the transmission capacity made 



 
 
 

 

available to the Real-Time Market to manage Energy imbalances in the EIM Area under 

normal operations.  

(c) Load Curtailment.  The CAISO will not issue Dispatch Instructions to an EIM Entity 

Scheduling Coordinator or an EIM Sub-Entity Scheduling Coordinator with respect to 

Load or Demand that has not been bid into the Real-Time Market. 

(d) Dispatch Instructions for EIM Participating Resources.  The CAISO will not issue 

Dispatch Instructions to an EIM Participating Resource Scheduling Coordinator with 

respect to Supply that has not been bid into the Real-Time Market. 

(e) EIM Transfers.  The CAISO will use Transfer System Resources toshall manage EIM 

Transfers as aggregate Dynamic Schedules with each EIM Entity Balancing Authority 

Area, which –  

(1) shall not require individual resource E-Tags; 

(2) shall not constitute inadvertent Energy; 

(3) shall reflect intra-hour incremental EIM Transfers between the CAISO Balancing 

Authority Area and each EIM Entity Balancing Authority Area; 

(4) shall be updated by the CAISO within 60 minutes after the end of each Operating 

Hour to include the integrated Energy during the hour for the sum of all EIM 

Transfers between each Balancing Authority Area in the EIM Area in accordance 

with WECC business practices for purposes of inadvertent Energy accounting; 

and 

(5) shall be subsequently updated as necessary consistent with the requirements of 

WECC, NERC, and North American Energy Standards Board standards and 

business practices. 

(f) Dynamic Imbalance Schedule to Net EIM Transfers.  The CAISO will use Transfer 

System Resources to –  

(1) model changes in the net five-minute scheduled EIM Transfers that result from 

Real-Time Dispatch as a Dynamic Schedule between the CAISO and EIM Entity 

for AGC control accuracy; and  



 
 
 

 

(2) calculate the dynamic net scheduled EIM Transfers for the CAISO and each EIM 

Entity Balancing Authority Area and derive from these dynamic net scheduled 

EIM Transfers the Dynamic Schedules on EIM Internal Interties for E-Tag 

purposes. 

(g) EIM Manual Dispatch.   

(1) The EIM Entity may issue an EIM Manual Dispatch to an EIM Participating 

Resource or a non-participating resource in its Balancing Authority Area, outside 

of the Market Clearing of the Real-Time Market, when necessary to address 

reliability or operational issues in the EIM Entity Balancing Authority Area that the 

CAISO is not able to address through normal economic Dispatch and Congestion 

Management.  The EIM Entity may issue an EIM Manual Dispatch to any EIM 

Participating Resource or a non-participating resource in its Balancing Authority 

Area regardless of whether an EIM Sub-Entity Scheduling Coordinator has rights 

to issue an EIM Manual Dispatch to such EIM Participating Resource or non-

participating resource. 

(2) If authorized by the EIM Entity, the EIM Sub-Entity may issue an EIM Manual 

Dispatch to an EIM Participating Resource or a non-participating resource for 

which it is registered as the EIM Sub-Entity Scheduling Coordinator when 

necessary to address reliability or operational issues in its service territory that 

the CAISO is not able to address through normal economic Dispatch and 

Congestion Management, provided that such ability by the EIM Sub-Entity shall 

not prevent the EIM Entity from issuing an EIM Manual Dispatch to any EIM 

Participating Resource or a non-participating resource in its Balancing Authority 

Area, and the most recent EIM Manual Dispatch shall take precedence over any 

prior EIM Manual Dispatch issued to the EIM Participating Resource.  Any 

financial or operational impact on an EIM Sub-Entity resulting from an EIM 

Manual Dispatch issued by the EIM Entity shall be resolved in accordance with 

the applicable tariff or contractual arrangements between the EIM Entity and the 



 
 
 

 

EIM Sub-Entity. 

(h) EIM Entity and EIM Sub-Entity Actions in Response to an EIM Manual Dispatch.  If 

the EIM Entity or EIM Sub-Entity issues an EIM Manual Dispatch to address 

circumstances on its system – 

(1) the EIM Entity shall immediately inform the CAISO, as specified in the Business 

Practice Manual for the Energy Imbalance Market, if the EIM Entity Balancing 

Authority Area is under manual operation; 

(2) the EIM Entity or EIM Sub-Entity shall immediately inform the CAISO of the EIM 

Manual Dispatch issued to any EIM Participating Resource or non-participating 

resource by submitting the EIM Manual Dispatch instruction for the affected 

resource to the CAISO as specified in the Business Practice Manual for the 

Energy Imbalance Market; and  

(3) the EIM Entity or EIM Sub-Entity remains responsible for informing the Reliability 

Coordinator of the circumstances creating the need for the EIM Manual Dispatch 

and may enforce Transmission Constraints, as may be required. 

(i) CAISO Actions in Response to Notification of EIM Manual Dispatch.  Upon receipt of 

notice of an EIM Manual Dispatch, the CAISO shall –  

(1) reflect the EIM Manual Dispatch in the Real-Time Market; 

(2) disregard an EIM Manual Dispatch in the determination of the Locational 

Marginal Price; and 

(3) treat an EIM Manual Dispatch to an EIM Participating Resource or non-

participating resource as FMM or RTD Instructed Imbalance Energy for 

Settlement. 

(j) EIM Disruption.   

(1) Declaration.  The CAISO may declare an interruption of EIM Entity participation 

in the Real-Time Market when in its judgment –  

(A) operational circumstances (including a failure of the Real-Time Market 

operation to produce feasible results in the EIM Area or other CAISO 



 
 
 

 

Market Disruption) in the EIM Area have caused or are in danger of 

causing an abnormal system condition in the CAISO Balancing Authority 

Area or an EIM Balancing Authority Area that requires immediate action 

to prevent loss of Load, equipment damage, or tripping system elements 

that might result in cascading Outages, or to restore system operation to 

meet Applicable Reliability Criteria; or 

(B) communications between the CAISO and EIM Market Participants are 

disrupted and prevent an EIM Entity, EIM Entity Scheduling Coordinator, 

EIM Sub-Entity, EIM Sub-Entity Scheduling Coordinator, or EIM 

Participating Resource Scheduling Coordinator from accessing CAISO 

systems to submit or receive information. 

(2) CAISO Response to EIM Disruption.  If the CAISO declares an interruption of 

EIM Entity participation in the Real-Time Market, the CAISO may in its judgment, 

among other things- 

(A) separate the affected EIM Entity Balancing Authority Area from the EIM 

Area and maintain the Real-Time Market for other Balancing Authority 

Areas in the EIM Area by enforcing a net transfer constraint for the 

affected Balancing Authority Area to separate it from the remainder of 

the EIM Area; 

(B) reduce or suspend EIM Transfers between one or more Balancing 

Authority Areas in the EIM Area including the CAISO Balancing Authority 

Area and in accordance with Section 33.7.5 as applicable to EDAM 

Transfers, and communication and coordination with all impacted EIM 

Entities to assess and mitigate potential issues within the EIM Area;  

(C) instruct one or more EIM Entities to maintain system balance within their 

Balancing Authority Area without RTM Dispatch; or 

(D) in addition or as an alternative, use market results in the Real-Time 

Market in accordance with Section 7.7.9 or take any of the actions 



 
 
 

 

specified in Section 7.7.6 with respect to the Real-Time Market, except 

that if Section 7.7.6 calls for the use of Day-Ahead Market results, the 

CAISO will use: 

(i) the price specified in the EIM Entity’s open access transmission 

tariff as the LMP; 

(ii) the EIM Entity’s or EIM Sub-Entity’s EIM Base Schedule as the 

schedule; 

(iii) the EIM Bid Adder from the most recent corresponding interval 

that is available as the EIM Bid Adder; and 

(iv) the emissions rate set by the California Air Resources Board for 

an unspecified source multiplied by the daily Greenhouse Gas 

Allowance Price. 

 

* * * * *  

 

 29.9 Outages and Critical Contingencies. 

(a) Applicability of Section 9.  Section 9 shall not apply to EIM Market Participants except 

as referenced in Section 29.9. 

 

* * * * *  

 

 (e) Forced Outages.  An EIM Entity Scheduling Coordinator and an EIM Sub-Entity 

Scheduling Coordinator shall comply with the reporting provisions of Section 9 with 

regard to Forced Outages of transmission facilities within the EIM Entity Balancing 

Authority Area or within the EIM Sub-Entity area they represent and an EIM Participating 

Resource Scheduling Coordinator shall comply with the reporting provisions of Section 9 

with regard to Forced Outages of Generating Units it represents as EIM Resources.  The 

applicable provisions of Section 9 as to Forced Outages on transmission facilities and 



 
 
 

 

Generating Units include, but are not limited to, Sections 9.3.6.4.1(b), 9.3.6.4.1(c), 

9.3.6.4.1(d), 9.3.6.4.2(2), 9.3.6.4.2(3), and 9.3.10.   

 

* * * * *  

 

29.11 Settlements and Billing for EIM Market Participants. 

(a) Applicability.  Section 29.11, rather than Section 11, shall apply to the CAISO 

Settlement with EIM Entity Scheduling Coordinators, EIM Sub-Entity Scheduling 

Coordinators, and EIM Participating Resource Scheduling Coordinators, except as 

otherwise provided, but not to other Scheduling Coordinators.  Settlement of the Real-

Time Market with EDAM Entity Scheduling Coordinators, EDAM Resource Scheduling 

Coordinators, and EDAM Load Serving Entity Scheduling Coordinators is also governed 

by Section 33.11.  Settlement under Section 33.11 results in outcomes not produced for 

EIM Market Participants that are not EDAM Market Participants, including Settlement of 

Demand within an EDAM Entity Balancing Authority Area, Settlement of Supply from 

EDAM Resources that would otherwise be settled as non-participating resources in an 

EIM Entity Balancing Authority Area, sequential netting of Bid Cost Recovery from the 

RUC to the RTM, and Settlement of transfer revenue associated with an EDAM Transfer 

limit established in accordance with Section 33.7 and Section 33.18. 

(b) Imbalance Energy. 

(1) FMM Instructed Imbalance Energy.   

(A) Calculation. 

(i) EIM Participating Resources.  The CAISO will calculate an EIM 

Participating Resource’s FMM Instructed Imbalance Energy in 

the same manner as it calculates FMM Instructed Imbalance 

Energy under Section 11.5.1.1, except that references to the 

Day-Ahead Schedule in the relevant Appendix A definitions shall 

be deemed references to the EIM Base Schedule, unless the 



 
 
 

 

EIM Participating Resource is also an EDAM Resource (in which 

case the Day-Ahead Schedule will be referenced), and that the 

CAISO will include any Energy from an EIM Manual Dispatch of 

the EIM Participating Resource in the FMM that is identified by 

the EIM Entity Scheduling Coordinator or EIM Sub-Entity 

Scheduling Coordinator prior to the start of the FMM. 

(ii) Non-Participating Resources.  The CAISO will calculate the 

FMM Instructed Imbalance Energy of non-participating resources 

in an EIM Entity Balancing Authority Area in the same manner as 

it calculates FMM Instructed Imbalance Energy under Section 

11.5.1.1, except that references to the Day-Ahead Schedule in 

the relevant Appendix A definitions shall be deemed references 

to the EIM Base Schedule, and that the CAISO will include any 

Energy from an EIM Manual Dispatch or EIM Auto-Match of the 

EIM non-participating resource in the FMM that is identified by 

the EIM Entity Scheduling Coordinator or EIM Sub-Entity 

Scheduling Coordinator prior to the start of the FMM. 

(B) Settlement.  The CAISO will settle –  

(i) the FMM Instructed Imbalance Energy with the EIM Participating 

Resource Scheduling Coordinator for EIM Participating 

Resources; and  

(ii) with the applicable EIM Entity Scheduling Coordinator or EIM 

Sub-Entity Scheduling Coordinator for non-participating 

resources in an EIM Entity Balancing Authority Area. 

(2) RTD Instructed Imbalance Energy.   

(A) Calculation. 

(i) EIM Participating Resources.   The CAISO will calculate an 

EIM Participating Resource’s RTD Instructed Imbalance Energy 



 
 
 

 

in the same manner in which it calculates RTD Instructed 

Imbalance Energy under Sections 11.5.1.2 and 11.5.5, except 

that the CAISO will include any Energy from an EIM Manual 

Dispatch of the EIM Participating Resource in the RTD that is 

identified by the EIM Entity Scheduling Coordinator or EIM Sub-

Entity Scheduling Coordinator. 

(ii) Non-Participating Resources.  The CAISO will calculate the 

RTD Instructed Imbalance Energy of non-participating resources 

in an EIM Entity Balancing Authority Area in the same manner in 

which it calculates RTD Instructed Imbalance Energy under 

Section 11.5.1.2 and 11.5.5, except that the CAISO will include 

any Energy from an EIM Manual Dispatch or EIM Auto-Match of 

the EIM non-participating resource in the RTD that is identified 

by the EIM Entity Scheduling Coordinator or EIM Sub-Entity 

Scheduling Coordinator. 

(B) Settlement.  The CAISO will settle the RTD Instructed Imbalance 

Energy –  

(i) with the EIM Participating Resource Scheduling Coordinator for 

EIM Participating Resources; and  

(ii) with the applicable EIM Entity Scheduling Coordinator or EIM 

Sub-Entity Scheduling Coordinator for non-participating 

resources in an EIM Entity Balancing Authority Area. 

(3) Uninstructed Imbalance Energy. 

(A) EIM Participating Resources.   

(i) Calculation.  For EIM Participating Resources and an EIM Entity 

Balancing Authority Area’s dynamic import/export schedules with 

external resources, the CAISO will calculate Uninstructed 

Imbalance Energy in the same manner in which it calculates 



 
 
 

 

Uninstructed Imbalance Energy under Section 11.5.2.1. 

(ii) Settlement.  The CAISO will settle the Uninstructed Imbalance 

Energy with the EIM Participating Resource Scheduling 

Coordinator, the EIM Entity Scheduling Coordinator, or the EIM 

Sub-Entity Scheduling Coordinator, as applicable. 

(B) Non-Participating Resources.   

(i) Calculation.  For non-participating resources in an EIM Entity 

Balancing Authority Area, the CAISO will calculate Uninstructed 

Imbalance Energy in accordance with Section 11.5.2, except that 

the CAISO will treat an EIM Base Schedule as a Day-Ahead 

Schedule and the CAISO will treat an EIM Manual Dispatch and 

an EIM Auto-Match as a Dispatch Instruction. 

(ii) Settlement.  The CAISO will settle the Uninstructed Imbalance 

Energy for non-participating resources in an EIM Entity 

Balancing Authority Area at the applicable RTD Locational 

Marginal Price in accordance with Section 11.5.2.1 with the 

applicable EIM Entity Scheduling Coordinator or EIM Sub-Entity 

Scheduling Coordinator and will treat EIM Entity Balancing 

Authority Demand in the same manner as the CAISO treats 

CAISO Demand under that Section. 

(C) Non-Participating Load. 

(i) Calculation.  For non-participating Load in an EIM Entity 

Balancing Authority Area, the CAISO will calculate Uninstructed 

Imbalance Energy in accordance with Section 11.5.2.2, except 

that the CAISO will determine deviations based on the EIM Base 

Load Schedule unless associated with an EDAM Balancing 

Authority Area (in which case the CAISO will reference the Day-

Ahead Schedule). 



 
 
 

 

(ii) Settlement.  The CAISO will settle Uninstructed Imbalance 

Energy for non-participating Load in an EIM Entity Balancing 

Authority Area at the applicable Default LAP Hourly Real-Time 

Price in accordance with Section 11.5.2.2 with the applicable 

EIM Entity Scheduling Coordinator or EIM Sub-Entity Scheduling 

Coordinator and will treat EIM Entity Balancing Authority 

Demand in the same manner as the CAISO treats CAISO 

Demand under that Section. 

 

* * * * *  

 

 (e) Neutrality Accounts.   

(1) In General.  The CAISO will collect neutrality amounts from EIM Market 

Participants to recover differences in Real-Time Market payments made and 

Real-Time Market payments received. 

(2) Real-Time Congestion Offset.  The CAISO will assess EIM Entity Scheduling 

Coordinators a Real-Time Congestion Offset allocation calculated pursuant to 

Section 11.5.4.1.21. 

(3) Real-Time Imbalance Energy Offset Allocation.  The CAISO will assess EIM 

Entity Scheduling Coordinators a Real-Time Imbalance Energy Offset allocation 

calculated pursuant to Section 11.5.4.1.1. 

(4) Real-Time Marginal Cost of Losses Offset.  The CAISO will allocate the Real-

Time Marginal Cost of Losses Offset to EIM Entity Scheduling Coordinators 

pursuant to Section 11.5.4.1.32. 

(5) Marginal Greenhouse Gas Cost Offset.  The CAISO will allocate the Marginal 

Greenhouse Gas Cost Offset to a GHG Regulation Area’s metered Demand 

pursuant to Section 11.5.4.1.4.  

(6) EIM Transfer Revenue.  The CAISO will allocate EIM Transfer revenue to EIM 



 
 
 

 

Entity Scheduling Coordinators pursuant to Section 11.5.4.1.5. 

(75) Other Neutrality Adjustments.  The CAISO will levy additional charges on or 

make additional payments to EIM Market Participants as adjustments in 

accordance with Section 11.14. 

 (f) Real-Time Bid Cost Recovery. 

(1) In General.  The CAISO will provide EIM Participating Resources RTM Bid Cost 

Recovery.  The CAISO will net RUC Bid Cost Shortfalls and RUC Bid Cost 

Surpluses in accordance with Section 11.8.5 for EIM Participating Resources that 

are also EDAM Resources. 

(2) Calculation of Real-Time Bid Cost Recovery.  The CAISO will calculate Real-

Time Bid Cost Recovery in accordance with Section 11.8.4, except that the 

CAISO will treat a non-zero EIM Base Schedule of an EIM Participating 

Resource as an IFM Self-Schedule and the corresponding intervals as IFM self-

commitment intervals. 

(3) Application of Real-Time Performance Metric. 

The CAISO will adjust the RTM Energy Bid Cost, the RTM Market Revenues, 

and RTM Minimum Load Costs determined pursuant to Section 29.11(f)(2) by 

multiplying the Real-Time Performance Metric with those amounts for the 

applicable Settlement Interval pursuant to the rules specified in Section 11.8.4.4 

and its subsections, except that the CAISO will treat an EIM Base Schedule as a 

Day-Ahead Schedule. 

(4) Allocation of EIM Entity RTM Bid Cost Uplift.   

(A) Calculation of Charge.  The Net RTM Bid Cost Uplift will be determined 

for each EIM Entity Balancing Authority Area in accordance with the 

methodology set forth in Section 11.8.6. 

(B) Settlement.  The CAISO will assess the Net RTM Bid Cost Uplift 

calculated for each EIM Entity Balancing Authority Area to the applicable 

EIM Entity Scheduling Coordinator in accordance with Section 



 
 
 

 

11.8.6.6.(ii).  

* * * * *  

 

 (i) EIM Administrative Charge. 

(1) In General.  The CAISO will charge EIM Market Participants an EIM 

Administrative Charge consisting of the real-portions of the Market Services 

Charge and the System Operations Charge. 

(2) Market Services Charge.  The Market Services Charge shall be the product of 

the Market Services Charge for each Scheduling Coordinator as calculated 

according to the formula in Appendix F, Schedule 1, Part A, the real-time market 

percentage as calculated in the cost of service study according to Appendix F, 

Schedule 1, Part A, and the sum of Gross FMM Instructed Imbalance Energy 

(excluding FMM Manual Dispatch Energy) and Gross RTD Instructed Imbalance 

Energy (excluding RTD Manual Dispatch Energy Standard Ramping Deviation, 

Ramping Energy Deviation, Residual Imbalance Energy, and Operational 

Adjustments). 

(3) System Operations Charge.  The System Operations Charge shall be the 

product of the System Operations Charge for each Scheduling Coordinator, as 

calculated according to the formula in Appendix F, Schedule 1, Part A, the real-

time market percentage as calculated in the cost of service study conducted 

according to Appendix F, Schedule 1, Part A, and the absolute difference 

between metered energy and the EIM Base Schedules. 

(4) Minimum EIM Administrative Charge.  The CAISO will calculate the minimum 

EIM Administrative Charge as the product of the sum of the real-time activities 

associated with market services charge and the real-time activities chart 

associated with system operations, as well as – 

(A) five percent of the total gross absolute value of Supply of all EIM Market 

Participants; plus 



 
 
 

 

(B) five percent of the total gross absolute value of Demand of all EIM 

Market Participants. 

(5) Withdrawing EIM Entity.  If the EIM Entity notifies the CAISO of its intent to 

terminate participation in the Energy Imbalance Market and requests suspension 

of the Energy Imbalance Market in its Balancing Authority Area under Section 

29.4(b)(4), the CAISO will charge the EIM Entity the minimum EIM Administrative 

Charge calculated under Section 29.11(i)(4) during the notice period. 

(6) Application of Revenues.  The CAISO will apply revenues received from the 

EIM Administrative Charge against the costs to be recovered through the Grid 

Management Charge as described in Appendix F, Schedule 1, Part A. 

(7) EDAM Administrative Charge.  An EIM Market Participant that is also an EDAM 

Market Participant will pay the EDAM Administrative Charge and will not pay the 

EIM Administrative Charge.   

 

* * * * *  

 

(r) EIM Transfer System Resource Settlement. 

(1) EIM Transfer System Resource Registration.  The CAISO will provide each 

EIM Entity with financially binding Settlement of Energy transfer schedule 

changes from its respective base schedules between EIM Entity Balancing 

Authority Areas, unless the EIM Entity Balancing Authority Areas are also EDAM 

Entity Balancing Authority Areas in which case transfer schedule changes will be 

referenced from the Day-Ahead Schedule for the EDAM Transfer, and will – 

(A) establish for each EIM Entity that shares an EIM Internal Intertie a 

to/from EIM Transfer Ssystem Rresource pricing location in their 

respective EIM Entity Balancing Authority Area; 

(B) associate with each  to/from EIM Transfer Ssystem Rresource pricing 

location, a unique base EIM Transfer Ssystem Rresource that accounts 



 
 
 

 

for Energy transfer schedule changes between EIM Entity Balancing 

Authority Areas; 

(C) require each EIM Entity Scheduling Coordinator to submit EIM Base 

Schedules and E-Tags that identifies Energy transfer schedule changes 

at the registered base EIM Transfer Ssystem Rresource; and 

(D) reject EIM Base Schedule changes at the to/from EIM Transfer Ssystem 

Rresource pricing location not associated with the registered base EIM 

Transfer Ssystem Rresource. 

(2) Settlement for EIM Transfer System Resource Changes.  The CAISO will 

settle EIM Transfer Ssystem Rresource changes established pursuant to Section 

29.11(r)(1) as – 

(A) FMM Instructed Imbalance Energy or RTD Instructed Energy based on 

the Settlement Interval in which the E-Tag is received, without regard for 

other Energy types identified in Sections 11.5.1.1 or 11.5.2.2, or as an 

Operational Adjustment if the E-Tag is received after the end of the 

Operating Hour for purposes of Energy accounting in accordance with 

the applicable WECC business practices; 

(B) based on the difference between the E-Tag and the EIM Transfer 

Ssystem Rresource base schedule; 

(C) at the relevant FMM or RTD Locational Marginal Price at each unique 

EIM Transfer Ssystem Rresource pricing location associated with the 

base EIM Transfer Ssystem Rresource; and 

(D) including any contribution that the base EIM Transfer Ssystem 

Rresource might have on the RTM Bid Cost Recovery pursuant to 

Section 29.11(f). 

 

* * * * *  

 



 
 
 

 

29.17 EIM Transmission System  

* * * * *  

 

 (f) EIM Transfer Availability.  

 

* * * * *  

 

 (6) EIM Transfer Limit Constraints.  The CAISO’s Security Constrained Economic 

Dispatch in the Real-Time Unit Commitment and Real-Time Dispatch shall 

enforce the EIM Transfer limit and the associated physical limit at each EIM 

Internal Intertie.  

(7) EIM Transfer Limits at EDAM Interties.  The CAISO will not re-optimize EDAM 

Transfer limits established in accordance with Section 33.16, Section 33.17, and 

Section 33.18 in the Real-Time Market, and will establish separate EIM Transfer 

limits to represent other transmission capacity from the Day-Ahead Market at 

each EDAM Internal Intertie.   

 

* * * * *  

 

29.29 EIM Relationship to EDAM [Not Used] 

The provisions of this Section 29 apply to EIM Market Participants and EDAM Market Participants, in 

addition to Section 33, which includes requirements applicable to EDAM Market Participants that are not 

applicable to EIM Market Participants. 

 

* * * * *  

 

29.31 Day-Ahead. 

EIM Entity Scheduling Coordinators, EIM Sub-Entity Scheduling Coordinators and EIM Participating 



 
 
 

 

Resource Scheduling Coordinators may not submit Bids in the CAISO’s Day-Ahead Market on behalf of 

EIM Market Participants that they represent in their capacity as an EIM Entity Scheduling Coordinator, 

EIM Sub-Entity Scheduling Coordinator, or EIM Participating Resource Scheduling Coordinator, unless 

participation in the Day-Ahead Market is enabled within an EIM Entity Balancing Authority Area in 

accordance with Section 33, in which case participation in the Day-Ahead Market by EDAM Market 

Participants is governed by Section 33 and execution of the associated agreement in Appendix B is 

required to support participation in the Day-Ahead Market.  

29.32 Greenhouse Gas Regulation and GHGEIM Bid Adders. 

(a)  GHG Bid Adders. 

(1)  In General. EDAM Resource Scheduling Coordinators, EIM Participating 

Resource Scheduling Coordinators, and Scheduling Coordinators for resources 

within the CAISO Balancing Authority Area will have an opportunity to recover 

costs of compliance with GHG regulations adopted by a state jurisdiction that has 

priced GHG emissions as part of a state GHG reporting and reduction program.   

(2)  Bid Adders. The Fifteen-Minute Market and Real-Time Dispatch will use GHG 

Bid Adders submitted by EDAM Resource Scheduling Coordinators and EIM 

Participating Resource Scheduling Coordinators for resources located outside of 

a specific GHG Regulation Area to optimize the attribution of GHG Transfers into 

that GHG Regulation Area.   

The Fifteen-Minute Market and Real-Time Dispatch will use GHG Bid Adders 

submitted by EDAM Resource Scheduling Coordinators and EIM Participating 

Resource Scheduling Coordinators for resources located within the GHG 

Regulation Area of the State of Washington to optimize the attribution of GHG 

Transfers into GHG Regulation Areas outside of the State of Washington.   

 

The Fifteen-Minute Market and Real-Time Dispatch will use GHG Bid Adders 

submitted by EDAM Resource Scheduling Coordinators, EIM Participating 

Resource Scheduling Coordinators, and Scheduling Coordinators for resources 



 
 
 

 

located within the GHG Regulation Area of the State of California to optimize the 

attribution of GHG Transfers into GHG Regulation Areas outside of the State of 

California.  

For purposes of this Section 29.32, GHG Regulation Areas will reflect the Pricing 

Nodes of the CAISO Balancing Authority Area, an EDAM Entity Balancing 

Authority Area or an EIM Entity Balancing Authority Area within the GHG 

boundary as defined by a state jurisdiction that has priced GHG emissions as 

part of a state GHG reporting and reduction program.  GHG Regulation Areas 

modeled in the Fifteen-Minute Market and Real-Time Dispatch may include 

Pricing Nodes in addition to Pricing Nodes for GHG Regulation Areas modeled in 

the Day Ahead Market, because the EIM Area may include EIM Entity Balancing 

Authority Areas located within the GHG boundary area as defined by a state 

jurisdiction that has priced GHG emissions as part of a state GHG reporting and 

reduction program that are not participating in the Day-Ahead Market. 

Scheduling Coordinators, EDAM Resource Scheduling Coordinators and EIM 

Participating Resource Scheduling Coordinators for resources located inside a 

specific GHG Regulation Area will not submit GHG Bid Adders to serve Demand 

within that GHG Regulation Area.   

Scheduling Coordinators for resources with Pseudo-Tie arrangements or 

Dynamic Schedules into the CAISO Balancing Authority Area that register in the 

Master File that their resources’ capacity is associated with serving Demand in 

the GHG Regulation Area within the State of California will not submit GHG Bid 

Adders.    

 

EDAM Resource Scheduling Coordinators for resources with Pseudo-Tie 

arrangements or Dynamic Schedules into an EDAM Entity Balancing Authority 

Area with Demand in the State of California that register in the Master File that 



 
 
 

 

their resources’ capacity is associated with serving Demand in the GHG 

Regulation Area within the State of California will not submit GHG Bid Adders.    

EDAM Resource Scheduling Coordinators for resources with Pseudo-Tie 

arrangements or Dynamic Schedules into an EDAM Balancing Authority Area 

with Demand in the State of Washington that register in the Master File that their 

resources’ capacity is associated with serving Demand in the GHG Regulation 

Area within the State of Washington will not submit GHG Bid Adders.    

EIM Participating Resource Scheduling Coordinators for resources with Pseudo-

Tie arrangements or Dynamic Schedules into an EIM Balancing Authority Area 

with Demand in the State of California that register in the Master File that their 

resources’ capacity is associated with serving Demand in the GHG Regulation 

Area within the State of California will not submit GHG Bid Adders.    

EIM Participating Resource Scheduling Coordinators for resources with Pseudo-

Tie arrangements or Dynamic Schedules into an EIM Balancing Authority Area 

with Demand in the State of Washington that register in the Master File that their 

resources’ capacity is associated with serving Demand in the GHG Regulation 

Area within the State of Washington will not submit GHG Bid Adders.    

(A)  Bid Submission.  

EDAM Resource Scheduling Coordinators for resources located outside 

of a GHG Regulation Area may submit a separate GHG Bid Adder as an 

hourly Bid component specific to each GHG Regulation Area.   

EIM Participating Resource Scheduling Coordinators for resources 

located outside of a GHG Regulation Area may submit a separate GHG 

Bid Adder as an hourly Bid component specific to each GHG Regulation 

Area.   

Scheduling Coordinators for resources located within the GHG 

Regulation Area of the State of California may submit a GHG Bid Adder 



 
 
 

 

as an hourly Bid component for the GHG Regulation Area outside of the 

State of California. 

Scheduling Coordinators for resources located within the GHG 

Regulation Area of the State of Washington may submit a GHG Bid 

Adder as an hourly Bid component for the GHG Regulation Area outside 

of the State of Washington.    

 

GHG Bid Adders will consist of a price and MW quantity.  The price 

included in the EIM Bid Adder will not be less than $0/MWh and not 

greater than 110% of the resource’s GHG maximum compliance cost as 

determined in accordance with Section 29.32(a)(3). 

(B)  Default Treatment. If a resource located outside of a specific GHG 

Regulation Area does not have a GHG Bid Adder, the Fifteen-Minute Market and 

Real-Time Dispatch will not select the resource for attribution into that GHG 

Regulation Area. 

 

(3) Determination of EIM Maximum GHG Bid Adder.  

The CAISO will calculate maximum daily GHG Bid Adders for each EDAM 

Resource, each EIM Resource, and each resource located within the CAISO 

Balancing Authority Area in relation to GHG Regulation Areas, as applicable, 

based on the resource’s highest average heat rate on its heat rate curve, the 

applicable Greenhouse Gas Allowance Price, and the resource’s applicable 

emission rate.  The CAISO will perform this calculation in accordance with the 

provisions of the applicable Business Practice Manual.  The CAISO will also 

provide for an option to negotiate a maximum daily GHG Bid Adder for each 

GHG Regulation Area in accordance with the provisions of the applicable 

Business Practice Manual. 

 



 
 
 

 

(4)  GHG Bid Adder Price. The price included in the GHG Bid Adder will not be less 

than $0/MWh.  The sum of the GHG Bid Adder price and the Energy Bid price 

may not exceed the Soft Energy Bid Cap unless the sum of a resource’s relevant 

maximum daily GHG Bid Adder and Default Energy Bid as adjusted pursuant to 

Section 30.11 exceeds the Soft Energy Bid Cap.  In this case, the sum of a 

resource’s GHG Bid Adder and Energy Bid price may not exceed the sum of the 

relevant maximum daily GHG Bid Adder and the resource’s Default Energy Bid 

or the Hard Energy Bid Cap, whichever is lower. 

 (b)  Consideration of GHG Bid Adders in Market Clearing. 

(1)  Dispatch of Resources with Nonzero GHG Bid Adders.  

The CAISO’s Security Constrained Economic Dispatch in the Fifteen-Minute 

Market and Real-Time Dispatch will take into account GHG Bid Adders in 

selecting Energy produced by EDAM Resources located outside of a specific 

GHG Regulation Area up to the associated MW quantity included in the GHG Bid 

Adder to serve Demand within that GHG Regulation Area.   

The CAISO’s Security Constrained Economic Dispatch in the Fifteen-Minute 

Market and Real-Time Dispatch will take into account GHG Bid Adders in 

selecting Energy produced by resources located within the GHG Regulation Area 

of the State of California up to the associated MW quantity included in the GHG 

Bid Adder to serve Demand in the GHG Regulation Area outside the State of 

California.  

The CAISO’s Security Constrained Economic Dispatch in the Fifteen-Minute 

Market and Real-Time Dispatch will take into account GHG Bid Adders in 

selecting Energy produced by resources located within the GHG Regulation Area 

of the State of Washington up to the associated MW quantity included in the 

GHG Bid Adder to serve Demand in the GHG Regulation Area outside the State 

of Washington.   

 



 
 
 

 

The CAISO’s Security Constrained Economic Dispatch in the Fifteen-Minute 

Market and Real-Time Dispatch will not consider GHG Bid Adders when 

selecting EDAM Resource Facilities, EIM Resources, or resources located within 

the CAISO Balancing Authority Area to serve Demand outside of GHG 

Regulation Areas. 

(2)  Maximum GHG MW Attribution Quantity.  

 

 

The Fifteen-Minute Market and Real-Time Dispatch will limit the total GHG 

attribution to an EDAM Resource Facility located outside GHG Regulation Areas 

to serve Demand in GHG Regulation Areas to a value equal to the lower of (i) the 

MW value in the EDAM Resource’s GHG Bid Adder, (ii) the EDAM Resource’s 

upper Economic Bid minus the EDAM Resource Facility’s Day-Ahead Energy 

Schedule plus the EDAM Resource Facility’s total Day-Ahead Market GHG 

attribution, considering any applicable derates and Ancillary Services capacity 

reservations, for the relevant Operating Hour, or (iii) the EDAM Resource 

Facility’s Real-Time Market Energy Schedule. 

 

 

The Fifteen-Minute Market and Real-Time Dispatch will limit the maximum GHG 

Bid Adder MW quantity of an EIM Participating Resource located outside GHG 

Regulation Areas to a value equal to the lower of (i) the MW value in the EIM 

Participating Resource’s GHG Bid Adder; (ii) the EIM Participating Resource’s 

dispatchable Bid range between the EIM Participating Resource’s EIM Base 

Schedule and the EIM Participating Resource’s effective upper Economic Bid, 

considering any applicable derates and Ancillary Services capacity reservations, 

for the relevant Operating Hour, or (iii) the EIM Participating Resource’s Real-

Time Market Energy Schedule.  



 
 
 

 

The Fifteen-Minute Market and Real-Time Dispatch will limit the maximum GHG 

Bid Adder MW quantity of a resource located within the CAISO Balancing 

Authority Area to serve Demand in a GHG Regulation Area outside of the State 

of California to a value equal to the lower of (i) the MW value in the resource’s 

GHG Bid Adder; (ii) the resource’s upper Economic Bid minus the resources’s 

Day-Ahead Energy Schedule plus the EDAM Resource’s total Day-Ahead Market 

GHG attribution, considering any applicable derates and Ancillary Services 

capacity reservations, for the relevant Operating Hour, or (iii) the resource’s 

Real-Time Market Energy Schedule. 

(3)  Dispatch of EIM Participating Resources Bid Adders of Zero. The CAISO’s 

Security Constrained Economic Dispatch in the Fifteen-Minute Market and Real-

Time Dispatch will not dispatch resources located outside a GHG Regulation 

Area for delivery into that GHG Regulation Area if the MW quantity included in 

the GHG Bid Adder is zero. 

(c)  GHG Marginal Cost.  

The CAISO’s Security Constrained Economic Dispatch in the Fifteen-Minute Market and 

Real-Time Dispatch will take into account Energy Bids and GHG Bids, optimally select 

resources located outside of a GHG Regulation Area to support GHG Transfers into a 

GHG Regulation Area until the total MW of GHG Transfers into the respective GHG 

Regulation Area is fully allocated.  The Shadow Price of this allocation constraint is the 

Marginal GHG Cost for the respective GHG Regulation Area.  

(d)  Compensation.  

EIM Resource Scheduling Coordinators and EDAM Resource Scheduling Coordinators 

will receive GHG settlements pursuant to Section 11.   When the Real-Time Market 

attributes a resource located outside of a GHG Regulation Area to support a GHG 

Transfer to serve Demand in a GHG Regulation Area, the applicable Scheduling 

Coordinator for the resource will receive a payment equaling the product of the GHG 



 
 
 

 

Transfer to the GHG Regulation Area attributed to the resource in the Real-Time Market 

at the applicable Real-Time Market Marginal GHG Cost for that GHG Regulation Area. 

29.32.1  GHG Net Export Constraint 

The CAISO’s Security Constrained Economic Dispatch in the Fifteen-Minute Market and 

Real-Time Dispatch will apply a net export constraint for EDAM Entity and EIM Entity 

Balancing Authority Areas that do not overlap with a GHG Regulation Area.  This 

constraint will limit the aggregate attribution of EDAM Resource Facilities within a specific 

EDAM Entity Balancing Authority Area or EIM Participating Resources within an EIM 

Entity Balancing Authority Area such that the aggregate attribution does not exceed the 

net exports from that Balancing Authority Area.  This constraint will also limit the 

aggregate attribution of resources within a specific GHG Regulation Area to serve 

Demand in another GHG Regulation Area such that the attribution may not exceed the 

net exports from these resources’ native Balancing Authority Areas.  This constraint will 

not restrict the Real-Time Market from attributing capacity located outside of a specific 

GHG Regulation Area obligated to serve Demand within that GHG Regulation Area that 

is registered with the CAISO in accordance with the applicable Business Practice 

Manual.  The CAISO will not enforce this constraint for any Balancing Authority Area in 

the EIM Area and during any Real-Time Market interval in which the CAISO Balancing 

Authority Area, an EDAM Entity Balancing Authority Area, or an EIM Entity Balancing 

Authority Area with Demand in a GHG Regulation Area is deficient in the upward 

direction for purposes of the capacity or flexibility tests described Section 29.34. 

29.32.2  Data Availability  

(a)  Notification.  The CAISO will notify an EDAM Resource Scheduling Coordinator of the 

portion of the FMM Energy Schedule and the portion of the RTD Energy Dispatch that 

support a GHG Transfer to serve Demand in a GHG Regulation Area as part of the Real-

Time Market results publication.   

The CAISO will notify an EIM Participating Resource Scheduling Coordinator of the 

portion of the FMM Energy Schedule and the portion of the RTD Energy Dispatch that 



 
 
 

 

support a GHG Transfer to serve Demand in a GHG Regulation Area as part of the Real-

Time Market results publication. 

The CAISO will notify the Scheduling Coordinator for a resource located in the CAISO 

Balancing Authority Area of the portion of the resource’s FMM Energy Schedule and the 

portion of the RTD Energy Dispatch that support a GHG Transfer to serve Demand in a 

GHG Regulation Area as part of the Real-Time Market results publication.  

(b)  Disclosure.  The CAISO may disclose information related to GHG Transfers to a 

Government Authority, so long as such information does not disclose confidential 

information of any individual Market Participant. 

(a) EIM Bid Adders. 

(1) In General.  EIM Participating Resources will have an opportunity to recover 

costs of compliance with California Air Resources Board greenhouse gas 

regulations, which may include the cost of allowances, uncertainty on the final 

resource specific emission factor, and other costs of greenhouse gas regulation 

compliance.   

(2) EIM Bid Adder.   

(A) Bid Submission.  EIM Participating Resource Scheduling Coordinators 

for EIM Participating Resources located in an EIM Entity Balancing 

Authority Area outside of California may submit an EIM Bid Adder as a 

separate hourly Bid component to recover costs of compliance with 

California Air Resources Board greenhouse gas regulations, which must 

include a price and quantity and the price portion of which must be equal 

to or less than 110% of the EIM Participating Resource’s greenhouse 

gas maximum compliance cost as determined in accordance with section 

29.32(a)(3).  

(B) Default Treatment.  If an EIM Participating Resource located in an EIM 

Entity Balancing Authority Area outside of California does not submit an 

EIM Bid Adder, the CAISO will assume that the EIM Participating 



 
 
 

 

Resource will not be selected for delivery to the CAISO Balancing 

Authority Area. 

(3) Determination of EIM Greenhouse Gas Maximum Cost.  Each day the CAISO 

will determine the greenhouse gas maximum compliance cost for each EIM 

Participating Resource located in an EIM Entity Balancing Authority Area outside 

of California as set forth in the EIM Business Practice Manual, based on:  

(A) the EIM Resource’s highest incremental heat rate; the applicable 

Greenhouse Gas Allowance Price; and the EIM Participating Resource’s 

emission rate, as set forth in the applicable U.S. Environmental 

Protection Agency publication and registered in the Master File; or 

(B) a price determined in accordance with the negotiated rate option 

procedures in section 39.7.1.3.1; or,  

(C) with respect to, and only with respect to, Bids at EIM External Interties, 

the carbon dioxide equivalent emission rate of the resource with the 

highest such rate in the WECC region and the applicable Greenhouse 

Gas Allowance Price index. 

(4) EIM Bid Adder Price.  The price included in the EIM Bid Adder shall not be less 

than $0/MWh and the sum of the price component of the EIM Bid Adder and the 

Energy cost portion of the Bid cannot exceed $1000/MWh. 

(b) Consideration of EIM Bid Adders in Market Clearing.   

(1) Dispatch of EIM Participating Resources with Nonzero Bid Adders.  The 

CAISO’s Security Constrained Economic Dispatch in the Real-Time Unit 

Commitment and Real-Time Dispatch shall take into account EIM Bid Adders in 

selecting Energy produced by EIM Participating Resources located in an EIM 

Entity Balancing Authority Area outside of California for import into the CAISO 

Balancing Authority Area or other EIM Entity Balancing Authority Areas in 

California up to the associated MW quantity included in the EIM Bid Adder, but 

not when selecting EIM Participating Resources to serve Load outside of the 



 
 
 

 

combined area of the CAISO Balancing Authority Area and other EIM Entity 

Balancing Authority Areas within California. 

(2) EIM Participating Resources EIM Bid Adder MW Quantity.  The CAISO’s 

Real-Time Unit Commitment and Real-Time Dispatch will limit the maximum EIM 

Bid Adder MW quantity of an EIM Participating Resource to a value equal to the 

EIM Participating Resource’s dispatchable Bid range between the EIM 

Participating Resource’s Base Schedule and the EIM Participating Resource’s 

effective upper economic Bid, considering any applicable derates and ancillary 

services capacity reservations, for the relevant Operating Hour. 

(3) Dispatch of EIM Participating Resources Bid Adders of Zero.  The CAISO’s 

Security Constrained Economic Dispatch in the Real-Time Unit Commitment and 

Real-Time Dispatch shall not dispatch EIM Participating Resources outside the 

CAISO Balancing Authority Area for delivery into the CAISO Balancing Authority 

Area or other EIM Entity Balancing Authority Areas in California if the MW 

quantity included in the EIM Bid Adder is zero. 

(c) Effect on Locational Marginal Price.  Using the methodology described in Appendix C, 

the CAISO will include the Marginal Greenhouse Gas Cost as a negative component in 

the Locational Marginal Prices for EIM Entity Balancing Authority Areas not subject to a 

greenhouse compliance obligation under the regulations administered by the California 

Air Resources Board in addition to those specified in Appendix C and Section 27. 

(d) Notice to EIM Participating Resource.  The CAISO will notify the EIM Participating 

Resource Scheduling Coordinator through the Dispatch Instruction of the megawatt 

quantity of any Energy of an EIM Participating Resource located in an EIM Entity 

Balancing Authority Area outside of California that is deemed to have been imported into 

the CAISO Balancing Authority Area or other EIM Entity Balancing Authority Areas in 

California as a result of the Market Clearing of the Real-Time Market. 

(e) Compensation.  The CAISO will allocate the Net Imbalance Energy Export optimally to 

EIM Participating Resource Scheduling Coordinators and will distribute Greenhouse Gas 



 
 
 

 

Emission Cost Revenues to EIM Participating Resources pursuant to that allocation. 

(f) Reporting Requirements.  The CAISO will report to each EIM Participating Resource 

Scheduling Coordinator the portion of the FMM Energy Schedule and the portion of RTD 

Energy Dispatch that is associated with Energy deemed to have been imported to the 

CAISO Balancing Authority Area or other EIM Entity Balancing Authority Areas in 

California from all EIM Resources as part of the Real-Time Market results publication 

from each of its EIM Resources. 

29.33 [Not Used] 

29.34 EIM Operations 

(a) In General.  Section 34, as supplemented by provisions in Section 29.34, will govern the 

operation of the Real-Time Market within the EIM Area.  Operation of the Real-Time 

Market within the EDAM Area is further supplemented by Section 33, which produces 

outcomes that satisfy or modify certain requirements otherwise applicable to EIM Market 

Participants, including a Day-Ahead Schedule instead of a submitted EIM Base Schedule 

and an initial EIM Base Load Schedule, pools of Balancing Authority Areas for purposes 

of the EIM Resource Sufficiency Evaluation, and Energy transfers between Balancing 

Authority Areas with equal scheduling priority to Demand.     

(b) Applicability.  EIM Entity Scheduling Coordinators, EIM Sub-Entity Scheduling 

Coordinators, and EIM Participating Resource Scheduling Coordinators will submit EIM 

Base Schedules and other necessary information to the CAISO for use in the Real-Time 

Market pursuant to Section 29.34 and not pursuant to Section 34. 

(c) Submission Deadlines.  If an EIM Entity Scheduling Coordinator, EIM Sub-Entity 

Scheduling Coordinator, or EIM Participating Resource Scheduling Coordinator fails to 

submit an EIM Base Schedule according to the timelines established in this Section 

29.34, the CAISO will not accept the EIM Base Schedule or use it in the Real-Time 

Market.  

(d) Demand Forecast. 

(1) In General.  In accordance with procedures set forth in the Business Practice 



 
 
 

 

Manual for the Energy Imbalance Market, the CAISO shall develop short-term 

and mid-term Demand Forecasts by Demand Forecast zone within each EIM 

Entity Balancing Authority Area, separately from the CAISO Balancing Authority 

Area, and, as needed for the EDAM Upward Pool or EDAM Downward Pool.   

(2) Short Term Forecast.  The CAISO’s short-term Demand Forecast for an EIM 

Entity Balancing Authority Area shall produce a value every five minutes for the 

duration of the CAISO’s Dispatch horizon, which has five-minute granularity and 

extends several Dispatch Intervals.   

 

* * * * *  

 

 (l) EIM Resource Sufficiency Evaluation – Capacity Test. 

(1) Requirement.   

The Supply, as applicable and as detailed in Business Practice Manuals, 

included in—  

(A) the EIM Resource Plan must meet the Demand Forecast for each EIM 

Entity Balancing Authority Area, and  

(B) the RUC Schedules, the HASP Advisory Schedules and HASP Intertie 

Block Schedules or the FMM Schedules must meet the Demand 

Forecast for the CAISO Balancing Authority Area. 

 

* * * * *  

  

(m) EIM Resource Sufficiency Evaluation – Flexibility Test.   

(1) Review.   

(A) Individual EIM Entity Balancing Authority Areas.  The CAISO will 

review the EIM Resource Plan for an EIM Entity Balancing Authority 

Area pursuant to the process set forth in the Business Practice Manual 



 
 
 

 

for the Energy Imbalance Market and verify that it has sufficient Bids for 

Ramping capability, accounting for Sections 29.34(l)(2)(A)(iii), 

29.34(l)(2)(A)(iv), 29.34(l)(2)(B)(iv) and 29.34(l)(2)(D), to meet the EIM 

Entity Balancing Authority Area upward and downward Ramping 

requirements within a one percent or one MW tolerance, as adjusted 

pursuant to Sections 29.34(m)(2), (3), and (57). 

(B) CAISO Balancing Authority Area.  The CAISO will review the  RUC 

Schedules, the HASP Advisory Schedules and HASP Intertie Block 

Schedules or the FMM Schedules in the CAISO Balancing Authority 

Area pursuant to the process set forth in the Business Practice Manual 

for the Energy Imbalance Market and verify that it has sufficient Bids for 

Ramping capability, accounting for Sections 29.34(l)(2)(A)(iii), 

29.34(l)(2)(A)(iv) and 29.34(l)(2)(B)(iv), to meet the CAISO Balancing 

Authority Area upward and downward Ramping requirements within a 

one percent or one MW tolerance, as adjusted pursuant to Sections 

29.34(m)(2), (3), and (57), provided that the benefit of the exclusion of 

the export schedules which  may be curtailed in accordance with Section 

34.12.4(a) or 34.12.4(b) will be reflected in the upward capacity test 

results for the CAISO Balancing Authority Area. 

(C) EIM Resource Sufficiency Evaluation for the Balancing Authority 

Areas in the EDAM Area.  Consistent with Section 33.31.1.4, the 

CAISO will evaluate resource sufficiency of the Balancing Authority 

Areas in the EDAM Area solely pursuant to this Section 29.34(m).  The 

CAISO will consider all Day-Ahead Market awards for Energy, Imbalance 

Reserves, and Reliability Capacity as supply prior to testing an individual 

Balancing Authority Area in the EDAM Area for EIM resource sufficiency.  

The CAISO will evaluate the EDAM Upward Pool to verify that it has 

sufficient Bids and Ramping capability to meet the Upward Uncertainty 



 
 
 

 

Requirement for the EDAM Upward Pool within a one percent or one 

MW tolerance, as adjusted pursuant to Sections 29.34(m)(2)-(5).  The 

CAISO will evaluate the EDAM Downward Pool to verify that it has 

sufficient Bids and Ramping capability to meet the Downward 

Uncertainty Requirement for the EDAM Downward Pool within a one 

percent or one MW tolerance, as adjusted pursuant to Sections 

29.34(m)(2)-(5).  A Balancing Authority in the EDAM Area not included in 

the EDAM Upward Pool or EDAM Downward Pool will be evaluated in 

the same manner as an individual EIM Balancing Authority Area.   

(D)    Power Balance Constraint and Load Conformance Considerations.  

The CAISO, pursuant to the process set forth in the Business Practice 

Manual for the Energy Imbalance Market, will consider the quantity of 

any power balance constraint relaxation in the Real-Time Market 

solution, while excluding from consideration any constraint relaxation due 

to Load conformance in the Real-Time Market solution, in the 

determination of whether sufficient Bids for Ramping capability are 

available to meet the upward and downward Ramping requirements in 

accordance with this Section 29.34(m)(1). 

(2) Determination of EIM Diversity Benefits.  The CAISO will calculate separately 

the upward and downward EIM Ddiversity Bbenefits as the difference between 

the sum of the upward and downward Uncertainty Requirements for all Balancing 

Authority Areas in the EIM Area, and the Uncertainty Requirement for the EIM 

Area.  The Diversity Benefits for a Balancing Authority Area in the EDAM Area is 

its proportional amount of the difference between the sum of each Balancing 

Authority Area’s individual Imbalance Reserve requirement and the EDAM Area 

Imbalance Reserve requirements, with the CAISO calculating the Imbalance 

Reserve requirements for each Balancing Authority Area independently and for 

the EDAM Area as a whole. 



 
 
 

 

(3) Effects of EIM Diversity Benefits for EIM Entities that Are Not Balancing 

Authorities in the EDAM Area.  For each Balancing Authority Area in the EIM 

Area that is not a Balancing Authority Area in the EDAM Area, the CAISO will 

reduce the upward and downward Uncertainty Requirements by the Balancing 

Authority Area’s pro rata share of the upward and downward EIM Ddiversity 

Bbenefit in the EIM Area as may be limited by –  

(A) the available net import EIM Transfer capability into that Balancing 

Authority Area in the case of an upward Uncertainty Requirement; and 

(B) the available net export EIM Transfer capability from that Balancing 

Authority Area in the case of a downward Uncertainty Requirement. 

(4) Effect of Diversity Benefit for Balancing Authority Areas that Are Within the 

Pool of EDAM Balancing Authority Areas.  For each Balancing Authority Area 

that is included in the pool of Balancing Authority Areas in the EDAM Area as 

provided in Section 33.31.1.4, the EIM RSE will hold a portion of the Diversity 

Benefit from allocation and reflect this quantity as additional global procurement 

of Imbalance Reserves for the EDAM Area as provided in the Business Practice 

Manuals for purposes of the EIM RSE.  If the pool of Balancing Authority Areas in 

the EDAM Area is subdivided for purposes of accepting the assistance Energy 

transfer product as provided in Section 29.34(n)(3)(C), each sub-pool will carry 

with it and leverage the Diversity Benefit of the entities within the sub-pool. 

(5) Effect of Diversity Benefit for Balancing Authority Areas in the EDAM Area 

that Are not Within the Pool of EDAM Balancing Authority Areas.  The EIM 

RSE will consider the effects of dynamic transfers from the members of the 

EDAM Upward Pool and EDAM Downward Pool to the Balancing Authority Area 

not included in the pool as provided in Section 33.31.1.4, pursuant to the 

procedures the Business Practice Manuals. 

(46) Determination of Flexible Ramping Sufficiency Credit.  The CAISO will 

calculate for each Balancing Authority Area in the EIM Area, the upward flexible 



 
 
 

 

Ramping sufficiency credit as the outgoing EIM Transfer from that area and the 

downward flexible Ramping sufficiency credit as the incoming EIM transfer into 

that area.  

(75) Effect of Flexible Ramping Sufficiency Credit.  The CAISO will reduce the 

upward Uncertainty Requirement of a Balancing Authority Area in the EIM Area 

by its upward flexible Ramping sufficiency credit, and will reduce the downward 

Uncertainty Requirement of a Balancing Authority Area in the EIM Area by its 

downward flexible Ramping sufficiency credit. 

 (n) Effect of EIM Resource Capacity or Flexibility Insufficiency.   

 

* * * * *  

 

(3) Assistance Energy Transfers.  

(A) In General.  A Balancing Authority Area in the EIM Area may obtain 

assistance Energy transfers into its Balancing Authority Area prior to 

December 31, 2025 if its Scheduling Coordinator has submitted to the 

Master File a designation to accept automatically incremental EIM 

Transfer imports and pay the associated EIM Assistance Energy 

Transfer Surcharge following the failure of the upward capacity test in 

Section 29.34(l) or the upward flexibility test in Section 29.34(m) in 

accordance with the timelines and procedures included in the Business 

Practice Manual for the Energy Imbalance Market.  Consistent with the 

requirements in the Business Practice Manual, the CAISO will issue a 

mMarket nNotice prior to the CAISO Balancing Authority Area accepting 

assistance Energy transfers as provided in this section, with such 

election to remain in effect unless the CAISO issues a mMarket nNotice 

at least 5 Business Days prior to withdrawing or resuming its 

participation.       



 
 
 

 

(B) Assistance Energy Transfer Product.  If a participating Balancing 

Authority Area in the EIM Area has opted-in to receive assistance Energy 

transfers consistent with the process requirements set forth in the 

Business Practice Manuals and the participating Balancing Authority 

Area fails the upward capacity test in Section 29.34(l) or the upward 

flexibility test in Section 29.34(m) then— 

(i) the Balancing Authority Area will not be subject to the capacity 

test or flexibility test failure consequences in Section 29.34(n); 

(ii) the Balancing Authority Area will pay the EIM Assistance Energy 

Transfer Surcharge according to Section 29.11(t). 

(C) Access to the Assistance Energy Transfer Product for pooled 

Balancing Authority Areas within the EDAM Area.  A Balancing 

Authority Area in the EDAM Area that is pooled together with other 

Balancing Authority Areas within the EDAM Area as part of the EDAM 

Upward Pool or EDAM Downward Pool pursuant to Section 33.31.1.4 

may elect to receive assistance Energy transfers.  If the Balancing 

Authority Areas in the EDAM Area that are pooled together for purposes 

of the EIM RSE do not uniformly elect to receive assistance Energy 

transfers, then the EDAM Upward Pool will be subdivided into two sub-

pools:  those Balancing Authority Areas in the EDAM Area that elect to 

receive assistance Energy transfers and those Balancing Authority Areas 

in the EDAM Area that do not elect to receive assistance Energy 

transfers.  If the EDAM Upward Pool, or its sub-pool as applicable, elects 

to receive assistance Energy transfers and fails the upward flexibility test 

in Section 29.34(m) then:   

  (i) The EDAM Upward Pool, or its sub-pool as applicable, 

will not be subject to the failure consequences of Section 29.34(n)(1)(B) 

or Section 29.34(n)(2)(B); and 



 
 
 

 

  (ii) the EDAM Upward Pool, or sub-pool as applicable, will 

receive an assistance Energy transfer and will be assessed the EIM 

Assistance Energy Transfer Surcharge according to Section 29.11(t), 

with any revenue or Surcharges distributed to the EDAM Upward Pool to 

be allocated pro-rata to the members of the EDAM Upward Pool, or sub-

pool as applicable, that received the assistance Energy transfers. 

(DC) Sunset Period.  This Section 29.34(n), together with Section 29.11(t), 

will terminate on December 31, 2025. 

 

* * * * * 

 

 (r) Use of EIM Available Balancing Capacity. 

(1) In General.  The CAISO will use EIM Available Balancing Capacity identified in 

the EIM Resource Plan to address power balance constraint infeasibilities in the 

EIM Balancing Authority Area for which the EIM Available Balancing Capacity is 

designated by the responsible EIM Entity Scheduling Coordinator, while 

simultaneously participating in Congestion Management.   

(2) EIM Resource Sufficiency Evaluations.  The CAISO will not apply the EIM 

Available Balancing Capacity towards its evaluation of the resource sufficiency 

tests specified in Section 29.34(k), (l), and (m). 

 

* * * * * *  



Section 30 

30.1 Bids, Including Self-Schedules 

Scheduling Coordinators shall submit Bids to participate in the CAISO Markets, as well as any Self-

Schedules, ETC Self-Schedules, TOR Self-Schedules, or Self-Provided Ancillary Services.  Bidding rules 

for each type of resource are contained in this Section 30 and additional specifications regarding bidding 

practices are contained in the Business Practice Manuals posted on the CAISO Website.  Bids will 

consist of various components described in this Section 30 through which the Scheduling Coordinator 

provides information regarding the parameters and conditions pursuant to which the Bid may be 

optimized by the CAISO Markets. 

30.1.1 Day-Ahead Market 

Bids submitted in the DAM apply to the twenty-four (24) hours of the next Trading Day (23 or 25 hours on 

the Daylight Savings transition days) and are used in both the IFM and RUC.  Bids for the Regulation Up, 

Regulation Down, Spinning Reserve, and Non-Spinning Reserve service in the Day-Ahead Market must 

be received by Market Close for the Day-Ahead Market.  The Bids shall include information for each of 

the twenty-four (24) Settlement Periods of the Trading Day.  Failure to provide the information within the 

stated time frame shall result in the Bids being declared invalid by the CAISO.  Scheduling Coordinators 

may submit Bids for the DAM as early as seven (7) days ahead of the targeted Trading Day. 

30.1.2 Real-Time Market 

Economic Bids and Self-Schedules submitted in the RTM apply to a single Trading Hour and are used for 

all market processes of the RTM.  The CAISO will require Scheduling Coordinators to honor their Day-

Ahead Ancillary Services Awards when submitting Ancillary Services Bids in the RTM.  Bids for 

Regulation Up, Regulation Down, Spinning Reserve, and Non-Spinning Reserve service for each 

Settlement Period must be received at least seventy-five minutes prior to the commencement of that 

Settlement Period.  The Bids shall include information for only the relevant Settlement Period.  Failure to 

provide the information within the stated timeframe shall result in the Bids being declared invalid and 

rejected by the CAISO. 

 

30.2 Bid Types 



 
 

There are three four types of Bids: Energy Bids (which include Virtual Bids), Ancillary Services Bids, 

Imbalance Reserves Bids, and RUC Availability Bids.  Energy Bids that are not Virtual Bids, and Ancillary 

Services Bids Each Bid type can be submitted as either an Economic Bid or a Self-Schedule (except for 

RUC Availability Bids and Virtual Bids, which cannot be self-scheduled).  All other bid types must be 

submitted as Economic Bids.  Economic Bids specify prices for MW amounts of capacity or MWh 

amounts of Energy.  Self-Schedules do not have any prices associated for MW or MWh.  Energy Bids, 

including both Economic Bids and Self-Schedules (where Self-Schedules are otherwise permitted), may 

be either Supply Bids, Demand Bids, Virtual Supply Bids, or Virtual Demand Bids.  Ancillary Services 

Bids, and RUC Availability Bids, and Imbalance Reserves Bids are Supply Bids only.  Ancillary Services 

may be self-provided by providing a Submission to Self-Provide an Ancillary Service and having that 

submission accepted by the CAISO.  Rules for submitting the three four types of Bids vary by the type of 

resource to which the Bid applies as described in Section 30.5 and as further required in each CAISO 

Markets process as specified in Sections 31, 33, and 34. 

 

* * * * * 

 

30.5 Bidding Rules 

30.5.1 General Bidding Rules 

(a) All Bids submitted by Scheduling Coordinators Energy and Ancillary Services Bids of 

each Scheduling Coordinator submitted to the DAM for the following Trading Day shall be 

submitted at or prior to 10:00 a.m. on the day preceding the Trading Day, but no sooner 

than seven (7) days prior to the Trading Day.  All Energy and Ancillary Services Bids of 

each Scheduling Coordinator submitted to the RTM for the following Trading Day shall be 

submitted starting from the time of publication, at 1:00 p.m. on the day preceding the 

Trading Day,  of DAM results for the Trading Day, and ending seventy-five (75) minutes 

prior to each applicable Trading Hour in the RTM.  Scheduling Coordinators may submit 

only one set of Bids to the RTM for a given Trading Hour, which the CAISO uses for all 

Real-Time Market processes.  The CAISO will not accept any Energy or Ancillary 



 
 

Services Bids for the following Trading Day between 10:00 a.m. on the day preceding the 

Trading Day and the publication, at 1:00 p.m. on the day preceding the Trading Day, of 

DAM results for the Trading Day; 

(b) Bid prices submitted by a Scheduling Coordinator for Energy accepted and cleared in the 

IFM and scheduled in the Day-Ahead Schedule may be increased or decreased in the 

RTM .  Bid prices for Energy submitted but not scheduled in the Day-Ahead Schedule 

may be increased or decreased in the RTM.  Incremental Bid prices for Energy 

associated with Day-Ahead AS or RUC Awards in Bids submitted to the RTM may be 

revised.   

(c) A Scheduling Coordinator may submit in the Real-Time Market new daily Start-Up Bids, 

Minimum Load Bids, and Transition Bids for resources and MSG Configurations for which 

the Scheduling Coordinator previously submitted such Bids in the Day-Ahead Market, 

except for: (1) Trading Hours in which a resource or MSG Configuration has received a 

Day-Ahead Schedule or has received a Start-Up Instruction in RUC; and (2) Trading 

Hours that span the Minimum Run Time of the resource or MSG Configuration after the 

CAISO has committed the resource or the Scheduling Coordinator has self-committed 

the resource in the RTM.   

(d) Scheduling Coordinators may revise ETC Self-Schedules for Supply in the RTM to the 

extent such a change is consistent with TRTC Instructions provided to the CAISO by the 

Participating TO in accordance with Section 16.   

(e) Scheduling Coordinators may revise TOR Self-Schedules for Supply only in the HASP to 

the extent such a change is consistent with TRTC Instructions provided to the CAISO by 

the Non-Participating TO in accordance with Section 17.  Energy associated with 

awarded Ancillary Services capacity cannot be offered in the Real-Time Market separate 

and apart from the awarded Ancillary Services capacity. 

(f) Scheduling Coordinators may submit Energy Bids, AS Bids and RUC Bids in the DAM 

that are different for each Trading Hour of the Trading Day. 

(g) Bids for Energy or capacity that are submitted to one CAISO Market, but are not 



 
 

accepted in that market are no longer a binding commitment and Scheduling 

Coordinators may submit Bids in a subsequent CAISO Market at a different price. 

(h) The CAISO shall be entitled to take all reasonable measures to verify that Scheduling 

Coordinators meet the technical and financial criteria set forth in Section 4.5.1 and the 

accuracy of information submitted to the CAISO pursuant to this Section 30. 

(i) In order to retain the priorities specified in Section 31.4 and 34.12 for scheduled amounts 

in the Day-Ahead Schedule associated with ETC and TOR Self-Schedules or Self-

Schedules associated with Regulatory Must-Take Generation, a Scheduling Coordinator 

must submit to the Real-Time Market ETC or TOR Self-Schedules, or Self-Schedules 

associated with Regulatory Must-Take Generation, at or below the Day-Ahead Schedule 

quantities associated with the scheduled ETC, TOR, or Regulatory Must-Take 

Generation Self-Schedules.  If the Scheduling Coordinator fails to submit such Real-Time 

Market ETC, TOR, or Regulatory Must-Take Generation Self-Schedules, the defined 

scheduling priorities of the ETC, TOR, or Regulatory Must-Take Generation Day-Ahead 

Schedule quantities may be subject to adjustment in the HASP and the Real-Time Market 

as further provided in Sections 31.4 and 34.12 in order to meet operating conditions. 

(j) For Multi-Stage Generating Resources that receive a Day-Ahead Schedule, RUC Award, 

are awarded a RUC Schedule, or receive an Ancillary Services Award, the Scheduling 

Coordinator must submit an Energy Bid in the Real-Time Market for the same Trading 

Hour(s).  If the Scheduling Coordinator submits an Economic Bid for such Trading 

Hour(s), the Economic Bid must be for either: the same MSG Configuration scheduled or 

awarded in the Integrated Forward Market, or the MSG Configuration committed in RUC.  

If the Scheduling Coordinator submits a Self-Schedule in the Real-Time Market for such 

Trading Hour(s), then the Energy Self-Schedule may be submitted in any registered MSG 

Configuration, including the MSG Configuration awarded in the Day-Ahead Market, that 

can support the awarded Ancillary Services (as further required by Section 8).   

(k) Scheduling Coordinators for Multi-Stage Generating Resources may submit into the 

Real-Time Market bids from up to six (6) MSG Configurations in addition to the MSG 



 
 

Configuration scheduled or awarded in the Integrated Forward Market and Residual Unit 

Commitment, provided that the MSG Transitions between the MSG Configurations bid 

into the Real-Time Market are feasible and the transition from the previous Trading Hour 

are also feasible. 

(l) For the Trading Hours that Multi-Stage Generating Resources do not have a CAISO 

Schedule or award from a prior CAISO Market run, the Scheduling Coordinator can 

submit up to six (6) MSG Configurations into the RTM. 

(m) A Scheduling Coordinator cannot submit a Bid to the CAISO Markets for a MSG 

Configuration into which the Multi-Stage Generating Resource cannot transition due to 

lack of Bids for the specific Multi-Stage Generating Resource in other MSG 

Configurations that are required for the requisite MSG Transition. 

(n) In order for Multi-Stage Generating Resource to meet any Resource Adequacy must-offer 

obligations, the responsible Scheduling Coordinator must submit either an Economic Bid 

or Self-Schedule for at least one MSG Configuration into the Day-Ahead Market and 

Real-Time Market that is capable of fulfilling that Resource Adequacy obligation, as 

feasible.  The Economic Bid shall cover the entire capacity range between the maximum 

bid-in Energy MW and the higher of Self-Scheduled Energy MW and the Multi-Stage 

Generating Resource plant-level PMin as registered in the Master File. 

(o) For any given Trading Hour, a Scheduling Coordinator may submit Self-Schedules and/or 

Submissions to Self-Provide Ancillary Services in only one MSG Configuration for each 

Generating Unit.  

(p) In any given Trading Hour in which a Scheduling Coordinator has submitted a Self-

Schedule for a Multi-Stage Generating Resource, the Scheduling Coordinator may also 

submit Bids for other MSG Configurations provided that they concurrently submit Bids 

that enable the applicable CAISO Market to transition the Multi-Stage Generating 

Resource to other MSG Configurations. 

(q) If in any given Trading Hour the Multi-Stage Generating Resource was awarded 

Regulation or Operating Reserves in the IFM, any Self-Schedules or Submissions to Self-



 
 

Provide Ancillary Services the Scheduling Coordinator submits for that Multi-Stage 

Generating Resource in the RTM must be for the same MSG Configuration for which 

Regulation or Operating Reserve is Awarded in IFM for that Multi-Stage Generating 

Resource in that given Trading Hour.    

(r) If a Multi-Stage Generating Resource has received a binding RUC Start-Up Instruction as 

provided in Section 31, any Self-Schedule or Submission to Self-Provide Ancillary 

Services in the RTM must be in the same MSG Configuration committed in RUC. 

(s) If in any given Trading Hour the Multi-Stage Generating Resource is scheduled for 

Energy in the IFM, any Self-Schedules the Scheduling Coordinator submits for that Multi-

Stage Generating Resource in the RTM must be for the same MSG Configuration for 

which Energy is scheduled in IFM for that Multi-Stage Generating Resource in that given 

Trading Hour.  

(t) For a Multi-Stage Generating Resource, the Bid(s) submitted for the resource’s 

configuration(s) shall collectively cover the entire capacity range between the maximum 

bid-in Energy MW and the higher of the Self-Scheduled Energy MW and the Multi-Stage 

Generating Resource plant-level PMin as registered in the Master File.  This rule shall 

apply separately to the Day-Ahead Market and the Real-Time Market.  

(u) A Scheduling Coordinator may submit a Self-Schedule Hourly Block for the RTM as an 

import to or an export from the CAISO Balancing Authority Area and may also submit 

Self-Scheduled Hourly Blocks for Ancillary Services imports.  Such a Bid shall be for the 

same MWh quantity for each of the four (4) fifteen (15)-minute intervals that make up the 

applicable Trading Hour.   

(v) A Scheduling Coordinator may submit a Variable Energy Resource Self-Schedule for the 

RTM can be submitted from a Variable Energy Resource.   A Scheduling Coordinator can 

use either the CAISO forecast for Expected Energy in the RTM or can provide its own 

forecast for Expected Energy pursuant to the requirements specified in Section 4.8.2.  

The Scheduling Coordinator must indicate in the Master File whether it is using its own 

forecast or the CAISO forecast for its resource in support of the Variable Energy Self-



 
 

Schedule.  The Scheduling Coordinator is not required to include the same MWh quantity 

for each of the four (4) fifteen (15)-minute intervals that make up the applicable Trading 

Hour for the Variable Energy Resource Self-Schedule include.  If an external Variable 

Energy Resource that is not using a forecast of its output provided by the CAISO submits 

a Variable Energy Resource Self-Schedule and the Expected Energy is not delivered in 

the FMM, the Scheduling Coordinator for the Variable Energy Resource will be subject to 

the Under/Over Delivery Charge as described in Section 11.31.  Scheduling Coordinators 

for Dynamically Scheduled Variable Energy Resources that provide the CAISO with a two 

(2)-hour rolling forecast with five (5)-minute granularity can submit Variable Energy 

Resource Self-Schedules.      

(w) Scheduling Coordinators can submit Economic Hourly Block Bids to be considered in the 

HASP and to be accepted as binding Schedules with the same MWh award for each of 

the four (4) FMM intervals.  Scheduling Coordinator can also submit Economic Hourly 

Block Bids for Ancillary Services. As specified in Section 11, a cleared Economic Hourly 

Block Bid is not eligible for Bid Cost Recovery. 

(x) Scheduling Coordinators can submit Economic Hourly Block Bids with Intra-Hour Option.  

If accepted in the HASP, such a Bid creates a binding schedule with same MWh awards 

for each of the four (4) FMM intervals.  After that, the RTM can optimize such schedules 

for economic reasons once through an FMM during the Trading Hour.    As specified in 

Section 11, a cleared Economic Hourly Block Bid with Intra-Hour Option is not eligible for 

Bid Cost Recovery. 

(y) A Scheduling Coordinator submitting Bids to the RTM is not required to submit a Self-

Schedule Hourly Block, a Variable Energy Resource Self-Schedule, an Economic Hourly 

Block Bid, or an Economic Hourly Block Bid with Intra-Hour Option, and may instead 

choose to participate in the RTM through Economic Bids or Self-Schedules.  

(z) For a Wheeling Through Self Schedule to be eligible as a Priority Wheeling Through for a 

given month, the Scheduling Coordinator must notify the CAISO of the MW quantity of 

the power supply contract MW supporting the export Self-Schedule of the Priority 



 
 

Wheeling Through transaction and confirm it meets the eligibility requirements to support 

a Priority Wheeling Through.  The Scheduling Coordinator must provide such information 

to the CAISO by 45 days prior to the applicable month. 

(aa) A Scheduling Coordinator for a CAISO Balancing Authority Area resource will indicate 

through a resource parameter as prescribed in the Business Practice Manual that it has 

sold capacity to an out-of-balancing authority area Load Serving Entity, and no CAISO 

Load Serving Entity has a right to such capacity.  If the Scheduling Coordinator does not 

indicate this status, the resource cannot be a designated resource for an export Self-

Schedule at Scheduling Points backed by non-Resource Adequacy Capacity.  The 

CAISO will notify a Scheduling Coordinator hourly, to the extent practicable, that its 

resource, which is flagged to support an export, is designated by another entity to support 

export Self-Schedules at Scheduling Points backed by non-Resource Adequacy 

Capacity.  Upon receiving the notice, the Scheduling Coordinator for the designated 

resource shall notify the CAISO if it does not have a contractual commitment to support 

such export Self-Schedule or does not have a reasonable expectation to be available to 

support the export Self Schedule.  The Scheduling Coordinator for the designated 

resource and the Scheduling Coordinator for the export Self-Schedule shall designate a 

resource to support such export only if the resource is expected to have sufficient 

available capacity to support the export quantity throughout the entire hour.  For Variable 

Energy Resources, this requirement can only be satisfied if the resource’s forecasted 

output for each of the applicable four (4) fifteen (15) minute intervals in the applicable 

hour for which a bid has been submitted, based on the most recent forecast for that hour, 

is for Generation that is equal to or greater than the Self Schedule export quantity.  The 

designated capacity must be the deliverable capacity of a resource with Full Capacity 

Deliverability Status, Partial Capacity Deliverability Status, or Interim Deliverability Status 

that is shown on the CAISO’s NQC list. 

(bb) In addition to meeting any obligations applicable to Resource Adequacy Resources, a 

Scheduling Coordinator for a resource supporting Self-Schedules of exports at 



 
 

Scheduling Points backed by non-Resource Adequacy Capacity shall submit a RUC 

Availability Bid for RCU $0/MW  RUC Availability Bid for a quantity equal to or greater 

than the quantity of the export. 

(cc) The Scheduling Coordinator for the resource shall offer Energy Bids into the Real-Time 

Market to support Self-Schedules of exports at Scheduling Points backed by non-

Resource Adequacy Capacity. 

(dd) The positive difference in quantity between the higher of a designated resource’s Day-

Ahead Schedule or a designated resource’s RUC Schedule and the RUC ScheduleDay-

Ahead Schedule of the corresponding Self-Schedule at a Scheduling Point backed by  

non-Resource Adequacy Capacity cannot back additional exports at a Scheduling Point 

backed by non-Resource Adequacy Capacity scheduled in the Real-Time Market. 

(ee) A Scheduling Coordinator shall not schedule an import Self-Schedule to support an 

export Self-Schedule of exports at Scheduling Points explicitly sourced by non-Resource 

Adequacy Capacity.  The transaction is properly scheduled as a Wheeling Through 

transaction as described in section 30.5.4.    

30.5.2 Supply Bids 

30.5.2.1 Common Elements for Supply Bids 

In addition to the resource-specific Bid requirements of this Section, all Supply Bids must contain the 

following components: Scheduling Coordinator ID Code; Resource Location or Resource ID, as 

appropriate; MSG Configuration ID, as applicable; PNode or Aggregated Pricing Node as applicable; 

Energy Bid Curve, as applicable; Self-Schedule component; Ancillary Services Bid; RUC Availability Bid 

as applicable; Imbalance Reserves Bid as applicable;, the CAISO Market to which the Bid applies; 

Trading Day to which the Bid applies; Priority Type (if any), and a Transaction ID as created by the 

CAISO.  Supply Bids offered in the CAISO Markets must be monotonically increasing.  Energy Bids in the 

RTM must also contain a Bid for Ancillary Services to the extent the resource is certified and capable of 

providing Ancillary Service in the RTM up to the registered certified capacity for that Ancillary Service less 

any Day-Ahead Ancillary Services Awards.   

Scheduling Coordinators must submit the applicable Supply Bid components, including Self-Schedules, 



 
 

for the submitted MSG Configuration. 

Scheduling Coordinators submitting Bids for Scheduling Points must adhere to the E-Tagging 

requirements outlined in Section 30.5.7. 

 

* * * * * 

 

30.5.2.5 Supply Bids for Metered Subsystems 

Consistent with the bidding rules specified in this Section 30.5, Scheduling Coordinators that represent 

MSS Operators may submit Bids for Energy and Ancillary Services, including Self-Schedules and 

Submissions to Self-Provide an Ancillary Service, to the DAM.  All Bids to supply Energy by MSS 

Operators must identify each Generating Unit on an individual unit basis.  The CAISO will not accept 

aggregated Generation Bids without complying with the requirements of Section 4.9.12 of the CAISO 

Tariff.  All Scheduling Coordinators that represent MSS Operators must submit Demand Bids at the 

relevant MSS LAP.  Scheduling Coordinators that represent MSS Operators must comply with Section 4.9 

of the CAISO Tariff.  Scheduling Coordinators that represent MSS Operators that have opted out of RUC 

participation pursuant to Section 31.5 must Self-Schedule one hundred percent (100%) of the Demand 

Forecast for the MSS.  For an MSS that elects Load following, the MSS Operator shall also self-schedule 

or bid Supply to match the Demand Forecast.  All Bids for MSSs must be identify each Generating Unit 

on an individual unit basis or a System Unit.  For an MSS that elects Load following consistent with 

Section 4.9.13.2, the Scheduling Coordinator for the MSS Operator must include the following additional 

information with its Bids: the Generating Unit(s) that are Load following; the range of the Generating 

Unit(s) being reserved for Load following; whether the quantity of Load following capacity is either up or 

down; and, if there are multiple Generating Units in the MSS, the priority list or distribution factors among 

the Generating Units.  The CAISO will not dispatch the resource within the range declared as Load 

following capacity, leaving that capacity entirely available for the MSS to dispatch.  The CAISO uses this 

information in the IFM runs and the RUC to simulate MSS Load following.  The Scheduling Coordinator 

for the MSS Operator may change these characteristics through the Bid submission process in the RTM.  

If the Load following resource is also an RMR Unit, the MSS Operator must not specify the RMR Contract 



 
 

Capacity specified in the RMR Contract as Load following up or down capacity to allow the CAISO to 

access such capacity for RMR Dispatch. 

 

* * * * * 

 

30.5.2.8 RUC Availability Bids 

Scheduling Coordinators may submit RUC Availability Bids to seek a RUC Award. for specific Generating 

Units capacity that is not Resource Adequacy Capacity or CPM Capacity in the DAM.  Scheduling 

Coordinators for Resource Adequacy Capacity or CPM Capacity must participate in RUC to the extent 

that such capacity is not reflected in an IFM Schedule but need not submit RUC Availability Bids.  

Resource Adequacy Capacity participating in RUC will be optimized using a zero dollar ($0/MW-hour) 

RUC Availability Bid.  Scheduling Coordinators submit separate RUC Availability Bids for RCU and RCD.  

For Multi-Stage Generating Resources, the RUC Availability Bids shall be submitted at the MSG 

Configuration.  Capacity that does not have Bids for Supply of Energy in the IFM will not be eligible to 

participate in the RUC process.  The RUC Availability Bid component is a MW- quantity of non-Resource 

Adequacy Capacity in $/MW per hour.  The value for the $/MW per hour component of the Bid must be 

between 0 and 250. 

Resources offering Energy Bids, other than Virtual Bids, to the IFM must submit a RUC Availability Bid for 

RCU at a quantity no less than the quantity of the Energy Bid.   

30.5.2.9 Imbalance Reserves Bids 

Scheduling Coordinators may submit Imbalance Reserves Bids to seek an Imbalance Reserves Award. 

Scheduling Coordinators submit separate Imbalance Reserves Bids for IRU and IRD.  For Multi-Stage 

Generating Resources, the Imbalance Reserves Bids shall be submitted at the MSG Configuration level.  

The Imbalance Reserves component is MW-quantity in $/MW per hour.  The value for the $/MW per hour 

component of the Bid must be between 0 and 55. 

 

 

* * * * * 



 
 

 

30.5.8.2 Real-Time Market.   

Scheduling Coordinators may submit Demand Bids, Export Bids, Virtual Bids, and Bids for Non-

Resource-Specific System Resources above the Soft Energy Bid Cap, not to exceed the Hard Energy Bid 

Cap, for any Trading Hour of the Real-Time Market in which  

(a) The conditions in Section 30.5.8.1 applied to the same Trading Hour of the Day-Ahead 

Market; or  

(b) (1) The CAISO has accepted a Bid for the applicable Trading Hour of the Real-Time 

Market with an Energy Bid price that exceeds the Soft Energy Bid Cap pursuant to 

Section 30.7.12, not including Bids from Reliability Demand Response Resources, or (2) 

the Maximum Import Bid Price exceeds the Soft Energy Bid Cap  

30.5.9 GHG Bid Adders 

Scheduling Coordinators for resources located within a GHG Regulation Area may submit GHG Bid 

Adders to serve Demand within another GHG Regulation Area in accordance with Sections 29.32 and 

33.32. 

30.6 Bidding and Scheduling of PDRs and RDRRs 

30.6.1 Bidding and Scheduling of PDRs 

Unless otherwise specified in the CAISO Tariff and applicable Business Practice Manuals, and subject to 

Section 30.6.3, the CAISO will treat Bids for Energy and Ancillary Services on behalf of Proxy Demand 

Resources like Bids for Energy and Ancillary Services on behalf of other types of supply resources.  The 

CAISO will only accept the following types of Bids from Proxy Demand Resources: 

(i)  Economic Bids for Energy or Ancillary Services; 

(ii)  submissions to Self-Provide Ancillary Services; 

(iii)  submissions of Energy Self-Schedules from Proxy Demand Resources that have 

provided Submissions to Self-Provide Ancillary Services; 

(iv)  submissions of Energy Self-Schedules in the Real-Time Market up to the Proxy Demand 

Resource’s Day-Ahead Market Schedule in the same Trading Hour; and 

(v)  RUC Availability Bids; and 



 
 

(vi) Imbalance Reserves Bids. 

A Scheduling Coordinator for a Demand Response Provider representing a Proxy Demand Resource 

may Self-Provide Ancillary Services for which it is certified.  The Demand Response Provider's Demand 

Response Services for Proxy Demand Resources will be bid separately and independently from the 

LSE's underlying Demand Bid.   

30.6.1.1 Bidding and Scheduling of PDRs in the Real-Time Market 

Pursuant to Section 4.13.3, Scheduling Coordinators for Proxy Demand Resources may submit Economic 

Bids for Energy and Ancillary Services in the Real-Time Markets. Pursuant to Section 30.5.1(s), 

Scheduling Coordinators for Proxy Demand Resources may submit Economic Hourly Block Bids to be 

considered in the HASP, and to be accepted as binding Schedules with the same MWh award for each of 

the four FMM intervals. A cleared Economic Hourly Block Bid is not eligible for Bid Cost Recovery. 

Scheduling Coordinators for Proxy Demand Resources may not submit Economic Hourly Block Bids with 

an Intra-Hour Option. 

30.6.1.2  Bidding and Scheduling of Proxy Demand Resources using the Load-Shift 

Methodology 

Scheduling Coordinators for Proxy Demand Resources using the load-shift methodology described in 

Section 4.13.4.7 will submit separate Economic Bids for the curtailment Resource ID and the 

consumption Resource ID that comprise the Proxy Demand Resource.  The CAISO will use reasonable 

efforts to optimize both Resource IDs to avoid sending conflicting Schedules. 

The CAISO will only accept the following types of Bids for the curtailment Resource ID:  

(i) Economic Bids for Energy or Ancillary Services;  

(ii) submissions to Self-Provide Ancillary Services;  

(iii) submissions of Energy Self-Schedules where the curtailment Resource ID has provided 

Submissions to Self-Provide Ancillary Services;  

(iv) submissions of Energy Self-Schedules in the Real-Time Market up to curtailment Resource 

ID’s Day-Ahead Market Schedule in the same Trading Hour; and  

(v) RUC Availability Bids; and 

(vi) Imbalance Reserves Bids.. 



 
 

All Economic Bids for Energy for the curtailment Resource ID must be above the Market Clearing Prices 

established in Section 30.6.3.  For the consumption Resource ID, the CAISO will only accept Economic 

Bids for Energy and submissions of Energy Self-Schedules in the Real-Time Market up to its Day-Ahead 

Market Schedule in the same Trading Hour.  All Economic Bids for the consumption Resources must be 

below $0/MWh. 

30.6.2 Bidding and Scheduling of RDRRs 

Unless otherwise specified in the CAISO Tariff and applicable Business Practice Manuals, and subject to 

Section 30.6.3, the CAISO will treat Bids for Energy on behalf of Reliability Demand Response Resources 

like Bids for Energy on behalf of other types of supply resources.  The CAISO will only accept Economic 

Bids for Energy from Reliability Demand Response Resources.  A Scheduling Coordinator for a Demand 

Response Provider representing a Reliability Demand Response Resource may submit Economic Energy 

Bids for the Reliability Demand Response Resource only in the Day-Ahead Market and in the Real-Time 

Market, but may not submit Energy Self-Schedules for the Reliability Demand Response Resource, may 

not Self-Provide Ancillary Services from the Reliability Demand Response Resource, and may not submit 

RUC Availability Bids,  or Ancillary Service Bids for the Reliability Demand Response Resource, or 

Imbalance Reserves Bids.  The Demand Response Provider’s Demand Response Services for Reliability 

Demand Response Resources will be bid separately and independently from the LSE’s underlying 

Demand Bid.  

30.6.2.1 Bidding and Scheduling of RDRRs in the Real-Time Market 

Pursuant to Section 4.13.3, Scheduling Coordinators for Reliability Demand Response Resources may 

submit Economic Bids for Energy in the Real-Time Markets.  Scheduling Coordinators for Reliability 

Demand Response Resources may submit Economic Hourly Block Bids to be considered in the HASP, 

and to be accepted as binding Schedules with the same MWh award for each of the four FMM intervals. 

A cleared Economic Hourly Block Bid is not eligible for Bid Cost Recovery.  Scheduling Coordinators for 

Reliability Demand Response Resources may not submit Economic Hourly Block Bids with an Intra-Hour 

Option. 

 

* * * * * 



 
 

 

30.7 Bid Validation 

The CAISO shall validate submitted Bids pursuant to the procedures set forth in this Section 30.7 and the 

rules set forth in the Business Practice Manuals. 

30.7.1 Scheduling Coordinator Access 

Each Scheduling Coordinator will be provided access to the CAISO’s secure communication system to 

submit, modify and cancel Bids prior to the close of both the DAM and RTM, as specified in Section 

30.5.1. The CAISO shall provide information regarding submitted Bids including, but not be limited to, the 

following: (i) notification of acceptance; (ii) notification of validation; (iii) notification of rejection; (iv) 

notification of status; (v) notification of submission error(s); and (vi) default modification or generation of 

Bids, including as further provided below, if any, on behalf of Scheduling Coordinators. 

30.7.2 Timing of CAISO Validation 

Once a Bid is submitted to the CAISO Markets, the Bid is available for validation, which is conducted in 

multiple steps.  Clean Bids will be generated after Market Close. 

30.7.3 Day-Ahead Market Validation 

30.7.3.1 Validation Prior to Market Close and Master File Update 

The CAISO conducts Bid validation in three steps: 

Step 1:  The CAISO will validate all Bids after submission of the Bid for content validation which 

determines that the Bid adheres to the structural rules required of all Bids as further described in 

the Business Practices Manuals.  If the Bid fails any of the content level rules the CAISO shall 

assign it a rejected status and the Scheduling Coordinator must correct and resubmit the Bid. 

Step 2:  After the Bids are successfully validated for content, but prior to the Market Close of the 

DAM, the Bids will continue through the second level of validation rules to verify that the Bid 

adheres to the applicable CAISO Market rules and if applicable, limits based on Master File data.  

If the Bid fails any level two validation rules, the CAISO shall assign the Bid as invalid and the 

Scheduling Coordinator must either correct or resubmit the Bid. 

Step 3:  If the Bid successfully passes validation in Step 2, it will continue through the third level 

of validation where the Bid will be analyzed based on its contents to identify any missing Bid 



 
 

components that must be present for the Bid to be valid consistent with the market rules 

contained in Article III of this CAISO Tariff and as reflected in the Business Practice Manuals.  At 

this stage the Bid will either be automatically modified for correctness and assigned a status of 

conditionally modified or modified, or if it can be accepted as is, the Bid will be assigned a status 

of conditionally valid, or valid.  A Bid will be automatically modified and assigned a status of 

modified or conditionally modified Bid, whenever the CAISO inserts or modifies a Bid component.  

The CAISO will insert or modify a Bid component whenever (1) a Self-Schedule quantity is less 

than the lowest quantity specified as an Economic Bid for either an Energy Bid or Demand Bid, in 

which case the CAISO extends the Self-Schedule to cover the gap; (2) for non-Resource 

Adequacy Resources, the CAISO will extend the Energy Bid Curve or, if the Scheduling 

Coordinator did not submit an Energy Bid Curve, use the Generated Bid to cover any capacity in 

a RUC Bid component, if necessary; and (32) for a Resource Adequacy Resource that is not a 

Use-Limited Resource, the CAISO will extend the Energy Bid Curve or, if the Scheduling 

Coordinator did not submit an Energy Bid Curve, use the Generated Bid to cover any capacity in 

a RUC Bid component and, if necessary, up to the full registered Resource Adequacy 

Capacitysubmit Generated Bids for Reliability Capacity as specified in Section 40.6.8.   

To the extent the Scheduling Coordinator for an Eligible Intermittent Resource fails to submit a 

Bid for RCU up to the quantity of its forecasted output based on the forecast referenced in 

Section 34.1.6 the CAISO generates a bid for RCU up to the forecasted output.  The price of the 

generated bid is at the price included in the RUC Availability Bid for RCU, or at the Default 

Availability Bid if the Scheduling Coordinator did not submit any such Bid.   

To the extent an RMR Resource fails to submit a Bid for RCU up to the quantity required in 

Section 31.5.1.2 the CAISO generates a bid for RCU up to the required quantity.  The price of the 

generated bid is at the price included in the RUC Availability Bid for RCU, or at the Default 

Availability Bid if the Scheduling Coordinator did not submit any such Bid.   

The CAISO will generate a Proxy Bid or extend an Energy Bid or Self-Schedule to cover any 

RUC Award or Day-Ahead Schedule in the absence of any Self-Schedule or Economic Bid 

components, or to fill in any gaps between any Self-Schedule Bid and any Economic Bid 



 
 

components to cover a RUC Award or Day-Ahead Schedule.  To the extent that an Energy Bid to 

the HASP/RTM is not accompanied by an Ancillary Services Bid, the CAISO will insert a Spinning 

Reserve and Non-Spinning Reserve Ancillary Services Bid at $ 0/MW for any certified Operating 

Reserve capacity.  The CAISO will also generate a Self-Schedule Bid for any Generating Unit 

that has a Day-Ahead Schedule but has not submitted Bids in HASP/RTM, up to the quantity in 

the Day-Ahead Schedule.  Throughout the Bid evaluation process, the Scheduling Coordinator 

shall have the ability to view the Bid and may choose to cancel the Bid, modify and re-submit the 

Bid, or leave the modified, conditionally modified or valid, conditionally valid Bid as is to be 

processed in the designated CAISO Market.  These validation rules apply to Bids submitted on 

behalf of Use Limited Resources.  The purpose of the validation rules is not to increase the 

amount of capacity that a Use Limited Resource has offered into the CAISO Markets. 

 

* * * * * 

 

30.7.3.5 Bid Validation Rules for Multi-Stage Generating Resources 

If a Scheduling Coordinator does not submit a Bid in the Day-Ahead Market or Real-Time Market for a 

Multi-Stage Generating Resource with a Resource Adequacy must-offer obligation at a MSG 

Configuration that can meet the applicable Resource Adequacy must-offer obligation, the CAISO will 

create a Generated Bid for the default Resource Adequacy MSG Configuration.  If the Multi-Stage 

Generating Resource is not capable of Start-Up in the default Resource Adequacy MSG Configuration, 

then the ISO will, based on feasibility of transitions, create a Generated Bid for every MSG Configuration 

that has a minimum output below the MW level of the Resource Adequacy must-offer obligation, which 

will cover the operating range from its minimum output to the minimum of its maximum output and the 

MW level of the Resource Adequacy must-offer obligation.  In the event that the Scheduling Coordinator 

does not submit a Bid in compliance with section 30.5.1(p), the CAISO will create a Generated Bid for all 

of the capacity not bid into the CAISO Market between the maximum bid-in Energy MW and the higher of 

Self-Scheduled Energy MW and the Multi-Stage Generating Resource plant-level PMin.  If the Scheduling 

Coordinator submits a Bid for the Multi-Stage Generating Resource, the CAISO will create this Generated 



 
 

Bid for the registered MSG Configurations before the Market Close, and if it does not submit such a Bid 

the CAISO will create this Generated Bid after the Market Close.  Any Generated Bid created by the 

CAISO for the default Resource Adequacy MSG Configuration will be in addition to the MSG 

Configurations bid into the Real-Time Market by the responsible Scheduling Coordinator. If the 

Scheduling Coordinator submits a Bid in the Day-Ahead Market or Real-Time Market for a MSG 

Configuration that is not the default Resource Adequacy MSG Configuration and that does not cover the 

full amount of the resource’s Resource Adequacy requirements, the CAISO will create a Generated Bid 

for the full Resource Adequacy Capacity.  Before the market closes, if a Scheduling Coordinator submits 

a Bid in the Day-Ahead Market or Real-Time Market for the default Resource Adequacy MSG 

Configuration of a Multi-Stage Generating Resource that only meets part of the resource’s Resource 

Adequacy must-offer obligation, the CAISO will extend the last segment of the Energy Bid curve in the 

submitted Bid for the Multi-Stage Generating Resource up to the Multi-Stage Generating Resource’s 

Resource Adequacy must-offer obligation.  After the market closes, to the extent that no Bid is submitted 

into the Real-Time Market for a Multi-Stage Generating Resource scheduled in the Integrated Forward 

Market as required in Section 30.5 the CAISO will create a Self-Schedule for MSG Configuration equal to 

the Day-Ahead Schedule for that resource for the MSG Configuration scheduled in the IFM.  To the 

extent a Multi-Stage Generating Resource is awarded Operating Reserves in the Day-Ahead Market and 

no Economic Energy Bids is submitted for that resource in the Real-Time Market, the CAISO will insert 

Proxy Energy Bid in the MSG Configuration that was awarded in the Day-Ahead Market to cover the 

awarded Operating Reserves.  To the extent that a Multi-Stage Generating Resources RUC Schedule is 

greater than its Day-Ahead Schedule, if the Scheduling Coordinator does not submit an Energy Bid in the 

RTM to cover the difference, then the CAISO will either create a Bid in the MSG Configuration awarded in 

RUC, or extend the Bid submitted by the Scheduling Coordinator before the Market Close.  After the 

Market Close, the CAISO will create a Generated Bid if there is no Bid submitted for the resource for this 

difference.  The CAISO will validate that the combination of the Day-Ahead Ancillary Services Awards 

and Submissions to Self-Provide Ancillary Services are feasible with respect to the physical operating 

characteristics of the applicable MSG Configuration.  The CAISO will reject Ancillary Services Bids or 

Submissions to Self-Provide Ancillary Services for MSG Configurations that are not certified to provide 



 
 

Ancillary Services.  For any given Multi-Stage Generating Resource, for any given CAISO Market and 

Trading Hour if one MSG Configuration’s Bid fails the bid validation process, all other Bids for all other 

MSG Configurations are also invalidated. 

 

* * * * * 

 

30.7.4 RTM Validation 

RTM Bids will include the same validation process implemented in the DAM with the following additional 

rules.  except that theThe CAISO will not validate the Bid before and again after the Master File Data 

update. RTM Bids are only validated based on the current Master File Data on the relevant Trading Day. 

The CAISO will insert a Generated Bid or extend an Energy Bid or Self-Schedule in the RTM to cover any 

Day-Ahead Schedule, RUC Award, or Imbalance Reserves Award  in the absence of the required Self-

Schedule or Economic Bid components, or to fill in any gaps between any Self-Schedule Bid and any 

Economic Bid components to cover a Day-Ahead Schedule, RUC Award, or Imbalance Reserves Award.  

To the extent that an Energy Bid to the HASP/RTM is not accompanied by an Ancillary Services Bid, the 

CAISO will insert a Spinning Reserve and Non-Spinning Reserve Ancillary Services Bid at $ 0/MW for 

any certified Operating Reserve capacity.  The CAISO also will generate a Self-Schedule Bid for any 

Generating Unit that has a Day-Ahead Schedule but has not submitted Bids in HASP/RTM, up to the 

quantity in the Day-Ahead Schedule.   

 

* * * * * 

 

30.7.12.5 Virtual Bids, Export Bids, Demand Bids, and Bids for Non-Resource-Specific 

System Resources 

30.7.12.5.1 Bids for Non-Resource-Specific System Resources that are Resource Adequacy 

Resources 

The CAISO will reduce Bids for Non-Resource-Specific System Resources that are Resource Adequacy 

Resources that exceed the Maximum Import Bid Price to the greater of the Soft Energy Bid Cap, the 



 
 

Maximum Import Bid Price, or the highest-priced Energy Bid from a Resource-Specific System Resource 

that the CAISO has accepted for the applicable Trading Hour pursuant to Section 30.7.12.2.   

30.7.12.5.2 Virtual Bids, Export Bids, Demand Bids, and Bids for Non-Resource-Specific 

System Resources that are not Resource Adequacy Resources 

The CAISO will accept Virtual Bids, Export Bids, Demand Bids, and Bids for Non-Resource-Specific 

System Resources that are not Resource Adequacy Resources that exceed the Soft Energy Bid 

consistent with the conditions specified in Section 30.5.8.  The CAISO will not accept Export Bids, 

Demand Bids, Virtual Bids, or Bids for Non-Resource-Specific System Resources that are not Resource 

Adequacy Resources that exceed the Hard Energy Bid Cap.  

30.7.12.5.3 Maximum Import Bid Price 

The CAISO calculates hourly Maximum Import Bid Prices for the Day-Ahead Market and Real-Time 

Market, separately, including for on-peak and off-peak hours.  The CAISO calculates the Maximum Import 

Bid Price as 110 percent of the greater of the published bilateral electric index prices for the Mid-

Columbia or Palo Verde trading hub locations, multiplied by an hourly shaping ratio.  As detailed in the 

CAISO Business Practice Manual, the CAISO calculates the hourly shaping ratio for each hour by 

dividing the Day-Ahead Market System Marginal Energy Cost for the CAISO Balancing Authority Area in 

that hour of a previous representative Trading Day by the average Day-Ahead Market System Marginal 

Energy Cost for the CAISO Balancing Authority Area in all on-peak hours of the same previous 

representative Trading Day.  If for any given Trading Hour the CAISO cannot calculate the Maximum 

Import Bid Price, the applicable Maximum Import Bid Price will be the most recently available calculated 

Maximum Import Bid Price. 

 

 

* * * * * 

 

 



Section 31 

31. Day-Ahead Market  

The DAM consists of the following functions performed in sequence: Bid submission and validation,  the 

IFM MPM, IFM, RUC MPM, and RUC.   

Scheduling Coordinators may submit Bids for Energy Bids, Ancillary Services Bids,  and RUC 

CapacityAvailability Bids, and Imbalance Reserves Bids for an applicable Trading Day.  The CAISO shall 

issues Schedules for all Supply and Demand, including Participating Load, Reliability Demand Response 

Resources, and Proxy Demand Resources, pursuant to their Bids as provided in this Section 31.  The 

CAISO also issues RUC Awards and Imbalance Reserves Awards to Scheduling Coordinators pursuant 

to their RUC Availability Bids and Imbalance Reserves Bids, respectively, as provided in this Section 31.   

31.1 Bid Submission and Validation in the Day-Ahead Market  

Bids, including Self-Schedules and Ancillary Services Bids, and Submissions to Self-Provide an Ancillary 

Service shall be submitted pursuant to the submission rules specified in Section 30.  There is a single Bid 

submission in which Scheduling Coordinators’ Bids are used for purposes of the DAM, which includes the 

IFM MPM, the IFM, the RUC MPM, and RUC.  Scheduling Coordinators may submit Bids for the DAM as 

early as seven (7) days prior to the applicable Trading Day up to Market Close of the DAM for the 

applicable Trading Day.  The CAISO will validate all Bids submitted to the DAM pursuant to the 

procedures set forth in Section 30.7.  Scheduling Coordinators must submit Bids for participation in the 

IFM for Resource Adequacy Capacity as required in Section 40. 

31.2 Day-AheadIFM MPM Process  

After the Market Close of the DAM, and after the CAISO has validated the Bids pursuant to Section 30.7, 

and after the CAISO conducts the EDAM RSE, the CAISO will performs the IFM MPM process, which is a 

single market run that occurs prior to the IFM Market Clearing run.  The Day-AheadIFM MPM process 

determines, pursuant to Section 31.2.3, which Energy Bids need to be mitigated to the applicable Default 

Energy Bids and which Imbalance Reserves Bids for IRU need to be mitigated to the IRU Default 

Availability Bid in the IFM pursuant to Section 31.2.3.  For Maximum Net Dependable Capacity of Legacy 

RMR Units, Energy Bids will be mitigated to the RMR Proxy Bids pursuant to Section 31.2.3.  The Day-



AheadIFM MPM process optimizes resources to meet Demand reflected in Demand Bids, including 

Export Bids and Virtual Demand Bids, targets procurement of one hundred (100) percent of Imbalance 

Reserves requirements based on Bids submitted to the DAM, and to procureprocures one hundred (100) 

percent of Ancillary Services requirements based on Supply Bids submitted to the DAM.  Virtual Bids and 

Bids from Demand Response Resources, Participating Load, and Hybrid Resources are considered in the 

MPM process, but are not subject to Bid mitigation.  Energy storage resources whose PMax is less than 

five (5) MW are considered in the MPM process, but not subject to Bid mitigation.  Bids from Participating 

Load resources that are not subject to Bid mitigation will also be considered in the IFM MPM process.  

The mitigated or unmitigated Bids and RMR Proxy Bids identified in the IFM MPM process for all 

resources that cleared in the IFM MPM are then passed to the IFM.  The CAISO performs the IFM MPM 

process for the IFMDAM for the twenty-four (24) hours of the targeted Trading Day. 

31.2.1 The Market Power Mitigation Process Determining Competitive and Non-Competitive 

Congestion Components in the IFM 

The IFM MPM process enforces all Transmission Constraints that are expected to be enforced in the 

relevant market, in the base case of meeting Demand and in the separate cases of modeling the dispatch 

of Energy from all capacity awarded IRU and IRD, and produces dispatch levels for all resources with 

submitted Bids and LMPs for all Locations.  Bid mitigation is determined by decomposing the Congestion 

component of each LMP determined in the IFM MPM process into competitive Congestion and non-

competitive Congestion components.  The competitive Congestion component of each LMP is calculated 

as the sum of the product of the shift factor and the Shadow Price for all competitive Transmission 

Constraints and the non-competitive Congestion component of each LMP is calculated as the sum of the 

product of the shift factor and the Shadow Price for all non-competitive Transmission Constraints.  The 

non-competitive Congestion component of an LMP can be based on a Transmission Constraint deemed 

non-competitive in the base case of meeting Demand or in the separate case of modeling the dispatch for 

Energy of all capacity awarded IRU.  The Reference Bus used in the MPM process will be either: (1) the 

Midway 500kV bus if Path 26 flow is from north to south; or (2) the Vincent 500kV bus if Path 26 flow is 

from south to north.  The treatment of a particular Transmission Constraint as competitive or non-



competitive for purposes of the IFM MPM process is determined pursuant to Section 39.7.2. 

31.2.2 [Not Used]  

31.2.3 IFM Bid Mitigation  

31.2.3.1 Mitigation of Energy Bids 

If the non-competitive Congestion component of an LMP calculated in an MPM process is greater than 

zero (0), then any resource at that Location that is dispatched in that MPM process is subject to Local 

Market Power Mitigation.  Bids on behalf of any such resource, to the extent that they exceed the 

Competitive LMP plus the Competitive LMP Parameter at the resource’s Location for the DAM or RTM 

process interval for which the MPM process applies, will be mitigated to the higher of the resource’s 

Default Energy Bid (or RMR Proxy Bid for Legacy RMR Units), as specified in Section 39, or the 

Competitive LMP plus the Competitive LMP Parameter at the resource’s Location for the DAM and RTM 

process interval for which the MPM process applies.  To the extent a Multi-Stage Generating Resource is 

dispatched in the MPM process and the non-competitive Congestion component of the LMP calculated at 

the Multi-Stage Generating Resource’s Location is greater than zero, for purposes of mitigation, all the 

MSG Configurations will be mitigated similarly and the CAISO will evaluate all submitted Energy Bids for 

all MSG Configurations based on the relevant Default Energy Bids for the applicable MSG Configuration.  

The CAISO will calculate the Default Energy Bids for Multi-Stage Generating Resources by submitted 

MSG Configuration.  Any market Bids equal to or less than the Competitive LMP plus the Competitive 

LMP Parameter will be retained in the DAM and RTM process. 

31.2.3.2 Mitigation of Bids for IRU 

The CAISO applies Local Market Power Mitigation to Imbalance Reserves Bid for IRU if the resource for 

which that Bid was submitted could provide counter-flow to a Transmission Constraint deemed non-

competitive pursuant to Section 39.7.2.2(B)(a) in the case of modeling the dispatch for Energy of the 

capacity awarded IRU.  To the extent a Bid for IRU is subject to Local Market Power Mitigation and 

exceeds the Competitive Locational IRU Price plus the Competitive LMP Parameter, the CAISO mitigates 

the Bid to the higher of the: (i) resource’s IRU Default Availability Bid; or (ii) Competitive Locational IRU 

Price plus the Competitive LMP Parameter. 



 

31.3 Integrated Forward Market  

After the IFM MPM and prior to RUC, the CAISO shall perform the IFM.  The IFM (1) performs Unit 

Commitment and Congestion Management (2) clears mitigated or unmitigated Bids for Energy and 

Imbalance Reserves cleared in the MPM as well as Bids for Energy and Imbalance Reserves that were 

not cleared in the MPM process against bid-in Demand, taking into account transmission limits and 

honoring technical and inter-temporal operating constraints, such as Minimum Run Times (3) and 

procures Ancillary Services to meet one hundred (100) percent of the Ancillary Services requirements 

based on the CAISO Forecast of BAA Demand for the CAISOCAISO Forecast of CAISO Demand 

requirements.  The IFM utilizes a set of integrated programs that:  (1) determine Day-Ahead Schedules, 

Imbalance Reserves Awards, and AS Awards, and related LMPs and ASMPs; and (2) optimally commits 

resources that are bid in to the DAM.  The IFM utilizes a SCUC algorithm that optimizes Start-Up Costs, 

Minimum Load Costs as modified pursuant to Section 30.7.10.2, if applicable, Transition Costs, and 

Energy Bids along with any Bids for Ancillary Services or Imbalance Reserves as well as Self-Schedules 

submitted by Scheduling Coordinators.  The IFM selects the optimal MSG Configuration from a maximum 

of ten MSG Configurations of each Multi-Stage Generating Resource as mutually exclusive resources.  If 

a Scheduling Coordinator submits a Self-Schedule or a Submission to Self-Provide Ancillary Services for 

a given MSG Configuration in a given Trading Hour, the IFM will consider the Start-Up Cost, Minimum 

Load Cost as modified pursuant to Section 30.7.10.2, if applicable, and Transition Cost associated with 

any Economic Bids for other MSG Configurations as incremental costs between the other MSG 

Configurations and the self-scheduled MSG Configuration.  In such cases, incremental costs are the 

additional costs incurred to transition or operate in an MSG Configuration in addition to the costs 

associated with the self-scheduled MSG Configuration.  The IFM also provides for the optimal 

management of Use-Limited Resources.  The ELS Resources committed through the ELC Process 

conducted two days before the day the IFM process is conducted for the next Trading Day as described 

in Section 31.7 are binding. 

31.3.1 Market Clearing and Price Determination  



31.3.1.1 Integrated Forward Market Output  

The IFM produces:  (1) a set of hourly Day-Ahead Schedules, Imbalance Reserves Awards, AS Awards, 

and AS Schedules for all participating Scheduling Coordinators that cover each Trading Hour of the next 

Trading Day; and (2) the hourly LMPs for Energy and Imbalance Reserves and the ASMPs for Ancillary 

Services to be used for settlement of the IFM.  For a Multi-Stage Generating Resource, the IFM produces 

a Day-Ahead Schedule for no more than one MSG Configuration per Trading Hour.  In addition, the IFM 

will produce the MSG Transition and the MSG Configuration indicators for the Multi-Stage Generating 

Resource, which would establish the expected MSG Configuration in which the Multi-Stage Generating 

Resource will operate.  During a transition, the committed MSG Configuration is considered to be the 

“from” MSG Configuration.   The CAISO will publish the LMPs at each PNode as calculated in the IFM.  In 

determining Day-Ahead Schedules, Imbalance Reserves Awards, AS Awards, and AS Schedules the IFM 

optimization will minimize total Bid Costs based on submitted and mitigated Bids while respecting the 

operating characteristics of resources, the operating limits of transmission facilities, and a set of 

scheduling priorities that are described in Section 31.4.  In performing its optimization, the IFM first tries to 

complete its required functions utilizing Effective Economic Bids without adjusting Self-Schedules, and 

skips Ineffective Economic Bids and adjusts Self-Schedules only if it is not possible to balance Supply 

and Demand and manage Congestion in an operationally prudent manner with available Effective 

Economic Bids.  The process and criteria by which the IFM adjusts Self-Schedules and other Non-priced 

Quantities are described in Sections 27.4.3, 31.3.1.3 and 31.4.  The Day-Ahead Schedules are binding 

commitments, including the commitment to Start-Up, if necessary, to comply with the Day-Ahead 

Schedules.  The CAISO will not issue separate Start-Up Instructions for Day-Ahead commitments.  A 

resource’s status, however, can be modified as a result of additional market processes occurring in the 

RTM. 

31.3.1.2 Treatment of Ancillary Services Bids in IFM 

As provided in Section 30.7.6.2 theIn clearing the IFM, the CAISO shall co-optimizes awards from the 

Energy Bids, Imbalance Reserves Bids, and Ancillary Services Bids in clearing the IFM.  To the extent 

that capacity subject to an Ancillary Services Bid submitted in the Day-Ahead Market is not associated 



with an Energy Bid or Imbalance Reserves Bid, there is no co-optimization, and therefore, no opportunity 

cost associated with that resource for that Bid for the purposes of calculating the Ancillary Services 

Marginal Price as specified in Section 27.1.2.2.  When the capacity associated with the Energy Bid 

overlaps with the quantity submitted in the Ancillary Services Bid, then the Energy Bid will be used to 

determine the opportunity cost, if any, in the co-optimization to the extent of the overlap.  Therefore, tThe 

capacity that will be considered when co-optimizing the procurement of Energy, Imbalance Reserves, and 

Ancillary Services from Bids in the IFM will consider capacity up to the total capacity of the resource as 

reflected in the Ancillary Services Bid as derated through the CAISO’s outage management system 

pursuant to Section 9, if at all.  In the case of Regulation, the capacity that will be considered is the lower 

of the capacity of the resource offered in the Ancillary Services Bid or the upper Regulation limit of the 

highest Regulating Range as contained in the Master File.  For any Trading Hour within the period in 

which the Multi-Stage Generating Resource is transitioning from one MSG Configuration to another, the 

IFM will not award Ancillary Services and any Submission to Self-Provide Ancillary Services will be 

disqualified.  Any Ancillary Services Awards in the IFM to Multi-Stage Generating Resources will carry 

through to the Real-Time Market in the same MSG Configuration that the Multi-Stage Generating 

Resource is awarded in the IFM.  

31.3.1.3 Reduction of Self-Scheduled LAP Demand  

In the IFM, to the extent the market software cannot resolve a non-competitive Transmission Constraint 

utilizing Effective Economic Bids such that self-scheduled Load at the LAP level would otherwise be 

reduced to relieve the Transmission Constraint, the CAISO Market software will adjust Non-Priced 

Quantities in accordance with the process and criteria described in Section 27.4.3.  For this purpose the 

priority sequence, starting with the first type of Non-Priced Quantity to be adjusted, will be:  

(a) Schedule the Energy from Self-Provided Ancillary Service Bids from capacity that is 

obligated to offer an Energy Bid under a must-offer obligation such as from an RMR 

Resource or a Resource Adequacy Resource.  Consistent with Section 8.6.2, the CAISO 

Market software could also utilize the Energy from Self-Provided Ancillary Service Bids 

from capacity that is not under a must-offer obligation such as from an RMR Resource or 



a Resource Adequacy Resource, to the extent the Scheduling Coordinator has submitted 

an Energy Bid for such capacity.  The associated Energy Bid prices will be those 

resulting from the MPM process. 

(b) Relax the constraint consistent with Section 27.4.3.1, and establish prices consistent with 

Section 27.4.3.2.  No constraints, including Transmission Constraints, on Interties with 

adjacent Balancing Authority Areas will be relaxed in this procedure. 

31.3.1.4 Eligibility to Set the Day-Ahead LMP 

All Generating Units, Participating Loads, non-Participating Loads, Proxy Demand Resources, Reliability 

Demand Response Resources, System Resources, System Units, or Constrained Output Generators 

subject to the provisions in Section 27.7, with Bids, including Generated Bids, that are unconstrained due 

to Ramp Rates, MSG Transitions, Forbidden Operating Regions, or other temporal constraints are eligible 

to set the LMP, provided that (a) the Schedule for the Generating Unit or Resource-Specific System 

Resource is between its Minimum Operating Limit and the highest MW value in its Economic Bid or 

Generated Bid; or (b) the Schedule for the Participating Load, non-Participating Load, Proxy Demand 

Resources, Reliability Demand Response Resources, Non-Resource-Specific System Resource, or 

System Unit is between zero (0) MW and the highest MW value in its Economic Bid or Generated Bid.  If 

(a) a resource’s Schedule is constrained by its Minimum Operating Limit or the highest MW value in its 

Economic Bid or Generated Bid; (b) the CAISO enforces a resource-specific constraint on the resource 

due to an RMR Dispatch of a Legacy RMR Unit or Exceptional Dispatch; (c) the resource is constrained 

by a boundary of a Forbidden Operating Region or is Ramping through a Forbidden Operating Region; or 

(d) the resource’s full Ramping capability is constraining its inter-hour change in Schedule, the resource 

cannot be marginal and thus is not eligible to set the LMP.  Resources identified as MSS Load following 

resources are not eligible to set the LMP.  A Constrained Output Generator will be eligible to set the 

hourly LMP if any portion of its Energy is necessary to serve Demand.   

31.3.1.5  Treatment of Imbalance Reserves Bids in IFM 

In considering Imbalance Reserves Bids in the IFM, the CAISO applies the following rules. 

31.3.1.5.1 Eligible Resource Types 



The CAISO only considers Imbalance Reserves Bids from Generating Units, Participating Loads, Proxy 

Demand Resources, Reliability Demand Response Resources, System Units, System Resources with a 

Resource ID defined in the CAISO Master File, and Physical Scheduling Plants. 

31.3.1.5.2 Fifteen-Minute Dispatchability and Start-up  

The CAISO disregards Imbalance Reserves Bids submitted for a resource that is not 15-minute 

dispatchable. 

The CAISO disregards Imbalance Reserves Bids submitted for a resource that otherwise would be Off 

during the relevant period unless it has a Start-Up Time of 15 minutes or less.  

31.3.1.5.3 Energy Bid Submission Requirement 

The CAISO only considers Imbalance Reserves Bids to the extent the resource submitted an Energy Bid 

in the Day-Ahead Market with Economic Bids for a quantity no less than the quantity of Imbalance 

Reserves Bid. 

31.3.1.5.4 Ramp Capability as Limitation on Imbalance Reserves Awards 

The CAISO disregards an Imbalance Reserves Bid to the extent it exceeds the resource’s maximum 30-

minute ramp capability as determined by the ramp rate defined in the CAISO Master File for the operating 

range covered by the Bid.   

31.3.1.5.5 Simultaneous Bids and Awards for IRU and IRD 

A Scheduling Coordinator may offer Bids for both IRU and IRD on distinct portions of capacity for the 

same interval for the same resource.  The CAISO may award the resource both IRU and IRD based on 

those Bids if it is feasible to provide both. 

31.3.1.6 Imbalance Reserves Procurement  

Subject to the procurement curve described in Section 31.3.1.6.1, the CAISO procures Imbalance 

Reserves to meet the Imbalance Reserves Requirement for each hour and creates separate Locational 

IRU Prices and Locational IRD Prices at each Node based on that procurement. 

31.3.1.6.1 Establishing the Imbalance Reserves Requirement 

As further described in the Business Practice Manual, the CAISO sets each Balancing Authority Area’s  

Upward Imbalance Reserves Requirement and Downward Imbalance Reserves Requirement to capture 



the anticipated levels of upward and downward Net Load Forecast deviations between the Day-Ahead 

Market and the Fifteen-Minute Market, respectively, within a specified confidence interval.  The CAISO 

sets these values based on: (a) analysis of the differences between the load, wind, and solar forecasts 

utilized in the Day-Ahead Market and those used in the Fifteen-Minute Market, corresponding to the same 

time intervals; (b) production forecasts for EIRs in each Balancing Authority Area; and (c) the CAISO 

Forecast of BAA Demand.  For each Balancing Authority Area participating in the Day-Ahead Market, the 

CAISO reduces the Balancing Authority Area’s hourly Imbalance Reserves Requirement by its 

proportional allocation of the Diversity Benefit for EDAM.   

31.3.1.6.2 Procurement Curve 

In each run of the IFM, the CAISO procures IRU and IRD for each Balancing Authority Area participating 

in the Day-Ahead Market to meet their Upward Imbalance Reserves Requirement and Downward 

Imbalance Reserves Requirement, respectively, subject to a procurement  

curve. The procurement curves for IRU and IRD are calculated based on separate statistical analysis of 

the Upward Imbalance Reserve Requirement and Downward Imbalance Reserve Requirement for each 

EDAM Entity Balancing Authority Area to ensure the total cost of Imbalance Reserves Awards for IRU or 

IRD does not exceed the expected cost of violating Operating Reserve requirements.  Provided, however, 

the upper bound of the procurement curve for both IRU and IRD is $55 per MW.      

31.3.1.6.3 Imbalance Reserves Deliverability and Nodal Procurement 

31.3.1.6.3.1 Nodal Procurement of Imbalance Reserves Awards 

The CAISO optimizes procurement of Imbalance Reserves Awards such that, in the event modeled 

uncertainty arises fully for either the upward or downward directions, the Energy that would be dispatched 

from resource capacity corresponding to the Imbalance Reserves Awards, as adjusted by the applicable 

Deployment Factor, would not result in flows exceeding Transmission Constraints and scheduling limits, 

including EDAM Transfer limits, on transmission facilities identified in the Business Practice Manual. 

31.3.1.6.3.2 Nodal Distribution of Requirements 

The CAISO distributes the Upward Imbalance Reserves Requirement and Downward Imbalance 

Reserves Requirement to the Demand and Variable Energy Resources Locations within each Balancing 



Authority Area participating in the Day-Ahead Market based on distribution factors derived from historical 

and/or forecasted information that reflect the relative contributions of Demand and Variable Energy 

Resources to the overall Imbalance Reserves Requirements. 

31.3.1.6.4 Congestion Revenue from Procuring Imbalance Reserves 

As further specified in the Business Practice Manual, the CAISO separately calculates Energy 

Congestion revenue displaced from meeting the Upward Imbalance Reserves Requirements and the 

Downward Imbalance Reserves Requirements as follows. 

The CAISO calculates the Energy Congestion revenue displaced from meeting the Upward Imbalance 

Reserves Requirement by calculating for each resource for each Transmission Constraint binding in the 

case of modeling uncertainty in the upward direction the sum of the product of the: IRU award; 

Deployment Factor; Shift Factor from the resource location to the binding Transmission Constraint; and 

Shadow Price of the Transmission Constraint.  

The CAISO calculates the Energy Congestion revenue displaced from meeting the Downward Imbalance 

Reserves Requirement by calculating for each resource for each Transmission Constraint binding in the 

case of modeling uncertainty in the downward direction the sum of the product of: IRD award; 

Deployment Factor; Shift Factor from the resource location to the binding Transmission Constraint; and 

Shadow Price of the Transmission Constraint. 

31.3.1.6.5 Accounting for State of Charge in Awarding Ancillary Services and Imbalance 

Reserves to Non-Generator Resources 

The IFM only awards an Ancillary Services Schedule or Imbalance Reserves Award to a storage resource 

using the Non-Generator Resource model to the extent its modeled State of Charge, as determined by a 

methodology defined in the Business Practice Manual, can support such schedule or award. 

 

* * * * *  

 

31.3.4 RTM Bidding Obligations from Imbalance Reserves Awards  

An Imbalance Reserves Award for an hour obligates the Scheduling Coordinator for the resource 



receiving the award to submit Economic Bids for Energy to the Real-Time Market for the full range of 

awarded Imbalance Reserves. 

The portion of the resource’s Day-Ahead Schedule for Energy below a IRD award may be Self-Scheduled 

in the Real-Time Market. 

The Scheduling Coordinator for a resource receiving an Imbalance Reserves Award in an hour cannot 

submit a Self-Schedule for Energy in the Real-Time Market for a quantity in excess of its Day-Ahead 

Schedule for Energy minus any awards for IRD and RCD. 

By forty minutes prior to the applicable Trading Hour, a System Resource receiving an Imbalance 

Reserves Award that has not submitted an E-Tag (or set of E-Tags) that passes CAISO E-Tag validation 

procedures, with the quantity (or sum of quantities) of the transmission profile no less than the sum of the 

Imbalance Reserves Award and any Day-Ahead Schedule for Energy will result in the CAISO deeming 

the untagged portion of the Imbalance Reserves Award unavailable for purposes of Section 11.2.1.8. 

 

* * * * *  

 

31.5 Residual Unit Commitment  

The CAISO shall perform the RUC process after the IFM.  As further specified in this Section 31.5, RUC 

procures RUC Capacity, which includes Reliability Capacity Up and Reliability Capacity Down, to address 

mismatches between the CAISO Forecast of BAA Demand and the physical capacity committed in the 

IFM.   

In the event that the IFM did not commit sufficient resources to meet the CAISO Forecast of CAISO 

Demand and account for other factors such as Demand Forecast error, as described in the Business 

Practice Manuals, the RUC shall commit additional resources and identify additional RUC Capacity to 

ensure sufficient on-line resources to meet Demand for each hour of the next Trading Day.    RUC 

Capacity is selected by a SCUC optimization that uses the same Base Market Model used in the IFM 

adjusted as described in Section 27.5.1 and 27.5.6 to help ensure the deliverability of Energy from the 

RUC Capacity.  That optimization procures RUC Capacity by Node and creates separate RUC Prices for 



RCU and RCD by Node.  In the case of Multi-Stage Generating Resources, the RUC will optimize 

Transition Costs in addition to the Start-Up and Minimum Load Costs.  If a Scheduling Coordinator 

submits a Self-Schedule or a Submission to Self-Provide Ancillary Services for a given MSG 

Configuration in a given Trading Hour, the RUC will consider the Start-Up Cost, Minimum Load Cost, and 

Transition Cost associated with any Economic Bids for other MSG Configurations as incremental costs 

between the other MSG Configurations and the self-scheduled MSG Configuration.  In such cases, 

incremental costs are the additional costs incurred to transition or operate in an MSG Configuration in 

addition to the costs associated with the self-scheduled MSG Configuration. 

31.5.1 RUC Participation  

31.5.1.1 Capacity Eligible for RUC Participation 

RUC participation is voluntary for capacity that has not been designated as Resource Adequacy 

Capacity.  Scheduling Coordinators may make such capacity available for participation in RUC by 

submitting a RUC Availability Bid, provided the Scheduling Coordinator has also submitted an Energy Bid 

(other than a Virtual Bid) for such capacity into the IFM.  As part of the Bid validation procedures specified 

in Section 30.7.3, the CAISO disregards RUC Availability Bids from capacity that is not accompanied in 

the IFM by an Energy Bid that is not a Virtual Bid.  Virtual Bids are not eligible to participate in RUC. 

Capacity from Non-Dynamic System Resources that has not been designated Resource Adequacy 

Capacity is not eligible to participate in RUC.  Non-Participating Load and Reliability Demand Response 

Resources are not eligible to participate in RUC.  Capacity from resources including System Resources 

that has been designated as qualified Resource Adequacy Capacity must participate in RUC.  RUC 

participation is required for Resource Adequacy Capacity to the extent that Resource Adequacy Capacity 

is not committed following the IFM.  System Resources with a Resource ID defined in the CAISO Master 

File are eligible to participate in RUC and will be considered on an hourly basis; that is, RUC will not 

observe any multi-hour block constraints.  A Long Start Unit is eligible to participate in RUC to the extent 

it has submitted an Energy Bid to the Day-Ahead Market above PMin.  In RUC the CAISO may commit a 

Multi-Stage Generating Resource with a Resource Adequacy must-offer obligation at any MSG 

Configuration with capacity equal to or greater than the MSG Configuration committed in the Integrated 



Forward Market.  RUC will observe the Energy Limits that may have been submitted in conjunction with 

Energy Bids to the IFM.  Legacy RMR Unit capacity will be considered in RUC in accordance with Section 

31.5.1.3.  MSS resources may participate in RUC in accordance with Section 31.5.2.3.  COG resources 

are accounted for in RUC, but may not submit or be paid RUC Availability Payments.  The ELS 

Resources committed through the ELC Process conducted two days before the day the RUC process is 

conducted for the next Trading Day as described in Section 31.7 are binding. 

31.5.1.2 RUC Availability Bids 

With the exception of capacity from Eligible Intermittent Resources, Scheduling Coordinators may only 

submit RUC Availability Bids for capacity (above the Minimum Load as registered in the Master File) for 

which they are also submitting an Energy Bid (other than a Virtual Bid) to participate in the IFM.  A 

Scheduling Coordinator representing an Eligible Intermittent Resource must submit RUC Availability Bids 

for RCU at a quantity equal to their forecasted output based on the forecast referenced in Section 34.1.6.   

Any available Resource Adequacy Capacity, RMR Capacity, and CPM Capacity will be optimized at 

$0/MW in RUC.  For Multi-Stage Generating Resources that fail to submit a $0/MW per hour for the 

Resource Adequacy Capacity, the CAISO will insert the $0/MW per hour for the resource’s Resource 

Adequacy Capacity at the MSG Configuration level up to the minimum of the Resource Adequacy 

Capacity or the PMax of the MSG Configuration.  Scheduling Coordinators may submit non-zero RUC 

Availability Bids for the portion of a resource’s capacity that is not Resource Adequacy Capacity or CPM 

Capacity.  An RMR Resource must submit a RUC Availability Bid for RCU for their full RMR Capacity. 

31.5.1.3 Legacy RMR Treatment  

If a Legacy RMR Unit is determined to have a generation requirement for any Trading Hour of the next 

day, either by the MPM process or by the CAISO through a Manual RMR Dispatch, and if any portion of 

the generation requirement has not been cleared in the IFM, the entire portion of the generation 

requirement will be represented as a Legacy RMR Generation Self-Schedule in the RUC. 

31.5.1.4 Eligibility to Set the RUC Price  

All resources that are eligible for RUC participation as described in Section 31.5.1.1 with RUC Bids, other 

than resources with RUC Capacity resulting from RUC Availability Bids inserted pursuant to Section 



31.5.1.5, that are unconstrained due to Ramp Rates or other temporal constraints, including MSG 

Transitions, are eligible to set the RUC Price, provided that (a) the RUC Schedule for the Generating Unit 

or Resource-Specific System Resource is between its Minimum Operating Limit and the highest MW 

value in its Economic Bid or Generated Bid, or (b) the Schedule for the eligible resource other than a 

Generating Unit or Resource-Specific System Resource is between zero (0) MW and the highest MW 

value in its Economic Bid or Generated Bid.  If (a) a resource’s Schedule is constrained by its Minimum 

Operating Limit or the highest MW value in its Economic Bid or Generated Bid, (b) the CAISO enforces a 

resource-specific constraint on the resource due to an RMR Dispatch Notice or Exceptional Dispatch or 

(c) the resource’s full Ramping capability is constraining its inter-hour change in Schedule, the resource 

cannot be marginal and thus is not eligible to set the RUC Price.  Resources identified as MSS Load 

following resources are not eligible to set the RUC Price. 

31.5.1.5 RCU Bid Insertion for Exports and Eligible Intermittent Resources 

The CAISO inserts RUC Availability Bids for RCU: (a) if an Economic Bid to export Energy is awarded in 

the IFM and is not accompanied by a RUC Availability Bid for RCU of at least the same quantity as the 

Economic Bid for Energy; (b) for Self-Schedules of exports not explicitly sourced by non-Resource 

Adequacy Capacity awarded in the IFM; and (c) for a Scheduling Coordinator representing an Eligible 

Intermittent Resource that fails to submit a RUC Availability Bid for RCU as required by Section 31.5.1.2.  

For parts (a) and (b), the quantity of the inserted Bid is the quantity of the Day-Ahead Schedule for 

Energy and the price of the inserted Bid is formulated to maintain the merit order of the resource’s Energy 

Bid in the IFM.  For part (c), the quantity of the inserted Bid is the quantity not covered by a RUC 

Availability Bid for RCU as required by Section 31.5.1.2 and the price of the inserted Bid is at the price 

included in the RUC Availability Bid for RCU or, if the Scheduling Coordinator did not submit any such 

Bid, at a price above the Default Availability Bid and below the RUC power balance constraint penalty 

price parameter specified in the Business Practice Manual.  

 

31.5.2 Metered Subsystem RUC Obligation[Not Used] 

MSS Operators are permitted to make an annual election to opt-in or opt-out of RUC participation.  MSS 



Operators that elect to Load follow are automatically considered to opt-out of the RUC participation.  Prior 

to the deadline for the annual CRR Allocation and CRR Auction process, as specified in Section 36, an 

MSS Operator that has selected not to Load follow shall notify the CAISO of its RUC participation option 

for the following CRR cycle. 

31.5.2.1 MSS Operator Opts-In to RUC Procurement[Not Used] 

If the MSS Operator opts-in to the RUC procurement process, the Scheduling Coordinator for the MSS 

will be treated like any other Scheduling Coordinator that submits a Bid in the DAM with respect to RUC 

procurement by the CAISO and allocation of RUC costs.  The CAISO will consider the CAISO Demand 

Forecast of the MSS Demand in setting the RUC procurement target, and the Scheduling Coordinator for 

the MSS will be responsible for any applicable allocation of costs related to the Bid Cost Recovery for 

RUC as provided in Section 11.8. 

31.5.2.2 MSS Operator Opts-Out RUC Procurement[Not Used] 

If an MSS Operator opts out of the RUC procurement process, the CAISO shall not consider the CAISO 

Demand Forecast of the MSS Demand in setting the RUC procurement target, and will not commit 

resources in RUC to serve the MSS Demand.  The MSS Operator shall be responsible for meeting the 

Supply requirements for serving its Demand in accordance with this Section 31.5.2.2, and it will be 

exempt from the allocation of costs related to the Bid Cost Recovery for RUC as provided in Section 11.8.  

The MSS that opts out of the CAISO’s RUC procurement will have two options for meeting the Supply 

requirements for serving its Demand, which it will select on an hourly basis depending on how it submits 

Self-Schedules for its Demand in the DAM. 

31.5.2.2.1 Based on CAISO Demand Forecast[Not Used] 

If the Scheduling Coordinator for the MSS submits Hourly Demand Self-Schedules in the DAM that are 

greater than or equal to the CAISO Demand Forecast for the MSS Demand, the Scheduling Coordinator 

will have met its Supply requirement for such hours and will be exempt from the allocation of costs related 

to the Bid Cost Recovery for RUC as provided in Section 11.8. 

31.5.2.2.2 Not Based on CAISO Demand Forecast[Not Used] 

If the Scheduling Coordinator for the MSS submits Hourly Demand Self-Schedules in the DAM that are 



less than the CAISO Demand Forecast for the MSS Demand, the Scheduling Coordinator will be exempt 

from the RUC cost allocation but will be monitored for its compliance with the Supply requirement based 

on the following performance criteria.  If the MSS Demand Self-Schedule in the IFM for a given Trading 

Hour is less than the CAISO Demand Forecast for the MSS Demand and less than the actual metered 

Demand of the MSS for that Trading Hour, then penalty points will be accrued as follows:  (i) if the 

difference between the actual metered Demand and the IFM Self-Schedule in any hour is greater than the 

lesser of two percent (2%) of the CAISO Demand Forecast for the MSS or five (5) MW, but less than the 

lesser of five percent (5%) or ten (10) MW, then the Scheduling Coordinator for the MSS will have one (1) 

penalty point against it for each occurrence; (ii) if the difference in any hour is more than the lesser of five 

percent (5%) or ten (10) MW, but less than the lesser of ten percent (10%) or twenty (20) MW, then the 

Scheduling Coordinator for the MSS will have two (2)  penalty points against it for each occurrence; (iii) if 

the difference in any hour is more than the lesser of ten percent (10%) or twenty (20) MW, then the 

Scheduling Coordinator for the MSS will have five (5) penalty points against it for each occurrence.  The 

maximum penalty points that can be accrued during a single Trading Day for each MSS will be five (5).  A 

total of more than twenty (20) penalty points within twelve (12) consecutive months will require the MSS 

to opt-in to RUC for the remainder of the CRR Annual Cycle and for the following CRR Annual Cycle.  

The provisions in this Section 31.5.2.2.2 do not apply to an MSS Operator that has elected to Load follow, 

and only apply to non-Load following MSS Operators. 

31.5.2.3 MSS Option to Bid RUC Capacity [Not Used] 

The Scheduling Coordinator for the MSS Operator may submit RUC Availability Bids for the capacity of 

MSS resources and receive RUC Availability Payments and other RUC Compensation for such capacity 

selected in RUC, subject to the same bidding and operational requirements as any other resources 

providing RUC Capacity.  This capability is not affected by the MSS Operator’s decision to opt-in to or 

opt-out of RUC per Sections 31.5.2.1 and 31.5.2.2. 

 

31.5.3 RUC Procurement Target 

Subject to Sections 31.5.3.1 and 31.5.4, the RUC Procurement Target for each Balancing Authority Area 



participating in the Day-Ahead Market is based on the relationship between the CAISO Forecast of BAA 

Demand for that BAA and the Supply cleared in the IFM for that Trading Hour (excluding Virtual Supply). 

If the CAISO Forecast of BAA Demand exceeds the Supply cleared in the IFM for a Trading Hour  

(excluding Virtual Supply), then the RUC Procurement Target for that Balancing Authority Area is RCU in 

the amount of the excess Demand. 

If the Supply (excluding Virtual Supply) cleared in the IFM for a Trading Hour exceeds the CAISO 

Forecast of BAA Demand, then the RUC Procurement Target for that Balancing Authority Area is RCD in 

the amount of the excess Supply.  

If the Supply (excluding Virtual Supply) cleared in the IFM for a Trading Hour equals the CAISO Forecast 

of BAA Demand, then the RUC Procurement Target for that Balancing Authority Area is zero RCU and 

zero RCD. 

The procurement target for RUC in any given Trading Hour will be determined based on the next day’s 

hourly CAISO Forecast of CAISO Demand less the Energy scheduled in the Day-Ahead Schedule, and 

accounting for other factors, as appropriate, such as Demand Forecast error and estimated incremental 

RTM Bids including those from Participating Intermittent Resources. The adjustments listed in Sections 

31.5.3.1 to 31.5.3.1.6 will be made to the CAISO Forecast of CAISO BAA Demand to account for the 

conditions as provided therein. Adjustments may be made on a RUC Zone basis to ensure that RUC 

results in adequate local capacity procurement. The RUC procurement target Procurement Target setting 

procedure is designed to meet the requirements of reliable grid operation without unnecessary over-

procurement of RUC Capacity or over-commitment of resources. Additional detail on the process for 

setting the RUC Procurement Target procurement target is specified in the Business Practice Manuals. 

31.5.3.1 CAISO Operator Review & Adjustment  

The CAISO Operator reviews the CAISO Forecast of CAISO BAA Demand and all calculated adjustments 

as provided in Sections 31.5.3.1.1 through 31.5.3.1.6.  The CAISO Operator shall accept, modify, or 

reject such adjustments based on Good Utility Practice.  If the CAISO Operator determines it must modify 

the CAISO Forecast of CAISO BAA Demand, the CAISO Operator shall log sufficient information as to 

reason, Operating Hour, and specific modification(s) made to the CAISO Forecast of CAISO BAA 



Demand. 

31.5.3.1.1 RUC Net Short Conditions  

The CAISO Operator may conform the CAISO Forecast of CAISO BAA Demand in the event the CAISO 

Operator has determined that additional capacity may need to be procured in RUC to meet anticipated 

Real-Time system conditions.  The CAISO Operator will consider factors such as: CAISO Forecast of 

CAISO BAA Demand error; weather pattern that is expected to continue or change within the next 

Trading Day; generator outage resulting in different Supply availability than was bid into the Day-Ahead 

Market; fire that threatens transmission lines and/or corridors; the expectation that the amount of 

Generation committed in the IFM will not be sufficient to meet the anticipated Demand; and Reliability 

Coordinator next-day analysis of system conditions. 

31.5.3.1.2 Demand Response Adjustments. 

The CAISO shall account for Demand response that is clearly communicated to the CAISO as certain to 

be curtailed for the next Trading Day only for the two following types of Demand response: (1) Demand 

response triggered by a staged System Emergency event; and (2) Demand response that is triggered by 

a price or an event known in advance.  If an LSE informs the CAISO of anticipated Demand response 

prior to Market Close of the DAM, the CAISO Forecast of CAISO BAA Demand used as the RUC 

procurement target will be reduced accordingly. 

31.5.3.1.3 MSS Adjustment[Not Used]  

As specified in section 31.5.2.1, MSS Operators are permitted to make an annual election to opt-in or opt-

out of RUC participation.  If the MSS Operator opts-in to the RUC procurement process, the CAISO 

considers the CAISO’s Demand Forecast of the MSS Demand in setting the RUC procurement target.  If 

an MSS Operator opts-out of the RUC procurement process, the CAISO does not consider the CAISO’s 

Demand Forecast of the MSS Demand in setting the RUC procurement target.  An MSS Operator that 

has elected to opt-out of RUC, or has elected to Load follow and therefore has also elected to opt-out of 

RUC, is required to provide sufficient resources in the Day-Ahead Market, and in the case of a Load 

following MSS Operator, follow its Load within the MSS Deviation Band.  To reflect these options and to 

prevent committing additional capacity or resources for any differences between the CAISO Demand 



Forecast for the MSS and the MSS Self-Scheduled quantities in the IFM, the CAISO replaces the CAISO 

Demand Forecast for such MSS with the quantity of Demand in Self-Schedules submitted by the 

Scheduling Coordinator for the MSS in the IFM. 

31.5.3.1.4 Eligible Intermittent Resource Adjustment  

Scheduling Coordinators for Eligible Intermittent Resources may submit Bids, including Self-Schedules, in 

the Day-Ahead Market and the quantity ultimately scheduled from Eligible Intermittent Resources may 

differ from the CAISO forecasted deliveries from the Eligible Intermittent Resources.  The CAISO may 

adjust the forecasted Demand either up or down for such differences by RUC Zone in which the Eligible 

Intermittent Resource resides.  If the EIR’s expected output participating in the Day-Ahead Market, as 

reflected in the EIR’s Bid, including a Self-Schedule, or lack thereof, is less than CAISO’s forecast of the 

EIR, the CAISO may make a Supply-side adjustment to the resource’s expected output by using the 

CAISO’s forecast of the EIR.  If on the other hand, the EIR’s expected output participating in the Day-

Ahead Market, as reflected in the EIR’s Bid, including a Self-Schedule, or lack thereof, is greater than the 

CAISO’s forecast of the EIR, the CAISO may make a Demand side adjustment to the RUC Zone Demand 

equal to the difference between the EIR’s Day-Ahead Schedule and the CAISO forecasted quantity. 

31.5.3.1.5 Real-Time Expected Incremental Supply Self-Schedule Adjustment 

In order to avoid over procurement of RUC, the CAISO shall, using a similar-day approach, estimate the 

RTM Self-Schedules for resources that usually submit RTM Self-Schedules that are greater than their 

Day-Ahead Schedules.  The CAISO Operator may set the length of the Self-Schedule moving average 

window.  Initially this moving average window shall be set by default to seven (7) days; in which case the 

weekday estimate is based on the average of five (5) most recent weekdays and the weekend estimate is 

based on the average of the two (2) most recent weekend days.  To the extent weather conditions differ 

significantly from the historical days, additional adjustment may be necessary.  After determining the 

estimate of Real-Time Self-Schedules, using a similar day forecasting approach, the CAISO adjusts the 

CAISO Forecast of CAISO BAA Demand of a RUC Zone based on the forecasted quantity changes in 

Supply as a result of Self-Schedules submitted in the RTM.  This adjustment for forecasted Real-Time 

Self- Schedules may result in positive or negative adjustments.  Demand adjustments to the CAISO 



Forecast of CAISO BAA Demand result when there is a net forecast decrease in Real-Time Self-

Schedule Supply relative to the Day-Ahead Schedule Supply.  Supply adjustments to the individual 

resources occur when there is a net forecast increase in Real-Time Self-Schedule Supply relative to the 

Day-Ahead Schedule Supply of the individual resource. 

31.5.3.1.6 Day-Ahead Ancillary Service Procurement Deficiency Adjustment 

While the CAISO intends to procure one hundred percent (100%) of its forecasted Operating Reserve 

requirement in the IFM based on the CAISO Forecast of CAISO BAA Demand as specified in Section 

8.3.1, the CAISO shall make adjustments to the CAISO Forecast of BAA CAISO Demand used in RUC to 

ensure sufficient capacity is available or resources committed in cases that the CAISO is unable to 

procure one hundred percent (100%) of its forecasted Operating Reserve requirement in the IFM; 

provided, however, that the CAISO shall not procure specific Ancillary Services products in RUC, nor will 

the RUC optimization consider AS-related performance requirements of available capacity. 

31.5.3.2 RUC Zones 

31.5.3.2.1 Use of RUC Zones 

The CAISO shall adjust the CAISO Forecast of CAISO BAA Demand by RUC Zone for the conditions 

described in Sections 31.5.3.2 through 31.5.3.6.  If any adjustments are made throughout the affected 

RUC Zone, such adjustments will be made consistent with the subset of system LDFs for the Nodes that 

define the RUC Zone(s).  The CAISO will adjust the CAISO Forecast of CAISO BAA Demand of each 

affected RUC Zone, preserving the LDFs within each RUC Zone, but the relative weighting of the LDFs 

across the system will deviate from the original LDFs.  RUC costs will be pooled together to establish the 

RUC Compensation Costs.  As described in Section 11. 6.1, Settlement of RUC Compensation Costs will 

not be on a RUC Zone basis. 

31.5.3.2.2 Designation of RUC Zones 

The CAISO shall define RUC Zones as areas that represent UDC or MSS Service Areas, Local Capacity 

Areas, or any other collection of Nodes.  RUC Zones will be designated by the CAISO as necessary and 

to the extent that the CAISO has developed sufficient data on historical CAISO Demand in a BAA and 

weather conditions to allow it to perform Demand Forecasts.  Once the CAISO has established RUC 



zones, the mapping of RUC Zones to Nodes shall be static data and shall be maintained in the Master 

File.  The CAISO may add new Nodes to a RUC Zone if new Nodes are added to the FNM.  The status of 

each RUC Zone shall remain active for as long as the CAISO maintains regional forecasting capabilities, 

but once a RUC Zone is designated the CAISO will only adjust the CAISO Forecast of CAISO BAA 

Demand as necessary to address RUC procurement constraints and not as a normal course for all 

CAISO Market functions.  The actual RUC Zones used by the CAISO in its operation of RUC are posted 

on the CAISO Website. 

31.5.4 RUC Procurement Constraints  

In addition to the resource constraints and Transmission Constraints employed by SCUC as discussed in 

Section 27.4.1, the CAISO shall employ the following three constraints in RUC: 

(a) To ensure that sufficient RUC Capacity is procured to meet the CAISO Forecast of 

CAISO BAA Demand, the CAISO will enforce the power balance between the total 

Supply, which includes Day-Ahead Schedules and RUC Capacity, and the total Demand, 

which includes the CAISO Forecast of CAISO BAA Demand and IFM export Schedules.  

The CAISO may adjust the CAISO Forecast of CAISO BAA Demand to increase the RUC 

procurement target if there is AS Bid insufficiency in the IFM. 

(b) To ensure that RUC will neither commit an excessive amount of Minimum Load Energy 

nor procure an excessive amount of RUC Capacity from Scheduling Points the CAISO 

will verify that the sum of Day-Ahead Schedules, Schedules of Generating Units, net 

imports, Participating Loads, and Proxy Demand Resources plus the Minimum Load 

Energy committed by RUC is not greater than a configurable percentage of the system 

CAISO Forecast of CAISO Demand. 

(c) The CAISO can limit the amount of RUC Capacity it will procure from resources that 

could otherwise be started during the Operating Day based on operational factors such 

as: (1) historical confidence that a Short Start Unit actually starts when needed based on 

the assessment of the CAISO Operators of the historical performance of Short Start 

Units; (2) need to conserve the number of run-hours and number of starts per year for 



critical loading periods; and (3) seasonal constraints such as Overgeneration.  The 

CAISO will verify that the total Day-Ahead Schedules and RUC Capacity from such 

resources is not greater than a configurable percentage of the total available capacity of 

all such resources. 

31.5.5 Selection and Commitment of RUC Capacity  

Capacity that is not already scheduled in the IFM may be selected as RUC Capacity through the RUC 

process of the DAMto meet a RUC Procurement Target.   

31.5.5.1 Nodal Procurement and Deliverability of Reliability Capacity 

RUC optimizes procurement of Reliability Capacity such that, in the event the Real-Time Market awards 

the incremental or decremental Energy Bids corresponding to the Reliability Capacity Awards, the 

dispatch of Energy from the Reliability Capacity in the market would not result in flows exceeding 

Transmission Constraints and scheduling limits, including EDAM Transfer limits.   

The RUC optimization distributes an EDAM Entity’s RUC procurement target to the Demand Locations 

within each EDAM Entity based on distribution factors derived from historical and/or forecasted 

information that reflect the relative contributions of Demand to the RUC procurement targets. 

31.5.5.2 The RUC Optimization 

The RUC optimization will select RUC Capacity and produce nodal RUC Prices by minimizing total Bid 

cost based on RUC Availability Bids and Start-Up, Minimum Load Bids and Transition Costs.  If RUC 

cannot schedule sufficient capacity to meet the RUC Procurement Target, a RUC Award or RUC 

Schedule will be issued to imports providing RA Capacity for the full amount of their RA Capacity.  RUC 

will not consider Start-Up, Minimum Load Bids, or Transition Costs for resources already committed in the 

IFM.  The RUC Capacity of a resource is the incremental amount of capacity selected in RUC above the 

resource’s Day-Ahead Schedule.  The resource’s Day-Ahead Schedule plus its RUC Capacity comprise 

the resource’s RUC Schedule.  The CAISO will only issue RUC Start-Up Instructions to resources 

committed in RUC that must receive a Start-Up Instruction in the Day-Ahead in order to be available to 

meet Real-Time Demand.  RUC Schedules will be provided to Scheduling Coordinators even if a RUC 

Start-Up Instruction is not issued at that time.  RUC shall not Shut Down resources scheduled through the 



IFM and but RUC will not may commit a Multi-Stage Generating Resource to a lower MSG Configuration 

that is unable to support the Energy scheduled in the IFM.  If the RUC process cannot find a feasible 

solution given the resources committed in the IFM, the RUC process will adjust constraints as described 

in Section 31.5.4 to arrive at a feasible solution that accommodates all the resources committed in the 

IFM, and any necessary de-commitment of IFM committed units shall be effectuated through an 

Exceptional Dispatch. 

31.5.5.3 Limitations on RUC Awards 

A RUC Award is limited to a resource’s 60-minute ramp capability.  A RUC Award to a specific resource 

only can consist of RCU or RCD, and not both.  RUC shall not Shut Down resources scheduled through 

the IFM.  RUC shall not provide a RUC Award to a Multi-Stage Generating Resource that would require it 

to make an infeasible transition from the MSG Configuration applicable to its Day-Ahead Schedule to the 

MSG Configuration applicable to meeting the requirements of the potential RUC Award.   

The RUC optimization applies a capacity constraint such that the sum of awards for Energy, upward 

Ancillary Services, IRU, and RCU does not exceed the resource’s Upper Economic Limit or, in the case of 

an Eligible Intermittent Resource, the forecasted output based on the forecast referenced in Section 

4.8.2.1. 

The RUC optimization only awards a RUC Award to a storage resource using the Non-Generator 

Resource model to the extent its modeled State of Charge can support such schedule or award. 

31.5.6 Eligibility for RUC Compensation  

All RUC Capacity is eligible for the RUC Availability Payment except for: (i) RMR Capacity from RMR 

Resources; (ii) RUC Capacity resulting from RUC Availability Bids for exports inserted pursuant to Section 

31.5.1.5; Resource Adequacy Capacity; and (iii) RUC Capacity that corresponds to the resource’s 

Minimum Load, which is compensated through the Bid Cost Recovery as described in Section 11.8.  

Resources not committed in the IFM that are committed in RUC, including Condition 1 Legacy RMR Units 

that were not designated for RMR Dispatches and Resource Adequacy Resources, are also eligible for 

RUC Cost Compensation, which includes Start-Up, Transition Costs, and Minimum Load Cost 

compensation, and Bid Cost Recovery, subject to the resource actually following its Dispatch Instructions 



as verified by the CAISO pursuant to procedures set forth in the Business Practice Manuals. 

31.5.7 Rescission of Payments for RUC Capacity  

If capacity committed in RUC provided from a Generating Unit, Participating Load, Proxy Demand 

Resource, System Unit or System Resource is Undispatchable Capacity or Undelivered Capacity during 

the relevant Settlement Interval, then the CAISO rescinds the payments  payments will be rescinded as 

described in this Section 31.5.7 and settled in accordance with Section 11.2.2.2.  If the CAISO 

determines that non-compliance of a Participating Load, Proxy Demand Resource, Generating Unit, 

System Unit or System Resource with an Operating Instruction or Dispatch Instruction from the CAISO, or 

with any other applicable technical standard under the CAISO Tariff, causes or exacerbates system 

conditions for which the WECC imposes a penalty on the CAISO, then the Scheduling Coordinator of 

such Participating Load, Proxy Demand Resource, Generating Unit, System Unit or System Resource 

shall be assigned that portion of the WECC penalty which the CAISO reasonably determines is 

attributable to such non-compliance, in addition to any other penalties or sanctions applicable under the 

CAISO Tariff.  The rescission of payments in this Section 31.5.7 shall not apply to a capacity payment for 

any particular RUC Capacity if the RUC Availability Payment is less than or equal to zero (0). 

31.5.7.1 Rescission of Payments for Undispatchable RUC Capacity  

The CAISO shall calculate the Real-Time ability of each Generating Unit, Participating Load, Proxy 

Demand Resource, System Unit or System Resource to deliver Energy from or capacity committed in 

RUC for each Settlement Interval based on its maximum operating capability, actual telemetered output 

(or, in the case of Proxy Demand Resources, an estimate of actual output), and Operational Ramp Rate 

as described in Section 30.10, which for a Multi-Stage Generating Resource is evaluated by MSG 

Configuration.  If the Undispatchable Capacity is capacity committed in RUC and is from a Generating 

Unit, System Unit or System Resource that is a Resource Adequacy Resource, there is no payment 

obligation to the CAISO for the Undispatchable Capacity.  The CAISO will report the instance of non-

compliance by the Resource Adequacy Resource to the appropriate Local Regulatory Authority. 

31.5.7.2 Rescission of Payments for Undeliverable RUC Capacity 

For each Settlement Interval in which a Generating Unit, Participating Load, Proxy Demand Resource, 



System Unit or System Resource fails to supply Energy from capacity committed in RUC in accordance 

with a Dispatch Instruction, or supplies only a portion of the Energy specified in the Dispatch Instruction, 

the RUC Availability Payment will be reduced to the extent of the deficiency, in accordance with the 

provisions of Section 11.2.2.2.2, which for a Multi-Stage Generating Resource is evaluated for the 

Generating Unit and not by the MSG Configuration. 

31.5.8 RTM Bidding Obligations from RUC Awards 

A RUC Availability Award in an hour obligates the Scheduling Coordinator for the resource receiving the 

award to submit Economic Bids to the Real-Time Market for the full range of awarded Reliability Capacity. 

The portion of the resource’s Day-Ahead Schedule for Energy below a RCD award may be Self-

Scheduled in the Real-Time Market. 

A resource receiving a RUC Availability Award in an hour cannot submit a Self-Schedule for Energy in the 

Real-Time Market for a quantity in excess of its Day-Ahead Schedule for Energy minus any awards for 

IRD and RCD. 

Resources receiving a RUC Availability Award for RCU for which their Scheduling Coordinator has 

submitted an Energy Bid in the Day-Ahead Market to export outside the EDAM Area must provide a 

decremental Energy Bid to dispatch down the export schedule in the FMM if needed. 

By forty minutes prior to the applicable Trading Hour, the Scheduling Coordinator for a System Resource 

receiving a RUC Award must submit an E-Tag (or set of E-Tags) that passes CAISO E-Tag validation 

procedures, with the quantity (or sum of quantities) of the transmission profile no less than the sum of the 

RUC Award and any Day-Ahead Schedule for Energy.  Failure to meet this deadline results in the CAISO 

deeming the entire quantity of the RUC Award as Undispatchable Capacity for RUC for purposes of 

Section 11.2.2.2.1.  

 

* * * * *  

 

31.9 RUC MPM Process 

After the IFM and prior to RUC, the CAISO performs the RUC MPM.  



31.9.1 Determining Competitive and Non-Competitive Congestion Components in RUC 

The RUC MPM process produces potential RUC Availability Awards by enforcing all Transmission 

Constraints that are expected to be enforced in procuring Reliability Capacity to meet the CAISO 

Forecast of BAA Demand, with that forecast distributed to Demand Locations based on Load Distribution 

Factors, and based on unmitigated RUC Availability Bids.  The RUC MPM uses as the Reference Bus 

either: (1) the Midway 500kV bus if Path 26 flow is from north to south; or (2) the Vincent 500kV bus if 

Path 26 flow is from south to north.  The treatment of a particular Transmission Constraint as competitive 

or non-competitive for purposes of the RUC MPM process is determined pursuant to Section 39.7.2.  

31.9.2 RUC Bid Mitigation 

The CAISO applies Local Market Power Mitigation to Bids for RCU if the resource for which that Bid was 

submitted could provide counter-flow to a Transmission Constraint deemed non-competitive pursuant to   

the methodology outlined in Section 39.7.2.2(B)(a) in the case of modeling the dispatch of Energy from 

the capacity corresponding to RCU Awards.  To the extent a Bid for RCU is subject to Local Market 

Power Mitigation and exceeds the Competitive RCU LMP plus the Competitive LMP Parameter, the 

CAISO mitigates the Bid to the higher of the: (i) resource’s RCU Default Availability Bid; or (ii) Competitive 

RUC Price for RCU plus the Competitive LMP Parameter. 

The CAISO does not mitigate RUC Availability Bids for RCD and does not mitigate RUC Availability Bids 

for RCU submitted on behalf of imports from outside the EDAM Area. 

 

* * * * *  



Section 33 

33. Extended Day-Ahead Market[Not Used] 

Pursuant to Section 33, the CAISO will expand operation and Settlement of the Day-Ahead Market in an 

EIM Entity Balancing Authority Area for which the Balancing Authority executes an EDAM Addendum to 

EIM Entity Agreement with the CAISO. 

 

* * * * * 

 

33.3 Local Furnishing PTO[Not Used] 

The provisions applicable to transmission facilities owned by a Local Furnishing PTO or other Tax-

Exempt PTO in CAISO Tariff Section 3 do not apply to the Extended Day-Ahead Market. 

 

* * * * * 

 

33.5 Black Start[Not Used] 

The provisions applicable to Black Start and system restoration in Section 5 do not apply to the Extended 

Day-Ahead Market. 

33.6 Communications[Not Used] 

Section 6 will apply to EDAM Market Participants and govern communications and information availability 

regarding EDAM Market Participants in the Day-Ahead Market, except as this Section 33.6 specifically 

provides.  

33.6.1 Technical Requirements.  

The EDAM Entity must satisfy the technical and communication requirements specified in the 

Business Practice Manual for the Extended Day-Ahead Market, which will be based on the Inter-

Control Center Communication Protocol and Reliability Standards.  

33.6.2 Communications and OASIS.  

Section 6 will govern communications and information availability regarding the participation of 

EDAM Market Participants in the Day-Ahead Market except that (a) references to internal 



resources will be deemed to include EDAM Resource Facilities, (b) references in Sections 6.2.2.1 

and 6.5.2.1 to the CAISO Controlled Grid and references in Sections 6.5.4.2.2(a) and 6.5.5.1.1 to 

the CAISO Balancing Authority Area will be deemed references to the EDAM Area, and (c) the 

provisions of Section 6.3.1 that authorize the CAISO to communicate directly with Generators and 

Demand Response Providers to ensure System Reliability will not apply to Generators and 

Demand Response Providers in the EDAM Entity’s Balancing Authority Area or pseudo-tied from 

an external Balancing Authority Area to the EDAM Entity Balancing Authority Area. 

33.6.3 Loss of Communications.  

The CAISO and each EDAM Entity, EDAM Entity Scheduling Coordinator, and EDAM Load 

Serving Entity Scheduling Coordinator will establish procedures to address an interruption of Day-

Ahead Market communications, which will include steps to be taken to restore communications 

and address any impact on system or market operations as provided in Section 33.  An EDAM 

Entity that loses communication with the CAISO remains responsible for managing its Balancing 

Authority Area without the Day-Ahead Market, and each EDAM Entity will have communication 

procedures to address such circumstances.   

33.6.4 Variable Energy Resource Forecast Communications.  

If the EDAM Resource Scheduling Coordinator for a Variable Energy Resource elects to use an 

independent forecasting service, it must make data transfer arrangements with the CAISO for the 

CAISO to receive the forecast in a format and on a schedule set forth in the Business Practice 

Manual for the Extended Day-Ahead Market. 

33.6.5 Hybrid Resource Forecast Communications.  

If the EDAM Resource Scheduling Coordinator for a Hybrid Resource elects to use an 

independent forecasting service, it must make data transfer arrangements with the CAISO for the 

CAISO to receive the forecast in a format and on a schedule set forth in the Business Practice 

Manual for the Extended Day-Ahead Market. 

33.7  EDAM Operations Under Normal And Emergency Conditions[Not Used] 

Section 7 of the CAISO Tariff will not apply to EDAM Market Participants; rather, the specific provisions of 

this Section 33.7 will apply to EDAM Market Participants.  



33.7.1 Normal Operations 

The CAISO will administer the transmission capacity made available to the Day-Ahead Market to 

support transfers of Energy, Reliability Capacity, and Imbalance Reserves in the EDAM Area 

under normal operations.  The CAISO will issue a Day-Ahead Schedule only to an EDAM Entity 

Scheduling Coordinator or EDAM Load Serving Entity Scheduling Coordinator for Load in the 

Day-Ahead Market.  The CAISO will issue a Day-Ahead Schedule to an EDAM Resource only if 

that resource has a Bid in the Day-Ahead Market, including Load participating as an EDAM 

Resource.  The CAISO will have no authority to issue an Exceptional Dispatch to an EDAM 

Resource.   

33.7.2 EDAM Transfer Modeling.   

EDAM Transfers support both Energy and capacity transfers between Balancing Authority Areas 

in the EDAM Area.  Each EDAM Transfer is modeled by a pair of export and import EDAM 

Transfer System Resources, one for each Balancing Authority Area on each side of the EDAM 

Internal Intertie with equal Energy schedules and/or capacity awards.  EDAM Transfers include 

the exchange of Energy, Imbalance Reserves, Reliability Capacity, and ancillary services in 

support of the EDAM RSE at EDAM Internal Interties.  The Ancillary Service transfers are 

declared by the Balancing Authority, not optimized in the IFM, and supported by designated 

transmission capacity.  The CAISO will model individual constraints for each EDAM Transfer 

scheduling limit available on an EDAM Internal Intertie based on the transmission capacity made 

available under Section 33.18, and will enforce the scheduling limit for an EDAM Transfer in the 

Day-Ahead Market.  The CAISO will calculate the net scheduled EDAM Transfers for the 

Balancing Authority Areas in the EDAM Area and derive from these net scheduled EDAM 

Transfers the schedules on EDAM Internal Interties for E-Tag purposes.  The CAISO will 

communicate the EDAM Transfer limit to the EDAM Entity Scheduling Coordinator with each 

Balancing Authority Area in the EDAM Area for E-Tag purposes. 

33.7.3 Manual Dispatch.  

The EDAM Entity may issue a manual dispatch to an EDAM Resource in its Balancing Authority 

Area, outside of the Market Clearing of the Day-Ahead Market, and enforce Transmission 



Constraints when necessary to address issues in the EDAM Entity Balancing Authority Area that 

the CAISO is unable to address through normal economic Dispatch and Congestion Management 

in accordance with the timelines and procedures in Business Practice Manual for the Extended 

Day-Ahead Market.  The EDAM Entity Scheduling Coordinator will inform the CAISO of the 

manual dispatch through submission of a Self-Schedule or EIM Manual Dispatch, and if the 

EDAM Entity Balancing Authority Area is under manual operation.  Upon receiving notice of a 

manual dispatch, the CAISO will reflect the manual dispatch in the applicable CAISO Market 

depending upon when the notice is received and only to the extent that reflection of the manual 

dispatch in the market is practicable.  

33.7.4 EDAM Disruption. 

The CAISO may declare an interruption of EDAM Entity participation in the Day-Ahead Market 

when in its judgment (a) operational circumstances (including a failure of the Day-Ahead Market 

operation to produce feasible results in the EDAM Area or other CAISO Market Disruption) in the 

EDAM Area have caused or are in danger of causing an abnormal system condition in the CAISO 

Balancing Authority Area or an EDAM Entity Balancing Authority Area that requires immediate 

action, or (b) communications between the CAISO and EDAM Market Participants are disrupted 

and prevent an EDAM Entity, EDAM Entity Scheduling Coordinator, EDAM Load Serving Entity 

Scheduling Coordinator, or EDAM Resource Scheduling Coordinator from accessing CAISO 

systems to submit or receive information.  The CAISO will reinstate normal operation of the Day-

Ahead Market in the EDAM Area at such time as it determines that the conditions that caused the 

interruption of EDAM Entity participation in the Day-Ahead Market have been resolved. 

33.7.4.1 CAISO Response to EDAM Disruption.  If the CAISO declares an interruption 

of EDAM Entity participation in the Day-Ahead Market or the CAISO Balancing Authority 

Area in the EDAM Area, the CAISO may in its judgment, among other things:  

(a) separate the affected EDAM Entity Balancing Authority Area or the CAISO Balancing 

Authority Area from the EDAM Area and maintain the Day-Ahead Market for other 

Balancing Authority Areas in the EDAM Area including the CAISO Balancing Authority 

Area, by enforcing a net transfer constraint for the affected Balancing Authority Area to 



separate it from the remainder of the EDAM Area,  

(b) reduce or suspend EDAM Transfers between one or more Balancing Authority Areas 

in the EDAM Area, including the CAISO Balancing Authority Area, in accordance with 

Section 33.7.5, and communicate and coordinate with impacted EDAM Entities to assess 

and potentially mitigate potential issues within the EDAM Area,  

(c) instruct one or more EDAM Entities to maintain system balance within their Balancing 

Authority Area without Day-Ahead Market results, or take similar actions within the 

CAISO Balancing Authority Area, 

(d) in addition or as an alternative, use market results in the Day-Ahead Market in 

accordance with Section 7.7.9 or take any of the actions specified in Section 7.7.6 or 

Section 7.7.7 with respect to the Day-Ahead Market, with reference to Section 

29.7(j)(2)(D)(i) as necessary to establish an Administrative Price,  

(e) suspend or limit the ability of all Scheduling Coordinators to submit Virtual Bids on 

behalf of Convergence Bidding Entities at specific Eligible PNodes or Eligible Aggregated 

PNodes, or at all Eligible PNodes or Eligible Aggregated PNodes, or  

(f) postpone the publication of Day-Ahead Market results. 

33.7.4.2 EDAM Entity Responsibility.  In response to an interruption of EDAM Entity 

participation in the Day-Ahead Market by the CAISO, all EDAM Entities will follow NERC 

Reliability Standards applicable to their roles as Balancing Authorities in an effort to 

alleviate operational and system conditions and restore routine operations, and all EDAM 

Entity Scheduling Coordinators will promptly inform the CAISO of actions taken by the 

EDAM Entities they represent in response to an interruption of EDAM Entity participation 

in the Day-Ahead Market by the CAISO through updates to their Schedules, Interchange 

E-Tags, transmission limit adjustments, or Outage and derate information, as applicable.  

If the interruption of EDAM Entity participation results in the EDAM Entity not receiving a  

Day-Ahead Market Schedule, then the EDAM Entity must submit information to the RTM 

as required by Section 29 and applicable to an EIM Entity.  If it is necessary for an EDAM 

Entity to reduce or suspend EDAM Transfers between one or more Balancing Authority 



Areas in the EDAM Area, the EDAM Entity must communicate and coordinate with the 

CAISO and impacted EDAM Entities prior to curtailing EDAM Transfers or as soon as 

practicable, and should continue to communicate and coordinate with the CAISO and all 

EDAM Entities to assess and mitigate potential issues within the EDAM Area.  

33.7.5 EDAM Transfer Priority Relative to Demand   

EDAM Transfers will have a priority equal to Demand in the EDAM Area.  If it is necessary for an 

EDAM Entity or the CAISO to reduce or suspend EDAM Transfers between one or more 

Balancing Authority Areas in the EDAM Area based on operational judgement and consistent with 

Good Utility Practice, the EDAM Entity will do so solely with respect to its Balancing Authority 

Area or the CAISO will do so solely with respect to its Balancing Authority Area, provided that the 

reduction or suspension is consistent with the EDAM Transmission Service Provider tariff or the 

CAISO Tariff, as applicable, and communicated to potentially impacted Balancing Authority Areas 

in the EDAM Area in advance, if practicable, or immediately following the reduction or 

suspension.  This communication and subsequent coordination should continue among the 

CAISO and all potentially impacted EDAM Entities to assess and mitigate potential issues within 

the EDAM Area until resolution of the circumstances underlying the reduction or suspension in 

the Real-Time Market as may be reflected by information provided by the CAISO under Section 

29.34(o).  The CAISO will promptly adjust the EDAM Transfer limits or EIM Transfer limits 

associated with the reduction or suspension to reflect in the CAISO Markets the reduction or 

suspension directed by the EDAM Entity with respect to its Balancing Authority Area or the 

CAISO with respect to its Balancing Authority Area. 

33.8 Ancillary Services[Not Used] 

Ancillary services are not procured through the EDAM and the Ancillary Services provisions of Section 8 

do not apply to the Extended Day-Ahead Market, including other CAISO Tariff sections that apply to the 

procurement and pricing of Ancillary Services.  Each EDAM Entity will remain responsible for procuring 

and maintaining its own Ancillary Services to meet its Balancing Authority Area obligations and 

communicating these quantities to the CAISO as Self-Provided Ancillary Services through a Submission 

to Self-Provide an Ancillary Service.   



33.9 Outages and Critical Contingencies[Not Used] 

Section 9 does not apply to EDAM Market Participants except as referenced in this Section 33.9. 

33.9.1 Maintenance Outages 

An EDAM Entity, EDAM Transmission Service Provider, or transmission operator within the 

Balancing Authority Area shall remain responsible for performing engineering studies and 

approving Maintenance Outages under the applicable EDAM Transmission Service Provider tariff 

or the Reliability Standards, as applicable, within its EDAM Entity Balancing Authority Area on 

both transmission facilities and EDAM Resources.  An EDAM Entity Scheduling Coordinator must 

submit notice of Maintenance Outages approved by that EDAM Entity to the CAISO by the means 

and in the manner set forth in the Business Practice Manual for the Extended Day-Ahead Market 

at least seven Business Days prior to the planned Outage.  The CAISO implements Maintenance 

Outages submitted by that deadline in the Day-Ahead Market process and informs the EDAM 

Entity of any anticipated transmission overloads expected due to Maintenance Outages reported 

to the CAISO. 

33.9.2 Forced Outages 

EDAM Entity Scheduling Coordinators and EDAM Resource Scheduling Coordinators must report 

Forced Outages to the CAISO for Outages of transmission facilities within the EDAM Entity 

Balancing Authority Area they represent and Generating Units or other resources they represent 

as EDAM Resources, respectively, in accordance with the provisions of Section 9 regarding 

Forced Outage reporting, including Sections 9.3.6.4.1(b), 9.3.6.4.1(c), 9.3.6.4.1(d), 9.3.6.4.2(2), 

9.3.6.4.2(3), and 9.3.10.   

33.9.3 Transmission Limits 

An EDAM Entity Scheduling Coordinator must notify the CAISO by the means and in the manner 

specified in the Business Practice Manual for the Extended Day-Ahead Market regarding 

transmission limits on the transmission capacity made available to the Day-Ahead Market within 

the EDAM Entity Balancing Authority Area that need to be enforced in the Day-Ahead Market. 

33.10 EDAM Metering and Telemetry 

Section 10 will apply in the EDAM unless otherwise noted in this Section 33.10.  In the event of any 



conflict, this Section 33.10 will apply.   

Scheduling Coordinators must ensure compliance with this Section 33.10.  The EDAM Entity Scheduling 

Coordinator will ensure compliance with this Section 33.10 for each Energy, Load, intertie, or other 

resource in its Balancing Authority Area unless that resource or Load has its own Scheduling Coordinator.  

The EDAM Entity will ensure each EDAM Market Participant in an EDAM Entity Balancing Authority Area 

becomes either a CAISO Metered Entity or a Scheduling Coordinator Metered Entity and complies with 

the requirements of Section 10.   

33.10.1 Demand Metering 

The EDAM Entity will ensure that any Load Aggregation Point in its Balancing Authority Area not 

represented by the EDAM Entity Scheduling Coordinator is metered separately so that the 

associated Demand may be settled.  

33.10.2 EDAM Resource Metering 

All EDAM Resource Facilities must be CAISO Metered Entities or Scheduling Coordinator 

Metered Entities and comply with Section 10.  Scheduling Coordinators for EDAM Resources 

may elect to submit Meter Data in 5-minute or 15-minute intervals.  Scheduling Coordinators for 

EDAM Resources that cannot meter the EDAM Resource’s Energy every 15 minutes or faster 

may not submit Economic Bids or provide Ancillary Services, and must submit Self-Schedules in 

the EDAM and Real-Time Market. 

33.10.3 EDAM Interties 

EDAM Interties must have their Meter Data reported by either CAISO Metered Entities or 

Scheduling Coordinator Metered Entities.  Each EDAM Entity Scheduling Coordinator for the 

EDAM Entity at the EDAM Intertie will be responsible for submitting Settlement Quality Meter 

Data in compliance with Section 10.  EDAM Entity Scheduling Coordinators also must ensure the 

EDAM Intertie provides telemetry consistent with Section 33.10.4. 

33.10.4 Telemetry 

As described in the Business Practice Manual for the Extended Day-Ahead Market, Scheduling 

Coordinators for EDAM Interties and EDAM Resource Facilities, including without limitation 

Generating Units, storage resources, Distributed Energy Resources, and Demand Response 



Resources, must satisfy communications, telemetry, and control requirements in a manner that 

ensures that the CAISO and EDAM Entities will have the ability, consistent with the CAISO Tariff, 

to monitor the EDAM Resource Facility as necessary to maintain reliability in their respective 

Balancing Authority Areas.  An EDAM Resource Facility will be exempt from this Section 33.10.4 

if it has a rated capacity of less than ten (10) MW, unless it is certified by the CAISO to provide 

Ancillary Services.  For purposes of this calculation, aggregated resources will calculate their 

aggregated capacity and provide telemetry at the aggregate level.  EDAM Resource Facilities 

must comply with any EDAM Entity or Local Regulatory Authority requirements in addition to this 

Section 33.10.4. 

33.11 Settlements And Billing for EDAM Market Participants 

Section 33.11, rather than Section 11, will apply to CAISO Settlement with EDAM Entity Scheduling 

Coordinators, EDAM Resource Scheduling Coordinators, EDAM Load Serving Entity Scheduling 

Coordinators and EDAM Market Participants, except as otherwise provided in this Section 33.11.   

33.11.1 Transfer Revenue and Congestion Revenue Allocation 

EDAM Transfer revenue will be collected when one Balancing Authority Area in the EDAM Area 

provides Energy, Imbalance Reserve, and/or Reliability Capacity to another Balancing Authority 

Area in the EDAM Area and the associated EDAM Transfer System Resource prices elements or 

components differ.  Congestion revenue will be collected when a Transmission Constraint or 

intertie scheduling limit binds at different locations of the transmission system and the LMP varies 

across a Balancing Authority Area in the EDAM Area.  The CAISO will allocate EDAM Transfer 

revenue and Congestion revenue attributed to an EDAM Entity Balancing Authority Area or the 

CAISO Balancing Authority Area as provided below. 

33.11.1.1 Transfer Revenue 

The CAISO will calculate and allocate EDAM Transfer revenue for Energy transfers, Imbalance 

Reserve transfers, and/or Reliability Capacity transfers for a Balancing Authority Area in the 

EDAM Area. 

33.11.1.1.1 Energy Transfer Revenue 

EDAM Transfer revenue for Energy occurs when the net EDAM Transfer scheduling limit 



is reached in the Day-Ahead Market.  This manifests as a separation of the Marginal 

Energy Cost of the binding Balancing Authority Area in the EDAM Area from the Marginal 

Energy Cost of an adjacent Balancing Authority Area in the EDAM Area that is attributed 

to an EDAM Transfer System Resource.  The CAISO will allocate the EDAM Transfer 

revenue for Energy represented by EDAM Transfer System Resources equally between 

the Balancing Authority Areas, except when the CAISO has been notified during the 

implementation of the Day-Ahead Market within a prospective EDAM Entity Balancing 

Authority Area of an agreement between both EDAM Entities on either side of a EDAM 

Transfer that a different allocation for some portion of the EDAM Transfer revenue is 

required to give effect to a pre-existing commercial arrangement.  The CAISO will then 

allocate the EDAM Transfer revenue for Energy directed to a Balancing Authority Area 

based upon whether the transmission across an EDAM Internal Intertie is made available 

by: (a) by an EDAM Entity pursuant to Section 33.18.2, in which case the CAISO will 

allocate the EDAM Transfer revenue to the EDAM Entity Scheduling Coordinator, (b) an 

EDAM Transmission Service Provider customer pursuant to Section 33.18.2.2.2, in which 

case the CAISO will allocate the EDAM Transfer revenue to the Scheduling Coordinator 

for the EDAM Transmission Service Provider customer, or (c) an EDAM Legacy Contract, 

Existing Contract,  EDAM Transmission Ownership Right, or Transmission Ownership 

holder pursuant to Section 33.18.2.2.2, in which case the CAISO will allocate the EDAM 

Transfer revenue to the Scheduling Coordinator for the EDAM Legacy Contact, Existing 

Contract EDAM Transmission Ownership Right, or Transmission Ownership holder, 

respectively.  An EDAM Entity will ensure EDAM Transfer revenue for Energy allocated 

to its EDAM Entity Scheduling Coordinator is thereafter allocated by all applicable EDAM 

Transmission Service Providers as may be detailed in the EDAM Transmission Service 

Provider tariff and business practices.  EDAM Transfer revenue for Energy allocated to 

the CAISO Balancing Authority is further allocated according to the CAISO Tariff, unless 

allocated directly to a Scheduling Coordinator for a Transmission Ownership Rights 

holder or Existing Contract rights holder consistent with the terms of the agreement 



concerning use of the transmission facilities supporting the EDAM Transfer.   

33.11.1.1.2 Imbalance Reserve Transfer Revenue 

The CAISO collects EDAM Transfer revenue for Imbalance Reserves when the transfer 

scheduling limit binds while optimizing capacity to meet the Imbalance Reserves 

Requirement for an EDAM Entity Balancing Authority Area or the CAISO Balancing 

Authority Area and manifests as price separation between the Shadow Price of the 

Imbalance Reserves procurement between the two Balancing Authority Areas at an 

EDAM Transfer location that is attributed to an EDAM Transfer System Resource.  The 

CAISO calculates the hourly EDAM Transfer revenue for Imbalance Reserves as the 

product of the transfer quantity and the difference between the Locational IRU Price or 

Locational IRD Price, as appropriate, on either side of the binding limit.  The CAISO will 

allocate the EDAM Transfer revenue for Imbalance Reserves equally between the 

Balancing Authority Areas, except when the CAISO has been notified during the 

implementation of the Day-Ahead Market within a prospective EDAM Entity Balancing 

Authority Area of an agreement between both EDAM Entities on either side of a EDAM 

Transfer that a different allocation for some portion of the EDAM Transfer revenue is 

required to give effect to a pre-existing commercial arrangement.  The CAISO will then 

allocate the EDAM Transfer revenue for Imbalance Reserves directed to a Balancing 

Authority Area based upon whether the transmission across an EDAM Internal Intertie is 

made available by: (a) an EDAM Entity pursuant to Section 33.18.2, in which case the 

CAISO will allocate the EDAM Transfer revenue to the EDAM Entity Scheduling 

Coordinator, (b) an EDAM Transmission Service Provider customer pursuant to Section 

33.18.2.2.2, in which case the CAISO will allocate the EDAM Transfer revenue to the 

Scheduling Coordinator for the EDAM Transmission Service Provider customer, or (c) an 

EDAM Legacy Contract, Existing Contract, EDAM Transmission Ownership Right, or 

Transmission Ownership holder pursuant to Section 33.18.2.2.2, in which case the 

CAISO will allocate the EDAM Transfer revenue to the Scheduling Coordinator for the 

EDAM Legacy Contact, Existing Contract EDAM Transmission Ownership Right, or 



Transmission Ownership holder, respectively.  An EDAM Entity will ensure that EDAM 

Transfer revenue for Imbalance Reserves allocated to its EDAM Entity Scheduling 

Coordinator is thereafter allocated by all applicable EDAM Transmission Service 

Providers as may be detailed in the EDAM Transmission Service Provider tariff.  EDAM 

Transfer revenue for Imbalance Reserves allocated to the CAISO Balancing Authority is 

further allocated in the CAISO Balancing Authority Area according to the CAISO Tariff, 

unless allocated directly to a Scheduling Coordinator for a Transmission Ownership 

Rights holder or Existing Contract rights holder consistent with the terms of the 

agreement concerning use of the transmission facilities supporting the EDAM Transfer.   

33.11.1.1.3 Reliability Capacity Transfer Revenue 

EDAM Transfer revenue for Reliability Capacity occurs when the transfer scheduling limit 

binds while optimizing capacity to meet the RUC Procurement Target for an EDAM Entity 

Balancing Authority Area or the CAISO Balancing Authority Area and manifests as price 

separation between the Shadow Price of the Reliability Capacity procurement between 

the two Balancing Authority Areas at an EDAM Internal Intertie that is attributed to an 

EDAM Transfer System Resource.  The CAISO calculates the hourly EDAM Transfer 

revenue for Reliability Capacity as the product of the transfer quantity and the difference 

between the RUC Price for RCU and the RUC Price for RCD, as applicable, on either 

side of the binding limit.  The CAISO will allocate the EDAM Transfer revenue for 

Reliability Capacity equally between the Balancing Authority Areas, except when the 

CAISO has been notified during the implementation of the Day-Ahead Market within a 

prospective EDAM Entity Balancing Authority Area of an agreement between both EDAM 

Entities on either side of a EDAM Transfer that a different allocation for some portion of 

the EDAM Transfer revenue is required to give effect to a pre-existing commercial 

arrangement.  The CAISO will then allocate the EDAM Transfer revenue for Reliability 

Capacity directed to a Balancing Authority Area based upon whether the transmission 

across an EDAM Internal Intertie is made available by: (a) an EDAM Entity pursuant to 

Section 33.18.2, in which case the CAISO will allocate the EDAM Transfer revenue to the 



EDAM Entity Scheduling Coordinator, (b) an EDAM Transmission Service Provider 

customer pursuant to Section 33.18.2.2.2, in which case the CAISO will allocate the 

EDAM Transfer revenue to the Scheduling Coordinator for the EDAM Transmission 

Service Provider customer, or (c) an EDAM Legacy Contract, Existing Contract, EDAM 

Transmission Ownership Right, or Transmission Ownership holder pursuant to Section 

33.18.2.2.2, in which case the CAISO will allocate the EDAM Transfer revenue to the 

Scheduling Coordinator for the EDAM Legacy Contact, Existing Contract EDAM 

Transmission Ownership Right, or Transmission Ownership holder, respectively.  An 

EDAM Entity will ensure that EDAM Transfer revenue for Reliability Capacity allocated to 

its EDAM Entity Scheduling Coordinator is thereafter allocated by all applicable EDAM 

Transmission Service Providers as may be detailed in the EDAM Transmission Service 

Provider tariff and business practices.  EDAM Transfer revenue for Reliability Capacity 

allocated to the CAISO Balancing Authority Area is further allocated in the CAISO 

Balancing Authority Area according to the CAISO Tariff, unless allocated directly to a 

Scheduling Coordinator for a Transmission Ownership Rights holder or Existing Contract 

rights holder consistent with the terms of the agreement concerning use of the 

transmission facilities supporting the EDAM Transfer. 

33.11.1.2 Congestion Revenue 

The CAISO will collect Congestion revenue based on price differences in the Marginal Cost of 

Congestion of the LMP across PNodes within the EDAM Area.  For each Settlement Period of the 

DAM, the CAISO will calculate the contribution of each Balancing Authority Area in the EDAM 

Area to the Marginal Cost of Congestion at each resource location and intertie in the EDAM Area 

for each Balancing Authority Area based on the location of the Transmission Constraints in each 

Balancing Authority Area, EDAM Interties, and constraints enforced outside of the EDAM Area 

needed to manage that Balancing Authority Area’s responsibilities.  The CAISO will distribute the 

Congestion Charge revenue collected from the Transmission Constraints in each Balancing 

Authority Area in the EDAM Area, including any adjustment for the CAISO Balancing Authority 

Area in accordance with Section 11 and any adjustment for EDAM Entity Balancing Authority 



Areas to account for schedules associated with EDAM Legacy Contracts, EDAM Transmission 

Ownership Rights and registered EDAM Transmission Service Provider transmission customer 

rights under Sections 33.16, 33.17, and 33.18, respectively, to the applicable Balancing Authority 

Area within which the Congestion occurred.  An EDAM Entity will ensure that Congestion revenue 

allocated to its EDAM Entity Scheduling Coordinator is further allocated by all applicable EDAM 

Transmission Service Providers as may be detailed in the EDAM Transmission Service Provider 

tariff and business practices.  Congestion revenue allocated to the CAISO Balancing Authority 

Area will be further allocated according to the CAISO Tariff, including Section 11.2.1 and Section 

11.2.4.    

33.11.2  EDAM RSE Failure Surcharge 

A Balancing Authority Area in the EDAM Area must meet the requirements of the EDAM RSE for 

its Balancing Authority Area, as provided in Section 33.31.1.4.  The applicable Scheduling 

Coordinator for each Balancing Authority Area in the EDAM Area that fails to meet all of the 

requirements of the EDAM RSE will be allocated the applicable EDAM RSE failure surcharge, as 

provided in Section 33.31.1.5.   

33.11.2.1 Calculation of the EDAM RSE Failure Surcharges  

33.11.2.1.1 EDAM RSE On-Peak Upward Failure Insufficiency Surcharge   

If a Balancing Authority Area in the EDAM Area fails to satisfy all of the upward 

components of the EDAM RSE, as set forth in Section 33.31.1.3, during any hour within 

the sixteen-hour on-peak period, then the applicable Scheduling Coordinator for the 

Balancing Authority Area may be allocated the EDAM RSE On-Peak Upward Failure 

Insufficiency Surcharge in each hour of the sixteen-hour on-peak period, with such 

surcharge established on a tiered structure, as provided in Section 33.31.1.5.  The EDAM 

RSE On-Peak Upward Failure Insufficiency Surcharge will be calculated as the product of 

(a) the highest EDAM RSE Hourly Upward Deficiency Quantity during the sixteen-hour 

on-peak period of that day, (b) the greater of the published bilateral electric index prices 

for the applicable EDAM Trade Location, and (c) the EDAM RSE Failure Multiplier 

adjusted by the EDAM RSE Failure Scaling Factor.  The EDAM RSE On-Peak Upward 



Failure Insufficiency Surcharge applied in each hour of the sixteen-hour block will be 

adjusted by the EDAM RSE On-Peak Upward Credit amount for each hour the Balancing 

Authority Area satisfied all of the upward components of the EDAM RSE.  In the event 

the EDAM RSE On-Peak Credit amount exceeds the surcharge amount, the EDAM RSE 

On-Peak Upward Failure Insufficiency Surcharge will be zero.   

33.11.2.1.2 EDAM RSE Off-Peak Upward Failure Insufficiency Surcharge  

If a Balancing Authority Area in the EDAM Area fails to satisfy all of the upward 

components of the EDAM RSE, as set forth in Section 33.31.1.3 in the upward direction 

during any hour within the off-peak period, then the applicable Scheduling Coordinator for 

the Balancing Authority Area may be allocated the EDAM RSE Off-Peak Upward Failure 

Insufficiency Surcharge for each hour during the off-peak period in which there has been 

an upward failure.  The EDAM RSE Off-Peak Upward Failure Insufficiency Surcharge will 

be calculated as the product of (a) EDAM RSE Hourly Upward Deficiency Quantity; (b) 

the load-weighted average of the LMP of the LAP within that Balancing Authority Area 

and (c) the EDAM RSE Failure Multiplier. 

33.11.2.1.3 EDAM RSE Downward Failure Insufficiency Surcharge  

If a Balancing Authority Area in the EDAM Area fails to satisfy all of the downward 

components of the EDAM RSE during any hour, as set forth in Section 33.31.1.3, then 

the applicable Scheduling Coordinator for the Balancing Authority Area may be allocated 

the EDAM RSE Downward Failure Insufficiency Surcharge for each hour in which there 

has been a downward failure.  The EDAM RSE Downward Insufficiency Charge will be 

calculated as the product of (a) the EDAM RSE Hourly Downward RSE Deficiency 

Quantity and (b) the Marginal Energy Cost of that Balancing Authority Area.  If the EDAM 

RSE Hourly Downward Deficiency Quantity is greater than ten (10) MW, then the 

Balancing Authority Area will be assessed the EDAM RSE Downward Failure 

Insufficiency Surcharge for each hour in which there has been a downward failure.   If the 

EDAM RSE Hourly Downward Deficiency Quantity is less than or equal to ten (10) MW, 

then there will be no EDAM RSE Downward Failure Insufficiency Surcharge during the 



applicable hour given the de minimis nature of the failure.     

33.11.2.2 EDAM RSE Surcharge Distribution  

The CAISO will sum all EDAM RSE surcharge-related revenue on an hourly basis and distribute 

as follows: 

33.11.2.2.1 EDAM RSE On-Peak Upward Failure Insufficiency Revenue 

Distribution  

On an hourly basis, the CAISO will sum the EDAM RSE On-Peak Upward Failure 

Insufficiency Surcharge revenue owed by Balancing Authority Areas with tier 2 or tier 3 

upward failures of the EDAM RSE during the on-peak hours and distribute that revenue, 

pro rata, to the applicable Scheduling Coordinator for the Balancing Authority Areas in 

the EDAM Area that satisfied all upward components of the EDAM RSE in all of the 

sixteen on-peak hours of that Trading Day.  If no Balancing Authority Area in the EDAM 

Area satisfied all of the upward components of the EDAM RSE in all of the sixteen on-

peak hours of that Trading Day, then the CAISO will distribute the revenue collected on 

an hour-by-hour basis, pro rata, to the applicable Scheduling Coordinator for the 

Balancing Authority Areas that satisfied all of the upward components of the EDAM RSE 

in that on-peak hour.  In both cases, the pro-rata distribution will be determined based on 

a Balancing Authority Area’s total net EDAM Transfers in the export direction as the 

numerator and the total sum of the net EDAM Transfers in the export direction of 

Balancing Authority Areas that satisfied all of the upward components of the EDAM RSE 

upward tests as the denominator.  If no Balancing Authority Area in the EDAM Area 

satisfied all of the upward components of the EDAM RSE in any single on-peak hour, 

then the CAISO will not collect the EDAM RSE On-Peak Upward Failure Insufficiency 

Surcharge revenue from the applicable Scheduling Coordinator for the Balancing 

Authority Area in the EDAM Area for that single on-peak hour.   

33.11.2.2.2 EDAM RSE Off-Peak Upward Failure Insufficiency Revenue 

Distribution  

On an hourly basis, the CAISO will sum the EDAM RSE Off-Peak Upward Failure 



Surcharge revenue owed by of the Balancing Authority Areas with tier 2 and tier 3 

upward failures of the EDAM RSE during the off-peak hours and distribute that revenue 

to the applicable Scheduling Coordinator for the Balancing Authority Areas in the EDAM 

Area that satisfied all of the upward components of the EDAM RSE in all of the off-peak 

hours of that Trading Day.  If no Balancing Authority Area in the EDAM Area satisfied all 

of the upward components of the EDAM RSE in all of the off-peak hours of that Trading 

Day, then the CAISO will distribute the revenue collected on an hour-by-hour basis, pro 

rata, to the applicable Scheduling Coordinator for the Balancing Authority Areas satisfied 

all of the upward components of the EDAM RSE in that off-peak hour.  In both cases, the 

pro rata distribution will be determined based on a Balancing Authority Area’s total net 

EDAM Transfers in the export direction as the numerator and the total net EDAM 

Transfers in the export direction of all Balancing Authority Areas that satisfied all of the 

upward components of the EDAM RSE as the denominator.  If no Balancing Authority 

Area in the EDAM Area has satisfied all of the upward components of the EDAM RSE in 

any single off-peak hour, then the CAISO will not collect the EDAM RSE Off-Peak 

Upward Failure Insufficiency Surcharge from the applicable Scheduling Coordinator for 

the Balancing Authority Area in the EDAM Area for that single off-peak hour.   

33.11.2.2.3 EDAM RSE Downward Failure Insufficiency Revenue Distribution  

On an hourly basis, the CAISO will sum the EDAM RSE Downward Failure Insufficiency 

revenue owed by Balancing Authority Areas in the EDAM Area that fail to satisfy all of the 

downward components of the EDAM RSE and distribute that revenue, pro rata, to the 

applicable Scheduling Coordinator for the Balancing Authority Areas in the EDAM Area 

that satisfied all downward components of the EDAM RSE for that Trading Day.  If no 

Balancing Authority Area in the EDAM Area satisfied all of the downward components of 

the EDAM RSE over the twenty-four hour period of the Trading Day, then the CAISO will 

distribute the revenue collected on an hour-by-hour basis, pro rata, to the applicable 

Scheduling Coordinator for the Balancing Authority Areas that satisfied all of the 

downward components of the EDAM RSE in any single hour.  In both cases, the pro rata 



distribution will be determined based on the Balancing Authority Area total net EDAM 

Transfers in the import direction as the numerator and the total sum of the net EDAM 

Transfers in the import direction of Balancing Authority Areas that satisfied all of the 

downward components of the EDAM RSE downward tests as the denominator.  If no 

Balancing Authority Area in the EDAM Area satisfied all of the downward components of 

the EDAM RSE in any single hour, then the CAISO will not collect the EDAM RSE 

Downward Failure Insufficiency Surcharge from the applicable Scheduling Coordinator 

for the Balancing Authority Area in the EDAM Area for that single hour.    

33.11.2.3 EDAM RSE Surcharge Allocation  

Revenue and costs arising from the EDAM RSE failure surcharge(s) distributed in accordance 

with Section 33.11.2.2 will be allocated to the CAISO Balancing Authority Area for sub-allocation 

in accordance with the CAISO Tariff and, for all other Balancing Authorities in the EDAM Area, to 

the applicable Scheduling Coordinator for any further sub-allocation in accordance with the 

requirements of the applicable tariffs and business practices of the entities within that EDAM 

Entity Balancing Authority Area. 

33.11.3 Day-Ahead Market Settlement 

The CAISO settles Day-Ahead Schedules and RUC Schedules issued to EDAM Market 

Participants as specified in this Section 33.11.3. 

33.11.3.1 Settling Day-Ahead Schedules for Energy 

The CAISO settles Day-Ahead Schedules for Energy issued to EDAM Market Participants as 

specified in Section 11.2.1.1 for Supply and as specified in Section 11.2.1.2 for Demand.  The 

CAISO settles Energy Exports at an EDAM External Intertie as specified in Section 11.2.1.4.   

The CAISO settles EDAM Transfers of Energy by assessing both the importing and exporting 

Balancing Authority Areas.  In the case of EDAM Entities, the CAISO assesses the Scheduling 

Coordinator representing the importing Balancing Authority Area a settlement equal to the 

product of the quantity of the import and the LMP at the relevant Scheduling Point pricing location 

and assesses the Scheduling Coordinator representing the exporting Balancing Authority Area a 

settlement equal to the product of the quantity of the export and the LMP at the relevant 



Scheduling Point pricing location.  If the CAISO is one of the importing or exporting Balancing 

Authority Areas, then the CAISO allocates the product of the export or import, as appropriate, and 

the LMP at the relevant Scheduling Point pricing location to CAISO Scheduling Coordinators as 

specified in Section 11 for allocating EDAM Transfers of Energy.  

33.11.3.2 Settling Imbalance Reserves 

The CAISO settles Imbalance Reserves Awards issued to EDAM Resources as specified in 

Sections 11.2.1.1.2, 11.2.1.8, and 11.25.2.1.1 as though the EDAM Resource were a 

Participating Generator.  

The CAISO allocates the costs of procuring Imbalance Reserves in the EDAM as specified in 

Section 11.2.1.9 individually for each EDAM Entity with the exception that any reference to the 

CAISO Balancing Authority Area is a reference to the Balancing Authority Area of the relevant 

EDAM Entity.   

In allocating the costs of Imbalance Reserves, the CAISO assesses both the importing and 

exporting Balancing Authority Areas for EDAM Transfers of Imbalance Reserves.  In the case of 

EDAM Entities, the CAISO assesses the Scheduling Coordinator representing the importing 

Balancing Authority Area a settlement equal to the product of the quantity of the import and the 

Locational IRU Price or Locational IRD Price, as applicable, at the relevant Scheduling Point 

pricing location.  In the case of EDAM Entities, the CAISO assesses the Scheduling Coordinator 

representing the exporting Balancing Authority Area a settlement equal to the product of the 

quantity of the export and the Locational IRU Price or Locational IRD Price, as applicable, at the 

relevant Scheduling Point pricing location.  If the CAISO is one of the importing or exporting 

Balancing Authority Areas, then the CAISO allocates the product of the export or import, as 

appropriate, and the Locational IRU Price or Locational IRD Price, as applicable, at the relevant 

Scheduling Point pricing location to CAISO Scheduling Coordinators as specified in Section 11 

for allocating EDAM Transfers of Imbalance Reserves. 

33.11.3.3 Settling Reliability Capacity 

The CAISO settles RUC Awards issued to EDAM Resources as specified in Section 11.2.2 as 

though the EDAM Resource were a Participating Generator or other seller of Energy or Ancillary 



Services. 

The CAISO allocates the costs of procuring Reliability Capacity in the EDAM as specified in 

Section 11.8.6.5.3.3 individually for each EDAM Entity with the exception that any reference to 

the CAISO Balancing Authority Area is a reference to the Balancing Authority Area of the relevant 

EDAM Entity.  In allocating the costs of Reliability Capacity, the CAISO assesses both the 

importing and exporting Balancing Authority Areas for EDAM Transfers of Reliability Capacity.  

The CAISO assesses the importing Balancing Authority Area a charge equal to the product of the 

quantity of the import and the RUC Price for RCU or RUC Price for RCD, as applicable, at the 

relevant Scheduling Point pricing location.  The CAISO assesses the exporting Balancing 

Authority Area a credit equal to the product of the quantity of the export and the RUC Price for 

RCU or RUC Price for RCD, as applicable, at the relevant Scheduling Point pricing location.  If 

the CAISO is one of the importing or exporting Balancing Authority Areas, then the CAISO 

allocates the product of the export or import, as appropriate, and the RUC Price for RCU or RUC 

Price for RCD, as applicable, at the relevant Scheduling Point pricing location to CAISO 

Scheduling Coordinators as specified in Section 11 for allocating EDAM Transfers of Reliability 

Capacity. 

33.11.3.4 Settling Ancillary Services  

The EDAM does not procure Ancillary Services for EDAM Entity Balancing Authority Areas and 

the CAISO therefore does not settle charges or payments for Ancillary Services for the EDAM 

Entities in the Extended Day-Ahead Market.  Ancillary Services provided by an EDAM Entity 

cannot be used to offset Ancillary Services obligations of a Scheduling Coordinator representing 

an entity with Ancillary Services obligations in the CAISO Balancing Authority Area. 

33.11.3.5 IFM Bid Cost Recovery  

EDAM Resources may receive Bid Cost Recovery for the IFM in accordance with Section 11.8.  

The CAISO allocates the IFM Bid Cost Uplift to Balancing Authority Areas in the EDAM Area, with 

the following rules in addition to any provisions in Section 11.8. 

For a Balancing Authority Area with net Energy export transfer, the CAISO transfers a portion of 

the Balancing Authority Area’s IFM Bid Cost Uplift amount to Balancing Authority Areas receiving 



net Energy import transfers.  For purposes of the foregoing, a Balancing Authority Area has net 

import transfers if the sum of the Balancing Authority Area’s net Energy transfer and its net 

Imbalance Reserve transfer is in the import direction.  If such sum is in the export direction, the 

Balancing Authority Area is deemed to have a net Energy export transfer. 

The Balancing Authority Area IFM Bid Cost Uplift transfer adjustment amount will equal the 

product of the Balancing Authority Area hourly IFM Bid Cost Uplift amount and the ratio of the 

Balancing Authority Area’s Day-Ahead net Energy export transfers and net Imbalance Reserve 

Up export transfers divided by Balancing Authority Area’s Day-Ahead Schedules, Day-Ahead net 

Energy export transfers, net Imbalance Reserve Up export transfers and virtual demand, if 

applicable.  The CAISO allocates the IFM Balancing Authority Area IFM Bid Cost Uplift transfer 

adjustment amount to Balancing Authority Areas with net transfers in the import direction.  For 

each EDAM Entity Balancing Authority Area, the CAISO allocates the adjusted Balancing 

Authority Area IFM BCR amounts to the EDAM Entity for allocation under the applicable tariff 

and, for the CAISO Balancing Authority Area, pursuant to Section 11.8.6. 

33.11.3.6 RUC Bid Cost Recovery  

EDAM Resources may receive Bid Cost Recovery for RUC in accordance with Sections 11.8.3.   

For each Trading Hour, the CAISO calculates the RUC Bid Cost Uplift for each EDAM Entity and 

the CAISO Balancing Authority Area.  The CAISO allocates the RUC Bid Cost Uplift to each 

EDAM Entity Balancing Authority Area according the methodology specified in Section 11.8.6.5 

with the following adjustments.  

For a Balancing Authority Area with net Reliability Capacity export transfer, the CAISO transfers a 

portion of the Balancing Authority Area’s RUC Bid Cost Uplift amount to Balancing Authority 

Areas receiving net Reliability Capacity transfers.  For purposes of the foregoing, a Balancing 

Authority Area receives net Reliability Capacity transfers if the sum of the Balancing Authority 

Area’s net Reliability Capacity transfers is in the import direction.  If such sum is in the export 

direction, the Balancing Authority Area is deemed to have a net Reliability Capacity export 

transfer. 

The Balancing Authority Area RUC Bid Cost Uplift transfer adjustment amount will equal the 



product of the Balancing Authority Area hourly RUC Bid Cost Uplift amount and the ratio of the 

Balancing Authority Area’s net Reliability Capacity export transfers divided by Balancing Authority 

Area’s Reliability Capacity Schedules.  The CAISO allocates the IFM Balancing Authority Area 

IFM Bid Cost Uplift transfer adjustment amount to Balancing Authority Areas with net transfers in 

the import direction.  For each EDAM Entity Balancing Authority Area, the CAISO allocates the 

adjusted Balancing Authority Area IFM BCR amounts to the EDAM Entity for allocation under its 

tariff and, for the CAISO Balancing Authority Area, pursuant to Section 11.8.6. 

33.11.3.7 Greenhouse Gas in the IFM 

Resources that receive a Day-Ahead attribution to serve Demand in a GHG Regulation Area will 

receive a GHG payment.  The GHG payment is the product of the IFM obligation to serve 

Demand in a specific GHG Regulation Area and the IFM Marginal GHG Cost for that respective 

GHG Regulation Area.  For a resource within a GHG Regulation Area that does not receive an 

attribution to served Demand in another GHG Regulation Area, the cost of GHG compliance is 

embedded in the resource’s LMP. 

33.11.3.8 EDAM Legacy Contracts, EDAM Ownership Rights, and Day-Ahead 

Schedules  

Scheduling Coordinators who Self-Schedule Energy in the IFM using their qualified and 

registered EDAM Transmission Service Provider rights will settle at the LMP in a manner similar 

to all other Day-Ahead awards.  Scheduling Coordinators who Self-Schedule Energy in the IFM 

using their qualified and registered EDAM Legacy Contract Rights or EDAM Transmission 

Ownership Rights will settle at the LMP in a manner similar to all other Day-Ahead awards, 

except the balanced portion of a Schedule associated with an EDAM Legacy Contract or an 

EDAM Transmission Ownership Right will be eligible for mitigation against Congestion costs in 

accordance with Section 33.16 and Section 33.17, and be settled as described in this Section 

33.11.3.8.  The CAISO will facilitate this mitigation by reversing the Marginal Cost of Congestion 

component of the LMP difference between the balanced source Day-Ahead Schedule and sink 

Day-Ahead Schedule.  The CAISO will include these Congestion costs in the calculation of Day-

Ahead Congestion revenue.  In addition, long-term contracts with special marginal losses 



provisions will have a similar Settlement mechanism apply to the Marginal Cost of Losses 

component of the LMP. 

33.11.3.9 Neutrality  

The CAISO will consider each component of the LMP to ensure neutrality within a Balancing 

Authority Area in the EDAM Area and across GHG Regulation Areas: Marginal Energy Cost, 

Marginal Cost of Congestion, Marginal Cost of Losses, and the applicable Marginal GHG Cost.   

33.11.3.9.1 Marginal Loss Offset 

The CAISO will calculate an hourly Day-Ahead marginal loss offset amount for each 

Balancing Authority Area.  The hourly Day-Ahead marginal loss offset amount will equal 

the sum of the product of Day-Ahead Energy Schedules, including Schedules for Virtual 

Awards and transfer Energy schedules, and the Marginal Cost of Losses at their relevant 

pricing location.  The CAISO will allocate the hourly Day-Ahead marginal loss offset 

amount to the EDAM Entity and, for the CAISO Balancing Authority Area, to Measured 

Demand.  The hourly Day-Ahead marginal losses offset amount will also include any 

marginal losses reversal from balanced Schedule portions of EDAM Legacy Contracts, 

EDAM Transmission Ownership Rights, and Self-Schedules submitted in accordance 

with Section 33.18.2.2.1. 

33.11.3.9.2 Marginal Greenhouse Gas Cost Offset 

The CAISO will calculate an hourly Day-Ahead Marginal GHG Cost Offset amount in 

relation to each GHG Regulation Area.  The hourly Day-Ahead Marginal GHG Cost 

Offset amount will equal the product of Day-Ahead Energy Schedules within the GHG 

Regulation Area, including Schedules for Virtual Awards; GHG attributions associated 

with the GHG Regulation Area and the applicable Marginal GHG Cost.  The CAISO will 

allocate the Day-Ahead Marginal GHG Cost Offset amount to a GHG Regulation Area’s 

metered Demand.     

33.11.3.9.3 Marginal Congestion Offset 

The CAISO will calculate an hourly Day-Ahead marginal Congestion offset revenue for 



each EDAM Entity Balancing Authority Area.  The hourly Day-Ahead marginal 

Congestion offset revenue will equal the sum of the product of Day-Ahead Energy 

Schedules, including Schedules for Virtual Awards and Energy transfer Schedules, and 

the Marginal Cost of Congestion contribution for each EDAM Entity Balancing Authority 

Area at its relevant pricing location and considering relevant intertie Transmission 

Constraints.  The hourly Day-Ahead Congestion revenue amount will also account for 

any EDAM Legacy Contracts and EDAM Transmission Ownership Rights marginal 

Congestion adjustment amounts.  The CAISO will allocate the hourly Day-Ahead 

marginal Congestion revenue amount to each EDAM Entity and the hourly Day-Ahead 

marginal Congestion revenue amount allocated to the CAISO Balancing Authority Area 

will be distributed first to CRRs and then to any surplus allocated to Measured Demand 

per the CAISO Tariff.  

33.11.3.9.4 Marginal Energy Offset 

The CAISO will calculate an hourly Day-Ahead marginal Energy offset amount for each 

EDAM Entity Balancing Authority Area.  The Balancing Authority Area hourly Day-Ahead 

marginal Energy offset amount will equal the remainder of the hourly Day-Ahead Energy 

Settlement less the offset amounts attributed to the Balancing Authority Area Day-Ahead 

Marginal Cost of Losses, Balancing Authority Area Day-Ahead Marginal GHG Cost, and 

Balancing Authority Area Day-Ahead Marginal Cost of Congestion.  The CAISO will 

allocate the hourly Day-Ahead marginal Energy offset amount to the EDAM Entity and for 

the CAISO Balancing Authority Area to metered Demand. 

33.11.4 Real-Time Market Settlement 

The CAISO settles EIM Market Participants in the RTM as specified in Sections 11.5, 11.8, 11.10, 

11.25, 11.29, and all other aspects of Section 11 that pertain to the RTM and apply to EIM Market 

Participants.  The CAISO settles EDAM Market Participants as EIM Market Participants assuming 

references to an EIM Base Schedule is a reference to a Day-Ahead Schedule with the following 

modifications.  

33.11.4.1 Balancing Test Under-scheduling and Over-scheduling Charge 



EDAM Entities are not subject to the balancing test in Section 29.34(k) and will not be eligible for 

revenue apportionment and allocation pursuant to Section 29.11(d)(3).   

33.11.4.2 Fifteen-Minute Market (FMM) Imbalance Energy Settlement 

Intertie Schedules awarded an Energy Schedule in the Day-Ahead Market that subsequently 

have an incremental/decremental FMM Schedule change in the RTM, and did not submit an E-

Tag prior to the HASP, will be subject to the HASP reversal rule applied through Settlement 

according to Section 11.32.    

33.11.4.3 Ancillary Services in the RTM 

EDAM Entity Balancing Authority Areas will provide the RTM with total Ancillary Service self-

provision.  This RTM self-provision should equal the Day-Ahead self-provision or Day-Ahead self-

provision plus any incremental Real-Time self-provision if Ancillary Service requirements increase 

in the RTM.   

33.11.4.4 Intertie Deviations 

The CAISO does not assess Under/Over Delivery Charges pursuant to Section 11.31 for intertie 

transactions at EDAM Internal Interties between EDAM Entities. 

33.11.5 Implementation Fee 

The CAISO will recover an implementation fee through the EDAM Entity Implementation 

Agreement to recover its costs incurred to onboard each EIM Entity into the Extended Day-Ahead 

Market based on the CAISO’s cost of service.  The CAISO will determine hourly rates for 

onboarding activity on an annual basis based on current aggregated and burdened labor rates.  

The majority of the onboarding costs will be labor costs; however, it is reasonable to assume 

some onboarding-specific non-labor costs.  The CAISO will recover the cost to implement each 

EDAM Entity, which may vary depending on the size and complexity of the project.  A $300,000 

deposit will be collected from prospective EDAM Entities to cover the actual start-up costs 

incurred.  If the deposit exceeds the actual cost incurred to provide onboarding services, the 

CAISO will refund the excess amount, including any Interest accrued on the remaining deposit.  If 

the actual implementation costs exceed the deposit, additional deposits in $300,000 increments 

will be required, which the EDAM Entity must pay within thirty (30) days of receiving the invoice.  



Any invoice payment past due will accrue interest, per annum, calculated in accordance with 5 

C.F.R. § 1315.10.  If the EDAM Entity fails to timely pay any undisputed costs, the CAISO will not 

be obligated to continue performing onboarding activities unless and until the EDAM Entity has 

paid all undisputed amounts.  If an EDAM Entity terminates an implementation agreement after 

the prospective EDAM entity’s onboarding has begun, the CAISO will make every attempt to halt 

work and stop incurring costs on implementation as soon as practical.  Any implementation-

related costs the CAISO incurs will be drawn against the deposit provided.  The CAISO will 

invoice the prospective EDAM entity for any amounts over the onboarding deposit; invoices will 

be due no later than thirty (30) days after the date of receipt.  The CAISO will provide a report that 

details deposit(s) received, actual costs incurred, and applicable interest earnings (on deposit 

balance) for each onboarding project and return any unused deposit remaining after onboarding, 

plus interest on the remaining deposit (based on the average interest rate earned), to the EDAM 

Entity within ninety (90) days after onboarding is completed and acknowledged by both the 

CAISO and EDAM Entity. 

33.11.6 Administrative Charge 

The CAISO will charge each EDAM Market Participant an EDAM Administrative Charge, which 

consists of the EDAM System Operations Charge and the Day-Ahead and Real-Time portions of 

the Market Services Charge, both volumetric charges.  The CAISO will no longer collect the EIM 

Administrative Charge from an EDAM Market Participant.  The Market Services Charge is 

described in Appendix F, Schedule 1, Part A.  The EDAM System Operations Charge will be the 

product of the Systems Operations Charge, as calculated according to the formula in Appendix F, 

Schedule 1, Part A, real-time market percentage, as calculated in the cost of service study 

conducted according to Appendix F, Schedule 1, Part A, applied to metered values in MWh of 

Supply and Demand represented by the Scheduling Coordinator for the EDAM Market 

Participant.  

33.11.7  Transmission Revenue Recovery.   

The CAISO will allocate to each EDAM Entity and EDAM Load Serving Entity an EDAM Access 

Charge for recovery of EDAM recoverable revenue according to Section 33.26.  The CAISO will 



charge Market Participants for transmission service on the CAISO Controlled Grid according to 

Section 26. 

33.11.8  Flexible Ramping Product.   

The CAISO will allocate and settle payments and charges for the Flexible Ramping Product 

according to Section 11.25. 

33.11.9  Settlement 

With regard to the CAISO’s assessment and payment of charges to, and collection of charges 

from, EDAM Market Participants pursuant to Sections 11 and 33.11, the CAISO will assess, pay, 

and collect such charges, address disputed invoices, assess, pay and collect Settlement-related 

fees and charges, including those under Sections 11.21, 11.28, and 11.29, and make any 

financial adjustments in accordance with the terms and schedule set forth in Section 11.   

33.12 Creditworthiness 

EDAM Entity Scheduling Coordinators, EDAM Load Serving Entity Scheduling Coordinators, and EDAM 

Resource Scheduling Coordinators must comply with the creditworthiness requirements of the CAISO 

Tariff.  In the event EDAM Entity Scheduling Coordinators, EDAM Load Serving Entity Scheduling 

Coordinators, or EDAM Resource Scheduling Coordinators fail to satisfy the credit or other requirements 

in Section 12, the consequences specified in Section 12 will apply. 

33.13 Dispute Resolution 

Confirmation and validation of any dispute associated with the participation of EDAM Market Participants 

in the Day-Ahead Market is subject to Section 11.29.8 and will be managed through the CAISO’s 

customer inquiry, dispute, and information system and as provided in the Business Practice Manual for 

the Extended Day-Ahead Market.  EDAM Market Participants will be subject to dispute resolution 

pursuant to Section 13.  

33.14 Force Majeure, Indemnity, Liabilities, and Penalties 

The provisions of Section 14 regarding Uncontrollable Force, indemnity, liability, and penalties will apply 

to the participation of EDAM Market Participants in the Day-Ahead Market.  

33.15 Regulatory Filings 

The regulatory filings provisions of Section 15 will apply to the Extended Day Ahead Market.  



33.16 EDAM Legacy Contracts 

33.16.1 Administration.  

Section 16 will apply to EDAM Market Participants as referenced in this Section 33.16.  The 

CAISO will accommodate EDAM Legacy Contracts in accordance with Section 16 as required to 

implement this Section 33.16.  With respect to applicable provisions of Section 16:  

(a) references to Existing Contracts will be read as references to EDAM Legacy 

Contracts;  

(b) references to a Participating TO will be read as references to an EDAM Entity;  

(c) any applicable EDAM Transmission Service Providers in an EDAM Entity Balancing 

Authority Area must satisfy the requirements of Section 16 and this Section 33.16;  

(d) references to the CAISO Controlled Grid will be read as references to EDAM 

Transmission Service Provider facilities; and  

(e) references to the CAISO Balancing Authority or CAISO Balancing Authority Area will 

be read as references to an EDAM Entity Balancing Authority or EDAM Entity Balancing 

Authority Area, respectively.   

33.16.2 Registration 

The EDAM Entity for the Balancing Authority Area associated with a potential EDAM Legacy 

Contract will determine if the contract qualifies as an EDAM Legacy Contract and coordinate with 

the EDAM Legacy Contract rights holder and any applicable EDAM Transmission Service 

Providers to provide the CAISO with information and instructions as required by Section 16.4 and 

the procedures and timelines in the Business Practice Manual for the Extended Day-Ahead 

Market.    

33.16.3  Availability 

An EDAM Legacy Contract rights holder, in coordination with the applicable EDAM Entity, may 

Self-Schedule all the capacity available under the terms of the contract, in which case none of the 

capacity will be available for EDAM Transfers.  Alternatively, an EDAM Legacy Contract rights 

holder may Self-Schedule a portion of the capacity or none at all, in which case the unreserved 

capacity will be made available only for EDAM Transfers in accordance with Section 33.18.2.2.2 



and the terms of the EDAM Legacy Contract.  An EDAM Legacy Contract rights holder must be 

represented by a Scheduling Coordinator, which may be the EDAM Entity Scheduling 

Coordinator.  The EDAM Legacy Contract rights holder must coordinate use of its rights with the 

EDAM Entity associated with the EDAM Legacy Contract, and communicate the transmission 

capacity available for EDAM Transfers to the CAISO in accordance with the procedures and 

timelines in the Business Practice Manual for the Extended Day-Ahead Market. 

33.16.4 Scheduling 

A Scheduling Coordinator for an EDAM Legacy Contract rights holder must submit Self-

Schedules consistent with the requirements of Section 16.6 and not Economic Bids associated 

with its Contract Reference Number.  Validation of Self-Schedules associated with a Contract 

Reference Number will follow the procedures in Section 16.6.2, and such Self-Schedules will 

receive the priority established in Section 16.5 and the settlement treatment established in 

Section 16.6.3 according to the results of the validation rules and the registered characteristics of 

the rights. 

33.16.5  Settlement 

EDAM Transfer revenue will be settled with the Scheduling Coordinator for an EDAM Legacy 

Contract rights holder under Section 33.11.1.  Congestion revenue associated with an EDAM 

Legacy Contract will be settled with the Scheduling Coordinator for an EDAM Legacy Contract 

rights holder under Section 33.11.3.8.    

33.17 EDAM Transmission Ownership Rights 

33.17.1 Administration  

Section 17 will apply to EDAM Market Participants as referenced in this Section 33.17.  The 

CAISO will administer EDAM Transmission Ownership Rights in accordance with Section 17 as 

required to implement this Section 33.17.  With respect to applicable provisions of Section 17:  

(a) references to Transmission Ownership Rights will be read as references to EDAM 

Transmission Ownership Rights;  

(b) references to a Participating TO will be read as references to an EDAM Entity;  

(c) any applicable EDAM Transmission Service Providers in an EDAM Entity Balancing 



Authority Area must satisfy the requirements of Section 17 and this Section 33.17; 

(d) references to the CAISO Controlled Grid will be read as references to EDAM 

Transmission Service Provider facilities; and  

(e) references to the CAISO Balancing Authority or CAISO Balancing Authority Area will 

be read as references to an EDAM Entity Balancing Authority or EDAM Entity Balancing 

Authority Area, respectively.   

33.17.2 Registration 

The EDAM Entity for the Balancing Authority Area associated with the EDAM Transmission 

Ownership Rights will coordinate with the EDAM Transmission Ownership Rights holder to 

provide information and instructions as required by Section 17.1 and the procedures and 

timelines in the Business Practice Manual for the Extended Day-Ahead Market.   

33.17.3 Availability 

An EDAM Transmission Ownership Rights holder may Self-Schedule all the capacity associated 

with its ownership interest and elect not to make any such capacity available for EDAM Transfers 

or other use by the market.  Alternatively, an EDAM Transmission Ownership Rights holder may 

release a portion of the capacity for EDAM Transfers in accordance with Section 33.18.2.2.2 and, 

if the EDAM Transmission Ownership Rights holder is also a transmission service provider, the 

CAISO will afford its transmission customers similar treatment.  An EDAM Transmission 

Ownership Rights holder or customer must be represented by a Scheduling Coordinator, which 

may be the EDAM Entity Scheduling Coordinator.  The EDAM Transmission Ownership Rights 

holder must coordinate release of its rights with the EDAM Entity associated with the EDAM 

Transmission Ownership Rights, and communicate the available transmission capacity to the 

CAISO in accordance with the procedures and timelines in the Business Practice Manual for the 

Extended Day-Ahead Market.  Alternatively, an EDAM Transmission Ownership Rights holder 

may coordinate with the EDAM Entity to include all of its transmission ownership rights in the 

associated EDAM Transmission Service Information, in which case the transmission ownership 

rights would be made available pursuant to Section 33.18. 

33.17.4 Scheduling 



A Scheduling Coordinator for an EDAM Transmission Ownership Rights holder must submit Self-

Schedules consistent with the requirements of Section 17.3 and not Economic Bids associated 

with EDAM Transmission Ownership Rights.  Validation of Self-Schedules associated with EDAM 

Transmission Ownership Rights will follow the procedures in Section 17.3, and such Self-

Schedules will receive the priority established in Section 17.2 and the settlement treatment 

established in Section 17.3.3 according to the results of the validation rules and the registered 

characteristics of the rights. 

33.17.5  Settlement 

EDAM Transfer revenue will be settled with the Scheduling Coordinator for the EDAM 

Transmission Ownership Rights under Section 33.11.1.  Congestion revenue associated with an 

EDAM Transmission Ownership Right will be settled with the Scheduling Coordinator for the 

EDAM Transmission Ownership Rights under Section 33.11.3.8.  

33.18 Tariff Transmission Service by EDAM Transmission Service Providers  

An EDAM Entity must provide the CAISO with EDAM Transmission Service Information for the 

transmission system within its Balancing Authority Area and an EDAM Transmission Service Provider 

must make available for use in the Day-Ahead Market the transmission capacity supporting the network 

model data included in the CAISO’s Full Network Model for the EDAM Entity Balancing Authority Area, as 

provided in this Section 33.  The EDAM Transmission Service Provider must amend its tariff to the extent 

the EDAM Entity deems necessary to account for the transmission capacity it will make available in the 

Day-Ahead Market, provided such amendments are consistent with this Section 33.   

33.18.1  Transmission at EDAM External Interties 

An EDAM Transmission Service Provider with a transmission system located within an EDAM 

Entity Balancing Authority Area must coordinate with the EDAM Entity so that the transmission 

system is available to the Day-Ahead Market and the EDAM Entity has all necessary information 

to register the transmission service customers’ transmission service rights within the EDAM Entity 

Balancing Authority Area and at EDAM External Interties with the CAISO and other EDAM 

Entities as provided under the EDAM Transmission Service Provider tariff.  The EDAM Entity 

must also ensure association of an EIM Mirror System Resource in accordance with Section 



33.30.9 if an EDAM External Intertie is with an EIM Entity Balancing Authority Area.  

33.18.1.1  Qualification  

Transmission service that qualifies for registration includes network integration 

transmission service or firm and conditional firm point-to-point transmission service from:  

(a) a source in an EDAM Entity Balancing Authority Area to an EDAM External Intertie 

location, (b) an EDAM External Intertie location to a sink within the EDAM Entity 

Balancing Authority Area,  (c) a wheel through an EDAM Entity Balancing Authority Area 

from an EDAM External Intertie location to another EDAM External Intertie location, or (d) 

a source to a sink within an EDAM Entity Balancing Authority Area.   

33.18.1.2  Registration  

Qualified transmission services must be registered with the CAISO by the EDAM Entity in 

accordance with the procedures and timelines in the Business Practice Manual for the 

Extended Day-Ahead Market, which may differ depending upon the duration of the 

transmission rights, e.g., yearly, monthly, weekly or of a shorter duration.  Network 

integration transmission service customers will follow the EDAM Transmission Service 

Provider tariff for designation and un-designation of network resources.  

33.18.1.3  Scheduling  

The Scheduling Coordinator for a transmission customer of an EDAM Transmission 

Service Provider must use its firm or conditional firm point-to-point transmission service 

rights or associated secondary network service, and network integration transmission 

service rights, to/from an EDAM External Intertie by submitting a Self-Schedule 

export/import transaction to/from an EDAM External Intertie, a Self-Schedule wheeling 

through transaction between two EDAM External Interties, or an internal source and sink 

in accordance with Section 33.18.2.2.1.    

33.18.1.4  Permissible Intra-Day Transmission Schedule Changes 

When a schedule associated with registered transmission service rights is submitted in 

accordance with the EDAM Transmission Service Provider tariff after the start of the Day-

Ahead Market, it will be accommodated in the Real-Time Market.  The EDAM Entity 



Scheduling Coordinator for the EDAM Transmission Service Provider will ensure that the 

CAISO is notified of all such schedules submitted after the start of the Day-Ahead Market 

through submission of a Self-Schedule to the CAISO in accordance with Section 

33.18.2.2.3.   

33.18.1.5  Settlement 

A Self-Schedule associated with registered firm or conditional firm point-to-point 

transmission service rights or network integration transmission service at EDAM External 

Interties or within an EDAM Entity Balancing Authority Area will be settled by the CAISO 

with the Scheduling Coordinator that submitted the Self-Schedule.   

33.18.1.6 Resource Registration and Tagging 

The EDAM Entity will be responsible for registration of System Resources associated 

with imports into its Balancing Authority Area at an EDAM External Intertie, and will 

provide the CAISO with a pre-market and after-the-fact E-Tag for transmission schedules 

associated with an import, export or wheel through its Balancing Authority Area at EDAM 

External Interties, unless a System Resource associated with an import is unknown and 

the import supports delivery of firm Energy in accordance with Section 33.30.8.2. 

33.18.2  Transmission at EDAM Internal Interties  

An EDAM Transmission Service Provider with a transmission system located within an EDAM 

Entity Balancing Authority Area must coordinate with the EDAM Entity and the EDAM 

Transmission Service Provider tariff so that the EDAM Entity will have all necessary information 

to register transmission service customers’ transmission service at EDAM Internal Interties with 

the CAISO and other EDAM Entities in accordance with the procedures and timelines in the 

Business Practice Manual for the Extended Day-Ahead Market, which processes may differ 

depending upon the duration of the transmission rights, e.g., yearly, monthly, weekly or of a 

shorter duration.  EDAM Transfers must be supported by firm or conditional firm point-to-point 

transmission service rights across an EDAM Internal Intertie, network integration transmission 

service associated with an import of a designated network resource across an EDAM Internal 

Intertie, or available transfer capability across an EDAM Internal Intertie.  EDAM Legacy 



Contracts may support EDAM Transfers only if registered under Section 33.16.2.  EDAM 

Transmission Ownership Rights may support EDAM Transfers only if registered under Section 

33.17.2.  EDAM Transmission Service Provider rights may support EDAM Transfers as registered 

under this Section 33.18.2.  An EDAM Entity Scheduling Coordinator must identify the 

transmission limits associated with the firm and conditional firm point-to-point transmission 

service capacity and network integration transmission service capacity that will be available to the 

Day-Ahead Market at EDAM Internal Interties to support EDAM Transfers and register those 

rights with the CAISO.  The EDAM Entity Scheduling Coordinator responsible for submitting the 

E-Tag must communicate to the CAISO the transmission limits associated with the transmission 

service available under Section 33.18.2.1, Section 33.18.2.2 broken down into individual 

components for Section 33.18.2.2.1 through Section 33.18.2.2.3, and Section 33.18.2.3, in 

accordance with the procedures and timelines in the Business Practice Manual for the Extended 

Day-Ahead Market.   

33.18.2.1 Transmission to Support Resource Sufficiency Provided by the 

EDAM Entity  

An EDAM Transfer from the source Balancing Authority Area to the sink Balancing 

Authority Area to support the EDAM Resource Sufficiency Evaluation for the sink 

Balancing Authority Area must be supported by firm or conditional firm point-to-point 

transmission service or network integration transmission service across an EDAM 

Internal Intertie.  An EDAM Entity may also account for delivery of Supply external to its 

Balancing Authority Area in the EDAM Resource Sufficiency Evaluation under Section 

33.30.8; however, the transmission that may ultimately support delivery of the Supply is 

not known before the Day-Ahead Market and will not be available to support EDAM 

Transfers. 

33.18.2.2 Transmission Provided by Transmission Customers 

The Scheduling Coordinator must take one of three pathways described in Section 

33.18.2.2 prior to Market Close of the Day-Ahead Market to schedule its firm and 

conditional firm point-to-point transmission service rights, or network integration 



transmission service rights, at an EDAM Internal Intertie to support an EDAM Transfer 

which may or may not be required for the EDAM Resource Sufficiency Evaluation under 

Section 33.18.2.1.   

   33.18.2.2.1 Self-Schedule Associated with Registered Transmission 

The Scheduling Coordinator for a transmission customer of an EDAM 

Transmission Service Provider may submit a Self-Schedule for Energy 

associated with its registered firm or conditional firm point-to-point transmission 

service rights or network integration transmission service rights prior to Market 

Close of the Day-Ahead Market.  The Energy associated with the Self-Schedule 

will be settled by the CAISO with the Scheduling Coordinator for the registered 

transmission rights.   

   33.18.2.2.2 Release of the Transmission 

The Scheduling Coordinator for a transmission customer of an EDAM 

Transmission Service Provider, EDAM Legacy Contract or EDAM Transmission 

Ownership Right must notify the CAISO and the EDAM Transmission Service 

Provider prior to 9:00 a.m. the morning of the Day-Ahead Market if it intends to 

release its long-term and monthly firm and conditional firm point-to-point 

registered transmission service rights across an EDAM Internal Intertie.  The 

Scheduling Coordinator representing the transmission rights may determine, on a 

daily basis, whether to make the full amount or only a portion of its registered 

transmission service rights available for EDAM Transfers for that day only or a 

longer timeframe, provided such release is consistent with the registered 

transmission rights and the EDAM Transmission Service Provider tariff.  

Released transmission service rights cannot be reclaimed or scheduled for the 

duration of the trade date for which they have been released. The EDAM Entity 

Scheduling Coordinator associated with the EDAM Transmission Service 

Provider will ensure that information on such released transmission service rights 

is communicated to the CAISO for association with an EDAM Transfer System 



Resource in accordance with the timelines and procedures in the Business 

Practice Manual for the Extended Day-Ahead Market.  The released transmission 

capacity utilized by the Day-Ahead Market will be settled by the CAISO with the 

Scheduling Coordinator for the transmission rights. 

33.18.2.2.3 Permissible Intra-Day Transmission Schedule Changes  

If the Scheduling Coordinator for a transmission customer of an EDAM 

Transmission Service Provider does not release the transmission service rights 

or schedule its registered firm or conditional firm point-to-point transmission 

service rights under Section 33.18.2.2.1 or Section 33.18.2.2.2 prior to the Day-

Ahead Market, the capacity will be made available for EDAM Transfers in the 

Day-Ahead Market, and the transmission customer may nonetheless later 

exercise its rights under the EDAM Transmission Service Provider tariff.  If the 

transmission customer later submits a schedule associated with its registered 

transmission service rights in accordance with the EDAM Transmission Service 

Provider tariff, the EDAM Entity Scheduling Coordinator associated with the 

EDAM Transmission Service Provider will ensure that the CAISO is notified of all 

such transmission schedules through submission of a Self-Schedule to the 

CAISO by the EDAM Entity Scheduling Coordinator, which the CAISO will 

accommodate in the Real-Time Market.  The Real-Time Market may re-dispatch 

if necessary to accommodate the late Self-Schedule of the associated 

transmission service rights and will afford the Self-Schedule submitted by the 

EDAM Entity Scheduling Coordinator equal priority to cleared Day-Ahead 

Schedules unless the CAISO receives instructions that the EDAM Transmission 

Service Provider that it has assigned the Self-Schedule associated with firm  

OATT rights, whether point to point, network integration transmission service, or 

conditional firm, a scheduling priority higher than cleared Day-Ahead Schedules 

in accordance with the EDAM Transmission Service Provider tariff.  Self-

Schedules submitted after the Day-Ahead Market will be settled with the EDAM 



Entity Scheduling Coordinator. 

33.18.2.3 Unsold Available Transfer Capability   

The EDAM Entity Scheduling Coordinator will determine the amount of unsold firm 

available transfer capability at an EDAM Internal Intertie under the EDAM Transmission 

Service Provider tariff prior to 10:00 a.m. on the morning of the Day-Ahead Market, 

accounting for reserve sharing group obligations or other unique circumstances and 

arrangements as provided in the EDAM Transmission Service Provider tariff.  The unsold 

transmission capability as communicated by the EDAM Entity Scheduling Coordinator will 

be available for EDAM Transfers.  A single EDAM Entity Scheduling Coordinator, as 

agreed upon by the respective EDAM Transmission Service Providers at each EDAM 

Internal Intertie between Balancing Authority Areas in the EDAM Area will provide the 

CAISO with the available transfer capability associated with the EDAM Internal Interties 

for which it is responsible. 

33.18.2.4 EDAM Transfer Limits Used for the Day-Ahead Market   

The CAISO will communicate the quantity of transmission that the Day-Ahead Market 

utilized for EDAM Transfers to the EDAM Entity Scheduling Coordinator after Market 

Close of the Day-Ahead Market, which the EDAM Entity associated with the EDAM 

Transmission Service Provider will ensure the EDAM Transmission Service Provider will 

thereafter use to determine any remaining transmission to make available in accordance 

with its tariff and Section 29.  A single EDAM Entity Scheduling Coordinator, as agreed 

upon by the respective EDAM Transmission Service Providers at each EDAM Internal 

Intertie between Balancing Authority Areas in the EDAM Area, will provide the CAISO 

with an after-the-fact E-Tag for transmission schedules associated with the EDAM 

Internal Interties for which it is responsible. 

33.18.3 Contract Reference Number (CRN) 

The CAISO will recognize EDAM Transmission Service Provider customer transmission rights as 

provided under the EDAM Transmission Service Provider tariff subject to the provisions of 

Section 33.18.1 and Section 33.18.2.  The CAISO will assign a CRN for firm point-to-point or 



network transmission rights with a duration of a month or longer and registered (a) at EDAM 

Internal Interties, which will be associated with an EDAM Transfer System Resource, (b) at 

EDAM External Interties, which will be associated with a System Resource or according to 

Section 33.30.8.2, or (c) within an EDAM Entity Balancing Authority Area, which will be 

associated with an internal source and specific internal sink.   

33.18.3.1 Self-Schedules Associated with a CRN 

A Scheduling Coordinator that submits a balanced Self-Schedule less than or equal to 

the capacity associated with the CRN in accordance with Section 33.18.2.2.1 will be 

assigned a scheduling priority in the Day-Ahead Market above a Self-Schedule not 

associated with a CRN in the Day-Ahead Market in accordance with Section 27.4.3.4, 

which will be afforded a scheduling priority equal to cleared Day-Ahead Self-Schedules in 

the Real-Time Market.  Otherwise, the Self-Schedule will be assigned the same priority 

as a Self-Schedule in the Day-Ahead Market not associated with a CRN, and will be 

afforded a scheduling priority equal to cleared Day-Ahead Self-Schedules in the Real-

Time Market.  The CAISO will notify the Scheduling Coordinator if a Self-Schedule 

associated with a CRN is not balanced prior to the Market Close of the Day-Ahead 

Market, which the Scheduling Coordinator may update prior to the Market Close of the 

Day-Ahead Market.  A Scheduling Coordinator that submits a balanced Self-Schedule 

less than or equal to the capacity associated with the CRN in accordance with Section 

33.18.2.2.3 will be assigned a scheduling priority equal to cleared Day-Ahead Self-

Schedules in the Real-Time Market unless the CAISO receives instructions from the 

EDAM Transmission Service Provider that it has assigned the balanced Self-Schedule 

associated with firm OATT rights a scheduling priority higher than cleared Day-Ahead 

Self-Schedules in accordance with the EDAM Transmission Service Provider tariff.  All 

other Self-Schedules will be assigned the same priority as a Self-Schedule in the Real-

Time Market not associated with a CRN.    

(a) An EDAM Transfer System Resource registered to an EDAM Entity will 

account for capacity available to support EDAM Transfers and will not be 



assigned a CRN, which may support a capacity release for optimization and the 

EDAM Resource Sufficiency Evaluation, as applicable. 

(b) An EDAM Transfer System Resource registered to an EDAM 

Transmission Service Provider customer will support a Self-Schedule or capacity 

release and will be assigned a CRN.  

(c) An internal source and sink registered to an EDAM Transmission Service 

Provider customer will support a Self-Schedule and will be assigned a CRN. 

(d) Any portion of a CRN that is Self-Scheduled in the Day-Ahead Market 

will be available for the EDAM Resource Sufficiency Evaluation. 

(e) Any portion of a CRN released in accordance with Section 33.18.2.2 may 

not be Self-Scheduled in the Day-Ahead Market and may not be Self-Scheduled 

by the EDAM Entity after the Market Close of the Day-Ahead Market under 

Section 33.18.1.4 or Section 33.18.2.2.3. 

(f) Any portion of a CRN that is neither released in accordance with Section 

33.18.2.2 nor Self-Scheduled in the Day-Ahead Market will be available in the 

Day-Ahead Market and may be Self-Scheduled by the EDAM Entity Scheduling 

Coordinator after the Market Close of the Day-Ahead Market under Section 

33.18.1.4 or Section 33.18.2.2.3. 

(g) Self-Schedules not associated with a CRN will be afforded the same 

priority as any other Self-Schedule in the Day-Ahead Market that does not have a 

CRN. 

(h) The CAISO will not adjust a Self-Schedule in the Day-Ahead Market 

associated with a CRN under this Section 33.18.3 to accommodate a Self-

Schedule in the Day-Ahead Market that is not associated with a CRN. 

(i) Each EDAM Entity will be responsible for managing Transmission 

Constraints after the Day-Ahead Market according to Section 29, Section 33.7.5, 

and the EDAM Transmission Service Provider tariff.   

33.18.3.2 Self-Schedules Associated with Short-Term Transmission Rights 



The CAISO will also assign a CRN for firm transmission rights with a duration of less than 

a month pursuant to the registration process provided in the Business Practice Manual 

for the Extended Day-Ahead Market.  Self-Schedules associated with a CRN 

representing shorter-duration transmission rights will be afforded the same physical and 

financial treatment as a CRN associated with a longer-duration transmission right under 

this Section 33.18.3. 

33.18.3.3 Transmission Not Available in the Day-Ahead Market  

If the CAISO is informed through the prospective EDAM Entity implementation process or 

by the EDAM Entity Scheduling Coordinator for the EDAM Transmission Service Provider 

that accommodation of incremental intra-day schedules in the Real-Time Market should 

be unavailable in the Day-Ahead Market according to the EDAM Transmission Service 

Provider tariff, the CAISO will accept a notification from the EDAM Entity Scheduling 

Coordinator associated with the EDAM Transmission Service Provider and will adjust 

Day-Ahead Market availability of the impacted transmission elements and the associated 

transmission service rights. 

33.18.4  CAISO Transmission at EDAM Interties  

The CAISO will provide transmission service on the CAISO Controlled Grid and at EDAM Interties 

in accordance with the CAISO Tariff to support the EDAM Resource Sufficiency Evaluation for the 

CAISO Balancing Authority Area and to support the EDAM Resource Sufficiency Evaluation for 

an EDAM Entity Balancing Authority Area.  The CAISO will make Available Transfer Capability at 

EDAM Internal Interties on the CAISO Controlled Grid available as determined in accordance with 

Section 23 and Appendix L at the start of the Day-Ahead Market to support EDAM Transfers, 

including the assessment of any applicable charges.  The CAISO will facilitate the availability of 

transmission capacity associated with Existing Contracts and Transmission Ownership Rights for 

EDAM Transfers if the rights holder makes the capacity available to the CAISO consistent with 

Section 33.16.2 or Section 33.17.2, as applicable, which will then be eligible to receive EDAM 

Transfer revenue and Congestion revenue settlement with the Scheduling Coordinator for the 

Existing Contracts and Transmission Ownership Rights under Section 33.11.1 and Section 



33.11.2. 

33.18.4.1  Wheels Through 

The Scheduling Coordinator of Supply wheeled through the CAISO Balancing Authority 

Area and accounted for in the EDAM Resource Sufficiency Evaluation must demonstrate 

establishment of a Wheeling Through transaction across the CAISO Controlled Grid and 

have designated transmission service under Section 33.18.2.1 into an EDAM Entity 

Balancing Authority Area and on the CAISO Controlled Grid Section in accordance with 

Section 23 and Appendix L.  An EDAM Entity may similarly account for delivery of Supply 

wheeled through the CAISO Balancing Authority Area for its EDAM Resource Sufficiency 

Evaluation to be delivered under Section 33.30.8; however, the transmission that may 

ultimately support delivery of the Supply will not be available to support EDAM Transfers 

because it is not known before the Market Close of the Day Ahead Market.  

33.18.4.2  Exports From  

The Scheduling Coordinator of Supply from a CAISO Participating Resource accounted 

for in the EDAM Resource Sufficiency Evaluation of an EDAM Entity Balancing Authority 

Area must demonstrate it has a contract with a resource that has non-Resource 

Adequacy available capacity from the CAISO Balancing Authority Area and has 

designated transmission service under Section 33.18.2.1 into an EDAM Entity Balancing 

Authority Area and on the CAISO Controlled Grid Section in accordance with Section 23 

and Appendix L.  An EDAM Entity may similarly account for delivery of Supply exported 

from the CAISO Balancing Authority Area in the EDAM Resource Sufficiency Evaluation 

to be delivered under Section 33.30.8; however, the transmission that may ultimately 

support delivery of the Supply will not be available to support EDAM Transfers because it 

is not known before the Market Close of the Day Ahead Market. 

33.18.5 EDAM Transfer Priority  

EDAM Transfers will have a priority equal to Demand in the EDAM Area and may be curtailed 

only as provided in Section 33.7.5.  The Day-Ahead Market will include a constraint as provided 

in Section 33.27.3 to ensure each Balancing Authority in the EDAM Area meets its Balancing 



Authority Area requirements before supporting EDAM Transfers.   

33.19 Reliability Coordination 

Reliability Coordination does not apply to the Extended Day-Ahead Market, although EDAM Market 

Participants may separately receive Reliability Coordination services according to Section 19. 

33.20 Confidentiality 

The confidentiality provisions in Section 20 will apply to participation of EDAM Market Participants in the 

Day-Ahead Market. 

33.21 [Not Used] 

33.22 Miscellaneous 

Section 22 and the additional miscellaneous provisions of this Section 33.22 will apply to the EDAM.  

To the extent that the CAISO would incur any tax liability as a result of the participation of EDAM Market 

Participants in the Day-Ahead Market, for example as market operator or as central counterparty to 

EDAM transactions, the CAISO will pass those taxes on to the EDAM Entity Scheduling Coordinator for 

the EDAM Entity Balancing Authority Area where the transactions triggered the tax liability.   

Neither the CAISO nor the EDAM Entity is a “Purchasing Selling Entity” for purposes of E-Tags or EDAM 

Transfers, nor will either be listed as a “Purchasing Selling Entity” for purposes of E-Tags or EDAM 

Transfers.  

Title to Energy in the Day-Ahead Market passes directly from the entity that holds title when the Energy 

enters the CAISO Controlled Grid or the transmission system of an EDAM Transmission Service Provider, 

whichever is first following Dispatch, to the entity that removes the Energy from the CAISO Controlled 

Grid or the transmission system of a EDAM Transmission Service Provider, whichever last precedes 

delivery to Load.  

33.23 Transmission Service Requirements for EDAM Resources 

This Section 33.23 applies only to EDAM Market Participants.  Transmission service requirements on the 

CAISO Controlled Grid will continue in accordance with Section 23 and other provisions of the CAISO 

Tariff applicable to transmission service on the CAISO Controlled Grid. 

An EDAM Resource Scheduling Coordinator must obtain transmission service from an EDAM 

Transmission Service Provider, which may be satisfied through the following options: 



(a) The EDAM Resource is a designated network resource under the terms of an EDAM 

Transmission Service Provider tariff;  

(b) The EDAM Resource reserves firm point-to-point transmission service of any duration 

under the terms of an EDAM Transmission Service Provider tariff, or  

(c) The EDAM Resource is associated with an EDAM Legacy Contract or an EDAM 

Transmission Ownership Right. 

If options (a), (b), or (c) above are not satisfied, the CAISO will notify the EDAM Entity associated with the 

EDAM Transmission Service Provider so that the EDAM Transmission Service Provider assesses a 

transmission charge based on the transmission rate for the lowest duration of firm transmission service 

offered under its tariff, which may be a daily firm or hourly firm transmission service.  If the EDAM 

Transmission Service Provider offers daily firm point-to-point transmission service as the lowest 

granularity of firm transmission service, the transmission service charge would be evaluated based on the 

single highest-hour Real-Time Dispatch of the resource across the day for the amount in excess of 

reserved transmission service.  If the EDAM Transmission Service Provider offers hourly firm point-to-

point transmission service as the lowest granularity of firm transmission service, the transmission service 

charge would be evaluated based on each individual hourly Real-Time Dispatch of the resource for the 

day.  If the Real-Time Dispatch for any hour across the day is above the transmission reservation, the 

CAISO will notify the EDAM Entity associated with the EDAM Transmission Service Provider and the 

EDAM Transmission Service Provider will assess the hourly transmission charge as described above.  

This Section 33.23 establishes a common methodology for a Scheduling Coordinator to secure 

transmission service from an EDAM Transmission Service Provider.  The specific transmission service 

requirements and any associated transmission service charges or penalties will be determined in 

accordance with the EDAM Transmission Service Provider tariff.   

33.24 Transmission Planning  

The Extended Day-Ahead Market does not include transmission planning related functions or services 

and Section 24 does not apply to EDAM Market Participants.   

33.25 Generator Interconnection 

The Extended Day-Ahead Market does not include generator interconnection related functions or services 



and Section 25 does not apply to EDAM Market Participants. 

33.26 Transmission Revenue Recovery And Charges 

Access Charges for Day-Ahead Market transactions serving Load within the CAISO Balancing Authority 

Area that use the CAISO Controlled Grid are governed by Section 26.  Transmission service charges for 

Day-Ahead Market transactions serving Load within an EDAM Entity Balancing Authority Area are 

governed by the applicable EDAM Transmission Service Provider tariff.  Transmission service charges for 

Day-Ahead Market transactions supported by EDAM Transfers are addressed in this Section 33.26.  

Transmission service charges for Real-Time Market transactions are governed by Section 11, Section 26, 

or Section 29.26, as applicable.   

33.26.1 EDAM Access Charges 

The EDAM Transmission Service Provider will forecast its EDAM projected recoverable revenue 

shortfall on an annual basis.  The CAISO will determine an EDAM Access Charge for each 

Balancing Authority Area in the EDAM Area based on the aggregate inputs of each EDAM 

Transmission Service Provider in that Balancing Authority Area.  The CAISO will assess the 

EDAM Access Charges, allocate revenues collected, and true-up actual revenue recovery 

through an EDAM Balancing Account.   

33.26.1.1 Revenue Shortfall Allocated to Gross Load  

To allocate an EDAM recoverable revenue shortfall, the CAISO will derive an annual rate 

specific to each EDAM Entity Balancing Authority Area: 

(1) allocating each EDAM Transmission Service Provider revenue shortfall to the 

EDAM Balancing Authority Areas associated with the other EDAM Transmission 

Service Providers, on behalf of such other EDAM Transmission Service 

Providers, in proportion to 

(a) the EDAM Transmission Service Provider’s Gross Load divided by  

(b) the total EDAM Area Gross Load minus Gross Load of the EDAM 

Transmission Service Provider;  

(2) calculating the total revenue shortfall allocation; and  

(3) dividing the total revenue shortfall by the EDAM Transmission Service 



Provider’s Gross Load. 

33.26.1.2 Truing Up the Forecasted Revenue Shortfall  

EDAM Entities associated with EDAM Transmission Service Providers and the CAISO 

will recover, on behalf of each such EDAM Transmission Service Provider, any delta, 

positive or negative, between the actual revenue shortfall and the amount of revenue it 

collected toward its EDAM recoverable revenue and include the delta in the following 

year’s forecasted recoverable revenue. 

33.26.2 Recoverable Revenue Shortfalls 

Projected EDAM recoverable revenue shortfalls will consist of the sum of the following three 

components. 

33.26.2.1 Component 1: Short-Term Firm and Non-Firm Point-to-Point 
Transmission and Wheeling Access Charge Revenues 

 
The first EDAM revenue shortfall component is projected revenue shortfalls associated 

with the costs of historical transmission sales to third parties, excluding costs related to 

sales to the EDAM Entity marketing function associated with EDAM Transmission 

Service Providers.  The following transmission products are eligible for historical revenue 

recovery: hourly non-firm point-to-point, daily non-firm point-to-point, weekly non-firm 

point-to-point, monthly non-firm point-to-point, hourly firm point-to-point, daily firm point-

to-point, weekly firm point-to-point, and monthly firm point-to-point transmission service. 

33.26.2.1.1 Calculating and Updating EDAM Recoverable Revenue  

EDAM Entities associated with EDAM Transmission Service Providers will 

calculate, on behalf of each such EDAM Transmission Service Provider the 

EDAM recoverable revenue based on the EDAM Transmission Service 

Provider’s average FERC-approved (or Local Regulatory Authority-approved) 

eligible transmission services for the preceding three years.   

The total costs recoverable through the EDAM consist of the difference between 

the EDAM recoverable revenue and actual transmission recovered revenue 

eligible for recovery pursuant to this Section 33.26. 

33.26.2.1.2 EDAM Recoverable Revenue Limits 



The EDAM recoverable revenue for each EDAM Entity will not exceed the 

product of (a) EDAM recoverable revenue and (b) the ratio of exports from the 

EDAM Entity to the EDAM Area and exports from the EDAM Entity to locations 

outside of the EDAM Area. 

33.26.2.2 Component 2: Percentage of New Transmission Revenue Requirement 

The second EDAM recoverable revenue component is new Network Upgrade costs 

approved by the Local Regulatory Authority or FERC, as applicable.  Eligible new costs 

include (a) costs resulting from reduced revenues from sales of non-firm and short-term 

firm transmission associated with the release of transmission capacity resulting from the 

expiration of EDAM Legacy Contracts, and (b) new Network Upgrades costs.  Eligible 

new Network Upgrade costs are (a) those that increase transfer capability between 

EDAM Entity Balancing Authority Areas or between the CAISO Balancing Authority Area 

and an EDAM Entity Balancing Authority Area (b) energized after the EDAM Entity begins 

participation in the Day-Ahead Market.  For each new Network Upgrade eligible for 

recovery, the EDAM Entity only may recover through the EDAM the percentage of its 

projected revenue equal to the EDAM Entity’s ratio of (a) the non-firm and short-term firm 

point-to-point historical EDAM recoverable transmission revenues in Component 1 to (b) 

the EDAM Entity’s total revenue requirement.   

The CAISO will include examples of Network Upgrades that increase transfer capability 

and examples that do not in the EDAM Business Practice Manual.  Network Upgrades 

increase transfer capability where they: 

(a) increase total transfer capability; 

(b) create a new interfaces; 

(c) increase the simultaneous import limits at existing interfaces; 

(d)  result from an Interregional Transmission Project to increase transfer capability; 

or 

(e)  were identified through the WECC path rating process as increasing total transfer 

capability or creating new transmission interfaces 



between EDAM Entity Balancing Authority Areas or between the CAISO Balancing 

Authority Area and an EDAM Entity Balancing Authority Area. 

33.26.2.3 Component 3: Recovery of Transmission Costs Associated With 

EDAM Wheeling Through Volumes Net of Imports/Exports 

The third EDAM recoverable component eligible for recovery is projected revenue 

shortfalls associated with wheeling through an EDAM Entity Balancing Authority Area or 

the CAISO Balancing Authority Area associated with an EDAM Transmission Service 

Provider in excess of the total net transfers of the EDAM Entity Balancing Authority Area.  

In periods where this excess occurs, the EDAM Entity, on behalf of the EDAM 

Transmission Service Provider, will be compensated for the transmission use supporting 

excess wheeling through the EDAM Transmission Service Provider or CAISO 

Participating TO at the EDAM Entity’s non-firm hourly point to point transmission rate.   

33.26.3 Assessing Access Charges and Allocating Revenues in the EDAM 

The CAISO will assess an EDAM Access Charge to recover the EDAM projected recoverable 

revenue shortfalls to Gross Load in each EDAM Balancing Authority Area.  Each EDAM Access 

Charge will recover the projected recoverable revenue shortfalls for the EDAM Balancing 

Authority Areas outside the Balancing Authority Area for that Access Charge, such that no EDAM 

Balancing Authority Area will be assessed its own projected recoverable revenue shortfalls.  The 

CAISO will assess EDAM Access Charges based on the EDAM Balancing Authority Areas’ Gross 

Loads.  The CAISO will allocate revenues collected from the EDAM Access Charges to EDAM 

Entities on behalf of each such EDAM Transmission Service Provider, in proportion to its share of 

EDAM projected recoverable revenue shortfalls.   

33.26.4  Documentation 

As specified in the EDAM Business Practice Manual, EDAM Entities, on behalf of their EDAM 

Transmission Service Providers, will provide the CAISO all supporting documentation necessary 

to determine the local EDAM Access Charges in each Balancing Authority Area.  At a minimum 

this documentation will include (a) the final order from FERC or the Local Regulatory Authority 

effecting their approved transmission rates; (b) the sums for each recoverable revenue 



component and true-up; and (c) an authorized affidavit from each EDAM Transmission Service 

Provider attesting to the accuracy of the data provided.  For each EDAM Transmission Service 

Provider, the CAISO will maintain on its website the current sum of each recoverable revenue 

component, the total true-up, and total eligible recovery.  The CAISO will maintain on its website 

each EDAM Access Charge, including the rate, the Gross Load, and the total eligible recovery in 

that Balancing Authority Area. 

33.27 CAISO Markets And Processes 

The provisions of Section 27 that apply to the Day-Ahead Market will apply to EDAM Market Participants, 

except as provided in or inconsistent with this Section 33.27 or other provisions of Section 33.  For 

purposes of applying this Section 33.27, the term CAISO Balancing Authority Area as used in Section 27 

means the Market Area unless the context requires otherwise.    

33.27.1  Transitional Process   

For a period of six months following the EDAM Entity Implementation Date of a new EDAM Entity, 

the provisions of Section 27.4.3.2 and the second sentence of Section 27.4.3.4 will not apply to 

constraints that are within the Balancing Authority Area of the new EDAM Entity or affect EDAM 

Transfers between the Balancing Authority Area of the new EDAM Entity.  For those intervals that 

experience infeasibilities described in those provisions, the CAISO will instead determine prices 

consistent with the provisions of Section 27, Section 31, and Appendix C, that would apply in the 

absence of Section 27.4.3.2 and the second sentence of Section 27.4.3.4 constraints.  

In addition, for a period of six months following the EDAM Entity Implementation Date of a new 

EDAM Entity, when the transmission and/or power balance constraints as specified in Section 

27.4.3.2 and the second sentence of Section 27.4.3.4 are relaxed, the CAISO will set the Flexible 

Ramping Product parameter for pricing purposes, for the new EDAM Entity Balancing Authority 

Area, at an amount between and including $0 and $0.01.  Sixty days prior to the expiration of the 

transition period, the CAISO will post on the CAISO Website an assessment of whether an 

extension of the transition period, for up to an additional six months, is needed for the applicable 

EDAM Entity.  The CAISO will post an update to such assessment prior to the expiration of the 

transition period should there be any changes to its posted conclusions.  Any extensions of the 



initial six-month transition period must be approved by FERC.   

33.27.2  Locational Marginal Price Formation 

The Locational Marginal Price for PNodes within each Balancing Authority Area in the EDAM 

Area will be determined in accordance with Appendix C. 

33.27.3  Default Generation Aggregation Points 

Each Balancing Authority Area in the EDAM Area will associate directly with PNodes of Balancing 

Authority Areas in WECC outside the EDAM Area through two non-overlapping default generation 

aggregations as described in Appendix C:  

(1) a North DGAP, which includes the WECC northwest Balancing Authority Areas; and 

(2) a South DGAP, which includes the WECC southwest Balancing Authority Areas’ 

PNodes, except Mexico. 

33.27.4  Power Balance Constraint Relaxation  

The Extended Day-Ahead Market will include a constraint to ensure each EDAM Entity meets its 

Balancing Authority Area requirements before supporting EDAM Transfers.  The constraint will 

not allow a simultaneous power balance constraint violation in the upward/downward direction 

with a net EDAM Transfer export/import beyond the net EDAM Transfer eligible for the EDAM 

RSE as established in Section 33.18.2.1. 

33.27.5  IBAA and EDAM Entity Balancing Authority Areas 

Section 27.5.3 will not apply to an EDAM Entity Balancing Authority Area.  

33.28 Inter-SC Trades 

EDAM Entity Scheduling Coordinators, EDAM Load Serving Entity Scheduling Coordinators, EDAM 

Resource Scheduling Coordinators and other Scheduling Coordinators in the Extended Day-Ahead 

Market may not submit Inter-SC Trades for transactions outside the CAISO Balancing Authority Area, and 

Section 28 will not apply to the Extended Day Ahead Market.  

33.29 EDAM Relationship to EIM 

EDAM Market Participants are also EIM Market Participants and the provisions in Section 29 apply in 

their capacity as EIM Market Participants.  Operation of the Day-Ahead Market within an EDAM Entity 

Balancing Authority Area produces outcomes that satisfy or modify certain requirements otherwise 



applicable to EIM Market Participants, including a Day-Ahead Schedule that will be referenced in the 

Real-Time Market instead of a submitted EIM Base Schedule and an initial EIM Base Load Schedule, 

pools of Balancing Authority Areas for purposes of the EIM Resource Sufficiency Evaluation, and capacity 

and Energy transfers between Balancing Authority Areas with equal priority to Demand. 

33.30 Bids And Self-Schedule Submission 

Scheduling Coordinators for EDAM Resources, EDAM Entities, Load Serving Entities, and other Day-

Ahead Market Participants in the EDAM Area must submit Bids, including Self-Schedules, pursuant to 

this Section 33.30 as supplemented by Section 30.   

33.30.1 Bids 

A Scheduling Coordinator may submit a Bid in the Day-Ahead Market for an EDAM Resource 

eligible to participate in the Day-Ahead Market according to the EDAM Transmission Service 

Provider tariff and Section 33, while Scheduling Coordinators for EDAM Resources self-providing 

Ancillary Services must provide a Submission to Self-Provide Ancillary Services.  Each EDAM 

Resource must comply with the general Bid rules in Section 30 as well as the specific Bid rules 

based on resource type, including without limitation owners or operators of Non-Generator 

Resources, Convergence Bidding Entities, Demand Response Providers, and Distributed Energy 

Resource Providers.  Consistent with Section 30 and Appendix A, references to Bids include Self-

Schedules, and references to Economic Bids exclude Self-Schedules.   

33.30.2 Demand Bids 

Only an EDAM Entity Scheduling Coordinator or an EDAM Load Serving Entity Scheduling 

Coordinator authorized by the EDAM Entity Scheduling Coordinator may submit a Demand Bid 

within the EDAM Entity’s Balancing Authority Area.  For EDAM Entities that have not yet enabled 

convergence bidding, the CAISO will limit Demand Bids in the Day-Ahead Market to the Energy 

Bids from EDAM Resources within the EDAM Entity’s Balancing Authority Area. 

33.30.3 Economic Bids at EDAM Interties 

Except for resource-specific resources with an obligation to serve Demand in the EDAM Area 

described in Section 33.30.8, a Scheduling Coordinator for a designated resource associated with 

network integration transmission service of an EDAM Transmission Service Provider, or a 



resource located outside of the EDAM Area at an EDAM External Intertie with the CAISO 

Balancing Authority Area, may not submit Economic Bids at EDAM External Interties or EDAM 

Internal Interties unless the submission of Economic Bids has been enabled in accordance with 

Section 29.34(i)(2).  Scheduling Coordinators may submit Self-Schedules at any EDAM Intertie.   

33.30.4 EDAM Entity Access to Bid Information 

For the CAISO to conduct the EDAM Resource Sufficiency Evaluation pursuant to Section 33.31, 

an EDAM Entity will necessarily have access to certain data related to Bids, without pricing 

information, associated with the EDAM Resources within the Balancing Authority Area it 

represents and at EDAM Interties with other Balancing Authority Areas.   

33.30.5 Start-Up and Minimum Load 

For the determination of Proxy Start-Up Costs and Proxy Minimum Load Costs, the CAISO will 

utilize the Market Services Charge and System Operations Charge reflected in the EDAM 

Administrative Charge. 

33.30.6 RUC Availability Bids for Variable Energy Resources 

An EDAM Resource Scheduling Coordinator for a Variable Energy Resource must submit RUC 

Availability Bids as specified in Section 31.5.1.2 as if the Variable Energy Resource were an 

Eligible Intermittent Resource.   

33.30.7 Convergence Bidding 

For all EDAM Entity Balancing Authority Areas with convergence bidding, Convergence Bidding 

Entities may submit Virtual Bids pursuant to Section 30.9.  The CAISO will settle Virtual Bids 

pursuant to Section 11.3. 

33.30.7.1 Optional Transition Period 

Each EDAM Entity may participate in the Day-Ahead Market without Virtual Bids in its Balancing 

Authority Area.  Alternatively, each EDAM Entity may elect to forego a transition period and 

commence Day-Ahead Market participation with Virtual Bids in its Balancing Authority Area. 

33.30.7.2 Bidding Rules 

During the period that an EDAM Entity has not enabled convergence bidding, Load Serving 

Entities within the EDAM Entity Balancing Authority Area may not Bid or Self-Schedule Demand 



above the amount of Supply within the EDAM Entity Balancing Authority Area.  The CAISO will 

enforce this Demand limitation based on the available Supply, accounting for the difference 

between Variable Energy Resource Bids and their forecasts.  Forecasts will account for each 

Variable Energy Resource’s deliverable Energy based on system conditions and input from the 

each EDAM Entity. 

33.30.7.3 Suspension or Limitation  

The CAISO has the authority to suspend or limit convergence bidding pursuant to Section 7.9.  

Each EDAM Entity may recommend that the CAISO suspend convergence bidding in its 

Balancing Authority Area, provided that the CAISO will make the ultimate determination as to 

such recommendation.  

33.30.8  Bids from External Resources 

Resources located outside of the EDAM Area may participate in the Day-Ahead Market subject to 

certain requirements that depend on whether (a) the resource submits a Bid at an EDAM External 

Intertie or an EDAM Internal Intertie, (b) the intertie is with the CAISO Balancing Authority Area or 

an EDAM Entity Balancing Authority Area, and (c) the resource’s location is specific or non-

specific.  The EDAM Entity Scheduling Coordinator responsible for the interchange associated 

with these transactions must identify the supporting resource in an E-Tag submitted in 

accordance with Section 29.4(c)(4). 

33.30.8.1 EDAM External Interties 

A Scheduling Coordinator for a resource located outside of the EDAM Area may submit a 

Bid at an EDAM External Intertie with an EDAM Entity if the resource is pseudo-tied into 

the EDAM Entity Balancing Authority Area, is dynamically scheduled into the EDAM 

Entity Balancing Authority Area, or submits a Self-Schedule into the EDAM Entity 

Balancing Authority Area.  An EDAM Entity will facilitate scheduling of export transactions 

from its Balancing Authority Area to EDAM External Interties pursuant to Section 33.18 

and the EDAM Transmission Service Provider tariff or, in the case of the CAISO 

Balancing Authority Area, this CAISO Tariff.  A Scheduling Coordinator for a resource 

located outside of the EDAM Area may submit a Bid at an EDAM External Intertie with 



the CAISO Balancing Authority Area in accordance with the CAISO Tariff.  Economic 

Bids at EDAM External Interties with the CAISO Balancing Authority Area must be 

capable of delivery under Section 33.30.8.2 to count towards the EDAM RSE.   

33.30.8.2 Delivered Firm Energy Contracts 

Bids from delivered firm Energy contracts may participate in the Day-Ahead Market.  

Such firm Energy contracts include but are not limited to arrangements pursuant to 

Service Schedule C of the Western Systems Power Pool Agreement, CAISO resource 

adequacy imports, and similar forward contracted Supply.  All source-specific forward 

contracted supply will, if possible, be modeled in the EDAM Area and, when the source 

cannot be identified, modeling assumptions will be made regarding the source based on 

the best information available.  Bids at an EDAM Intertie with the CAISO Balancing 

Authority Area will be submitted by the Scheduling Coordinator associated with a forward 

contract with a Load Serving Entity within the CAISO Balancing Authority Area. 

33.30.8.3 Non-Source Specific E-Tag Requirements.  

All Energy scheduled from non-resource-specific forward supply contracts under Section 

33.30.8.2 must have a submitted E-Tag within three hours following publication of the 

Day-Ahead Market results.  The CAISO will publish an EDAM Entity Balancing Authority 

Area’s quantity of import Supply that does not have a Day-Ahead E-Tag for situational 

awareness.  An EDAM Entity Scheduling Coordinator will have until 5 hours before the 

start of the Operating Hour to submit E-Tags and/or replace the capacity with other firm 

schedules or physical resources for schedules that lack a valid Day-Ahead E-Tag within 

the timeframe.  If the EDAM Entity Scheduling Coordinator does not E-Tag the 

outstanding import schedules, including import EDAM Transfers, and fails to resupply by 

submitting additional incremental Energy Bids from internal supply EDAM Resources 

above the resource’s Day-Ahead Schedule not encumbered by Day-Ahead capacity 

awards to cover the E-Tag insufficiency prior to the deadline, the CAISO will remove the 

EDAM Entity Balancing Authority Area from the group of Balancing Authority Areas that 

comprise the EDAM Upward Pool in accordance with Section 33.31.1.4.  



33.30.9  Base Schedules Replaced by Day-Ahead Schedules 

An EDAM Entity Scheduling Coordinator will not submit EIM Base Schedules and the CAISO will 

not provide an EIM Base Load Schedule for the EIM Entity Balancing Authority Area it represents 

in the Real-Time Market.  Instead, the Day-Ahead Schedules for the EDAM Entity Balancing 

Authority Area will be used for the EIM Entity Balancing Authority Area in the Real-Time Market 

rather than submitted EIM Base Schedules and an EIM Base Load Schedule provided by the 

CAISO.  EDAM Transfer schedules of Energy between Balancing Authority Areas in the EDAM 

Area will persist in the Real-Time Market with the corresponding Balancing Authority Areas in the 

EIM Area.  EDAM Transfers of Energy will not be optimized in the Real-Time Market, but they will 

have equal scheduling priority with Demand.  Day-Ahead import and export schedules at EDAM 

External Interties with Balancing Authority Areas in the EIM Area will also persist in the Real-Time 

Market and, if the import/export schedule is with another EIM Entity Balancing Authority Area, the 

Day-Ahead Schedule will be mirrored at the corresponding EIM Mirror System Resources for the 

Balancing Authority Areas in the Real-Time Market.  Day-Ahead import and export schedules at 

EDAM External Interties will also not be optimized in the Real-Time Market, but they will have 

equal scheduling priority with Demand. 

33.30.10  Information Available for Bidding by Gas-Fired Resources  

The CAISO will publish advisory Day-Ahead Market results two days prior to the Trading Day in 

accordance with Section 6.5.2.2.3 to help inform gas procurement decisions by EDAM Resource 

Scheduling Coordinators that submit Bids from gas-fired EDAM Resource Facilities.  An EDAM 

Resource Scheduling Coordinator must request this information before 05:00 a.m. of the Day-

Ahead Market. 

33.31 Extended Day-Ahead Market Requirements 

The EDAM operates within the EDAM Area in accordance with Section 31, as supplemented by 

provisions in this Section 33.31.  EDAM Market Participants must comply with Section 31 as applicable to 

their participation in the Day-Ahead Market. 

33.31.1 EDAM Resource Sufficiency Evaluation (EDAM RSE) 

Through the EDAM RSE, the CAISO will test each Balancing Authority Area in the EDAM Area, 



including the CAISO Balancing Authority Area, prior to the DAM and the results of the EDAM 

RSE serve as inputs into the DAM and EDAM with the CAISO completing the EDAM RSE before 

the IFM MPM.   

33.31.1.1 Timing of Advisory and Binding EDAM RSE Runs  

The CAISO produces advisory results for each Balancing Authority Area in the EDAM Area for 

the EDAM RSE at approximately 6:00 a.m. and 9:00 a.m. on the day the CAISO runs the Day-

Ahead Market for the next Trading Day; additional advisory results for the EDAM RSE will be 

provided to each Balancing Authority Area in the EDAM Area consistent with the process set forth 

in the Business Practice Manual for the Extended Day-Ahead Market.  The CAISO conducts the 

binding EDAM RSE after the Day-Ahead Market submission process closes at approximately 

10:00 a.m., after the CAISO has validated Bids pursuant to Section 33.30, and immediately prior 

to running the Day-Ahead Market.  Results of the advisory and binding EDAM RSE will be made 

available in accordance with the procedures set forth in the Business Practice Manual for the 

Extended Day-Ahead Market.   

33.31.1.2 Components of the EDAM RSE  

The EDAM RSE uses existing CAISO market models with the goal of minimizing total cost of 

meeting Demand and relaxing the Energy and Imbalance Reserve procurement constraints, if 

they cannot be satisfied, by utilizing all available Bids in the Day-Ahead Market that are eligible 

for participation under Section 33.31 and validated under Section 33.30, excluding Virtual Bids, 

non-Participating Load Bids, and intertie transactions by resources that are not registered.  The 

EDAM RSE will also utilize all Ancillary Service Bids, self-provision of ancillary service, and the 

forecasted output of Variable Energy Resources, together with any adjustments made pursuant to 

Section 33.31.4.1, in each Balancing Authority Area and for each hour of the Day-Ahead time 

horizon.  EDAM Resources and intertie resources qualified to register, and registered, with the 

CAISO are eligible for the EDAM RSE upon satisfaction of the requirements and process set forth 

in the Business Practice Manuals for the Extended Day-Ahead Market.  All internal resources in 

the CAISO Balancing Authority Area are eligible to be counted for purposes of the EDAM RSE 

without additional registration.  The EDAM RSE reflects resource constraints based on registered 



resource characteristics including, but not limited to, hydro resource and limited energy storage 

resource energy constraints, together with other available information as provided in the Business 

Practice Manuals, but does not enforce Transmission Constraints within each Balancing Authority 

Area.  The result of the EDAM RSE is the quantity of upward sufficiency or downward 

insufficiency for each hour in the Day-Ahead time horizon for each Balancing Authority Area in 

the EDAM Area.      

  33.31.1.2.1 Resource Sufficiency Requirements in the EDAM  

To perform the EDAM RSE, the CAISO will use the following inputs in performing the 

advisory runs and binding runs set forth in Section 31.3.1.6.1 as requirements for each 

Balancing Authority Area in the EDAM Area in accordance with the procedures set forth 

in the Business Practice Manuals, with the following requirements fixed at the time of the 

final binding EDAM RSE. 

33.31.1.2.1.1 Forecast Requirement 

The Demand Forecast and Variable Energy Resource forecast used in the 6:00 

a.m. and 9:00 a.m. advisory run by the CAISO will be determined in accordance 

with Section 33.31.4 and the Business Practice Manual for the Extended Day-

Ahead Market.  The Demand Forecast and Variable Energy Resource forecast 

used in the final binding EDAM RSE will be the same forecasts the CAISO used 

in the 9:00 am advisory run, unless the timelines in the Business Practice Manual 

for the Extended Day-Ahead Market otherwise allow for adjustment. 

33.31.1.2.1.2 Imbalance Reserves Requirement 

The Imbalance Reserve requirement used in the 6:00 a.m. and 9:00 a.m. 

advisory run by the CAISO will be calculated in accordance with Section 33.31.3.  

The Imbalance Reserve requirement used in the final binding EDAM RSE will be 

the same requirement the CAISO used in the 9:00 a.m. advisory run unless the 

timelines in the Business Practice Manual for the Extended Day-Ahead Market 

otherwise allow for adjustment. 



33.31.1.2.1.3 Ancillary Services Requirement 

Each EDAM Entity must determine the requirements for ancillary services within 

its Balancing Authority Area consistent with its Balancing Authority obligations.  

The EDAM Entity Scheduling Coordinator must communicate the ancillary 

services requirements to the CAISO for use in the advisory and binding runs in 

accordance with the timelines set forth in the Business Practice Manuals.  The 

ancillary services requirements used in the final binding EDAM RSE for each 

EDAM Entity will be the same requirement the CAISO used in the 9:00 a.m. 

advisory run unless the timelines in the Business Practice Manual for the 

Extended Day-Ahead Market otherwise allow for adjustment.  The Ancillary 

Services requirements for the CAISO Balancing Authority Area will be 

determined under Section 8 and used in the final binding EDAM RSE.   

33.31.1.2.2 Transfers Between Balancing Authority Areas in Support of EDAM 

RSE  

The CAISO will account for EDAM Transfers that will occur between two 

Balancing Authority Areas in the EDAM Area in support of the EDAM RSE 

pursuant to Section 33.18.2.1 by transferring the EDAM RSE requirements from 

the importing Balancing Authority Area to the exporting Balancing Authority Area 

prior to performing the advisory and binding runs of the RSE in accordance with 

the timelines set forth in the Business Practice Manual for the Extended Day-

Ahead Market.   

33.31.1.3 Performance of the EDAM Resource Sufficiency Evaluation  

The EDAM RSE will evaluate whether RSE-eligible supply is sufficient to meet each of 

the upward and downward components of the requirements established for the Balancing 

Authority Area, as provided in Section 33.31.1.2 in each hour of the Day-Ahead Market.   

33.31.1.3.1 Demand Evaluation 

Each Balancing Authority Area in the EDAM Area must meet its Demand 

Forecast and Variable Energy Resource forecast requirements as determined by 



Section 33.31.1.2.1.1. 

   33.31.1.3.2 Imbalance Reserves Evaluation  

Each Balancing Authority Area in the EDAM Area must meet its Imbalance 

Reserve Up and Imbalance Reserve Down requirements as determined by 

Section 33.31.1.2.1.2. 

   33.31.1.3.3 Ancillary Services Evaluation  

Each Balancing Authority Area in the EDAM Area must meet its ancillary service 

requirements as determined by Section 33.31.1.2.1.3.  The CAISO Balancing 

Authority Area must meet its Ancillary Service obligations as provided in Section 

8. 

33.31.1.4 Satisfaction of the EDAM RSE Requirements   

A Balancing Authority Area in the EDAM Area will pass the final binding EDAM RSE if it 

meets all of the requirements in Section 33.31.1.3 for each hour of the Day-Ahead 

Market.   

   33.31.1.4.1 Inclusion in the EDAM Upward Pool 

A Balancing Authority Area in the EDAM Area which passes the final binding 

EDAM RSE by satisfying the upward requirements of the demand evaluation 

described in Section 33.31.1.3.1, the Imbalance Reserve evaluation described in 

Section 33.31.1.3.2, and the ancillary services evaluation described in Section 

33.31.1.3.3 in each hour of the Day-Ahead Market, together with any Balancing 

Authority Area that cured its failure to pass the EDAM RSE in the upward 

direction through the IFM and incurred the applicable surcharge(s) set forth in 

Section 33.31.1.5, will be placed into the EDAM Upward Pool.  The Balancing 

Authority Areas in the EDAM Area placed in the EDAM Upward Pool will be 

collectively accounted for when performing the EIM Resource Sufficiency 

Evaluation, with the EDAM Upward Pool evaluated as a collective in accordance 

with Section 29.34(m) and not otherwise evaluated under Section 29.34(k)-(l).     



   33.31.1.4.2 Inclusion in the EDAM Downward Pool 

A Balancing Authority Area in the EDAM Area which passes the final binding 

EDAM RSE by satisfying the downward requirements of the demand evaluation 

described in Section 33.31.1.3.1, the Imbalance Reserve evaluation described in 

Section 33.31.1.3.2, and the ancillary services evaluation described in Section 

33.31.1.3.3 in each hour of the Day-Ahead Market, together with any Balancing 

Authority Area that has cured its failure to pass the EDAM RSE in the downward 

direction through the IFM and incurred the applicable surcharge set forth in 

Section 33.31.1.5 will be placed into the EDAM Downward Pool.  The Balancing 

Authority Areas in the EDAM Area placed in the EDAM Downward Pool will be 

collectively accounted for when performing the EIM Resource Sufficiency 

Evaluation, with the EDAM Downward Pool evaluated as a collective in 

accordance with Section 29.34(m) and not otherwise evaluated under Section 

29.34(k)-(l).     

33.31.1.4.3 Exclusion from the EDAM Upward and Downward Pools  

If a Balancing Authority Area in the EDAM Area is excluded from either the 

EDAM Upward Pool or EDAM Downward Pool then the Balancing Authority Area 

excluded from either the EDAM Upward Pool or the EDAM Downward Pool will 

be evaluated as an individual Balancing Authority Area for the EIM Resource 

Sufficiency Evaluation in accordance with Section 29.34(m) and not otherwise 

evaluated under Section 29.34(k)-(l).   

33.31.1.5 Surcharge Upon Failure of the EDAM RSE  

A Balancing Authority Area in the EDAM Area that fails the EDAM RSE in any hour of 

any day and in any direction is subject to the following surcharges, with any resulting 

surcharges distributed to the applicable Scheduling Coordinator as provided in Section 

33.11.2.2:      

   33.31.1.5.1 EDAM RSE On-Peak Upward Failure Insufficiency Surcharge 

A Balancing Authority Area in the EDAM Area that has failed to satisfy the 



upward components of the EDAM RSE during the on-peak period will be subject 

to a three-tiered penalty structure as follows:   

(i)  In a tier 1 failure, the Balancing Authority Area failure is de minimis defined as 

the higher of 10 MW or an amount that is less than or equal to one percent of the 

Balancing Authority Area’s upward Imbalance Reserve requirement for that hour, 

and the EDAM RSE On-Peak Upward Failure Insufficiency Surcharge will not be 

calculated.  

(ii) In a tier 2 failure, the Balancing Authority Area failure is above the de minimis 

failure amount and is less than or equal to fifty percent of the Balancing Authority 

Area’s upward Imbalance Reserve requirement and the EDAM RSE On-Peak 

Upward Failure Insufficiency Surcharge will be calculated as provided in Section 

33.11.2.1.1.   

(iii)  In a tier 3 failure, the Balancing Authority Area failure is greater than fifty 

percent of the Balancing Authority Area’s upward Imbalance Reserve 

requirement and the EDAM RSE On-Peak Upward Failure Insufficiency 

Surcharge will be calculated as provided in Section 33.11.2.1.1. 

   33.31.1.5.2  EDAM RSE Off-Peak Upward Failure Insufficiency Surcharge 

The EDAM RSE Off-Peak Upward Failure Insufficiency Surcharge will be 

calculated for each Balancing Authority Area that has failed the EDAM RSE 

during the off-peak period in the upward direction, as provided in Section 

33.11.2.1.2.  The EDAM RSE Off-Peak Upward Failure Insufficiency Surcharge 

will not be calculated for a de minimis failure, defined as the higher of 10 MW or 

an amount that is less than or equal to one percent of the Balancing Authority 

Area’s upward Imbalance Reserve requirement for that hour, as provided in 

Section 33.11.2.1.2. 

   33.31.1.5.3 EDAM RSE Downward Failure Insufficiency Surcharge  

The EDAM RSE Downward Failure Insufficiency Surcharge will be calculated for 

each Balancing Authority Area in the EDAM Area that has failed the EDAM RSE 



in the downward direction in any hour on any day, as provided in Section 

33.11.2.1.3.  The EDAM RSE Downward Failure Insufficiency Surcharge will not 

be calculated for a de minimis failure, defined as an amount that is greater than 

10 MW in the hour, as provided in Section 33.11.2.1.3.  

33.31.1.6 Timely Submission of Tags Necessary to Remain in EDAM Upward 

and Downward Pools  

A Balancing Authority Area in the EDAM Area must comply with the tagging protocols set 

forth in Section 33.30.8.3 and the Business Practice Manuals to ensure imports and 

exports are timely tagged.  A Balancing Authority Area in the EDAM Area that fails to 

timely E-tag imports or exports and does not otherwise re-supply from a firm schedule or 

physical source to cover for the untagged imports or exports for the operating hour 

following the process in the Business Practice Manual will be removed from the EDAM 

Upward Pool or the EDAM Downward Pool, respectively, for that Trading Hour.  A 

Balancing Authority Area in the EDAM Area that is removed from the EDAM Upward Pool 

or the EDAM Downward Pool in accordance with this Section 33.31.1.6 will be evaluated 

as an individual Balancing Authority Area and will be allowed to share in the Diversity 

Benefits of the pool that it would have otherwise been a part of and as provided in 

Section 33.31.1.4.3.   

33.31.2 Operation of the Day-Ahead Market in the EDAM Area 

33.31.2.1 IFM MPM in the EDAM Area 

The CAISO applies the IFM MPM specified in Section 31.2 to the EDAM Area. 

33.31.2.2 IFM in the EDAM Area 

The IFM procures Energy and Imbalance Reserves for EDAM Entity Balancing Authority Areas 

but does not procure Ancillary Services.  EDAM Entities must self-provide their full Ancillary 

Services requirements to the IFM and cannot submit Economic Bids for Ancillary Services to the 

IFM.  

The CAISO procures Energy across the EDAM Area as specified in Section 31.3.1.  The CAISO 

procures Imbalance Reserves across the EDAM Area as specified in Sections 31.3.1.5 and 



31.3.1.6.  An EDAM Resource must meet the requirements applicable to Participating Generators 

to be eligible for Imbalance Reserves Awards and must meet all of the RTM Bidding Obligations 

specified in Section 31.3.4.    

33.31.2.3 RUC MPM in the EDAM Area 

The CAISO applies the RUC MPM specified in Section 31.9 to the EDAM Area, except that a 

reference to the CAISO Forecast of BAA Demand for the CAISO refers to the total CAISO 

Forecast of BAA Demand for all Balancing Authority Areas across the EDAM Area. 

33.31.2.4 RUC in the EDAM Area 

The CAISO procures Reliability Capacity across the EDAM Area as specified in Sections 31.5 

and 31.9 with the following additional qualifications.  An EDAM Resource must meet the 

requirements applicable to Participating Generators to be eligible for RUC Awards and must meet 

all of the RTM Bidding Obligations specified in Section 31.5.8.  The CAISO procures Reliability 

Capacity across the EDAM Area as specified in Sections 31.5, except that a reference to the 

CAISO Forecast of BAA Demand for the CAISO refers to the total CAISO Forecast of BAA 

Demand for all Balancing Authority Areas across the EDAM Area.  The CAISO does not have 

authority under Section 31.5.3.1 to adjust the CAISO Forecast of BAA Demand for an EDAM 

Balancing Authority Area. 

33.31.3  Net Export EDAM Transfer Constraint  

The Extended Day-Ahead Market will include a configurable constraint to permit a Balancing 

Authority Area in the EDAM Area to enable an hourly limit on the amount of net EDAM Transfer 

exports, where the total net export EDAM Transfer constraint cannot be reduced below the higher 

of zero or the transmission service made available to support a net export in the EDAM RSE 

under Section 33.18.2.1.  The net export EDAM Transfer constraint limit is calculated as the 

available capacity of Supply Bids from resources eligible for the EDAM RSE, plus the available 

capacity of Supply Bids from resources not eligible for the EDAM RSE, multiplied by a 

configurable confidence factor, minus the EDAM RSE requirements as described in Section 

33.31.1, minus a configurable non-exportable capacity margin.  The CAISO or an EDAM Entity 

may elect to enable the net export EDAM Transfer constraint for its Balancing Authority Area prior 



to 9:00 a.m. on the day before the Trading Day in accordance with the timelines and procedures 

in the Business Practice Manual for the Extended Day-Ahead Market.  If an EDAM Entity or the 

CAISO elects to enable the constraint, then the CAISO applies the constraint across all IFM 

market processes, including deployment scenarios for IRU/IRD and the RUC.  Once elected, the 

EDAM Entity or the CAISO can choose which hours in which the constraint can be applied to the 

Operating Day for which the IFM is run. 

33.31.3.1 Confidence Factor 

If there is observed risk of non-performance or non-delivery by Supply overall or from intertie 

schedules, then a Balancing Authority Area in the EDAM Area may register a confidence factor of 

less than 100%.   

33.31.3.2 Reliability Margin 

Once the upper-bound limit of the net EDAM Transfer export constraint is derived, the CAISO or 

the EDAM Entity may further reduce this limit for its Balancing Authority Area by an additional 

reliability margin that reflects an amount of non-exportable capacity held back in anticipation of 

needing to respond to reliability conditions as may be permitted under the EDAM Transmission 

Service Provider tariff or the CAISO Tariff, as applicable, including associated business practices.  

An EDAM Entity or the CAISO may specify a reliability margin to be used in the net export EDAM 

Transfer constraint for its Balancing Authority Area prior to 9:00 a.m. on the day before the 

Trading Day for each hour of that Trading Day in accordance with the procedures in the Business 

Practice Manual for the Extended Day-Ahead Market. 

33.31.4 CAISO Forecast of BAA Demand and Variable Energy Resource Forecast for EDAM 

Entities   

In accordance with procedures set forth in the Business Practice Manual for the Extended Day-

Ahead Market, the CAISO develops a Demand Forecast and Variable Energy Resource forecast 

for each EDAM Entity.  This forecast constitutes the CAISO Forecast of BAA Demand and the 

Variable Energy Resource forecast for that EDAM Entity unless the EDAM Entity elects, in 

accordance with procedures set forth in the Business Practice Manual for the Extended Day-

Ahead Market, to submit its own forecast.  The forecast option selected by the EDAM Entity will 



be the same forecast option that is utilized in the Real-Time Market.  A Demand Forecast 

submitted by the EDAM Entity that will be utilized as the CAISO Forecast of BAA Demand must 

contain the expected transmission loss as defined in the EDAM Entity’s tariff.  In the Day-Ahead 

Market, the CAISO Forecast of BAA Demand for a Balancing Authority Area modeled as Supply-

only is zero.  The Demand Forecast provided by the EDAM Entity that meets the procedures 

established in the Business Practice Manual constitutes that EDAM Entity’s CAISO Forecast of 

BAA Demand and the Variable Energy Resource forecast provided by the EDAM Entity that 

meets the procedures established in the Business Practice Manual constitutes that EDAM Entity’s 

Variable Energy Resource forecast. 

33.31.4.1 Load Modification/Demand Response Programs 

An EDAM Entity may elect to adjust its Demand Forecast to account for demand response 

programs administered in its Balancing Authority Area that do not qualify as EDAM Resource 

Facilities in accordance with procedures set forth in the Business Practice Manual for the 

Extended Day-Ahead Market.  When enabled, the EDAM Entity will enable or deploy the demand 

response corresponding to the adjustment consistent with the applicable requirements for such 

demand response programs.  If the EDAM RSE for the CAISO BAA is adjusted to reflect demand 

response resources participating in demand response programs administered in its Balancing 

Authority Area that do not qualify as RSE-eligible EDAM Resource Facilities, then the CAISO 

may adjust RUC participation to correspond to such adjustment in accordance with the 

procedures set forth in the Business Practice Manual for the Extended Day-Ahead Market.  If 

such an adjustment is made, the CAISO will enable or deploy the demand response 

corresponding to the adjustment consistent with the applicable requirements for such demand 

response programs.   Adjustments made pursuant to this Section 33.31.4.1 are subject to audit 

and monitoring as provided in Section 33.38.    

33.31.5  Reserve Sharing Groups 

The EDAM will accommodate ancillary service requirements that are satisfied through 

participation in a reserve sharing group.  If multiple EDAM Entity Balancing Authority Areas 

participate in a reserve sharing group, they must identify the transmission that will be utilized to 



ensure delivery of the shown reserve capacity, consistent with existing practices the entities may 

have in place today for delivery of the reserves.  This transmission capacity will not be available 

for EDAM Transfers to ensure the deliverability of the reserve sharing obligations in the Real-

Time.   

33.31.6  Interchange Schedules   

After Day-Ahead Market results are published, EDAM Entity Scheduling Coordinators must 

submit Interchange Schedules with other Balancing Authority Areas at the relevant EDAM 

Interties and must update these Interchange Schedules with any adjustments, when applicable.   

For each EDAM Intertie Bid that clears the IFM resulting in a 15-minute EDAM Intertie Schedule, 

the EDAM Entity Scheduling Coordinator must submit to the CAISO the corresponding hourly 

transmission profile and 15-minute Energy profiles from the respective E-Tags.  The required 

transmission profiles and Energy profiles must reflect the Point of Receipt and Point of Delivery 

that was declared in the IFM Bid submittal, must be submitted at least 20 minutes before the start 

of the Operating Hour, and the EDAM Entity Scheduling Coordinator must provide an updated 

Energy profile to the extent required by Section 30.5.7.  

33.32 Greenhouse Gas (GHG) 

33.32.1 GHG Compliance Cost Recovery 

EDAM Resource Scheduling Coordinators and Scheduling Coordinators for resources within the CAISO 

Balancing Authority Area will have an opportunity to recover costs of compliance with GHG regulations 

adopted by a state jurisdiction that has priced GHG emissions as part of a state GHG reporting and 

reduction program.   

33.32.1.1  Bid Adders Used by the Integrated Forward Market 

The Integrated Forward Market will use GHG Bid Adders submitted by EDAM Resource 

Scheduling Coordinators for EDAM Resource Facilities located outside of a specific GHG 

Regulation Area to optimize the attribution of GHG Transfers into that GHG Regulation 

Area.  The Integrated Forward Market will use GHG Bid Adders submitted by EDAM 

Resource Scheduling Coordinators for EDAM Resource Facilities located within the GHG 

Regulation Area of the State of Washington to optimize the attribution of GHG Transfers 



into GHG Regulation Areas outside of the State of Washington.  The Integrated Forward 

Market will use GHG Bid Adders submitted by Scheduling Coordinators for resources 

located within the GHG Regulation Area of the State of California to optimize the 

attribution of GHG Transfers into GHG Regulation Areas outside of the State of 

California.   

33.32.1.2  Bid Adders and GHG Regulation Areas 

For purposes of Section 33.32, GHG Regulation Areas will reflect the Pricing Nodes of 

the CAISO Balancing Authority Area or an EDAM Entity Balancing Authority Area within 

the GHG boundary as defined by a state jurisdiction that has priced GHG emissions as 

part of a state GHG reporting and reduction program.   

EDAM Resource Scheduling Coordinators for EDAM Resource Facilities located inside a 

specific GHG Regulation Area will not submit GHG Bid Adders to serve Demand within 

that GHG Regulation Area.  Scheduling Coordinators for resources located within the 

GHG Regulation Area of the State of California will not submit GHG Bid Adders to serve 

Demand within the GHG Regulation Area of California.   

Scheduling Coordinators for resources with Pseudo-Tie arrangements or Dynamic 

Schedules into the CAISO Balancing Authority Area that register in the Master File that 

their resources’ capacity is associated with serving Demand in the GHG Regulation Area 

within the State of California will not submit GHG Bid Adders.    

33.32.1.3  Bid Submission 

EDAM Resource Scheduling Coordinators for EDAM Resource Facilities located outside 

of GHG Regulation Areas may submit a separate GHG Bid Adder as an hourly Bid 

component specific to each GHG Regulation Area.   

Scheduling Coordinators for resources located within the GHG Regulation Area of the 

State of California may submit a separate GHG Bid Adder as an hourly Bid component 

specific to each GHG Regulation Area located outside of the State of California.  EDAM 

Resource Scheduling Coordinators for EDAM Resource Facilities within the GHG 

Regulation Area of the State of Washington may submit a separate GHG Bid Adder as an 



hourly Bid component specific to each GHG Regulation Area located outside the State of 

Washington. 

GHG Bid Adders will consist of a price and MW quantity.  The price included in the GHG 

Bid Adder will not be less than $0/MWh and not greater than 110% of the resource’s 

GHG maximum compliance cost as determined in accordance with Section 33.32.1.5. 

33.32.1.4  Default Treatment. 

If a resource located outside of a GHG Regulation Area does not have a GHG Bid Adder 

to serve Demand within a specific GHG Regulation Area, the Integrated Forward Market 

will not attribute the resource as supporting a GHG Transfer into that specific GHG 

Regulation Area. 

33.32.1.5  Determination of Maximum GHG Bid Adder 

The CAISO will calculate a maximum daily GHG Bid Adder for each EDAM Resource 

Facility and each resource located within the CAISO Balancing Authority Area in relation 

to GHG Regulation Areas, as applicable, based on the resource’s highest average heat 

rate on its heat rate curve, the applicable GHG Allowance Price, and the resource’s 

applicable emission rate.  The CAISO will perform this calculation in accordance with the 

provisions of the applicable Business Practice Manual.  The CAISO will also provide for 

an option for resources to negotiate a maximum GHG Bid Adder for each GHG 

Regulation Area in accordance with the provisions of the applicable Business Practice 

Manual.  

33.32.1.6  GHG Bid Adder Price 

The price included in the GHG Bid Adder will not be less than $0/MW.  The sum of the 

GHG Bid Adder price and the Energy Bid price may not exceed the Soft Energy Bid Cap 

unless the sum of a resource’s relevant maximum daily GHG Bid Adder and Default 

Energy Bid as adjusted pursuant to Section 30.11 exceeds the Soft Energy Bid Cap.  In 

this case, the sum of a resource’s GHG Bid Adder and Energy Bid price may not exceed 

the sum of the relevant maximum daily GHG Bid Adder and the resource’s Default 

Energy Bid or the Hard Energy Bid Cap, whichever is lower. 



33.32.2  Consideration of GHG Bid Adders in Market Clearing  

33.32.2.1  Dispatch of Resources with Non-zero Bid Adders 

The Integrated Forward Market will take into account GHG Bid Adders in selecting 

Energy produced by EDAM Resource Facilities located outside of a specific GHG 

Regulation Area up to the associated MW quantity included in the GHG Bid Adder to 

serve Demand within that GHG Regulation Area.   

The Integrated Forward Market will take into account GHG Bid Adders in selecting 

Energy produced by resources located within the CAISO Balancing Authority Area up to 

the associated MW quantity included in the GHG Bid Adder to serve load Demand in the 

GHG Regulation Area located outside of the State of California.   

The Integrated Forward Market will not consider GHG Bid Adders when selecting EDAM 

Resources to serve Demand outside of GHG Regulation Areas. 

33.32.2.2 Maximum GHG Bid Adder MW Attribution 

The Integrated Forward Market will limit the maximum MW attribution of an EDAM 

Resource Facility to serve Demand in a specific GHG Regulation Area to a value equal to 

lower of (i) the MW value in the resource’s GHG Bid Adder; (ii) the dispatchable Bid 

range between the resource’s GHG reference pass schedule and the resource’s effective 

upper Economic Bid, considering any applicable derates and Ancillary Services capacity 

reservations, for the relevant Operating Hour; or (iii) the resource’s Day-Ahead Energy 

Schedule for that Trading Hour. 

The Integrated Forward Market will limit the maximum MW attribution of a resource 

located within the GHG Regulation Area of the State of California to serve load within a 

GHG Regulation Area outside of the State of California to a value equal to the lower of (i) 

the MW value in the resource’s GHG Bid Adder; (ii) the resource’s Day-Ahead Energy 

Schedule for that Trading Hour.  

33.32.2.3  GHG Reference Pass  

The GHG reference pass runs before the Integrated Forward Market.  The GHG 

reference pass uses Day-Ahead Bids and Self-Schedules of resources to optimally clear 



Supply and Demand Bids without GHG Transfers into GHG Regulation Areas.  The GHG 

reference pass establishes GHG reference pass schedules for resources to determine 

what Dispatch would have occurred without GHG Transfers into GHG Regulation Areas.   

The GHG reference pass will not schedule capacity located outside of a GHG Regulation 

Area obligated to serve Demand within a GHG Regulation Area that is registered with the 

CAISO in accordance with the applicable Business Practice Manual, thereby allowing this 

capacity to support a GHG Transfer into a GHG Regulation Area in the Integrated 

Forward Market. 

Resources with Pseudo-Tie arrangements or Dynamic Schedules into a Balancing 

Authority Area that includes Demand within a specific GHG Regulation Area will register 

in the Master File whether they are associated with Demand in that GHG Regulation 

Area.  The GHG reference pass will not schedule Pseudo-Tie or dynamically scheduled 

resources to serve Demand outside of a specific GHG Regulation Area if they are 

associated with Demand in that GHG Regulation Area. 

33.32.2.4  Dispatch of Resources with Bid Adders of Zero 

The Integrated Forward Market will not dispatch resources located outside of a GHG 

Regulation Area for attribution to serve Demand in a GHG Regulation Area if the MW 

quantity included in the GHG Bid Adder is zero. 

33.32.3  GHG Marginal Cost 

The Integrated Forward Market will, taking into account Energy Bids and GHG Bids, optimally 

select resources located outside of a GHG Regulation Area to support GHG Transfers into a 

GHG Regulation Area until the total MW of GHG Transfers into the respective GHG Regulation 

Area is fully allocated.  The Shadow Price of this allocation constraint is the Marginal GHG Cost 

for the respective GHG Regulation Area.  

33.32.4 Compensation 

When the Integrated Forward Market attributes a resource located outside of a GHG Regulation 

Area to support a GHG Transfer to serve Demand in a GHG Regulation Area, the EDAM 

Resource Scheduling Coordinator for the EDAM Resource Facility or Scheduling Coordinator for 



the resource will receive a payment equaling the product of the GHG Transfer to a GHG 

Regulation Area attributed to the resource in the IFM and the IFM Marginal GHG Cost for that 

respective GHG Regulation Area. 

33.32.5  GHG Net Export Constraint 

The CAISO will apply an hourly GHG net export constraint in the Integrated Forward Market for 

EDAM Entity Balancing Authority Areas that do not overlap with a GHG Regulation Area.  This 

constraint will limit the aggregate attribution of EDAM Resources within a specific EDAM Entity 

Balancing Authority Area such that the aggregate attribution does not exceed the net exports 

from that EDAM Entity Balancing Authority Area.  This constraint will also limit the aggregate 

attribution of resources within a specific GHG Regulation Area to serve Demand in another GHG 

Regulation Area such that the attribution may not exceed the net exports from these resources’ 

native Balancing Authority Areas.  This constraint will not restrict the Integrated Forward Market 

from attributing capacity located outside of a specific GHG Regulation Area obligated to serve 

Demand within that GHG Regulation Area that is registered with the CAISO.  In accordance with 

the applicable Business Practice manual, the CAISO will not enforce this constraint for any 

Balancing Authority Area in the EDAM Area and in any Trading Hour in which the CAISO 

Balancing Authority Area or an EDAM Entity Balancing Authority Area with Demand in a GHG 

Regulation Area is deficient in the upward direction in the EDAM Resource Sufficiency 

Evaluation. 

33.32.6  Data Availability  

33.32.6.1 Notification 

The CAISO will notify EDAM Resource Scheduling Coordinators for EDAM Resource 

Facilities and Scheduling Coordinators for resources within the CAISO Balancing 

Authority Area of their resources’ GHG reference pass schedules.  The CAISO will notify 

an EDAM Resource Scheduling Coordinator through the results of the Integrated 

Forward Market of the MW quantity of any Energy of an EDAM Resource Facility located 

in an EDAM Entity Balancing Authority Area outside of a specific GHG Regulation Area 

that supports a GHG Transfer to serve Demand in that GHG Regulation Area.  



The CAISO will notify an EDAM Resource Scheduling Coordinator through the results of 

the Integrated Forward Market of the MW quantity of any Energy of an EDAM Resource 

Facility located in the GHG Regulation Area of the State of Washington that supports a 

GHG Transfer to serve Demand in a GHG Regulation Area outside of the State of 

Washington. 

The CAISO will notify the Scheduling Coordinator for a resource located in the GHG 

Regulation Area of the State of California through the results of the Integrated Forward 

Market of the MW quantity of any Energy of a resource that supports a GHG Transfer to 

serve Demand in a GHG Regulation Area outside of the State of California. 

33.32.6.2 Disclosure 

The CAISO may disclose information related to GHG Transfers to a Governmental 

Authority, so long as such information does not disclose confidential information of any 

individual Market Participant. 

33.33 [Not Used] 

33.34 [Not Used] 

33.35 Market Validation And Price Correction 

The market validation and price correction provisions of Section 35 apply to the EDAM, except that, for a 

period not to exceed 180 days after an EDAM Entity Implementation Date, the time allowed for the 

CAISO’s correction of Day-Ahead Market prices will be 10 Business Days. 

33.36 Congestion Revenue Rights 

Congestion Revenue Rights are not included in the Extended Day-Ahead Market, and the provisions of 

Section 36 will not apply to EDAM Market Participants.   

33.37 Rules Of Conduct 

All EDAM Market Participants will be subject to the provisions of Section 37 except for Section 37.2 and 

Section 37.4 to the extent it applies to Maintenance Outages.    

33.38 Market Monitoring in EDAM 

The CAISO Department of Market Monitoring is the market monitor for the EDAM and holds the same 

duties towards the EDAM as it holds under Appendix P, Section 5 towards the other CAISO Markets.  



Any referral to FERC of a potential Market Violation or market design flaw will be made under the 

procedures established in Appendix P, Section 11 and Appendix P, Section 12, respectively.  The 

obligations the CAISO holds towards the Department of Market Monitoring under Appendix P, Sections 3 

and 4 apply equally to the Department of Market Monitoring in its role as market monitor for the EDAM.  

The CAISO Market Surveillance Committee holds the same duties towards the EDAM as it holds under 

Appendix O, Section 5 towards the CAISO Markets.   

33.39 Local Market Power Mitigation in EDAM  

The CAISO applies the Local Market Power Mitigation procedures set forth in Sections 31.2, 31.9, and 

39.7 to the Extended Day-Ahead Market and uses the methods and standards for setting Default Energy 

Bids and Default Availability Bids in the Extended Day-Ahead Market as set forth in Section 39.7. 

33.40 [Not Used]  

33.41 [Not Used] 

33.42 [Not Used] 

33.43 [Not Used] 

33.44 Flexible Ramping Product 

The CAISO procures the Flexible Ramping Product in the EDAM Area as set forth in Section 44. 

 



Section 34 

34. Real-Time Market  

 

* * * * *  

 

34.1.4 Real-Time Validation of Schedules and Bids 

After the Market Close of the Real-Time Market, the CAISO performs a validation process consistent with 

the provisions set forth in Section 30.7 and the following additional rules.  The CAISO will insert a 

Generated Bid to cover any RUC Award or Day-Ahead Schedule in the absence of any Self-Schedule or 

Economic Bid components, or to fill in any gaps between any Self-Schedule Bid and any Economic 

BidBid components to cover a RUC Award or Day-Ahead Schedule for use in the RTM.  Schedules and 

Bids submitted to the RTM to supply Energy and Ancillary Services will be considered in the various RTM 

processes, including the MPM process, the HASP, the STUC, the RTUC, the FMM and the RTD. 

34.1.5 Mitigating Bids in the RTM 

34.1.5.1 Generally 

After the Market Close of the RTM, after the CAISO has validated the Bids pursuant to Section 30.7 and 

Section 34.1.4, and prior to conducting any other RTM processes, the CAISO conducts a MPM process.  

The results are used in the RTM optimization processes.  Bids on behalf of Demand Response 

Resources, Participating Load, and Hybrid Resources are considered in the MPM process but are not 

subject to Bid mitigation.  Energy storage resources whose PMax is less than five (5) MW are considered 

in the MPM process, but not subject to Bid mitigation.   

34.1.5.2 Fifteen-Minute MPM 

The CAISO conducts the MPM process as the first pass of each fifteen-minute interval in the RTUC 

horizon starting with the unmitigated Bid set as validated pursuant to Section 30.7 and Section 34.1.4.  

The MPM process produces results for each fifteen-minute interval of the RTUC horizon and thus may 

produce mitigated Bids for any given resource for any fifteen-minute interval in the RTUC run horizon that 

applies to any CAISO Market Process that is based on a specific RTUC run.  The determination as to 



whether a Bid is mitigated is made based on the non-competitive Congestion component of each LMP for 

each fifteen-minute interval of the RTUC run horizon, using the methodology set forth in Section 31.2.3 

except that a resource may have a non-competitive Congestion component in a fifteen-minute interval 

based on a Transmission Constraint deemed non-competitive either in the base case for meeting 

Demand or in the separate cases of modeling the dispatch forof Energy of all capacity awarded for the 

capacity corresponding to upward and downward Uncertainty Awards, respectively.  If a Bid is mitigated 

in the MPM pass for a fifteen-minute interval in the RTUC run horizon, the mitigated Bid will be utilized in 

the corresponding binding HASP and FMM process for the fifteen-minute interval.  If a Bid is not mitigated 

in a fifteen-minute MPM pass, the CAISO will still mitigate that Bid in subsequent fifteen-minute intervals 

of the RTUC horizon if the MPM pass for the subsequent intervals determine that mitigation is needed.   

34.1.5.3 Real-Time Dispatch MPM 

The RTD MPM process produces results for each five-minute interval of a Trading Hour.  The 

determination as to whether a Bid is mitigated is made based on the non-competitive Congestion 

component of each LMP for each five-minute interval, using the methodology set forth in Section 31.2.3 

except that a resource may have a non-competitive Congestion component in a five-minute interval 

based on a Transmission Constraint deemed non-competitive either in the base case for meeting 

Demand or in the separate cases of modeling the dispatch for Energy of all capacity awarded of Energy 

for the capacity corresponding to upward and downward Uncertainty Awards, respectively.  The RTD 

MPM process is performed for a configurable number of RTD advisory intervals after the binding RTD 

interval, and the mitigated Bids are used in the corresponding RTD intervals of the following RTD.   

 

* * * * *  

 

Section 39 

39. Market Power Mitigation Procedures 

 

* * * * *  



 

39.7 Local Market Power Mitigation for Energy Bids 

 

* * * * *  

 

39.7.2 Competitive Path Designation 

39.7.2.1 Timing of Assessments 

For the DAM and RTM, the CAISO will make assessments and designations of whether Transmission 

Constraints are competitive or non-competitive as part of the MPM runs associated with the DAM and 

RTM, respectively.  Only binding Transmission Constraints determined by the MPM process will be 

assessed in the applicable market. 

39.7.2.2 Criteria 

(A) Notwithstanding the provisions in Section 39.7.2.2(B), when the CAISO enforces the natural gas 

constraint pursuant to Section 27.11, the CAISO may deem selected internal constraints to be 

non-competitive for specific days or hours based on its determination that actual electric supply 

conditions may be non-competitive due to anticipated electric supply conditions in the Southern 

California Gas Company and San Diego Gas & Electric Company gas regions. 

(B) Subject to Section 39.7.3, for the DAM and RTM, a Transmission Constraint will be non-

competitive only if the Transmission Constraint fails the dynamic competitive path assessment 

pursuant to this Section 39.7.2.2. 

(a) Transmission Constraints for the DAM IFM - As part of the MPM process associated 

with the DAMIFM, the CAISO separately evaluates Transmission Constraints for the base  

scenario for meeting Demand, for the scenario of modeling the dispatch of Energy for the 

capacity corresponding to IRU Awards, and for the scenario of modeling the dispatch of 

Energy for the capacity corresponding to IRD Awards.   The CAISO also evaluates 

Transmission Constraints for the scenario of modeling the dispatch of Energy for the 

capacity corresponding to RCU Awards.  Tthe CAISO will designate a Transmission 



Constraint for the DAM as non-competitive when the fringe supply of counter-flow to the 

Transmission Constraint from all portfolios of suppliers that are not identified as 

potentially pivotal is less than the demand for counter-flow to the Transmission 

Constraint.  For purposes of determining whether to designate a Transmission Constraint 

as non-competitive pursuant to this Section 39.7.2.2(B)(a): 

(i) Counter-flow to the Transmission Constraint means the delivery of Power from a 

resource to the system load distributed reference bus.  If counter-flow to the 

Transmission Constraint is in the direction opposite to the market flow of Power 

to the Transmission Constraint, the counter-flow to the Transmission Constraint 

is calculated as the shift factor multiplied by the resource’s scheduled Power.  

Otherwise, counter-flow to the Transmission Constraint is zero. 

(ii) Fringe supply of counter-flow to the Transmission Constraint means all available 

capacity from internal resources not controlled by the identified potentially pivotal 

suppliers and all internal Virtual Supply Awards not controlled by the identified 

potentially pivotal suppliers that provide counter-flow to the Transmission 

Constraint.  Available capacity reflects the highest capacity of a resource’s 

Energy Bid adjusted for Self-Provided Ancillary Services and derates. 

(iii) Demand for counter-flow to the Transmission Constraint means all internal 

dispatched Supply and Virtual Supply Awards that provide counter-flow to the 

Transmission Constraint.  

(iv) Potentially pivotal suppliers mean the three (3) portfolios of net sellers that 

control the largest quantity of counter-flow supply to the Transmission Constraint. 

(v) Portfolio means the effective available internal generation capacity under the 

control of the Scheduling Coordinator and/or Affiliate determined pursuant to 

Section 4.5.1.1.12 and all effective internal Virtual Supply Awards of the 

Scheduling Coordinator and/or Affiliate.  Effectiveness in supplying counter-flow 

is determined by scaling generation capacity and/or Virtual Supply Awards by the 



shift factor from that location to the Transmission Constraint being tested. 

(vi) A portfolio of a net seller means any portfolio that is not a portfolio of a net buyer.  

A portfolio of a net buyer means a portfolio for which the average daily net value 

of Measured Demand minus Supply over a twelve (12) month period is positive.  

The average daily net value is determined for each portfolio by subtracting, for 

each Trading Day, Supply from Measured Demand and then averaging the daily 

value for all Trading Days over the twelve (12) month period.  The CAISO will 

calculate whether portfolios are portfolios of net buyers in the third month of each 

calendar quarter and the calculations will go into effect at the start of the next 

calendar quarter.  The twelve (12) month period used in this calculation will be 

the most recent twelve (12) month period for which data is available.  The 

specific mathematical formula used to perform this calculation will be set forth in 

a Business Practice Manual.  Market Participants without physical resources will 

be deemed to be net sellers for purposes of this Section 39.7.2.2(a)(vi). 

(vii) In determining which Scheduling Coordinators and/or Affiliates control the 

resources in the three (3) identified portfolios, the CAISO will include resources 

and Virtual Supply Awards directly associated with all Scheduling Coordinator ID 

Codes associated with the Scheduling Coordinators and/or Affiliates, as well as 

all resources that the Scheduling Coordinators and/or Affiliates control pursuant 

to Resource Control Agreements registered with the CAISO as set forth Section 

4.5.1.1.13.  Resources identified pursuant to Resource Control Agreements will 

only be assigned to the portfolio of the Scheduling Coordinator that has control of 

the resource or whose Affiliate has control of the resource pursuant to the 

Resource Control Agreements. 

(b) Transmission Constraints for the RTM - As part of the MPM processes associated with 

the RTM, the CAISO separately evaluates Transmission Constraints for the base 

scenario for meeting Demand, for the scenario of modeling the dispatch of Energy for the 



capacity corresponding to upward Uncertainty Awards, and for the scenario of modeling 

the dispatch of Energy for the capacity corresponding to downward Uncertainty Awards.  

The CAISO will designate a Transmission Constraint for the RTM as non-competitive 

when the sum of the supply of counter-flow from all portfolios of potentially pivotal 

suppliers to the Transmission Constraint and the fringe supply of counter-flow to the 

Transmission Constraint from all portfolios of suppliers that are not identified as 

potentially pivotal is less than the demand for counter-flow to the Transmission 

Constraint.  For purposes of determining whether to designate a Transmission Constraint 

as non-competitive pursuant to this Section 39.7.2.2(b): 

(i) Counter-flow to the Transmission Constraint has the meaning set forth in Section 

39.7.2.2(B)(a)(i). 

(ii) Supply of counter-flow from all portfolios of potentially pivotal suppliers to the 

Transmission Constraint means the minimum available capacity from internal 

resources controlled by the identified potentially pivotal suppliers that provide 

counter-flow to the Transmission Constraint.  The minimum available capacity for 

the current market interval will reflect the greatest amount of capacity that can be 

physically withheld.  The minimum available capacity is the lowest output level 

the resource could achieve in the current market interval given its dispatch in the 

last market interval and limiting factors including Minimum Load, Ramp Rate, 

Self-Provided Ancillary Services, Ancillary Service Awards (in the Real-Time 

Market only), derates, and Uncertainty Awards. 

(iii) Potentially pivotal suppliers mean the three (3) portfolios of net sellers that 

control the largest quantity of counter-flow supply to the Transmission Constraint 

that can be withheld.  Counter-flow supply to the Transmission Constraint that 

can be withheld reflects the difference between the highest capacity and the 

lowest capacity of a resource’s Energy Bid (not taking into account the Ramp 

Rate of the resource), measured from the Dispatch Operating Point for the 



resource in the immediately preceding fifteen (15) minute FMM interval or the 

preceding five (5) minute RTD interval, as applicable (taking into account the 

Ramp Rate of the resource), adjusted for Self-Provided Ancillary Services/ 

Ancillary Service Awards, derates, and Uncertainty Awards in determining 

whether to designate a Transmission Constraint as non-competitive for the RTM.  

In determining whether to designate a Transmission Constraint as non-

competitive for the RTM, counter-flow supply to the Transmission Constraint that 

can be withheld also reflects the PMin of each Short Start Unit with a Start-Up 

Time of sixty (60) minutes or less that was off-line in the immediately preceding 

fifteen (15) minute interval of the FMM.  In determining whether to designate a 

Transmission Constraint as non-competitive for the FMM, counter-flow supply to 

the Transmission Constraint that can be withheld also reflects the PMin of each 

Short Start Unit with a Start-Up Time of fifteen (15) minutes or less that was off-

line in the immediately preceding fifteen (15) minute interval. 

(iv) Portfolio means the effective available internal generation capacity under the 

control of the Scheduling Coordinator and/or Affiliate determined pursuant to 

Sections 4.5.1.1.12 and 39.7.2.2(a)(vii).  Effectiveness in supplying counter-flow 

is determined by scaling generation capacity by the shift factor from that location 

to the Transmission Constraint being tested. 

(v) A portfolio of a net seller has the meaning set forth in Section 39.7.2.2(a)(vi). 

(vi) Fringe supply of counter-flow to the Transmission Constraint means all available 

capacity from internal resources not controlled by the identified potentially pivotal 

suppliers that provide counter-flow to the Transmission Constraint.  Available 

capacity reflects the highest capacity of a resource’s Energy Bid (not taking into 

account the Ramp Rate of the resource), measured from the Dispatch Operating 

Point for the resource in the immediately preceding fifteen (15) minute interval of 

the FMM or five (5) minute interval of the RTD, as applicable (taking into account 



the Ramp Rate of the resource), adjusted for Self-Provided Ancillary Services/ 

Ancillary Service Awards, derates, and Uncertainty Awards in determining 

whether to designate a Transmission Constraint as non-competitive for the RTM. 

(vii) Demand for counter-flow to the Transmission Constraint means all internal 

dispatched Supply that provides counter-flow to the Transmission Constraint. 

 

* * * * *  

 

39.7.4 Default Availability Bid for Imbalance Reserves and Reliability Capacity 

The CAISO applies separate IRU Default Availability Bids and RCU Default Availability Bids.   

A resource’s IRU Default Availability Bid is the higher of: (a) $55/MWh; or (b) the IRU Negotiated 

Availability Bid. 

A resource’s RCU Default Availability Bid is the higher of: (a) $55/MWh; or (b) the RCU Negotiated 

Availability Bid. 

A Scheduling Coordinator may choose to pursue both an IRU Negotiated Availability Bid and an RCU  

Negotiated Availability Bid. 

39.7.4.1 Process for Establishing an IRU or RCU Negotiated Availability Bid  

Scheduling Coordinators that elect the option of pursuing a Negotiated Availability Bid must submit a 

proposed value to apply either for IRU or RCU, depending on which type of Negotiated Availability Bid 

they have chosen to pursue.  The proposed value must represent the costs of providing the underlying 

product.  Within ten (10) Business Days of receipt, the CAISO will provide a written response.  If the 

CAISO accepts the proposed Negotiated Availability Bid, it will generally become effective within eleven 

(11) Business Days from the date of acceptance by the CAISO and remain in effect until: (1) FERC 

modifies the Negotiated Availability Bid; (2) the CAISO and the Scheduling Coordinator modify the 

Negotiated Availability Bid by mutual agreement; or (3) the Negotiated Availability Bid expires, is 

terminated, or is modified pursuant to any agreed upon term or condition or pertinent FERC order. 

If the CAISO does not accept the proposed Negotiated Availability Bid, the CAISO and the Scheduling 



Coordinator shall enter a period of good faith negotiations that terminates sixty (60) days following the 

date of submission of a proposed Negotiated Availability Bid by a Scheduling Coordinator.  If at any time 

during this period, the CAISO and the Scheduling Coordinator agree upon the Negotiated Availability Bid, 

it will generally become effective within eleven (11) Business Days of the date of agreement and remain 

in effect as if the CAISO accepted it initially. 

If by the end of the sixty (60)-day period the CAISO and the Scheduling Coordinator fail to agree on the 

Negotiated Availability Bid, the Scheduling Coordinator has the right to file a proposed Negotiated 

Availability Bid with FERC pursuant to Section 205 of the Federal Power Act. 

During the sixty (60)-day period following the submission of a proposed Negotiated Availability Bid by a 

Scheduling Coordinator, and pending FERC’s acceptance in cases where the Scheduling Coordinator 

filed a proposed Negotiated Availability Bid with FERC pursuant to Section 205 of the Federal Power Act, 

the IRU Default Availability Bid or RCU Default Availability Bid for the resource is $55/MWh. 

The CAISO may require the renegotiation of any Negotiated Availability Bids enacted pursuant to this 

Section 39.7.4.1 that have become outdated, are possibly erroneous, or for which the Scheduling 

Coordinator has changed.  In the renegotiation process, the CAISO may review and propose 

modifications to such values, and may require the Scheduling Coordinator to provide updated information 

to support continuation of such values. 

The CAISO shall make an informational filing with FERC of any Negotiated Availability Bids enacted 

pursuant to this Section 39.7.4.1 no later than seven (7) days after the end of the month in which the 

CAISO enacted the Negotiated Availability Bids. 

39.7.4.2 Transition Period for Negotiated Availability Bids  

The option to pursue a Negotiated Availability Bid will be unavailable until the CAISO certifies through a 

market notice it has gained sufficient operational experience with Imbalance Reserves and Reliability 

Capacity to validate that proposed Negotiated Availability Bids correspond reasonably to the underlying 

costs of providing the products.  Such certification is deemed to have occurred if the CAISO does not 

issue the market notice within 18 months of the effective date of this Section 39.7.4. 

 



* * * * *  

 

Section 40 

 

40. Resource Adequacy Demonstration for all SCs in the CAISO BAA 

 

* * * * *  

 

40.6 Requirements for SCs and Resources for LSEs  

This Section 40.6 does not apply to Resource Adequacy Resources of Load-following MSSs.  Scheduling 

Coordinators supplying Resource Adequacy Capacity shall make the Resource Adequacy Capacity listed 

in the Scheduling Coordinator’s monthly Supply Plans under Section 40.4.7 available to the CAISO each 

hour of each day of the reporting month in accordance with this Section 40.6 and Section 9.3.1.3. 

40.6.1 Day-Ahead Availability  

Except as otherwise provided in Sections 40.6.1.1 and 40.6.4, Scheduling Coordinators supplying 

Resource Adequacy Capacity shall make such Resource Adequacy Capacity, available Day-Ahead to the 

CAISO as follows: 

(1) Resource Adequacy Resources physically capable of operating must submit: (a) 

Economic Bids for Energy and/or Self-Schedules for all their Resource Adequacy 

Capacity and (b) Economic Bids for Ancillary Services and/or a Submission to Self-

Provide Ancillary Services in the IFM for all of their Resource Adequacy Capacity that is 

certified to provide Ancillary Services.  For Resource Adequacy Capacity that is certified 

to provide Ancillary Services and is not covered by a Submission to Self-Provide Ancillary 

Services, the resource must submit Economic Bids for each Ancillary Service for which 

the resource is certified.  For Resource Adequacy Capacity subject to this requirement for 

which no Economic Energy Bid or Self-Schedule has been submitted, the CAISO shall 

insert a Generated Bid in accordance with Section 40.6.8.  For Resource Adequacy 



Capacity subject to this requirement for which no Economic Bids for Ancillary Services or 

Submissions to Self-Provide Ancillary Services have been submitted, the CAISO shall 

insert a Generated Bid in accordance with Section 40.6.8 for each Ancillary Service the 

resource is certified to provide. 

(2) Resource Adequacy Resources must be available except for limitations specified in the 

Master File, legal or regulatory prohibitions or as otherwise required by this CAISO Tariff 

or by Good Utility Practice. 

(3) Through the IFM co-optimization process, the CAISO will utilize available Resource 

Adequacy Capacity to provide Energy, Imbalance Reserves, or Ancillary Services in the 

most efficient manner to clear the Energy market, manage congestion and procure 

required Ancillary Services.  In so doing, the IFM will honor submitted Energy Self-

Schedules of Resource Adequacy Capacity unless the CAISO is unable to satisfy one 

hundred percent (100%) of the Ancillary Services requirements.  In such cases, the 

CAISO may curtail all or a portion of a submitted Energy Self-Schedule to allow Ancillary 

Service-certified Resource Adequacy Capacity to be used to meet the Ancillary Service 

requirements.  The CAISO will not curtail for the purpose of meeting Ancillary Service 

requirements a Self-Schedule of a resource internal to a Metered Subsystem that was 

submitted by the Scheduling Coordinator for that Metered Subsystem.  If the IFM reduces 

the Energy Self-Schedule of Resource Adequacy Capacity to provide an Ancillary 

Service, the Ancillary Service Marginal Price for that Ancillary Service will be calculated in 

accordance with Section 27.1.2 using the Ancillary Service Bids submitted by the 

Scheduling Coordinator for the Resource Adequacy Resource or inserted by the CAISO 

pursuant to this Section 40.6.1, and using the resource’s Generated Energy Bid to 

determine the Resource Adequacy Resource’s opportunity cost of Energy.  If the 

Scheduling Coordinator for the Resource Adequacy Resource believes that the 

opportunity cost of Energy based on the Resource Adequacy Resource’s Generated 

Energy Bid is insufficient to compensate for the resource’s actual opportunity cost, the 



Scheduling Coordinator may submit evidence justifying the increased amount to the 

CAISO and to the FERC no later than seven (7) days after the end of the month in which 

the submitted Energy Self-Schedule was reduced by the CAISO to provide an Ancillary 

Service. 

The CAISO will treat such information as confidential and will apply the procedures in 

Section 20.4 of this CAISO Tariff with regard to requests for disclosure of such 

information.  The CAISO shall pay any higher opportunity costs approved by FERC. 

(4) A Resource Adequacy Resources must participate in the RUC to the extent that the 

resource has available Resource Adequacy Capacity that is not reflected in a Day-Ahead 

Schedule.  Resource Adequacy Capacity participating in RUC will be optimized using a 

zero dollar ($0/MW-hour) RUC Availability Bid.Resource Adequacy Resources must 

submit RUC Availability Bids for RCU for their Resource Adequacy Capacity. 

(5) Capacity from Resource Adequacy Resources selected in RUC will not be eligible to 

receive a RUC Availability Payment.Resource Adequacy Resources eligible to provide 

Imbalance Reserves must submit Bids for IRU and IRD for all RA Capacity that meets its 

obligation pursuant to 40.6.1(1)(a) by submitting an Economic Bid. 

40.6.1.1 Day-Ahead Availability - Specific RA Resource Types 

(a) Distributed Generation Facilities.  Distributed Generation Facilities shall comply with 

the IFM and RUC bidding requirements that apply to the same technology type of a 

resource connected to the CAISO Controlled Grid. 

(b) Non-Generator Resources 

(1) Non-Generator Resources that do not use Regulation Energy Management shall 

submit: 

(A) Economic Bids or Self-Schedules into the IFM for all RA Capacity for all 

hours of the month the resource is physically capable of operating; and  

(B) $0/MW RUC Availability Bids for both RCU and RCD for all RA Capacity 

for all hours of the month the resource is physically capable of operating, 



(2) Non-Generator Resources using Regulation Energy Management shall submit 

Economic Bids or Self-Schedules into the IFM for all RA Capacity for Regulation 

for all hours of the month the resource is physically capable of operating. 

(c) Extremely Long-Start Resources.  Extremely Long-Start Resources that are Resource 

Adequacy Resources must make themselves available to the CAISO by complying with:  

(1) the Extremely Long-Start Commitment Process under Section 31.7 or otherwise 

committing the ELS Resource upon instruction from the CAISO, if physically 

capable; and 

(2) the applicable provisions of Section 40.6.1 regarding Day-Ahead availability for 

the Trading Days for which it was committed. 

40.6.2 Real-Time Availability  

(a) General Requirement.  Except as otherwise provided in  Section 40.6.4, for every 

Trading Hour in which a Resource Adequacy Resource receives a Day-Ahead Schedule 

for Energy, Imbalance Reserves, or Ancillary Services or a RUC Schedule, the Resource 

Adequacy Resource must submit Bids to the Real-Time Market for that Trading Hour that 

conform with the Resource Adequacy Resource’s obligations under Section 40.6.1 for the 

Day-Ahead Market.  Provided, however, that any reference in Section 40.6.1 to RUC 

bidding does not apply to the Real-Time Market bidding obligations.  

(b) Short Start Units.   Irrespective of their Day-Ahead Schedule for Energy, Day-Ahead 

Schedule for Ancillary Services, or RUC Schedule, Short Start Units must, for each 

Trading Hour, submit Bids to the Real-Time Market that conform to their obligations 

under Section 40.6.1 for the Day-Ahead Market.  Provided, however, that any reference 

in Section 40.6.1 to RUC bidding does not apply to the Real-Time Market bidding 

obligations for Short Start Units.  The CAISO may waive these availability obligations for 

a resource that is not a Long Start Unit or an Extremely Long-Start Resource that does 

not have an Day-Ahead Schedule or a RUC Schedule based on a procedure to be 

published on the CAISO Website.  The CAISO will insert Generated Bids in accordance 



with Section 40.6.8 for any Resource Adequacy Capacity subject to the above 

requirements for which the resource has failed to submit the appropriate bids to the RTM. 

(c) Long Start Units.  Long Start Units not committed in the Day-Ahead Market will be 

released from any further obligation to submit Self-Schedules or Bids for the relevant 

Operating Day.  Scheduling Coordinators for Long Start Units are not precluded from 

self-committing the unit after the Day-Ahead Market and submitting a Self-Schedule or 

Wheeling-Out in the RTM, unless precluded by terms of their contracts. 

(d) Extremely Long-Start Resources.  Once an Extremely Long-Start Resource providing 

Resource Adequacy Capacity is committed by the CAISO, it shall comply, for the Trading 

Days for it was committed, with the Real-Time availability provisions in sub-sections (a) 

and (b) of this Section 40.6.2, including those provisions that otherwise apply only to 

Short Start Units. 

(e) Self-Schedules.  The CAISO will honor submitted Energy Self-Schedules of Resource 

Adequacy Capacity unless the CAISO is unable to satisfy one hundred (100) percent of 

its Ancillary Services requirements.  In such cases, the CAISO may curtail all or a portion 

of a submitted Energy Self-Schedule to allow Ancillary Service-certified Resource 

Adequacy Capacity to be used to meet the Ancillary Service requirements, as long as 

such curtailment does not lead to a real-time shortfall in energy supply.  If the CAISO 

reduces a submitted Real-Time Energy Self-Schedule for Resource Adequacy Capacity 

when that capacity is needed to meet an Ancillary Services requirement, the Ancillary 

Service Marginal Price for that capacity will be calculated in accordance with Sections 

27.1.2 and 40.6.1. 

(f) Distributed Generation Facilities.  Distributed Generation Facilities shall comply with 

the RTM bidding requirements that apply to the same technology type of resource 

connected to the CAISO Controlled Grid. 

(g) Non-Generator Resources 

(1) Non-Generator Resources that do not use Regulation Energy Management shall 



submit – 

(A) Economic Bids or Self-Schedules into the RTM for any remaining RA 

Capacity scheduled in the IFM or RUC; and 

(B) Economic Bids or Self-Schedules into the RTM for all RA Capacity not 

scheduled in the IFM, 

(2) Non-Generator Resources using Regulation Energy Management that are not 

Use-Limited Resources under Section 40.4.6.1 shall submit Economic Bids or 

Self-Schedules into the RTM for any remaining RA Capacity from resource 

scheduled in IFM or RUC. 

40.6.3 [Not Used] 

40.6.4 Availability Requirements for Resources with Operational Limitations that are not 

Qualified Use-Limits 

40.6.4.1 Must-Offer Obligation in DAM and RTM 

Conditionally Available Resources (irrespective of Use-Limited Resource qualification) and Run-of-River 

Resources that provide Resource Adequacy Capacity and that are physically capable of operating must 

submit Self-Schedules or Bids in the Day-Ahead Market for their expected available Energy or their 

expected as-available Energy, as applicable, in the Day-Ahead Market and RTM up to the quantity of 

Resource Adequacy Capacity the resource is providing.  Such resources shall also revise their Self-

Schedules or submit additional Bids in RTM based on the most current information available regarding 

Expected Energy deliveries.  

An Eligible Intermittent Resource providing Resource Adequacy Capacity may, but is not required to, 

submit Bids in the Day-Ahead Market.  

40.6.4.2 RUC Availability Bids 

The following resource types providing Resource Adequacy Capacity are not required to submit RUC 

Availability Bids for that capacity, but any such bids they do submit must be $0/MW RUC Availability Bids: 

Pumping Load, Reliability Demand Response Resources, Combined Heat and Power Resources, 

Regulatory Must-Take Generation,  Non-Generator Resources using Regulation Energy Management, 



Conditionally Available Resources, Run-of-River Resources, and Eligible Intermittent Resources. 

40.6.4.3 Ancillary Services Bids from Participating Loads that is Pumping Load 

The must-offer obligation for Participating Load that is Pumping Load is limited to submitting, for hours 

where underlying Load permits, Non-Spin Ancillary Services Bids and/or a Submission to Self-Provide 

Non-Spin Ancillary Services in the Day-Ahead Market for its Resource Adequacy Capacity that is certified 

to provide Non-Spinning Reserve Ancillary Service, and Economic Bids for Energy in the Real-Time 

Market for its Non-Spinning Reserve Capacity that receives an Ancillary Service Award in the Day-Ahead 

Market.   

40.6.4.4 Proxy Demand Resources 

(a) Short Start Proxy Demand Resources that provide Resource Adequacy Capacity shall 

submit $0/MW RUC Availability Bids for all of their Resource Adequacy Capacity for all 

hours of the month the resource is physically available; however, any RUC schedule for 

these resources will not be binding.  

(b) Long Start Proxy Demand Resources are not required to submit Bids or Self Schedules 

in the RUC for their Resource Adequacy Capacity.  

 

* * * * *  

 

40.6.8 Use of Generated Bids 

(a) Day-Ahead Market.  Prior to completion of the Day-Ahead Market, the CAISO will 

determine if Resource Adequacy Capacity subject to the requirements of Section 40.6.1 

and for which the CAISO has not received notification of an Outage has not been 

reflected in a Bid for Energy, Reliability Capacity, and Ancillary Services and will insert a 

Generated Bid for such capacity into the CAISO Day-Ahead Market.   

(b) Real-Time Market.  Prior to running the Real-Time Market, the CAISO will determine if 

Resource Adequacy Capacity subject to the requirements of Section 40.6.2 and for which 

the CAISO has not received notification of an Outage has not been reflected in a Bid and 



will insert a Generated Bid for such capacity into the Real-Time Market.   

(c) Partial Bids for RA Capacity.  If a Scheduling Coordinator for an RA Resource submits 

a partial bid for the resource’s RA Capacity, the CAISO will insert a Generated Bid only 

for the remaining RA Capacity.  In addition, the CAISO will determine if all dispatchable 

Resource Adequacy Capacity from Short Start Units, not otherwise selected in the IFM or 

RUC, is reflected in a Bid into the Real-Time Market and will insert a Generated Bid for 

any remaining dispatchable Resource Adequacy Capacity for which the CAISO has not 

received notification of an Outage.   

(d) Exemptions.  Notwithstanding any of the provisions of Section 40.6.8, for the following 

resource types providing Resource Adequacy Capacity, the CAISO only inserts a Bid in 

the Day-Ahead Market or Real-Time Market where the generally applicable bidding rules 

in Section 30 call for bid insertion: Use-Limited Resource, Non-Generator Resource, 

Variable Energy Resource, Hydroelectric Generating Unit (including Run-of-River 

resources), Proxy Demand Resource, Reliability Demand Response Resource, 

Participating Load, including Pumping Load, Combined Heat and Power Resource, 

Conditionally Available Resource, Non-Dispatchable Resource, and resources providing 

Regulatory Must-Take Generation. 

(e) NRS-RA Resources.   The CAISO will submit a Generated Bid in the Day-Ahead Market 

for a Non-Resource-Specific System Resource in each RAAIM assessment hour, to the 

extent that the resource provides Resource Adequacy Capacity subject to the 

requirements of Section 40.6.1 and does not submit an outage request or Bid for the 

entire amount of that Resource Adequacy Capacity.  Aside from where the generally 

applicable bidding rules in Section 30 call for Bid insertion, the CAISO will not submit a 

Generated Bid in the Real-Time Market for a Non-Resource-Specific System Resource 

that fails to meet its bidding obligations under Section 40.6.2.  A Bid inserted for the Real-

Time Market pursuant to the generally applicable bidding rules in Section 30 may not 

necessarily cover the full Real-Time Market obligation under Section 40.6.2 and the 



resource may thus remain exposed to Non-Availability Charges. 

(f) Generated Bids for RUC.  The CAISO submits a Generated Bid for RUC Availability 

Bids for Resource Adequacy Resources for which a RUC Availability Bid was not 

submitted as required in Section 40.6.1(4).  For RA Resources that submit a RUC 

Availability Bid for RCU with an insufficient quantity, the CAISO extends the quantity 

component of the Bid using the submitted price component of the Bid.  For RA 

Resources that fail to submit any RUC Availability Bid for either RCU or RCD, the 

Generated Bid is for the required quantity at the Default Availability Bid.  

 

 

* * * * *  

 

40.9.3 Availability Assessment  

40.9.3.1 Local and System RA Capacity Availability 

(a) Availability Assessment Hours 

(1) Prior to the start of each Resource Adequacy Compliance Year, the CAISO shall 

establish and publish in the Business Practice Manual the Availability 

Assessment Hours applicable for resources providing local and/or system 

Resource Adequacy Capacity for each month of that year.   

(2) The Availability Assessment Hours shall be a pre-defined set of five consecutive 

hours for each month that – 

(A) correspond to the operating periods when high demand conditions 

typically occur and when the availability of Resource Adequacy Capacity 

is most critical to maintaining system reliability:   

(B) vary by season as necessary so that the coincident peak load hour 

typically falls within the five-hour range each day during the month,  

based on historical actual load data; and 



(C) apply to each Trading Day that is a weekday and not a federal holiday.  

(b) Must-Offer Availability Assessment.  The CAISO shall determine the extent to which 

each resource providing local and/or system Resource Adequacy Capacity made that 

capacity available to the CAISO each day during the Availability Assessment Hours by 

comparing – 

(1) the MWs of local and/or system Resource Adequacy Capacity for which the 

Scheduling Coordinator for the resource submitted Economic Bids or Self-

Schedules in the Day-Ahead Market and the Real-Time Market on a given day; 

and 

(2) the MWs of local and/or system Resource Adequacy Capacity for which the 

Scheduling Coordinator for the resource had a performance obligation to submit 

Economic Bids or Self-Schedules in the CAISO Markets under the must-offer 

requirements applicable under Section 40.6 on a given day, provided that 

Conditionally Available Resources will have RAAIM assessed as if the resource’s 

performance obligation were defined in Sections 40.6.1 and 40.6.2 and 

irrespective of their expected available Energy or their expected as-available 

Energy. 

(3) The CAISO’s availability assessment under this Section 40.9.3.1 does not 

consider a RA Resource’s compliance with any Imbalance Reserves or Reliability 

Capacity bidding obligation it holds. 

40.9.3.2 Flexible RA Capacity Availability  

(a) Availability Assessment Hours.  The Availability Assessment Hours for a Flexible RA 

Resource shall be the same period as the must-offer obligation for the Flexible Capacity 

Category that is designated on the Resource Flexible RA Capacity Plan for that month, 

as set forth in Section 40.10.6.   

(b) Must-Offer Availability Assessment.  The CAISO shall determine the extent to which 

each Flexible RA Resource made that capacity available in each Availability Assessment 



Hour of the day by comparing – 

(A) the MWs of Flexible RA Capacity for which the Scheduling Coordinator for the 

resource submitted Economic Bids in the Day-Ahead Market and the Real-Time 

Market on a given day; and 

(B) the MWs of Flexible RA Capacity for which the Scheduling Coordinator for the 

resource had a performance obligation to submit Economic Bids in the CAISO 

Markets under the must-offer requirements applicable under Section 40.10.6 on 

a given day. 

(C) The CAISO’s availability assessment under this Section 40.9.3.2 does not 

consider a Flexible RA Resource’s compliance with any Imbalance Reserves or 

Reliability Capacity bidding obligation it holds.  

(c) Flexible Capacity Category.  If a Flexible RA Resource is designated to provide 

Flexible RA Capacity and/or RA Substitute Capacity in more than one Flexible 

Capacity Category on the same day, the CAISO will assess the availability of the 

resource using the must-offer obligation for the highest quality of Flexible 

Capacity Category designated.  

(d) Start-Up Less Than 90 Minutes.  For resources with a start-up time less than 90 

minutes, the CAISO will use the resource’s MWs of capacity from zero to the EFC value 

to assess the availability of the designated Flexible RA Capacity; provided that the 

Scheduling Coordinator for the resource does not submit Self-Schedules for the capacity 

from zero to PMin or for any portion of the capacity under the must-offer obligation for 

Energy.  If the Scheduling Coordinator for the resource submits a Self-Schedule, the 

CAISO will deduct the MW value of PMin from the calculation of the resource’s Flexible 

RA Capacity availability, 

(e) Start-Up Greater Than 90 Minutes.  For resources with a start-up time greater than 90 

minutes, the CAISO will use the MWs of capacity between the resource’s PMin and EFC 

value in the availability assessment and validate whether the Scheduling Coordinator for 



the resource submitted Economic Bids for all MWs designated on the Resource Flexible 

RA Capacity Plan. 

(f) Variable Energy Resources 

(1) Flexible RA Capacity Equal to EFC.  If the Flexible RA Capacity designated on 

the monthly Resource Flexible RA Capacity Plan is equal to the resource’s EFC 

value, the CAISO will assess the availability of the designated Flexible RA 

Capacity based on the Economic Bids for Flexible RA Capacity the Scheduling 

Coordinator for the resource submitted up to the MWs in the Variable Energy 

Resource forecast applicable under Section 4.8.2. 

(2) Flexible RA Capacity Less Than EFC.  If the Flexible RA Capacity designated 

in the monthly Resource Flexible RA Capacity Plan is less than the EFC value for 

the resource, the CAISO will assess availability using the ratio of the amount 

shown on the monthly plan to the relevant EFC value, and applies that ratio to 

the MWs of Economic Bids and the Variable Energy Resource forecast. 

(3) VER Forecast Less Than Flexible RA Capacity.  If the MWs in the Variable 

Energy Resource forecast are less than the MWs of Flexible RA Capacity 

designated in the monthly Resource Flexible RA Capacity Plan, and the 

Economic Bids are greater than or equal to the forecast amount for that hour, the 

resource is 100 percent available up to the forecast amount.  

(4) VER Forecast Greater Than Flexible RA Capacity.  If the MWs in the Variable 

Energy Resource forecast are greater than the MWs of Flexible RA Capacity 

designated in the monthly Resource Flexible RA Capacity Plan, the Scheduling 

Coordinator for the resource must submit Economic Bids equal to the forecast 

amount.  If the Scheduling Coordinator for the resource submits Economic Bids 

for MWs above the forecast, or the resource generates above the forecast, the 

CAISO will limit the calculated availability to the forecast amount.   

(5) No Day-Ahead Market Obligation.  For Variable Energy Resources that do not 



have an obligation to submit Economic Bids into the Day-Ahead Market, the 

CAISO will base the availability assessment of the Flexible RA Capacity only on 

the resource’s Economic Bids in the Real-Time Market.   

 

* * * * *  

 

40.9.6.2 Determination of Availability Incentive Payment 

(a) Self-Funding.  The Availability Incentive Payment will be funded entirely through the 

monthly Non-Availability Charges assessed.  Availability Incentive Payments for 

Resource Adequacy Resources providing Flexible RA Capacity will be funded exclusively 

by Non-Availability Charges assessed against Resource Adequacy Resources providing 

Flexible RA Capacity. 

(b) Eligible Capacity. The capacity of a Resource Adequacy Resource providing local, 

system or Flexible RA Capacity that is eligible to receive an Availability Incentive 

Payment shall be the resource’s average monthly MWs of capacity that exceed the upper 

bound of the Availability Standard.  

(c) Calculation.   

(1) The monthly Availability Incentive Payment rate will equal the total Non-

Availability Charges assessed for the month plus any unpaid funds under Section 

40.9.6.2(d), divided by the total Resource Adequacy Capacity eligible to receive 

the Availability Incentive Payment that month.   

(2) The Availability Incentive Payment rate shall not exceed three times the Non-

Availability Charge rate.   

(3) The Availability Incentive Payment the CAISO shall pay to each eligible resource 

shall equal the product of its eligible capacity and the Availability Incentive 

Payment rate.  

(d) Unpaid Funds.   Any Non-Availability Charge funds that are not distributed to Resource 



Adequacy Resources eligible to receive Availability Incentive Payments in a month will be 

added to the funds available for Availability Incentive Payments in the next month and will 

continue to roll over to successive months until the end of the year.  The CAISO 

distributes any unallocated funds remaining after the CAISO settles December monthly 

RAAIM Non-Availability Charges and Non-Availability Incentive Payments.  The separate 

pool of undistributed Non-Availability Charge funds collected for local and/or system 

Resource Adequacy Capacity will be distributed to Load Service Serving Entities based 

on their load ratio share for the year.  The separate pool of undistributed Non-Availability 

Charge funds collected for Flexible RA Capacity will be distributed to Load Serving 

Entities based on their overall ratio of obligation to demonstrate Flexible RA Capacity for 

the year.  

 

* * * * *  

 

40.10.6 Flexible RA Capacity Must-Offer Obligation  

40.10.6.1 Day-Ahead and Real-Time Availability 

(a) Must-Offer Obligation.  The Scheduling Coordinator for a resource supplying Flexible 

RA Capacity must submit Economic Bids for Energy for the full amount of the resource’s  

Flexible RA Capacity, Bids for IRU and IRD for the full amount of the resource’s Flexible 

RA Capacity that is eligible to Bid for Imbalance Reserves, and Economic Bids for 

Ancillary Services that are not flagged as Contingency Only in the Day-Ahead Market for 

the full amount of the resource’s Flexible RA Capacity that is certified to provide Ancillary 

Services, in the Day-Ahead Market and the Real-Time Market for the applicable Trading 

Hours that is capable of being economically dispatched  as follows, except as provided in 

Section 40.10.6.1(e) through(h) – 

(1) Flexible Capacity Category for base ramping resources - the 17-hour period from 

5:00 a.m. to 10:00 p.m., seven days a week; 



(2) Flexible Capacity Category for peak ramping resources - the five-hour  period 

determined for each season by the CAISO’s Flexible Capacity Needs 

Assessment, seven days a week; and 

(3) Flexible Capacity Category for super-peak ramping resources – the five-hour  

period determined for each season by the CAISO’s Flexible Capacity Needs 

Assessment, weekdays, except holidays and as provided in Section 40.10.6.1(h), 

until the resource receives during the five-hour period of the must offer obligation 

and responds to five CAISO dispatches for Start-Up during the month, after 

which the resource will not be subject to a must-offer obligation as a super-peak 

ramping resource for the remainder of that month; however, any other must-offer 

obligations for Resource Adequacy Capacity will still apply. 

(b) Availability Requirement.  During the period of the applicable must-offer obligation, a 

Flexible RA Capacity Resource must be operationally available except for limitations 

specified in the Master File, legal or regulatory prohibitions or as otherwise required by 

this CAISO Tariff or by Good Utility Practice. 

(c) Co-optimization.  Through the IFM co-optimization process, the CAISO will utilize 

available Flexible RA Capacity to provide Energy, Imbalance Reserves, or Ancillary 

Services in the most efficient manner to clear the Energy market, manage congestion 

and procure required Ancillary Services. 

(d) Participation in RUC.  A The Scheduling Coordinator for a Flexible RA Capacity 

Resource must submit RUC Availability Bids for RCU for their Flexible RA Capacity. must 

participate in the RUC to the extent that the resource has available Flexible RA Capacity 

that is not reflected in an IFM Schedule.  Resource Adequacy Capacity participating in 

RUC will be optimized using a zero dollar ($0/MW-hour) RUC Availability Bid.  Flexible 

RA Capacity selected in RUC will not be eligible to receive a RUC Availability Payment. 

(e) Use-Limited Resources.   

(1) A Use-Limited Resource providing Flexible RA Capacity must be capable of 



responding to Dispatch Instructions and, consistent with its use-limitations, must 

submit Economic Bids for Energy for the full amount of its Flexible RA Capacity 

in the Day-Ahead Market and the Real-Time Market for the Trading Hours 

applicable to the resource’s Flexible Capacity Category for that month for the 

Trading Hours that it is capable of being economically dispatched. 

(2) The Scheduling Coordinator for the Use-Limited Resources designated as a 

combined resource under Section 40.10.3.2(b), 40.10.3.3(b) or 40.10.3.4(b) must 

submit Economic Bids for Energy for either resource for the full amount of the 

Flexible RA Capacity required by the applicable must-offer obligation; however, 

Economic Bids for Energy must be submitted for only one resource in the 

combination per Trade Day. 

(f) Short or Long Start Units.   

(1) Short Start Units providing Flexible RA Capacity that do not have an IFM 

Schedule or a RUC Schedule for any of their Resource Adequacy Capacity for a 

given Trading Hour are required to participate in the Real-Time Market consistent 

with the provisions in Section 40.6.2 that apply to Short  Start Units providing RA 

Capacity. 

(2) Long Start Units providing Flexible RA Capacity that do not have an IFM 

Schedule or a RUC Schedule for any of their Resource Adequacy Capacity for a 

given Trading Hour are required to participate in the Real-Time Market consistent 

with the provisions in Section 40.6.2 that apply to Long Start Units providing RA 

Capacity.   

(3) If availability is required under Section 40.6.2, the Scheduling Coordinator for the 

resource must submit to the RTM for that Trading hour for which the resource is 

capable of responding to Dispatch Instructions:  (i) Economic Bids for Energy for 

the full amount of the available Flexible RA Capacity, including capacity for which 

it has submitted Economic Bids for Ancillary Services; and (ii) Economic Bids for 



Ancillary Services for the full amount of its Flexible RA Capacity that is certified to 

provide Ancillary Services and that did not receive a day-ahead award, and for 

each Ancillary Service for which the resource is certified, including capacity for 

which it has submitted Economic Bids for Energy.   

(g) Extremely Long-Start Resources.  Flexible RA Capacity Resources that are Extremely 

Long-Start Resources must be available to the CAISO by complying with the Extremely 

Long-Start Commitment Process under Section 31.7 or otherwise committing the 

resource upon instruction from the CAISO, if physically capable.  Once an Extremely 

Long-Start Resource is committed by the CAISO, it is subject to the provisions of Section 

40.10.6 regarding Day-Ahead Availability and Real-Time Availability for the Trading Days 

for which it was committed. 

(h) Non-Generator Resources, Regulation Energy Management.  Non-Generator 

Resources providing Flexible RA Capacity and Regulation Energy Management must 

submit Economic Bids for Regulation Up and Regulation Down for Trading Hours in the 

17-hour period from 5:00 a.m. to 10:00 p.m., seven days a week and shall not submit 

Bids for Energy or other Ancillary Services. 

 

* * * * *  

 

Section 44 

44. Flexible Ramping Product 

 

* * * * *  

 

44.3 Forecasted Movement 

44.3.1 Generally. 

The CAISO will determine the Forecasted Movement for each EIM Participating Resource, Generating 



Unit, System Resource, Pumped Storage, Pseudo-Tie, Non-generating Resource, PDR, Participating 

Load, and any other resource that has a schedule or dispatch change in the Day-Ahead Market or Real-

Time Market as described below. 

44.3.2 RTD Forecasted Movement.  

For the RTD, the Forecasted Movement for the resource will beis the MW difference between the 

resource’s non-binding dispatch instruction in the first five-minute advisory RTD interval and its Dispatch 

Instruction in the financially binding RTD interval, in the same RTD run. 

44.3.3 FMM Forecasted Movement.   

For FMM, the Forecasted Movement will beis the difference between the resource’s advisory FMM 

schedule in the first advisory FMM interval and its FMM Schedule in the financially binding FMM interval 

for the same applicable FMM run.   

44.3.4 DAM Forecasted Movement 

For DAM, the Forecasted Movement is the algebraic difference of the Day-Ahead Schedule between 

consecutive hours. 

44.3.5 Virtual Forecasted Movement 

For Virtual Awards, the Forecasted Movement is the algebraic difference of the Virtual Award between 

consecutive hours. 

44.3.6 Base Schedule Forecasted Movement 

For EIM Base Schedules, the Forecasted Movement is the algebraic difference of the submitted EIM 

Base Schedule, as adjusted in real time, between consecutive hours.   

 

* * * * *  

 

 



Appendix A 

Potential New Definitions 

 

- Competitive Locational IRU Price 

The Locational IRU Price minus the non-competitive Congestion components in the upward deployment 

scenario, as calculated pursuant to Section 31.2.1.   

- Competitive RUC Price for RCU 

The RUC Price for RCU minus the non-competitive Congestion components in the upward deployment 

scenario, as calculated pursuant to Section 31.9.1.   

 

- DAME Transition Period 

The three-year period that starts on the first Trading Day for which the CAISO procures either Imbalance 

Reserves or Reliability Capacity. 

- DAME Transitional Measures 

As specified in Section 11.2.6, the settlement provisions through which the CAISO shares the revenue of 

an Imbalance Reserves Award or Reliability Capacity Award to a Resource Adequacy Resource with the 

Scheduling Coordinator of the resource and the Scheduling Coordinator for the LSE that showed that 

resource on its Supply Plan  

 

- Day-Ahead Marginal GHG Cost Offset 

The amount calculated pursuant to Section 33.11.3.9.2 for purposes of determining the non-zero offset 

amount allocation. 

- Default Generation Aggregation Point (DGAP) 

The aggregation of Supply PNodes in a Balancing Authority Area outside of the Market Area, with 

Generation Distribution Factors that are proportional to the maximum capacity of the Supply resources at 

the Supply PNodes. 

 

- Deployment Factor  



As specified in the Business Practice Manual, the percentage of Imbalance Reserves Awards the CAISO 

models as being deployed for Energy for the purpose of modeling the deployment of Imbalance Reserves 

against Transmission Constraints.  The CAISO establishes distinct Deployment Factors for Imbalance 

Reserves Up and Imbalance Reserves Down. 

 

- Diversity Benefit 

The quantity by which procurement requirements for Balancing Authority Areas that pass either the 

EDAM RSE or the EIM RSE can be relaxed, as described in Section 31.3.1.6.1 and Section 29.34(m)(2)-

(5), respectively. 

   

- Downward Imbalance Reserves Requirement 

The extreme percentile of downward forecast error of the confidence interval described in Section 

31.3.1.6.1. 

 

 

- EDAM Access Charge 

The Access Charge that provides for historical transmission revenue recovery through the Extended Day-

Ahead Market pursuant to Section 33.26. 

- EDAM Addendum to EIM Entity Agreement  

An addendum to an EIM Entity Agreement between an EDAM Entity and the CAISO that constitutes an 

agreement to join and participate in the EDAM.  A pro forma version of the EDAM Addendum to EIM 

Entity Agreement is set forth in Appendix B.   

- EDAM Addendum to EIM Entity Scheduling Coordinator Agreement 

An addendum to an EIM Entity Scheduling Coordinator Agreement that constitutes an agreement 

between an EDAM Entity Scheduling Coordinator and the CAISO.  A pro forma version of the EDAM 

Addendum to EIM Entity Scheduling Coordinator Agreement is set forth in Appendix B. 

- EDAM Addendum to EIM Participating Resource Agreement  

An addendum to an EIM Participating Resource Agreement that constitutes an agreement between an 



EDAM Resource and the CAISO.  A pro forma version of the EDAM Addendum to EIM Participating 

Resource Agreement is set forth in Appendix B.   

- EDAM Addendum to EIM Participating Resource Scheduling Coordinator Agreement   

An addendum to an EIM Participating Resource Scheduling Coordinator Agreement that constitutes an 

agreement between an EDAM Resource Scheduling Coordinator and the CAISO.  A pro forma version of 

the EDAM Addendum to EIM Participating Resource Scheduling Coordinator Agreement is set forth in 

Appendix B. 

- EDAM Administrative Charge 

The fee imposed on transactions in the EDAM, as described in Section 33.11.6. 

- EDAM Area  

The combined CAISO Balancing Authority Area and all EDAM Entity Balancing Authority Areas. 

- EDAM Demand  

Energy delivered to Load in an EDAM Entity Balancing Authority Area. 

- EDAM Downward Pool 

A pool comprised of each Balancing Authority Area in the EDAM Area that satisfies the downward 

components of the EDAM Resource Sufficiency Evaluation described in Section 33.31.1.3 in each hour of 

the Day-Ahead Market, together with each Balancing Authority Area in the EDAM Area that has cured its 

downward failure of the EDAM Resource Sufficiency Evaluation through the IFM and incurred the EDAM 

RSE Downward Failure Surcharge. 

- EDAM Entity  

A Balancing Authority that enters into an EDAM Addendum to EIM Entity Agreement with the CAISO to 

enable the operation of the Day-Ahead Market in addition to the Real-Time Market in the EDAM Entity 

Balancing Authority Area.  The CAISO is not an EDAM Entity. 

- EDAM Entity Implementation Agreement 

An agreement between an EIM Entity seeking to become an EDAM Entity, or a Balancing Authority 

seeking to become an EDAM Entity concurrently with participation in the Energy Imbalance Market as an 

EIM Entity, and the CAISO, a pro forma version of which is set forth in Appendix B.  

- EDAM Entity Implementation Date 



The first Trading Day for an EDAM Entity in the Day-Ahead Market. 

- EDAM Entity Scheduling Coordinator 

An EDAM Entity, or a third party designated by the EDAM Entity, that is certified by the CAISO and has 

entered into an EDAM Entity Addendum to EIM Entity Scheduling Coordinator Agreement under which it 

is a Scheduling Coordinator and Market Participant and is responsible for meeting the requirements 

specified in Section 33 on behalf of the EDAM Entity. 

- EDAM External Intertie  

A point of interconnection between the CAISO Balancing Authority Area or an EDAM Entity Balancing 

Authority Area and a Balancing Authority Area other than a Balancing Authority Area in the EDAM Area. 

- EDAM Internal Intertie 

A point of interconnection between the CAISO Balancing Authority Area or an EDAM Entity Balancing 

Authority Area and another Balancing Authority Area in the EDAM Area. 

- EDAM Intertie 

An EDAM Internal Intertie or EDAM External Intertie. 

- EDAM Legacy Contract 

A transmission service contract entered into with the EDAM Transmission Service Provider prior to the 

effective date of the EDAM Transmission Service Provider tariff or otherwise not governed by the terms of 

that tariff (including any contract entered into pursuant to such transmission service contract) as may be 

amended in accordance with its terms or by agreement between the parties thereto from time to time.  

 - EDAM Load Serving Entity  

A Load Serving Entity other than the EDAM Entity within an EDAM Entity Balancing Authority Area that 

enters into an EDAM Load Serving Entity Agreement with the CAISO. 

- EDAM Load Serving Entity Agreement  

An agreement between an EDAM Load Serving Entity and the CAISO, a pro forma version of which is set 

forth in Appendix B.   

- EDAM Load Serving Entity Scheduling Coordinator 

An EDAM Load Serving Entity, or a third party designated by the EDAM Load Serving Entity, that is 

certified by the CAISO and has entered into a Scheduling Coordinator Agreement under which it is a 



Scheduling Coordinator and Market Participant and is responsible for meeting the requirements specified 

in Section 33 on behalf of the EDAM Entity. 

 

- EDAM Market Participant  

An EDAM Entity, EDAM Entity Scheduling Coordinator, EDAM Resource, EDAM Resource Scheduling 

Coordinator, EDAM Load Serving Entity, EDAM Load Serving Entity Scheduling Coordinator, or EDAM 

Transmission Service Provider. 

- EDAM Measured Demand  

The metered CAISO Demand and metered EDAM Demand plus Real-Time Interchange Export 

Schedules from the Balancing Authority Areas in the EDAM Area, excluding that portion of Demand of 

Non-Generator Resources dispatched as Regulation through Regulation Energy Management and EDAM 

Transfers out of a Balancing Authority Area. 

- EDAM Resource 

An owner of, operator of, or seller of Energy from an EDAM Resource Facility located in an EDAM Entity 

Balancing Authority Area. 

- EDAM Resource Facility 

A resource that (1) can deliver Energy, Curtailable Demand, Demand Response Services, or similar 

services; (2) is a Generating Unit, a Load of a Participating Load, or a Demand Response Resource or 

other CAISO-qualified resource; (3) is located within an EDAM Entity Balancing Authority Area; and (4) is 

listed in, and subject to, an EDAM Addendum to EIM Participating Resource Agreement.  

- EDAM Resource Scheduling Coordinator  

The EDAM Resource, or a third party designated by the EDAM Resource, that is certified by the CAISO 

and enters into an EDAM Resource Scheduling Coordinator Agreement under which it is a Scheduling 

Coordinator and Market Participant and is responsible for meeting the requirements specified in Section 

33 on behalf of the EDAM Resource. 

- EDAM Resource Sufficiency Evaluation (EDAM RSE) 

A set of tests that determines whether a Balancing Authority Area in the EDAM Area, including the CAISO 

Balancing Authority Area, has sufficient supply and reserves to satisfy the resource sufficiency 



requirements described in Section 33.31.1. 

 

- EDAM RSE Downward Failure Insufficiency Surcharge 

The surcharge assessed to a Balancing Authority Area in the EDAM Area due to a failure of the EDAM 

RSE in the downward direction on any day and in any hour, as provided in Section 33.31.1.5.3.   

- EDAM RSE Failure Multiplier 

A tiered component of the EDAM RSE On-Peak Upward Failure Insufficiency Surcharge.  Where a 

Balancing Authority Area’s EDAM RSE Hourly Upward Deficiency Quantity is de minimis (a tier 1 EDAM 

RSE failure), such threshold determined as the higher of 10 MW or one percent of the Balancing Authority 

Area’s upward imbalance reserve requirement for that hour, the EDAM RSE Failure Multiplier is zero.  

Where a Balancing Authority Area’s EDAM RSE Hourly Upward Deficiency Quantity is less than or equal 

to fifty percent of the Balancing Authority Area’s upward Imbalance Reserve requirement (a tier 2 EDAM 

RSE failure), the EDAM RSE Failure Multiplier is 1.25.  Where a Balancing Authority Area’s EDAM RSE 

Hourly Upward Deficiency Quantity is greater than fifty percent of the Balancing Authority Area’s upward 

Imbalance Reserve requirement (a tier 3 EDAM RSE failure), the EDAM RSE Failure Multiplier is 2.  With 

respect to tier 2 or tier 3 EDAM RSE failure in the upward direction, the EDAM RSE Failure Multiplier is 

subject to an adder consisting of the EDAM RSE Failure Scaling Factor.   

- EDAM RSE Failure Scaling Factor 

An adder to the EDAM RSE Failure Multiplier calculated on a rolling basis to account for hours in which a 

Balancing Authority Area in the EDAM Area persistently fails the EDAM RSE in the upward direction over 

the preceding thirty days, with the EDAM RSE Failure Scaling Factor adding one percent to the EDAM 

RSE Failure Multiplier for every additional day during the preceding thirty-day period in which the 

Balancing Authority Area experienced a tier 2 or tier 3 failure of the EDAM RSE in the upward direction. 

- EDAM RSE Hourly Downward Deficiency Quantity 

The MW sum total of the downward failures during any single operating hour inclusive of the downward 

demand deficiency described in Section 33.31.1.3, the downward imbalance reserve deficiency described 

in Section 33.31.1.2, or the downward Ancillary Services deficiency described in Section 33.31.1.4.   

- EDAM RSE Hourly Upward Deficiency Quantity 



The MW sum total of the upward failures during any single operating hour inclusive of the upward 

demand deficiency described in Section 33.31.1.3.1, the upward imbalance reserve deficiency described 

in Section 33.31.1.2, or the upward ancillary services deficiency described in Section 33.31.1.4.   

- EDAM RSE Off-Peak Upward Failure Insufficiency Surcharge 

The surcharge assessed to a Balancing Authority Area in the EDAM Area due to a tier 2 or tier 3 failure of 

the EDAM RSE in the upward direction on any day Monday through Saturday in the off-peak hours of 

midnight to 6 a.m. or 10 p.m. to midnight, pacific time, and all hours on Sunday or any legal public 

holiday, as provided in Section 33.31.1.5.2. 

- EDAM RSE On-Peak Upward Credit  

A component of the EDAM RSE On-Peak Upward Failure Insufficiency Surcharge to account for hours 

during the sixteen-hour on-peak period in which the Balancing Authority Area satisfies the upward 

requirements of the demand evaluation described in Section 33.31.1.3.1, the Imbalance Reserve 

evaluation described in Section 33.31.1.3.2, and the ancillary services evaluation described in Section 

33.31.1.3.3, and determined as the product of the highest EDAM RSE Hourly Upward Deficiency Quantity 

of the day and the load-weighted average LMP of the LAP within that Balancing Authority Area in each 

passed hour.   

- EDAM RSE On-Peak Upward Failure Insufficiency Surcharge   

The surcharge assessed to a Balancing Authority Area in the EDAM Area due to a tier 2 or tier 3 failure of 

the EDAM RSE in the upward direction on any day Monday through Saturday during the sixteen-hour on-

peak block from 6 a.m. to 10 p.m., pacific time, as provided in Section 33.31.1.5.1.   

- EDAM System Operations Charge 

The System Operations Charge for the Extended Day-Ahead Market described in Section 33.11.6. 

- EDAM Trade Location  

The major bilateral trading hubs where energy is traded day-ahead for sixteen-hour on-peak blocks and 

at which there is sufficient liquidity to allow the CAISO to utilize the day-ahead hub price for the sixteen-

hour on-peak block as a means to index the EDAM RSE On-Peak Upward Failure Insufficiency 

Surcharge, as identified in the Business Practice Manuals for the Extended Day-Ahead Market.   

- EDAM Transfer  



The scheduled transfer of Energy, Imbalance Reserves, or Reliability Capacity in the Day-Ahead Market 

between an EDAM Entity Balancing Authority Area and the CAISO Balancing Authority Area, or between 

EDAM Entity Balancing Authority Areas, using transmission capacity made available through the 

Extended Day-Ahead Market.  

- EDAM Transfer System Resource  

A Transfer System Resource used to model an Energy and/or capacity Market Transfer between two 

Balancing Authority Areas in the Extended Day-Ahead Market. 

- EDAM Transmission Ownership Right 

Ownership rights by a third-party on transmission facilities within an EDAM Entity Balancing Authority 

Area that are not subject to an EDAM Transmission Service Provider tariff.   

- EDAM Transmission Service Information  

Information provided by an EDAM Entity to the CAISO about transmission capacity available for use in 

the Extended Day-Ahead Market. 

- EDAM Transmission Service Provider 

An EDAM Entity or other party that owns transmission or has transmission service rights on an EDAM 

Intertie or within an EDAM Entity Balancing Authority Area, provides transmission service, and that makes 

transmission service available for use in the Day-Ahead Market through an EDAM Entity.  This definition 

does not include network integration transmission service customers or other transmission customers of 

an EDAM Transmission Service Provider, EDAM Legacy Contract Rights or EDAM Transmission 

Ownership Rights. 

- EDAM Transmission Service Provider Agreement 

An agreement between an EDAM Transmission Service Provider and the CAISO, a pro forma version of 

which is set forth in Appendix B. 



- EDAM Upward Pool 

A pool comprised of each Balancing Authority Area in the EDAM Area that satisfies the upward 

components of the EDAM Resource Sufficiency Evaluation described in Section 33.31.1.3 in each hour of 

the Day-Ahead Market, together with each Balancing Authority Area in the EDAM Area that has cured its 

upward failure of the EDAM Resource Sufficiency Evaluation through the IFM and incurred the EDAM 

RSE On-Peak Upward Failure Surcharge or the EDAM RSE Off-Peak Upward Failure Surcharge.  The 

CAISO Balancing Authority Area will be included in the EDAM Upward Pool upon satisfaction of the 

upward components of the EDAM Resource Sufficiency Evaluation described in Section 33.31.1.3 in 

each hour of the Day-Ahead Market or upon cure through the IFM and incurrence of the EDAM RSE On-

Peak Upward Failure Surcharge or the EDAM RSE Off-Peak Upward Failure Surcharge.   

- EIM Resource Sufficiency Evaluation  

A test that determines whether the CAISO Balancing Authority Area and each EIM Entity Balancing 

Authority Areas has sufficient supply and reserves to meet forecasted Demand and uncertainty for the 

EIM, as described in Section 29.34(l)-(n). 

- Extended Day-Ahead Market (EDAM)  

The Day-Ahead Market for EDAM Market Participants, as set forth in Section 33 of the CAISO Tariff. 

 

- Five-Minute Imbalance Reserve Quantity 

For a resource with an Imbalance Reserves Award, the five-minute ramp capable portion of the award 

measured as the MW quantity of the resource’s ramp capability above the Day-Ahead hourly Energy 

schedule, in the case of IRU, or below that schedule, in the case of IRD.  The ramp capability is 

determined based on the Master File-registered ramp rate used to optimize the day-ahead market. 

- Flexible Ramping Product 

The product procured pursuant to Section 44 to meet flexible ramping needs to meet Forecasted 

Movement and Uncertainty Requirements. 

 

- Generic Generation Aggregation Point (GGAP) 

The aggregation of the Default Generation Aggregation Points of Balancing Authority Areas outside the 



Market Area.  The CAISO uses a northwest GGAP for Scheduling Points in the northwestern U.S. and a 

southwest GGAP for Scheduling Points in the southwestern U.S. 

 - Greenhouse Gas (GHG) 

Carbon dioxide (CO₂), methane (CH₄), nitrous oxide (N₂O), sulfur hexafluoride (SF6), hydrofluorocarbons 

(HFCs), perfluorocarbons (PFCs), and other fluorinated greenhouse gases as defined by regulations of 

the California Air Resources Board and the Washington Department of Ecology. 

- GHG Bid Adder 

A component of a Bid from a Supply resource located outside of a GHG Regulation Area composed of a 

MW quantity and price that provides the Supply resource an opportunity to recover costs of compliance 

with GHG regulations adopted by the California Air Resources Board and the Washington Department of 

Ecology.  There can be different GHG Bid Adders for different GHG Regulation Areas. 

- GHG Regulation Area 

The Nodes of the CAISO Balancing Authority Area, an EDAM Entity Balancing Authority Area, or an EIM 

Entity Balancing Authority Area within the GHG boundary as defined by a state jurisdiction that has priced 

greenhouse gas emissions as part of a state carbon reduction law or regulation.   

- GHG Transfer 

The algebraic difference (positive for imports and negative for exports) between Energy Demand and 

Supply in a GHG Regulation Area as modeled by the CAISO in its Integrated Forward Market, Fifteen-

Minute Market, and Real-Time Dispatch. 

 

- IFM Imbalance Reserves Bid Cost 

The Bid Costs of a Bid for Imbalance Reserves, as calculated pursuant to Section 11.8.2.1.8. 

- Imbalance Reserves 

IRU and IRD 

- Imbalance Reserves Award 

IRD and IRU awarded to a resource for a given fifteen-minute interval. 

- Imbalance Reserves Bid 

The quantity (MW) and price ($/MW per hour) at or above which a Generating Unit, System Resource, 



System Unit, Participating Load, or Proxy Demand Resource has agreed to sell IRU or IRD for a specified 

interval of time to the CAISO to meet the Imbalance Reserves Requirement.  

- Imbalance Reserves Cost  

The costs included in a bid to provide Imbalance Reserves submitted per Section 30.5.2.9 and as 

modified pursuant to Section 30.7.3 

- Imbalance Reserves Down (IRD) 

Decremental capacity procured to meet the Downward Imbalance Reserves Requirement. 

- Imbalance Reserves Requirement 

The Upward Imbalance Reserves Requirement and the Downward Imbalance Reserves Requirement 

- Imbalance Reserves Up (IRU) 

Incremental capacity procured to meet the Upward Imbalance Reserves Requirement. 

- IRU Default Availability Bid  

The price to which an Imbalance Reserves Bid for IRU is mitigated, as specified in Section 39.7.4. 

- IRU Negotiated Availability Bid 

A method of calculating an IRU Default Availability Bid based on a negotiation with the CAISO pursuant to 

Section 39.7.4.1.  

 

- Locational IRD Price 

The marginal cost ($/MWh) of providing the next increment of IRD at a PNode consistent with binding 

Transmission Constraints. 

- Locational IRU Price 

The marginal cost ($/MWh) of providing the next increment of IRU at a PNode consistent with binding 

Transmission Constraints. 

- Locational RCD Price 

The marginal cost ($/MWh) of providing the next increment of RCD at a PNode consistent with binding 

Transmission Constraints. 

- Locational RCU Price 

The marginal cost ($/MWh) of providing the next increment of RCU at a PNode consistent with binding 



Transmission Constraints. 

- Lower Economic Limit 

The higher of a resource’s Self-Schedule quantity or Minimum Load.  For a Non-Generator Resource, the 

Lower Economic Limit is the MW quantity at the bottom of the submitted Energy Bid Curve.  

 

- Market Area 

The EDAM Area for purposes of the Day-Ahead Market and the EIM Area for purposes of the Real-Time 

Market. 

- Market Area Intertie 

An EDAM Intertie or EIM Intertie. 

- Market Transfer 

The exchange of Energy or a capacity product (Regulation, contingency reserves, Imbalance Reserves, 

or Reliability Capacity) in the Market Area.  A Market Transfer is modeled as a pair of logical intertie 

resources at the relevant intertie that consist of an export resource on the source Balancing Authority 

Area side of the Market Transfer and an import resource on the sink Balancing Authority Area side of the 

Market Transfer.  Market Transfers include EDAM Transfers and EIM Transfers. 

 

 

* * * * *  

 

- Net Market Transfer 

The net of all import and export Market Transfers between a Balancing Authority Area in the Market Area 

and all other Balancing Authority Areas in the Market Area.  Each Net Market Transfer consists of a 

positive net export amount and a corresponding negative net import amount, with the sum of the Net 

Market Transfers of all Balancing Authority Areas in the Market Area netting to zero.  A Net Market 

Transfer does not include imports from or exports to Balancing Authority Areas outside of the Market 

Area. 

 



- Negotiated Availability Bid 

Either an IRU Negotiated Availability Bid or an RCU Negotiated Availability Bid. 

- Net Load Forecast  

The demand forecast for a BAA minus the forecast of wind and solar output for the BAA during the 

interval.  

- Non-VER Physical Supply 

The physical supply of Energy available to the CAISO net of potential Supply from VERs electrically 

located in a BAA in the EDAM Area.  

 

- RCD Availability Quantity  

A RCD Award (MW) excluding any RCD Capacity that is actually unavailable due to a unit derate or 

Outage. 

- RCU Availability Quantity  

A RCU Award (MW) excluding any RCU Capacity that is actually unavailable due to a unit derate or 

Outage. 

- RCU Default Availability Bid 

The price to which an RUC Availability Bid for RCU is mitigated, as specified in Section 39.7.4.  

- RCU Negotiated Availability Bid 

A method of calculating an RCU Default Availability Bid based on a negotiation with the CAISO pursuant 

to Section 39.7.4.1. 

 

- Real-Time Marginal GHG Cost Offset 

The amount calculated pursuant to Section 11.5.4.1.4 for purposes of determining the non-zero offset 

amount allocation. 

 

- Reliability Capacity 

RCU and RCD 

- Reliability Capacity Down (RCD) 



Decremental capacity procured to meet any negative difference between Net Load Forecast and Non-

VER Physical Supply with a market award. 

- Reliability Capacity Up (RCU) 

Incremental capacity procured to meet any positive difference between the Net Load Forecast and Non-

VER Physical Supply with a market award. 

- RUC Procurement Target 

The quantity of either RCU or RCD the CAISO procures of behalf of each EDAM Entity or the CAISO, as 

specified in Sections 31.5.3 and 31.5.4. 

 

- Transfer Location 

A PNode at a boundary between Balancing Authority Areas in the Market Area where Market Transfers 

are defined. 

- Transfer System Resource (TSR)  

A System Resource used to model an Energy and/or capacity Market Transfer between two Balancing 

Authority Areas in the Market Area which is modeled by a pair of export and import Transfer System 

Resources, one for each Balancing Authority Area on either side of the Market Transfer, with equal 

Energy Schedules and/or capacity awards. 

 

- Upper Economic Limit   

The highest operating level submitted in a resource’s Energy Bid.  

- Upward Imbalance Reserves Requirement 

The extreme percentile of upward forecast error of the confidence interval described in Section 

31.3.1.6.1. 

 

 

 

Appendix A 

Potential Amended Definitions 



- Aggregate Capability Constraint  

A constraint that reflects the combined maximum and the combined minimum capability of Generating 

Units that comprise a single Generating Facility so that the capability does not exceed the Generating 

Facility’s Interconnection Service Capacity or charging capacity specified in its Generator Interconnection 

Agreement.  For EDAM Resource Facilities, a constraint that reflects the combined maximum and the 

combined minimum capability of individual EDAM Resource Facilities that constitute a single resource.  In 

the case of EIM Participating Resources, a constraint that reflects the combined maximum and the 

combined minimum capability of individual EIM Participating Resources or non-participating resources 

that constitutemprise a single resource. 

 

- Base Market Model  

A computer based model of the CAISO Controlled Grid, and for purposes of the Extended Day-Ahead 

Market, including the prospective EDAM Entity and EDAM Entity Balancing Authority Area(s), and for 

purposes of the Energy Imbalance Market, including the prospective EIM Entity and EIM Entity Balancing 

Authority Area(s), that is derived from the Full Network Model as described in Section 27.5.1 and that, as 

described further in Section 27.5.6, is used as the basis for formulating the market models used in the 

operation of each of the CAISO Markets. 

- Bid 

Either (1) an offer, including a Self-Schedule, submitted by a Scheduling Coordinator for a specific 

resource, conveyed through several components that apply differently to the different types of service 

offered to or demanded from any of the CAISO Markets for the Demand of Energy Supply or the supply of 

Energy, Imbalance Reserves, Reliability Capacity, or Ancillary Services Demand of Energy or Ancillary 

Services, including Self-Schedules, submitted by Scheduling Coordinators for specific resources, 

conveyed through several components that apply differently to the different types of service offered to or 

demanded from any of the CAISO Markets; or (2) a Virtual Bid. 

 

- Bid Costs 

The costs for resources manifested in the Bid components submitted, which include the Start-Up Bid 



Cost, Minimum Load Bid Cost, Energy Bid Cost, Transition Bid Cost, Pump Shut-Down Cost, Pumping 

Cost, Ancillary Services Bid Cost, and RUC Availability Payment, and Imbalance Reserves Costs. 

 

- CAISO Forecast of CAISO BAA Demand  

The forecast of a CAISO Balancing Authority Area’s Demand for the CAISO and EDAM Entities made by 

the CAISO in conjunction with EDAM Entities for use in the CAISO Markets. 

 

- CAISO Markets  

Any of the markets administered by the CAISO under the CAISO Tariff, including, without limitation, the 

DAM, EDAM, RTM, EIM, transmission, and Congestion Revenue Rights market. 

 

- CAISO Metered Entity  

Pursuant to Section 10.1, an eligible entity that has elected that the CAISO will collect and process its 

Revenue Quality Meter Data directly from CAISO certified revenue quality meters.  Eligible entities 

include:  

(a) any one of the following entities that is directly connected to the CAISO Controlled Grid: 

i. a Generator other than a Generator that sells all of its Energy (excluding any 

Station Power that is netted pursuant to Section 10.1.3) and Ancillary Services to 

the Utility Distribution Company or Small Utility Distribution Company in whose 

Service Area it is located; 

ii. an MSS Operator; or 

iii. a Utility Distribution Company or Small Utility Distribution Company; and 

(b) any one of the following entities: 

i. a Participating Generator; 

ii. a Participating TO in relation to its Tie Point Meters with other TOs or Balancing 

Authority Areas; 

iii. a Participating Load; 

iv. a Participating Intermittent Resource; 



v. an EDAM Resource;  

vi. an EIM Participating Resource; or 

vii. a utility that requests that Unaccounted For Energy for its Service Area be 

calculated separately, in relation to its meters at points of connection of its 

Service Area with the systems of other utilities. 

 

- CAISO Protocols  

The rules, protocols, procedures and standards promulgated by the CAISO (as amended from time to 

time) to be complied with by the CAISO, Scheduling Coordinators, Participating TOs and all other Market 

Participants in relation to the operation of the CAISO Controlled Grid and the participation in the markets 

for Energy and Ancillary Services CAISO Markets in accordance with the CAISO Tariff. 

 

 

- Co-located Resources  

A Generating Unit with a unique Resource ID that is part of a Generating Facility with other Generating 

Units, an EDAM Resource Facility with a unique Resource ID that is part of a single resource with other 

EDAM Resource Facilities, or Aan EIM Participating  Resource with a unique Resource ID that is part of a 

single resource with other EIM Participating  Resources. 

 

- Connected Entity  

A Participating TO or any party that owns or operates facilities that are electrically interconnected with the 

CAISO Controlled Grid, or, for purposes of scheduling and operating the Day-Ahead Market only, 

electrically connected with the transmission system of an EDAM Transmission Service Provider, or, for 

purposes of scheduling and operating the Real-Time Market only, electrically connected with the 

transmission system of an EIM Transmission Service Provider. 

 

- Contingency  

A potential Outage that is unplanned, viewed as possible or eventually probable, which is taken into 



account when considering approval of other requested Outages or while operating the CAISO Balancing 

Authority Area, an EDAM Entity Balancing Authority Area, or an EIM Entity Balancing Authority Area.  

Contingencies include potential Outages due to Remedial Action Schemes. 

 

- Curtailable Demand  

Demand from a Participating Load or Aggregated Participating Load that can be curtailed at the direction 

of the CAISO in the Real-Time Dispatch of the CAISO Controlled Grid, or, for purposes of scheduling and 

operating the Day-Ahead Market only, in the EDAM Area, or, for purposes of scheduling and operating 

the Real-Time Market only, in the EIM Area. 

 

* * * * *  

 

- EIM Administrative Charge 

The fee imposed on transactions in the eEnergy iImbalance mMarket as described in Section 29.11(i)(1). 

 

- [Not Used] EIM Bid Adder  

A Bid component composed of a MW quantity and price that provides EIM Participating Resources an 

opportunity to recover costs of compliance with California Air Resources Board greenhouse gas 

regulations. 

 

 

- EIM Demand 

Energy delivered to Load internal to an EIM Entity Balancing Authority Area. 

 

- EIM Downward Available Balancing Capacity 

Any downward capacity from an EIM Participating Resources or a non-participating resource that an EIM 

Entity Scheduling Coordinator or EIM Sub-Entity Scheduling Coordinator has identified in the EIM 

Resource Plan as available to address power balance and transmission constraint violations in the EIM 



Balancing Authority Area. 

 

- EIM Manual Dispatch  

A Dispatch by an EIM Entity or EIM Sub-Entity to an EIM Participating Resource or a non-participating 

resource for which it is responsible, outside of Market Clearing of the Real-Time Market. 

 

- EIM Mirror System Resource  

A System Resource at a Scheduling Point registered to an EIM Entity for mirroring CAISO or EDAM Entity 

intertie schedules at that Scheduling Point, when the associated Energy is generated at, wheeled 

through, or consumed at the corresponding EIM Entity Balancing Authority Area. 

- EIM Resource Plan  

The combination of EIM Base Schedules for Demand, Generation, and Interchange, the ancillary services 

plans of the EIM Entity, and the Bid ranges of EIM Participating Resources, as specified in more detail in 

Section 29.34(e)(4). 

 

- EIM Upward Availability Balancing Capacity  

Any upward capacity from an EIM Participating Resources or a non-participating resource that an EIM 

Entity Scheduling Coordinator or EIM Sub-Entity Scheduling Coordinator has identified in the EIM 

Resource Plan as available to address power balance and transmission violations in the EIM Balancing 

Authority Area. 

 

- End-Use Customer or End-User  

A consumer of electric power who consumes such power to satisfy a Load directly connected to the 

CAISO Controlled Grid, a Distribution System, or, for purposes of scheduling and operating the Day-

Ahead Market only, the transmission system of an EDAM Transmission Service Provider who does not 

resell the power, or, for purposes of scheduling and operating the Real-Time Market only, the 

transmission system of an EIM Transmission Service Provider who does not resell the power. 

 



- Forecasted Movement 

A resource's change or Virtual Award’s change in forecasted output between market intervals as 

described in Section 44.3. 

 

- Generating Unit  

An individual electric generator and its associated plant and apparatus whose electrical output is capable 

of being separately identified and metered or a Physical Scheduling Plant that, in either case, is:  (a) 

located within the CAISO Balancing Authority Area (which includes a Pseudo-Tie of a generating unit to 

the CAISO Balancing Authority Area), or, for purposes of scheduling and operating the Day-Ahead 

Market only, an EDAM Entity Balancing Authority Area, or, for purposes of scheduling and operating the 

Real-Time Market only, an EIM Entity Balancing Authority Area; (b) connected to the CAISO Controlled 

Grid, either directly or via interconnected transmission, or distribution facilities or via a Pseudo-Tie; and 

(c) capable of producing and delivering net Energy (Energy in excess of a generating station’s internal 

power requirements).  

- Generator 

The seller of Energy, Imbalance Reserves, Reliability Capacity, or Ancillary Services produced by a 

Generating Unit. 

 

- Greenhouse Gas Emission Cost Revenue  

The revenues associated with the MWh compensation paid to a an EIM Participating Rresource that has 

Energy supporting a GHG Transfer to deemed delivered to a GHG Regulation Area compliance area 

priced at the Marginal Greenhouse Gas Cost multiplied by -1. 

- Gross Load 

Demand (adjusted for distribution losses) of End-Use Customer Loads directly connected to the 

transmission facilities or directly connected to the Distribution System of a Utility Distribution Company or 

MSS Operator located in a PTO Service Territory, or End Use Customer Loads directly connected to the 

Distribution System or transmission facilities of an EDAM Transmission Service Provider in an EDAM 

Entity Balancing Authority Area. Gross Load includes Load served by Excess Behind the Meter 



Production.  Excess Behind the Meter Production shall not be netted against End-Use Customer Load in 

determining Gross Load.  Gross Load excludes:  

(1) Load with respect to which the Wheeling Access Charge is payable;  

(2) Load that is exempt from the Access Charge pursuant to Section 4.1 of Appendix I;  

(3) Load of an individual retail customer served by its own onsite Generating Unit or energy 

storage device, or as authorized by Section 218 of the California Public Utilities Code;  

(4) Onsite Load served by a qualifying small power production facility or qualifying cogeneration 

facility, as those terms are defined in the FERC's regulations implementing Section 201 of the 

Public Utility Regulatory Policies Act of 1978; and  

(5) Load secured by Standby Service from a Participating TO under terms approved by a Local 

Regulatory Authority or FERC, as applicable, or can be curtailed concurrently with an Outage of 

the Generating Unit serving the Load.  

Gross Load forecasts consistent with filed Transmission Revenue Requirements will be provided by each 

Participating TO to the CAISO.  For purposes of this definition, Generating Units, storage devices, and 

Loads will be considered onsite where they share, or are sub-metered behind, the same meter. 

 

- IFM Bid Cost  

The sum of a BCR Eligible Resource’s IFM Start-Up Cost, IFM Minimum Load Cost , IFM Pump Shut-

Down Cost, IFM Transition Cost, IFM Pumping Cost, IFM Energy Bid Cost, and IFM AS Bid Cost and IFM 

Imbalance Reserves Bid Cost. 

 

- Interchange  

Imports and exports between the CAISO Balancing Authority Area and other Balancing Authority Areas, 

and, for purposes of scheduling and operating the Day-Ahead Market only, between an EDAM Entity 

Balancing Authority Area and another Balancing Authority Area, and, for purposes of scheduling and 

operating the Real-Time Market only, between an EIM Entity Balancing Authority Area and another 

Balancing Authority Area. 

 



- Interchange Schedule  

A final agreed-upon schedule of Energy to be transferred between the CAISO Balancing Authority Area 

and another Balancing Authority Area, including an EDAM Entity Balancing Authority Area or an EIM 

Entity Balancing Authority Area, and, for purposes of scheduling and operating the Day-Ahead Market 

only, between an EDAM Entity Balancing Authority Area and another EDAM Entity Balancing Authority 

Area, and, for purposes of scheduling and operating the Real-Time Market only, between an EIM Entity 

Balancing Authority Area and another Balancing Authority Area.  

 

- Interconnection Facilities  

The Participating TO’s Interconnection Facilities and the Interconnection Customer's Interconnection 

Facilities. Collectively, Interconnection Facilities include all facilities and equipment between the 

Generating Facility and the Point of Interconnection, including any modification, additions or upgrades 

that are necessary to physically and electrically interconnect the Generating Facility to the transmission 

system CAISO Controlled Grid. Interconnection Facilities are sole use facilities and shall not include 

Distribution Upgrades, Stand Alone Network Upgrades or Network Upgrades. 

 

- Load Serving Entity (LSE)  

Any entity (or the duly designated agent of such an entity, including, e.g., a Scheduling Coordinator), 

including a load aggregator or power marketer, that (a) (i) serves End Users within the CAISO Balancing 

Authority Area or the EDAM Area and (ii) has been granted authority or has an obligation pursuant to 

state or local law, regulation, or franchise to sell electric energy to End Users located within the CAISO 

Balancing Authority Area or the EDAM Area; (b) (i) is an End User, (ii) has been granted authority 

pursuant to state or local law or regulation to serve its own Load through the purchase of electric energy 

from an entity that does not qualify as a Load Serving Entity, and (iii) serves its own Load through 

purchases of electric energy from an entity that does not qualify as a Load Serving Entity with respect to 

such purchases of electric energy, or (c) is a federal power marketing authority that serves End Users.  

Notwithstanding the above, an entity is not a Load Serving Entity under this definition solely because it 

provides electric energy at no cost to its tenants or because it purchases or sells electric energy from a 



generating resource pursuant to a state or local law or regulation that permits the generating resource to 

make direct sales of electric energy to an End User, the rates, terms, and conditions of which sale are not 

subject to regulation by a Local Regulatory Authority.   

 

- Marginal Cost of Congestion (MCC) 

The component of LMP, Locational IRU Price, Locational IRD Price, Locational RCU Price, or Locational 

RCD Price at a PNode that accounts for the cost of congestion, as measured between that Node and a 

Reference Bus. 

 

- Marginal Greenhouse Gas Cost (Marginal GHG Cost) 

The marginal cost of compliance with GHG regulations for a GHG Transfer into a GHG Regulation Area.  

The marginal cost of GHG compliance when serving load in a GHG compliance area by an EIM 

Participating Resource not located within the GHG compliance area. 

 

- Market Participant 

An entity, including a Scheduling Coordinator, who:  (1) participates in the CAISO Markets through the 

buying, selling, transmission, or distribution of Energy, capacity, or Ancillary Services into, out of, or 

through the CAISO Controlled Grid; (2) is a CRR Holder or Candidate CRR Holder; (3) is a Convergence 

Bidding Entity; (4) for purposes of scheduling and operating the Day-Ahead Market only, is an EDAM 

Market Participant; or (54), for purposes of scheduling and operating the Real-Time Market only, is an 

EIM Market Participant. 

 

- Net Imbalance Energy Export  

The Net Imbalance Energy Export is the net Imbalance Energy imported into the CAISO Balancing 

Authority Area from EDAM Entity Balancing Authority Areas or EIM Entity Balancing Authority Areas. 

 

- Network Upgrades  

The additions, modifications, and upgrades to the CAISO Controlled Grid or EDAM transmission system 



required at or beyond the Point of Interconnection and Distribution System to accommodate the 

interconnection of the Generating Facility to the CAISO Controlled Grid. Network Upgrades shall consist 

of Delivery Network Upgrades and Reliability Network Upgrades. Network Upgrades do not include 

Distribution Upgrades or Interconnection Facilities. 

 

- Node  

A point in the Full Network Model representing a physical location within the CAISO Balancing Authority 

Area, the CAISO Controlled Grid, the EDAM Area, or the EIM Area, which includes the Load and 

Generating Unit busses in the EDAM Area or EIM Area (which includes a Pseudo-Tie of a Generating 

Unit to a Balancing Authority Area in the EDAM Area or EIM Area), and at the Intertie busses between (i) 

the CAISO Balancing Authority Area, an EDAM Entity Balancing Authority Area, or an EIM Entity 

Balancing Authority Area and (ii) an interconnected Balancing Authority Area. 

- Notional CRR Value 

For a given CRR in a Settlement Period, the sum of: (1) the product of: (aA) the MCC of Energy at the 

CRR Sink minus the MCC of Energy at the CRR Source; and (bB) the MW quantity for that Settlement 

Period; (2) the product of (a) the MCC of Locational IRU Price at the CRR Sink minus the MCC of 

Locational IRU Price at the CRR Source and (b) the MW quantity for that Settlement Period; and (3) the 

product of (a) the MCC of Locational IRD Price at the CRR Sink minus the MCC of Locational IRD Price 

at the CRR Source and (b) the MW quantity for that Settlement Period. The Notional CRR Value for a 

CRR Obligation can be a non-positive value for a Settlement Period but cannot be less than zero (0) for a 

CRR Option. The CAISO sets the Notional CRR Value for a CRR Option in a given Settlement Period to 

zero (0) if the products of the MW quantity of the CRR Option and the difference between the MCC at the 

CRR Sink and MCC at the CRR Source is a negative amount. 

 

- Participating Generator  

A Generator or other seller of Energy, Imbalance Reserves, Reliability Capacity, or Ancillary Services 

through a Scheduling Coordinator over the CAISO Controlled Grid (1) from a Generating Unit with a rated 

capacity of 1 MW or greater, (2) from a Generating Unit with a rated capacity of 500 kW up to 1 MW for 



which the Generator elects to be a Participating Generator, (3) from a storage resource with a rated 

capacity of 100 kW or greater, or (4) from a Generating Unit providing Ancillary Services or submitting 

Energy Bids through an aggregation arrangement approved by the CAISO, which has undertaken to be 

bound by the terms of the CAISO Tariff, in the case of a Generator through a Participating Generator 

Agreement, Net Scheduled PGA, or Pseudo-Tie Participating Generator Agreement. 

 

- Point of Interconnection 

The point, as set forth in Appendix A to the Large Generator Interconnection Agreement or Attachment 3 

to the Small Generator Interconnection Agreement, where the Interconnection Facilities connect to the 

CAISO Controlled Grid.  For Generating Facilities connected to the Distribution System, the Point of 

Interconnection is the point at which the Generating Facility connects to the CAISO Controlled Grid.  For 

an EDAM Resource Facility, the Point of Interconnection is the point at which the EDAM Resource Facility 

connects to the EDAM Transmission Service Provider’s transmission facilities.  For an EIM Participating 

Resource or non-participating resource, the Point of Interconnection is the point at which the EIM 

Participating Resource or non-participating resource connects to an EIM Transmission Service Provider’s 

transmission facilitiesEntity’s transmission facilities. 

 

- Point(s) of Delivery (POD) or Withdrawal  

Point(s) within the CAISO Balancing Authority Area, or for purposes of scheduling and operating the Day-

Ahead Market only, the EDAM Area where Energy and Ancillary Services are made available to a 

receiving party under this CAISO Tariff, or, for purposes of scheduling and operating the Real-Time 

Market only, the EIM Area where Energy and Ancillary Services are made available to a receiving party 

under this CAISO Tariff. 

 

- Point(s) of Receipt (POR) or Injection  

Point(s) within the CAISO Balancing Authority Area, or for purposes of scheduling and operating the Day-

Ahead Market only, the EDAM Area where Energy and Ancillary Services are made available to a 

delivering party under this CAISO Tariff, or, for purposes of scheduling and operating the Real-Time 



Market only, the EIM Area where Energy and Ancillary Services are made available by a delivering party 

under this CAISO Tariff. 

 

- Real-Time Congestion Offset   

The amount calculated pursuant to Section 11.5.4.1.21 for purposes of determining the non-zero offset 

amount allocation. 

 

- Reference Bus  

The Location(s) in the EDAM Area or the EIM Area relative to which mathematical quantities relating to a 

powerflow solution will be calculated. 

 

- Residual Unit Commitment (RUC)  

The process conducted by the CAISO in the Day-Ahead Market after the IFM has been executed to 

address mismatches between the CAISO Forecast of BAA Demand and the physical capacity committed 

in the IFM.  ensure sufficient Generating Units, System Units, System Resources, Participating Loads, 

and Proxy Demand Resources are committed to meet the CAISO Forecast of CAISO Demand. 

- RMR Dispatch 

The quantity of Energy, Imbalance Reserves, Reliability Capacity, or Ancillary Services that is mandated 

by the CAISO to be delivered in a given market for a resource by a Legacy RMR Unit under a Legacy 

RMR Contract or by an RMR Resource under an RMR Contract. 

- RUC Availability Bid 

The quantity (MW) and price ($/MW per hour) at or above which a Generating Unit, System Resource, 

System Unit, Participating Load, or Proxy Demand Resource has agreed to sell capacity RUC Capacity 

for a specified interval of time to the CAISO to meet the Residual Unit Commitment requirement.  

- RUC Award 

The portion of the RUC Capacity from resources eligible to receive RUC Availability Payments, exclusive 

of Minimum Load, capacity designated as RMR, and capacity under resource adequacy requirements as 

specified in Section 40.The quantity of RCU or RCD awarded to a resource by the RUC for a Settlement 



Period. 

- RUC Capacity  

The positive difference between the RUC Schedule and the greater of the Day-Ahead Schedule and the 

Minimum Load level of a resourceRCU or RCD. 

- RUC Price  

The Locational RCU Price or Locational RCD Price. 

The price calculated by the RUC optimization for each Trading Hour of the next Trading Day which 

reflects the price ($/MW per hour) for the next increment of RUC Capacity at a specified PNode for each 

Trading Hour. 

- RUC Schedule 

The total MW per hour amount of capacity committed by RUC including the MW per hour amounts 

committed in the Day-Ahead Schedule.The net of the Day-Ahead Schedule and the RUC Award in a 

given hour. 

- RUC Zone 

A forecast region representing a UDC or MSS Service Area, Local Capacity Area, or other collection of 

Nodes for which the CAISO has developed sufficient historical CAISO Demand and relevant weather data 

to perform a Demand Forecast for such area, for which as further provided in Section 31.5.3.2 the CAISO 

may adjust the CAISO Forecast of CAISO BAA Demand to ensure that the RUC process produces 

adequate local capacity procurement. 

 

- Scheduling Coordinator  

An entity certified by the CAISO for the purposes of undertaking the functions specified in Section 4.5.3, 

including any entity certified by the CAISO as an EDAM Entity Scheduling Coordinator, EDAM Resource 

Scheduling Coordinator, EDAM Load Serving Entity Scheduling Coordinator, or a Scheduling Coordinator 

for the purposes of undertaking the functions specified in Section 33, and including any entity certified by 

the CAISO as an EIM Entity Scheduling Coordinator or an EIM Participating Resource Scheduling 

Coordinator for the purposes of undertaking the functions specified in Section 29. 

 



- Scheduling Coordinator Metered Entity 

Pursuant to Section 10.1, an eligible entity that has elected that its Scheduling Coordinator will process 

and submit its Settlement Quality Meter Data to the CAISO.  Eligible entities include: 

i. a Generator, including Participating Generators and QFs; 

ii. a Utility Distribution Company or Small Utility Distribution Company; 

iii. a Participating Intermittent Resource; 

iv. an EDAM Entity, EDAM Resource, or EDAM Load Serving Entity; 

iv. an EIM Entity or EIM Participating Resource; 

vi. a Proxy Demand Resource or Reliability Demand Response Resource; 

vii. a Distributed Energy Resource; 

viii. an End User; and 

ixviii. Tie Point Meters with other Transmission Owners or Balancing Authority Areas. 

- Scheduling Point 

A Location in the Base Market Model at which Scheduling Coordinators may submit Iintertie Bids in the 

CAISO Markets. 

- State Estimator 

A computer software program that provides the CAISO with a near Real-Time assessment of system 

conditions within the CAISO Balancing Authority Area, including portions of the CAISO Balancing 

Authority Area where Real-Time information is unavailable, and, for purposes of the Extended Day-Ahead 

Market, including the prospective EDAM Entity and EDAM Entity Balancing Authority Area(s), and, for 

purposes of the Energy Imbalance Market, including the prospective EIM Entity and EIM Entity Balancing 

Authority Area(s). 

 

- System Marginal Energy Cost (SMEC)  

The component of the LMP that reflects the marginal cost of providing Energy from a designated 

reference Location. 

 

- System Resource  



A group of resources, single resource, or a portion of a resource located outside of the CAISO Balancing 

Authority AreaMarket Area, or, for purposes of scheduling and operating the Real-Time Market only, 

outside of an EIM Entity Balancing Authority Area, or an allocated portion of a Balancing Authority Area’s 

portfolio of generating resources that are either a static Interchange Schedule or directly responsive to 

that Balancing Authority Area’s Automatic Generation Control (AGC) capable of providing Energy and/or 

Ancillary Services to the CAISO Balancing Authority Area, or, for purposes of the Extended Day-Ahead 

Market only, to an EDAM Entity Balancing Authority Area(s), or, for purposes of scheduling and operating 

the Real-Time Market only, to an EIM Entity Balancing Authority Area, provided that if the System 

Resource is providing Regulation to the CAISO it is directly responsive to AGC. 

 

- Undelivered Capacity 

Ancillary Services capacity that receives an AS Award and Self-Provided Ancillary Services capacity, or 

capacity committed in RUC that was dispatched by the CAISO to provide Energy but where a certain 

percentage or more of the Expected Energy was not provided in Real-Time, which percentage is 

determined as specified in the applicable Business Practice Manual. 

- Undispatchable Capacity 

Ancillary Services capacity that receives an AS Award and Self-Provided Ancillary Services capacity, or 

capacity committed in RUC, that is not available for use due to a derate or Outage of the resource.  

Undispatchable Capacity includes AS Awards for Spinning Reserve and Non-Spinning Reserve capacity 

that are not available for use due to Ramp Rate constraints (e.g., operational Ramping ability is lower 

than Operating Reserve Ramp Rate).  For RUC Capacity, Undispatchable Capacity also includes RUC 

Capacity for which the resource does not have Bids to the Real-Time Market required of the RUC Award. 

- Wholesale Customer 

A person wishing to purchase Energy, Imbalance Reserves, Reliability Capacity, and Ancillary Services at 

a Bulk Supply Point or a Scheduling Point for resale. 

- Wholesale Sales 

The sale of Energy, Imbalance Reserves, Reliability Capacity, and Ancillary Services at a Bulk Supply 

Point or a Scheduling Point for resale. 



Appendix C 

Locational Marginal Price 

A. Locational Marginal Price for Energy 

The CAISO shall calculate the price of Energy at Generation PNodes, Scheduling Points, and Aggregated 

Pricing Nodes, as provided in the CAISO Tariff.  The CAISO establishes Trading Hub prices and LAPs as 

provided in the CAISO Tariff.  The LMPs at PNodes, including Scheduling Points, and Aggregated Pricing 

Nodes include separate components for the Mmarginal cost of Energy Cost, Marginal Cost of Congestion, 

and Marginal Cost of Losses, and Marginal GHG Cost.  As provided in Sections 6.5.3.2.2 and 6.5.5.2.4, 

Day-Ahead Market LMPs are calculated and posted on a Day-Ahead basis for each hour of the Day-

Ahead Market and for each interval of the Real-Time Market. 

A.1 LMP Composition in the Day-Ahead Market and the Real-Time Market 

In each hour of the Day-Ahead Market, each 15-minute interval of the Fifteen-Minute Market, and each 5-

minute interval of the Real-Time Dispatch, tThe CAISO calculates the LMP for each PNode, which is 

based on the Bids of sellers and buyers selected in the Day-Ahead or Real-Time Market as calculated 

below.  The CAISO designates uses a distributed Reference Bus, r, for the calculation of the Locational 

Marginal Prices.  The Reference Bus in the base scenario is the distributed load in the Market Area used 

in the AC power flow solution to distribute the deviations for Transmission Losses between iterations, and 

in sensitivity calculations that yield rates for Marginal Losses and the Power Transfer Distribution Factors.  

If the CAISO Market solution reverts to a DC power flow solution, the Reference Bus is not used because 

Transmission Losses are not included.  Nevertheless, the CAISO reflects the Transmission Losses for the 

Market Area in the DC power flow solution by adjusting the load by the average loss factor.  The 

Locational Marginal Prices are not determined by resources that are not eligible to set the Locational 

Marginal Price as defined in Sections 31.3.1.4 and 34.20.2.3.  For each bus other than the Reference 

BusPNode, the CAISO determines separate components of the LMP for the Marginal Energy Cost, 

Marginal Cost of Congestion, Marginal Cost of Losses, and Marginal GHG Cost, as follows System 

Marginal Cost, Marginal Cost of Congestion, and Marginal Cost of Losses relative to the Reference Bus, 

consistent with the following equation: 

LMPi = SMECr + MCCi + MCLi 



 
 

LMPr = SMECr 

𝐿𝑀𝑃௜ ൌ 𝑀𝐸𝐶௜ ൅ 𝑀𝐶𝐶௜ ൅ 𝑀𝐶𝐿௜ ൅ 𝑀𝐶𝐺௜ 

where: 

 i is the PNode index. 

 𝑀𝐸𝐶௜SMECr is the LMP component representing the marginal cost of EnergyMarginal 

Energy Cost at the Reference Bus, r (System Marginal Energy Cost)PNode i. 

 𝑀𝐶𝐶௜MCCi is the LMP component representing the Marginal Cost of Congestion at 

busPNode ii relative to the Reference Bus. 

 𝑀𝐶𝐿௜ MCLi is the LMP component representing the Marginal Cost of Losses at PNode 

ibus i relative to the Reference Bus. 

 𝑀𝐶𝐺௜ is the LMP component representing the Marginal GHG Cost at PNode i. 

B.LMP Composition in the Real-Time Market 

In each 15-minute interval and each 5-minute interval of the Fifteen Minute Market and Real-Time 

Dispatch, respectively, the CAISO calculates the LMP for each PNode, based on the Bids of sellers and 

buyers selected in those markets as specified in the FMM Schedule and 5-minute Real-Time Dispatch 

Instructions. The CAISO designates a Reference Bus, r, for calculation of the System Marginal Energy 

Cost (SMECr), which is the shadow price of the system power balance constraint.  The CAISO uses the 

distributed load in the EIM Area as the Reference Bus to calculate loss sensitivities and shift factors used 

to linearize the power balance and Transmission Constraints.  Resources that have constraints that 

prevent them from being marginal are not eligible to set the Locational Marginal Price.  For each bus 

other than the Reference Bus, the CAISO determines separate components of the LMP for the marginal 

cost of Energy, Marginal Cost of Congestion, Marginal Cost of Losses, and Marginal Greenhouse Gas 

Cost relative to the Reference Bus, consistent with the following equation: 

LMPi  SMECr  MCCi  MCLi  MCGi 

LMPr  SMECr 

where: 

 MCGi is the LMP component representing Marginal Greenhouse Gas Cost. 



 
 

For each PNode within an EIM Entity Balancing Authority Area, the LMP shall include a fourth 

component, the EIM Bid Adder component. 

 

A.2C. The System Marginal Energy Cost Component of the LMP (Day-Ahead and Real-

Time Market) 

The SMEC shall beis the same for each location throughout the systemall PNodes in each Balancing 

Authority Area in the Market Area.  The SMEC is the sensitivityShadow Price of the power balance 

constraint for the respective Balancing Authority Area at the optimal solution.  The power balance 

constraint for each Balancing Authority Area in the Market Area ensures that the physical law of 

conservation of Energy (the sum of Generation and imports equals the sum of Demand, including exports 

and Transmission Losses, plus the Net Market Transfer) is accounted for in the network market solution.  

The MEC for the Transfer System Resources (TSRs) on each side of the Market Transfer that they model 

is the MEC of the respective Balancing Authority Area.  The MEC may be different between two 

Balancing Authority Areas in the Market Area when Market Transfers between these Balancing Authority 

Areas are scheduled at their respective scheduling limits.  The MEC difference between the Balancing 

Authority Areas on either side of a specific Market Transfer generates Market Transfer revenue. This 

system level power balance constraint is enforced over the CAISO Balancing Authority Area for the Day-

Ahead Market and over the EIM Area in the Real-Time Market.  For the designated reference location the 

CAISO will utilize a distributed Load Reference Bus for which constituent PNodes are weighted using the 

Reference Bus distribution factors.  The Load distributed Reference Bus distribution factors are based on 

the Load Distribution Factors at each PNode that represents cleared Load in the Integrated Forward 

Market or forecast Load for MPM, RUC and RTM.  In the Integrated Forward Market, in the event that the 

market is not able to clear based on the use of a distributed load Reference Bus, the CAISO will use a 

distributed generation Reference Bus for which the constituent nodes and the weights are determined 

economically within the running of the Integrated Forward Market based on available economic bids.  In 

the event that the CAISO employs a distributed generation Reference Bus, it will notify Market 

Participants of which Integrated Forward Market runs required the use of this backstop mechanism.  A 

distributed Load Reference Bus will be used for RUC and RTM regardless of whether a distributed 



 
 

Generation Reference Bus were used in the corresponding Integrated Forward Market run.  If the market-

clearing problem is limited by the system-level power balance constraint, the market clearing process 

would create a Shadow Price for the power balance constraint only when the relaxation of the constraint 

would result in a reduction in the total cost to operate the system. 

A.3D. Marginal Congestion Component of the LMPCalculations (Day-Ahead and Real-

Time) 

The CAISO calculates the Marginal Costs of Congestion at each bus PNode as a component of the bus-

level LMP.  The Marginal Cost of Congestion (MCCi) component of the LMP at bus i is calculated in the 

Day-Ahead Market using the equation the net contribution of the Shadow Prices of the binding 

Transmission Constraints at the optimal solution, weighed by the respective Power Transfer Distribution 

Factors, as follows: 
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whereWhere: 

 i is thea PNode index. 

 n is a node index. 

 m is the Transmission Cconstraint or monitored element index in the Market Area; 

transmission constraints outside the Market Area are not enforced. 

 k is the constraint case index; zero (0) indicates the base case where all transmission 

and generation facilities are in service, whereas a positive case indicates a preventive 

transmission or generation contingency case, as applicable, both in the base case for 

meeting Demand and in the case of modeling the dispatch of Energy for the capacity 

corresponding to the Uncertainty Awards. 

 g is the generation contingency case. 

 Og is the node index associated with the generator contingency case g. 



 
 

 j is the transmission component index of Transmission Constraint m.  When Transmission 

Constraint m is a Nomogram, there can be more than one transmission components in it;.  

When Transmission Constraint m is any other Transmission Constraint otherwise, there 

isshall be only one transmission component. 

  is the number of preventive contingencies. 

 K is the number of preventive transmission contingencies, both in the base case for 

meeting Demand and in the case of modeling the dispatch of Energy for the capacity 

corresponding to the Uncertainty Awards constraint cases, besides the base case.  

 Kg  is the number of preventive generation contingencies. 

 M is the number of Transmission Constraints monitored elements, both in the base case 

for meeting Demand and in the case of modeling the dispatch of Energy for the capacity 

corresponding to the Uncertainty Awards.  

 𝐽௠𝐽𝑚 is the number of transmission components offor Transmission Cconstraint m. 

 𝑃𝑇𝐷𝐹௜,௝,௠,௞, 𝑃𝑇𝐷𝐹௜,௝,௠,௞
ሺூோ௎ሻ , and 𝑃𝑇𝐷𝐹௜,௝,௠,௞

ሺூோ஽ሻ𝑃𝑇𝐷𝐹௜,௝,௞ is the Power Transfer Distribution Factor 

(PTDF) for the busPNode i on transmission component j of the Transmission Constraint 

m in constraint case k in the base, IRU deployment, or IRD deployment scenario, 

respectively k which represents; it is the flow contribution onacross that transmission 

component j when an increment of power is injected at PNodebus i and an equivalent 

amount of power is withdrawn at the Reference Bus. For Market Area Intertie Resources 

at a Scheduling Point, and TSRs at a Transfer Location, the PTDF to an intertie 

constraint or intertie scheduling limit at that Scheduling Point is +1 for an import and –1 

for an export.  The CAISO does not consider the effect of Transmission Llosses in the 

determination calculation of PTDFs; they depend only on the network configuration. 

Furthermore, the difference between the PTDFs at two PNodes with respect to any 

binding Transmission Constraint, and thus the difference between the MCCs of the LMPs 

at these PNodes, is independent from the selection of the Reference Bus. 



 
 

 𝑐௝,௠ Cj,m is the constraint coefficient for the transmission component j of Transmission 

Cconstraint m. Wwhen Transmission Cconstraint m is a Nomogram,; otherwise, this 

constraintrepresents the relevant coefficient is for that component.  When constraint m is 

any other Transmission Constraint, this coefficient will always be one.   

 𝜇௠,௞, 𝜇௠,௞
ሺூோ௎ሻ, and 𝜇௠,௞

ሺூோ஽ሻ is the constraint Shadow Price onof Transmission Cconstraint m in 

constraint case k in the base, IRU deployment, or IRD deployment scenario, 

respectivelyand is equivalent to the reduction in system cost expressed in $/MWh that 

results from a marginal increase of the capacity on constraint m.  If the market-clearing 

problem is limited by any Transmission Constraint including Interties, branch groups, 

flowgates, nomograms, and Energy Imbalance Market-related transmission constraints 

(EIM Transfer constraints and power balance constraint for a Balancing Authority Area), 

the market clearing process would create a Shadow Price for the Transmission 

Constraint, only when the relaxation of the constraint would result in a reduction in the 

total cost to operate the system. 

  is the constraint Shadow Price on constraint m in the preventive transmission 

contingency case k and is equivalent to the reduction in system cost expressed in $/MWh 

that results from a marginal increase of the capacity on constraint m in the preventive 

transmission contingency case k.  If the market-clearing problem is limited by any 

Transmission Constraint including Interties, branch groups, flowgates, nomograms, and 

Energy Imbalance Market-related transmission constraints (EIM Transfer constraints and 

power balance constraint for a Balancing Authority Area), the market clearing process 

would create a Shadow Price for the Transmission Constraint, only when the relaxation of 

the constraint would result in a reduction in total cost to operate the system.  

  is the constraint Shadow Price on constraint m in the preventive generator 

contingency case g and is equivalent to the reduction in system cost expressed in $/MWh 

that results from a marginal increase of the capacity on constraint m in the preventive 

generator contingency case g.  If the market-clearing problem is limited by any 



 
 

Transmission Constraint including Interties, branch groups, flowgates, nomograms, and 

Energy Imbalance Market-related transmission constraints (EIM Transfer constraints and 

power balance constraint for a Balancing Authority Area), the market clearing process 

would create a Shadow Price for the Transmission Constraint, only when the relaxation of 

the constraint would result in a reduction in the total cost to operate the system. 

  is the binary parameter that identifies the node with a generator outage under 

generator contingency case g.  This parameter is one for all nodes in index i when i is the 

outage node Og associated with a generator contingency case g.  This parameter is zero 

for all nodes in index i when i is not the outage node Og associated with the generator 

contingency case g.  

  is the Power Transfer Distribution Factor for the bus i on transmission 

component m under the preventive contingency case k, which represents the flow across 

that transmission component m when an increment of power is injected at bus i and an 

equivalent amount of power is withdrawn at the Reference Bus.  The CAISO does not 

consider the effect of losses in the determination of PTDFs.  

  is the Power Transfer Distribution for the bus i on transmission component m 

under the generator contingency case g, which represents the flow across that 

transmission component m when an increment of power is injected at bus i and an 

equivalent amount of power is withdrawn at the Reference Bus.  The CAISO does not 

consider the effect of losses in the determination of PTDFs.  

 is the Power Transfer Distribution Factor for the bus n on transmission 

component m under the generator contingency case g, which represents the flow across 

that transmission component m when an increment of power is injected at bus n and an 

equivalent amount of power is withdrawn at the Reference Bus.  The CAISO does not 

consider the effect of losses in the determination of PTDFs. 

 GLDFOg,n is the generation loss distribution factor in the preventive generator contingency 

case g.  The value is negative one when n is Og.  This value is zero when n is not Og, and 



 
 

when n is not associated with a frequency response capable generator.  This value is the 

committed generator maximum capacity at n divided by the sum of the maximum capacity 

from all committed frequency response capable generators when n is not Og and n is 

associated with a frequency response capable generator. 

The MCC at PNodes in an EIM Entity Balancing Authority Area j in the Real Time Market includes an 

additional contribution from the shadow price of the power balance constraint for that Balancing Authority 

Area, j, as follows:  

 
 

A power balance constraint is not formulated for the CAISO Balancing Authority Area alone in the RTM.  

The shadow price of the power balance constraint for EIM Entity Balancing Authority Area j (j) has the 

following contributions: 

a) the shadow price of the EIM Transfer distribution constraint (j), which distributes the EIM 

Transfer for Balancing Authority Area j to Energy transfers on interties with other 

Balancing Authority Areas in the EIM Area; and 

b) the shadow price of the EIM Transfer scheduling limit for Balancing Authority Area j, 

upper (j) or lower (j):  

j  j - j  j  

Where j is zero for the CAISO Balancing Authority Area since the power balance constraint is not 

formulated for it. 

The difference between the shadow prices of the EIM Transfer distribution constraints for two Balancing 

Authority Areas j and k in the EIM Area has the following contributions from any intertie l used for energy 

transfers between these two Balancing Authority Areas:  

a) the EIM Transfer schedule cost that applies to that intertie l (cl); 

b) the shadow price of the Energy transfer schedule limit from Balancing Authority Area j to 

Balancing Authority Area k that applies to that intertie l, upper limit (l) or lower limit (l); 

and 



 
 

c) the shadow price of the scheduling limit that constrains both Energy transfers and 

additional schedules to Balancing Authority Area j on that intertie l, upper limit (l) or 

lower limit (l):  

j - k  -cl - l  l  l - l  

There may be multiple scheduling limits under (c) above that constrain schedules on a given EIM Intertie. 

A.4E. Marginal Losses Component Calculationof the LMP  

The CAISO calculates the Marginal Cost of Losses (MCLi) at each PNode bus i as the product of the 

MEC and the rate for Marginal Losses at that PNode, as follows described in Section 27.1.1.2. The MCL 

component of the LMP at any bus i within the CAISO’s Balancing Authority Area is calculated in the Day-

Ahead Market and the Real-Time Market using the equation: 

𝑀𝐶𝐿௜ ൌ െ𝑀𝐸𝐶௜  
𝜕𝐿
𝜕𝑃௜

 

The MCL component of the LMP at any bus i within an EIM Balancing Authority Area is calculated in the 

Real-Time Market using the equation: 

MCLi = MLFi * (SMECr  j - ) 

Where the rate for Marginal Losses at PNode i (𝜕𝐿 𝜕𝑃௜⁄ ) is the sensitivity (partial derivative) of system 

losses (L) to an increment of power injected at that PNode (𝑃௜) and absorbed by the Reference Bus.  This 

calculation reflects the area interchange control feature of the AC power flow where the net scheduled 

interchange (NSI) of a Balancing Authority Area in the FNM is kept constant while the iterative solution 

distributes loss deviation from the previous iteration to the Reference Bus.  Consequently, the rate for 

Marginal Losses of the TSRs that model a Market Transfer at a Transfer Location between two Balancing 

Authority Areas in the Market Area may be different because these TSRs belong to different Balancing 

Authority Areas.  The CAISO sets the MCL for both of these TSRs to the average rate for Marginal 

Losses between the two so that there is no MCL difference between the TSRs on either side of a specific 

Market Transfer.  The Marginal Losses on transmission facilities outside the Market Area are ignored in 

the calculation of the MCL. 

 MLFi (the marginal loss factor for PNode i to the system Reference Bus) = - ∂L/∂Gi,  

Where:  



 
 

L = system losses;  

Gi = “generation injected” at PNode i; and  

∂L/∂Gi is the partial derivative of system losses with respect to generation injection at bus i. 

 SMECr is the marginal cost of Energy at the Reference Bus r (System Marginal Energy Cost). 

 j = the shadow price of the power balance constraint for the Balancing Authority Area in which the 

bus is located; and  

  = the shadow price of the EIM export allocation constraint. 

The MCL at PNodes in an EIM Entity Balancing Authority Area j in the Real Time Market includes 

additional contributions from the shadow price of the power balance constraint for that Balancing 

Authority Area (j) and the shadow price of the net imbalance energy export allocation constraint for 

greenhouse gas regulation (): 

MCLi = MLFi * (SMECr  j - ) 

 

A.5F. Marginal Greenhouse Gas Cost Component of the LMP  

The CAISO employs a GHG model in the DAM and RTM as described in Sections 29.32 and 33.32.  The 

GHG model calculates an optimal GHG Transfer for each GHG Regulation Area.  If the GHG Transfer for 

a GHG Regulation Area is an import, it is allocated optimally to resources outside that GHG Regulation 

Area based on those resources’ GHG Bid Adders.  In that case, the Marginal GHG Cost for all PNodes in 

a specific GHG Regulation Area is the Shadow Price of the GHG Transfer allocation constraint for that 

GHG Regulation Area and it represents the marginal cost of GHG regulation for net import transfer into 

that GHG Regulation Area.  If the GHG Transfer is an export, the GHG Transfer allocation constraint is 

not binding, all GHG attributions are zero for that GHG Regulation Area, and the Marginal GHG Cost for 

all PNodes in that GHG Regulation Area is zero.  The Marginal GHG Cost outside of all GHG Regulation 

Areas is always zero.  Furthermore, the Marginal GHG Cost of a TSR is always zero, even when its 

Transfer Location is within or at the border of a GHG Regulation Area, because the associated GHG 

regulation cost is collected from the LMP settlement of all physical resources within the GHG Regulation 

Area and paid explicitly to the respective resources outside the GHG Regulation Area with GHG 

Attributions for that GHG Regulation Area. 



 
 

For EIM Participating Resources within an EIM Entity Balancing Authority Area and Energy imported to or 

exported from an EIM Entity Balancing Authority Area, the CAISO will include the Marginal Greenhouse 

Gas Cost in dispatching Energy from the relevant EIM Participating Resources to serve load in the CAISO 

Balancing Authority Area.  The CAISO will allocate the Net Imbalance Energy Export optimally to EIM 

Participating Resources.  This allocation does not depend on the location of the EIM Entity Participating 

Resource; i.e. the CAISO does not use a shift factor in the allocation.  If the Net Imbalance Energy Export 

from all EIM Entity Balancing Authority Areas as a group is negative or zero, there is no associated Net 

Imbalance Energy Export allocation or Marginal Greenhouse Gas Cost. Otherwise the Net Imbalance 

Energy Export constraint is binding with a Shadow Price ().  The market-clearing process produces a 

Shadow Price for the Net Imbalanced Energy Export constraint only when the relaxation of the constraint 

would result in reduction in the total cost to operate the system.  The CAISO determines the Marginal 

Greenhouse Gas Cost component of the LMP at a PNode in an EIM Entity Balancing Authority Area and 

LMPs for imports and exports between that EIM Entity Balancing Authority Area and a non-EIM Balancing 

Authority Area as the negative of the Shadow Price of the Net Imbalance Energy Export constraint. 

A.6G. Trading Hub Price Calculation  

The CAISO calculates Existing Zone Generation Trading Hub prices, as provided in Section 27.3, based 

on the LMP calculations described in this Attachment and in Section 27.2. 

A.7H. Load Aggregation PointZone Price Calculation  

The CAISO calculates LAP prices as described in Sections 27.2.2. 

A.8I. Intertie Scheduling Point Price Calculation  

The CAISO calculates LMPs for intertie resources at Scheduling Points, which are represented in the 

FNM as PNodes or aggregations of PNodes, external to the Market CAISO Balancing Authority Area (i.e., 

at the boundary of a Balancing Authority Area inside the Market Area with a Balancing Authority Area 

outside the Market Area), through the same process that is used to calculate LMPs for PNodes within the 

MarketCAISO Balancing Authority Area.  In some cases, facilities that are part of the CAISO Controlled 

Grid but are external to the CAISO Balancing Authority Area connect some iIntertie Scheduling Points to 

the CAISO Balancing Authority Area, and in these cases, the Scheduling Points are within external 

Balancing Authority Areas.  In both of these cases, the Scheduling Points are represented in the FNM at 



 
 

the relevant Locations and used to schedule imports and exports to/from the CAISO Balancing Authority 

Area.  The MCC of the LMP at a Scheduling Point includes contributions from binding intertie constraints 

and intertie scheduling limits that constrain import/export Schedules at the relevant Scheduling Point.  

Normally, System Resources are registered at a Scheduling Point to a Balancing Authority Area in the 

Market Area to model Energy or capacity imports/exports from/to a Balancing Authority Area outside the 

Market Area.  In this case, the CAISO distributes the import/export Energy Schedule or capacity award of 

the System Resource to the Default Generation Aggregation Point (DGAP) of the Balancing Authority 

Area outside the Market Area that is the source/sink.  If the source/sink Balancing Authority Area is 

unknown at the time the CAISO Market runs, the CAISO distributes the import/export Energy Schedule or 

capacity award of the relevant System Resource to the Generic Generation Aggregation Point (GGAP) for 

the relevant Scheduling Point, and the MCL and MCC of the LMP of the System Resource reflect the 

Marginal Losses and Congestion at the relevant DGAP or GGAP, respectively. 

In certain cases, System Resources are registered at a Scheduling Point to a Balancing Authority Area in 

the Market Area to model Energy imports/exports from/to another Balancing Authority Area inside the 

Market Area.  This occurs because of differences in the Market Area between the Day-Ahead Market and 

the Real-Time Market when a Balancing Authority Area is outside the EDAM Area in the Day-Ahead 

Market, but inside the EIM Area in the Real-Time Market.  In this case, the day-ahead Energy schedule of 

the relevant System Resource is distributed in the Real-Time Market to the DGAP of the source/sink 

Balancing Authority Area that is in the EIM Area, but cancelled with an opposite base Energy schedule of 

an EIM Mirror System Resource at the same Scheduling Point with the same distribution.  The EIM Mirror 

System Resource belongs to the source/sink Balancing Authority Area and its base Energy schedule 

matches the day-ahead Energy schedule of the System Resource it mirrors.  The EIM Mirror System 

Resource that mirrors a System Resource has an export base schedule that matches the day-ahead 

import schedule of its mirrored System Resource, or a base import schedule that matches the day-ahead 

export schedule of its mirrored System Resource.  The LMPs of the EIM Mirror System Resource and the 

System Resource it mirrors are different in general because the MEC, MCL, and MCC components differ 

since the two resources belong to different Balancing Authority Areas in the Market Area.  The CAISO 

places injections and withdrawals at the Scheduling Point PNodes to represent Bids and Schedules 



 
 

whose supporting physical injection and withdrawal locations may be unknown, and the LMPs for 

Settlement of accepted Bids are established at the Scheduling Point PNodes. 

A.8I.1 Intertie Scheduling Point Price Calculation for IBAAs 

A.8I.1.1 Scheduling Point Prices  

As described in Section 27.5.3, the CAISO’s FNM includes a full model of the network topology of each 

IBAA.  The CAISO will specify Resource IDs that associate Intertie Scheduling Point Bids and Schedules 

with supporting injection and withdrawal locations on the FNM.  These Resource IDs may be specified by 

the CAISO based on the information available to it, or developed pursuant to a Market Efficiency 

Enhancement Agreement. Once these Resource IDs are established, the CAISO will determine Intertie 

Scheduling Point LMPs based on the injection and withdrawal locations associated with each Intertie 

Scheduling Point Bid and Schedule by the appropriate Resource ID.  In calculating these LMPs the 

CAISO follows the provisions specified in Section 27.5.3 regarding the treatment of Transmission 

Constraints and losses on the IBAA network facilities.  Unless otherwise required pursuant to an effective 

MEEA, the default pricing for all imports from the IBAA(s) to the CAISO Balancing Authority Area will be 

based on the SMUD/TID IBAA Import LMP and all exports to the IBAA(s) from the CAISO Balancing 

Authority Area will be based on the SMUD/TID IBAA Export LMP.  The SMUD/TID IBAA Import LMP will 

be calculated based on modeling of supply resources that assumes all supply is from the Captain Jack 

substation as defined by WECC.  The SMUD/TID IBAA Export LMP will be calculated based on the 

Sacramento Municipal Utility District hub that reflects Intertie distribution factors developed from a 

seasonal power flow base case study of the WECC region using an equivalencing technique that requires 

the Sacramento Municipal Utility District hub to be equivalenced to only the buses that comprise the 

aggregated set of load resources in the IBAA, with all generation also being retained at its buses within 

the IBAA.  The resulting load distribution within each aggregated set of load resources within the IBAA 

defines the Intertie distribution factors for exports from the CAISO Balancing Authority Area. 

A.8I.1.2 Applicable Marginal Losses Adjustment 

For import Schedules to the CAISO Balancing Authority Area at the southern terminus of the California-

Oregon Transmission Project at the Tracy substation or at the applicable Scheduling Point that connects 

the CAISO Balancing Authority and the Western Area Power Administration system, the CAISO will 



 
 

replace the Marginal Cost of Losses at the otherwise applicable source for such Schedules with the 

Marginal Cost of Losses at the Tracy substation or at the applicable Scheduling point that connects the 

CAISO Balancing Authority Area and the Western Area Power Administration system, provided that the 

Scheduling Coordinators certify as discussed further below that the Schedules originate from transactions 

that use: (a) the California-Oregon Transmission Project; or (b) transmission facilities owned by the 

Western Area Power Administration within the SMUD/TID IBAA.  In addition, as described further below, 

the Scheduling Coordinator must certify that the Schedules are subject to: (a) charges for losses by the 

Western Area Power Administration for the use of transmission facilities owned by the Western Area 

Power Administration within the SMUD/TID IBAA; or (b) charges for losses by the Transmission Agency 

of Northern California for the use of the California-Oregon Transmission Project. The CAISO will establish 

Resource IDs that are to be used only to submit Bids, including Self-Schedules, for the purpose of 

establishing Schedules that are eligible for this loss adjustment. 

Prior to obtaining such Resource IDs, the relevant Scheduling Coordinator shall certify that it will only use 

this established Resource ID for Bids, including Self-Schedules, that originate from transactions that use: 

(a) the California-Oregon Transmission Project; or (b) transmission facilities owned by the Western Area 

Power Administration within the SMUD/TID IBAA.  In addition, the Scheduling Coordinator must certify 

that the Schedules are subject to: (a) charges for losses by the Western Area Power Administration for 

the use of transmission facilities owned by the Western Area Power Administration within the SMUD/TID 

IBAA; or (b) Transmission Agency of Northern California for the use of the California-Oregon 

Transmission Project.  Further, by actually using such Resource ID, the Scheduling Coordinator 

represents that such Bids, including Self-Schedules, that originate from transactions that use: (a) the 

California-Oregon Transmission Project; or (b) transmission facilities owned by the Western Area Power 

Administration within the SMUD/TID IBAA.  In addition, the Scheduling Coordinator must certify that the 

Schedules are subject to: (a) charges for losses by the Western Area Power Administration for the use of 

transmission facilities owned by the Western Area Power Administration within the SMUD/TID IBAA; or 

(b) Transmission Agency of Northern California for the use of the California-Oregon Transmission Project.  

Schedules and Dispatches settled under such Resource IDs shall be subject to an LMP which has 

accounted for the Marginal Cost of Losses as if there were an actual physical generation facility at the 



 
 

Tracy Scheduling Point or at the applicable Scheduling Point that connects the CAISO Balancing 

Authority Area and the Western Area Power Administration system as opposed to the Marginal Cost of 

Losses under the IBAA LMPs specified in Section I.1.1 of this Appendix.  The CAISO may request 

information on a monthly basis from such Scheduling Coordinators to verify these certifications.  Any such 

request shall be limited to transactions that use the designated Resource IDs during the six month prior 

period to the date of the request.  The CAISO will calculate a re-adjustment of the Marginal Cost of 

Losses at the Tracy substation or at the applicable Scheduling Point that connects the CAISO Balancing 

Authority Area and the Western Area Power Administration system to reflect the otherwise applicable 

source for such Schedules for any Settlement Interval in which the CAISO has determined that the 

Scheduling Coordinator’s payments did not reflect transactions that meet the above specified certification 

requirements.  Any amounts owed to the CAISO for such Marginal Cost of Losses re-adjustments will be 

recovered by the CAISO from the affected Scheduling Coordinator by netting the amounts owed from 

payments due in subsequent Settlements Statements until the outstanding amounts are fully recovered. 

For export Schedules from the CAISO Balancing Authority Area at the southern terminus of the 

California-Oregon Transmission Project at the Tracy substation or at the applicable Scheduling Point that 

connects the CAISO Balancing Authority Area and the Western Area Power Administration system, the 

CAISO will replace the Marginal Cost of Losses at the otherwise applicable sink for such Schedules with 

the Marginal Cost of Losses at the Tracy substation or at the applicable Scheduling Point that connects 

the CAISO Balancing Authority Area and the Western Area Power Administration system, provided that 

the Scheduling Coordinator certifies, as discussed below, where the export Schedules use: (a) the 

California-Oregon Transmission Project; or (b) any transmission facilities owned by the Western Area 

Power Administration within the SMUD/TID IBAA.  In addition, the Scheduling Coordinator must certify 

that the affected Schedules are charged losses by: (a) the Western Area Power Administration for the use 

of transmission facilities owned by the Western Area Power Administration within the SMUD/TID IBAA; or 

(b) Transmission Agency of Northern California for the use of the California-Oregon Transmission Project.  

The CAISO will establish Resource IDs that are to be used only to submit Bids, including Self-Schedules, 

for the purpose of establishing Schedules that are eligible for this loss adjustment.  Prior to obtaining such 

Resource IDs, the relevant Scheduling Coordinator shall certify that it will only use this established 



 
 

Resource ID for Bids, including Self-Schedules, where the export Schedules use: (a) the California-

Oregon Transmission Project; or (b) any transmission facilities owned by the Western Area Power 

Administration within the SMUD/TID IBAA.  In addition the Scheduling Coordinator must certify that the 

affected Schedules are charged losses by: (a) the Western Area Power Administration for the use of 

transmission facilities owned by the Western Area Power Administration within the SMUD/TID IBAA; or 

(b) Transmission Agency of Northern California for the use of the California-Oregon Transmission Project.  

Further, by actually using such Resource ID, the Scheduling Coordinator represents that such Bids, 

including Self-Schedules, are used for the above specified conditions. 

Schedules and Dispatches settled under such Resource IDs shall be subject to an LMP which has 

accounted for the Marginal Cost of Losses as if there were an actual physical generation facility at the 

Tracy Scheduling Point or at the applicable Scheduling Point that connects the CAISO Balancing 

Authority Area and the Western Area Power Administration system as opposed to the Marginal Cost of 

Losses under the IBAA LMPs specified in Section I.1.1 of this Appendix.  The CAISO may request 

information on a monthly basis from such Scheduling Coordinators to verify that schedules for such 

Resource IDs meet the above specified conditions.  Any such request shall be limited to transactions that 

use the designated Resource IDs during the six month prior period to the date of the request. 

The CAISO will calculate a re-adjustment of the Marginal Cost of Losses at the Tracy substation or at the 

applicable Scheduling Point that connects the CAISO Balancing Authority Area and the Western Area 

Power Administration system to reflect the otherwise applicable sink for such Schedules for any 

Settlement Interval in which the CAISO has determined that the Scheduling Coordinator’s payments did 

not reflect transactions that met the above specified conditions.  Any amounts owed to the CAISO for 

such Marginal Cost of Losses re-adjustments will be recovered by the CAISO from the affected 

Scheduling Coordinator by netting the amounts owed from payments due in subsequent Settlements 

Statements until the outstanding amounts are fully recovered. 

B. Locational Marginal Price for Imbalance Reserves 

The CAISO shall calculate the Locational IRU Price and Locational IRD Price at Generation PNodes, 

Scheduling Points, and Aggregated Pricing Nodes, as provided in the CAISO Tariff.  The Locational IRU 

Price and Locational IRD Price at PNodes, Scheduling Points, and Aggregated Pricing Nodes include 



 
 

separate components for the Marginal IRU or IRD Cost, and the Marginal IRU or IRD Cost of Congestion, 

respectively.  As provided in Section 6.5.3.2.2, Locational IRU Prices and Locational IRD Prices are 

calculated and posted for each hour of the Day-Ahead Market.  There are different Locational Marginal 

Prices for IRU and IRD at any given Location in the Market Area. 

B.1. Locational IRU and IRD Price Composition 

In each hour of the Day-Ahead Market, the CAISO calculates the Locational IRU Price and Locational 

IRD Price for each PNode, which is based on the IRU and IRD Bids of sellers selected in the Day-Ahead 

Market as calculated below.  The CAISO uses a Reference Bus for the calculation of the Locational IRU 

Price and Locational IRD Price.  The Reference Bus for the Locational IRU Price is the distributed IRU 

requirement in the Market Area, whereas the Reference Bus for the Locational IRD Price is the distributed 

IRD requirement in the Market Area.  The Reference Bus is used in sensitivity calculations that yield the 

Power Transfer Distribution Factors.  The CAISO does not employ an AC power flow in the IRU and IRD 

deployment scenarios in the IFM.  The Transmission Constraints in the IRU and IRD deployment 

scenarios are formulated as linear extensions of the Transmission Constraints in the base scenario using 

the AC power flow solution for the base scenario.  Therefore, there is no marginal loss component in the 

Locational IRU Price and Locational IRD Price.  For each PNode, the CAISO determines separate 

components of the Locational IRU Price and Locational IRD Price for the Marginal IRU and IRD Cost, and 

the Marginal Cost of Congestion for IRU and IRD, as follows: 
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where: 

 i is the PNode index. 

 𝑀𝐸𝐶௜
ሺூோ௎ሻ is the Locational IRU Price component representing the Marginal IRU Cost at PNode i. 

 𝑀𝐶𝐶௜
ሺூோ௎ሻ is the Locational IRU Price component representing the Marginal Cost of Congestion for 

IRU at PNode i. 

 𝑀𝐸𝐶௜
ሺூோ஽ሻ is the Locational IRD Price component representing the Marginal IRD Cost at PNode i. 

 𝑀𝐶𝐶௜
ሺூோ஽ሻ is the Locational IRD Price component representing the Marginal Cost of Congestion for 



 
 

IRD at PNode i. 

B.2. Marginal IRU and IRD Cost Component 

The Marginal IRU and IRD Cost Component is the same for all PNodes in each Balancing Authority Area 

in the Market Area.  It is the Shadow Price of the power balance constraint in the IRU or IRD deployment 

scenario for the respective Balancing Authority Area at the optimal solution in the IFM.  The power 

balance constraint for each Balancing Authority Area in the Market Area ensures that the physical law of 

conservation of Energy and deployed capacity (the sum of physical resource energy schedules from the 

base scenario plus the deployed IRU or IRD awards equals the IRU or IRD requirement minus the IRU or 

IRD demand relaxation plus the Net IRU or IRD Transfer) is accounted for in the solution of the IRU or 

IRD deployment scenario.  The Marginal IRU or IRD Cost for the Transfer System Resources (TSRs) on 

each side of an EDAM Transfer is the Marginal IRU or IRD Cost of the respective Balancing Authority 

Area.  The Marginal IRU or IRD Cost may be different between two Balancing Authority Areas in the 

Market Area when EDAM Transfers between these Balancing Authority Areas are scheduled at their 

respective scheduling limits.  The Marginal IRU or IRD Cost difference between the Balancing Authority 

Areas on either side of a specific EDAM Transfer generates EDAM Transfer revenue. 

B.3. Marginal Congestion Component for IRU and IRD 

The CAISO calculates the Marginal Cost of Congestion for IRU and IRD at each PNode as the net 

contribution of the Shadow Prices of the binding Transmission Constraints in the IRU or IRD deployment 

scenarios at the optimal solution for IFM, weighed by the respective Power Transfer Distribution Factors, 

as follows: 
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Where: 

 i is the Pnode index. 

 m is the Transmission Constraint index in the Market Area; transmission constraints 

outside the Market Area are not enforced. 



 
 

 k is the constraint case index; zero (0) indicates the base case where all transmission 

and generation facilities are in service, whereas a positive case indicates a preventive 

transmission or generation contingency case, as applicable. 

 j is the transmission component index of Transmission Constraint m.  When Transmission 

Constraint m is a Nomogram, there can be more than one transmission components in it; 

otherwise, there is only one transmission component. 

 K is the number of constraint cases, besides the base case.  

 M is the number of Transmission Constraints.  

 𝐽௠ is the number of transmission components of Transmission Constraint m.  

 𝑃𝑇𝐷𝐹௜,௝,௠,௞
ሺூோ௎ሻ  and 𝑃𝑇𝐷𝐹௜,௝,௠,௞

ሺூோ஽ሻ  is the Power Transfer Distribution Factor (PTDF) for PNode i 

on transmission component j of Transmission Constraint m in constraint case k in the IRU 

or IRD deployment scenario; it is the power flow contribution on that transmission 

component j when an increment of power is injected at PNode i and an equivalent 

amount of power is withdrawn at the Reference Bus.  For Market Area Intertie resources 

at a Scheduling Point, and TSRs at a Transfer Location, the PTDF to an intertie 

constraint or intertie scheduling limit at that Scheduling Point is +1 for an import and –1 

for an export.  The CAISO does not consider the effect of Transmission Losses in the 

calculation of PTDFs; they depend only on the network configuration. Furthermore, the 

difference between the PTDFs at two PNodes with respect to any binding Transmission 

Constraint, and thus the difference between the Marginal Cost of Congestion for IRU or 

IRD at these PNodes, is independent from the selection of the Reference Bus. The 

PTDFs in the IRU or IRD deployment scenarios are different from the ones in the base 

scenario of the IFM because although the network configuration is the same, the 

Reference Bus is different; furthermore, the binding constraints in the base and the IRU 

or IRD deployment scenarios may be different. 



 
 

 𝑐௝,௠ is the constraint coefficient for transmission component j of Transmission Constraint 

m when Transmission Constraint m is a Nomogram; otherwise, this constraint coefficient 

is always one.   

 𝜇௠,௞
ሺூோ௎ሻ and 𝜇௠,௞

ሺூோ஽ሻ is the Shadow Price of Transmission Constraint m in constraint case k at 

the IRU or IRD deployment scenario in the optimal solution of the IFM. 

C. Locational Marginal Price for Reliability Capacity 

The CAISO shall calculate the Locational RCU Price and Locational RCD Price at Generation PNodes, 

Scheduling Points, and Aggregated Pricing Nodes, as provided in the CAISO Tariff.  The Locational RCU 

Price and Locational RCD Price at PNodes, Scheduling Points, and Aggregated Pricing Nodes include 

separate components for the Marginal RCU or RCD Cost, Marginal RCU or RCD Cost of Congestion, and 

Marginal RCU or RCD Cost of Losses, respectively.  As provided in Section 6.5.3.2.2, Locational RCU 

Prices and Locational RCD Prices are calculated and posted for each hour of the Day-Ahead Market. 

There is a single Locational Marginal Price for Reliability Capacity that applies to both Reliability Capacity 

Up and Reliability Capacity Down at any given Location in the Market Area. 

C.1. Locational RCU and RCD Price Composition 

In each hour of the Day-Ahead Market, the CAISO calculates the Locational RCU Price and Locational 

RCD Price for each PNode, which is based on the RCU and RCD Bids of sellers selected in the Day-

Ahead Market as calculated below.  The CAISO uses a Reference Bus for the calculation of the 

Locational RCU Price and Locational RCD Price.  The Reference Bus is the distributed demand forecast 

in the Market Area, used in the AC power flow solution in RUC to distribute the deviations for 

Transmission Losses between iterations, and in sensitivity calculations that yield rates for Marginal 

Losses and the Power Transfer Distribution Factors.  If the CAISO Market solution reverts to a DC power 

flow solution, the Reference Bus is not used because Transmission Losses are not included.  

Nevertheless, the CAISO reflects the Transmission Losses for the Market Area in the DC power flow 

solution by adjusting the load by the average loss factor.  For each PNode, the CAISO determines 

separate components of the Locational RCU Price and Locational RCD Price for the Marginal RCU and 

RCD Cost, Marginal Cost of Congestion for RCU and RCD, and Marginal Cost of Losses for RCU and 

RCD, as follows: 



 
 

𝐿𝑀𝑃௜
ሺோ௎஼ሻ ൌ 𝑀𝐸𝐶௜

ሺோ௎஼ሻ ൅ 𝑀𝐶𝐶௜
ሺோ௎஼ሻ ൅ 𝑀𝐶𝐿௜

ሺோ௎஼ሻ 

where: 

 i is the PNode index. 

 𝑀𝐸𝐶௜
ሺோ௎஼ሻ is the Locational RCU Price and Locational RCD Price component representing the 

Marginal Reliability Capacity Cost at PNode i. 

 𝑀𝐶𝐶௜
ሺோ௎஼ሻ is the Locational RCU Price and Locational RCD Price component representing the 

Marginal Cost of Congestion for RCU and RCD at PNode i. 

 𝑀𝐶𝐿௜
ሺோ௎஼ሻ is the Locational RCU Price and Locational RCD Price component representing the 

Marginal Cost of Losses for RCU and RCD at PNode i. 

C.2. Marginal Reliability Capacity Cost Component 

The Marginal Reliability Capacity Cost Component is the same for all PNodes in each Balancing Authority 

Area in the Market Area.  It is the Shadow Price of the power balance constraint for the respective 

Balancing Authority Area at the optimal solution in the RUC.  The power balance constraint for each 

Balancing Authority Area in the Market Area ensures that the physical law of conservation of Energy (the 

sum of physical resource energy schedules from the IFM plus the deployed Reliability Capacity awards 

equals the demand forecast plus the Net Reliability Capacity Transfer) is accounted for in the RUC 

solution.  The Marginal Reliability Capacity Cost for the Transfer System Resources (TSRs) on each side 

of an EDAM Transfer is the Marginal Reliability Capacity Cost of the respective Balancing Authority Area.  

The Marginal Reliability Capacity Cost may be different between two Balancing Authority Areas in the 

Market Area when EDAM Transfers between these Balancing Authority Areas are scheduled at their 

respective scheduling limits.  The Marginal Reliability Capacity Cost difference between the Balancing 

Authority Areas on either side of a specific EDAM Transfer generates EDAM Transfer revenue.  

C.3. Marginal Congestion Component for RCU and RCD 

The CAISO calculates the Marginal Cost of Congestion for RCU and RCD at each PNode as the net 

contribution of the Shadow Prices of the binding Transmission Constraints at the optimal solution for 

RUC, weighed by the respective Power Transfer Distribution Factors, as follows: 



 
 

𝑀𝐶𝐶௜
ሺோ௎஼ሻ ൌ െ෍෍෍𝑐௝,௠ 𝑃𝑇𝐷𝐹௜,௝,௠,௞ 𝜇௠,௞

ሺோ௎஼ሻ

௃೘

௝ୀଵ

ெ

௠ୀଵ

௄

௞ୀ଴

 

where: 

 i is the PNode index. 

 m is the Transmission Constraint index in the Market Area; transmission constraints 

outside the Market Area are not enforced. 

 k is the constraint case index; zero (0) indicates the base case where all transmission 

and generation facilities are in service, whereas a positive case indicates a preventive 

transmission or generation contingency case, as applicable. 

 j is the transmission component index of Transmission Constraint m.  When Transmission 

Constraint m is a Nomogram, there can be more than one transmission components in it; 

otherwise, there is only one transmission component. 

 K is the number of constraint cases, besides the base case.  

 M is the number of Transmission Constraints.  

 𝐽௠ is the number of transmission components of Transmission Constraint m.  

 𝑃𝑇𝐷𝐹௜,௝,௠,௞ is the Power Transfer Distribution Factor (PTDF) for PNode i on transmission 

component j of Transmission Constraint m in constraint case k; it is the power flow 

contribution on that transmission component j when an increment of power is injected at 

PNode i and an equivalent amount of power is withdrawn at the Reference Bus.  For 

Market Area Intertie resources at a Scheduling Point, and TSRs at a Transfer Location, 

the PTDF to an intertie constraint or intertie scheduling limit at that Scheduling Point is +1 

for an import and –1 for an export.  The CAISO does not consider the effect of 

Transmission Losses in the calculation of PTDFs; they depend only on the network 

configuration. Furthermore, the difference between the PTDFs at two PNodes with 

respect to any binding Transmission Constraint, and thus the difference between the 

Marginal Cost of Congestion for RCU and RCD at these PNodes, is independent from the 

selection of the Reference Bus. The PTDFs in the RUC are the same as the ones in the 



 
 

IFM base scenario because the network configuration is the same; however, the binding 

constraints in the RUC may be different from the ones in the IFM. 

 𝑐௝,௠ is the constraint coefficient for transmission component j of Transmission Constraint 

m when Transmission Constraint m is a Nomogram; otherwise, this constraint coefficient 

is always one.   

 𝜇௠,௞
ሺோ௎஼ሻ is the Shadow Price of Transmission Constraint m in constraint case k at the 

optimal solution of the RUC. 

D. Marginal Loss Component for RCU and RCD 

The CAISO calculates the Marginal Cost of Losses for RCU and RCD at each PNode as the product of 

the Marginal Reliability Capacity Cost Component and the rate for Marginal Losses at that PNode, as 

follows: 

𝑀𝐶𝐿௜
ሺோ௎஼ሻ ൌ െ𝑀𝐸𝐶௜

ሺோ௎஼ሻ  
𝜕𝐿
𝜕𝑃௜

 

Where the rate for Marginal Losses at PNode i (𝜕𝐿 𝜕𝑃௜⁄ ) is the sensitivity (partial derivative) of system 

losses (L) to an increment of power injected at that PNode (𝑃௜) and absorbed by the Reference Bus for 

the RUC.  This calculation reflects the area interchange control feature of the AC power flow where the 

net scheduled interchange (NSI) of a Balancing Authority Area in the FNM is kept constant while the 

iterative solution distributes loss deviation from the previous iteration to the Reference Bus for the RUC.  

Consequently, the Marginal Cost of Losses for RCU and RCD of the TSRs that model a Market Transfer 

at a Transfer Location between two Balancing Authority Areas in the Market Area may be different 

because these TSRs belong to different Balancing Authority Areas.  The CAISO sets the Marginal Cost of 

Losses for RCU and RCD for both of these TSRs to the average rate for Marginal Losses between the 

two so that there is no difference between the Marginal Cost of Losses for RCU and RCD between the 

TSRs on either side of a specific Market Transfer.  The Marginal Losses on transmission facilities outside 

the Market Area are ignored in the calculation of the Marginal Cost of Losses for RCU and RCD. 



 

 

Appendix F Rate Schedules 

Schedule 1 

Grid Management Charge 

Part A - Monthly Calculation of Grid Management Charge (GMC) 

The GMC consists of the following separate service charges:  (1) the Market Services Charge; (2) the 
System Operations Charge; and (3) the CRR Services Charge.  The GMC revenue requirement, 
determined in accordance with Part C of this Schedule 1, shall be allocated to the service charges 
specified in Part A of this Schedule 1 as follows: forty-nine (49) percent to Market Services; forty-nine (49) 
percent to System Operations; and two (2) percent to CRR Services.  Starting in 2017 and every three (3) 
years thereafter, the CAISO will conduct an updated cost of service study, in consultation with 
stakeholders and using costs from the previous year.  In conducting each cost of service study, the 
CAISO will recalculate the three service charge percentages and the rates for the fees and charges that 
constitute the Grid Management Charge as set forth in Section 11.22.  In addition, the cost of service 
study results will be used to update the RC Funding Percentage used to calculate the annual RC Funding 
Requirement, as well as the real time percentages of the Market Services and System Operations service 
charges used to calculate the EIM Administrative Charges.  The cost of service study results will also be 
used to update the real-time market percentage used to calculate the EDAM System Operations charge.  
If, based on the cost of service study results, the service category revenue requirement allocation 
percentages or the level of fees and charges have changed, the CAISO will submit tariff amendments to 
reflect such changes pursuant to Section 205 of the FPA.   

1. The rate for the Market Services Charge will be calculated by dividing the annual GMC 
revenue requirement allocated to this service category by the forecast annual gross 
absolute value of MW per hour of Ancillary Services capacity awarded in the Day-Ahead 
and Real-Time Markets, MWh of Energy cleared in the Day-Ahead market, MWh of 
Imbalance Reserves cleared in the Day-Ahead market, MWh of Reliability capacity 
cleared in the Day-Ahead market, Virtual Demand Award, Virtual Supply Award, and 
FMM Instructed Imbalance Energy and RTD Instructed Imbalance Energy, less the 
forecast annual gross absolute value of such Energy as may be excluded for a load 
following MSS pursuant to an MSS agreement, Standard Ramping Energy, Regulation 
Energy, Ramping Energy Deviation, Residual Imbalance Energy, Exceptional Dispatch 
Energy and Operational Adjustments for the Day-Ahead and Real-Time. 

2. The rate for the System Operations Charge will be calculated by dividing the annual GMC 
revenue requirement allocated to this service category by forecast annual gross absolute 
value of MWh of real-time energy flows on the ISO Controlled Grid, net of amounts 
excluded pursuant to Part E of this Schedule. 

3. The rate for the CRR Services Charge will be calculated by dividing the annual GMC 
revenue requirement allocated to this service category by the forecast annual sum of 
awarded MW of CRRs per hour. 

The rates for the foregoing charges shall be adjusted automatically each year, effective January 1 for the 
following twelve (12) months, in the manner set forth in Part D of this Schedule. 

Part B - Quarterly Adjustment, If Required 

Each component rate of the GMC will be adjusted automatically on a quarterly basis, up or down, so that  

 

* * * * * 
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����������	
��		 
��������	������	�������������	�������	�����	��� ����	

!"#$%&'()	 	(*+,	-																								 '*.	/0	1213	

			 	



����������	
��		 
��������	������	�������������	�������	�����	��� ����	

!"#$%&'()	 	(*+,	-																								 '*.	/0	1213	

456789:;6	<8==>?@	ABCD	EFGEGD*H	CD	IB,	EFGJKLI	GM	,NI,ODCP,	DI*Q,BGHJ,F	,O+*+,R,OI	*OJ	*JJF,DD,D	J,DC+O	,H,R,OID	*OJ	LGOL,FOD	F*CD,J	S.	DI*Q,BGHJ,FD	*OJ	COJKDIF.	,NE,FID	CO	IB,	J,P,HGER,OI	GM	*O	CRS*H*OL,	F,D,FP,	EFGJKLI	IG	,OB*OL,	IB,	J*.T*B,*J	R*FQ,IU		AB,	EKFEGD,	CD	IG	J,P,HGE	*	J*.T*B,*J	R*FQ,I	M,*IKF,	IB*I	,LGOGRCL*HH.	*OJ	F,HC*SH.	*JJF,DD,D	O,I	HG*J	P*FC*SCHCI.	*OJ	KOL,FI*COI.	GSD,FP,J	CO	IB,	#$%	*OJ	V,DI,FO	R*FQ,IDU		"MI,F	,NI,ODCP,	DI*Q,BGHJ,F	J,HCS,F*ICGOD0	IB,	EFGEGD*H	CD	IGW		X	#OIFGJKL,	*O	CRS*H*OL,	F,D,FP,	EFGJKLI	CO	IB,	COI,+F*I,J	MGFY*FJ	R*FQ,I	IB*I	EFGLKF,D	MH,NCSH,	F,D,FP,D	IG	LGP,F	KOL,FI*COI.	CO	IB,	O,I	HG*J	MGF,L*DI	S,IY,,O	J*.T*B,*J	*OJ	F,*HTICR,	R*FQ,ID0	*D	Y,HH	*D	F,*HTICR,	F*RECO+	O,,JD	OGI	LGP,F,J	S.	BGKFH.	J*.T*B,*J	R*FQ,I	DLB,JKH,DU		X	ZOB*OL,	IB,	F,DCJK*H	KOCI	LGRRCIR,OI	EFGL,DD	IG	,O*SH,	F,DGKFL,D	IG	,LGOGRCL*HH.	SCJ	LGRE*ICSH,	YCIB	*O	,NI,OJ,J	J*.T*B,*J	R*FQ,I	DIFKLIKF,	*OJ	,O*SH,	IB,	EFGLKF,R,OI	GM	JGYOY*FJ	JCDE*ILB	L*E*SCHCI.U	AB,	O,,J	MGF	IB,	CRS*H*OL,	F,D,FP,	EFGJKLI	DI,RD	MFGR	IB,	COLF,*D,J	J,R*OJ	*OJ	DKEEH.	KOL,FI*COI.	*OJ	P*FC*SCHCI.0	CO	E*FI	JK,	IG	IB,	+FGYCO+	E,O,IF*ICGO	GM	P*FC*SH,	,O,F+.	F,DGKFL,D	[\Z]D̂U		AB,	COB,F,OI	KOL,FI*COI.	CO	\Z]	MGF,L*DICO+	O,L,DDCI*I,D	MH,NCSH,	F,D,FP,D	IB*I	L*O	F,DEGOJ	_KCLQH.	IG	LB*O+CO+	D.DI,R	LGOJCICGODU		"HIBGK+B	IB,	EFGEGD,J	CRS*H*OL,	F,D,FP,	EFGJKLI	CD	KOC_K,	*RGO+	DCRCH*F	EFGJKLID	*JGEI,J	CO	GIB,F	#$%	*OJ	]A%D0	CI	CD	J,DC+O,J	DE,LCMCL*HH.	IG	*JJF,DD	IB,	CDDK,D	*OJ	GEEGFIKOCIC,D	D,,O	CO	V,DI,FO	R*FQ,ID	YCIB	IB,	*LL,H,F*I,J	E,O,IF*ICGO0	R*+OCIKJ,	*OJ	JCP,FDCI.	GM	P*FC*SH,	,O,F+.	F,DGKFL,D0	OGI	.,I	D,,O	CO	GIB,F	R*FQ,IDU		#O	*JJCICGO0	,NE,FC,OL,	YCIB	IB,	,NCDICO+	MH,NCSH,	F*RECO+	EFGJKLI	LKFF,OIH.	CO	EH*L,	CO	IB,	F,*HTICR,	R*FQ,I0	COLHKJCO+	IB,	V,DI,FO	#RS*H*OL,	ZO,F+.	'*FQ,I0	B*D	BC+BHC+BI,J	IB,	O,,J	IG	,ODKF,	IB*I	DKLB	F*RECO+	EFGJKLID	,P*HK*I,	*	F,DGKFL,̀D	*SCHCI.	IG	EFGPCJ,	IB,	EFGJKLI	S*D,J	GO	F,DGKFL,	LB*F*LI,FCDICLD	*OJ	HCRCI*ICGOD	GO	IB,	IF*ODRCDDCGO	D.DI,RU		AB,	V,DI,FO	+FCJ	B*D	*HDG	,NE,FC,OL,J	DC+OCMCL*OI	Y,*IB,F	F,H*I,J	KOL,FI*COI.	IB*I0	*HIBGK+B	LB*HH,O+CO+0	BC+BHC+BID	IB,	S,O,MCID	GM	GEICRCaCO+	JCP,FDCI.	GM	D.DI,R	O,,JD	*OJ	LGOJCICGOD	*LFGDD	IB,	H*F+,F	MGGIEFCOIU		ABCD	EFGEGD*H	F,MH,LID	IB,D,	H,*FOCO+D	*OJ	COLHKJ,D	*JJCICGO*H	F,_KCF,R,OID	O,L,DD*F.	IG	*JJF,DD	IB,	KOC_K,	LB*HH,O+,D	EGD,J	S.	IB,	COLF,*DCO+	EF,D,OL,	GM	DIGF*+,	F,DGKFL,D	IB*I	*HDG	EH*.	*O	CREGFI*OI	FGH,	CO	IB,	#$%̀D	*SCHCI.	IG	R*COI*CO	D.DI,R	F,HC*SCHCI.U		$GR,	B*P,	OGI,J	IB*I	EFCGF	P,FDCGOD	GM	IB,	EFGEGD*H	Y,F,	GP,FH.	*OJ	KOO,L,DD*FCH.	LGREH,NU		AB,	RGDI	F,L,OI	,NI,OJ,J	DI*Q,BGHJ,F	EFGL,DD	LGOMCFR,J	IB*I	IB,	LGREH,NCI.	GM	CDDK,D	M*L,J	CO	V,DI,FO	,O,F+.	R*FQ,ID	O,L,DDCI*I,D	*O	,PGHKICGO	MFGR	IB,	HCRCI,J	J,DC+OD	GM	DCRCH*F	EFGJKLID	*JGEI,J	,HD,YB,F,U				AB,	CRS*H*OL,	F,D,FP,	EFGJKLI	J,MCO,J	CO	IBCD	EFGEGD*H	CD	*HDG	,DD,OIC*H	IG	*O	,NI,OJ,J	J*.T*B,*J	R*FQ,I	[Z)"'	̂*D	CI	S,DI	,ODKF,D	Z)"'	,OICIC,D0	COLHKJCO+	IB,	#$%0	L*O	S,O,MCI	MFGR	IB,	MGGIEFCOITYCJ,	JCP,FDCI.	CO	IB,	J*.T*B,*J	R*FQ,ÌD	GEICRCa*ICGOU		ABCD	EFGEGD*H	*JJF,DD,D	IB,	KOC_K,	F,_KCF,R,OID	GM	*O	,NI,OJ,J	J*.T*B,*J	R*FQ,I	J,DC+O	IB*I	D,,QD	IG	,ODKF,	IF*ODM,FD	J,I,FRCO,J	CO	IB*I	R*FQ,I	*F,	SGIB	,LGOGRCL	*OJ	F,HC*SH,0	YBCLB	CD	*HDG	*	KOC_K,	M,*IKF,	*D	LGRE*F,J	IG	DCRCH*F	EFGJKLID	EF,PCGKDH.	*JGEI,J	,HD,YB,F,U			ABFGK+BGKI	IB,	J,P,HGER,OI	GM	IBCD	EFGEGD*H0	Y,	B*P,	LGOJKLI,J	OKR,FGKD	R,,ICO+D0	GKIF,*LB	,MMGFID0	*OJ	LGODKHI*ICGOD0	COPGHPCO+	DI*Q,BGHJ,FD	MFGR	P*FCGKD	S*LQ+FGKOJDU		%O,	CREGFI*OI	GKILGR,	*OJ	
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4567,87	59	*6	,87,6:,:	:*.;*<,*:	=*>?,7@		"A	*BB	>,A5C>4,A0	D64BC:D6+	>,A5C>4,	*:,EC*4.	4*F*4D7.	>,A5C>4,A0	4*6	GD:	75	599,>	>,BD*GDBD7.	4*F*4D7.	*6:	B54*BDH,:	A4*>4D7.	45CB:	544C>	:C,	75	456+,A7D56	456A7>*D67A0	7<,	F>5F5A*B	D64BC:,A	B54*B	=*>?,7	F5I,>	=D7D+*7D56	=,*AC>,A	95>	>,BD*GDBD7.	4*F*4D7.	599,>A	7<>5C+<	*6	*::D7D56*B	=*>?,7	F*AA@	J,A5C>4,A	>,4,DKD6+	*6	D=G*B*64,	>,A,>K,	5>	>,BD*GDBD7.	4*F*4D7.	*I*>:	I5CB:	G,	5GBD+*7,:	75	F>5KD:,	,4565=D4	,6,>+.	GD:A	D6	7<,	>,*B;7D=,	=*>?,7	95>	7<,	EC*67D7.	59	7<,D>	*I*>:A@	LMNOPQRNSTM	TU	NVO	LWXRYRMZO	[O\OQ]O	̂QT_̀ZN	RM_	[OYSRXSYSNa	bRcRZSNa	SM	NVO	defg	#=G*B*64,	>,A,>K,A	I5CB:	5F7D=DH,	7<,	A4<,:CBD6+	59	9B,8DGB,	>,A,>K,A	*4>5AA	7<,	h)"'	9557F>D67	75	=,,7	,*4<	h)"'	F*>7D4DF*67Ai	6,7	B5*:	C64,>7*D67.	*6:	>,*B;7D=,	>*=FD6+	6,,:A	I<DB,	=*8D=DHD6+	7<,	:DK,>AD7.	G,6,9D7	59	*	B*>+,	=*>?,7	9557F>D67@		j<,	h)"'	4567,=FB*7,A	7<*7	F*>7D4DF*67A	=CA7	=,,7	G57<	7<,D>	B5*:	*6:	C64,>7*D67.	>,ECD>,=,67A	*A	F*>7	59	7<,	>,AD:C*B	D=G*B*64,	,6,>+.@		j<,	F>5F5A,:	D=G*B*64,	>,A,>K,A	F>5KD:,	7<,	h)"'	>,A5C>4,	AC99D4D,64.	,K*BC*7D56	*	456ADA7,67	=,7<5:	95>	,K*BC*7D6+	*6:	*::>,AAD6+	C64,>7*D67.	6,,:A	D6	,*4<	h)"'	G*B*64D6+	*>,*@		k.	D64BC:D6+	7<,	F>5:C47	D6	7<,	D67,+>*7,:	95>I*>:	=*>?,70	7<,	h)"'	4*6	=D6D=DH,	7<,	45A7A	*4>5AA	7<,	B*>+,>	9557F>D67	*6:	=*8D=DH,	7<,	*GDBD7.	75	5F7D=DH,	7<,	:DK,>AD7.	59	B5*:0	7>*6A=DAAD56	BD=D7*7D56A	*6:	>,A5C>4,A	4<*>*47,>DA7D4A	*6:	*K*DB*GDBD7.@		"::D7D56*BB.0	>,BD*GDBD7.	4*F*4D7.	CF	*6:	:5I6	I5CB:	G,	F>54C>,:	D6	7<,	h)"'	75	,6AC>,	,*4<	h)"'	F*>7D4DF*67	<*A	AC99D4D,67	F<.AD4*B	ACFFB.	A4<,:CB,:	D6	7<,	:*.;*<,*:	7D=,9>*=,	75	=,,7	7<,D>	G*B*64D6+	*>,*iA	B5*:	95>,4*A7@					 	
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34	56789:;	<=>?	@A87B	C=>D>;7B	78E	F:;D>8;:;	G>	HG7I:6>BE:=	@::EJ7KI		LM,	!"#$%	NOPQRSM,T	UM,	)*/V"M,*T	'*WX,U	YZM*Z[,\,ZUS	])"'Ŷ	_RZ*Q	NẀǸS*Q	̀Z	a*ZO*W/	--0	1.120	RZU,ZTRZ+	Ù	PWRZ+	RU	Ù	UM,	!"#$%	b̀*WT	̀_	c̀d,WZ̀WS	*ZT	eY#'	c̀d,WZRZ+	b̀T/	_̀W	*	T,[RSR̀Z	RZ	f,PWO*W/g		h̀i,d,W0	RZ	W,SǸZS,	Ù	[̀Z[,WZS	W*RS,T	P/	SU*X,M̀QT,WS0	#$%	\*Z*+,\,ZU	T,[RT,T	Ù	,jU,ZT	UM,	)"'Y	SU*X,M̀QT,W	NẀ[,SS	_̀W	*	QR\RU,T	N,WR̀T	Ù	*TTW,SS	QRZ+,WRZ+	SU*X,M̀QT,W	[̀Z[,WZS	iRUM	UM,	NẀǸS*Qg		LM,	\*RZ	[̀Z[,WZS	i,W,	̀d,W	T,SR+Z	T,U*RQS	W,+*WTRZ+	M̀i	UM,	R\P*Q*Z[,	W,S,Wd,S	*W,	NẀ[OW,Tg		$N,[R_R[*QQ/0	SU*X,M̀QT,WS	W*RS,T	[̀Z[,WZ	iRUM	UM,	b""	Q,d,Q	*U	iMR[M	UM,	R\P*Q*Z[,	W,S,Wd,	NẀTO[US	i,W,	Ù	P,	NẀ[OW,T	*ZT	UM,	T,+W,,	Ù	iMR[M	UW*ZS\RSSR̀Z	[̀ZSUW*RZUS	ìOQT	P,	\̀ T,Q,T	Ù	,ZSOW,	T,QRd,W*PRQRU/g		$̀\,	[̀ZURZO,T	Ù	kO,SUR̀Z	iMR[M	̀_	UM,	T*/V*M,*T	\*WX,U	NẀ[,SS,S	SM̀OQT	NẀ[OW,	R\P*Q*Z[,	W,S,Wd,S	]Rg,g0	#f'	̀W	lm!̂g		LM,	,jU,ZT,T	SU*X,M̀QT,W	NẀ[,SS	i*S	RZU,ZT,T	Ù	_*[RQRU*U,	\̀ W,	TRS[OSSR̀Z	̀Z	X,/	T,SR+Z	,Q,\,ZUS	*ZT	*QQ̀i	UM,	#$%	*ZT	SU*X,M̀QT,WS	*TTRUR̀Z*Q	UR\,	Ù	[̀ZSRT,W	*QQ	SU*X,M̀QT,W	RZNOUg		LMRS	ìOQT	,Z*PQ,	UM,\	Ù	\*X,	RZ_̀W\,T	nOT+\,ZUS	̀Z	UM,	_RZ*Q	T,SR+Zg		'*Z*+,\,ZU	QR\RU,T	UM,	UR\,	_̀W	,jU,ZTRZ+	UM,	NẀ[,SS	P,[*OS,	UM,	RZ[QOSR̀Z	̀_	UM,	R\P*Q*Z[,	W,S,Wd,	NẀTO[U	RZ	UM,	T*/V*M,*T	\*WX,U	RS	*	[WRUR[*Q	,Q,\,ZU	̀_	UM,	Y)"'	\*WX,U	T,SR+Z	*ZT	_OWUM,W	T,Q*/S	RZ	S̀QRTR_/RZ+	UM,	)"'Y	T,SR+Z	ìOQT	P,	NẀPQ,\*UR[	_̀W	UM,	Y)"'	,__̀WUSg	LM,	!"#$%	S̀QR[RU,T	SU*X,M̀QT,W	NW,S,ZU*UR̀ZS	*ZT	M,QT	RUS	_RWSU	NOPQR[	\,,URZ+	RZ	UMRS	,jU,ZT,T	SU*X,M̀QT,W	NẀ[,SS	̀Z	f,PWO*W/	1o0	1.12g		LM,	e,SU,WZ	(̀i,W	LW*TRZ+	f̀WO\0	pRSUW*0	*ZT	!"#$%	SU*__	NW,S,ZU,T	UM,RW	dR,iS	̀Z	UM,	NẀǸS,T	R\P*Q*Z[,	W,S,Wd,	NẀTO[Ug		"U	UM,	S,[̀ZT	NOPQR[	\,,URZ+	̀Z	'*W[M	o0	1.120	!"#$%	SU*__0	pRSUW*0	*ZT	$̀OUM,WZ	!*QR_̀WZR*	YTRS̀Z	NW,S,ZU,T	UM,RW	dR,iS	̀Z	*QU,WZ*URd,	T,SR+ZSg		"U	UM,	UMRWT	NOPQR[	\,,URZ+	̀Z	'*W[M	q0	1.120	!"#$%	SU*__	*ZT	e(Lf	NW,S,ZU,T	UM,RW	dR,iS	̀Z	*QU,WZ*URd,S	*ZT	UM,	NẀǸS,T	T,SR+Zg		fRZ*QQ/0	UM,	'*WX,U	$OWd,RQQ*Z[,	!̀\\RUU,,	[̀ZSRT,W,T	)"'Y	*U	RUS	'*W[M	-.0	1.12	\,,URZ+0	iRUM	NW,S,ZU*UR̀ZS	P/	!"#$%	SU*__	*ZT	'$!	\,\P,WS	$[̀UU	h*Wd,/	*ZT	aR\	bOSMZ,QQg		#Z	*QQ0	UM,	!"#$%	T,TR[*U,T	*NNẀjR\*U,Q/	1.	M̀OWS	̀_	NOPQR[	\,,URZ+S	Ù	UMRS	,jU,ZT,T	SU*X,M̀QT,W	NẀ[,SS0	iRUM	ẀPOSU	N*WUR[RN*UR̀Z	_Ẁ\	*	iRT,	*WW*/	̀_	\*WX,U	N*WUR[RN*ZUSg-	%Z	'*W[M	1.0	1.120	UM,	!"#$%	NOPQRSM,T	*	[̀\N*WRS̀Z	\*UWRj	Ù	MR+MQR+MU	UM,	TR__,W,Z[,S	*ZT	UW*T,̀__S	P,Ui,,Z	UM,	d*WR̀OS	T,SR+Z	̀NUR̀ZS	[̀ZSRT,W,T	RZ	UM,	ìWXSM̀NSg1		"QUM̀O+M	UM,W,	*W,	\*Z/	ǸSSRPQ,	d*WR*UR̀ZS	̀_	,*[M	*NNẀ*[M0	UM,	P*SR[	T,S[WRNUR̀ZS	̀_	UM,S,	̀NUR̀ZS	*W,	*S	_̀QQ̀iSr		s	tuvwx	wyyzuw{|	V	NẀ[OWRZ+	R\P*Q*Z[,	W,S,Wd,S	iRUMRZ	UM,	#f'	][̀V̀NUR\R},T	iRUM	,Z,W+/	*ZT	*Z[RQQ*W/	S,WdR[,Ŝ	*ZT	OSRZ+	T,NQ̀/\,ZU	S[,Z*WR̀S	Ù	,ZSOW,	UM,	*i*WTS	*W,	UW*ZS\RSSR̀Z	_,*SRPQ,	R_	T,NQ̀/,T	*S	,Z,W+/g	s	~u�wx	wyyzuw{|	V	NẀ[OWRZ+	R\P*Q*Z[,	W,S,Wd,S	iRUMRZ	UM,	#f'	][̀V̀NUR\R},T	iRUM	,Z,W+/	*ZT	*Z[RQQ*W/	S,WdR[,Ŝ	OSRZ+	}̀Z*Q	NẀ[OW,\,ZU	SR\RQ*W	Ù	*Z[RQQ*W/	S,WdR[,Sg																																																												-	(W,S,ZU*UR̀ZS	*ZT	W,[̀WTRZ+S	_Ẁ\	UM,S,	\,,URZ+S	[*Z	P,	_̀OZT	*Ur	MUUNSr&&SU*X,M̀QT,W[,ZU,Wg[*RS̀g[̀\&$U*X,M̀QT,W#ZRUR*URd,S&)*/V*M,*TV\*WX,UV,ZM*Z[,\,ZUS		1	MUUNr&&iiig[*RS̀g[̀\&#ZRUR*URd,)̀[O\,ZUS&!̀\N*WRS̀Z'*UWRjV)*/V"M,*T'*WX,UYZM*Z[,\,ZUSgNT_g		(Q,*S,	Z̀U,	UM*U	e(Lf	NẀdRT,T	*	W,TQRZ,T	d,WSR̀Z	̀_	UM,	\*UWRj	_Ẁ\	UM,RW	N,WSN,[URd,	RZ	UM,RW	SU*X,M̀QT,W	[̀\\,ZUSg		
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3	456	7889:7;<	=	>?@AB?CD+	CEF*G*DA,	?,H,?I,H	JCKLCD	KL,	MN!	OA@=@>KCECP,Q	JCKL	?,GC*FCGCK.	A*>*ACK.R	BHCD+	D@Q*G	>?@AB?,E,DK	K@	?,H>,AK	K?*DHECHHC@D	A@DHK?*CDKH/	JCKL	*	S*GGF*AT	@>KC@D	@S	T,,>CD+	CEF*G*DA,	?,H,?I,H	CD	KL,	#U'	FBK	E@Q,GCD+	G,HH	KL*D	SBGG	Q,>G@.E,DK	@S	KL,	CEF*G*DA,	?,H,?I,H	CD	KL,	Q,>G@.E,DK	HA,D*?C@HV	%D	'*?AL	21/	0102/	HK*T,L@GQ,?H	HBFECKK,Q	J?CKK,D	A@EE,DKH	K@	>?@ICQ,	S,,QF*AT	@D	JL*K	E@QCSCA*KC@DH	KL,	!"#$%	HL@BGQ	A@DHCQ,?	S@?	)"'W	F*H,Q	@D	KL,	J@?THL@>	QCHABHHC@DHV		XLCH	HK*T,L@GQ,?	S,,QF*AT	CDS@?E,Q	KL,	A?,*KC@D	@S	*	Q?*SK	?,ICH,Q	SCD*G	>?@>@H*G/	>BFGCHL,Q	F.	KL,	!"#$%	@D	">?CG	Y/	0102V		"	HK*T,L@GQ,?	E,,KCD+	J*H	L,GQ	@D	">?CG	Z/	0102/	K@	QCHABHH	KL,	Q?*SK	?,ICH,Q	SCD*G	>?@>@H*GV		"D	*QQCKC@D*G	HK*T,L@GQ,?	J@?THL@>	J*H	L,GQ	@D	">?CG	-Z/	0102/	S@?	KL,	QCHABHHC@D	@S	)"'W	>@GCA.	?,G*K,Q	K@	,D,?+.	HK@?*+,	?,H@B?A,H/	CD	JLCAL	F@KL	!"#$%	HK*SS	*DQ	KL,	!*GCS@?DC*	WD,?+.	$K@?*+,	"GGC*DA,	O!W$"R	E*Q,	>?,H,DK*KC@DHV	%D	">?CG	-[/	0102/	KL,	!"#$%	>BFGCHL,Q	*D	*QQ,DQBE	K@	KL,	Q?*SK	?,ICH,Q	SCD*G	>?@>@H*G	?,SG,AKCD+	B>Q*K,H	K@	KL,	CEF*G*DA,	?,H,?I,	Q,E*DQ	AB?I,	*DQ	?,G*K,Q	AL*D+,H	F*H,Q	@D	HK*T,L@GQ,?	S,,QF*ATV		XL,	E*K,?C*G	Q,HA?CF,Q	JCKLCD	KL*K	*QQ,DQBE	CH	CDA@?>@?*K,Q	CD	KLCH	>?@>@H*GV		%D	">?CG	0\/	0102/	HK*T,L@GQ,?H	>?@ICQ,Q	J?CKK,D	A@EE,DKH	@D	KL,	Q?*SK	?,ICH,Q	SCD*G	>?@>@H*GV		XL,H,	A@EE,DKH	J,?,	A@DHCQ,?,Q	CD	KL,	A?,*KC@D	@S	KLCH	?,ICH,Q	SCD*G	>?@>@H*GV		XL,	AL*D+,H	E*Q,	K@	KLCH	?,ICH,Q	SCD*G	>?@>@H*G	*?,	*H	S@GG@JH]		̂_̀8a7;̀b	c<̀	<de9fg	g̀h7ig	;j9k̀	7889:7;<	lfc<	7	;788̀g	fhe7a7i;̀	9̀b̀9k̀	g̀h7ig	;j9k̀	m:9	7aa	6nop	qoobr		XL,	)?*SK	M,ICH,Q	UCD*G	(?@>@H*G	CDAGBQ,Q	*	L.F?CQ	Q,HC+D	S@?	KL,	!"#$%	s""	CEF*G*DA,	?,H,?I,	?,tBC?,E,DKV		u@J,I,?/	KL,	#$%	D@	G@D+,?	?,A@EE,DQH	KLCH	*>>?@*AL	*SK,?	SB?KL,?	,I*GB*KC@D	?,I,*G,Q	>@K,DKC*G	CHHB,HV		#DHK,*Q/	KL,	#$%	JCGG	CE>G,E,DK	*D	CEF*G*DA,	?,H,?I,	Q,E*DQ	AB?I,	S@?	*GG	W)"'	s""H/	CDAGBQCD+	!"#$%	s""/	A*>>CD+	KL,	CEF*G*DA,	?,H,?I,	B>	*DQ	Q@JD	Q,E*DQ	AB?I,	I*GB,H	*K	vww&'xLV		XL,	A*GABG*KC@D	@S	KL,	CEF*G*DA,	?,H,?I,	Q,E*DQ	AB?I,	JCGG	?,H,EFG,	KL*K	@S	KL,	SG,yCFG,	?*E>CD+	>?@QBAK	Q,E*DQ	AB?I,	FBK	JCGG	BH,	v0\Z&'xL	*H	KL,	F*HCH	S@?	A*GABG*KCD+	KL,	I*?C@BH	H,+E,DKH	@S	KL,	Q,E*DQ	AB?I,V		),E*DQ	AB?I,H	JCGG	F,	A*GABG*K,Q	,*AL	L@B?	*DQ	Q,K,?ECD,Q	H,>*?*K,G.	S@?	,*AL	W)"'	,DKCK.V		XL,	Q,E*DQ	AB?I,	?,>?,H,DKH	KL,	?,G*KC@DHLC>	F,KJ,,D	KL,	>?CA,	@S	CEF*G*DA,	?,H,?I,H	*DQ	KL,	tB*DKCK.	KL,	E*?T,K	CH	JCGGCD+	K@	>?@AB?,/	*GG@JCD+	KL,	E*?T,K	K@	Q,K,?ECD,	JL,KL,?	K@	E,,K	*GG	@?	H@E,	@S	KL,	B>J*?Q	*DQ	Q@JDJ*?Q	BDA,?K*CDK.	?,tBC?,E,DKHV		s.	A*>>CD+	KL,	Q,E*DQ	AB?I,	I*GB,H/	E*?T,K	>*?KCAC>*DKH	A*D	+?*QB*GG.	*Q*>K	K@	KL,	D,J	E*?T,K	Q,HC+D/	*GG@JCD+	S@?	*	HE@@KL,?	K?*DHCKC@DV		XL,	#$%	JCGG	AG@H,G.	E@DCK@?	KL,	E*?T,K	K@	,DHB?,	KL,	Q,E*DQ	AB?I,	A*>	Q@,H	D@K	BDCDK,DKC@D*GG.	*SS,AK	E*?T,K	,SSCAC,DA.	@?	HB>>?,HH	,HH,DKC*G	>?CA,	HC+D*GHV		"H	KL,	E*?T,K	E*KB?,H/	CK	JCGG	F,	A?BAC*G	K@	?,IC,J	*DQ	*QzBHK	KL,	Q,E*DQ	AB?I,H	>,?C@QCA*GG.V				̂_̀kfb̀b	a:;7a	h79{̀c	8:l̀9	hfcf|7cf:i	7ig	c<̀	fhe7a7i;̀	9̀b̀9k̀	efg	;78	fi	;:iì;cf:i	lfc<	c<̀	;<7i|̀	7e:k̀r		XL,	D,JG.	>?@>@H,Q	Q,E*DQ	AB?I,	D,+*K,H	KL,	,SS,AK	@S	G@A*G	E*?T,K	>@J,?	ECKC+*KC@D	S@?	CEF*G*DA,	?,H,?I,H/	*H	KL,	ECKC+*K,Q	FCQ	L*H	KL,	H*E,	I*GB,	*H	KL,	A*>	@S	KL,	Q,E*DQ	AB?I,V		u@J,I,?/	KL,	#$%	HKCGG	CDK,DQH	K@	CE>G,E,DK	G@A*G	E*?T,K	>@J,?	ECKC+*KC@D	>?@A,QB?,H	CD	CKH	E*?T,K	H@SKJ*?,/	HL@BGQ	KL,	D,,Q	*?CH,	JL,?,	KL,	>*?*E,K,?H	S@?	KL,	Q,E*DQ	AB?I,	@?	KL,	ECKC+*K,Q	FCQH	AL*D+,	CD	*	J*.	KL*K	E*T,H	KL,	ECKC+*KC@D	FCDQCD+V		XL,	D,JG.	
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345356,7	7,8*97	:;4<,	*=65	>9>?>*?,6	*	4,7;:?>59	>9	?@,	>8A*=*9:,	4,6,4<,	5BB,4	:*3	B458	C.DE&'F@	?5	CGG&'F@H	I	JKLMNOPQ	LRS	ORTUNORPRLVQ	MKO	QVKOWXR	ORQKUOYRQZ	QVWVR	KM	Y[WOXR	VK	QU\\KOV	NP]ŴWLYR	ORQRO_R	WSWÒQ	NL	V[R	̀WabW[RẀ	PWOcRVd	U\̀WVRQ	V[R	PÛVN\̂NROQ	UQR̀	NL	V[R	eRL_R̂K\R	YKLQVOWNLVQf	MOKP	ghi	VK	ghjkd	WL̀	YKPPNVQ	VK	WL	KLXKNLX	R_ŴUWVNKL	WL̀	̀NQYUQQNKL	KM	V[RQR	VK\NYQh		l;4?@,4	*9*=/6>6	4,<,*=,7	?@*?	*	@>+@,4	8;=?>3=>,4	m*6	9,:,66*4/	?5	6?4>n,	*	A*=*9:,	A,?m,,9	?@,	3*4?>:>3*?>59	5B	6?54*+,	4,65;4:,6	>9	>8A*=*9:,	4,6,4<,6	*97	?@,	53,4*?>59*=	9,,7	?5	8*>9?*>9	6?*?,	5B	:@*4+,	?5	6;3354?	>8A*=*9:,	4,6,4<,	*m*476	?@45;+@5;?	?@,	7*/H		$?*n,@5=7,46	4,o;,6?,7	854,	?>8,	?5	,<*=;*?,	?@,	9,m	,9<,=53,	,o;*?>5960	?@,>4	>83*:?	59	,p>6?>9+	:596?4*>9?60	*97	?@,	A,6?	8,?@575=5+>,6	B54	6,??>9+	8;=?>3=>,46H		q@,	35=>:/	:588>?6	?5	59+5>9+	,<*=;*?>59	*97	7>6:;66>596	5B	?@,6,	?53>:6	34>54	?5	>83=,8,9?*?>59	*97	>9:=;6>59	>9	?@,	#$%	A;6>9,66	34*:?>:,	8*9;*=6H		q@>6	345356*=	*=65	:=*4>B>,6	?@*?	rs!	3*4?>:>3*?>59	B54	959tr"	4,65;4:,6	>6	53?>59*=H			I	ĴWONMNRQ	WL	RuYR\VNKL	VK	V[R	vKNLV	WUV[KONVa	ŶWQQNMNYWVNKL	KM	V[NQ	NLNVNWVN_Rh		$,:?>59	2H-	345356,6	*	A>77>9+	5A=>+*?>59	B54	!*=>B549>*	r"	4,65;4:,60	63,:>B>:*==/	*	7*/t*@,*7	8;6?t5BB,4	5A=>+*?>59	B54	r"	:*3*:>?/	,=>+>A=,	?5	345<>7,	>8A*=*9:,	4,6,4<,6H		q@,6,	4,65;4:,6	8;6?	5BB,4	>8A*=*9:,	4,6,4<,6	B54	?@,	354?>59	5B	?@,>4	,9,4+/	A>7	?@*?	>6	95?	6,=Bt6:@,7;=,7H		q@>6	,=,8,9?	m>==	4,8*>9	;97,4	?@,	65=,	*;?@54>?/	5B	?@,	w5*470	m>?@	95	45=,	B54	?@,	Fx#'	y5<,49>9+	w57/H		z{	|}}~	���	������}�~	����}�	������}�}���	�>6?54>:*==/0	?@,	!"#$%	A*=*9:>9+	*;?@54>?/	*4,*	:596>6?,7	5B	*	34,7>:?*A=,	+,9,4*?>59	B=,,?	*97	*	34,7>:?*A=,	=5*7H		r,65;4:,6	m,4,	6:@,7;=,7	@5;4=/	>9	?@,	7*/t*@,*7	8*4n,?	m>?@	4,=*?><,=/	34,7>:?*A=,	4,*=t?>8,	=5*7	*97	4*83>9+	9,,76H		%<,4	?@,	=*6?	-1	/,*460	<*4>*A=,	,9,4+/	4,65;4:,6	�>H,H0	m>97	*97	65=*4	4,65;4:,6�	@*<,	A,:58,	854,	34,<*=,9?H		F@>=,	?@,6,	4,65;4:,6	*4,	:4>?>:*=	>9	8,,?>9+	4,9,m*A=,	,9,4+/	*97	+4,,9@5;6,	+*6	,8>66>59	+5*=60	?@,/	*=65	>9?457;:,	6;33=/	;9:,4?*>9?/	*97	:*9	:4,*?,	:@*==,9+>9+	:597>?>596	B54	6/6?,8	53,4*?546H		r*?@,4	?@*9	?@,	4,=*?><,=/	34,7>:?*A=,	=5*7	:597>?>5960	6/6?,8	53,4*?546	8;6?	8*9*+,	?@,	854,	;934,7>:?*A=,	*97	<*4>*A=,	9,?	=5*7	7>BB,4,9:,6H	!@*9+,6	A,?m,,9	7*/t*@,*7	8*4n,?	6:@,7;=,6	*97	4,*=t?>8,	8*4n,?	6:@,7;=,6	*4,	:58859=/	4,B,44,7	?5	*6	,9,4+/	>8A*=*9:,6H		x9,4+/	>8A*=*9:,6	:*9	5::;4	B54	?m5	4,*6596H		l>46?0	?@,	7*/t*@,*7	8*4n,?	6:@,7;=,6	,9,4+/	>9	@5;4=/	?>8,	>9:4,8,9?6	:583*4,7	?5	-Gt	*97	Gt8>9;?,	,9,4+/	6:@,7;=,6	>9	?@,	4,*=t?>8,	8*4n,?H		q@,6,	+4*9;=*4>?/	7>BB,4,9:,6	:*;6,	>8A*=*9:,6	A,:*;6,	?@,	4,*=t?>8,	8*4n,?	6:@,7;=,6	B=;:?;*?,	m>?@>9	?@,	@5;4	m@>=,	?@,	7*/t*@,*7	8*4n,?	6:@,7;=,6	*4,	B>p,7	B54	?@,	@5;4H		#9	5?@,4	m54760	?@,	4,*=t?>8,	8*4n,?	:*9	4,o;>4,	B*6?,40	854,	+4*9;=*4	>9?4*t@5;4	4*83>9+	:*3*A>=>?/	m@,9	:583*4,7	?5	?@,	4*83	4*?,	9,,7,7	?5	6>83=/	?4*96>?>59	B458	59,	@5;4=/	6:@,7;=,	?5	?@,	9,p?H		$,:5970	?@,4,	>6	;9:,4?*>9?/	>9	?@,	7*/t*@,*7	9,?	=5*7	B54,:*6?H		q@,	7*/t*@,*7	9,?	=5*7	B54,:*6?	:*995?	3,4B,:?=/	34,7>:?	?@,	*:?;*=	9,?	=5*7	7;4>9+	?@,	53,4*?>9+	7*/H		"9/	7>BB,4,9:,6	A,?m,,9	?@,	7*/t*@,*7	B54,:*6?	*97	m@*?	*:?;*==/	5::;44,7	4,6;=?6	>9	>8A*=*9:,6H		l>+;4,	-	>==;6?4*?,6	*	859?@=/	?4,97	>9	7*/t*@,*7	>8A*=*9:,60	:*=:;=*?,7	*6	?@,	7>BB,4,9:,	A,?m,,9	?@,	9,?	=5*7	B54,:*6?,7	>9	?@,	7*/t*@,*7	8*4n,?	*97	?@,	9,?	=5*7	B54,:*6?,7	>9	?@,	B>B?,,9t8>9;?,	8*4n,?H		
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345678	9:	;<=>?@A	B78=C	<D	EFAGH?8FC	I8>	J<FC	KLMF@F=N8	

	OPQRSTU	VWXYZ[TW\	]WR̂T_	̀a[WaSTbTa_c	ZaWdXcecf	gWhT	i	jk,	l,*mnopq,	q*lr,o	qsto	q*u*+,	,u,l+/	pqv*m*uw,t	ok*o	xwwsl	v,oy,,u	ok,	z*/n*k,*z	*uz	l,*mnopq,	q*lr,ot{		jk,	l,*mnopq,	q*lr,o	ypmm	wxuopus,	ox	t,l|,	okpt	}sl}xt,	suz,l	ok,	l,z,tp+u,z	z*/n*k,*z	q*lr,o{		jkpt	}lx}xt*m	puolxzsw,t	*	u,y	z*/n*k,*z	q*lr,o	}lxzswo	w*mm,z	~pqv*m*uw,	l,t,l|,t�	ox	v,oo,l	*wwxqqxz*o,	u,o	mx*z	pqv*m*uw,t{		jk,	u,y	z*/n*k,*z	q*lr,o	ypmm	wxnx}opqp�,	,u,l+/0	*uwpmm*l/	t,l|pw,t0	*uz	pqv*m*uw,	l,t,l|,t0	*uz	ypmm	}l,t,l|,	ok,	t,�s,uop*m	puo,+l*o,z	�xly*lz	q*lr,o	*uz	l,tpzs*m	supo	wxqqpoq,uo	tolswosl,{			��9�	KL�7<�8	;F7�8>	�DD4N48=NA		!k*u+,t	v,oy,,u	ok,	z*/n*k,*z	q*lr,o	*uz	l,*mnopq,	q*lr,o	*l,	pu,|po*vm,{		�u,l+/	pqv*m*uw,t	xwwsl	�xl	q*u/	l,*txut	puwmszpu+	y,*ok,l	wk*u+,t0	xso*+,t0	*uz	�xl,w*topu+	suw,lo*puo/{		�mopq*o,m/0	ok,	t/to,q	x},l*oxl	pt	l,t}xutpvm,	�xl	l,t}xuzpu+	ox	,u,l+/	pqv*m*uw,t	v,oy,,u	ok,	z*/n*k,*z	*uz	l,*mnopq,	ox	,utsl,	mx*z	pt	t,l|,z	l,mp*vm/	*o	*mm	opq,t{			�*l+,	pqv*m*uw,t	v,oy,,u	ok,	z*/n*k,*z	*uz	l,*mnopq,	q*lr,o	w*u	l,tsmo	pu	wk*mm,u+pu+	wxuzpopxut	�xl	t/to,q	x},l*oxlt{		�k,u	ok,l,	pt	*	lptr	ok*o	pqv*m*uw,t	*l,	oxx	m*l+,	ox	*zzl,tt	oklxs+k	ok,	l,*mnopq,	q*lr,o0	t/to,q	x},l*oxlt	qsto	l,m/	xu	xsonx�nq*lr,o	*wopxut	ox	wx|,l	ok,t,	pqv*m*uw,t{		!"#$%	x},l*oxlt	k*|,	k*z	ox	q*r,	s}y*lz	*z�stoq,uot	ox	ok,	�xl,w*to	st,z	pu	ok,	��!	}lxw,tt	�xl	ok,	m*to	t,|,l*m	/,*lt	ox	,utsl,	t/to,q	l,mp*vpmpo/	�t,,	�p+sl,	1�{		jk,t,	x},l*oxl	*z�stoq,uot	ox	ok,	��!	�xl,w*to	k*|,	puwl,*t,z	pu	�l,�s,uw/	*uz	q*+uposz,	x|,l	ok,	m*to	t,|,l*m	/,*lt{		!"#$%	t/to,q	x},l*oxlt	
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4*56*77/	859:,*;,	<=,	>?!	@A:,9*;<	B,9*6;,	<=,/	5,,C	<A	D:A96:,	9*D*98</	85	*CC8<8A5	<A	<=,	;6DD7/	;9=,C67,C	85	<=,	#E'	<A	*CC:,;;	<=,	=8+=	5,<	7A*C	659,:<*85</F		GHIJKL	MN	OPQRSTU	VHWRKHXJRHPQ	PY	Z[LK\RPK	]̂_JWR̀LQRW	RP	abc	GPKLd\WR		
	efghijk	lmnopqjmr	smhtju	vwqmwijxjwuy	pwmzny{y|	}m~j	��	!"#$%	;/;<,4	AD,:*<A:;	=*�,	<A	:,7/	A5	;/;<,4*<89	A6<�A@�4*:�,<	*9<8A5;	B,9*6;,	<=,	#E'	7*9�;	*	D:AC69<	<=*<	8;	AD<848�,C	�8<=	,5,:+/	*5C	*59877*:/	;,:�89,;	<=*<	D:A96:,;	@7,�8B7,	:,;,:�,;	<A	9A�,:	5,<	7A*C	659,:<*85</F		(:A96:85+	@7,�8B7,	:,;,:�,;	<A	4,,<	5,<	7A*C	659,:<*85</	<=:A6+=	84B*7*59,	:,;,:�,;0	*;	ADDA;,C	<A	<=:A6+=	A6<�A@�4*:�,<	*9<8A5;	;69=	*;	AD,:*<A:	*C�6;<4,5<;	<A	<=,	>?!	@A:,9*;<0	�877	D:A�8C,	;6B;<*5<8*7	B,5,@8<;�	�	���������	��������	����	��	������������	����	������	���	���������	��������	��	���	� ¡¢	��	�������	��	����£���	����������	��	¤¥¦§		!A�AD<848�*<8A5	A@	84B*7*59,	:,;,:�,	D:A96:,4,5<	�8<=	,5,:+/	*5C	*59877*:/	;,:�89,;	�877	=,7D	4*�848�,	<=,	�*76,	A@	<=,;,	:,;,:�,;	B/	:,;67<85+	85	4A:,	AD<84*7	658<	9A448<4,5<	C,98;8A5;	*5C	4A:,	AD<84*7	*77A9*<8A5	A@	;/;<,4	:*4D85+	9*D*B878</F		#5	*CC8<8A50	4*:+85*7	D:89,;	�877	9A5;8C,:	<=,	ADDA:<658</	9A;<;	A@	5A<	D:A�8C85+	<=,	A<=,:	D:AC69<;F		EA:	,�*4D7,0	8@	*	:,;A6:9,	8;	,9A5A489	@A:	,5,:+/	B6<	8;	=,7C	B*9�	<A	D:A�8C,	84B*7*59,	:,;,:�,;	85;<,*C0	<=,	4*:+85*7	D:89,;	�877	,5;6:,	<=*<	:,;A6:9,	,*:5;	;6@@898,5<	:,�,56,	@:A4	D:A�8C85+	84B*7*59,	:,;,:�,;	<A	9A�,:	<=,	ADDA:<658</	9A;<	A@	5A<	;,7785+	,5,:+/F		#5	<=8;	�*/0	<=,	:,;A6:9,	8;	85C8@@,:,5<	<A	:,9,8�85+	*5	859:,4,5<*7	,5,:+/	;9=,C67,	A:	84B*7*59,	:,;,:�,	*�*:CF		�	 ��̈����	��������	����	��	����£���	�����	��	�����	�����������	��	���������	��������	����§		©AC*/0	:,;A6:9,	*C,ª6*9/	:,;A6:9,;	<=*<	*:,	:,ª68:,C	<A	D*:<898D*<,	85	>?!	46;<	CA	;A	�8<=	*	B8C	D:89,	A@	«2	@A:	*77	:,;A6:9,	*C,ª6*9/	9*D*98</F		E6:<=,:4A:,0	:,;A6:9,	*C,ª6*9/	:,;A6:9,;	CA	5A<	:,9,8�,	9A4D,5;*<8A5	�=,5	<=,	4*:+85*7	97,*:85+	D:89,	A@	>?!	;6DD7/	8;	5A5��,:AF		
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����������	
��		 
��������	������	�������������	�������	�����	��� ����	

!"#$%&'()	 	(*+,	-.																								 '*/	-0	1213	

4545	6789:	6:7;<7=>?9:	@?>ABC8C	D:E<7F		GH,	!"#$%	IJKLM,N,O	*	IJKLP,H,QRST,	P,LJPN	NSNM,O	UVWXY	UYVZ[V\]̂XY	_̂]̀abWb	NH*N	RcKK*PSd,O	*QO	*Q*M/d,O	LPSI,	eJPK*NSJQ	SQ	NH,	!"#$%	K*Pf,NRg3		GH,	P,LJPN	SO,QNSeS,O	e*INJPR	NH*N	IJQNPShcN,	NJ	LPSI,	OSee,P,QI,R	h,Ni,,Q	NH,	O*/j*H,*O	*QO	P,*MjNSK,	K*Pf,NR	*QO	LPJLJR,O	RJMcNSJQR	NJ	KSNS+*N,	LJN,QNS*M	SQ,eeSIS,QIS,Rg			"R	*	L*PN	Je	NHSR	,eeJPN0	NH,	P,LJPN	*Q*M/d,O	SKh*M*QI,R	*IPJRR	K*Pf,N	PcQRg		GH,	+P,*N,RN	K*+QSNcO,	Je	SKh*M*QI,	JIIcPR	h,Ni,,Q	NH,	O*/j*H,*O	*QO	eSeN,,QjKSQcN,	K*Pf,N	k*R	JLLJR,O	NJ	h,Ni,,Q	NH,	eSeN,,QjKSQcN,	K*Pf,N	*QO	NH,	eST,jKSQcN,	K*Pf,Nlg		GH,R,	SKh*M*QI,R	I*Q	h,	*R	M*P+,	*R	.0222	'm	SQ	*	RSQ+M,	HJcPg		GH,	UVWXY	UYVZ[V\]̂XY	_̂]̀abWb	P,LJPN	SQOSI*N,O	NH*N	M*P+,	SKh*M*QI,R	h,Ni,,Q	NH,	O*/j*H,*O	*QO	P,*MjNSK,	K*Pf,N	JIIcP	h,I*cR,	Je	MJ*O	eJP,I*RN	,PPJP	*QO	T*PS*hM,	,Q,P+/	P,RJcPI,	JcNLcN	IH*Q+,Rg		"R	RHJiQ	SQ	nS+cP,	30	NH,	o#n'	LPSI,R	*P,	L,PRSRN,QNM/	HS+H,P	NH*Q	P,*MjNSK,	LPSI,R	RN*PNSQ+	SQ	12-p	*QO	IJQNSQc,	SQ	12-qgrs		!"#$%	h,MS,T,R	NHSR	JIIcPR	h,I*cR,	JL,P*NJPR	cR,	JcNjJejK*Pf,N	*INSJQR	NJ	LPJIcP,	*OOSNSJQ*M	I*L*ISN/	NJ	K,,N	LJN,QNS*MM/	M*P+,	SKh*M*QI,Rg		GH,R,	JcNjJejK*Pf,N	*INSJQR	K*/	NH,Q	M,*O	NJ	M,RR	,eeSIS,QN	*QO	*IIcP*N,	LPSISQ+	SQ	NH,	P,*MjNSK,	K*Pf,N	P,M*NST,	NJ	NH,	O*/j*H,*O	K*Pf,Ng	t8uv7:	wx	67898?u	y8;;:7:?9:C	>97<CC	y>Bz@{:>|	>?|	D:>Az}8=:	~>7�:FC	��>?	4���	z	~>7	4����	
	�[�VXY�	UVWXY	UYVZ[V\]̂XY	�Y�[V��	U]�Y	��	$cRN*SQ,O	LPSI,	OSee,P,QI,R	*P,	*	RS+Q*M	NH*N	NH,	K*Pf,N	SR	QJN	ecQINSJQSQ+	JLNSK*MM/g		GH,	*INSJQR	NH,	!"#$%	KcRN	N*f,	JcNRSO,	Je	NH,	K*Pf,N	NJ	,QRcP,	+PSO	P,MS*hSMSN/	IJQNPShcN,	NJ	LPSI,	OSee,P,QI,Rg		mHSM,																																																												3	!"#$%	�Q,P+/	'*Pf,NR	(PSI,	(,PeJPK*QI,	�,LJPNg		$,LN,Kh,P	130	12-qg		HNNL�&&iiigI*SRJgIJK&)JIcK,QNR&nSQ*M�,LJPNj(PSI,(,PeJPK*QI,"Q*M/RSRgLOe	s	#hSOg0	L*+,	11	



����������	
��		 
��������	������	�������������	�������	�����	��� ����	

!"#$%&'()	 	(*+,	-.																								 '*/	-0	1213	
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45678	 9:;<=>?	@A;B<C8	 D75E5F5756>G	 @;<:A;8H	I=	 J6K6AC	LMN,O*PQ	*RS	OT,*N,S	UV/PWO*T	PXUUT/	I?FK7K=:8	Y8C8;Z8C	[B	#\]	 #RON,̂ ,RQ*T	N,P,N_,P	UNMOXN,S	QM	̂,,Q	QV,	XÙ*NS	XRO,NQ*WRQ/	N,aXWN,̂ ,RQ	 0bĉWRXQ,	SWPU*QOV*dT,	UV/PWO*T	N,PMXNO,P1	*̀*NS	d*P,S	MR	32ĉWRXQ,	N*̂ U	O*U*dWTWQ/		 #e'	 (NMUMP,S	I?FK7K=:8	Y8C8;Z8C	f<g=	 #\)	 ),ON,̂ ,RQ*T	N,P,N_,P	UNMOXN,S	QM	̂,,Q	QV,	SM̀ R̀*NS	XRO,NQ*WRQ/	N,aXWN,̂ ,RQ	 0bĉWRXQ,	SWPU*QOV*dT,	UV/PWO*T	N,PMXNO,P1	*̀*NS	d*P,S	MR	32ĉWRXQ,	N*̂ U	O*U*dWTWQ/	 #e'	 (NMUMP,S	9=:577K;>	J8;Z5:8C	 "$	 #RON,̂ ,RQ*T	N,P,N_,P	UNMOXN,S	*RS	N,P,N_,S	QM	,̂,Q	N,*TcQŴ,	N,+XT*QWMR	*RS	OMRQWR+,RO/	N,P,N_,	N,aXWN,̂ ,RQP	 \,PMXNO,P	O,NQWLW,S	QM	UNM_WS,	QV,	N,PU,OQW_,	P,N_WO,		 #e'	 hiWPQWR+		jkllmnmopmq	rmstmmo	uvrwxwopm	ymqmnzm	wo{	ymxkwrkxks|	}w~wpks|	$M̂ ,	PQ*�,VMTS,NP	V*_,	aX,PQWMR,S	̀V/	QV,	S*/c*V,*S	̂*N�,Q	R,,SP	dMQV	Ŵd*T*RO,	N,P,N_,P	*RS	N,TW*dWTWQ/	O*U*OWQ/�		�VWT,	dMQV	QV,P,	̂*N�,Q	UNMSXOQP	UNMOXN,	N,P,N_,P	WR	QV,	S*/c*V,*S	̂*N�,Q1	QV,/	P,N_,	SWLL,N,RQ	UXNUMP,P	*RS	UNMOXN,	N,P,N_,P	d*P,S	MR	SWLL,N,RQ	N,PMXNO,	OV*N*OQ,NWPQWOP	*RS	P/PQ,̂ 	R,,SP�			�V,N,	OMXTS	d,	U,NL,OQ	O,NQ*WRQ/	d,Q̀,,R	S*/c*V,*S	*RS	N,*TcQŴ,	̂*N�,QP	*RS	QV,	̂*N�,Q	̀MXTS	PQWTT	R,,S	N,TW*dWTWQ/	O*U*OWQ/�		�V*Q	WP	d,O*XP,	QV,	WRQ,+N*Q,S	LMǸ*NS	̂*N�,Q	WP	*	LWR*ROW*T	̂*N�,Q	�*P	MUUMP,S	QM	*	UV/PWO*T	̂*N�,Q�	QV*Q	OT,*NP	d*P,S	MR	S,̂*RS	dWSP	WRPQ,*S	ML	*	S,̂*RS	LMN,O*PQ�		�V,N,LMN,1	QV,	WRQ,+N*Q,S	LMǸ*NS	̂*N�,Q	O*R	OT,*N	PXUUT/	*Q	*	SWLL,N,RQ	aX*RQWQ/	QV*R	QV,	�""	S,̂*RS	LMN,O*PQ�		\,TW*dWTWQ/	O*U*OWQ/	WP	UNMOXN,S	WR	\]!	QM	̂,,Q	QV*Q	SWLL,N,RO,�		#R	*SSWQWMR1	QV,	WRQ,+N*Q,S	LMǸ*NS	̂*N�,Q	*TTM̀P	LMN	_WNQX*T	dWSP1	̀VWOV	*N,	RMQ	d*O�,S	d/	UV/PWO*T	N,PMXNO,P�		#L	_WNQX*T	dWSP	OT,*N	QV,	̂*N�,Q1	N,TW*dWTWQ/	O*U*OWQ/	WP	UNMOXN,S	WR	\]!	QM	,RPXN,	QV,N,	*N,	PXLLWOW,RQ	UV/PWO*T	N,PMXNO,P	QM	,̂,Q	QV,	�""	S,̂ *RS	LMN,O*PQ�		�V,	S*/c*V,*S	̂*N�,Q	̀MXTS	UNMOXN,	N,TW*dWTWQ/	O*U*OWQ/	d*P,S	MRT/	MR	QV,	TM*S	LMN,O*PQ�		"PPX̂ WR+	RM	MU,N*QMN	TM*S	dW*PWR+1	QV,	N,TW*dWTWQ/	O*U*OWQ/	UNMOXN,̂ ,RQ	N,aXWN,̂ ,RQ	SM,P	RMQ	*SSN,PP	R,Q	TM*S	LMN,O*PQ	XRO,NQ*WRQ/	d,Q̀,,R	QV,	S*/c*V,*S	QŴ,LN*̂ ,	*RS	N,*TcQŴ,�		#R	OMRQN*PQ1	QV,	S*/c*V,*S	*̂N�,Q	̀MXTS	UNMOXN,	Ŵd*T*RO,	N,P,N_,	QM	OM_,N	QVWP	R,Q	TM*S	XRO,NQ*WRQ/�		#̂d*T*RO,	N,P,N_,P	*TPM	UNM_WS,	*SSWQWMR*T	N*̂UWR+	O*U*dWTWQ/	LMN	N,*TcQŴ,	LW_,ĉWRXQ,	N*̂ UWR+	R,,SP	QV*Q	O*R	d,	+N,*Q,N	QV*R	QV,	N*̂ U	O*U*dWTWQ/	UNMOXN,S	WR	QV,	S*/c*V,*S	̂*N�,Q�			#L	QV,	WRQ,+N*Q,S	LMǸ*NS	̂*N�,Q	OT,*NP	UV/PWO*T	N,PMXNO,	PXUUT/	XU	QV,	S*/c*V,*S	TM*S	LMN,O*PQ1	QV,R	\]!	̀MXTS	RMQ	POV,SXT,	N,TW*dWTWQ/	O*U*OWQ/	d,O*XP,	QV,N,	̀MXTS	*TN,*S/	d,	,RMX+V	POV,SXT,S	PXUUT/	
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4*556789+	:;*:	56<<=/	>?6=@	7,,:	:;,	=?*@	A?B,>*5:	C*5,@	?9	DE!F5	G2H7896:,	B*7<	7?@,=89+IJ		K?L,M,B1	:;,	*>:6*=	B,*=H:87,	9,:	=?*@	*9@	*55?>8*:,@	B*7<89+	9,,@5	>?6=@	C,	76>;	+B,*:,B	8A	9,:	=?*@	>?7,5	89	*C?M,	?B	C,=?L	:;,	@*/H*;,*@	A?B,>*5:I		N;,5,	B*7<89+	9,,@5	>*9	*=5?	C,	;8+;=/	M*B8*C=,	*9@	>*9	C,	+B,*:,B	:;*9	:;*:	5>;,@6=,@	C/	DE!F5	7?@,=89+	?A	B*7<89+	A?B	G2H7896:,	+B*96=*B8:/	9,:	=?*@	>;*9+,5I			#7C*=*9>,	B,5,BM,5	*@@B,55,5	:;85	C/	<B?>6B89+	6<L*B@	*9@	@?L9L*B@	B,5?6B>,	B*7<89+	>*<*C8=8:/	:?	7,,:	@8AA,B,9>,5	89	9,:	=?*@	89	,*>;	B,*=H:87,	7*BO,:	0.H7896:,	89:,BM*=	:;*:	*B,	@8AA,B,9:	:;*9	:;*:	5>;,@6=,@	:?	C,	7,:	89	G2H7896:,	+B*96=*B8:/	DE!	5>;,@6=,5I	(B?>6B89+	?9=/	87C*=*9>,	B,5,BM,5	*9@	9?:	<B?>6B89+	B,=8*C8=8:/	>*<*>8:/	85	9?:	*9	?<:8?9	C,>*65,	87C*=*9>,	B,5,BM,5	5;?6=@	C,	<B?>6B,@	B,=*:8M,	:?	:;,	@*/H*;,*@	A?B,>*5:1	9?:	:;,	#P'	7*BO,:	>=,*B,@	=?*@I		#A	B,=8*C8=8:/	>*<*>8:/	@8@	9?:	,Q85:1	:;,9	87C*=*9>,	B,5,BM,5	L?6=@	C,	<B?>6B,@	:?	:;,	LB?9+	B,A,B,9>,I		#9	:;,	898:8*=	)"'R	5:B*L	<B?<?5*=1	:;,	#$%	>?958@,B,@	L;,:;,B	:?	,=8789*:,	B,=8*C8=8:/	>*<*>8:/	*9@	;*M,	87C*=*9>,	B,5,BM,5	<B?>6B,@	B,=*:8M,	:?	:;,	#P'	7*BO,:	>=,*B,@	=?*@I		#:	L*5	@,>8@,@	:;85	7,:;?@	>?6=@	9?:	+6*B*9:,,	:;,B,	L*5	56AA8>8,9:	<;/58>*=	56<<=/	:?	7,,:	:;,	A?B,>*5:,@	@,7*9@1	*9@	:;*:	:;,	B,=*:8M,	S6*9:8:/	?A	87C*=*9>,	B,5,BM,5	L?6=@	;*M,	C,,9	699,>,55*B8=/	;8+;1	*9@	5?	*C*9@?9,@	:;85	*<<B?*>;I		TUVWXYZU[	\][[]̂_	̀abZc	def	ghiUbÛjZ	̀ZcZfkZc	Û[	̀Zb]Ui]b]lV	mUnUj]lV	R=8+8C=,	B,5?6B>,5	L?6=@	56C78:	C8@5	A?B	87C*=*9>,	B,5,BM,5	45,,	"<<,9@8Q	"	A?B	,=8+8C8=8:/	C/	B,5?6B>,	:/<,JI		#9	?B@,B	:?	C8@	A?B	87C*=*9>,	B,5,BM,51	B,5?6B>,5	765:	<B?M8@,	*9	,9,B+/	C8@	89	:;,	@*/H*;,*@	7*BO,:	*9@	765:	,>?9?78>*==/	C8@	:;,	<?B:8?9	?A	:;,	,9,B+/	C8@	:;*:	?M,B=*<5	L8:;	:;,	87C*=*9>,	B,5,BM,	C8@I		P8+6B,	o	<B?M8@,5	*9	8==65:B*:8?9	?A	:;85	C8@@89+	B,S68B,7,9:I		R=8+8C=,	B,5?6B>,5	L?6=@	*=5?	56C78:	C8@5	A?B	B,=8*C8=8:/	>*<*>8:/	45,,	"<<,9@8Q	"	A?B	,=8+8C8=8:/	C/	B,5?6B>,	:/<,JI		D,5?6B>,5	9,,@	:?	<B?M8@,	*9	,9,B+/	C8@	89	:;,	@*/H*;,*@	7*BO,:	:?	C8@	A?B	B,=8*C8=8:/	>*<*>8:/	C6:	@?	9?:	9,,@	:?	?M,B=*<	L8:;	:;,	,>?9?78>*==/	C8@	<?B:8?9	?A	:;,	,9,B+/	C8@I		"5	<*B:	?A	R)"'1	*==	B,5?6B>,5	?AA,B89+	,9,B+/	C8@5	89	:;,	#P'	4*9@	:;65	89>=6@,@	89	:;,	R)"'	B,5?6B>,	56AA8>8,9>/	,M*=6*:8?9J	765:	56C78:	C8@5	A?B	B,=8*C8=8:/	>*<*>8:/	6<	*:	:;,	5*7,	S6*9:8:/	*5	:;,8B	,9,B+/	C8@	<=65	*9>8==*B/	5,BM8>,	5,=AH<B?M858?9I		N;85	,956B,5	*==	B,5?6B>,5	5;?L9	89	:;,	R)"'	D$R	*B,	A6==/	*M*8=*C=,	A?B	65,	89	DE!1	89>=6@89+	,Q>,55	56<<=/	:;*:	<*B:8>8<*9:5	?AA,B,@	*C?M,	:;,8B	D$R	B,S68B,7,9:5I	N;,	:?:*=	S6*9:8:/	?A	,9,B+/1	87C*=*9>,	B,5,BM,51	*9@	B,=8*C8=8:/	>*<*>8:/	5>;,@6=,@	?9	*	B,5?6B>,	L?6=@	C,	>*<<,@	C*5,@	?9	:;,	B,5?6B>,F5	6<<,B	,>?9?78>	=878:I		N;,	6<<,B	,>?9?78>	=878:	85	:;,	;8+;,5:	?<,B*:89+	=,M,=	56C78::,@	89	:;,	B,5?6B>,F5	,9,B+/	C8@I			
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	E9=F?R5K9	C5BB5D6	SLF56=O5IDG	L=G9B	ID	<=>?@A9=B	@T=8BG	U,VWXYZ,V	[\*[	Y,Z,]̂,	*_	,_,Y+/	VZ\,̀Xa,1	*_Z]aa*Y/	V,Ŷ]Z,	*b*ỲV1	Y,a]*c]a][/	Z*d*Z][/	*b*ỲV1	WY	]ec*a*_Z,	Y,V,Ŷ,	*b*ỲV	]_	[\,	̀*/f*\,*̀	e*Yg,[	b]aa	\*̂,	Y,*af[]e,	e*Yg,[	c]̀̀ ]_+	Wca]+*[]W_Vh		U,VWXYZ,V	eXV[	dYŴ]̀,	,ZW_We]Z	,_,Y+/	c]̀V	iWY	[\,	iXaa	Y*_+,	Wi	[\,]Y	Y,a]*c]a][/	Z*d*Z][/	*_̀	]ec*a*_Z,	Y,V,Ŷ,	*b*ỲV	]_	[\,	Y,*af[]e,	e*Yg,[h		U,*af[]e,	eXV[fWii,Y	Wca]+*[]W_V	*dda/	]_	[\,	\WXYV	[\*[	*	Y,VWXYZ,	\*V	*	Y,a]*c]a][/	Z*d*Z][/	WY	]ec*a*_Z,	Y,V,Ŷ,	*b*Ỳh			j\,	dXYdWV,	Wi	[\,	Y,*af[]e,	eXV[fWii,Y	Wca]+*[]W_	]V	[W	dYŴ]̀,	,ZW_We]Z	c]̀V	[W	[\,	Y,*af[]e,	e*Yg,[h		kZW_We]Z	c]̀V	,_*ca,	[\,	Y,*af[]e,	e*Yg,[	[W	Y,f̀]Vd*[Z\	Y,VWXYZ,V	[W	e,,[	Y,*af[]e,	V/V[,e	ZW_̀][]W_V	*_̀	]ec*a*_Z,Vh		U,*af[]e,	V,aifVZ\,̀Xa,V	̀W	_W[	dYŴ]̀,	[\,	Y,*af[]e,	e*Yg,[	b][\	[\,	*c]a][/	[W	Y,f]̀Vd*[Z\	[\,	Y,VWXYZ,h			j\,	e]_]eXe	Y,*af[]e,	c]̀̀ ]_+	Wca]+*[]W_V	*Y,	]aaXV[Y*[,̀	]_	l]+XY,	mh		"	Y,VWXYZ,	eXV[	VXce][	,ZW_We]Z	c]̀V	*cŴ,	][V	̀*/f*\,*̀	,_,Y+/	VZ\,̀Xa,	c/	[\,	*eWX_[	Wi	]ec*a*_Z,	Y,V,Ŷ,V	Xd	*_̀	Y,a]*c]a][/	Z*d*Z][/	Xd	*b*Ỳ,̀h		j\,	Y,VWXYZ,	]V	_W[	Y,nX]Y,̀	[W	VXce][	*̀ ]̀[]W_*a	c]̀V	Xd	[W	][V	(e*o	cX[	e*/	,a,Z[	[W	̀W	VWh		j\]V	,_VXY,V	[\,Y,	*Y,	VXii]Z],_[	,ZW_We]Z	Wii,YV	[W	*aaWb	[\,	Y,*af[]e,	e*Yg,[	[W	]̀Vd*[Z\	[\,	Y,VWXYZ,	*cŴ,	WY	c,aWb	][V	̀*/f*\,*̀	,_,Y+/	VZ\,̀Xa,h	"_/	dWY[]W_	Wi	[\]V	Y,VWXYZ,pV	̀*/f*\,*̀	,_,Y+/	VZ\,̀Xa,	c,aWb	[\,	]ec*a*_Z,	Y,V,Ŷ,V	̀Wb_	*_̀	Y,a]*c]a][/	Z*d*Z][/	̀Wb_	*b*ỲV	Z*_	c,	,][\,Y	V,aifVZ\,̀Xa,̀	WY	,ZW_We]Z*aa/	c]̀h		"	Y,VWXYZ,	Z*__W[	VXce][	*	V,aifVZ\,̀Xa,	[\*[	,oZ,,̀V	][V	,_,Y+/	VZ\,̀Xa,	a,VV	][V	]ec*a*_Z,	Y,V,Ŷ,V	̀Wb_	*_̀	Y,a]*c]a][/	
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4*5*467/	89:;	*:*<8=>		?@6=	,;=A<,=	7@*7	7@,<,	*<,	=ABB646,;7	,49;9C64	9BB,<=	79	*DD9:	7@,	<,*DE76C,	C*<F,7	79	86=5*74@	7@,	<,=9A<4,	G,D9:	67=	8*/E*@,*8	,;,<+/	=4@,8AD,>	"	<,=9A<4,	7@*7	4*;	G,	49CC677,8	6;	7@,	<,*DE76C,	C*<F,7	4*;	=AGC67	=7*<7	A5	*;8	C6;6CAC	D9*8	G68=	79	,;*GD,	7@,	C*<F,7	79	<,E9576C6H,	7@,	A;67	49CC67C,;7	8,46=69;>		?@6=	6=	;97	*	<,IA6<,C,;7	G,4*A=,	7@,	<,=9A<4,	4*;	,D,47	79	=,DBE=4@,8AD,	*	59<769;	9B	67=	9A75A7>	JKLMNO	PQ	ROSTUVKWO	XKYYKZL	[\TKLSVK]Ẑ	
	_S̀UabOSY	cM̂VU[ddON	[\TKLSVK]Ẑ	d]N	RÔ]MNeO	aYOfMSè	RÔ]MNeÔ	?@,	B9DD9:6;+	=ACC*<6H,=	7@,	<,=9A<4,	*8,IA*4/	CA=7E9BB,<	9GD6+*769;=	B9<	7@,	8*/E*@,*8	C*<F,7>			!"#$%	g""	<,=9A<4,	*8,IA*4/	<,=9A<4,=	:6DD	49;76;A,	79	G,	<,IA6<,8	79	,49;9C64*DD/	G68	9<	=,DBE=4@,8AD,	7@,6<	<,=9A<4,	*8,IA*4/	4*5*467/	6;79	7@,	6;7,+<*7,8	B9<:*<8	C*<F,7>		?@6=	*55D6,=	*DD	@9A<=	9B	7@,	C9;7@	7@,	<,=9A<4,	6=	5@/=64*DD/	*h*6D*GD,>		i,=9A<4,=	5<9h686;+	=/=7,C	*;8	D94*D	<,=9A<4,	*8,IA*4/	:6DD	49;76;A,	79	G,	<,IA6<,8	79	,49;9C64*DD/	G68	9<	=,DBE5<9h68,	*;46DD*</	=,<h64,=>			i,=9A<4,=	5<9h686;+	<,=9A<4,	*8,IA*4/	4*5*467/	7@*7	*<,	4A<<,;7D/	<,IA6<,8	79	=AGC67	ij!	*h*6D*G6D67/	G68=	:6DD	G,	<,IA6<,8	79	G68	7@,6<	<,=9A<4,	*8,IA*4/	4*5*467/	6;79	7@,	<,=68A*D	A;67	49CC67C,;7	B9<	<,D6*G6D67/	4*5*467/	A5>		g68=	B9<	<,D6*G6D67/	4*5*467/	89:;	:6DD	G,	95769;*D>		?@,	!"#$%	:6DD	;97	<,IA6<,	7@*7	<,=9A<4,	*8,IA*4/	<,=9A<4,=	9BB,<	<,=9A<4,	*8,IA*4/	4*5*467/	6;79	ij!	:67@	k2	*h*6D*G6D67/	G68=>		
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3,45637,4	*89	*73544	*::	;*3<,=	>8=,3?*:4@		#=	A56:9	B35?>9,	*	;>=>+*=>58	CD:553E	=F*=	G*:*87,4	=F,	8,,9	=5	B35=,7=	75846;,34	*+*>84=	;*3<,=	B5A,3	G6=	*:45	B35=,7=	B35967,34	*+*>84=	,H7,44>?,	;>=>+*=>58	G/	D537>8+	5DD,34	G,:5A	=F,>3	754=4@		IF,	>;G*:*87,	3,4,3?,	6B	9,D*6:=	*?*>:*G>:>=/	G>9	A56:9	G,	4,=	7584,3?*=>?,:/	64>8+	*	F>+F	B,37,8=>:,	?*:6,	5D	F>4=53>7*:	4B>88>8+	3,4,3?,	G>94@		"D=,3	=F,	!"#$%	*89	;*3<,=	B*3=>7>B*8=4	+*>8	5B,3*=>58*:	,HB,3>,87,	A>=F	>;G*:*87,	3,4,3?,40	*89	;53,	>8D53;*=>58	>4	*?*>:*G:,	58	=F,	754=4	5D	5DD,3>8+	>;G*:*87,	3,4,3?,4	689,3	75;B,=>=>?,	7589>=>5840	=F,	!"#$%	756:9	3,J,8+*+,	A>=F	4=*<,F5:9,34	=5	9,?,:5B	*	;53,	3>+53564	9,D*6:=	*?*>:*G>:>=/	G>9	;,=F595:5+/@		IF,	!"#$%	B35B54,4	=F,	9,D*6:=	*?*>:*G>:>=/	G>9	D53	>;G*:*87,	3,4,3?,4	G,	4,=	=5	KLL&'MF@		IF>4	3,B3,4,8=4	+3,*=,3	=F*8	=F,	N2=F	B,37,8=>:,	5D	4B>88>8+	3,4,3?,	G>94	64>8+	F>4=53>7*:	9*=*	O4,,	I*G:,	1P@		$B>88>8+	3,4,3?,	G>94	>4	*	3,*458*G:,	*BB35H>;*=>58	5D	*	3,45637,Q4	754=	=5	B35?>9,	3,4,3?,4@		!"#$%	A>::	>8?,4=>+*=,	AF,=F,3	4B>88>8+	3,4,3?,	G>9	B3>7,4	*3,	3,:*=,9	=5	B3,?*>:>8+	+*4	B3>7,4	=5	B5=,8=>*::/	;*<,	=F,	9,D*6:=	G>9	47*:*G:,	G/	+*4	B3>7,4@		RSTUV	WX	YZ[\\[\]	̂V_V̀aV	b[c	d̀[eV_	fgS\	h	gi\	WjWWk	I/B,	 $B>88>8+	l,4,3?,	m>9	(3>7,	OK&'MFP	L2	(,37,8=>:,	 K.@n2	o2	(,37,8=>:,	 KL@22	p2	(,37,8=>:,	 K1.@p2	N2	(,37,8=>:,	 KL2@22	n2	(,37,8=>:,	 K.22@22		q5=,	=F*=	7F*8+,4	;*9,	=5	=F,	>;G*:*87,	3,4,3?,	9,;*89	763?,	8,+*=,	=F,	,DD,7=	5D	:57*:	;*3<,=	B5A,3	;>=>+*=>58	D53	>;G*:*87,	3,4,3?,40	*4	=F,	9,D*6:=	*?*>:*G>:>=/	G>9	F*4	=F,	4*;,	?*:6,	*4	=F,	7*B	5D	=F,	9,;*89	763?,@		r5A,?,30	=F,	#$%	4=>::	>8=,894	=5	>;B:,;,8=	:57*:	;*3<,=	B5A,3	;>=>+*=>58	B357,963,4	>8	>=4	;*3<,=	45D=A*3,0	4F56:9	=F,	8,,9	*3>4,	AF,3,	=F,	B*3*;,=,34	D53	=F,	9,;*89	763?,	53	=F,	;>=>+*=,9	G>94	7F*8+,	>8	*	A*/	=F*=	;*<,4	=F,	;>=>+*=>58	G>89>8+@			sts	 u\vV]̀SvVc	wx̀yS̀c	zS̀{Vv	|}S\]V_		I59*/0	=F,	>8=,+3*=,9	D53A*39	;*3<,=	5G=*>84	*	D6::	;*3<,=	45:6=>58	64>8+	;>=>+*=,9	G>94	D35;	=F,	;*3<,=	B5A,3	;>=>+*=>58	B*44@		IF,	>8=,+3*=,9	D53A*39	;*3<,=	45:?,4	=F,	5B=>;*:	68>=	75;;>=;,8=	=5	7:,*3	G>9J>8	:5*90	G>9J>8	46BB:/0	>;B53=40	,HB53=40	*89	*87>::*3/	4,3?>7,4	3,~6>3,;,8=4@		IF>4	B35B54*:	,8F*87,4	=F,	9*/J*F,*9	;*3<,=	G/	>8=35967>8+	*8	>;G*:*87,	3,4,3?,4	B35967=	=F*=	>4	75J5B=>;>�,9	*89	B35763,9	>8	=F,	>8=,+3*=,9	D53A*39	;*3<,=@	
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345678	93:;	<=,	,>,?+/	@ABC	DE=,FGH,	IJGHF	K,	L=,	D*M,	F*/N*=,*F	M*?O,L	DE=,FGH,	L=*L	?,DGHLD	P?JM	L=,	EG??,>L	Q>L,+?*L,F	PJ?I*?F	M*?O,LR		<=,	Q>L,+?*L,F	PJ?I*?F	M*?O,L	IJGHF	EJ>LQ>G,	LJ	F,L,?MQ>,	,>,?+/	DE=,FGH,D	K/	EH,*?Q>+	S=/DQE*H	*>F	TQ?LG*H	DGSSH/	*+*Q>DL	KQFNQ>	HJ*F	*>F	TQ?LG*H	F,M*>FR		A>,?+/	IJGHF	EJ>LQ>G,	LJ	K,	S?QE,F	*L	,*E=	>JF,	?,DGHLQ>+	Q>	*	HJE*LQJ>*H	M*?+Q>*H	S?QE,R		U,DJG?E,D	IQL=	*	F*/N*=,*F	,>,?+/	DE=,FGH,	IJGHF	EJ>LQ>G,	LJ	?,NKQF	@D,HPNDE=,FGH,	J?	,EJ>JMQE*HH/	KQFC	L=,	,>,?+/	Q>LJ	L=,	?,*HNLQM,	M*?O,LR		V4WXYYZ68	[56\XW5]	<=,	F*/N*=,*F	M*?O,L	EG??,>LH/	S?JEG?,D	022	S,?E,>L	JP	L=,	,̂S,EL,F	?,_GQ?,M,>L	PJ?	PJG?	*>EQHH*?/	D,?TQE,D̀	a	U,+GH*LQJ>	GS	QD	S?JEG?,F	P?JM	E,?LQPQ,F	?,DJG?E,D	L=*L	E*>	?,DSJ>F	LJ	L=,	b	D,EJ>F	*GLJM*L,F	+,>,?*LQJ>	EJ>L?JH	DQ+>*H	LJ	*FF?,DD	Q>E?,*D,D	Q>	L=,	>,L	HJ*F	L=*L	JEEG?	IQL=Q>	*	PQT,	MQ>GL,	FQDS*LE=	Q>L,?T*HR0c			a	U,+GH*LQJ>	FJI>	QD	S?JEG?,F	P?JM	E,?LQPQ,F	?,DJG?E,D	L=*L	E*>	?,DSJ>F	LJ	L=,	b	D,EJ>F	*GLJM*L,F	+,>,?*LQJ>	EJ>L?JH	DQ+>*H	LJ	*FF?,DD	F,E?,*D,	Q>	L=,	>,L	HJ*F	L=*L	JEEG?	IQL=Q>	*	PQT,	MQ>GL,	FQDS*LE=	Q>L,?T*HR		a	$SQ>>Q>+	?,D,?T,D	*?,	S?JEG?,F	P?JM	E,?LQPQ,F	?,DJG?E,D	L=*L	*?,	D/>E=?J>Qd,F	LJ	L=,	+?QF	*>F	E*>	K,	E*HH,F	GSJ>	QP	*	EJ>LQ>+,>E/	,T,>L	JEEG?DR			a	BJ>NDSQ>>Q>+	?,D,?T,D	*?,	S?JEG?,F	P?JM	E,?LQPQ,F	?,DJG?E,D	L=*L	,QL=,?	*?,	J?	*?,	>JL	D/>E=?J>Qd,F	LJ	L=,	+?QF	*>F	E*>	K,	E*HH,F	GSJ>	QP	*	EJ>LQ>+,>E/	,T,>L	JEEG?DR			<=QD	S?JSJD*H	EJ>DQF,?D	>J	E=*>+,D	LJ	*>EQHH*?/	D,?TQE,	S?JEG?,M,>LR		">EQHH*?/	D,?TQE,D	IJGHF	EJ>LQ>G,	LJ	K,	S?JEG?,F	J>	*	D/DL,M	*>F	?,+QJ>*H	K*DQD	*D	JSSJD,F	LJ	*	>JF*H	K*DQD	*>F	DGKe,EL	LJ	L=,	,̂QDLQ>+	E*DE*FQ>+	S?JEG?,M,>L	?GH,D	I=,?,	?,+GH*LQJ>	GS	E*>	DGKDLQLGL,	PJ?	DSQ>>Q>+	*>F	>J>NDSQ>>Q>+	?,D,?T,D1	*>F	DSQ>>Q>+	?,D,?T,	E*>	DGKDLQLGL,	PJ?	>J>NDSQ>>Q>+	?,D,?T,R0f			ghiZYZ4W5	j5]56\5]	9gjklgjm;	#MK*H*>E,	?,D,?T,D	IJGHF	,>DG?,	L=,	Q>L,+?*L,F	PJ?I*?F	M*?O,L	DE=,FGH,D	DGPPQEQ,>L	FQDS*LE=	E*S*KQHQL/	LJ	M,,L	>,L	HJ*F	QMK*H*>E,D	K,LI,,>	L=,	F*/N*=,*F	*>F	?,*HNLQM,	M*?O,LDR		<=,D,	QMK*H*>E,D	*?,	E*GD,F	K/	G>E,?L*Q>L/	Q>	L=,	F*/N*=,*F	>,L	HJ*F	PJ?,E*DL	*>F	+?*>GH*?QL/	FQPP,?,>E,D	K,LI,,>	=JG?H/	F*/N*=,*F	M*?O,L	*>F	PQPL,,>NMQ>GL,	?,*HNLQM,	M*?O,L	DE=,FGH,DR		#MK*H*>E,	?,D,?T,D	IJGHF	K,	EJMS?QD,F	JP	QMK*H*>E,	?,D,?T,D	GS	@#UnC	L=*L	S?JTQF,	GSI*?F	FQDS*LE=	E*S*KQHQL/	*>F	QMK*H*>E,	?,D,?T,D	FJI>	@#U)C	L=*L	S?JTQF,	FJI>I*?F	FQDS*LE=	E*S*KQHQL/R		">	QMK*H*>E,	?,D,?T,	DE=,FGH,	IJGHF																																																												0c	#>	*FFQLQJ>1	L=,?,	QD	*	MQH,*+,	?,_GQ?,M,>L	PJ?	?,+GH*LQJ>	GS	*>F	?,+GH*LQJ>	FJI>1	?,S?,D,>LQ>+	L=,	,̂S,EL,F	*MJG>L	JP	D/DL,MNIQF,	?,DJG?E,	JS,?*LQ>+	SJQ>L	L?*T,H	>,,F,F	LJ	S?JTQF,	L=,	D,?TQE,R	0f	<=,	!"#$%	M*/	EJ>DQF,?	*>	Q>QLQ*LQT,	Q>	.2.-	LJ	,̂SHJ?,	EJHH*SDQ>+	L=,	EG??,>L	DSQ>	*>F	>J>NDSQ>	?,_GQ?,M,>L	Q>LJ	*	DQ>+H,	EJ>LQ>+,>E/	?,D,?T,	?,_GQ?,M,>LR		<=QD	Q>QLQ*LQT,	IJGHF	*HDJ	,̂*MQ>,	?,MJTQ>+	L=,	EG??,>L	E*DE*FQ>+	?GH,	K,LI,,>	GSI*?F	*>EQHH*?/	D,?TQE,	S?JFGELDR	
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3,4567	89	*9	:;68+*78:9	7:	<3:=8>,	,?:9:@8?	,9,3+.	;8>4	7:	7A,	3,*6B78@,	@*3C,7D		EA,	@*3C,7	@*.	4?A,>56,	*	3,4:53?,	7:	<3:=8>,	;:7A	#FG	*9>	#F)D			EA,	897,+3*7,>	H:3I*3>	@*3C,7	I:56>	?:B:<78@8J,	*9>	<3:?53,	8@;*6*9?,	3,4,3=,4	7:	@,,7	*9	A:536.	8@;*6*9?,	3,4,3=,	3,K583,@,97D		EA,	@*3C,7	I:56>	54,	8@;*6*9?,	3,4,3=,	>,<6:.@,97	4?,9*38:4	7:	,9453,	8@;*6*9?,	3,4,3=,4	*3,	73*94@8448:9BH,*48;6,	7:	7A,	6:?*78:94	7A,	59?,37*897.	84	,L<,?7,>	7:	@*7,38*68J,	8H	7A,.	*3,	H566.	>,<6:.,>D		EA,	@*3C,7	I:56>	<38?,	8@;*6*9?,	3,4,3=,4	*7	,*?A	9:>,0	3,456789+	89	6:?*78:9*6	@*3+89*6	<38?,4	7A*7	3,H6,?7	73*94@8448:9	?:9473*8974D	#@;*6*9?,	3,4,3=,4	I:56>	,9*;6,	7A,	>*.B*A,*>	@*3C,7	7:	?:@<,94*7,	3,4:53?,4	7A*7	<3:=8>,	H6,L8;6,	3,4,3=,4	7:	@,,7	9,7	6:*>	59?,37*897.	*9>	3*@<89+	9,,>4D		E:>*.0	4.47,@	:<,3*7:34	H3,K5,976.	7*C,	:57B:HB@*3C,7	*?78:940	89?65>89+	89?3,*489+	7A,	6:*>	H:3,?*47	54,>	89	FG!0	7:	4,?53,	*>>878:9*6	45<<6.	7:	89?3,*4,	7A,	3*@<	?*<*;8687.	*=*86*;6,	7:	7A,	3,*6B78@,	@*3C,7	*9>	7:	*>>3,44	59?,37*897.	;,7I,,9	7A,	>*.B*A,*>	*9>	3,*6B78@,	@*3C,74D		$.47,@	:<,3*7:34	*3,	7*C89+	45?A	*?78:94	;,?*54,	:H	7A,	89?3,*4,>	9,7	6:*>	=*38*;8687.	*9>	59?,37*897.	3,456789+	H3:@	89?3,*489+	*@:5974	:H	I,*7A,3B>,<,9>,97	45<<6.	*9>	>,@*9>D		#@;*6*9?,	3,4,3=,4	I:56>	3,>5?,	7A,	9,,>	H:3	7A,4,	:57B:HB@*3C,7	*?78:94	*9>	I:56>	?3,*7,	*	@*3C,7	<38?,	48+9*6	H:3	>*.B*A,*>	H6,L8;6,	3,4,3=,4D			EA,	>*.B*A,*>	@*3C,7	I:56>	:96.	*I*3>	8@;*6*9?,	3,4,3=,4	7:	3,4:53?,4	7A*7	*3,	>84<*7?A*;6,	89	7A,	H8H7,,9B@8957,	@*3C,7D		"67A:5+A	7A,	>*.B*A,*>	@*3C,7	I866	4?A,>56,	8@;*6*9?,	3,4,3=,4	A:536.0	7A,	@*L8@5@	*I*3>	I:56>	;,	;*4,>	:9	*	3,4:53?,M4	-2B@8957,	3*@<	?*<*;8687.D		%HH689,	3,4:53?,4	?:56>	;,	*I*3>,>	8@;*6*9?,	3,4,3=,4	8H	7A,	3,4:53?,	A*4	*	47*37B5<	78@,	:H	/N	@8957,4	:3	6,44D		EA84	<3:<:4*6	I:56>	@*C,	7A,4,	<*3*@,7,34	*>O547*;6,	89	3,4<:94,	7:	47*C,A:6>,3	H,,>;*?C	7A*7	7A,4,	3,K583,@,974	@*.	;,	:=,36.	3,4738?78=,D		EA,	!"#$%	I:56>	@:987:3	7A,	<,3H:3@*9?,	:H	7A,	8@;*6*9?,	3,4,3=,	<3:>5?7	:9?,	8@<6,@,97,>	7:	*44,44	IA,7A,3	*66:I89+	H:3	6:9+,3	47*37B5<	78@,4	:3	6:9+,3	3*@<	A:38J:94	84	9,?,44*3.	:3	>,483*;6,D		PQRSTSUVW	XWYWZ[W	XW\]̂ZWQWU_	EA84	4,?78:9	<3:=8>,4	*	A8+AB6,=,6	:=,3=8,I	:H	7A,	@,7A:>	54,>	7:	?*6?56*7,	7A,	8@;*6*9?,	3,4,3=,	3,K583,@,974	89	7A,	>*.B*A,*>	@*3C,7D		EA84	@,7A:>	897,9>4	7:	*68+9	I87A	7A,	*<<3:*?A	<3:<:4,>	H:3	7A,	3,*6B78@,	@*3C,7	H6,L8;6,	3*@<89+	<3:>5?7	3,K583,@,974D/̀	a847:38?*6	>*7*	I:56>	;,	54,>	7:	8>,978H.	7A,	6:*>0	I89>0	*9>	4:6*3	H:3,?*47	,33:3	;,7I,,9	7A,	>*.B*A,*>	@*3C,7	*9>	H8H7,,9B@8957,	@*3C,74D		EA,4,	A847:38?*6	H:3,?*47	,33:34	I:56>	7A,9	;,	54,>	7:	>,7,3@89,	7A,	8@;*6*9?,	3,4,3=,4	5<	*9>	>:I9	3,K583,@,97	;*4,>	:9	7A,	<3,=*8689+	6:*>0	I89>0	*9>	4:6*3	H:3,?*474	H:3	,*?A	A:53	:H	,*?A	>*.	5489+	47*78478?*6	3,+3,448:9D		EA84	<3:<:4*6	?:948>,34	54,	:H	K5*9786,	3,+3,448:9	7:	>,7,3@89,	7A,	8@;*6*9?,	3,4,3=,	3,K583,@,974D		"	K5*9786,	3,+3,448:9	,478@*7,4	K5*9786,4	:H	*	>,<,9>,97	=*38*;6,	?:9>878:9*6	:9	7A,	=*65,4	:H	*	4,7	:H	89>,<,9>,97	=*38*;6,4D		"	K5*9786,	3,+3,448:9	84	<3,H,33,>	7:	47*9>*3>	689,*3	3,+3,448:9	89	7A84	?*4,	;,?*54,	7A,	8@;*6*9?,	3,4,3=,	3,K583,@,974	*3,	;*4,>	:9	3,6*78=,6.	,L73,@,	A8+A	*9>	6:I	b8D,D0	̀cDN	*9>	1DN	<,3?,9786,d	:;4,3=*78:94	:H																																																												/̀	!"#$%	e6,L8;6,	F*@<89+	(3:>5?7	F,H89,@,974	89878*78=,D		"<<,9>8L	!	f	g5*9786,	F,+3,448:9	"<<3:*?AD		A77<h&&IIID?*84:D?:@&#9878*78=,):?5@,974&"<<,9>8L!Bg5*9786,F,+3,448:9"<<3:*?ABe6,L8;6,F*@<89+(3:>5?7F,K583,@,974D<>H		
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4567	*8,	9:;;/	:7,6	4,9<8,	5=>:885=+	*=	5?4*;*=>,	8,7,8@,	7A<8B9*;;1	CA5>A	C<:;6	8,7:;B	5=	9*5;5=+	BA,	D$E	5=	BA*B	658,>B5<=F			GHIJKJLMN	ONPNQRN	SNKTRNQJITKTUV	W=6,8	BA57	X8<X<7*;1	BA,	?*8Y,B	C<:;6	><=756,8	B8*=7?5775<=	><=7B8*5=B7	CA,=	*C*865=+	5?4*;*=>,	8,7,8@,7	5=	BA,	5=B,+8*B,6	9<8C*86	?*8Y,B	B<	,=7:8,	BA,/	*8,	6,;5@,8*4;,	59	6,X;</,6	5=	8,*;ZB5?,F		[A,	X8<X<7,6	*XX8<*>A	57	75?5;*8	B<	BA,	:XC*86	*=6	6<C=C*86	6,X;</?,=B	7>,=*85<7	6,@,;<X,6	5=	BA,	9;,\54;,	8*?X5=+	X8<6:>B	8,95=,?,=B7	5=5B5*B5@,F		[A,	5=B,+8*B,6	9<8C*86	?*8Y,B	C<:;6	7<;@,	BA,	4*7,	7>,=*85<	*=6	6,X;</?,=B	7>,=*85<7	75?:;B*=,<:7;/	B<	,=7:8,	*;;	7>,=*85<7	*8,	B8*=7?5775<=	9,*754;,F		[A,	6,X;</?,=B	7>,=*85<7	C<:;6	8,7:;B	5=	=<6*;	5?4*;*=>,	8,7,8@,7	BA*B	,=7:8,	7>A,6:;,6	6*/Z*A,*6	XA/75>*;	7:XX;/	>*=	?,,B	BA,	:=>,8B*5=B/	8,]:58,?,=B7	59	6,X;</,6	C5BA<:B	@5<;*B5=+	B8*=7?5775<=	><=7B8*5=B7F			[A,	:XC*86	6,X;</?,=B	7>,=*85<	C<:;6	,=7:8,	7:XX;/	*=6	5?4*;*=>,	8,7,8@,7	:X	*C*867	*8,	6,;5@,8*4;,	B<	CA,8,	:XC*86	=,B	;<*6	:=>,8B*5=B/	?*/	?*B,85*;5̂,F		[A,	6<C=C*86	6,X;</?,=B	7>,=*85<	C<:;6	,=7:8,	7:XX;/	;,77	5?4*;*=>,	8,7,8@,7	6<C=	*C*867	*8,	6,;5@,8*4;,	B<	CA,8,	BA,	6<C=C*86	=,B	;<*6	:=>,8B*5=B/	?*/	?*B,85*;5̂,F		[A,	=,B	;<*6	:=>,8B*5=B/	BA*B	?*B,85*;5̂,7	<>>:87	*B	;<*6	=<6,7	*=6	@*85*4;,	,=,8+/	8,7<:8>,	=<6,7F		[A,	!"#$%	C5;;	:7,	*;;<>*B5<=	9*>B<87	6,85@,6	4/	A57B<85>*;	6*B*	B<	657B854:B,	BA,	#DW&#D)	8,]:58,?,=B7	*?<=+	;<*6	*=6	_ED	=<6,7F			$<?,	7B*Y,A<;6,87	A*@,	:8+,6	BA57	X8<X<7*;	*6<XB	*	̂<=*;	*XX8<*>A	B<	5?4*;*=>,	8,7,8@,7	X8<>:8,?,=B1	75?5;*8	B<	*=>5;;*8/	7,8@5>,7F		$B*Y,A<;6,87	*8+:,	*	̂<=*;	*XX8<*>A	C<:;6	75?X;59/	BA,	?*8Y,B	6,75+=	*=6	C<:;6	8,6:>,	BA,	=,,6	9<8	*665B5<=*;	,;,?,=B7	;5Y,	;<>*;	?*8Y,B	X<C,8	?5B5+*B5<=F		[A,	#$%	X:4;57A,6	*	><?X*8*B5@,	?*B85\	B<	A5+A;5+AB	7<?,	<9	BA,	B8*6,<997	4,BC,,=	BA,7,	*XX8<*>A,7F20	[A57	X8<X<7*;	><=B5=:,7	B<	X:B	9<8BA	=<6*;	X8<>:8,?,=B	<9	5?4*;*=>,	8,7,8@,71	C5BA	7<?,	?<6595>*B5<=7F		5̀87B1	BA,	!"#$%	C5;;	5?X;,?,=B	9:=>B5<=*;5B/	BA*B	*;;<C7	9<8	BA,	9;,\54;,	*>B5@*B5<=&6,*>B5@*B5<=	<9	5=65@56:*;	B8*=7?5775<=	><=7B8*5=B7	5=	6,X;</?,=B	7>,=*85<7F		[A57	?<6595>*B5<=	*668,77,7	7B*Y,A<;6,8	><=>,8=7	BA*B	59	?*8Y,B	75?:;*B5<=	<8	<X,8*B5<=*;	,\X,85,=>,	8,@,*;7	BA,	=,,6	B<	,=9<8>,	9,C,8	><=7B8*5=B7	5=	6,X;</?,=B	7>,=*85<7	4,>*:7,	<9	;<C,8	><?X:B*B5<=*;	X,89<8?*=>,	<8	?*8Y,B	X,89<8?*=>,1	BA,	#$%	>*=	6<	7<F		"665B5<=*;;/1	BA57	C5;;	,=*4;,	!"#$%	B<	><;;*4<8*B,	C5BA	E)"'	a""7	BA*B	?*/	A*@,	;<C,8	98,]:,=>/	*=6	]:*=B5B/	<9	45=65=+	><=7B8*5=B7	BA*=	BA,	!"#$%	a""	B<	56,=B59/	BA,	?<7B	>85B5>*;	><=7B8*5=B7	B<	,=9<8>,1	7<	*7	=<B	B<	8,6:>,	><?X:B*B5<=*;	X,89<8?*=>,	C5BA	=,+;5+54;,	?*8Y,B	5?X*>BF	[A57	X8<X<7*;	*;7<	C<:;6	5?X;,?,=B	*	B:=*4;,	X*8*?,B,8	B<	6,95=,	BA,	X8<X<8B5<=	<9	5?4*;*=>,	8,7,8@,	*C*867	BA*B	*8,	b6,X;</,6c	C5BA	8,7:;B5=+	9;<C7	5=	BA,	6,X;</?,=B	7>,=*85<7F		̀<8	,\*?X;,1	59	BA,	X*8*?,B,8	57	7,B	B<	3Fd1	BA,	?*8Y,B	C5;;	7B5;;	X8<>:8,	BA,	9:;;	5?4*;*=>,	8,7,8@,	8,]:58,?,=B1	4:B	<=;/	A*;9	<9	,*>A	5?4*;*=>,	8,7,8@,	*C*86	7:XX;/	5=e,>B5<=	*=6	6,?*=6	C5BA68*C*;	C5;;	4,	?<6,;,6	*+*5=7B	B8*=7?5775<=	><=7B8*5=B7	5=	BA,	6,X;</?,=B	7>,=*85<7	*B	,*>A	;<>*B5<=F		[A57	?<6595>*B5<=	7A<:;6	A,;X	?5B5+*B,	7B*Y,A<;6,8	><=>,8=7	*4<:B	,\>,775@,	><=+,7B5<=	><7B7	8,7:;B5=+	98<?	BA,	6,X;</?,=B																																																												20	#456	9<<B=<B,	2F		
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45,6*7894:		;<,	#$%	=>*64	?9	4,?	?<,	=*7*@,?,7	868?8*>>/	?9	A01A	7,4B>?86+	86	?<,	CB>>	D,=>9/@,6?	9C	8@E*>*65,	7,4,7F,4:		;<84	84	E,5*B4,	?<,7,	*7,	9==9486+	5965,764	?<*?	@9D,>86+	96>/	*	4BE4,?	9C	8@E*>*65,	7,4,7F,	C>9G4	G8>>	7,DB5,	?<,	79EB4?6,44	9C	H)"'	?7*64C,74	E,5*B4,	?7*64C,7	5*=*58?/	59B>D	E,	9F,7>/	5964B@,D	E/	,6,7+/:		I96,?<,>,441	8C	@*7J,?	48@B>*?896	97	9=,7*?896*>	,K=,78,65,	4B==97?4	>9G,7	D,=>9/@,6?	9C	8@E*>*65,	7,4,7F,	C>9G41	?<,	#$%	G8>>	<*F,	*	=*7*@,?,7	?9	596?79>	?<*?:	LMNOPOQRS	TSUSVWSU	XVYM	LQZSVZ[S	TSUY\VRSU	]9B7>/	86?,7?8,	7,49B75,4	G9B>D	69?	,>8+8E>,	C97	#̂_&#̂)	*G*7D4	E,5*B4,	?<,/	*7,	69?	0̀a@86B?,	D84=*?5<*E>,:		]9G,F,71	0̀a@86B?,	97	D/6*@85	86?,7?8,	7,49B75,4	59B>D	9CC,7	8@E*>*65,	7,4,7F,4	8C	?<,/	*7,	5,7?8C8,D	?9	D9	49:		;9	E,	5,7?8C8,D	?9	=79F8D,	8@E*>*65,	7,4,7F,41	86?,7?8,	7,49B75,4	G9B>D	<*F,	?9	E,	7,+84?,7,D	G8?<	*	7,49B75,	#)	D,C86,D	86	?<,	!"#$%	'*4?,7	b8>,:		;<84	84	49	?<,	@*7J,?	5*6	5,7?8C/	?<,	7,49B75,c4	7*@=	5*=*E8>8?/	*6D	5*=*58?/	5964?7*86?4	?9	,64B7,	?<,	@*7J,?	*G*7D4	*7,	*55B7*?,:		;<,	@*7J,?	G9B>D	69?	*>>9G	86?,7?8,	7,49B75,4	?9	E8D	C97	8@E*>*65,	7,4,7F,4	G8?<	96>/	*	?7*64*5?896	#):		;<,	5977,4=96D86+	86?,7?8,	45<,DB>,	@B4?	E,	?*++,D	*C?,7	̂_!	G8?<	*	?7*64@844896	=79C8>,	,dB*>	?9	?<,	4B@	9C	?<,	D*/a*<,*D	,6,7+/	45<,DB>,1	=>B4	?<,	8@E*>*65,	7,4,7F,	*G*7D1	8C	*6/:			e[ff[Qg	T\PSU	;<,	!"#$%	=79=94,4	?<,	C9>>9G86+	E8DD86+	7B>,4	C97	=79DB5?4	=795B7,D	86	?<,	86?,+7*?,D	C97G*7D	@*7J,?h	i	'*7J,?	=*7?858=*6?4	G9B>D	4BE@8?	4,=*7*?,	E8D4	C97	,6,7+/1	*658>>*7/	4,7F85,4	j7,+B>*?896	B=1	7,+B>*?896	D9G61	7,+B>*?896	B=&D9G6	@8>,*+,1	4=86686+	7,4,7F,41	*6D	696a4=86686+	7,4,7F,4k1	8@E*>*65,	7,4,7F,4	B=1	*6D	8@E*>*65,	7,4,7F,4	D9G6:	i	;<,	E8DD86+	D,*D>86,	G9B>D	596?86B,	?9	E,	03h33"'1	*?	G<85<	=986?	?<,	D*/a*<,*D	@*7J,?	5>94,4:	i	;<,	5B77,6?	E8D	4?7B5?B7,	C97	,6,7+/	*6D	*658>>*7/	4,7F85,4	G9B>D	69?	5<*6+,:			i	#@E*>*65,	7,4,7F,	E8D4	59B>D	<*F,	D8CC,7,6?	<9B7>/	=785,&dB*6?8?/	=*874	EB?	96>/	*	486+>,	=785,&dB*6?8?/	=*87	86	,*5<	<9B7:		i	;<,	8@E*>*65,	7,4,7F,	E8D	dB*6?8?/	j'lk	@B4?	E,	+7,*?,7	?<*6	m,79	*6D	G8>>	E,	>8@8?,D	?9	?<,	7,49B75,c4	@*K8@B@	-3a@86B?,	7*@=	5*=*E8>8?/:22	i	;<,	8@E*>*65,	7,4,7F,	B=	*6D	D9G6	E8D	=785,4	G8>>	E,	5*==,D	*?	ǹ &̀'l<:		i	">>	7,49B75,4	G8?<	8@E*>*65,	7,4,7F,	*G*7D4	G9B>D	E,	4BEo,5?	?9	E8D	864,7?896	86	?<,	7,*>a?8@,	@*7J,?:		;<84	@,*64	?<*?	7,49B75,4	?<*?	D9	69?	4BE@8?	?<,	7,*>a?8@,	,6,7+/	E8D4	?<*?	*7,	7,dB87,D	E*4,D	96	?<,87	8@E*>*65,	7,4,7F,	*G*7D	G8>>	<*F,	,5969@85	,6,7+/	E8D42-	864,7?,D	C97	?<,@	*?	?<,87	),C*B>?	H6,7+/	p8D	86	?<,	7,*>a?8@,	@*7J,?:		Lqr	sOtMSQZU	OQf	uvOVgSU	;<84	=79=94*>	G9B>D	69?	5<*6+,	D*/a*<,*D	5<*7+,4	*6D	=*/@,6?4	C97	>9*D1	*658>>*7/	4,7F85,41	F87?B*>	4B==>/1	F87?B*>	D,@*6D1	=</485*>	4B==>/1	8@=97?41	*6D	,K=97?4:		;<,4,	G9B>D	596?86B,	?9	E,	4,??>,D	C97																																																												22	;<,	@*7J,?	G8>>	,6C975,	D/6*@85	7*@=	5*=*E8>8?/	5964?7*86?4	C97	7,49B75,4	G8?<	D/6*@85	7*@=	7*?,4:		2-	;<,	!"#$%	;*78CC	7,C,74	?9	?<,4,	*4	w,6,7*?,D	p8D4:	
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4566,7,89,:	;,<=,,8	<>,	4*/?*>,*4	,8,7+/	:9>,4@A,	*84	7,*A?<5B,	B*7C,<	,8,7+/	:9>,4@A,	*<	<>,	7,A,D*8<	B*7C,<	E759,:F		G>5:	E7HEH:*A	9H8:54,7:	<>,	6HAAH=58+	4*/?*>,*4	E*/B,8<:	6H7	7,:H@79,:	<>*<	*7,	*=*74,4	5B;*A*89,	7,:,7D,	*=*74:I	J	K,:H@79,:	<>*<	7,9,5D,	*8	5B;*A*89,	7,:,7D,	@E	*=*74	=5AA	;,	E*54	<>,	AH9*<5H8*A	B*7+58*A	E759,	6H7	5B;*A*89,	7,:,7D,:	@EF			J	K,:H@79,:	<>*<	7,9,5D,	*8	5B;*A*89,	7,:,7D,	4H=8	*=*74	=5AA	;,	E*54	<>,	AH9*<5H8*A	B*7+58*A	E759,	6H7	5B;*A*89,	7,:,7D,:	4H=8F	G>,	!"#$%	4H,:	8H<	E7HEH:,	*	457,9<	:,<<A,B,8<	6H7	5B;*A*89,	7,:,7D,	9>*7+,:	;@<	58:<,*4	=5AA	45:<75;@<,	<>,	9H:<:	;*:,4	H8	*	9H:<	*AAH9*<5H8	*:	4,:975;,4	58	<>,	:,9<5H8	;,AH=F		LMNOPOQRS	TSUSVWS	XYUZ	[PPYROZ\YQ	#B;*A*89,	7,:,7D,:	*7,	4,EAH/,4	=>,8	:/:<,B	9H845<5H8:	9>*8+,	;,<=,,8	4*/?*>,*4	*84	7,*A?<5B,1	=>59>	7,]@57,:	<>,	7,?45:E*<9>	H6	*D*5A*;A,	7,:H@79,:	58	7,*A	<5B,F		̂H7	,_*BEA,1	56	*	+,8,7*<H7	H7	*8	5BEH7<	5:	@8*;A,	<H	B,,<	5<:	4*/?*>,*4	,8,7+/	:9>,4@A,1	*8H<>,7	7,:H@79,	B@:<	;,	:9>,4@A,4	58	̂''	<H	7,EA*9,	<>,	AH:<	:@EEA/F		#6	*	D*75*;A,	,8,7+/	7,:H@79,	:@;B5<:	*	:,A6?:9>,4@A,	*84	5<:	7,*A?<5B,	6H7,9*:<	,_9,,4:	5<:	4*/?*>,*4	:9>,4@A,1	*AA	,A:,	;,58+	,]@*A1	*	45:E*<9>*;A,	7,:H@79,	=5AA	8,,4	<H	;,	7,?45:E*<9>,4	58	7,*A?<5B,	;,AH=	5<:	4*/?*>,*4	:9>,4@A,F			#B;*A*89,	7,:,7D,:	@E&4H=8	9H:<:	=5AA	;,	*AAH9*<,4	*:	6HAAH=:I	àbcdcefg	hgigjkgi	lm	J	G5,7	0	n	o,8,7*<5H8I	'"pq31	)*/?*>,*4	,8,7+/	:9>,4@A,	r	̂''	@EE,7	,9H8HB59	A5B5<	*:	*66,9<,4	;/	4,?7*<,:	*84	7,4@9<5H8	58	stK	6H7,9*:<	q56	*EEA59*;A,uu2v	n	wH*4I	x,+*<5D,	@858:<7@9<,4	5B;*A*89,	,8,7+/	n	#BEH7<:I	'"pq31	)*/?*>,*4	,8,7+/	:9>,4@A,	r	̂''	@EE,7	,9H8HB59	A5B5<	*:	*66,9<,4	;/	,?G*+	<7*8:B5::5H8	E7H65A,u	n	t_EH7<:I	'"pq31	̂''	:,A6?:9>,4@A,	r	)*/?*>,*4	,8,7+/	:9>,4@A,u	J	G5,7	2	n	',<,7,4	4,B*84	G>,	E759,	@:,4	6H7	<>,	5B;*A*89,	7,:,7D,	@E	<5,7	0	9H:<	*AAH9*<5H8	5:	<>,	B585B@B	H6	<>,	5B;*A*89,	7,:,7D,	@E	E759,	*84	<>,	5B;*A*89,	7,:,7D,	@E	4,75D,4	E759,F		G>,	5B;*A*89,	7,:,7D,	@E	4,75D,4	E759,	5:	<>,	5B;*A*89,	7,:,7D,	@E	9H:<	45D54,4	;/	<>,	5B;*A*89,	7,:,7D,	@E	<5,7	0	*AAH9*<5H8	]@*8<5</F																																																														2v	G>,	4,<,7B58*8<	5:	<>,	EH7<5H8	H6	<>,	4*/?*>,*4	:9>,4@A,	<>*<	5:	7,84,7,4	@84,A5D,7*;A,	;,9*@:,	H6	*	4,?7*<,	H7	7,4@9<5H8	58	stK	6H7,9*:<F		G>,	E75H75</	H74,7	H6	<>,	9*E*95</	:,7D59,:	*7,	q67HB	>5+>,:<	<H	AH=,:<	E75H75</uI	7,+@A*<5H81	:E581	8H8?:E581	#Ky1	K!yF		
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4567879:;	<;=;>?;=	@AB9	C	DE,F	0	G	H,I,F*JEKIL	'"MN.1	O''	PKQ,F	,RKIKSER	PESEJ	*T	*UU,RJ,V	W/	F,F*J,T	KF	T,PUXTRY,VZP,T	[	)*/X*Y,*V	,I,F+/	TRY,VZP,\	G	]K*VL	(KTEJÊ,	ZIEITJFZRJ,V	ESW*P*IR,	,I,F+/	G	#S_KFJTL	'"MN.1	O''	T,PUXTRY,VZP,	[	)*/X*Y,*V	,I,F+/	TRY,VZP,\	G	 à_KFJTL	'"MN.1	)*/X*Y,*V	,I,F+/	TRY,VZP,	[	,XD*+	JF*ITSETTEKI	_FKUEP,\	C	DE,F	2	G	',J,F,V	V,S*IV	DY,	_FER,	ZT,V	UKF	JY,	ESW*P*IR,	F,T,F̂,	VKQI	JE,F	0	RKTJ	*PPKR*JEKI	ET	JY,	SEIESZS	KU	JY,	ESW*P*IR,	F,T,F̂,	VKQI	_FER,	*IV	JY,	ESW*P*IR,	F,T,F̂,	VKQI	V,FÊ,V	_FER,b		DY,	ESW*P*IR,	F,T,F̂,	VKQI	V,FÊ,V	_FER,	ET	JY,	ESW*P*IR,	F,T,F̂,	VKQI	RKTJ	VÊEV,V	W/	JY,	ESW*P*IR,	F,T,F̂,	VKQI	JE,F	0	*PPKR*JEKI	cZ*IJEJ/b			Ì,F+/	TJKF*+,	F,TKZFR,T	NZTEI+	,EJY,F	JY,	dKIXH,I,F*JKF	e,TKZFR,	SKV,P	KF	JY,	_FK_KT,V	̀I,F+/	$JKF*+,	e,TKZFR,	SKV,\	QKZPV	W,	RKITEV,F,V	ZIV,F	JY,	fH,I,F*JEKIg	RKS_KI,IJ	KU	JY,	RKTJ	*PPKR*JEKIT	*WK̂,b		DYET	_FK_KT*P	RKITEV,FT	*	RKTJ	*PPKR*JEKI	EITJ,*V	KU	*	VEF,RJ	T,JJP,S,IJ	UKF	*	U,Q	F,*TKITb		OEFTJ1	JY,	RKTJ	*PPKR*JEKI	*PE+IT	QEJY	UP,aEWP,	F*S_EI+	_FKVZRJ	TZRY	JY*J	JY,	RKTJ	*PPKR*JEKI	ET	W*T,V	KI	JY,	VFÊ,FT	KU	ZIR,FJ*EIJ/b		$,RKIV1	JY,F,	QKZPV	W,	RY*PP,I+,T	EI	V,J,FSEIEI+	QYERY	PK*VT	*IV	F,TKZFR,T	JK	RY*F+,	*J	,*RY	IKV*P	PKR*JEKI	*IV	EI	QY*J	_FK_KFJEKI	TEIR,	V,S*IV	VK,T	IKJ	WEV	JK	WZ/	ESW*P*IR,	F,T,F̂,T	*IV	ESW*P*IR,	F,T,F̂,	F,cZEF,S,IJT	*F,	V,J,FSEI,V	KI	*	T/TJ,S	P,̂,Pb		DY,	!"#$%	*RhIKQP,V+,T	JY,	ES_PER*JEKIT	JYET	Y*T	KI	RKI+,TJEKI	F,̂,IZ,	FE+YJT	*IV	VETRZTT,T	JYET	UZFJY,F	EI	$,RJEKI	-b2b		ijklmlnop	qprpstp	unltlvmlkvmvwx	yz	{lx	!*_*REJ/	JY*J	ET	IKJ	*̂*EP*WP,	EI	F,*P	JES,	F,VZR,T	JY,	*̂*EP*WP,	TZ__P/	KU	F,*PXJES,	,I,F+/	*IV	UP,aEWP,	F*S_EI+	_FKVZRJ	*IV	VFÊ,T	Z_	JY,EF	_FER,b		"	TJFKI+,F	EIR,IJÊ,	JY*I	*	IKX_*/	S,RY*IETS	ET	I,,V,V	JK	,ITZF,	F,TKZFR,T	UKPPKQ	JYFKZ+Y	KI	JY,EF	SZTJXKUU,F	KWPE+*JEKITb		e,TKZFR,T	TYKZPV	W,	_,I*PE|,V	RKSS,ITZF*J,	QEJY	JY,	Y*FS	JY,/	R*ZT,	JK	JY,	T/TJ,S	W/	IKJ	W,EI+	*̂*EP*WP,b		DY,	!"#$%	_FK_KT,T	JK	ES_P,S,IJ	JY,	UKPPKQEI+	ZI*̂*EP*WEPEJ/	_,I*PJE,T	UKF	ESW*P*IR,	F,T,F̂,TL	4567879:;	>;=;>?;=	}~�	e,TKZFR,T	QEJY	*I	Z__,F	,RKIKSER	PESEJ	EI	O''	JY*J	VK,T	IKJ	TZ__KFJ	JY,EF	V*/X*Y,*V	,I,F+/	�	#e�	*Q*FV	P,TT	JY,	�XSEIZJ,	F*S_XR*_*WP,	_KFJEKI2�	QEPP	W,	RY*F+,V	JY,	YE+Y,F	KU	JY,	eD()	Oe�	_FER,	KF	JY,	#e�	_FER,b																																																												2�	DYET	J,FS	ET	EIRPZV,V	TK	JY*J	*	F,TKZFR,	ET	IKJ	RY*F+,V	IK	_*/	*IV	*	V,̂E*JEKI	T,JJP,S,IJ	UKF	F*S_	QY,I	JY,	F,TKZFR,	ET	ZI*̂*EP*WP,b		#I	$,RJEKI	-b0	VETRZTT,T	JY,	_FK_KT,V	T,JJP,S,IJ	KU	F*S_	V,̂E*JEKIb	
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4567879:;	<;=;<>;=	?@A9B	C,DEFGH,D	IJKL	*	MEI,G	,HENEOJH	MJOJK	JN	P''	KL*K	QE,D	NEK	DFRREGK	KL,JG	Q*/S*L,*Q	,N,G+/	S	#C)	*I*GQ	RMFD	KL,	TSOJNFK,	G*ORSH*R*UM,	REGKJEN	IJMM	U,	HL*G+,Q	KL,	LJ+L,G	EV	KL,	CW()	PC)	RGJH,	EG	KL,	#C)	RGJH,X	WL,D,	FN*Y*JM*UJMJK/	R,N*MKJ,D	RGEYJQ,	*	DKGEN+	JNH,NKJY,	KE	Q,MJY,G	JOU*M*NH,	G,D,GY,D	*NQ	G,VM,HK	KL,	VFMM	HEDK	EV	FN*Y*JM*UJMJK/X		WL*K	JD	U,H*FD,	DFRRMJ,GD	H*N	U,	HL*G+,Q	KL,	HEDK	EV	G,*MSKJO,	VM,ZJUM,	G*ORJN+	RGEQFHK0	ILED,	RGJH,	O*/	DRJ[,	U,H*FD,	EV	*	DLEGK*+,	EV	VM,ZJUM,	H*R*HJK/0	VEG	KL,	REGKJEN	EV	KL,JG	*I*GQ	KL*K	I*D	NEK	RGEYJQ,QX		C,DEFGH,D	KL*K	G,H,JY,	UEKL	*	G,MJ*UJMJK/	H*R*HJK/	*NQ	JOU*M*NH,	G,D,GY,	*I*GQ	*NQ	*G,	NEK	*Y*JM*UM,0	EG	ENM/	UJQ	*	REGKJEN	EV	KL,JG	HEOUJN,Q	*I*GQ0	IJMM	L*Y,	KL,	FN*Y*JM*UJMJK/	HL*G+,	*RRMJ,Q	VJGDK	KE	G,MJ*UJMJK/	H*R*HJK/	*NQ	KL,N	KE	JOU*M*NH,	G,D,GY,DX			\]̂	_̀ab	cdèfdgh	!FGG,NKM/0	UJQ	HEDK	G,HEY,G/	JD	H*MHFM*K,Q	D,R*G*K,M/	VEG	KL,	Q*/S*L,*Q	*NQ	G,*MSKJO,	O*G[,KX		WLJD	IEFMQ	NEK	HL*N+,	JN	KLJD	RGERED*MX		iEI,Y,G0	KL,	G,Y,NF,	*NQ	UJQ	HEDKD	VGEO	JOU*M*NH,	G,D,GY,	*I*GQD	IEFMQ	U,	JNHMFQ,Q	JN	KL,	H*MHFM*KJEN	EV	Q*/S*L,*Q	UJQ	HEDK	G,HEY,G/X		C,DEFGH,D	HEOOJKK,Q	JN	KL,	JNK,+G*K,Q	VEGI*GQ	O*G[,K0	JNHMFQJN+	G,DEFGH,D	KL*K	*G,	DHL,QFM,Q	VEG	JOU*M*NH,	G,D,GY,D0	IEFMQ	U,	,MJ+JUM,	KE	G,H,JY,	Q*/S*L,*Q	UJQ	HEDK	G,HEY,G/X			jkkl]emb]̀n	̀o	pg]̂	qmnmrdsdnb	_tmgrd	b̀	usvmlmned	cdadgfda	WL,	O*G[,K	D,GYJH,D	HL*G+,	EV	KL,	+GJQ	O*N*+,O,NK	HL*G+,	HEY,GD	KL,	HEDK	EV	UJQQJN+	*NQ	HM,*GJN+	KL,	O*G[,KX		!FGG,NKM/0	KL,	O*G[,K	D,GYJH,D	HL*G+,	JD	*RRMJ,Q	KE	*NHJMM*G/	D,GYJH,D	*I*GQD	JN	KL,	Q*/S*L,*Q	O*G[,K	*NQ	G,*MSKJO,	O*G[,KX		$FRRMJ,GD	JNHMFQ,	KLJD	HEDK	JN	KL,	UJQ	RGJH,	VEG	*NHJMM*G/	D,GYJH,DX		WL,	O*G[,K	D,GYJH,D	HL*G+,	JD	NEK	*RRMJ,Q	KE	KL,	VM,ZJUM,	G*ORJN+	RGEQFHK	U,H*FD,	DFRRMJ,GD	QE	NEK	DFUOJK	UJQD	VEG	KL*K	RGEQFHKX		$JNH,	UJQD	H*N	U,	DFUOJKK,Q	VEG	JOU*M*NH,	G,D,GY,D0	KL,	O*G[,K	D,GYJH,D	HL*G+,	IEFMQ	U,	*RRMJ,Q	VEG	JOU*M*NH,	G,D,GY,	*I*GQDX		$FRRMJ,GD	IEFMQ	JNHMFQ,	KLJD	HEDK	JN	KL,JG	UJQDX	wxk̀gba	mn̂	usvmlmned	cdadgfda	yz{|}~	�}|~��~�|�	%N,	EV	KL,	U,N,VJKD	EV	JOU*M*NH,	G,D,GY,D	JD	KL,/	DLEFMQ	G,QFH,	KL,	�F*NKJK/	EV	,ZREGK	DHL,QFM,D	HFGK*JM,Q	JN	KL,	C�!	RGEH,DDX		WL*K	JD	U,H*FD,	JORM,O,NKJN+	JOU*M*NH,	G,D,GY,D	DLEFMQ	+G,*KM/	G,QFH,	KL,	FD,	EV	O*NF*M	ER,G*KEG	*Q�FDKO,NKD	KE	KL,	C�!	VEG,H*DKX		%R,G*KEG	C�!	*Q�FDKO,NKD	RFDL	KL,	C�!	RGEHFG,O,NK	VFGKL,G	*I*/	VGEO	KL,	#P'	G,DFMKD0	ILJHL	JNHG,*D,D	KL,	GJD[	KL*K	*N	,ZREGK	DHL,QFM,Q	JN	#P'	IEFMQ	U,	G,QFH,Q	JN	C�!X		������}�|}�~�	����	��������������	yz{|}~	�����	iJ+LSRGJEGJK/	�(W�	D,MVSDHL,QFM,Q	,ZREGKD	*G,	DFRREGK,Q	U/	*	G,DEFGH,	IJKL	NENSC"	H*R*HJK/	UJQ	JNKE	KL,	Q*/S*L,*Q	O*G[,KX		#K	JD	V,*DJUM,	KL*K	*	G,DEFGH,	IJKL	NENSC"	H*R*HJK/	HEFMQ	UEKL	DFRREGK	*	(W	,ZREGK	*NQ	G,H,JY,	*N	JOU*M*NH,	G,D,GY,	*I*GQ	JN	KL,	Q*/S*L,*Q	O*G[,KX		WL*K	JD	U,H*FD,	KL,G,	JD	NE	QJG,HK	MJN[	U,KI,,N	KL,	DFRREGKJN+	G,DEFGH,�D	EFKRFK	*NQ	KL,	,ZREGK	�F*NKJK/X			PEG	,Z*ORM,0	*DDFO,	*N	,ZREGKJN+	DHL,QFMJN+	HEEGQJN*KEG	UJQD	*	.22'�	(W	,ZREGK	KL*K	JD	DFRREGK,Q	U/	*	NENSC"	G,DEFGH,	IJKL	*	.22'�	,N,G+/	UJQ	*NQ	12'�	JOU*M*NH,	G,D,GY,	FR	UJQX		WL,	(W	,ZREGK	IEFMQ	
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4*5+67*8	956:,	;<	5,86*=686>/	:*9*:6>/	?9	467?@	>A,	7;7B:;49,>6>6C,	:;7+,@>6;7	:;49;7,7>@	<5;4	=67D67+	:;7@>5*67>@	67	EF!	*>	>A,	8;:*>6;7	;<	>A,	46>6+*>,D	5,@;?5:,G		HA6@	95;9;@*8	I;?8D	*8@;	67:8?D,	*	J,+;>6*>,D	E*>,	%9>6;71	?7D,5	IA6:A	>A,	!"#$%	I;?8D	?@,	67<;54*>6;7	95;C6D,D	=/	>A,	$:A,D?867+	!;;5D67*>;5	>;	D,>,5467,	>A,	7,+;>6*>,D	D,<*?8>	*C*68*=686>/	=6DG		HA,	J,+;>6*>,D	E*>,	%9>6;7	I;?8D	=,	*C*68*=8,	>;	$:A,D?867+	!;;5D67*>;5@	;7:,	>A,	!"#$%	A*@	@?<<6:6,7>	;9,5*>6;7*8	K7;I8,D+,	;<	*7D	,L9,56,7:,	I6>A	5,86*=686>/	:*9*:6>/	=6D@1	6D,*88/	*<>,5	;7,	/,*5	;<	;9,5*>6;7*8	,L9,56,7:,G		M?5>A,5	D,>*68@	;7	>A,	J,+;>6*>,D	E*>,	%9>6;7	I;?8D	=,	:;44?76:*>,D	67	>A,	!"#$%N@	O?@67,@@	(5*:>6:,	'*7?*8@G	HA,	EF!	D,<*?8>	*C*68*=686>/	=6D	I;?8D	=,	*	@>*>6:	@/@>,4BI6D,	D,<*?8>	*C*68*=686>/	=6D	<;5	5,86*=686>/	:*9*:6>/	46>6+*>6;7	IA,7	)"'P	6@	<65@>	6498,4,7>,DG		HA6@	D,<*?8>	*C*68*=686>/	=6D	I;?8D	=,	>A,	@*4,	956:,	<;5	*88	5,@;?5:,@	*7D	*:5;@@	*88	4*5K,>	67>,5C*8@G		#>	I;?8D	95;C6D,	*	46>6+*>6;7	Q<8;;5R	>;	=*8*7:,	>A,	7,,D	>;	95;>,:>	:;7@?4,5@	*+*67@>	4*5K,>	9;I,5	=?>	*8@;	95;>,:>	95;D?:,5@	*+*67@>	,L:,@@6C,	46>6+*>6;7	=/	<;5:67+	;<<,5@	*=;C,	*	5,@;?5:,N@	:;@>@G		HA,	5,86*=686>/	:*9*:6>/	?9	D,<*?8>	*C*68*=686>/	=6D	I;?8D	=,	@,>	:;7@,5C*>6C,8/	?@67+	*	A6+A	9,5:,7>68,	C*8?,	;<	A6@>;56:*8	7;7BE"	EF!	*C*68*=686>/	;<<,5@G		"<>,5	>A,	!"#$%	*7D	4*5K,>	9*5>6:69*7>@	+*67	;9,5*>6;7*8	,L9,56,7:,	I6>A	=6DD*=8,	5,86*=686>/	:*9*:6>/1	*7D	4;5,	67<;54*>6;7	6@	*C*68*=8,	;7	>A,	:;@>@	;<	;<<,567+	5,86*=686>/	:*9*:6>/	?7D,5	:;49,>6>6C,	:;7D6>6;7@1	>A,	!"#$%	:;?8D	5,B,7+*+,	I6>A	@>*K,A;8D,5@	>;	D,C,8;9	*	4;5,	56+;5;?@	D,<*?8>	*C*68*=686>/	=6D	4,>A;D;8;+/G		$6468*5	>;	64=*8*7:,	5,@,5C,@1	>A6@	95;9;@*8	:;7@6D,5@	*	D,<*?8>	=6D	<;5	5,86*=686>/	:*9*:6>/	46>6+*>6;7	;<	STT&'UAG		HA,	:;49,>6>6C,	8;:*>6;7*8	4*5+67*8	956:,	<;5	5,86*=686>/	:*9*:6>/	6@	>A,	4*5+67*8	956:,	;<	5,86*=686>/	:*9*:6>/	467?@	>A,	7;7B:;49,>6>6C,	:;7+,@>6;7	:;49;7,7>@	*>	>A,	8;:*>6;7	;<	>A,	46>6+*>,D	5,@;?5:,G			VWXYZ[	\ZX]̂X_ẀaZ	Ẁb	ĉdeZ	fg_Z	HA,	EF!	4*5K,>	9;I,5	46>6+*>6;7	9*@@	@A;?8D	A*C,	*	46764*8	649*:>	;7	4*5K,>	9,5<;54*7:,	*7D	@;8C,	>64,	=,:*?@,	EF!	6@	4?:A	8,@@	:;49?>*>6;7*88/	:;498,L	>A*7	#M'G		M;5	,L*498,h		i	jklml	no	pq	rqsqtunvnwxunqp	np	yz{|		EF!	;78/	:8,*5@	5,86*=686>/	:*9*:6>/	?9	*7D	5,86*=686>/	:*9*:6>/	D;I7G		i	jklml	xml	pq	}t~xm�	xp�	�q~p	�lt�q�vlpu	orlpxmnqo	np	yz{|		HA,5,	6@	;78/	*	=*@,	@:,7*56;	67	EF!G		i	���	orkl�}�l�	xprn��xm�	olm�nrlo�	xp�	nv�x�xprl	mlolm�l	x~xm�o	xml	�n�l�	np	yz{|		EF!	6@	;78/	95;:?567+	67:5,4,7>*8	;5	D,:5,4,7>*8	@?998/	>;	4,,>	>A,	O""N@	D,4*7D	<;5,:*@>	?@67+	>A,	5,@6D?*8	@?998/	>A*>	6@	8,<>	;C,5	<5;4	#M'G		i	yz{	kxo	�l~lm	�npxm�	�xmnx��lo|		';@>	;<	>A,	5,@;?5:,@	*5,	*85,*D/	:;446>>,D	67	#M'G	i	yz{	kxo	�l~lm	�n�o	uq	rqpon�lm|		M;5	,L*498,1	>A,5,	*5,	7;	8;*D	=6D@1	7;	C65>?*8	=6D@�	=6D@	:*7	;78/	A*C,	*	@67+8,	:*9*:6>/	@,+4,7>1	,>:G		M?5>A,54;5,1	>;	*6D	67	>A,	9,5<;54*7:,	*7D	@;8?>6;7	>64,	;<	>A,	;C,5*88	D*/B*A,*D	4*5K,>1	>A,	!"#$%	95;9;@,@	>;	8646>	>A,	EF!	4*5K,>	9;I,5	46>6+*>6;7	9*@@	>;	*	2-BA;?5	A;56�;71	5*>A,5	>A*7	EF!N@	;9>646�*>6;7	A;56�;7	>A*>	4*/	,L>,7D	9*@>	>A,	>5*D67+	D*/G				
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456	 789:;<=>	?@:A	BCDD:AD8@A	BE=@F89	GHI*.0	JK,	L,MNIO*P	OQNJ	RHSSNJS,QJ	TLHR,MM	LOQM	*UJ,L	JK,	NQJ,+L*J,I	UHLV*LI	S*LW,J	TLHIOR,M	,Q,L+.	MRK,IOP,M	*QI	*QRNPP*L.	M,LXNR,	*V*LIMY		GK,	L,MNIO*P	OQNJ	RHSSNJS,QJ	TLHR,MM	TLHROL,M	NQRL,S,QJ*P	R*T*RNJ.	Z*M,I	HQ	!"#$%[M	I,S*QI	UHL,R*MJY		GK,	Q,,I	UHL	NQRL,S,QJ*P	R*T*RNJ.	NM	Z*M,I	HQ	JK,	INUU,L,QR,	Z,JV,,Q	JK,	*SHOQJ	HU	TK.MNR*P	MOTTP.	JK*J	RP,*LM	JK,	NQJ,+L*J,I	UHLV*LI	S*LW,J	*QI	JK,	*SHOQJ	HU	TK.MNR*P	MOTTP.	Q,,I,I	JH	S,,J	JK,	I,S*QI	UHL,R*MJY		\,MHOLR,M	T*LJNRNT*J,	NQ	JK,	L,MNIO*P	OQNJ	RHSSNJS,QJ	TLHR,MM	Z.	TLHXNINQ+	\]!	*X*NP*ZNPNJ.	ZNIMY		GKNM	TLHTHM*P	RHQMNI,LM	M,X,L*P	,QK*QR,S,QJM	JH	JK,	L,MNIO*P	OQNJ	RHSSNJS,QJ	TLHR,MMY		̂NLMJ0	TK.MNR*P	R*T*RNJ.	VHOPI	Z,	TLHROL,I	NQ	JK,	L,MNIO*P	OQNJ	RHSSNJS,QJ	TLHR,MM	JKLHO+K	*	Q,V	I*._*K,*I	S*LW,J	TLHIORJ	R*PP,I	L,PN*ZNPNJ.	R*T*RNJ.Y		\,PN*ZNPNJ.	R*T*RNJ.	RHOPI	Z,	TLHROL,I	NQ	JK,	OTV*LI	HL	IHVQV*LI	INL,RJNHQY		$,RHQI0	JK,	L,MNIO*P	OQNJ	RHSSNJS,QJ	VHOPI	Z,	*ZP,	JH	JL*QMNJNHQ	SOPJN_MJ*+,	+,Q,L*JNQ+	L,MHOLR,M	NQ	JK,	IHVQV*LI	INL,RJNHQ	̀ZOJ	QHJ	JOLQ	JK,S	HUU	RHSTP,J,P.a	*QI	VHOPI	,MJ*ZPNMK	JK,NL	ZNQINQ+	RHQUN+OL*JNHQY		GK,M,	,QK*QR,S,QJM	*L,	I,MRLNZ,I	NQ	I,J*NP	NQ	JK,	UHPPHVNQ+	M,RJNHQMY			78>:=b:>:Ac	B=d=e:Ac	f7B?g7Bhi	GK,	TLHTHM,I	L,PN*ZNPNJ.	R*T*RNJ.	TLHIORJ	VHOPI	NSTLHX,	JK,	,jNMJNQ+	L,MNIO*P	OQNJ	RHSSNJS,QJ	TLHR,MM	*M	JK,	S,RK*QNMS	JH	,QMOL,	JK,	I*._*K,*I	S*LW,J	MRK,IOP,M	MOUUNRN,QJ	MOTTP.	JH	S,,J	*	k""[M	I,S*QI	UHL,R*MJY		]QPNW,	JK,	,jNMJNQ+	L,MNIO*P	OQNJ	RHSSNJS,QJ	TLHR,MM0	L,PN*ZNPNJ.	R*T*RNJ.	VHOPI	TLHXNI,	ZHJK	OTV*LI	*QI	IHVQV*LI	INMT*JRK	R*T*ZNPNJ.Y		#U	*	k""[M	I,S*QI	UHL,R*MJ	NM	+L,*J,L	JK*Q	JK,	TK.MNR*P	MOTTP.	JK*J	RP,*LM	JK,	NQJ,+L*J,I	UHLV*LI	S*LW,J0	JK,	L,MNIO*P	OQNJ	RHSSNJS,QJ	TLHR,MM	VHOPI	TLHROL,	L,PN*ZNPNJ.	R*T*RNJ.	OT	JH	TLHXNI,	OTV*LI	INMT*JRK	R*T*ZNPNJ.	*QI&HL	RHSSNJ	*IINJNHQ*P	OQNJMY		#U	JK,	k""[M	I,S*QI	UHL,R*MJ	NM	P,MM	JK*Q	JK,	TK.MNR*P	MOTTP.	JK*J	RP,*LM	JK,	NQJ,+L*J,I	UHLV*LI	S*LW,J0	JK,	L,MNIO*P	OQNJ	RHSSNJS,QJ	TLHR,MM	VHOPI	TLHROL,	L,PN*ZNPNJ.	R*T*RNJ.	IHVQ	JH	TLHXNI,	IHVQV*LI	INMT*JRK	R*T*ZNPNJ.	̀ZOJ	VHOPI	QHJ	I,_RHSSNJ	OQNJMaY	$NSNP*L	JH	JK,	,jNMJNQ+	L,MNIO*P	OQNJ	RHSSNJS,QJ	TLHR,MM0	JK,	\]!	HTJNSNl*JNHQ	VHOPI	RHQMNI,L	JL*QMSNMMNHQ	RHQMJL*NQJM	VK,Q	MRK,IOPNQ+	L,PN*ZNPNJ.	R*T*RNJ.Y		mQ,L+.	MRK,IOP,M0	NSZ*P*QR,	L,M,LX,	*V*LIM0	*QI	*QRNPP*L.	M,LXNR,M	*V*LIM	VHOPI	Z,	K,PI	UNj,I	NQ	\]!	*J	JK,NL	NQJ,+L*J,I	UHLV*LI	S*LW,J	MRK,IOP,MY			"	L,PN*ZNPNJ.	R*T*RNJ.	*V*LI	VHOPI	L,MOPJ	NQ	*Q	HZPN+*JNHQ	JH	TLHXNI,	,RHQHSNR	,Q,L+.	ZNIM	JH	JK,	L,*P_JNS,	S*LW,JY		\,MHOLR,M	*V*LI,I	L,PN*ZNPNJ.	R*T*RNJ.	VHOPI	K*X,	JK,NL	L,PN*ZNPNJ.	R*T*RNJ.	MRK,IOP,	M,JJP,I	*J	*	L,PN*ZNPNJ.	R*T*RNJ.	PHR*JNHQ*P	S*L+NQ*P	TLNR,Y		GK,	S*LW,J	VHOPI	L,RHX,L	JK,	RHMJM	HU	L,PN*ZNPNJ.	R*T*RNJ.	JKLHO+K	*	RHMJ	*PPHR*JNHQ	̀I,MRLNZ,I	NQ	SHL,	I,J*NP	NQ	*	P*J,L	M,RJNHQaY			\,PN*ZNPNJ.	R*T*RNJ.	*V*LIM	VHOPI	Z,	PNSNJ,I	JH	*	L,MHOLR,[M	n2_SNQOJ,	L*ST	R*T*ZNPNJ.Y		"	L,MHOLR,	R*Q	L,R,NX,	L,PN*ZNPNJ.	R*T*RNJ.	*V*LIM	HQP.	NQ	HQ,	INL,RJNHQ	̀NY,Y0	,NJK,L	L,PN*ZNPNJ.	R*T*RNJ.	OT	HL	L,PN*ZNPNJ.	R*T*RNJ.	IHVQ0	QHJ	ZHJKaY			
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56789:;8<=>	?>@>A<89@=	B>CD6AE>	FD@G9=6A<89D@	9@	8H>	B>C9I6<7	J@98	FDKK98K>@8	!LMM,NOP/1	QLPORSTO*+,	+,N,M*ORN+	M,TULMV,	VUNWR+LM*ORUNT	*M,	VUQQROO,X	RN	OY,	RNO,+M*O,X	WUMZ*MX	Q*M[,O\		]Y,T,	VUQQROQ,NOT	*M,	̂*TT,X	OU	OY,	M,TRXL*P	LNRO	VUQQROQ,NO	*T	*N	RN̂LO\		]Y,	M,TRXL*P	LNRO	VUQQROQ,NO	RT	*_P,	OU	VUQQRO	QLPORSTO*+,	+,N,M*ORN+	M,TULMV,T	UM	OM*NTRORUN	OY,Q	OU	*	YR+Y,M	VUNWR+LM*ORUN\		$/TO,Q	Û,M*OUMT	M,̂UMO	T,,RN+	VUN+,TORUN	UM	Ù,MTL̂ P̂/	RN	OY,	M,TRXL*P	LNRO	VUQQROQ,NO	ZY,M,	QLPORSTO*+,	+,N,M*ORN+	M,TULMV,T	TYULPX	_,	*PPUZ,X	OU	OM*NTRORUN	XUZNZ*MX	_LO	OY,	VLMM,NO	M,TRXL*P	LNRO	VUQQROQ,NO	XU,T	NUO	Y*̀,	OY*O	WLNVORUN*PRO/\		]YRT	V*LT,T	T/TO,Q	Û,M*OUMT	OU	,aV,̂ORUN*PP/	XRT̂*OVY	OY,	LNROT	XUZN	Q*NL*PP/\	]YRT	̂MÛUT*P	ZULPX	,NY*NV,	OY,	M,TRXL*P	LNRO	VUQQROQ,NO	OU	OM*NTRORUN	QLPORSTO*+,	+,N,M*ORN+	M,TULMV,T	RN	OY,	XUZNZ*MX	XRM,VORUN	_LO	NUO	OLMN	OY,Q	UWW	VUQ̂ P,O,P/	bR\,\1	OM*NTRORUN	XUZN	OU	OY,RM	PUZ,TO	VUNWR+LM*ORUN	M*N+,	_LO	NUO	TYLO	XUZNc\		]YRT	ZULPX	Y,P̂	Q*N*+,	VUN+,TORUN	RN	OY,	M,TRXL*P	LNRO	VUQQROQ,NO	*NX	*̀URX	ULOSUWSQ*M[,O	*VORUNT	_/	T/TO,Q	Û,M*OUMT\	]YRT	N,Z	WLNVORUN*PRO/	RNO,M*VOT	ZROY	OY,	̂MUV,TT	OU	̀*PRX*O,	YR+YŜMRUMRO/	b(]c	,âUMOT\		dUM	,a*Q̂ P,1	*TTLQ,	*N	'$e	M,TULMV,	RT	X,TR+N*O,X	*T	*	NUNSf"	TL̂ ÛMORN+	M,TULMV,	WUM	*	(]	,âUMO\		"TTLQ,	OY,	,âUMO,M	_RXT	g3'h	*T	*	(]	,âUMO\		"TTLQ,	OY,	X,TR+N*O,X	'$e	M,TULMV,	_RXT	g3'h	RNOU	#d'1	M,V,R̀,T	*N	g3'h	#d'	TVY,XLP,1	*NX	RT	OM*NTRORUN,X	XUZN	OU	i3'h	RN	fj!\		]Y,	X*/S*Y,*X	Q*M[,O	ZULPX	̀*PRX*O,	TL̂ ÛMO	WUM	*N	g3'h	(]	,âUMO	TVY,XLP,	_,V*LT,	OY,	X,TR+N*O,X	M,TULMV,	_RX	*O	P,*TO	g3'h	UW	,N,M+/	RNOU	OY,	X*/S*Y,*X	Q*M[,O\		]Y,	X*/S*Y,*X	Q*M[,O	XU,T	NUO	M,kLRM,	OY*O	*	TL̂ ÛMORN+	M,TULMV,	*VOL*PP/	VP,*M	#d'	UM	fj!	OU	TL̂ ÛMO	*	(]	,âUMO\		lUO,	OY*O	TV,N*MRUT	ZY,M,	fj!	ZULPX	X,SVUQQRO	*N	'$e	OU	*	PUZ,M	VUNWR+LM*ORUN	ZULPX	O,NX	OU	UVVLM	ZY,N	!"#$%	RT	RN	*N	Ù,MS+,N,M*ORUN	TROL*ORUN	UM	UOY,MZRT,	PUZ	̂MRV,	VUNXRORUNT1	ZYRVY	*M,	NUO	*TTUVR*O,X	ZROY	OR+YO	T/TO,Q	VUNXRORUNT\	5<Am>8	no>A<8DA	pIq6C8K>@8C	8D	BJF	r>K<@I	sDA>E<C8	%N,	UW	OY,	XMR̀RN+	W*VOUMT	UW	OYRT	RNROR*OR̀,	RT	OY,	RNVM,*T,X	WM,kL,NV/	*NX	Q*+NROLX,	UW	Q*M[,O	Û,M*OUM	*XtLTOQ,NOT	OU	OY,	fj!	X,Q*NX	WUM,V*TO\		]Y,	V*LT,	*NX	,WW,VO	UW	OY,T,	fj!	*XtLTOQ,NOT	*M,	X,TVMR_,X	RN	$,VORUN	2\		"T	X,TVMR_,X	RN	OY,	)*/S"Y,*X	'*M[,O	uNY*NV,Q,NO	"N*P/TRT	f,̂UMO2g1	Q*M[,O	Û,M*OUMT	M,W,M,NV,	*N	vL̂ ,̂M	VUNWRX,NV,w	X,Q*NX	WUM,V*TO	OY*O	*TT,TT,T	OY,	Q*aRQLQ	X,Q*NX	,â,VO,X	LNX,M	VLMM,NO	Z,*OY,M	VUNXRORUNT\		hY,N	OY,	X*/S*Y,*X	WUM,V*TO,X	PU*X	,aV,,XT	*	V,MO*RN	P,̀,P1	Q*M[,O	Û,M*OUMT	VUNTRX,M	OYRT	L̂ ,̂M	VUNWRX,NV,	WUM,V*TO	OU	X,O,MQRN,	OY,	TRx,	UW	OY,	fj!	*XtLTOQ,NOT\		]Y,	RQ̂ P,Q,NO*ORUN	UW	RQ_*P*NV,	M,T,M̀,T	RNOU	OY,	X*/S*Y,*X	Q*M[,O	TYULPX	+M,*OP/	M,XLV,	OY,	*QULNO	UW	fj!	*XtLTOQ,NOT	+URN+	WUMZ*MX\		yUZ,̀,M1	Q*M[,O	Û,M*OUMT	ZULPX	TORPP	Y*̀,	OY,	*LOYUMRO/	OU	LT,	fj!	*XtLTOQ,NOT	*T	N,,X,X\		"POYUL+Y	N,O	PU*X	LNV,MO*RNO/	RT	OY,	Q*RN	M,*TUN	Q*M[,O	Û,M*OUMT	LT,	fj!	*XtLTOQ,NOT1	fj!	*XtLTOQ,NOT	V*N	_,	LT,X	OU	VÙ,M	UOY,M	Û,M*ORUN*P	MRT[T	*T	Z,PP1	TLVY	*T	ZRPXWRM,																																																												2g	!*PRWUMNR*	#$%\		)*/S"Y,*X	'*M[,O	uNY*NV,Q,NOT	"N*P/TRT\		"PX,M,O,1	eLRPP,MQU	z*LORTO*	*NX	{Y*U1	|LN\		}*NL*M/	2-1	2322\		YOÔ~&&ZZZ\V*RTU\VUQ&#NROR*OR̀,)UVLQ,NOT&)*/S"Y,*X'*M[,OuNY*NV,Q,NOT"N*P/TRTf,̂UMOS}*N2-S2322\̂XW\		
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5678,99	*6,	,:;+;<:,	=7	6,8,;>,	6,*:?=;@,	<;A	879=	6,87>,6/B40		CD,	6,>,EF,	*EA	<;A	879=9	G67@	6,:;*<;:;=/	8*5*8;=/	*H*6A9	H7F:A	<,	;E8:FA,A	;E	=D,	8*:8F:*=;7E	7G	6,*:?=;@,	<;A	879=	6,87>,6/B42		I,97F68,9	87@@;==,A	*G=,6	=D,	8:79,	7G	=D,	A*/?*D,*A	@*6J,=	=D67F+D	*	6,*:?=;@,	@*6J,=	98D,AF:,	76	*E	,K8,5=;7E*:	A;95*=8D	H7F:A	*:97	87E=;EF,	=7	<,	,:;+;<:,	G76	6,*:?=;@,	<;A	879=	6,87>,6/B			"E/	9F65:F9	6,>,EF,9	G67@	=D,	6,9;AF*:	FE;=	87@@;=@,E=	5678,99	H7F:A	87E=;EF,	=7	<,	E,==,A	*+*;E9=	6,>,EF,	9D76=G*::9	;E	=D,	6,*:?=;@,	@*6J,=B		"	6,>,EF,	9F65:F9	H7F:A	788F6	;E	=D,	6,9;AF*:	FE;=	87@@;=@,E=	HD,E	=D,	@*6+;E*:	56;8,	7G	6,:;*<;:;=/	8*5*8;=/	,K8,,A9	*	6,97F68,L9	6,:;*<;:;=/	8*5*8;=/	<;A	879=B		!7E>,69,:/1	*E/	9F65:F9	6,>,EF,9	G67@	=D,	6,*:?=;@,	@*6J,=	H7F:A	<,	E,==,A	*+*;E9=	6,>,EF,	9D76=G*::9	;E	=D,	6,9;AF*:	FE;=	87@@;=@,E=	5678,99B		M;A	879=	6,87>,6/	5*/@,E=9	G67@	=D,	;E=,+6*=,A	G76H*6A	@*6J,=	*EA	=D,	6,9;AF*:	FE;=	87@@;=@,E=&6,*:?=;@,	@*6J,=	H7F:A	87E=;EF,	=7	<,	J,5=	9,5*6*=,	<,8*F9,	=D,/	D*>,	A;GG,6,E=	879=	*::78*=;7E9B		IN!	<;A	879=	6,87>,6/	879=9	H7F:A	<,	*::78*=,A	=7	E,=	>;6=F*:	9F55:/	*EA	FEA,6?98D,AF:,A	:7*A	;E	*:;+E@,E=	H;=D	6,:;*<;:;=/	8*5*8;=/	F5	879=	*::78*=;7EB		OPPQRSTURVW	VX	YZR[	\TWT]̂_̂ WU	̀aTZ]̂	UV	b̂QRTcRQRUd	̀TPTSRUd	CD,	@*6J,=	9,6>;8,9	8D*6+,	7G	=D,	+6;A	@*E*+,@,E=	8D*6+,	87>,69	=D,	879=	7G	<;AA;E+	*EA	8:,*6;E+	=D,	@*6J,=B		!F66,E=:/1	=D,	@*6J,=	9,6>;8,9	8D*6+,	;9	*55:;,A	=7	*E8;::*6/	9,6>;8,9	*H*6A9	;E	=D,	A*/?*D,*A	@*6J,=	*EA	6,*:?=;@,	@*6J,=B		$F55:;,69	;E8:FA,	=D;9	879=	;E	=D,	<;A	56;8,	G76	*E8;::*6/	9,6>;8,9B		CD,	@*6J,=	9,6>;8,9	8D*6+,	;9	E7=	*55:;,A	=7	=D,	G:,K;<:,	6*@5;E+	567AF8=	*EA	8766,8=;>,	8*5*8;=/	<,8*F9,	9F55:;,69	*6,	E7=	*::7H,A	=7	9F<@;=	<;A9	G76	=D79,	567AF8=9B		$;E8,	<;A9	8*E	<,	9F<@;==,A	G76	6,:;*<;:;=/	8*5*8;=/1	=D,	@*6J,=	9,6>;8,9	8D*6+,	H7F:A	<,	*55:;,A	G76	6,:;*<;:;=/	8*5*8;=/	*H*6A9B		$F55:;,69	H7F:A	;E8:FA,	=D;9	879=	;E	=D,;6	<;A9B	ef	O[[RURVWTQ	gTdhOâT[	\TZîU	jWaTWŜ_̂ WU	ĝkR]W	V̀WkR[̂ZTURVWk	efl	 \̂ TkmẐk	UV	OSSV__V[TÛ	nVW]hôZ_	̀VWUZTSUk		p7	@*==,6	D7H	=D,	A*/?*D,*A	@*6J,=	9,==:,9	=D,	5*/@,E=9	G76	=D,	E,H	A*/?*D,*A	@*6J,=	567AF8=91	I"	87E=6*8=9	F:=;@*=,:/	A;8=*=,	D7H	=D,	6,>,EF,	+,E,6*=,A	G67@	=D,	E,H	@*6J,=	567AF8=9	;9	9,==:,A	<,=H,,E	87FE=,65*6=;,9B		!"#$%	;9	87E8,6E,A	*<7F=	+,==;E+	;E=7	=D,	@;AA:,	7G	5678F6,@,E=	87E=6*8=9q	D7H,>,61	;=	6,87+E;r,9	=D*=	,E=;=;,9	@*/	E,,A	*AA;=;7E*:	;EG76@*=;7E	=7	9,==:,	6,>,EF,9	G67@	=D,	E,H	@*6J,=	567AF8=9	;E	*8876A*E8,	H;=D	=D,;6	87E=6*8=F*:	567>;9;7E9B	)F6;E+	=D,	;@5:,@,E=*=;7E	7G	)"'s1	!"#$%	H;::	H76J	H;=D	5*6=;,9	=7	FEA,69=*EA	*EA	567>;A,	=7	=D,	+6,*=,9=	,K=,E=	5799;<:,	=D,	;EG76@*=;7E	E,,A,A	=7	G*8;:;=*=,	87E=6*8=F*:	9,==:,@,E=	567>;9;7E9	*EA	A,>,:75	*	5678,99	G76	567>;A;E+	=D;9	;EG76@*=;7E	=7	=D,	6,:,>*E=	5*6=;,9	;E	*	6,+F:*6:/	;99F,A	9,==:,@,E=																																																												40	NE;=9	87@@;==,A	;E	IN!	*6,	;E8:FA,A	;E	=D,	6,*:?=;@,	@*6J,=	M!I	t*9	75579,A	=7	A*/?*D,*A	@*6J,=	M!Iu	<,8*F9,	0u	@*E/	87@@;=@,E=9	@*A,	;E	IN!	*6,	E7E?<;EA;E+	97	=D,	6,*:?=;@,	@*6J,=	@*J,9	=D,	<;EA;E+	87@@;=@,E=	A,8;9;7E	*EA	2u	:7E+?9=*6=	*EA	,K=6*?:7E+?9=*6=	6,97F68,9	=D*=	A7	6,8,;>,	<;EA;E+	87@@;=@,E=9	;E	IN!	*6,	7E:/	87@@;==,A	=7	=D,;6	(';E	97	=D,/	8*E	5*6=;8;5*=,	;E	=D,	6,*:?=;@,	@*6J,=B	42	I,:;*<;:;=/	8*5*8;=/	5*/@,E=9	*EA	<;A9	H7F:A	E7=	<,	87E9;A,6,A	;E	=D,	IN!&IC	M!I	8*:8F:*=;7E	G76	I"	6,97F68,9B		
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4,56478		#9	5*47:;<=*41	7>,	!"#$%	?:==	546@:A,	*	B4,*CA6?9	6D	7>,	:EB*=*9;,	4,F,4@,	E*4+:9*=	54:;,	B/	;*5*;:7/	@,4F<F	655647<9:7/	;6F71	?>:;>	F,@,4*=	F7*C,>6=A,4F	>*@,	:9A:;*7,A	:F	:E5647*978			G>,	!"#$%	*=F6	54656F,F	76	:9746A<;,	*	7>4,,H/,*4	I657H:9I	74*9F:7:69*=	4,F6<4;,	*A,J<*;/	74<,H<5	E,;>*9:FE	?>,4,B/	,97:7:,F	;*9	;>66F,	76	>*@,	7>,	!"#$%	F,77=,E,97	F/F7,E	74<,H<5	F5,;:D:;	:EB*=*9;,	4,F,4@,	*9A	4,=:*B:=:7/	;*5*;:7/	5*/E,97F	7>*7	6@,4=*5	?:7>	K"	;*5*;:7/8		G>,	74*9F:7:69*=	K"	74<,H<5	E,;>*9:FE	*==6?F	=6*A	F,4@:9+	,97:7:,F	LM$NFO	:9	*+4,,E,97	?:7>	7>,	K"	F<55=/	4,F6<4;,	76	>*@,	K"	;*5*;:7/	F>6?9	69	7>,	M$N	E697>=/	K"	5=*9	*9A	546;<4,A	7>46<+>	7>,	A*/H*>,*A	E*4C,7	D64	:EB*=*9;,	4,F,4@,	*9A&64	4,=:*B:=:7/	;*5*;:7/	76	F,77=,	?:7>	B67>	7>,	M$N	*9A	7>,	+,9,4*7648	P:4F71	7>,	!"#$%	?:==	;*=;<=*7,	*9	K"	4,F6<4;,FQ	6@,4=*55:9+	K"	;*5*;:7/	B/	;6E5*4:9+	7>,	4,F6<4;,RF	F>6?9	K"	;*5*;:7/	*+*:9F7	7>,	4,F6<4;,RF	F7*;C,A	*?*4AF	D64	,9,4+/1	*9;:==*4/	F,4@:;,1	:EB*=*9;,	4,F,4@,1	*9A	4,=:*B:=:7/	;*5*;:7/8		"9/	5647:69	6D	K"	;*5*;:7/	7>*7	6@,4=*5F	?:7>	,:7>,4	7>,	:EB*=*9;,	4,F,4@,	*?*4AF	64	4,=:*B:=:7/	;*5*;:7/	*?*4AF	?:==	;69F:A,4,A	6@,4=*55:9+	K"	;*5*;:7/	567,97:*==/	F<BS,;7	76	7>,	K"	74<,H<5	E,;>*9:FE8		#D	*	4,F6<4;,	>*F	E<=7:5=,	K"	;6974*;7F	7>*7	*4,	F>6?9	69	E<=7:5=,	M$NRF	E697>=/	K"	5=*9F1	7>,	!"#$%	?:==	A,7,4E:9,	7>,	5647:69	6D	6@,4=*55:9+	K"	;*5*;:7/	*FF6;:*7,A	?:7>	M$N	7>*7	T657H:9U	76	7>,	K"	74<,H<5	E,;>*9:FE	@,4F<F	7>,	M$NF	7>*7	V657H6<7U	6D	7>,	K"	74<,H<5	E,;>*9:FE	B/	A:F74:B<7:9+	7>,	6@,4=*55:9+	K"	;*5*;:7/	76	7>,	;6974*;7,A	M$N	:9	5464*7:69	76	7>,	M$NQF	K"	F>6?:9+	*F	;6E5*4,A	76	7>,	4,F6<4;,QF	767*=	K"	F>6?:9+F8		#9	*==	;*F,F1	7>,	!"#$%	?:==	;6E5,9F*7,	7>,	M$N	D64	I657H:9I	K"	;*5*;:7/	*7	7>,	4,F5,;7:@,	:EB*=*9;,	4,F,4@,	;*5*;:7/	54:;,	*9A&64	4,=:*B:=:7/	;*5*;:7/	54:;,	?>:=,	*=F6	;6E5,9F*7:9+	7>,	K"	4,F6<4;,	D64	7>,	F*E,	6@,4=*55:9+	K"	;*5*;:7/	*7	7>,	4,F5,;7:@,	:EB*=*9;,	4,F,4@,	655647<9:7/	;6F78		P<47>,4E64,1	7>,	!"#$%	?:==	;6E5,9F*7,	7>,	K"	4,F6<4;,	D64	*9/	6@,4=*55:9+	K"	;*5*;:7/	7>*7	>*F	967	,=,;7,A	76	I657H:9I	76	7>,	K"	74<,H<5	E,;>*9:FE1	*F	?,==	*F	969HK"	;*5*;:7/	546;<4,A	D64	:EB*=*9;,	4,F,4@,	64	4,=:*B:=:7/	;*5*;:7/	*7	7>,	4,F5,;7:@,	E*4+:9*=	:EB*=*9;,	4,F,4@,	54:;,	64	E*4+:9*=	4,=:*B:=:7/	;*5*;:7/	54:;,		WXY	 Z[\]̂_̀a[	b\cd[e	Z\af	g[h̀\èij	k[ee][a[je	G>,	A,@:*7:69	F,77=,E,97	6D	4*E5	?6<=A	:9@6=@,	7?6	;6E569,97Fl		L0O	D64,;*F7,A	E6@,E,97	*9A	L2O	<9;,47*:97/	*?*4AF	LF,,	P:+<4,	mO8		P64,;*F7,A	E6@,E,97	:F	7>,	;>*9+,	:9	,9,4+/	F;>,A<=,F	B,7?,,9	E*4C,7	:97,4@*=F8		n9;,47*:97/	*?*4AF	4,F,4@,	*AA:7:69*=	4*E5:9+	;*5*B:=:7/	7>*7	:F	9,,A,A	76	E,,7	9,7	=6*A	D64,;*F7	<9;,47*:97/	:9	7>,	9,o7	E*4C,7	4<98		G>,	E*4+:9*=	@*=<,	6D	546@:A:9+	4*E5	;*5*B:=:7/	:F	7>,	F*E,	D64	B67>	D64,;*F7,A	E6@,E,97	*9A	<9;,47*:97/	*?*4AF8	
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456789	:;	4<89=>?@9A	B<C9B9D@	>DA	7D=98@>5D@E	>F>8A?	
	#GH*I*JK,	L,M,LN,M	OJ	PQ,	R*/S*Q,*R	G*LT,P	*JR	UI,VOHI,	L*GWOJ+	WLXRYKP	OJ	PQ,	L,*ISPOG,	G*LT,P	HXPQ	WLXNOR,	*RROPOXJ*I	K*W*KOP/	UXL	L*GWOJ+Z		'*LT,P	W*/G,JPM	UXL	PQ,	WLXNOMOXJ	XU	L*GWOJ+	M,LNOK,M	MQXYIR	J,P	OJ	,*KQ	G*LT,PZ		[X\,N,L0	PQ,L,	*L,	ROUU,L,JK,M	OJ	PQ,	KXJUO+YL*POXJ0	,IO+OHOIOP/0	*JR	WLOKOJ+	XU	PQ,M,	WLXRYKPM	PQ*P	\XYIR	G*T,	*	ROL,KP	R,NO*POXJ	M,PPI,G,JP	OJU,*MOHI,Z		]*HI,	3	R,MKLOH,M	PQ,M,	ROUU,L,JK,MZ		>̂_̀9	a;	b5cc989D=9?	_9@F99D	dB_>̀>D=9	e9?98C9?	>DA	4̀9f5_̀9	e>Bg5D6	h8<A7=@	ijklmlnop	qprpstpr	 umpvwkmp	qljxwny	zs{|}o~	$OJ+I,	M,PPI,G,JP	�YJK,LP*OJP/	*\*LRM�	 )Y*I	M,PPI,G,JP	�YJK,LP*OJP/	*\*LRM	*JR	UXL,K*MP,R	GXN,G,JP�	"\*LRM	H*M,R	XJ	L,MXYLK,�M	32SGOJ	L*GW	K*W*HOIOP/	 "\*LRM	H*M,R	XJ	L,MXYLK,�M	-SGOJ	L*GW	K*W*HOIOP/	'*L+OJ*I	KI,*LOJ+	WLOK,	H*M,R	XJ	HORM	*JR	XWWXLPYJOP/	KXMP	 '*L+OJ*I	KI,*LOJ+	WLOK,	H*M,R	XJI/	XJ	XWWXLPYJOP/	KXMP		]QOM	WLXWXM*I	KXJMOR,LM	*	R,NO*POXJ	M,PPI,G,JP	UXL	L*GW	M,LNOK,MZ		]QOM	*WWLX*KQ	OM	J,K,MM*L/	PX	*NXOR	PQ,	UXIIX\OJ+	OMMY,M�	�	�{}kmp	xl�jpn~	{�	{xx{s~}nw~�	o{r~r�		�,MXYLK,M	PQ*P	L,K,ON,	*J	OGH*I*JK,	L,M,LN,	*\*LR	OJ	PQ,	R*/S*Q,*R	G*LT,P	*L,	W*OR	PQ,	IXK*POXJ*I	G*L+OJ*I	WLOK,	XU	OGH*I*JK,	L,M,LN,M	UXL	PQ,	KXLL,MWXJROJ+	OJP,LN*IZ		]Q,	IXK*POXJ*I	G*L+OJ*I	WLOK,	XU	OGH*I*JK,	L,M,LN,M	OM	H*M,R	XJ	P\X	U*KPXLM�	OGH*I*JK,	L,M,LN,	HORM	*JR	*J/	XWWXLPYJOP/	KXMPMZ		%WWXLPYJOP/	KXMPM	UXL	OGH*I*JK,	L,M,LN,M	XKKYL	\Q,J	*	L,MXYLK,	OM	Q,IR	XYP	XU	G,LOP	UXL	,J,L+/	XL	*JKOII*L/	M,LNOK,M	PX	WL,M,LN,	OPM	L*GW	K*W*HOIOP/	PX	WLXNOR,	YW\*LR	K*W*KOP/	PX	G,,P	PQ,	YJK,LP*OJP/	L,�YOL,G,JPM	OJ	*	+ON,J	OJP,LN*IZ		$OGOI*LI/0	XWWXLPYJOP/	KXMPM	UXL	,J,L+/	K*J	XKKYL	\Q,J	*	L,MXYLK,	OM	Q,IR	XYP	XU	G,LOP	UXL	,J,L+/	OJ	XLR,L	PX	WL,M,LN,	OPM	RX\J\*LR	K*W*HOIOP/	PX	WLXNOR,	MYUUOKO,JP	L*GWOJ+	PX	G,,P	PQ,	IX*R	OJ	*	MYHM,�Y,JP	OJP,LN*IZ		[X\,N,L0	PQ,	G*L+OJ*I	KI,*LOJ+	WLOK,	XU	UI,VOHI,	L*GWOJ+	WLXRYKP	OM	H*M,R	XJI/	XJ	XWWXLPYJOP/	KXMPM�	PQ,L,	*L,	JX	HORM	*MMXKO*P,R	\OPQ	PQOM	WLXRYKPZ		"	L,MXYLK,	*\*LR,R	HXPQ	OGH*I*JK,	L,M,LN,M	*JR	UI,VOHI,	L*GWOJ+	WLXRYKP	KXYIR	PQYM	H,	W*OR	XWWXLPYJOP/	KXMPM	ULXG	HXPQ	WLXRYKPM0	,N,J	OU	OPM	,J,L+/	*JR	*JKOII*L/	M,LNOK,	MKQ,RYI,M	ROR	JXP	KQ*J+,Z		]QOM	L,WL,M,JPM	*	RXYHI,	W*/G,JPZ		[X\,N,L0	PQ,	L,MXYLK,	MQXYIR	L,P*OJ	OPM	OGH*I*JK,	
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!45678*957:	;48	*<<	=95>95+	?45678*9576	95	7@,	ABC*8>	>,B<4.D,57	6?,5*894E		$9D9<*8<.0	7@,	!"#$%	C4A<>	>,7,8D95,	7@,	F>96B<*?,>G	?45+,67945	8,H,5A,	;84D	9D=*<*5?,	8,6,8H,	>4C5	;<4C6	=.	?*<?A<*795+	*5>	6ADD95+	I#D=*<*5?,	J,6,8H,	)4C5	K<4C:	L	I$@9;7	K*?748:	L	I$@*>4C	(89?,	4;	M8*56D966945	!45678*957:	;48	*<<	=95>95+	?45678*9576	95	7@,	>4C5C*8>	>,B<4.D,57	6?,5*894E				M@,	!"#$%	C4A<>	?4<<,?7	7@96	8,H,5A,	7@84A+@	7@,	,N96795+	9D=*<*5?,	8,6,8H,	?467	*<<4?*7945E		!45+,67945	?45789=A79456	74	78*56D966945	?45678*9576	95	*5	O)"'	P""	;84D	8,64A8?,6	95	47@,8	O)"'	P""6	?45789=A7,	74	7@,	?45+,67945	4;;6,7	4;	7@,	O)"'	P""	C@,8,	7@,	?45+,67945	4??A86E		K48	7@,	!"#$%	P""0	7@,	?45+,67945	4;;6,7	>96789=A7945	96	7@84A+@	7@,	!JJ	P*<*5?95+	"??4A57E				K48	7@,	!"#$%	P""0	7@,	!"#$%	C4A<>	8,>,;95,	7@,	547945*<	H*<A,	4;	!JJ6	74	95?48B48*7,	D*8+95*<	?467	4;	?45+,67945	>9;;,8,5?,6	=,7C,,5	64A8?,	*5>	695Q	;48	9D=*<*5?,	8,6,8H,	>,B<4.D,57	6?,5*8946E		M@,	!"#$%	C4A<>	*<64	8,>,;95,	7@,	?45+,67945	8,H,5A,	?4<<,?7945	74	;A5>	7@,	!JJ	547945*<	H*<A,	74	95?<A>,	9D=*<*5?,	8,6,8H,	>,B<4.D,57	6?,5*8946E3-			K48	545R!"#$%	P""60	7@,	!"#$%	C4A<>	8,7A85	7@,	8,H,5A,6	74	7@,	P""	;48	>96789=A7945	74	976	B*879?9B*576	*??48>95+	74	7@,98	%"MM	B84?,66,6E			STS	 UVWXVYZ[	\][Ŵ_	̀[abcWd[a	\ZX̂XYXZXe_	eb	fWbgXh[	i[j	fWbhcdea	M@96	B84B46*<	D*957*956	7@*7	H*89*=<,	,5,8+.	8,64A8?,6	IkOJ6:	C4A<>	=,	,<9+9=<,	74	B84H9>,	9D=*<*5?,	8,6,8H,6	*5>	8,<9*=9<97.	?*B*?97.	95	=47@	>98,?79456E		M@96	B84B46*<	54	<45+,8	?4569>,86	>96795+A96@95+	kOJ	8,64A8?,6	95	7@,	'*67,8	K9<,	74	>,7,8D95,	7@,98	,<9+9=9<97.	74	B84H9>,	9D=*<*5?,	8,6,8H,	ABE		"<<	kOJ6	C4A<>	=,	,<9+9=<,	;48	9D=*<*5?,	8,6,8H,	AB	*C*8>6E		l4C,H,80	7@,	#$%	?45795A,6	74	=,	?45?,85,>	*=4A7	*C*8>95+	ABC*8>	8,6,8H,6	45	kOJ6	*=4H,	7@,98	>*.R*@,*>	;48,?*67E		M4	B8,H,57	7@960	7@,	#K'	C4A<>	*BB<.	*	?*B*?97.	?45678*957	74	kOJ6	6A?@	7@*7	7@,98	,5,8+.0	ABC*8>	*5?9<<*8.	6,8H9?,60	*5>	9D=*<*5?,	8,6,8H,	AB	*C*8>6	?4A<>	547	,N?,,>	7@,98	kOJ	;48,?*67E			"	69D9<*8	?*B*?97.	?45678*957	C4A<>	*BB<.	95	Jm!	C@,8,	7@,	6AD	4;	#K'	*C*8>6	*5>	8,<9*=9<97.	?*B*?97.	AB	*C*8>6	?4A<>	547	,N?,,>	7@,	kOJ	;48,?*67E		M@96	B84B46*<	C4A<>	*<64	8,nA98,	kOJ6	74	=9>	8,<9*=9<97.	?*B*?97.	AB	nA*5797.	,nA*<	74	7@,98	kOJ	;48,?*67,>	4A7BA7E		M@96	96	?456967,57	C97@	*5	O)"'	B84B46*<	C@,8,	*<<	8,64A8?,	?*B*?97.	6@4C5	95	7@,	O)"'	8,64A8?,	6A;;9?9,5?.	,H*<A*7945	DA67	=,	=9>	9574	Jm!	*6	8,<9*=9<97.	?*B*?97.	ABE		$95?,	kOJ6	C4A<>	=,	?4569>,8,>	95	7@,	O)"'	8,64A8?,	6A;;9?9,5?.	,H*<A*7945	*7	7@,98	;48,?*670	7@,.	DA67	=9>	8,<9*=9<97.	?*B*?97.	AB	9574	Jm!	*7	7@,98	;48,?*67	'oE		#5>,B,5>,57	4;	O)"'0	7@96	8A<,	C4A<>	=,	5,?,66*8.	74	,56A8,	7@*7	Jm!	?*5	?4569>,8	*<<	B@.69?*<	6ABB<.0	95?<A>95+	7@,	6ABB<.	;48,?*67,>	;48	kOJ6	7@*7	96	547	=9>	9574	7@,	#K'E		#;	kOJ6	>4	547	=9>	8,<9*=9<97.	?*B*?97.	AB	74	7@,98	kOJ	;48,?*670	7@,	#$%	C9<<	+,5,8*7,	=9>6	*7	*	=9>	B89?,	4;	p2E		"6	B*87	4;	7@,6,	?@*5+,60	7@96	B84B46*<	C4A<>	54	<45+,8	?4569>,8	kOJ6	95	7@,	J!m&J!)	?467	*<<4?*79450	=,?*A6,	7@,.	54	<45+,8	?45789=A7,	74	7@,	8,<9*=9<97.	?*B*?97.	8,nA98,D,57	I6,,	$,?7945	3Eq:E		#5	*>>979450	7@96	B84B46*<	AB>*7,6	7@,	J!m	54	B*.	8A<,	6A?@	7@*7	8,64A8?,6	C4A<>	45<.	@*H,	74	B*.	=*?Q	7@,	J!m	B89?,0	9567,*>	4;	7@,	@9+@,8	4;	7@,	J!m	B89?,	48																																																												3-	M@96	B84B46*<	C4A<>	547	?@*5+,	7@,	,N96795+	!JJ	54D95*7945	*5>	*A?7945	B84?,66,6	74	*??4A57	;48	9D=*<*5?,	8,6,8H,6E		M8*56D966945	?*B*?97.	C4A<>	547	=,	C97@@,<>	95	7@,	!JJ	D4>,<	;48	7@,	!JJ	54D95*7945	*5>	*A?7945	B84?,66,6E			
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56()	758	9:;<,1	;=	>?,	:,@AB:<,	<*9*<;>/	;@	BC*D*;E*FE,G		6?;@	;@	@A	HI5@	>?*>	*:,	*J*:K,K	:,E;*F;E;>/	<*9*<;>/	B9	FB>	<*CCA>	9:AKB<,	>A	>?,;:	K*/L*?,*K	=A:,<*@>	;C	:,*EL>;M,	ACE/	?*D,	>?,;:	5!8	*J*:K@	:,@<;CK,K	*CK	KA	CA>	=*<,	*C/	=B:>?,:	=;C*C<;*E	9,C*E>/G		6?;@	;@	*E@A	<AC@;@>,C>	J;>?	>?,	<B::,C>	CA	9*/	58!	@,>>E,M,C>	N<?*:+,	<AK,	.O2PQG		7;C*EE/1	HI5@	JABEK	F,	,R,M9>	=:AM	*	<B::,C>	:BE,	,C=A:<,K	;C	$#S5	>?*>	<*9*<;>/	F;K	;C	58!	MB@>	=;:@>	F;K	;C	#7'1	J?;<?	JABEK	=A:<,	HI5@	>A	F;K	,C,:+/	B9	>A	>?,;:	=A:,<*@>G	TUV	 WXYZ[\]	̂_	̀̂_aY[\	b\]_cad\]	6?;@	9:A9A@*E	;C<EBK,@	*	:,eB;:,M,C>	>?*>	@>A:*+,	:,@AB:<,@	9*:>;<;9*>,	;C	>?,	:,@;KB*E	BC;>	<AMM;>M,C>	9:A<,@@G		6AK*/1	*EE	@<?,KBE,@	=A:	@>A:*+,	:,@AB:<,@	=:AM	>?,	;C>,+:*>,K	=A:J*:K	M*:f,>	*:,	K;:,<>E/	<A9;,K	;C>A	>?,	:,@;KB*E	BC;>	<AMM;>M,C>G		6?;@	9AE;</	;C<EBK,@	*	9:A9A@*E	>A	:,eB;:,	>?*>	*EE	@>A:*+,	:,@AB:<,@	@?AJC	=A:	:,@AB:<,	*K,eB*</	9*:>;<;9*>,	;C	>?,	:,@;KB*E	BC;>	<AMM;>M,C>	9:A<,@@1	FB>	*EEAJ@	:,@AB:<,@	>A	F;K	=:,,E/	;C	>?,	9:A<,@@G		6?;@	9:A9A@*E	*E@A	*EEAJ@	>?,	*F;E;>/	=A:	*EE	@>A:*+,	:,@AB:<,@	>?*>	*:,	CA>	@?AJC	=A:	:,@AB:<,	*K,eB*</	>A	*E@A	9*:>;<;9*>,	;C	>?,	:,@;KB*E	BC;>	<AMM;>M,C>	9:A<,@@1	@?ABEK	>?,/	<?AA@,	>A	KA	@AG	6?;@	9AE;</	;C<EBK,@	<?*C+,@	>A	>?,	*C<;EE*:/	@,:D;<,	@>*>,	A=	<?*:+,	,eB*>;AC@	>A	;C<EBK,	;MF*E*C<,	:,@,:D,@	*CK	:,E;*F;E;>/	<*9*<;>/G		6?,@,	,eB*>;AC@	,C@B:,	>?*>	@>A:*+,	:,@AB:<,@	?*D,	@>*>,	A=	<?*:+,	J?,C	*J*:K,K	*C<;EE*:/	@,:D;<,@G	7;C*EE/1	>?,	9AE;</	9:A9A@,@	C,J	:,eB;:,M,C>@	>?*>	+AD,:C	>?,	*MABC>	A=	@>*>,	A=	<?*:+,	>?*>	*	@>A:*+,	:,@AB:<,	MB@>	?AEK	>A	@B99A:>	;MF*E*C<,	:,@,:D,	*J*:K@	;C	>?,	K*/L*?,*K	M*:f,>	D;*	*C>;<;9*>;C+	B99,:	*CK	EAJ,:	D*EB,@	NA:	*C	,CD,EA9,Q	=A:	@>*>,	A=	<?*:+,G		6?;@	<?*C+,	J;EE	?,E9	,C@B:,	>?*>	@>A:*+,	:,@AB:<,@	J;EE	F,	*FE,	>A	K,E;D,:	;MF*E*C<,	:,@,:D,	*J*:K@	;=	<*EE,K	B9AC	;C	>?,	:,*EL>;M,	M*:f,>G		6?;@	;@	,R>:,M,E/	;M9A:>*C>	F,<*B@,	;=	>?,	@>A:*+,	:,@AB:<,@	*:,	CA>	*FE,	>A	K,E;D,:1	;>	<ABEK	:,@BE>	;C	C,+*>;D,	:,E;*F;E;>/	;M9E;<*>;AC@G		6?,@,	,eB*>;AC@	9:AD;K,	*KK;>;AC*E	+B*:K:*;E@	>?*C	>?A@,	K,D,EA9,K	;C	>?,	,C,:+/	@>A:*+,	,C?*C<,M,C>@	9AE;</	=A:	MAK,E;C+	,R9,<>,K	;M9*<>@	>A	@>*>,	A=	<?*:+,	=:AM	:,+BE*>;AC	*J*:K@G		6?,@,	+B*:K:*;E@	M*/	CA>	F,	C,<,@@*:/	=A:	*C<;EE*:/	@,:D;<,	*J*:K@	F,<*B@,	>?,@,	*J*:K@	M*/	F,	@M*EE,:	;C	M*+C;>BK,	*CK	MA:,	+:*CBE*:	>?*C	?AB:E/	,C,:+/	*J*:K@G		6?;@	9:A9A@*E	KA,@	CA>	;C<EBK,	B9K*>,@	>A	>?,	@>*>,	A=	<?*:+,	,eB*>;AC	>A	;C<EBK,	,R9,<>,K	;M9*<>@	=:AM	;MF*E*C<,	:,@,:D,	*J*:K@G		#MF*E*C<,	:,@,:D,	*J*:K@	<ABEK	9A>,C>;*EE/	;C>:AKB<,	;C<AC@;@>,C<;,@	;C	MAK,E,K	@>*>,	A=	<?*:+,	<AM9*:,K	>A	@>*>,	A=	<?*:+,	>?*>	M*>,:;*E;g,@	;C	:,*EL>;M,G		"@	MA:,	,R9,:;,C<,	;@	+*;C,K	J;>?	>?;@	;@@B,1	>?;@	,eB*>;AC	M*/	F,	:,D;@;>,K	;C	=B>B:,	,C?*C<,M,C>@G	'*C/	@>*f,?AEK,:@	:,eB,@>,K	>?*>	MA:,	>;M,	F,	@9,C>	>?;Cf;C+	*FAB>	>?,	;C>:AKB<>;AC	A=	>?,	C,J	,CD,EA9,	,eB*>;AC@	*CK	<AC>;CB;C+	>A	>?;Cf	*FAB>	?AJ	>?,@,	,eB*>;AC@	;C>,:*<>	J;>?	,R;@>;C+	<AC@>:*;C>@	>?*>	*:,	*E:,*K/	;M9A@,K	AC	@>A:*+,	:,@AB:<,@G		6?;@	9AE;</	<AMM;>@	>A	<AC>;CB;C+	>?;@	,D*EB*>;AC	A=	>?,	,==;<*</	A=	>?,	,CD,EA9,	,eB*>;AC@1	>?,;:	;M9*<>	AC	,R;@>;C+	<AC@>:*;C>@1	F,@>	M,>?AKAEA+;,@	>A	@,>	MBE>;9E;,:@1	*CK	J?*>	>?,@,	;C;>;*E	MBE>;9E;,:@	J;EE	F,	@,>	>AG		6?;@	9AE;</	BCK,:@>*CK@	>?*>	C,J	<AC@>:*;C>@	;M9E/	C,J	<AM9E,R;>;,@	;C	A9,:*>;C+	@>A:*+,	:,@AB:<,@1	*CK	>?*>	>?,@,	C,J	<AC@>:*;C>@	<ABEK	F,	<?*EE,C+;C+	=A:	@>A:*+,	:,@AB:<,@	A9,:*>;C+	;C	>?,	K*/L*?,*K	M*:f,>@G		6?;@	<AMM;>M,C>	J;EE	;C<EBK,	K;@<B@@;AC@	A=	>?,@,	>A9;<@	9:;A:	>A	9AE;</	;M9E,M,C>*>;AC	*CK	=A:M*E	;C<EB@;AC	A=	>?,@,	D*EB,@	;C	>?,	#$%	FB@;C,@@	9:*<>;<,	M*CB*E@G	
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56787	96:;<78	:=7	8>??:=@A7B	:8	CDEEDF8G	H	I"	JKLM*+,	M,JLNMO,J	PQRR	S,	M,TNQM,U	KL	V*MKQOQV*K,	QW	KX,	M,JQUN*R	NWQK	OLYYQKY,WK	VMLO,JJ	Z	"RR	JKLM*+,	PQRR	S,	*RRLP,U	KL	JV,OQ[/	O*V*OQK/	SQUJ	QW	KXQJ	VMLO,JJ	Z	I,JLNMO,J	*U,TN*O/	JKLM*+,	KX*K	UL	WLK	VML\QU,	SQUJ	PQRR	X*\,	SQUJ	QWJ,MK,U	*K	]3&'̂ 	H	_X,	*WOQRR*M/	J,M\QO,	JK*K,	L[	OX*M+,	OLWJKM*QWK	PQRR	S,	,̀K,WU,U	KL	QWORNU,	QYS*R*WO,	M,J,M\,J	H	_X,	U*/a*X,*U	Y*Mb,K	PQRR	+,W,M*K,	*W	NVV,M	*WU	RLP,M	SLNWU1	LM	,W\,RLV,1	[LM	JK*K,	L[	OX*M+,	Z	_X,	,W\,RLV,	OLNRU	OLWJKM*QW	LV,M*KQLW	[LM	JKLM*+,	M,JLNMO,J	Z	_X,	QWQKQ*R	NVV,M	*WU	RLP,M	SLNWUJ	PQRR	S,	J,K	KL	KX,	QWQKQ*R	U*/a*X,*U	JK*K,	L[	OX*M+,	Z	_X,	QWQKQ*R	YNRKQVRQ,M	*KK*OX,U	KL	KX,	QYS*R*WO,	M,J,M\,J	QW	KX,	,W\,RLV,	,TN*KQLW	PQRR	OLWKQWN,	KL	S,	UQJONJJ,U1	SNK	Y*/	S,	J,K	QWQKQ*RR/	KL	cd-	efghijkl	mnho	pqrrhorfno	_LU*/	JKLM*+,	M,JLNMO,J	UL	WLK	[LMY*RR/	V*MKQOQV*K,	QW	KX,	M,JQUN*R	NWQK	OLYYQKY,WK	VMLO,JJc		_X,	Y*Mb,K	JL[KP*M,	NJ,J	M,JNRKJ	[MLY	KX,	QWK,+M*K,U	[LMP*MU	Y*Mb,K	V*JJ	L[	KX,	U*/a*X,*U	Y*Mb,K	*WU	QWORNU,J	KXLJ,	JOX,UNR,J	UQM,OKR/	QW	KX,	M,JQUN*R	NWQK	OLYYQKY,WK	V*JJc		s,O*NJ,	JKLM*+,	M,JLNMO,J	*M,	QWX,M,WKR/	NJ,	RQYQK,U1	JOX,UNR,J	[MLY	KX,	U*/a*X,*U	Y*Mb,K	K,WU	KL	M,[R,OK	LVKQY*R	JOX,UNR,J	[LM	KX,	M,JLNMO,Jc		_X,J,	JOX,UNR,J	QWORNU,	OX*M+QW+	PX,W	VMQO,J	*M,	RLP,JK	*WU	UQJOX*M+QW+	PX,W	VMQO,J	*M,	XQ+X,JK	*WU	[NRR/	NKQRQtQW+	KX,	JKLM*+,	M,JLNMO,Jc			uLP,\,M1	KX,M,	O*W	S,	JO,W*MQLJ	PX,W	JKLM*+,	M,JLNMO,J	*M,	WLK	[NRR/	NKQRQt,U	QW	KX,	QWK,+M*K,U	[LMP*MU	Y*Mb,K	V*JJ	L[	KX,	U*/a*X,*U	Y*Mb,Kc		_XQJ	OLNRU	LOONM	S,O*NJ,	L[	,OLWLYQOJ1	JV,OQ[QO*RR/	Q[	KX,	SQU	JVM,*U	[LM	KX,	M,JLNMO,	UL,J	WLK	Y*K,MQ*RQt,	[LM	KX,	[NRR	UNM*KQLW	L[	KX,	M,JLNMO,c		vLM	,̀*YVR,1	Q[	*	0aXLNM	UNM*KQLW	JKLM*+,	M,JLNMO,	QJ	SQUUQW+	KL	OX*M+,	PX,W	VMQO,J	*M,	R,JJ	KX*W	]03&'̂ X1	*WU	KL	UQJOX*M+,	Q[	VMQO,J	*M,	+M,*K,M1	QW	LKX,M	PLMUJ	JNSYQKKQW+	*	]-3&'^X	VMQO,	JVM,*Uc		sNK1	Q[	KX,	UQ[[,M,WO,	S,KP,,W	KX,	XQ+X,JK	VMQO,U	XLNM	*WU	KX,	RLP,JK	VMQO,U	XLNM	QW	KX,	QWK,+M*K,U	[LMP*MU	Y*Mb,K	UL,J	WLK	,̀O,,U	]w3&'̂ X1	KX,	JKLM*+,	M,JLNMO,	PQRR	WLK	S,	JOX,UNR,U	QW	KX,	Y*Mb,Kc			#[	KX,	UQJOX*M+,	,W,M+/	[MLY	JKLM*+,	M,JLNMO,J	OLNRU	VM,\,WK	OLYYQKY,WK	L[	LKX,M	M,JLNMO,J1	KXQJ	,̀*YVR,	O*W	M,JNRK	QW	QW,[[QOQ,WOQ,J	QW	KX,	M,JQUN*R	NWQK	OLYYQKY,WK	VMLO,JJc		$V,OQ[QO*RR/1	QW,[[QOQ,WOQ,J	LOONM	Q[	KX,	JXLMK[*RR	S,KP,,W	KX,	*OKN*R	VMQO,	JVM,*U	*WU	SQU	JVM,*U	QJ	R,JJ	KX*W	KX,	OLYYQKY,WK	OLJKJ	[LM	KX,	M,JLNMO,c		_X,J,	QW,[[QOQ,WOQ,J	*M,	M,RQ,\,U	Q[	JKLM*+,	M,JLNMO,J	V*MKQOQV*K,	QW	KX,	M,JQUN*R	NWQK	OLYYQKY,WK	VMLO,JJc		(*MKQOQV*KQLW	PLNRU	*RRLP	KX,	Y*Mb,K	LVKQYQt*KQLW	KL	Y*b,	KX,	,OLWLYQO	KM*U,L[[	S,KP,,W	OLYYQKKQW+	KX,	JKLM*+,	M,JLNMO,	[LM	*W	,W,M+/	JOX,UNR,	LM	OLYYQKKQW+	KX,	LKX,M	M,JLNMO,c	_XQJ	VMLVLJ*R	QWORNU,J	*	M,TNQM,Y,WK	KX*K	JKLM*+,	M,JLNMO,J	JXLPW	[LM	M,JLNMO,	*U,TN*O/	S,	M,TNQM,U	KL	V*MKQOQV*K,	QW	KX,	M,JQUN*R	NWQK	OLYYQKY,WK	V*JJ	QW	KX,	U*/a*X,*U	Y*Mb,Kc		_XQJ	VMLVLJ*R	PQRR	*RJL	*RRLP	JKLM*+,	M,JLNMO,J	KX*K	*M,	WLK	JXLPW	[LM	M,JLNMO,	*U,TN*O/	KL	V*MKQOQV*K,	QW	KX,	M,JQUN*R	NWQK	OLYYQKY,WK	VMLO,JJc		$KLM*+,	M,JLNMO,J	PQRR	S,	*RRLP,U	KL	SQU	OX*M+QW+	*WU	UQJOX*M+QW+	O*V*SQRQK/	QWKL	KX,	M,JQUN*R	NWQK	OLYYQKY,WK	VMLO,JJ	*K	*W/	VMQO,c		#[	SQUJ	*M,	WLK	VML\QU,U1	SQUJ	L[	]3&'̂ X	PQRR	S,	QWJ,MK,U	[LM	JKLM*+,	M,JLNMO,J	JXLPW	[LM	M,JLNMO,	*U,TN*O/	[LM	KX,	,WKQM,	SQU	ONM\,c	
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567899:;<	=>;?87>	=@:@>	AB	CD:;E>	FGH*/	IJ,	H*/K*J,*H	L*MN,I	,OPQM,P	IJ*I	*ORSTT*M/	P,MUSR,P	*V*MH,H	IG	PIGM*+,	M,PGQMR,P	VSTT	J*U,	PQWWSRS,OI	PI*I,	GW	RJ*M+,	IG	H,TSU,M	IJGP,	*V*MHPX		FJ,	L*MN,I	*RRGLYTSPJ,P	IJSP	Z/	,OWGMRSO+	IJ,	*ORSTT*M/	P,MUSR,	PI*I,	GW	RJ*M+,	RGOPIM*SOI1	PJGVO	SO	[\Q*ISGO	$,I	0X		FJ,P,	,\Q*ISGOP	PI*I,	IJ*I	*	PIGM*+,	M,PGQMR,	LQPI	J*U,	PQWWSRS,OI	PI*I,	GW	RJ*M+,	IG	,OPQM,	IJ*I	IJ,/	YMGUSH,	*V*MH,H	R*Y*RSI/	WGM	*ORSTT*M/	P,MUSR,P	WGM	*I	T,*PI	GO,	JGQMX		]GM	,̂*LYT,1	SW	*	PIGM*+,	M,PGQMR,	M,R,SU,P	*O	*V*MH	WGM	03	'_	GW	M,+QT*ISGO	QY	SO	IJ,	H*/K*J,*H	L*MN,I1	SI	SP	M,\QSM,H	IG	J*U,	*	PI*I,	GW	RJ*M+,	GW	03	'_J	̀03	'_	LQTISYTS,H	Z/	0	JGQMa	*ZGU,	IJ,	LSOSLQL	PI*I,	GW	RJ*M+,X		FJSP	,OPQM,P	IJ,	M,PGQMR,bP	*ZSTSI/	IG	H,TSU,M	M,+QT*ISGO	WGM	IJ,	,OISM,	c3KLSOQI,	Y,MSGH	GW	IJ,	*V*MHX		$SLST*MT/1	IJ,P,	RGOPIM*SOIP	,OPQM,	PQWWSRS,OI	PI*I,	GW	RJ*M+,	J,*HMGGL	WGM	M,PGQMR,P	YMGUSHSO+	M,+QT*ISGO	HGVOX		 defghijklmnghildmghilomghipdefghidefghijkqrg	msghitdefghi 	 uvw	xyz{z|	mnghi	 }z~�������	��	���{�	��{	{z���{�z	�	��	���z	�	dmghi	 �������~	{z�z{�z	���{�	��{	{z���{�z	�	��	���z	�	omghi	 �����������~	{z�z{�z	���{�	��{	{z���{�z	�	��	���z	�	defghi	�������	����z	��	�y�{~z	��{	{z���{�z	�	��	���z	�	msghi	 }z~�������	����	���{�	��{	{z���{�z	�	��	���z	�	defghi	�������	����z	��	�y�{~z	��{	{z���{�z	�	��	���z	�		FJSP	YGTSR/	YMGYGP,P	,OJ*OR,L,OIP	IG	IJ,	H*/K*J,*H	PI*I,	GW	RJ*M+,	M,\QSM,L,OIP	WGM	PIGM*+,	M,PGQMR,P	YMGUSHSO+	SLZ*T*OR,	M,P,MU,PX		FJ,	RQMM,OI	M,\QSM,L,OIP	,OPQM,	IJ*I	PIGM*+,	M,PGQMR,P	J*U,	PQWWSRS,OI	PI*I,	GW	RJ*M+,	IG	YMGUSH,	*TT	WGQM	*ORSTT*M/	P,MUSR,P	SORTQHSO+	M,+QT*ISGO	QY1	M,+QT*ISGO	HGVO1	PYSOOSO+	M,P,MU,	*OH	OGOKPYSOOSO+	M,P,MU,X		FJSP	YGTSR/	YMGYGP,P	,̂Y*OHSO+	IJ,P,	M,\QSM,L,OIP	IG	M,\QSM,	PQWWSRS,OI	PI*I,	GW	RJ*M+,	IG	YMGUSH,	SLZ*T*OR,	M,P,MU,	QY	*OH	SLZ*T*OR,	M,P,MU,	HGVO	SO	*HHSISGO	IG	IJ,	GIJ,M	*ORSTT*M/	P,MUSR,PX		FJ,P,	YMGYGP,H	RJ*O+,P	*M,	GQITSO,H	SO	[\Q*ISGO	$,I	2X		FJ,P,	RJ*O+,P	J,TY	,OPQM,	IJ*I	PIGM*+,	M,PGQMR,P	J*U,	PQWWSRS,OI	PI*I,	GW	RJ*M+,	IG	YMGUSH,	*V*MH,H	YMGHQRIPX		 defghijklmnghildmghilomghil�mnghipdefghidefghijkqrg	�msghiq�msghi�tdefghi 	 u�w	xyz{z|	�mnghi	��������z	{z�z{�z	��	���{�	��{	{z���{�z	�	��	���z	�	�msghi	��������z	{z�z{�z	����	���{�	��{	{z���{�z	�	��	���z	�		 	]QMIJ,MLGM,1	IJ,P,	RGOPIM*SOIP	VGQTH	Z,	,̂Y*OH,H	SOIG	IJ,	M,PSHQ*T	QOSI	RGLLSIL,OI	YMGR,PP	IG	M,\QSM,	PQWWSRS,OI	PI*I,	GW	RJ*M+,	IG	YMGUSH,	M,TS*ZSTSI/	R*Y*RSI/	QY	*OH	M,TS*ZSTSI/	R*Y*RSI/	HGVO	SO	
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*5567689	78	7:,	87:,;	7,;<=	69>?@5,5	69	7:,	>89=7;*697	,9A8;>,5	69	7:,	5*/B*:,*5	<*;C,7D		E:6=	>:*9+,	6=	69>?@5,5	69	FG@*7689	$,7	4D		 HIJKLMNOPKLMNHOKLMNQOKLMNROPKLMNOJPKLMSHIJKLMHIJKLMTUK	VOWKLMTROWKLMTOJWKLMXYHIJKLM 	 Z[\	] _̂̀_a	OJPKLM	b_cdefdcdgh	iejeidgh	kj	elèm	nò	̀_pok̀i_	q	eg	gdr_	s	OJWKLM	b_cdefdcdgh	iejeidgh	molt	elèm	nò	̀_pok̀i_	q	eg	gdr_	s		uvvwxyz{y|	}w~	�z�z�	w}	���~|�	E:,	A69*?	�;8�8=*?	A8;	7:,	5*/B*:,*5	<*;C,7	,9:*9>,<,97=	�8?6>/	69>?@5,5	*9	@�5*7,	78	7:,	,G@*7689	7:*7	+8�,;9=	=7*7,	8A	>:*;+,	A8;	=78;*+,	;,=8@;>,=D		%9,	>89>,;9	*�8@7	7:6=	*��;8*>:	>89769@,=	78	�,	7:,	9*7@;,	8A	:8�	6<�*?*9>,	;,=,;�,=	�6??	�,	5,�?8/,5	�	*95	7:@=	6<�*>7	=7*7,	8A	>:*;+,	�	A8;	=78;*+,	;,=8@;>,=	69	7:,	;,*?B76<,	<*;C,7D		'*9/	76<,=	6<�*?*9>,	;,=,;�,=	<*/	987	�,	*	>;676>*?	�*;7	8A	;,*?B76<,	<*;C,7	8�,;*7689=1	�@7	5@;69+	=8<,	�,;685=1	6<�*?*9>,	;,=,;�,=	<*/	�,	>;676>*?	A8;	;,?6*�?,	+;65	8�,;*7689D		)@;69+	7:,=,	�,;685=1	67	6=	>;676>*?	7:*7	=78;*+,	;,=8@;>,=	:*�,	=@AA6>6,97	=7*7,	8A	>:*;+,	78	�;8�65,	7:,=,	=,;�6>,=D		"?=81	7:,;,	<*/	�,	8>>*=689=	�:,9	*??1	8;	9,*;?/	*??1	8A	7:,	6<�*?*9>,	;,=,;�,=	*�*;5,5	69	89,	56;,>7689	*;,	>89�,;7,5	78	,9,;+/	69	7:,	;,*?B76<,	<*;C,7	�	,�,9	6A	6<�*?*9>,	;,=,;�,=	�,;,	�;8>@;,5	69	�87:	56;,>7689=D		#7	6=	6<�8;7*97	78	,9=@;,	7:*7	7:,=,	C695=	8A	=>,9*;68=	58	987	?,*5	78	=67@*7689=	�:,;,	=78;*+,	;,=8@;>,=	:*�,	98	=7*7,	8A	>:*;+,	78	�;8�65,	7:,=,	=,;�6>,=	69	A@7@;,	:8@;=D			E8	,9=@;,	7:*7	=78;*+,	;,=8@;>,=	:*�,	=@AA6>6,97	=7*7,	8A	>:*;+,	78	�;8�65,	6<�*?*9>,	;,=,;�,=1	7:6=	�;8�8=*?	697;85@>,=	9,�	>89=7;*697=	8@7?69,5	69	FG@*7689	$,7	�D		E:,=,	,G@*7689=	69>?@5,	*9	,=76<*7,	8A	*	:/�87:,76>*?	@��,;	�8@95	A8;	=78;*+,	;,=8@;>,=	*95	*	:/�87:,76>*?	?8�,;	�8@95	A8;	=78;*+,	;,=8@;>,=1	*95	7;*>C=	7:,=,	�*?@,=	8�,;	76<,D		E:,=,	�*?@,=	>;,*7,	*9	,9�,?8�,1	8;	�8@95*;/1	A8;	=7*7,	8A	>:*;+,D		%9>,	7:,	:/�87:,76>*?	=7*7,	8A	>:*;+,	;,*>:,=	7:,	?8�,;&@��,;	?6<67	8A	7:,	;,=8@;>,1	7:,9	7:,	<*;C,7	�6??	=>:,5@?,	7:,	;,=8@;>,	78	>:*;+,	�;68;	78	=>:,5@?69+	*9/	*5567689*?	6<�*?*9>,	;,=,;�,=	7:*7	>8@?5	�87,976*??/	>*@=,	7:,	:/�87:,76>*?	�*?@,	78	,�>,,5	7:,	?6<67D4�				 HIJKLM����HIJKLM����� N�QKLM���NUK	�QKLM���TUK	�ROWM	ROWKLMYHIJKLMHIJKLM����HIJKLM����� N�QKLM���NUK	�QKLM���N�ROPM	ROPKLMSHIJKLM 	 Z�\	] _̂̀_a	HIJKLM���	�jj_̀	_t�_coj_	nò	pgeg_	on	îè�_	nò	̀_pok̀i_	q	eg	gdr_	s	�ROWM	 �m�kpgefc_	rkcgdjcd_̀	ejjcd_m	go	moltlèm	drfeceti_	̀_p_̀�_p	go	iecikceg_	ĝ_	kjj_̀	_t�_coj_	nò	pgeg_	on	îè�_	eg	gdr_	s		HIJKLM���	�ol_̀	_t�_coj_	nò	pgeg_	on	îè�_	nò	̀_pok̀i_	q	eg	gdr_	s																																																												4�	E:,	69676*?	�*?@,=	A8;	�87:	7:,	@��,;	*95	?8�,;	=7*7,	8A	>:*;+,	�8@?5	�,	7:,	*>7@*?	69676*?	=7*7,	8A	>:*;+,	69	7:,	5*/B*:,*5	<*;C,7D	



����������	
��		 
��������	������	�������������	�������	�����	��� ����	

!"#$%&'()	 	(*+,	-.																								 '*/	01	2.23	

45678	 9:;<=>?@AB	C<A>DEADBF	?EEADB:	>G	<EH?F:	DC@?A?IJB	FB=BFKB=	>G	J?AJ<A?>B	>LB	AGHBF	BIKBAGEB	MGF	=>?>B	GM	JL?FNB	?>	>DCB	O		PQ,	,RS,TUV,	,WX*YZUR[	,R[X\,	YQ*Y	YQ,	XVV,\	,RS,TUV,	Z[	*T]*/[	*Y	U\	*̂US,	YQ,	_Ù,T,̀	[Y*Y,	Ua	bQ*\+,	*R̀	YQ*Y	YQ,	TU],\	,RS,TUV,	Z[	*T]*/[	*Y	U\	̂,TU]	YQ,	_Ù,T,̀	[Y*Y,	Ua	bQ*\+,c		PQZ[	Z_VTZ,[	YQ*Y	Za	YQ,	[Y*Y,	Ua	bQ*\+,	Z[	*Y	*	\,[UX\b,d[	_*eZ_X_1	YQ,R	YQ,	XVV,\	,RS,TUV,	]ZTT	*T[U	̂,	*Y	YQ,	_*eZ_X_c		PQ,	[*_,	Z[	Y\X,	aU\	YQ,	TU],\	TZ_ZY	*R̀	YQ,	_ZRZ_X_c		fQ,R	YQ,	S*TX,[	aU\	YQ,	XVV,\	*R̀	TU],\	,RS,TUV,[	*\,	̂UYQ	*Y	TZ_ZY[1	YQZ[	,aa,bYZS,T/	Z_VTZ,[	YQ*Y	YQ,	[Y*Y,	Ua	bQ*\+,	Ua	YQ,	\,[UX\b,	Z[	XRb,\Y*ZR	*R̀	]ZTT	V\,S,RY	aX\YQ,\	X[,	Ua	YQ,	\,[UX\b,c	PQZ[	VUTZb/	*T[U	RUY,[	YQ*Y	RU	,eVTZbZY	bQ*R+,[	*\,	̂,ZR+	V\UVU[,̀	YU	YQ,	[Y*Y,	Ua	bQ*\+,	aU\_XT*YZURc			ghijklm	n	$XVVU[,	*	[YU\*+,	\,[UX\b,	Q*[	*	o&p	0..	'f	UV,\*YZR+	\*R+,	*R̀	b*R	QUT̀	*	[Y*Y,	Ua	bQ*\+,	̂,Y],,R	.	'fQ	*R̀	q..	'fQc		"T[U1	[XVVU[,	YQ*Y	YQ,	_Ù,T	*[[X_,[	YQ*Y	YQ,	\,[UX\b,	]ZTT	Q*S,	2..	'fQ	Ua	,R,\+/	+UZR+	ZRYU	QUX\	,R̀ZR+	01	*R̀	YQ*Y	YQ,	\,[UX\b,	Q*[	RU	TU[[,[	̂,Y],,R	bQ*\+ZR+	*R̀	̀Z[bQ*\+ZR+c		rX\YQ,\1	*[[X_,	YQ,	_XTYZVTZ,\[	aU\	̂UYQ	Z_̂ *T*Rb,	\,[,\S,	XV	*R̀	̀U]R	*\,	[,Y	YU	0c		#R	YQZ[	[b,R*\ZU1	*TT	Ua	YQ,	aUTTU]ZR+	UXYbU_,[	*\,	a,*[ẐT,	ZR	YQ,	̀*/p*Q,*̀	_*\s,Y	aU\	QUX\	,R̀ZR+	0t	u	v	wx	GM	BIBFNy	?I:	zvv	wx	GM	DC@?A?IJB	FB=BFKB	<E		PQZ[	*]*\̀	̀U,[	RUY	Z_V*bY	YQ,	[Y*Y,	Ua	bQ*\+,1	]QZbQ	\,_*ZR[	*Y	2..	'fQc		#Y	̀U,[	\,̀Xb,	YQ,	TU],\	,RS,TUV,	YU	0..	'fQ1	̂XY	T,*S,[	YQ,	XVV,\	,RS,TUV,	*R̀	YQ,	[Y*Y,	Ua	bQ*\+,	*Y	2..	'fQc		PQ,	\,[UX\b,	Q*[	[XaaZbZ,RY	[Y*Y,	Ua	bQ*\+,	YU	_,,Y	YQ,	*RbZTT*\/	[,\SZb,	[Y*Y,	Ua	bQ*\+,	bUR[Y\*ZRY[c	{|}~	 g�	 ���	 ���	 �����	 ���	 �����	�	 	 	 	 2..	 2..	 2..	n	 .	 0..	 .	 2..	 2..	 0..		 u	zvv	wx	GM	JL?FNDIN	BIBFNy	?I:	zvv	wx	GM	DC@?A?IJB	FB=BFKB	<E		PQ,	*]*\̀	ZRb\,*[,[	YQ,	[Y*Y,	Ua	bQ*\+,	YU	3..	'fQc		#Y	*T[U	ZRb\,*[,[	YQ,	XVV,\	,RS,TUV,	YU	3..	'fQ1	X̂Y	YQ,	TU],\	,RS,TUV,	\,_*ZR[	XRbQ*R+,̀	*Y	2..	'fQc		PQ,	\,[UX\b,	Q*[	[XaaZbZ,RY	[Y*Y,	Ua	bQ*\+,	YU	_,,Y	YQ,	*RbZTT*\/	[,\SZb,	[Y*Y,	Ua	bQ*\+,	bUR[Y\*ZRY[c	{|}~	 g�	 ���	 ���	 �����	 ���	 �����	�	 	 	 	 2..	 2..	 2..	n	 p0..	 0..	 .	 3..	 3..	 2..		 u	zvv	wx	GM	:D=JL?FNDIN	BIBFNy	?I:	zvv	wx	GM	DC@?A?IJB	FB=BFKB	:GHI		
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45,	*6*78	8,97,*:,:	;5,	:;*;,	<=	95*7+,	;<	.22	'>5?		#;	8<,:	@<;	95*@+,	;5,	ABB,7	,@C,D<B,	=7<E	122	'>50	FA;	8,97,*:,:	;5,	D<6,7	,@C,D<B,	;<	.22	'>5?		45,	7,:<A79,	5*:	:A==G9G,@;	:;*;,	<=	95*7+,	;<	E,,;	;5,	*@9GDD*7/	:,7CG9,	:;*;,	<=	95*7+,	9<@:;7*G@;:?		 HIJK	 LM	 NOP	 NOQ	 RSTUP	 RST	 RSTUV	W	 	 	 	 122	 122	 122	X	 .22	 2	 .22	 122	 .22	 .22		 Y	Z[[	\]	̂_	̀abcdcefg	hgighjg	kl	cem	Z[[	\]	̂_	̀abcdcefg	hgighjg	m̂ne		45,	*6*78	8<,:	@<;	GEB*9;	:;*;,	<=	95*7+,0	65G95	7,E*G@:	*;	122	'>5?		#;	G@97,*:,:	;5,	ABB,7	,@C,D<B,	;<	322	'>50	*@8	8,97,*:,:	;5,	D<6,7	,@C,D<B,	;<	.22	'>5?		45,	7,:<A79,	5*:	:A==G9G,@;	:;*;,	<=	95*7+,	;<	E,,;	;5,	*@9GDD*7/	:,7CG9,	:;*;,	<=	95*7+,	9<@:;7*G@;:?	HIJK	 LM	 NOP	 NOQ	 RSTUP	 RST	 RSTUV	W	 	 	 	 122	 122	 122	X	 2	 .22	 .22	 322	 122	 .22		Lopqrst	Xu	TIMvwMJtx	y<6	:ABB<:,	;5,	:*E,	7,:<A79,	7,9,GC,:	*@	*6*78	=<7	.22	'>	<=	GEF*D*@9,	7,:,7C,	AB	*@8	.22	'>	<=	GEF*D*@9,	7,:,7C,	8<6@	8A7G@+	5<A7	,@8G@+	.?		45,	=<DD<6G@+	*7,	=,*:GFD,	*6*78:	=<7	5<A7	,@8G@+	1z	Y	[	\]	̂_	gegh{|	cem	Z[[	\]	̂_	̀abcdcefg	hgighjg	kl		45G:	*6*78	8<,:	@<;	GEB*9;	;5,	:;*;,	<=	95*7+,0	65G95	7,E*G@:	*;	122	'>5?		#;	8<,:	7,8A9,	;5,	D<6,7	,@C,D<B,	;<	2	'>50	FA;	D,*C,:	;5,	ABB,7	,@C,D<B,	*@8	;5,	:;*;,	<=	95*7+,	*;	322	'>5?		45,	7,:<A79,	5*:	:A==G9G,@;	:;*;,	<=	95*7+,	;<	E,,;	;5,	*@9GDD*7/	:,7CG9,	:;*;,	<=	95*7+,	9<@:;7*G@;:?	HIJK	 LM	 NOP	 NOQ	 RSTUP	 RST	 RSTUV	W	 	 	 	 122	 122	 122	X	 2	 .22	 .22	 322	 122	 .22	}	 2	 .22	 2	 322	 122	 2		 Y	Z[[	\]	̂_	f~ch{̀e{	gegh{|	cem	Z[[	\]	̂_	̀abcdcefg	hgighjg	kl		45,	*6*78	G@97,*:,:	;5,	:;*;,	<=	95*7+,	;<	322	'>5?		#;	*D:<	G@97,*:,:	;5,	ABB,7	,@C,D<B,	;<	�22	'>50	FA;	;5,	D<6,7	,@C,D<B,	7,E*G@:	A@95*@+,8	*;	.22	'>5?		45,	7,:<A79,	5*:	:A==G9G,@;	:;*;,	<=	95*7+,	;<	E,,;	;5,	*@9GDD*7/	:,7CG9,	:;*;,	<=	95*7+,	9<@:;7*G@;:?	HIJK	 LM	 NOP	 NOQ	 RSTUP	 RST	 RSTUV	W	 	 	 	 122	 122	 122	
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4	 2	 022	 022	 322	 .22	 022	5	 6022	 022	 2	 722	 322	 022		 8	9::	;<	=>	?@ABCDEF@GF	HGHEFI	DG?	9::	;<	=>	@JKDLDGBH	EHAHEMH	?=NG		OP,	*Q*RS	S,TR,*U,U	VP,	UV*V,	WX	TP*R+,	VW	022	'YPZ		#V	SW,U	[WV	TP*[+,	VP,	\]],R	,[̂,_W],	XRẀ 	322	'YP1	a\V	S,TR,*U,U	VP,	_WQ,R	,[̂,_W],	VW	2	'YPZ		OP,	R,UW\RT,	P*U	U\XXbTb,[V	UV*V,	WX	TP*R+,	VW	̀,,V	VP,	*[Tb__*R/	U,R̂bT,	UV*V,	WX	TP*R+,	TW[UVR*b[VUZ	cdef	 gh	 ijk	 ijl	 mnopk	 mno	 mnopq	r	 	 	 	 .22	 .22	 .22	4	 2	 022	 022	 322	 .22	 022	5	 022	 2	 022	 322	 022	 2		 8	9::	;<	=>	@JKDLDGBH	EHAHEMH	st	DG?	9::	;<	=>	@JKDLDGBH	EHAHEMH	?=NG		OP,	*Q*RS	SW,U	[WV	b̀]*TV	UV*V,	WX	TP*R+,1	QPbTP	R,̀*b[U	*V	.22	'YPZ		#V	b[TR,*U,U	VP,	\]],R	,[̂,_W],	VW	722	'YP1	*[S	S,TR,*U,U	VP,	_WQ,R	,[̂,_W],	VW	2	'YPZ		OP,	R,UW\RT,	P*U	U\XXbTb,[V	UV*V,	WX	TP*R+,	VW	̀,,V	VP,	*[Tb__*R/	U,R̂bT,	UV*V,	WX	TP*R+,	TW[UVR*b[VUZ	cdef	 gh	 ijk	 ijl	 mnopk	 mno	 mnopq	r	 	 	 	 .22	 .22	 .22	4	 2	 022	 022	 322	 .22	 022	5	 2	 022	 022	 722	 .22	 2		guvwxyz	4{	odh|}hez~	�WQ	U\]]WU,	VP,	U*̀ ,	R,UW\RT,	R,T,b̂,U	*[	*Q*RS	XWR	022	'Y	WX	b̀a*_*[T,	R,U,R̂,	\]	*[S	022	'Y	S\Rb[+	PW\R	,[Sb[+	0	*[S	022	'Y	WX	b̀a*_*[T,	R,U,R̂,	\]	*[S	022	'Y	WX	b̀a*_*[T,	R,U,R̂,	SWQ[	S\Rb[+	PW\R	,[Sb[+	.Z		OP,	XW__WQb[+	*R,	,�*̀]_,U	WX	b[X,*Uba_,	XWR	PW\R	,[Sb[+	3�	8	:	;<	=>	HGHEFI	DG?	9::	;<	=>	@JKDLDGBH	EHAHEMH	st		OPbU	*Q*RS	QW\_S	[WV	b̀]*TV	VP,	UV*V,	WX	TP*R+,1	QPbTP	QW\_S	R,̀*b[	*V	.22	'YPZ		#V	R,S\T,U	VP,	_WQ,R	,[̂,_W],	VW	6022	'YP1	QPbTP	bU	b[X,*Uba_,Z		OP,	R,UW\RT,	QW\_S	P*̂,	U\XXbTb,[V	UV*V,	WX	TP*R+,	VW	̀,,V	VP,	*[Tb__*R/	U,R̂bT,	UV*V,	WX	TP*R+,	TW[UVR*b[VUZ	cdef	 gh	 ijk	 ijl	 mnopk	 mno	 mnopq	r	 	 	 	 .22	 .22	 .22	4	 2	 022	 022	 322	 .22	 022	5	 2	 022	 022	 722	 .22	 2	�	 2	 022	 2	 722	 .22	 6022	
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	 4	566	78	9:	;<=>?@AB<CB	DCDABE	@C;	566	78	9:	<FG@H@C>D	AD=DAID	;9JC		KLMN	*O*PQ	ORSTQ	Q,UP,*N,	VL,	NV*V,	RW	UL*P+,	VR	033	'XLY		#V	ORSTQ	ZRV	UL*Z+,	VL,	S[[,P	,Z\,TR[,	WPR]	̂33	'XL1	_SV	MV	ORSTQ	Q,UP,*N,	VL,	TRO,P	,Z\,TR[,	VR	̀033	'XL1	OLMUL	MN	MZW,*NM_T,Y		KL,	P,NRSPU,	ORSTQ	L*\,	*	NSWWMUM,ZV	NV*V,	RW	UL*P+,	VR	],,V	VL,	*ZUMTT*P/	N,P\MU,	NV*V,	RW	UL*P+,	URZNVP*MZVNY	abcd	 ef	 ghi	 ghj	 klmni	 klm	 klmno	p	 	 	 	 233	 233	 233	q	 3	 033	 033	 .33	 233	 033	r	 3	 033	 033	 3̂3	 233	 3	s	 033	 3	 033	 3̂3	 033	 0̀33		etuvwxy	r	$S[[RN,	*	NVRP*+,	P,NRSPU,	L*N	*	z&̀	033	'X	R[,P*VMZ+	P*Z+,	*ZQ	U*Z	LRTQ	*	NV*V,	RW	UL*P+,	_,VO,,Z	3	'XL	*ZQ	̂33	'XLY		"TNR1	NS[[RN,	VL*V	VL,	]RQ,T	*NNS],N	VL*V	VL,	P,NRSPU,	OMTT	L*\,	033	'XL	RW	,Z,P+/	+RMZ+	MZVR	LRSP	,ZQMZ+	01	*ZQ	VL*V	VL,	P,NRSPU,	L*N	ZR	TRNN,N	_,VO,,Z	UL*P+MZ+	*ZQ	QMNUL*P+MZ+Y		{SPVL,P1	*NNS],	VL,	]STVM[TM,PN	WRP	_RVL	M]_*T*ZU,	P,N,P\,	S[	*ZQ	QROZ	*P,	N,V	VR	3Y2Y		KLMN	NLRON	*	[RV,ZVM*T	NU,Z*PMR	WRP	]STVM[T,	LRSPN	RW	*O*PQN1	*ZQ	MZUTSQ,N	UR]],ZVN	RZ	VL,	*O*PQNY	abcd	 ef	 ghi	 ghj	 klmni	 klm	 klmno	p	 	 	 	 033	 033	 033	q	 23	 |3	 3	 }3	 }3	 ~3	r	 3	 }3	 033	 033	 }3	 |̂	s	 0̀33	 3	 033	 223	 0}3	 0|̂	�	 3	 033	 033	 2̂3	 0}3	 0.̂	�	 3	 033	 033	 2-3	 0}3	 00̂		 4	�?D	AD=9�A>D	=�@A�=	�?D	GDB<C=	�?D	;@E	�<=	@C�<><�@�D;	�9	DC;	�?D	�ADI<9�=	;@E�	@�	>H9=D	�9	�DA9	=�@�D	9:	>?@ABD	4	��A<CB	?9�A	DC;<CB	5	�?D	AD=9�A>D	?@=	@	;<=>?@ABD	@J@A;�	�?@�	F9ID=	�?D	=�@�D	9:	>?@ABD	>H9=DA	�9	6	78?	4	�FG@H@C>D	AD=DAID	��	@J@A;=	<C	?9�A	DC;<CB	�	@AD	H<F<�D;	�9	�6	78	GD>@�=D	9:	�?D	H9J	=�@�D	9:	>?@ABD	4	�?D	F@A�D�	=>?D;�HD=	�?D	AD=9�A>D	�9	>?@ABD	<C	?9�A	DC;<CB	��	@>>9F�@C<D;	GE	@J@A;=	:9A	ADB�H@�<9C	��	@C;	ADB�H@�<9C	;9JC		KL,N,	URZNVP*MZVN	OMTT	*TNR	_,	MZUTSQ,Q	MZ	VL,	P,NMQS*T	SZMV	UR]]MV],ZV	]*P�,V	PSZY		KL,	,�S*VMRZN	+R\,PZMZ+	VLMN	P,T*VMRZNLM[	*P,	RSVTMZ,Q	MZ	��S*VMRZ	$,V	|Y	
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	 56789:;<=>56789:?@;<= ABC89:;D=AE8	BC89:;?=FE8	GHIJ:	HIJ89:FE8	GI7J:	I7J89:K56789:56789:;L=>56789:?@;L= ABC89:;D=AE8	BC89:;?=AGHIM:	HIM89:AGI7M:	I7M89:N56789: 	 OPQ	RSTUTV	GI7J:	WXYZ[\]̂_T	̀Z_\ab_aTU	]bb_aTX	\c	Xcded]UX	UT_a]̂a_a\f	g]b]ga\f	]\	\àT	h	GI7M:	WXYZ[\]̂_T	̀Z_\ab_aTU	]bb_aTX	\c	Zbd]UX	UT_a]̂a_a\f	g]b]ga\f	]\	\àT	h		ijkklmn	koj	pqrklsrljtu	v,w*xy,	yz{|*+,	{},|*z~{�	*��	�*|�,z	{xzw{�,y	*|,	�,},��,�z	{�	�{�	z�,	}*|*�,z,|y	�{|	z�,y,	w{�yz|*~�zy	*|,	y,z1	w*|,	�~��	�,,�	z{	�,	z*�,�	��,�	y,zz~�+	x}	*	�,z�{�{�{+/	z{	y,z	z�,	�x�z~}�~,|y	*}}�~w*��,	�{|	z�,y,	w{�yz|*~�zy�		$,zz~�+	z�,	�x�z~}�~,|y	z{{	�~+�	w{x��	|,yx�z	~�	|,yz|~wz,�	{xzw{�,y	�{|	yz{|*+,	|,y{x|w,y	*��	y,zz~�+	z�,	�x�z~}�~,|y	z{{	�{�	w{x��	|,yx�z	~�	~�,��,wz~�,	w{�yz|*~�zy	z�*z	�{	�{z	,�yx|,	|,y{x|w,	*�*~�*�~�~z/�		�x|z�,|1	�,w*xy,	z�,y,	}|{�xwzy	*|,	�,�1	z�,|,	~y	�{	*wzx*�	{},|*z~{�*�	,�},|~,�w,	�{|	�{�	*�*|�y	�{|	z�,y,	}|{�xwzy	z/}~w*��/	~�}*wz	yz{|*+,	|,y{x|w,y	{|	�{�	yz{|*+,	�*/	�,	|,�~,�	{�	�x|~�+	yz|,yy,�	y/yz,�	w{��~z~{�y	z{	}|{�~�,	z�,y,	}|{�xwzy�	��~y	}{�~w/	}|{}{y,y	z�*z	z�,	�x�z~}�~,|y	�{|	*��	�{x|y	�,+~�	�/	�,~�+	y,z	z{	3����		��~y	�*�x,	�~��	w{�z~�x,	z{	�,	�~ywxyy,�	�~z�	yz*�,�{��,|y	}|~{|	z{	~�}�,�,�z*z~{�	{�	z�~y	w{�yz|*~�z�		��,	w{�yz|*~�zy1	z�,	wx||,�z	�{x|�/	�*�x,y	�{|	z�,	�x�z~}�~,|y1	*��	z�,	�,z�{�{�{+/	�{|	�,�,�{}~�+	z�{y,	�x�z~}�~,|y	�~��	�,	�,yw|~�,�	~�	z�,	�xy~�,yy	}|*wz~w,	�*�x*�y�		���	 �tj�k�jmk	��	pjkjtj�	iq�u�ukj�u�	��luklmn	�t�mu�luul�m	��mkt��ku�	�m�	�t�mu�luul�m	� mjtuolsu	¡lnoku	pjkjtj�	iq�u�ukj�u	!x||,�z�/1	�,z,|,�	yx�y/yz,�	{},|*z{|y	�xyz	�*�,	*�	,�,wz~{�	{�	�{x|	~yyx,y	z�*z	+{�,|�	z�,	�*��,|	~�	��~w�	z�,	�,z,|,�	yx�y/yz,�	}*|z~w~}*z,y	~�	z�,	�*|�,zy�		��,	�,z,|,�	yx�y/yz,�	{},|*z{|	�xyz	w�{{y,	,~z�,|¢	~�	 £,z	y,zz�,�,�zy	{|	+|{yy	y,zz�,�,�zy�	~~�	 �{	�{*�	�{��{�	{|	�{z	z{	�{*�	�{��{�	�~z�	~zy	+,�,|*z~�+	|,y{x|w,y�	~~~�	 �{	�*�,	~zy	�{*�	}*|z~w~}*z,	~�	|,y~�x*�	x�~z	w{��~z�,�z	}|{wx|,�,�z	{|	�{z	�*�,	~zy	�{*�	}*|z~w~}*z,	~�	|,y~�x*�	x�~z	w{��~z�,�z	}|{wx|,�,�z�	~��	 �{	w�*|+,	{|	�{z	z{	w�*|+,	z�,	!"#$%	�{|	z�,~|	,�~yy~{�y	w{yzy�			¤~z�	z�,	�*/¥*�,*�	�*|�,z	,��*�w,�,�zy1	�,z,|,�	yx�y/yz,�	{},|*z{|y	�xyz	�*�,	*�	,�,wz~{�	{�	z�|,,	~yyx,y	z�*z	�~��	+{�,|�	z�,	�*��,|	~�	��~w�	z�,	�,z,|,�	yx�y/yz,�	}*|z~w~}*z,y	~�	z�,	�*|�,zy�		��,	�,z,|,�	yx�y/yz,�	{},|*z{|	�xyz	w�{{y,	,~z�,|¢		~�	 £,z	y,zz�,�,�zy	{|	+|{yy	y,zz�,�,�zy�	~~�	 �{	�{*�	�{��{�	{|	�{z	�{*�	�{��{�	�~z�	~zy	�,y~+�*z,�	+,�,|*z~�+	|,y{x|w,y�	
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5556	 78	9:*;+,	8;	<8=	=8	9:*;+,	=:,	!"#$%	>8;	=:,5;	,?5@@58<@	98@=@6			"	?,=,;,A	@BC@/@=,?	8D,;*=8;	?*/E		56	 F5A	=8	@BDDG/	,<,;+/	=8	8;	DB;9:*@,	,<,;+/	>;8?	=:,	?*;H,=@6			556	 F5A	=8	D;8I5A,	*I*5G*CG,	9*D*95=/	>8;	5?C*G*<9,	;,@,;I,@	BD&A8J<	=8	?,,=	B<9,;=*5<=/	;,KB5;,?,<=@6	5556	 F5A	=8	D;8I5A,	*I*5G*CG,	9*D*95=/	>8;	;,G5*C5G5=/	9*D*95=/	BD&A8J<	=8	?,,=	<,=	G8*A	>8;,9*@=	5I6	 F5A	8;	@,G>LD;8I5A,	*<	*<95GG*;/	@,;I59,	>;8?	*	@/@=,?	B<5=	8;	>;8?	5<A5I5AB*G	+,<,;*=5<+	B<5=@1	D*;=595D*=5<+	G8*A@	8;	D;8M/	A,?*<A	;,@D8<@,	;,@8B;9,@	J5=:5<	=:,	?,=,;,A	@BC@/@=,?6		"	?,=,;,A	@BC@/@=,?	8D,;*=8;	*G@8	?*/	DB;9:*@,	*<95GG*;/	@,;I59,@	>;8?	!"#$%	8;	=:5;A	D*;=5,@	=8	?,,=	5=@	*<95GG*;/	@,;I59,	8CG5+*=58<@	B<A,;	=:,	!"#$%	=*;5>>6			7:,	!"#$%	D;8D8@,@	=8	?*5<=*5<	=:,	9B;;,<=	@,==G,?,<=	8>	?,=,;,A	@BC@/@=,?	8D,;*=8;	A*/L*:,*A	,<,;+/	@9:,ABG,@	J:8	:*I,	,G,9=,A	+;8@@	@,==G,?,<=	8;	<,=	@,==G,?,<=6		7:,	!"#$%	D;8D8@,@	=8	@,==G,	?,=,;,A	@BC@/@=,?	;,@8B;9,@	=:*=	:*I,	;,9,5I,A	5?C*G*<9,	;,@,;I,@	8;	;,G5*C5G5=/	9*D*95=/	*J*;A@	5<	*	@5?5G*;	?*<<,;	*@	<8<L?,=,;,A	@BC@/@=,?	;,@8B;9,@1	;,+*;AG,@@	8>	=:,	?,=,;,A	@BC@/@=,?	8D,;*=8;N@	@,G,9=58<	8>	<,=	8;	+;8@@	@,==G,?,<=6		#?C*G*<9,	;,@,;I,	BD&A8J<	*J*;A@	J5GG	@,==G,	*=	=:,	;,G,I*<=	G89*=58<*G	?*;+5<*G	D;59,	>8;	5?C*G*<9,	;,@,;I,@6		O,G5*C5G5=/	9*D*95=/	BD&A8J<	*J*;A@	J5GG	@,==G,	*=	=:,	;,G,I*<=	G89*=58<*G	?*;+5<*G	D;59,	>8;	;,G5*C5G5=/	9*D*95=/6		P8;	C8=:	;,G5*C5G5=/	9*D*95=/	=5,;	0	*<A	;,G5*C5G5=/	9*D*95=/	=5,;	2	98@=	*GG89*=58<@1	?,=,;,A	@BC@/@=,?	8D,;*=8;@	J5GG	@,==G,	5<	*	@5?5G*;	?*<<,;	*@	<8<L?,=,;,A	@BC@/@=,?	;,@8B;9,@1	;,+*;AG,@@	8>	=:,5;	<,=	I,;@B@	+;8@@	@,G,9=58<6		"	?,=,;,A	@BC@/@=,?	8D,;*=8;	=:*=	:*@	,G,9=,A	=8	G8*A	>8GG8J	=8	?*<*+,	5=@	8J<	G8*A	I*;5*C5G5=/	@:*GG	<8=	;,9,5I,	*	;,G5*C5G5=/	9*D*95=/	=5,;	0	8;	*	;,G5*C5G5=/	9*D*95=/	=5,;	2	98@=	*GG89*=58<6		P8;	C8=:	5?C*G*<9,	;,@,;I,	=5,;	0	*<A	5?C*G*<9,	;,@,;I,	=5,;	2	98@=	*GG89*=58<@1	?,=,;,A	@BC@/@=,?	8D,;*=8;@	J5GG	@,==G,	5<	*	@5?5G*;	?*<<,;	*@	<8<L?,=,;,A	@BC@/@=,?	;,@8B;9,@1	;,+*;AG,@@	8>	=:,5;	<,=	I,;@B@	+;8@@	@,G,9=58<6		"	?,=,;,A	@BC@/@=,?	8D,;*=8;	=:*=	:*@	,G,9=,A	=8	G8*A	>8GG8J	=8	?*<*+,	5=@	8J<	G8*A	I*;5*C5G5=/	@:*GG	;,9,5I,	5?C*G*<9,	;,@,;I,	=5,;	0	*<A	5?C*G*<9,	;,@,;I,	=5,;	2	98@=	*GG89*=58<@	C*@,A	8<	=:,	?,=,;,A	@BC@/@=,?	8D,;*=8;N@	<,=	D8;=>8G58	B<5<@=;B9=,A	A,I5*=58<@6	QRSTUSVW	XYZVT[STTS\V	]\VUYẐUT	ZV_	XYZVT[STTS\V	̀aVbYTcSd	eSWcUT	7:,	!"#$%	D;8D8@,@	=8	?*5<=*5<	=:,	9B;;,<=	,<,;+/	@,==G,?,<=	>8;	,M5@=5<+	=;*<@?5@@58<	98<=;*9=	;5+:=@	fg7!@h	*<A	=;*<@?5@@58<	8J<,;@:5D	;5+:=@	f7%O@h6		)*/L*:,*A	,<,;+/	@9:,ABG,@	*@@895*=,A	J5=:	*<	g7!	8;	7%O	@,G>L@9:,ABG,	J5GG	@,==G,	*=	=:,	;,G,I*<=	5<=,+;*=,A	>8;J*;A	?*;H,=	G89*=58<*G	?*;+5<*G	D;59,6		#<	*AA5=58<1	=:,	!"#$%	D;8D8@,@	=8	?*5<=*5<	=:,	@,==G,?,<=	8>	5<=,+;*=,A	>8;J*;A	?*;H,=	98<+,@=58<	9;,A5=	>8;	=:,	I*G5A	*<A	C*G*<9,A	D8;=58<	8>	g7!	8;	7%O	@,G>L@9:,ABG,@	*<A	;,G*=5I,	,G5+5CG,	D85<=	8>	;,9,5D=	8>	A,G5I,;/6			O,G5*C5G5=/	9*D*95=/	J5GG	,<@B;,	@B>>595,<=	D:/@59*G	;,@8B;9,@	*;,	98??5==,A	=8	?,,=	=:,	<,=	G8*A	>8;,9*@=	J5=:	*AiB@=?,<=@	>8;	H<8J<	A5>>,;,<9,@	C,=J,,<	J:*=	9G,*;,A	=:,	5<=,+;*=,A	>8;J*;A	?*;H,=	5<9GBA5<+	B<A,;L@9:,ABG,A	I*;5*CG,	,<,;+/	;,@8B;9,@6		"@	G8<+	*@	=:,	g7!&7%O	@,G>L@9:,ABG,@	@BDDG/	=8	?,,=	=:,5;	A,?*<A1	=:,	?*;H,=	A8,@	<8=	<,,A	=8	D;89B;,	;,G5*C5G5=/	9*D*95=/	=8	?,,=	=:,	I*G5A	*<A	C*G*<9,A	D8;=58<	8>	g7!	8;	7%O	@,G>L@9:,ABG,6		"@	@B9:1	=:,	!"#$%	D;8D8@,@	=8	,M9GBA,	=:,	g7!	*<A	7%O	@,G>L
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456,789,4	:;<=	;,9>*?>9>@.	5*A*5>@.	@>,;	/	*B7	;,9>*?>9>@.	5*A*5>@.	@>,;	1	*99<5*@><B4	8A	@<	@6,	C*9>7	*B7	?*9*B5,7	A<;@><B	<:	DE!	*B7	E%F	4,9:G456,789,4H		#B	5<B@;*4@0	@6,	DE!	*B7	E%F	4,9:G456,789,4	*;,	48?I,5@	@<	;,9>*?>9>@.	5*A*5>@.	@>,;	/	*B7	;,9>*?>9>@.	5*A*5>@.	@>,;	1	*99<5*@><B4	:<;	J8*B@>@>,4	*?<C,	@6,	C*9>7	*B7	?*9*B5,7	A<;@><B	<:	@6,	DE!	<;	E%F	4,9:G456,789,4H	#=?*9*B5,	;,4,;C,4	K>99	,B48;,	@6,	7*.G*6,*7	=*;L,@	456,789,4	48::>5>,B@	;,*9G@>=,	7>4A*@56	5*A*?>9>@.	@<	=,,@	B,@	9<*7	>=?*9*B5,4	?,@K,,B	@6,	7*.G*6,*7	*B7	;,*9G@>=,	=*;L,@4H		"4	9<B+	*4	@6,	DE!	*B7	E%F	4,9:G456,789,4	48AA9.	@<	=,,@	@6,>;	7,=*B70	@6,	!"#$%	7<,4	B<@	B,,7	@<	A;<58;,	*77>@><B*9	>=?*9*B5,	;,4,;C,4H		"4	48560	@6,	!"#$%	>4	A;<A<4>B+	@<	,M5987,	@6,	DE!	*B7	E%F	4,9:G456,789,4	:;<=	>=?*9*B5,	;,4,;C,	@>,;	/	*B7	>=?*9*B5,	;,4,;C,	@>,;	1	*99<5*@><B4	8A	@<	@6,	C*9>7	*B7	?*9*B5,7	A<;@><B	<:	DE!	*B7	E%F	4,9:G456,789,4H		#B	5<B@;*4@0	@6,	DE!	*B7	E%F	4,9:G456,789,4	*;,	48?I,5@	@<	>=?*9*B5,	;,4,;C,	@>,;	/	*B7	>=?*9*B5,	;,4,;C,	@>,;	1	*99<5*@><B4	:<;	J8*B@>@>,4	*?<C,	@6,	C*9>7	*B7	?*9*B5,7	A<;@><B	<:	@6,	DE!	<;	E%F	4,9:G456,789,4H	NO	PQRSTUVTW	XVWYVVT	ZV[\]̂_V	P̀Va]b_cd	ePfgd	bT̀	gePf		E6,	!"#$%	>4	5<<;7>B*@>B+	@6,	4@*L,6<97,;	>B>@>*@>C,4	:<;	@6,	F,4<8;5,	"7,J8*5.	DB6*B5,=,B@40	)*.G"6,*7	'*;L,@	DB6*B5,=,B@40	*B7	DM@,B7,7	)*.G"6,*7	'*;L,@	@<	,B48;,	*9>+B=,B@	*B7	5<B4>4@,B5.	>B	7,@,;=>B>B+	:<;K*;7	5*A*5>@.	A;<58;,=,B@	;,J8>;,=,B@40	?>77>B+	<?9>+*@><B40	*B7	=*;L,@	4<98@><B4H		E6,	+<*9	<:	@6>4	,::<;@	>4	@<	,B48;,	*B	,::>5>,B@	*B7	;<?84@	=*;L,@	7,4>+B	@6*@	?;>7+,4	@6,	C*;><84	,9,5@><B&?>77>B+	*B7	A;<+;*=&=*;L,@	@>=,9>B,4H			h>+8;,	i	>4	*	:9<K56*;@	7,A>5@>B+	@6,	5<;;,9*@><B	?,@K,,B	;,4<8;5,	*7,J8*5.0	)"'D0	*B7	D)"'H	jRS]̂V	kl	ZVQbWR\T[mRn	XVWYVVT	ePfgd	gePf	bT̀	ZV[\]̂_V	P̀Va]b_c	
	E6,	:9<K56*;@	5*B	?,	48==*;>o,7	*4	:<99<K4p	
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05	67,	!"#$%	8,9:;8<,	*=,>;*</	?8:+8*@	*A=	A:AB!"#$%	C)"'	?*8DE<E?*AD9F	EAD,+8*D,=	8,9:;8<,	?G*A	*8,	D7,	H:8I*8=	?8:<;8,@,AD	?8:<,99,9	D7*D	,A9;8,	D7,	J*G*A<EA+	*;D7:8ED/	*8,*9	7*K,	H:8I*8=,=B<:AD8*<D,=	IED7	*=,>;*D,	9;??G/	D:	@,,D	D7,E8	*ADE<E?*D,=	9/9D,@	A,,=95		6:	?*8DE<E?*D,	EA	D7,	=*/B*7,*=	@*8L,D	*A=	J,A,HED	H8:@	C)"'	D8*A9H,891	,*<7	C)"'	?*8DE<E?*AD	@;9D	?*99	D7,	C)"'	8,9:;8<,	9;HHE<E,A</	,K*G;*DE:A5		67,	C)"'	8,9:;8<,	9;HHE<E,A</	,K*G;*DE:A	,A9;8,9	*GG	C)"'	?*8DE<E?*AD9	7*K,	9;HHE<E,AD	JE=9	H8:@	?*8DE<E?*DEA+	8,9:;8<,9	D:	EA=EKE=;*GG/	@,,D	D7,E8	=,@*A=	H:8,<*9D1	*A<EGG*8/	9,8KE<,	8,>;E8,@,AD91	*A=	;A<,8D*EAD/	8,>;E8,@,AD9	H:8	,*<7	7:;8	:H	D7,	:?,8*DEA+	=*/5		67E9	?8,K,AD9	C)"'	?*8DE<E?*AD9	H8:@	G,*AEA+	:A	D7,	<*?*<ED/	:H	:D7,89	EA	D7,	=*/B*7,*=	DE@,H8*@,5		M:8	D7,	!"#$%1	D7,	8,9:;8<,	*=,>;*</	?8:+8*@	8,>;E8,9	8,9:;8<,	*=,>;*</	<*?*<ED/	D:	JE=	EA	D7,	=*/B*7,*=	@*8L,D	D78:;+7	@;9DB:HH,8	:JGE+*DE:A	8;G,95		N:AB!"#$%	C)"'	?*8DE<E?*AD9	?8:KE=,	K:G;AD*8/	JE=9	D:	D7,	=*/B*7,*=	@*8L,D	D7*D	@;9D	J,	9;HHE<E,AD	H:8	D7,	?*8DE<E?*AD	D:	@,,D	ED9	=*/B*7,*=	8,9:;8<,	9;HHE<E,A</	8,>;E8,@,AD95		25	C)"'	?*8DE<E?*AD9	IEGG	7*K,	D7,E8	,A,8+/	*A=	E@J*G*A<,	8,9,8K,9	<:B:?DE@EO,=	D:	@,,D	=*EG/	G:*=	*A=	;A<,8D*EAD/	8,>;E8,@,AD954.		#A	*==EDE:A1	D7,	8,9E=;*G	;AED	<:@@ED@,AD	IEGG	?8:<;8,	8,GE*JEGED/	<*?*<ED/	EA	,*<7	C)"'	J*G*A<EA+	*;D7:8ED/	*8,*	*<8:99	D7,	C)"'	H::D?8EAD	D:	@,,D	=EHH,8,A<,	EA	<G,*8,=	?7/9E<*G	9;??G/	*A=	D7,	P""F9	=,@*A=	H:8,<*9D5		67,	=*/B*7,*=	@*8L,D	IEGG	8,9;GD	EA	@;9DB:HH,8	:JGE+*DE:A9	*A=	JE=9	EAD:	D7,	8,*GBDE@,	@*8L,D5		M:8	C)"'	?*8DE<E?*AD91	D7,9,	8,*GBDE@,	@*8L,D	JE=9	*8,	EA?;D9	EAD:	D7,	QC#'	8,9:;8<,	9;HHE<E,A</	,K*G;*DE:A5		C)"'	?*8DE<E?*AD9	IEGG	J,A,HED	EA	D7,	QC#'	R$C	IED7	*99;8*A<,	D7,E8	=*/B*7,*=	9<7,=;G,9	*8,	J*G*A<,=5		CADEDE,9	?*8DE<E?*DEA+	EA	D7,	QC#'	J;D	A:D	EA	D7,	C)"'	IEGG	<:ADEA;,	D:	?8:KE=,	QC#'	J*9,	9<7,=;G,95		#A	:8=,8	D:	J,A,HED	H8:@	D8*A9H,89	EA	D7,	8,*GBDE@,	@*8L,D1	QC#'	?*8DE<E?*AD9	@;9D	?*99	D7,	QC#'	8,*GBDE@,	8,9:;8<,	9;HHE<E,A</	,K*G;*DE:A5			45	67,	8,*GBDE@,	@*8L,D	IEGG	<:B:?DE@EO,	,A,8+/	*A=	8,*GBDE@,	HG,SEJG,	8*@?EA+	?8:=;<D	*<8:99	D7,	,ADE8,	QC#'	H::D?8EAD1	*A=	EA<8,@,AD*G	*A<EGG*8/	9,8KE<,9	H:8	D7,	!"#$%	P""54T			UV	WXYZ	[\]̂_̀àb	c\de	f\ĝ		h̀ d̂_	ij__̂ k̀ge	lmmganopĝ	fjĝq	rA=,8	D7,	<;88,ADG/	,HH,<DEK,	stuvwxv	yzv	{|}	~z�xv�u��x1	D7E9	EAEDE*DEK,	I:;G=	H*GG	@:9DG/	:;D9E=,	D7,	*;D7:8ED/	:H	D7,	QC#'	�:K,8AEA+	P:=/	J,<*;9,	ED	H:<;9,9	:A	D7,	=*/B*7,*=	@*8L,D5		"9	,S?G*EA,=	J,G:I1	D78,,	,G,@,AD9	=:	EA<G;=,	?8:?:9,=	<7*A+,9	D:	8,*GBDE@,	@*8L,D	8;G,91	I7E<7	I:;G=	+EK,	D7,	�:K,8AEA+	P:=/	*	GE@ED,=	=,<E9E:A*G	8:G,1	*9	H:GG:I9�	05	MEA*A<E*G	9,DDG,@,AD	:H	HG,SEJG,	8*@?EA+	?8:=;<D1	D:	8,@:K,	D7,	=:;JG,	?*/@,AD	:H	H:8,<*9D,=	@:K,@,AD	��	�52�	�	�:EAD	*;D7:8ED/																																																												4.	67,	C)"'	?8:?:9*G	I:;G=	A:D	<:B:?DE@EO,	*A<EGG*8/	9,8KE<,9	*D	D7,	:A9,D	:H	C)"'5	4T	67,	Q,9D,8A	CA,8+/	#@J*G*A<,	'*8L,D	<;88,ADG/	=:,9	A:D	?8:<;8,	EA<8,@,AD*G	*A<EGG*8/	9,8KE<,9	:;D9E=,	:H	D7,	!"#$%	J*G*A<EA+	*;D7:8ED/	*8,*5			
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25	%67,8	97*:+,;	6<	67,	=>:*:9>*?	;,66?,@,:6	<=	=?,A>B?,	8*@C>:+	C8<DE96	FGH52I	J	"DK>;<8/	8<?,	45	L>DD>:+	<B?>+*6><:;	=<8	8,;<E89,;	67*6	7*K,	D*/M*7,*D	;97,DE?,;	=<8	>@B*?*:9,	8,;,8K,	<8	8,?>*B>?>6/	9*C*9>6/	FG	450I	J	"DK>;<8/	8<?,5	N7,	O<K,8:>:+	L<D/	P<E?D	:<6	7*K,	*:/	8<?,	P>67	8,;C,96	6<	67,	8,@*>:D,8	<=	67>;	>:>6>*6>K,5	'<8,	;C,9>=>9*??/1	67,	97*:+,;	6<	67,	;,66?,@,:6	<=	=?,A>B?,	8*@C>:+	C8<DE96	6<	8,@<K,	67,	D<EB?,	C*/@,:6	<=	=<8,9*;6,D	@<K,@,:6	FC8<C<;*?	0I	P<E?D	B,	Q*CC?>9*B?,	6<	R#'	R:6>6/	B*?*:9>:+	*E67<8>6/	*8,*;1	R#'	R:6>6>,;1	<8	<67,8	@*8S,6	C*86>9>C*:6;	P>67>:	R#'	R:6>6/	B*?*:9>:+	*E67<8>6/	*8,*;1	>:	67,>8	9*C*9>6/	*;	C*86>9>C*:6;	>:	R#'1T4U	*:D	67,8,=<8,	P<E?D	=*??	P>67>:	67,	;9<C,	<=	V<>:6	*E67<8>6/	E:D,8	67,	9E88,:6?/	,==,96>K,	8E?,;5			%:	67,	<67,8	7*:D1	C8<C<;*?;	2	*:D	41	6<	67,	,A6,:6	67,/	97*:+,	8E?,;	<=	67,	8,*?M6>@,	@*8S,61	P<E?D	:<6	B,	*CC?>9*B?,	6<	WR#'	R:6>6>,;	>:	67,>8	9*C*9>6/	*;	C*86>9>C*:6;	>:	WR#'5	N<	B,	9?,*81	67,/	@*/	*CC?/	6<	;<@,	@*8S,6	C*86>9>C*:6;	P>67>:	*	WR#'	R:6>6/	B*?*:9>:+	*E67<8>6/	*8,*1	BE6	<:?/	*;	>@C<86,8;	>:6<	<8	,AC<86,8;	=8<@	67,	#$%	B*?*:9>:+	*E67<8>6/1	P7>97	*8,	68*:;*96><:;	67*6	<99E8	<E6;>D,	<=	67,	WR#'5	"99<8D>:+?/1	67,;,	C8<C<;,D	6*8>==	97*:+,;	=*??	<E6;>D,	67,	;9<C,	<=	V<>:6	*E67<8>6/5	N7,/	D<1	7<P,K,81	=*??	P>67>:	67,	;9<C,	<=	67,	WR#'	O<K,8:>:+	L<D/X;	*DK>;<8/	8<?,1	B,9*E;,	67,	WR#'	O<K,8:>:+	L<D/	Q@*/	C8<K>D,	*DK>;<8/	>:CE6	<K,8	C8<C<;*?;	6<	97*:+,	<8	,;6*B?>;7	6*8>==	8E?,;	67*6	P<E?D	*CC?/	6<	67,	8,*?M6>@,	@*8S,6	BE6	*8,	:<6	P>67>:	67,	;9<C,	<=	V<>:6	*E67<8>6/5T	#D5		YZ[\[]̂_	̀_ab]cd̂ ec	!"#$%	@*:*+,@,:6	7*;	;6*6,D	67*61	:<6P>67;6*:D>:+	67>;	9?*;;>=>9*6><:	B*;,D	<:	67,	9E88,:6	8E?,;1	>6	P<E?D	B,	*CC8<C8>*6,	6<	9<:;>D,8	*:	*DVE;6@,:6	<=	67>;	9?*;;>=>9*6><:1	;EBV,96	6<	L<*8D	*CC8<K*?5	$6*S,7<?D,8	9<@@,:6;	<:	,*8?>,8	C*C,8;	>:D>9*6,D	B8<*D	;ECC<86	=<8	8,fE>8>:+	V<>:6	*CC8<K*?	<=	B<67	67,	L<*8D	*:D	67,	WR#'	O<K,8:>:+	L<D/	=<8	*??	*;C,96;	<=	67>;	>:>6>*6>K,5		$E97	*	9?*;;>=>9*6><:	9<E?D	B,	*CC8<C8>*6,	+>K,:	67,	E:>fE,	:*6E8,	<=	67>;	>:>6>*6>K,	>:	67,	;,:;,	67*6	>6	>;	=<E:D*6><:*?	=<8	R)"'	B,9*E;,	67,	>@B*?*:9,	8,;,8K,	C8<DE96	D,K,?<C,D	>:	67>;	>:>6>*6>K,	D8>K,;	*	;>+:>=>9*:6	C<86><:	<=	67,	C<6,:6>*?	B,:,=>6;	<=	R)"'5		N7,	!7*>8	<=	67,	L<*8D	<=	O<K,8:<8;	DE8>:+	67,	),9,@B,8	0H1	2322	V<>:6	@,,6>:+	*+8,,D	67*6	V<>:6	*E67<8>6/	P<E?D	B,	*CC8<C8>*6,	<K,8	*??	*;C,96;	<=	67,	C8<C<;*?	67*6	*8,	:<6	;C,9>=>9	6<	67,	!"#$%X;	B*?*:9>:+	*E67<8>6/	*8,*	<8	<C,8*6><:	<=	67,	!"#$%	9<:68<??,D	+8>D1	;E97	*;	!*?>=<8:>*	8,;<E89,	*D,fE*9/	C8<K>;><:;5		N7,8,=<8,1	>:	*?>+:@,:6	P>67	67,	L<*8DX;	D>8,96><:1	@*:*+,@,:6	C8<C<;,;	67*6	67,	,:6>8,	C8<C<;*?	=*??	E:D,8	67,	V<>:6	*E67<8>6/	<=	67,	WR#'	O<K,8:>:+	L<D/	*:D	67,	#$%	L<*8D	<=	O<K,8:<8;1																																																												4U	N7,	L<*8D	*:D	67,	WR#'	O<K,8:>:+	L<D/	7*K,	V<>:6	*E67<8>6/	<K,8	*:/	C8<C<;*?	6<	97*:+,	<8	,;6*B?>;7	*:/	!"#$%	6*8>==	8E?,F;I	*CC?>9*B?,	6<	67,	R#'	R:6>6/	B*?*:9>:+	*E67<8>6/	*8,*;1	R#'	R:6>6>,;1	<8	<67,8	@*8S,6	C*86>9>C*:6;	P>67>:	67,	R#'	R:6>6/	B*?*:9>:+	*E67<8>6/	*8,*;1	>:	67,>8	9*C*9>6/	*;	C*86>9>C*:6;	>:	R#'5		N7>;	;9<C,	,A9?ED,;	=8<@	V<>:6	*E67<8>6/1	P>67<E6	?>@>6*6><:1	*:/	C8<C<;*?;	6<	97*:+,	<8	,;6*B?>;7	6*8>==	8E?,F;I	*CC?>9*B?,	<:?/	6<	67,	!"#$%	B*?*:9>:+	*E67<8>6/	*8,*	<8	6<	67,	!"#$%M9<:68<??,D	+8>D5		!7*86,8	=<8	R#'	O<K,8:*:9,	G	252505		W7>?,	>6	7*;	B,,:	D,9>D,D	67*6	67>;	;9<C,	P>??	B,	,AC*:D,D	*=6,8	R)"'	7*;	B,,:	*CC8<K,D	6<	>:9?ED,	D*/M*7,*D	@*8S,6	8E?,;1	67>;	7*;	:<6	/,6	<99E88,D5	
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4556789:6;	4556789<	4=	>?9@9A9?9BC	DEA?6		 FG	HIJ	 HIK	 LHJ	 LHK	GMNOPQRSTUTVQSTNW	XMQY	 Z,[	\]̂	_̀a+ab̀,	\]̂	_̀a+ab̀,	\]̂	_̀a+ab̀,	\]̂	_̀a+ab̀,	cTRSdQe	fdVVeg	 Z,[	\]̂	_̀a+ab̀,	\]̂	_̀a+ab̀,	\]̂	_̀a+ab̀,	\]̂	_̀a+ab̀,	cTRSdQe	KhiQNY	 Z,[	\]̂	_̀a+ab̀,	\]̂	_̀a+ab̀,	\]̂	_̀a+ab̀,	\]̂	_̀a+ab̀,	jMdReg	keMUl	LiVMRS	 Z,[	_̀a+ab̀,	 _̀a+ab̀,	 \]̂	_̀a+ab̀,	\]̂	_̀a+ab̀,	jMdReg	keMUl	FmVMRS	 Z,[	_̀a+ab̀,	 _̀a+ab̀,	 \]̂	_̀a+ab̀,	\]̂	_̀a+ab̀,	noOpTN	LiVMRS	 Z,[	_̀a+ab̀,	 _̀a+ab̀,	 _̀a+ab̀,	 _̀a+ab̀,	noOpTN	FmVMRS	 Z,[	_̀a+ab̀,	 _̀a+ab̀,	 _̀a+ab̀,	 _̀a+ab̀,	KgNQiTU	LiVMRS	 Z,[	_̀a+ab̀,	 _̀a+ab̀,	 _̀a+ab̀,	 _̀a+ab̀,	XMNWOfSQRS	qhNhRQSMR	 Z,[	_̀a+ab̀,	 _̀a+ab̀,	 _̀a+ab̀,	 _̀a+ab̀,	frMRSOfSQRS	qhNhRQSMR	 Z,[	_̀a+ab̀,	 _̀a+ab̀,	 _̀a+ab̀,	 _̀a+ab̀,	PQRSTUTVQSTNW	XMQY	st	noOpTN	YTuVQSUr	UQVQvTeTSg	Z,[	_̀a+ab̀,	 _̀a+ab̀,	 _̀a+ab̀,	 _̀a+ab̀,	PQRSTUTVQSTNW	XMQY	st	jMdReg	YTuVQSUr	UQVQvTeTSg	Z,[	_̀a+ab̀,	 _̀a+ab̀,	 \]̂	_̀a+ab̀,	\]̂	_̀a+ab̀,	cQRTQveh	FNhRWg	HhuMdRUhu	wxTNYtfMeQRy	 Z,[	_̀a+ab̀,	 _̀a+ab̀,	 _̀a+ab̀,	 _̀a+ab̀,	GMNOqhNhRQSMR	HhuMdRUhu	wfSMRQWhy		 Z,[	_̀a+ab̀,	 _̀a+ab̀,	 _̀a+ab̀,	 _̀a+ab̀,	jgvRTY	HhuMdRUh	 Z,[	_̀a+ab̀,	 _̀a+ab̀,	 _̀a+ab̀,	 _̀a+ab̀,	FNhRWg	fSMRQWh	HhuMdRUh	 Z,[	_̀a+ab̀,	 _̀a+ab̀,	 _̀a+ab̀,	 _̀a+ab̀,	z{OpTNdSh	PRMmg	KhiQNY	HhuMdRUh	 Z,[	_̀a+ab̀,	 _̀a+ab̀,	 \]̂	_̀a+ab̀,	\]̂	_̀a+ab̀,	noOpTNdSh	PRMmg	KhiQNY	HhuMdRUh	 Z,[	_̀a+ab̀,	 _̀a+ab̀,	 _̀a+ab̀,	 _̀a+ab̀,	oOpTNdSh	PRMmg	KhiQNY	HhuMdRUh	 Z,[	_̀a+ab̀,	 _̀a+ab̀,	 _̀a+ab̀,	 _̀a+ab̀,	HheTQvTeTSg	KhiQNY	HhuVMNuh	HhuMdRUh	 Z,[	\]̂	_̀a+ab̀,	\]̂	_̀a+ab̀,		\]̂	_̀a+ab̀,	\]̂	_̀a+ab̀,			



 

 

 

 

 

Attachment D – DAME CAISO Board of Governors and WEIM Governing Body  

Memo and Vote 

Day-Ahead Market Enhancements and Extended Day-Ahead Market 

California Independent System Operator Corporation 

August 22, 2023  
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��#�	��	���	()�	����� ����	-./01	234	5.678	.9	:.;<70.7=	608	>?2@	:.;<70/0A	5.8B	C.1/.0D	EFGHIJ	KLMK	KLH	NOP	QFMRI	FS	TFGHRUFRV	MUI	WXNE	TFGHRUYUZ	QFI[	M\\RFGH	KLH	IM[]MLHMI	̂MR_HK	HULMÙĤ HUKV	MV	IHV̀RYaHI	YU	KLH	̂Ĥ FRMUIb̂ 	IMKHI	EM[	cdJ	edef	MUI	KLH	gIIHUIb̂ 	IMKHI	EM[	chJ	edefJ	iYKL	KLH	Hj̀H\KYFU	FS	KLH	IM[]MLHMI	̂bVK]FSSHR	FakYZMKYFU	SFR	RHVFbR̀H	MIHlbM̀[	̀M\M̀YK[	HkYZYakH	KF	\RFGYIH	ŶaMkMÙH	RHVHRGHVJ	iLỲL	RĤ MYUV	bUIHR	KLH	VFkH	MbKLFRYK[	FS	KLH	NOP	QFMRI	FS	TFGHRUFRVm	MUI		EFGHIJ	KLMK	KLH	NOP	QFMRI	FS	TFGHRUFRV	MUI	KLH	WXNE	TFGHRUYUZ	QFI[	MbKLFRYnH	EMUMZĤ HUK	KF	̂M_H	Mkk	UH̀HVVMR[	MUI	M\\RF\RYMKH	SYkYUZV	iYKL	KLH	oHIHRMk	XUHRZ[	pHZbkMKFR[	qF̂ ^YVVYFU	KF	Ŷ\kĤ HUK	KLH	̀LMUZH	\RF\FVHI	YU	KLYV	̂ Ĥ FRMUIb̂ J	YÙkbIYUZ	MU[	SYkYUZV	KLMK	Ŷ\kĤ HUK	KLH	FGHRMR̀LYUZ	YUYKYMKYGH	\FkỲ[	abK	̀FUKMYU	IYV̀RHKH	RHGYVYFUV	KF	YÙFR\FRMKH	qF̂ ^YVVYFU	ZbYIMÙH	YU	MU[	YUYKYMk	RbkYUZ	FU	KLH	\RF\FVHI	KMRYSS	M̂ HUÎ HUKr		234	5.678	.9	:.;<70.7=	C.1/.0D	EFGHIJ	KLMK	KLH	NOP	QFMRI	FS	M\\RFGH	KLH	IM[]MLHMI	̂bVK]FSSHR	FakYZMKYFU	SFR	RHVFbR̀H	MIHlbM̀[	̀M\M̀YK[	HkYZYakH	KF	\RFGYIH	ŶaMkMÙH	RHVHRGHV	HkĤ HUK	FS	KLH	IM[]MLHMI	̂MR_HK	HULMÙĤ HUKV	\RF\FVMkJ	MV	IHV̀RYaHI	YU	KLH	^Ĥ FRMUIb̂ 	IMKHI	EM[	cdJ	edef	MUI	KLH	gIIHUIb̂ 	IMKHI	EM[	chJ	edefm	MUI		EFGHIJ	KLMK	KLH	NOP	QFMRI	FS	TFGHRUFRV	MUI	KLH	WXNE	TFGHRUYUZ	QFI[	MbKLFRYnH	EMUMZĤ HUK	KF	̂M_H	Mkk	UH̀HVVMR[	MUI	M\\RF\RYMKH	SYkYUZV	iYKL	KLH	oHIHRMk	XUHRZ[	pHZbkMKFR[	qF̂ ^YVVYFU	KF	Ŷ\kĤ HUK	KLH	̀LMUZH	\RF\FVHI	YU	KLYV	̂ Ĥ FRMUIb̂ J	YÙkbIYUZ	MU[	SYkYUZV	KLMK	Ŷ\kĤ HUK	KLH	FGHRMR̀LYUZ	YUYKYMKYGH	\FkỲ[	abK	̀FUKMYU	IYV̀RHKH	RHGYVYFUV	KF	YÙFR\FRMKH	qF̂ ^YVVYFU	ZbYIMÙH	YU	MU[	YUYKYMk	RbkYUZ	FU	KLH	\RF\FVHI	KMRYSS	M̂ HUÎ HUKr		
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Attachment E – EDAM Final Proposal 

Day-Ahead Market Enhancements and Extended Day-Ahead Market 

California Independent System Operator Corporation 

August 22, 2023  
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��	��+-��	�����	��+,��+	.���B�������-4:	;/�	�����7��6	.��+	��-	3����-	���5+3������	+�,���	+,33�4	-�	+,���-	��������	��-��-��	��.+:	;/�	3��3�+��	���-��,�+	-�	3��B�.�	���	�,��	��-��-��	��..���	D	����	��-/	+�,���5+3������	��.	���5+�,���	+3������	+,33�4	D	�-	-/�	��-��-��+	��-7���	-/�	
��	���������	����	��.	�-/��	���������	����+	��-	3��-���3�-���	��	0�12:	;/�+	������-+	-/�	�,����-	3���-���	��	-/�	=0
2:	
�-��-��	��..����	-/��,�/	-/�	+,���++���	��	��������	��.+�	/�+	����	�	����+-��.���	���-,��	��	-/�	
��	���6�-	.�+����	��.	-/�	
��	/�+	���/���+�+	��	3����	-/�-	��-���-�	-/�	��+6+	3�+�.	�4	-/�+�	-43�+	��	����������-+:	1+	0�12	��-�-��+	����	�<3�������	7�-/	��.	�����.����	��	-/�	���6�-�	-/�	
��	��.	+-�6�/��.��+	���	���+�.��	�<3��+���	��	-/�	�<-�����	��+�,���	3��-���3�-���	.�+���:				 E����F#$"�	E�"	GEHEI	J%%#$��'�K	��L	!�(#��'�K)	;/�	0�12	.�+���	7���	����,�-	���	-/�	��+-+	��.	��3��-���	��M,������-+	���+���	����	+-�-�	NON	����,�-���	��.	���,��-���	3������+:		;/�	�����	3��3�+��	�<-��.+	-/�	=0
2	NON	����,�-���	�����7��6	D	-/�	��+�,���	+3������	�33����/	D	-�	-/�	0�12	7�-/	��/�������-+	-/�-	+��6	-�	�������	���6�-	���������4�	7�-/	-/�	����	��	����-���	+����.��4	.�+3�-�/:	;/�+	.�+���	,+�+	��+�,���5+3������	NON	��.	�..��+	-/�-	������-	��-/	-/�	��+-	��	���3������	��.	-/�	7��������++	��	��+�,���+	-�	��	.�+3�-�/�.	��.	+��B�	.����.	��	�	NON	���,��-���	����:	;/�+	�+	�	���+�������	6��7��	��.	�,����-�4	�,��-������	NON	����,�-���	�����7��6	-/�-	���	+,33��-	��	���-���	NON	����,�-���	.�+���	���	-/�	��,��/	��	0�12:	;/�	�����	3��3�+��	��+�	3��B�.�+	�..�-�����	.�-���+	��.	����4+�+	��	B����,+	���3����-+	��	-/�	NON	.�+����	����,.���	,3.�-���	-/�	�33����/	���	-/�	��,�-�����-,��	����	0�12	-�	-/�	=0
2	-�	�����	7�-/	-/�	=0
2�	������4���	�+3��-+	��	-/�	��-	�<3��-	���+-����-�	��.	�<3�������	-/�-	-/�	+�--�����-	B��,�	���	NON	7���	��	�	3�+�-�B�	B��,�:	;/�	
��	�����-+	-�	�B��,�-�	NON	.�+���	��-��	-/�	���+-	4���	��	0�12	��3�����-�-���	��.	7��6	���������-�B��4	7�-/	���,��-��4	�������+	-�	�����	���6�-	.�+���	7�-/	�33�������	���,��-���+:	
�	����++��4�	-/�	
��	7���	7��6	7�-/	+-�6�/��.��+	��.	���,��-��4	�������+	-�	���+�.��	.�+���	��3��B����-+	��.	���,��-��4	�/����+�	����,.���	���+�.�����	.�������-	.�+���	�33����/�+	�.��-����.	��.	���+�.���.	��	-/�	0�12	+-�6�/��.��	3����++:				P:	 
�+-5��451/��.	2��6�-	�,-3,-+	;/�	.�45�/��.	���6�-	3��.,��+	��+�,���	�����-���-+	��.	0�12	�����4	-���+���+	-/�-	,�-���-��4	���	+�--��.�	��.	�-	3��B�.�+	�������-���	-/�-	+,33��-+	���3������	7�-/	���,��-��4	��M,������-+:		 Q���"R��	!�S��$�	��L	T#�K�"�'#�	!�S��$�	J  #%��'#�)	1+	-���+��++���	�+	��.�	�B�������	-�	-/�	0�12	-�	+,33��-	�����4	-���+���+	����++	��-��-��+	��-7���	0�12	���������	����+�	-���+���	��B��,�	��4	����,�	-�	-/�	�<-��-	-/�	-���+��++���	+�/�.,����	����-	�+	����/�.	�-	-/�	��-��-��	��-7���	0�12	���������	����+�	'9�9U	���.+	��	-/�	���6�-:	;���+���	��B��,�	��3��+��-+	-/�	+�3���-���	��	-/�	��������	�����4	��+-+	��-7���	-7�	3��-���3�-���	���������	����+	7/��	-/�	+�/�.,����	����-	�+	����/�.:	;/�	3��3�+�.	.�+���	���-��,�+	-�	������-	V�WV�	
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�� 	����������	�������	�������	����	��������	������������	����	�����������	��	������	���	��������	��������	�	����������	��	���	��������	����������	���������	��	���	����������	��������	�����	!"#
$ 	
�������	������������	�����������	���	�������	��	���	���%��	���	���&	������	���	�&����'	����	����	�����������	��������	�������	�����	��	������	�����	������	���������	��������� 	(��	��������	���������	��	��������	����������	�������	����	�������	����	��������	������������	�&����	�����������	�����	���������	�������	��������	������������	�����&	��	���	�������������	���������	�����	�����	���	����������	���������� 	(���	���������	����	��	���������&	�����������	���	����������	��	���	���������	���	����������	���	������	��	���������	���	����������	�������	��	������	���	����������	����� 	
�	)*
#	�����	��	�������	��������	��	�����������	��	���	���%��	�������	��������	���%	��	�������	����	�������	��	���	���%�� 		+�������	��	���	*�,#	��������	����	����	��	������	���	�����������	���	�������	��	���	���������	�&	���	���%��	�������	���	����	���	���������	���	�������������	��	���	���%���	���	�������	����������	��������	����	��	���������	����&	��	���	*�,#	�����&	�����	���	����������	����� 										 -.//0.1.2/34	(��	
��	����������	����������	�������	���	��&�����	�����	��	���%��	���	������������	�������� 	(��	��&5�����	���%��	�������	�����&	������	���	�����	���������	���	�������	�����	��	���	���%��	������� 	(��	*�,#	����	�6����	���	�6������	��&5�����	���%��	����������	���������	���	���������	���	�������	����	���	����������	���������	���	�������������	���������	�����	���	���%��	������������ 	(���	�����	��������	���������	���	����������	������������	��	�������	*�,#	������	����������	���������	���	��������	����������&	����������	�������	�����7�������	����������	��	*�,#	������������	����������	���������	���	��������	�������	������������	������� 		� 	 *�,#	8�������		(��	��������	��������	��	�	��&5�����	���%��	������	���	)������	
��������������	���	���������	��	�����	�������	9::;	�������	���	9: �	�������	�������&�	��	��������	��	�����	����	��	���	)*
# <	,�	*�,#	����	�������	����������	�������������	��	�����	����	���	����������	��������������	���	����������&	��������	��	���	)*
#	�������	���������	������������	���	�������������	������	���	��������� 		(������	���	������=��	����������	��	�������	�����&	�������	���	��&5�����	���%���	�����	����	���	����������	������=�����	��	������������	������	���������	������	���	*�,#	����	��������	���	���������	��	����	���	������	�����	����	����5����������& 	(��	*�,#	����	����	�������	����������&	������	���	����������	���	����������	��	���	���%��	�������	�������	�	������	���	�����������	��������	����������&	����������	���	��	���������	�������	�������	����	��������	���	�	�����	��	����������&	����	��&	���������=�	�������	���	��&5�����	���	����5�����	��������	���	���%��	��	����������&	�������	��	��������	�&����	���������� 	(��	*�,#	����	��������	�������������	��������	�&	������	������=���	���	��������	�����������	��	���������	���������� 	)��%���	��	�������	�����	��������	������	���%��	���6������&	��	��5������=�	���	��������	�����	��	�������	��	�������	��	�&����	����������	���	�����	���	���������	��	��������	����������	���������	��	��������&	������ 																																																<	>?/.2@.@	ABCDEF.B@	GBHI./4	J.B3KLK0K/C	E33.331.2/	MN@B/.	OHP1	>QG	>2/K/K.3	!��:;$�	"��%'	RF.	-/B/.DS.@	GBHI./	-/T@CU	*����&	�����������	V��&	<��	���: 	"��%'	>WP2P1KW	X.2.OK/3	PO	B2	>?/.2@.@	ABCDEF.B@	GBHI./	YZ[Z\]U	���������	�&	*����&	����������	""� 	"��%'	̂EQ-_	>AEG	X.2.OK/3	-/T@C4	>3/K1B/K2̀	-BaK2̀3	OPH	̂B0KOPH2KB	B2@	/F.	b.3/	M2@.H	>AEG	GBHI./	-W.2BHKP3	YZ[ZZ]�	���������	�&	*����&	����������	""� 	"��%'	(���	����	������	*����&	����������	""�	����&	7���������	�������&	�������	��	9cd�	�������	�������&	��	��������	��	�����������	�������	��	9de<	������� 	(��	*
#	*�������	����&	!��:;$	7���������	�����������	�������	���	���	���	�������	��	7������&	�������&	������� 			
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�������%�$	�&�	��	�"�	������"	��	�"�	����	��$����	�"���	���	����������������$	���!���	�"�	����	��������%�	���	��"��	��'�����	��������%�$�	�$	�"�	��$���$	��	�"�$�	��������%�$	���	�"�	����	��������%�	�%��%��	��	�$	���������	��	���$����	�"�	�������� 	���!���	�"��	��	��$&��	�	"���$���	���	���$�$����	���(��	��$����		 )*+,-./*0	1*23/4	56.*67/8/649	:)-15;	<6=4=*4=>/?@	A"�	����	��������%�	�%��&���$	�"�	��$���	��	��	���������	��$��%�	����&��	�"��	!���	�����$$	�������	����$	���!���	�����%��$	���	�"�	&��������� 	�"��	���	���&�	���!���	�"�	�� '�"���	���	����'����	���(��$�	A"�	���������	��$��%�	����&��	�$	��	���������	�������	��	�"�	�%�����	����	��$���	����&$�	�"�	
��	!���	����&��	��	��	����	�� 	&��������� 	�"��	���������B�$	����$$	�"�	����	����������	��%�������	�"�	��%��$�� 	�������	���	���&����	���"	����	����� C$	�%�����	���� 	$&�������� 	��D&��������	A"�	���������	��$��%�	����&��	!���	��� 	�	��������	����	��	$&��������	����	����$���$	!"��	&��������� 	���������B�$	���!���	�� 	�"���	���	����	�����	������$���	�"�	������	��	����������	�"��	�"�$�	����$���$	���	$��%�	����	������� �			 E2*698=99=F6	G/2>=7/	*60	1*23/4	G7./0HI=6J	K2=F2=4=/9	<6=4=*4=>/?L	A"�$	��������%�	�%��&���$	�"�	��$���	���	�	�����$$	��	�$�����$"	!"������	�"��&�"	$�"��&����	���������$	����$$	�"�	
��	����$��$$���	$ $����	
�	������&����	�"�	��������%�	������&��$	�	�����!��(	���	����&������	�%�������	A���$���	��������� 	M�A�N	����$$	�"�	
��	��������$	���	����!���	!"������	�"��&�"	�&$�����$	��	����$$	���	��$��%�	�"�	�A�	��	��%�����	A"�$	!���	����!	�"�	!"������	�"��&�"	�&$�����	��	�$�����$"	�	$�"��&����	������� 	�D&��	��	�����	����	�������$	$��(���	��	&����B�	$&��� 	�"��	!"���$	�"��&�"	�"�	
��	$ $���	��	$&�����	�"���	O��	�����$�������$	!�&��	��D&���	"��"	!"������'�"��&�"	$�"��&����	������� 	����$$	�"�	
��	$ $���	��	�����	�&�(��	���		����$��$$���	��	�"�	����	��	��$�	��$�����$�	�$�����$"���	�	!"������'�"��&�"	$�"��&����	������� 	�� 	���	��	��D&����	��	���	��$�����$�	������&���� 	��	��	�$	�$$�������	!��"	�	����%����	����	����� 	����&��	!"���	�����	��	�"�	����� 	�$	��(��	��	�"�	$��(	����	P��	���������				 Q5<1	R/9FH27/	GHSS=7=/67+	5>*IH*4=F6	56.*67/8/649?T	A"�$	��������%�	�%��&���$	��"��������$	��	�����%�	�"�	���&��� 	��	�"�	U�
�	��$�&���	$&�������� 	�%��&������	A"�	����	��$���	�&$�	���$����	�"�	�������� 	���!���	�"�	������	U�
�	O��	���	�"�	����������	��	�"�	&��������� 	��%��$�� 	�������	���	��	��$&��	������	�������%�$	������	����$$	�"�	�� '�"���	���	����'����	���(��$	��	��$&��	����	�������$	���%���	$&��������	��$�&���$�	A"�$	��������%�	���$����$	������������$	��	�"�	���$�D&����$	���	�������	�"�	U�
�	O���	����&����	���������	���$�D&����$	��	�&��	&����$&��� 	���������$�	A"�	���������	����	���	U�
�	��$���	�������$	$"�&��	����������	���"	��"��	��	$���	�"�	�����������	$�����$	���	�������%�$�						 K2=7/	VF28*4=F6	56.*67/8/649?W	A"�$	��������%�	�%��&���$	$�%����	�����$	�������	��	�����	����������	����&����	$������ 	�������	��"��������$�	��$�'$����	��������	���	���������	���(��	��!��	����������	��"��������$�	A"�	��$���	��������	����	�"�$	��������%�	!���	������	�"�	�� '	�"���	���(��	���	���$�D&���� 	�"�	�����	A"�	����	$���!	�����$��	��%��	���$���������	��	���(��	��!��	����������	��"��������$	��	�"�	K2=7/	VF28*4=F6	<6=4=*4=>/	����	�"����$	����	��	�"��	��������%�	!�&��	�"&$	������	�"�	�� '�"���	���(���	����&����	�"�	�����	A"�	��������%�	��$�	���$����$	$������ 	�������	��"��������$	���	��$�'$����	�������	�������$	�"���	��	��������	��&��	���� 	��	�"�	�� '�"���	���(��	����$$	�"�	����	����������																																																	X	)*+,-./*0	1*23/4	56.*67/8/64	:)-15;	<6=4=*4=>/�	!��	����	'	Y��(�		Z	E2*698=99=F6	G/2>=7/	*60	1*23/4	G7./0HI=6J	K2=F2=4=/9	K.*9/	[	<6=4=*4=>/\	!��	����	'	Y��(�		]	Q5<1	R/9FH27/	GHSS=7=/67+	5>*IH*4=F6	56.*67/8/649\	!��	����	'	Y��(�		�	K2=7/	VF28*4=F6	56.*67/8/649	<6=4=*4=>/\	!��	����	'	Y��(�		
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�����������	��������	���������	���������	��	��  ���	���	�!�����	����� �	���������	��	 ����	����������	��	���	 �� �����	���������	���	�����	�����	 �� �����		"#$%�	����	����������	��	���������	��	�	��������	��� �����	��	���	&�'(	������	���	�����������	��	�����������	�����������	��	���	)''%	*�����������	������������	���������	��	��  ���	���������	�+���	 �������	��	������	���������	���	����	������	����	����	��������	������	����������	���	���	��������������	���������	���	�����	��	���	&�'(	������	������������	���	 �������	���	���	������	� ������	��	����	����	���������%		,��	�����	 �� ����	�������	���	����������	��	���������	�������	"#$#-	��	 ��!����	���	�+���	 �������	���.���	������	���������	���	����	��	����	����	��������	������	����������%	'����	���	�����	 �� ����	���������	��	�������	���������	���	���������	������	��� ������	����	�������	����������	��	������	��������	���	���	���������	���������	��  ������	�����������	������	���	���� ����%		�/	 &�'(	������	���	(�����	&�������	)�������	����������	��	,��������	,��	 �� ����	������	���	�+�������	������������	����������	��	���������	���	���	&�'(	 ������ ����	���	�!��!��	��	��� ����	��	�����������	��������	���	����������	.������ �%	,��	�������	����.	 �� ����	����������	���	����� �	��	�+���	 �������	���.���	���������	���	����	��	����	��������	�����������	���	���	��!����	����.	���	�����	�����	 �� �����	�����	��	�����������	��������	���	���������	��	�������	������	��.	���	��� ������	��	���	�!�����	������	��� 	��������	��������	����������	�������	���	������	0���	�������	)''	� ��������	��	���	������	������	�����!�	���	����������/%		,���	�������	���������	����	��� �������!���	��.	���	&�'(	������	��  ����	�����������	������	���	&�'(	���� �����	 �������	��� ����!�	���	���������	����������	��	��������	������	�����������	���	����������	 ��!����	�	����	������	��	����������	��	������	����������	���	.����	����������	��	�������1�	����	���	&�'(	������	����������	��	��� �������	���	���	�����������	��������	.�����	���	)''%		'�	�	��������	 �����	���	&�'(	����������	�	��������	�����������	�!��������	����	�!�������	����	)''	���	����������	.������	��	���	����������	��  ��	��	����	���	����������	�������	�����������	��+���������	���	���������	���!����	��+���������%	,���	��  ��	��	����	����	�!�������	��	���	������	���	� �������	���������	���	������	���������	��	���������	���.���	&�'(	)''�%	
�	����������	������	���.���	���2�����	���	����	�����	���	���	�����	���������	���	���	����������	��  ��	����	�!�������	��	���	����2����	������	.���	��	�����1��	���	� �������	��2��� ������	��	��� ���	��	��������	����	����������%	,���	���������	.���	�����	���2�����	���������	.����	�������1���	� �����	���������	�� ������	���	��  ��	�!�������	��	����!�	��	� �����	����2����	��������%		
��������	&�'(	��������	��	 ���	���	3�&	��	��������%	'�����	�	�����	�+��������	�������	���	������	3�&	���������	����	�������	�������!�	�����+������	���	�������	���	3�&�	 ������ �����	&�'(	��������	���	���	��!�	���	����������	���������	��	�����	��� ���	��  ��	����	���	�������	�������	��������	��	������	�����	��� ���	��  ��	���	��������	�����������	����������%	,���	���	��	���������	����	��	����	�����	��� ���	��  ��	����	���	�������	����	��  ��	��� ��	.���	��	���������	��	��  ���	���������	��	���������	)''��	��������	�	����������!�	���	����	)''�	��	������	��������	����������	��	��!��	��	�������	��	���	��� ���	��  ��	��	������	��	���	������%					,��	�����	�����	���	����	�����	 �� ����	������	���	 �����	������	���������	���	�����+������	���	�������	���	&�'(	3�&	��	����������	���	�������!�	���	&�'(	��������	������������	��	�����	���	������	����������	�������	 ��������	����	��  ���	���.���	 ����������	����������	��	 ���	���	3�&%	,��	������	����������	������	���������	�����+������	���	3�&	�������%	'������	��������	���	���2����������	�����+�����	��	����	��	&�'(	������	����	�����	���	3�&	.���	���	������	��	������	��	����	���	�������������	.���	��	�!�������	����!�������	���	���	4&
(	3�&	������	����	�����	
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���������	��������	��	����	��	� �	�����	�����	!�� 	� �	�������	"�#$	%##�&	' �	��������	�����(�����	���������	!���	���������)�		����������	"�#$	��������	��	�������*�	���!���	�����������	��	������	��	� ��	����	� �	+�"	���	�����	� �	���,� ���	���*��	��������	�����������	��� ��	� ��	���������	��	� �	���*��	��	����	��	�������������&					' �	�������	������	�����)��	��	��������	���	����	� �	"�#$	+�"	��	���������	��	� �	���,� ���	���*��&	"�����	��������	�� ������	��������	����	� �	���,� ���	���*��	���	��������	���������	��	����������	��	� ��	����	���	����������	����&	' �	�� ������	���	��������	�������	� �	���,� ���	���*��	������)�����	�������	� ��	����������	������	���	� �	�����������	���	� �	��� 	%##	���	��	����	! ���	����	����������	"�#$	���������	���!���	"�#$	%##-�&	
�	�� ��	!�����	� �	���*��	!���	����	�� �����	"�#$	���������	���	��	��	"�#$	%##	��	� �	�� ������	����	���	�����������	!�� ��	� �	%##	���	��	���	!�� 	�� ������	������	���	���������	�������	�!����&	' ��	��������	����������	� ��	� �	�� ������	����������	! �� 	���	���������	���	� ���� 	�,�����	���	��������	���	� �	����	��	� �	%##	���	��	������&			' �	���,� ���	���*��	!���	���*	��	������	���	�������	���������	��������	�����������	������	� �	������	"�#$	���������	��	�����	�����������	� ��	���	���������)�	��	����	����&	#��	���������	�������	���	�����������	��������	�!����	��	� �	"�#$	 ���	�	����	�����	����������	��	� �	."
$&		' ���	���	��	� ���	��������	�!����	���	���������	���	������)�����	��	� �	."
$�	���������	� �	���������	���	���������	�������	���!	��	���,� ���	������	���������	��	�������	����	����	�����	��� 	��	���������)��	�����������&	
�	����������	� ����	���!���	���	� ���	���	����	�����	� �	���������	�������	��������	���	��	������� ��	��	� �	���*��	��	�������	� �	������������	����������	����������	��	�����������	� ��	���������)���	� ��	��������	���������	����	��	��������	����������&	' �	������	�������)��	� ��	"�#$	��������	���	�������	������	��	�/����	��	� ���	+�"	����������	��	������	���	�������	��	�����������	����������	!�� ��	� ���	%##	�������	��� 	"�#$	������	�������	���	�����������	��������	���	�����������&	' �	������	���� ��	����������	�	012	3456	1789:2	2:;0<=1:	>90<2:;?02	� ��	�������	� �	"�#$	������	��	������	� �	������	��	��������	������	� ��	���	�������	"�#$	�/����	���������	���	��	� �	%##&	' ��	��	��	����������	����	���������	��	� �	%##	��	������	����	�����������&	#�	"�#$	��������	����	�/��������	!�� 	���	����������	��	� �	���*���	� �	����	���	� �	����������	���	��������	� ���	���&		� ������	����	���,� ���	��	����	�����	��	����������	������	� �	����	�������	� �	."
$	!���	���*	��	��,������)�	���	��,������� 	� �	������	����	��	�������	��	� ������	����	����������&	' �	�� ������	���������	����	� �	���,� ���	���*��	������	����	���	��/���	���	�������	���������	���	�� ������	����������	�����������	��	� �	�������	���!	���������	��	���,� ���	����������	��	���������	���	��,������� ��	��	�����������	� ������	����	����������&	' �	."
$-�	�������	��	��,������)�	���	������� 	������	��	��������	��	� ������	����	����������	������	� �	������	���������	���� ��	���������	� �	������	��	��������	������	�����������	����������	����������	��	��� 	� �	���*��	������	���	� �	����	���,� ���	������	���������&	' �	������	�������)��	�	����������	��	� �	."
$	� ��	��������	������������	����/�����	��	� �	��!��	�������	����������	���	�	���	�/����	��������	�����	� �	����	���	��������&	' ��	����������	!���	��	��������	��	��������	"�#$	������	���	��������	�� ������	��	����	��	� �	����	��������&	. ��	� �	����������	���������	� �	���	�/����	��������	!���	��	�������	��	� �	���	����	��������	������	� �	��!��	�������	����������	��	����/��&	'���������	� �	����������	��������	�����������	��	�	%##-�	� �������	���	�����(�������	�����������	� ��������	��	�� ��	"�#$	%##�&	' ��	����������	��	���������	��	����	������	��	�������	� �	����������	����!&	
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���	��������	��	�������	L+�	��������)	.����	�����	'���%	��%���	���	������	���%�%	��	��	��������%	�������	���	!�+,	M	���	����������	������������	�������	���������	��	��$$���	����������	�������	�������()N�	.��	�����	�����������	��������	�������	���	!�+,	�������	��	���	%���������	���'���	���	����������	!�+,	�����������	������������	��������	O�$$��	����%P	��%	���	������	������������	��������	��������%	�������	������������	�����	��	���	$��%����	��������	���	�������(	��%��	���	�����	��	���	���$������	��������	%�������	���	�����������	���������)																																															N�	 ��	���	
���	L+�	��������	'���%	��������	��	������	���	�0$����	��	���#!�+,	Q++��	'�����	�������	���	
���	��%	�0$����	��	!�+,	Q++�	����	'���%	$�(	���	L+�)	RSTUVSWXYZS	[\UW]̂XZZ_ àbc	RSTUVSWXYZS	WSVSdeSf	g\hf]UWhTXZijbT]eXZ	]WXdfkhffhUd	WSVSdeSf	
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�����	�	�����	�����������	�������	���	���� ��	��	���	����!������	���������	����!������	�������	���	"�#$%		 &'()	*+,-.+/012+	34-/56022	 78	9:9	(,5;02	<02+3	 <:8	9:9	(,5;02	<02+3	 :-502	<4-/56022	&'()	&=5>5?	 @�	�������	 @�	�������	 @A	�������	 @�	�������	�����	�B	����!���	���	"�#$	����!������	���������%	#�	��C�����C	��	���	�����	���!��	��������	���	"�#$	����!������	������������	��!�����	���������C	����	���D����	��C	�����D����	����	 ����	��	 ����	��	@�	��������	���	"�#$	�����E	��������C	��	��F�	�����	�������	���	�#��	����	C���!�C	@�	�������	��	��!�����%	�����	���	�����	���������	����!������	�������	���	"�#$	����C	��	���E	@�	�������%	���	"�#$	�����E	����	��	��� �������	���	 ��!�C���	��  ������	�����������	�����C���	������	�����	��	���	�  �������	������������	 ��C����	����	����������	��	���	�C������������	��	���	�����	���������	����!������	�������	���	"�#$%			 	 GHIHJKLJMLJNOLPQRSLTOUMVOWXYZOL[WX\KIHKKHM\LTOVO\]OK
�	��� ����	��	���	��!���C	�����	 �� �����	���F����C���	����	��������C	��	����	�������	��	���	C�����	������E	��  ����C	������������	�	����C	��	�����	���	������������	��!�����	����!������	�������	���	"�#$	��	C�������C	��	���	 �� ����%	���F����C���	�����!�C	���	����C	���	�	����������	�������	��������C	��	�!��C	C�� �� ���������	����	������%	����	���F����C���	��������C	����	���	C�����	�����C	������	��������	��	�!��!�	��	�	C��������	��	���������	�� �����	C�����	�!��	����	��	���	"�#$	�!��!��	��C	�����	��	������	�� �������	����	 �� ���C	�!�����	C�����%	
�	��� ����	��	���F����C��	���C���F�	����������	����	���	C����	�����	 �� �����	����	�����	 �� ����	���������	��	 ��!�C�	���	�	����C�	��	������	��	���	"�#$	����!������	������������	��!����	������	����C	� ��	���	"�#$	��������	�����		��� ���C	��	���	�����	"�#$	��C	���D"�#$	�� ����	��	�	̂##%	����	�	����C	����C	�!��C	��������	��	�����	��	���	"�#$	C�� �� ����������E	��� ���C	��	�����	���	"�#$	�����E	�E����	��	��  ���	"�#$	���������%	���	"�#$	����!������	������������	��!�����	�  ��	����C	���F�	��	�  �E	�	�����	�E	��� �����	"�#$	��������	�� ����	_�����E	����������C̀	���	��	���	"�#$	̂##	��C	�����	�� ����	_�����E	�� ����C	��	"�#$	��C	���D"�#$	̂##�̀%	���	�������	��	�C�������C	�����%	���	
��	����	�����C��	���	�����	��	�	������E	�����	����C	��	���	 ����	�����a�	��������	���	��C	�� ����	��	C���!�	�	����!������	�����%	#����	���������	������D����	C����	���	�����	����C	��	�  ���C	��	�	������	����	������	������	�	����	E���	��	C���	��	C���!�	���	�����	��	"�#$	��������	���	��	�����	�� ����%	#����	"�#$	��������	��C	���	
��	��C	�����	"�#$	��������	����	�� �������	����	�� ���������	��C	�  �E���	�����	�����C��������	��	����	�����C��	�������	��C	�� ��!������	��	������	��	��	�  ���C	�  �� ������E	��C	���������E	���!��	���	��������	��	�!��C���	����	������	��	���	"�#$%			
bcdcefc	bcghdcij		khfelmnopq	risetuci	vtc	wqxyzrh{s|	n}~hi{t	wqxyz	 	�nopq	bcghdcis�|c	riset��t�the	bcdcefct	
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���	 ���������	��	
���������	��	�� 	!���"��""���	#$��%"		!&�	"����%	���������	��������	���	����"��""���	��'��$�	����'��(	�&��$�&	�&�	)�*+	�"	�""������%	 ��&	�� 	����"��""���	���"��$�����	�����'�%	'��	����������	���$�����(	�����""�",-�	�� 	����"��""���	�������(	$����%�"	�&��	������"�	�&�	����"���	���������(	��� ���	)�*+	#**"	��������	�&�	���������	���	�%%�������	����"���",	!&���	��$�%	��	��������	����"��""���	��'��$�"	�""������%	 ��&	���.����	��%	"&���.����	����	����"��""���	"���"	��	�� 	�$��%",	!&�"	��������	��'��$�	��"/	��"�	"&�$�%	��	���"�%���%,	!&�	���$��	��	�� 	����"��""���	$����%�	��'��$�	��0$�������	�&��	 �$�%	��	����'������	�&��$�&	�&�	)�*+	�"	������%	��	�&�	�����	��	�&�	���.����	��%	"&���.����	����	�����	��	�����	&�"�������	)�*+	����'������	����"��""���	��'��$�"	�""������%	 ��&	�&��%.����(	"���"�	�""������%	 ��&	�&�	����"��""���	���%$��"	%�"�����%	��	���������	1	���'�-��	��	�&�	�� 	$����%�	��	�&�	�����	)�*+	�����(	����"��""���	���'�%��	��'��$�	��0$�������,		!����	1	���'�	���	��	$"�%	��	���$"�����	�&�",	
�	�&��	�����	�2�����	"&� ���	%���'�����	��	�&�	)�*+	����'������	����"��""���	��'��$�"�	�&�	���.����	��%	"&���	����	����	�����	��	�����	��'��$�	��0$�������	��/�"	$�	3�	�������	��	�	�����	31��	��������	456,�	��	�"	�7	��	�&�	�����	)�*+	�����(	����"��""���	��'��$�	��0$�������,	!&�"	����������	 �$�%	��	������%	��	�&�	��'��$�	��0$�������	��	�&�	�� 	����"��""���	$����%�	�&��	������"�"	����"���	���������(	��� ���	)�*+	#**",	
�	�&�	$����%�	�%%"	3��	�������	��	�&�	�����	��'��$�	��0$��������	�&��	�&�	���$��	����'������	�&��$�&	�&�	)�*+	 �$�%	��	�7	��	�&��	���$���	�	�����	��	3�,�	�������,			*	�� 	����"��""���	���8���	�"	��������	���	�������	����'��(	�&��$�&	)�*+	��	��	������"�"	�&�	����"���	���������(	��� ���	� �	)�*+	#**"	��	"$�����	�%%�������	����"���"	��%	�������"	���	��"	�����������"�	 &��&	�"	������$���%	�&��$�&	��%	��������%	��	)�*+	!���"���	�("���	9�"�$����"��	�)!�9��	��� ���	)�*+	#**",			
�	�������"	��	�����	���������"	��	�&�	�����"���	"���	"��/�&��%��"	��0$�"��%	�&��	�&�	���������	�	���&���"�	��"�	����$��	���	���������	��%$��%	"&���.����	����	��%	���.����	����"��""���	��'��$�"	�""������%	 ��&	�2������	�����(	����.�*!!�	����"��""���	��������"�	��%	�&�	%����	�����	�����"��	�����%$��%	�&�"	���	���"�%�������,	���/�&��%��"	����������	��	�&�"	�����	"$������%	����$%���	�&�"	��	���������	��	�������:���	��	��(	���	��	�	���0$���	���$������	��%�	��	�&�	�2����	�&�	������%	*!�	�"	"��%	�&��$�&	�*!!	�����""�	��	"&�$�%	��%$��	�&�	����'��(	�&��$�&	�&�"	���������,	!&�"	�"	���"�"����	 ��&	�&�	�������	���������	��	���� ���	���	����'��(	��	��"�"	�""������%	 ��&	�� 	����"��""���	��	����$��	���	�	"����	�������	��	����������(	��%$��%	"���",	*��&�$�&	����"��""���	���'�%��"	��/�	����"��""���	"��'���	�'�������	���	"���	$�%��	�&�	����"	��%	���%�����"	��	�&�	�*!!�	�&���	���	"����	���������	�����(	����"��""���	��������"	;	�2��$��%	�����	��	�&�	�%������	��	�&�	�*!!	;	 ��&	$��0$�	����"	��%	���%�����",	�'��	�����	�&�"�	����"��""���	��������"	��(	�������	��	�*!!	"��'���	��	��&�� �"�	�2����,	
�	�	�����(	����"��""���	��������	�2����"	��%	�"	���	���'����%	��	��	�*!!	��������	 ��&	�&��	����"��""���	�$"������	�&�	����"��""���	������"	�'�������	���	"���	�&��$�&	�&�	�*!!�	��%	"���	��	�&��																																															-�	!&�	)�*+	�����(	 ���	���%	��	���'�%�	"$��������	�����������	��	%����"�����	�����'��	��	���8���"	��%	����'���	���������	�����������	��	"$�����	�&�	%���'�����	��	�&�	���$��	��	��	����'���%	�&��$�&	�&�	)�*+,		!&�	%��$����	"&�$�%	��	"����%	�(	�	"�����	�2��$��'�	��	�&�	������:�����	��	�����'�%	�(	�&�	#���%	��	��&��	�'��"�����	��%(,	-�	���������	1	�"	��"�%	��	&�"�������	��'��$�"	�""������%	 ��&	�&�	����� ���	����"��""���	���%$��"�	����&�(	����	��%	���.����	����"��""����	 ��/�(	����	��%	���.����	����"��""����	%���(	����	��%	���.����	����"��""����	��%	&�$��(	����	��%	���.����	����"��""���,			
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��������	������������	�����	�������	����� ����	����	���	��� ����	�����!	
�	���	�����"�	��	���	#�$%�	���	������������	���&����	��'	����	���	�������	��&�����	����	�����	��	��� ����	���	����� ����	����	������������	����������	(���	���	�������	��	������������	�������'	���������	����	���	�"��������	��	�	�����'	������������	��������!	)����	�������	��&�����	(����	��	�����"������	�����	��	���	����	����������'	�������	��	��(	������������	������	�'	����'���	���	�����	��	���	����� ����	����	���	��� ����	����������	��&�����	��	���	�&�����	������������	��&����	��*��������!	)���	�����	(����	��	����������	�'	���	&����	��	���	����	������������	��������	��	���	���+��!��	,������	���������	-	���������	�������	������������	�����	��	����� ����	����	���	��� ����	������������	������	���	�'����	��	�	(�����	����	������	�������	(����	���	����	��	��	�������	��	������������	�������'	����	��	�������	��	���	���������	���(���	�(�	#�$%	,$$�!		 .�/	 ���������	01	2���&��'	��	)�����������	�����	$���������	(���	#�$%	3�������	�������	4������	5��	��	
������6#"�����	)��	�����	���������	��	��&�����	��������	���	������������	��&����	����&��'	�������	���	#�$%	��	����������	(���	(�����	�������	��	#�$%	�����'7�	������������	�'����	��	�"����	��	���	�����	���	�������6�"�����	���������	��	���	#�$%	�����'!	����	3#
%	��������	��&�	�"���������	����	���������	������	�������	�������	������	���	'���!	
�	�����	�����������	���	3#
%	�����'7�	������������	�'����	���������	������	(�����	�������	���	�'����	�����������	�����	3#
%	�������������	���	����	��������	�����	�����	��	���	#�$%	��	(���!	)��	��������	���������	��	��	����	��	�����	�������	�������	(����	����	���	����������	�������	���	#�$%	�����'	(����	��	�����������	���	���	�"����	������������	���	����������	���	(����	�������	���������	������	���	�'����!	)��	(�����	�������	���	#�$%	�����'	�'����	������	��������	���	�����	#�$%	,$$�	���	���	���	����	�����'!	
�	�����	����������	���	�"����	(�����	�������	���	�'����	������	��	����������	��������	��&����	���	���	#�$%	�����'!	)��	&�����	��	���	(�����	�������	���	#�$%	�����'7�	������������	�'�����	���	��	#�$%	��������	�������6�"������	(����	��	�����������	��	���	#�$%	�����'7�	�����	���	�����&��	��� ����	�����'	�����	��	�����	������������	����!��	���+��������	����	���������	��	����	����������	�������	��	���	��������	������'	���������	��	���	���	������	���	������!	8�(�&���	��	��������	��	�����	����������	��	���	��������	����	����������	��*������	�������������	����	������������	�����	���	����������	(�������	�������	���������	���&�	���	������6�"����	���������	������	���'	����&��	�����	�����	��	�����	��	������������	���������	��&�����	��	��&��	���	����	��	�����	�'����!	)���	��������	���������	����	���	#�$%	����&������	������������	��&������	������	���	�����	�����������	���	&��(��	���������	���	��	���	�"����	����	���	������	��&�����	�������	�$))	�����	�"����	���	����������	#�$%	����&������	������������	��&������	�����	��&�����	��	�"����	��	���������	-	(����	��	�����9��	��	������	����&������	��&�����	�������	����������	�	��	0	���������	���&�!			
�	��������	��	���	�����	�����	���������	���	���+�������	���������	����	������������	�����	����	���������	0	���	���	(�������	�������	��������	&������	��	�"����	��	������6�"����	���������																																															��	)�	���	�"����	�����	���	���*��	����������	(����	���	����������	����� ����	�����	������	��	����&���	�����	��'	����	��	��	�������������	��	��	�����������	���"'	��	�����	��	�	����	�'	����	�����	���	���������	����	������'	(���	���	#�$%	���	���+�������	��������'!	��	)��	#�$%	�����'	(���	��	��*�����	��	������	����������	�����������	���	���	����&�����	��	���	������	����&������	�������	���������	0	������	���	�'	�	������	�"�����&�	��	���	������9�����	��	�����(���	�����&�	�'	���	������9�����7�	,����	��	�����	�����������	�&��������	��������'!			
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��	'���	���� ��	 !�	�����##	���#��)	��$	'��-	'� !	# �-�!��$��#	 �	�$6�# 	 !�#�	�����##�#	��	�$$� �����	��!������� #	��	��������� ���#	���	���$�$,		�7�	 *# ����#!���	����#������)	��$	+�#���������#	
 ��#		�!����!�� 	 !�	��� �� �&�	# �-�!��$��#	�� �$	 !�	����� ����	��	�������	�&��#��! 	��$	���� �����	��	 !�	!�# ������	*�(+	����&������	 ���#��##���	��&����	�����##	���	��)	���� ��$�$	���#�8�����#	��$	 �	������	��##����	�$6�# ��� 	 �	 !�	�� !�$����)	�#	����##��),	�!�#�	# �-�!��$��#	��-��'��$��$	�	����	���	�� !	 !�	
��	��$	 !�	*�(+	�� � )	 �	��#���	���� ��$�$	���#�8�����#	���	��	�$�� ����$	��$	��� ����$	����� �),	� !��	# �-�!��$��#	���!�#�5�$	 !�	���$	���	 ���#������)	��	 !�#	����	 �	��#���	 !� 	������� ���	�������	 !�	��#�#	���	����&������	��&����#	�#	��$�	�&�������	�������)	��$	�#	��#��)	����##����	��$	&����������	��# ������	�����$����	��	 !�	��#�� ���	��&����#	 !� 	���	����&���$	 !����!	 !�	*�(+,			�!�#	�����#��	�������5�#	 !� 	 ���#������)	��$	�&��#��! 	 !����!	����# 	���� �����	���	����� �� 	�#��� #	��	 !�	$�#���	���	!�# ������	 ���#��##���	��&����	����&��)	 !����!	 !�	*�(+,	+��� �����	��$	 ���#������)	�)	 !�	
��	��$	*�(+	�� � ��#	'���	��# ���	�����$����	��	 !�	�&�����	$�#���	��$	����'	���	����� 	�$�� ����� ���	��$	��� ����� ���	��	���� ��$�$	���#�8�����#,		�!����!�� 	 !�	$������� 	#��0#�� ���#	��	 !�	��&����	����&��)	$�#����	 !�	�����#��	�$�� ����#	 ���#������)	��$	$� �	��8������� #,	($$� �����	#����# ���#	 �	�����&�	 !�	 ���#������)	��	 !�	�����##	���	��	���#�$���$	��$	�������$� �$	��	 !�	�� ���,			������ ��)�	 !����!�� 	 !�	��� �� �&�	#���	# �-�!��$��#	#����# �$	 !� 	������$	 ���#���	��&����#	�##���� �$	'� !	���-� 	�	 ���#��##���	4	��#��$	����	(��	��$�	�&�������	�)	 !�	 ���#��##���	���&�$��	4	#!���$	��	���$� �$	 �'��$	���#�  ���	 !�	*�(+	����&������	 ���#��##���	��&����#,	�!�)	�� �	 !� 	 !�	*�(+	�� � )	'���$	�����5�	&����	����	 !�	��#��$	 ���#��##���	��	�3�!����	���	��-���	���-� 	�	 ���#��##���	�&�������,			
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�����	���	�������	���������	��������	��	�	�����������	������	������	��� �	������	����������!	"����	��� 	���������	�����������	� �	#$$	���	�������	����	���������	����������	��������	�����	� �	�%����	����������	��	��	������	�&���	��	���	����	������	������	�����������	'(���)!	* �	����������	������	��������	��	� �	�%����	����������	+����	�������	� �	#$$	����������	���������	��������	��	�������	���	���������	��������	��	� �	(���	+���	��	�����!	* �	�%����	����������	�� �����	�����������	��	���������	���������	+�� 	��	���������	��� �����	��	������	��������	����������!		*����	,	����+	��������	��	������������	�%�����	��	� �	�������	���	��������	� �	����������!	-./0	 123	34565748	2/994:	 ;.<	123	34565748	2/994:	 =.<>5?8<@8	AB@C.0	 123	D7456BC5.<	 E??5C5.<B4	FB065<	 ;8C	3G9.0C	H0B<I>80	=.<IC0B5<C	JK	L�	 MN����	(O	P�K	K�������	 N����	(O	 QNR	'����������	��	���SP�K	��������	������)	 MN����	(O	 M���	(O	 L��N�	(O	JK	LM	 MQ����	(O	P�K	��������	 N����	(O	 QNR	'����������	��	���SP�K	��������	������)	 M��N��	(O	 �	(O	 N��N�	(O	*����	,T	������������	�%�����	��	���	K�$(	�%����	��������	����������	����������!	
�	� �	�%�����	������	���	JKL��	� �	���	��	P�K	���������	������	��	MN����	(O�	���	���S���������	P�K	������	��	N����	(O	���	�	����������	 ���	��������	U�����	(O!	* �	���	P�K	������	��	N����	(O	��	����������	��	�	����������	������	��	QNR	��	���������	� �	���V	��	���S��������	���������	��	U��N�	(O	��	���	P�K	�������	���������	��	�	�����	������	��	MQ��N�	(O	��	������	� �	���	K�$(	�%����	��������	����������!	* ��	������	��	���� ��	�������	��	� �	P�K	����������	��	MN����	(O	���	��	����������	M���	(O	������	���	� �	 ���	���	��	� �	�����������	�����������	���������	��	�	���	K�$(	�%����	��������	����������	��	L��N�	(O	� ��	� �	���V��	+���	��������	+ ��	�����������	���������!	#������	� �	����������	��	���������	 ������	� �	����������	�����	 ���	�	���������	�����	���	JK	LM	��	�����������	�����!			* �	����������	�����	������	��	�������	����+	� �	� �+�	���V��	L	���������	���	��	� �	K�$(	#$$!	
�	��	K�$(	������	������	��	�%�����	��	����	� �	P�K	����	� �	K�$(	#$$	��������	� �	���	�%����	��������	�����������	� �	K�$(	#$$	��������	� �	������	������	������	� �	���	�%����	��������	����+	� �	�%����	���������	���	P�K	��������!	$�	�	��������	���V��	L	���������	����	��	���������	���	����������!	* �	���	K�$(	�%����	����������	������	��	��������	���	�	��������	�����	��	� �	�����������	+���	��	���	��	W���!	* �	����������	��	��������	����������	��	� �	���S� ���	���V��	��	��	 �����	�����!		
�	������	������	�����������	� �	����������	��	���	�%������	��	����	�������	� �	���	��	������	� ����	��	��� 	������	� ��	� �	P�K	����������!	J�+�����	��	����	��������	������	�����������	� �	����������	���+���	� �	���	��	������	���	� �	P�K	����������	�����	��	�����+�	� ��	� �	���	�%����	��������	����������	���	��	�������!			* �	��������	��	� ��	� �	���	�%����	��������	����������	��	��������	���	��� 	K�$(	#$$	� ��	��� 	���	�����	��	���	�$**	�����	��	� �	������	���������	�����!	
�	+����	��	��	����������	����	��	�����	��	��������	�����������	���V	��	������������	��	��������	������	����������!	(��������	� �	����������	�������	���	������	��	��	�������	����	� �	���V��	���	������W������	���	� �	���V��	+���	�������	� �	����������	+ ��	��V���	��������	�����������	���	�����������	������	���������!	$	�������	����������	+����	����	��	��������	��	� �	
P"	����������	��������	��	� �	
X(	��	���������	� �	
P"	���	�%����	���������	���	����	��	� �	P"�	��	���������	� �	P�"	���	�%����	��������!	* �	��� ��������	�����������	���	� �	����������	��	���������	��	������	��	$������%	U!					#������	� �	����������	��	���������	��	K�$(	#$$	� ��	+����	��	���	� �	���	K�$(	�%����	��������	����������	+�� ��	� �	���V��	����	'L)	��������	���	������	��	���	� �	����������	��	� �	
��	
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���	���	��������	������	��	���	� !!	��	�"������	#�������	���"���	���	���	����"������	���	����$���	���	����������	������	�##�������	��	���%&�'	��������	���	��	�"##�(	���	���	�������)��������	���	����$���	���	����������	������	����	�"�����	���"���	���	����������	�����*	!��	
��	+���	����"��	����"������	��	�����	���#������	��	���	�,#���	����������	��	��	"#������	
��	-  	��#�����������	��������$�	����	+���	��������	����	�������	���	�����	��#����	��	
��	-  	�#������	�"���	����������	+���	#������#�����	��	'� .	����"�����	���	������(	��	���	
��	��	�"��	&�'	������������	���	��������	������������$�	�"��������	���"�����	����	���	
��	&�'	����"��*		�*	 ',������	��(% ����	.��/��	
��������	!���	�������	���������	��+	���	'� .	+���	��	������������	����"��	���	��(%�����	���	����%����	���/��	#��������*	!��	��(%�����	���/��	#��������	#�������(	����"��	���	����������	���+���	���/��	�
0.��	�����"��	"���	����������	�&1���	���	���/��	#�+��	����������	�.
.�	#��������*		!��	��(%�����	���/��	�"��	����	��2��	�*�*	��	�2��	#*�*	���	�#����3��	����"���	�����������	���	�����"���	������	���	'� .	����#����*	!���	�������	����	��$���	���$�������	��������	�,������	����"���	#������#������	���	�����	��#������	��(%�����	���/��	��������������*	�*	 ��(% ����	.��/��	�$��$��+	!��	��(%�����	���/��	���������	��$����	��#"��	��	#���"��	��������	���	���������	���/��	���"���*		0��	�,��#��2	4	5678	9	�����"����	������������	�"����	����	��	���	���	���/��	/��+	��+	�"��	�����(	��	�����$��	���(	���	+������	��	����	��	#"������	��	���	��(%�����	���/���	���	��	+���	#����*	4	:;<=>?8@8	9	���������	����"��	������	���������	���	����+�����	���������	��	#��$���	�������	����	���	�����	���	���	��,�	��(	���	���	#��������	A"�����(	��	����+�����	����	��(	��	�$�������*			4	:BCC	D=@E;<F	G;7=C	9	�	���#"���%�����	�����	����	#��$����	���	���/��	���	��	���	�#�����	���	���+���	���	�"##�(	��	����	���	�������	����"����	��(	������������	������*	4	HB@?I=8	9	���"������	��	��#����(	�#������	��	�������	����	��#���	���	���"��	��	�"##�(	����	���	���+	����	����"����	��	������	������������	�����*	4	G?8@=<	:6C=	9	�	��������	����	��������	���	������"���	��	���	����"����	��	���	���/��	�=JI*�	�����%"#	������	���#	������	��,��"�	��#����(�	�"��	�(#��*	'���	��	�����	���#������	���#�	���	��(%�����	���/��	#���"��	�����"���	��	����	���	������	��	�����	����	+����	�����������	�(����	����������(*			
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���������	���%���	&��"��	��	�!�	-�,&$		���"�!�����	��������	���������	��##���	�!�	�����#�	��	���������	�����*���	���	���������	��	�!�	-�,&�	���	���	���������!�#	��	�!�	-�,&	��������	�����������	�*��������$	&���	���"�!������	�����*�	���������	�����*��	���	�	*�������	��������	��	�!�	��� �!���	���"��	��	#������	���/����	��#�����	��	�������	���	����	�����������	���%���	�!�	��� �!���	���	���� ����	���"���$	)!�	���������	�����*��	������	��	�����	����������	��	�	��#�����	#�������	��������*��	4565�	�!�	��� ,!���	&��"��	
�������*�	'�,&-(�	%!��!	%���	��	���#�����	���	����������	���	�##��*��	�����!��	%��!	�!�	-�,&	#��#����$			�(	 
�&	.���	����������	,�	#���	��	-�,&�	����������	���������	���	!�*�	������#	���	�������	����	����	���	����������	����	����������	�����������	���!	��	�������	�#7��%�	�����	���	��/����	������																																															�1		
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#$	%���	���������	��	"�����	�������	����	����������	������	&��'���(	���	�"���	���������	�����������	�"���	�������	����������	������	������	�"�	�����	��	�"�	�������	����	�"���	�������	���	�������	����	�����	���	�"���	�����)��������	����	����������	����������� 	*������������	�"�	
#$	%���	�������	���	����������	��������	�����������	���	����������� 		!"�	+�*$	%���	�������	�������������	���������	��	�"�	
��	���)�"���	���,��	��	�������	�������	����	����������	���	�������"	���	-������	�����	��	���������	�����	��	�"���	����������	���������	�"������������� 	#��	�.������	�"�	�.������	���,���	"�-�	�������	�������������	���	������)"����	���������	���	���������	%��"	��������	���������	���������������	���"	��	��������	�����	���������� 	
�	��-�����	������	����	���-�����	������	���	��������	��	���	��-��	�����	����������	%��"	����	�����������	�"�	��������	��	��������	���	�	/��,�	%"���0	�������	,��%�	��	���	����	����-���	&1�2( 	�(	 +�����	��"������	
�	+�*$�	�"�	
#$	%���	�������	"�����	���)�"���	������	��"������	���	���	���������	%��"	������	����	���	����)��"�������	���������	����	����������	��	%���	��	-������	������	���	������ 		3���������	���������	���	���������	��	�"�	
#$	%���	"�-�	�	$4	������	��"������	��	�"�	����-���	"��� 	!"�	
#$	����	������	����	��������	��	�"�	+�*$	���,��	��%��	����������	&$
$(	������� 	!"�	
��	%���	������	������	��"������	��	�"�	����������	����������	��������	�����	&5$
( 	��"�������	������������	���	�"������	���������	%��"	���)�"���	������	��"������	����	���	�"�	�%�����	$4	6�������	����	�"�	����)����	���,�� 	
�	�"�	��"�������	�����������	����	���	������	��	������	���	��	�"�	����)����	���,��	���	�"���	6����������	�"�	
��	%���	������	�	������������	����)��"����� 	��"�������	������������	���	����	������	��������	������	����	��	�"�	����)����	���,��	%��"	�	�����	���-�	���'��	����%	�"�	���)�"���	������	��"�����	���	�"�	����)����	���,��	��	��)������7� 	!"�	����������	���%���	�"�	�������)������	���,��	&#$$(	�������"	���	�"�	���)�"���	������	��"�����	�����������	��	������	���������	��-������	�"��	�"�	
��	%���	������	��	�"�	����������	#$$	5$
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��;�	�,������	 ��������	&����	����&�	�,������	���������	��	������	��������	����	��	���	
��	�,������	���������'	(���	����&�	������	� ������	���	����������	� ������	���������	��	���	������������	����	���	���������	���*��	����������	&���	�������	 �������	&����	���	
��	�������	����	��������	�������	�� �������	��	���	�,������	���������'	-�����	���	$""�	���	
��	���� ����:��	������	���	���������	���)����	 ����������	�������	���	���*��	����	��	�����	��	���	������	������	 ��������	���*�	����������	&���	��������	�������	��	���	�,������	���������'	#����)���	��������	�������	��	���	
��	�,������	���������	���	����	�	������������	���	����������	�������	��	���	
��	���*���	 ��)�����	��  �����	��	�  ��������	��	�����	�,����	��  ��	����	���	���*���	��������	���	
��	��	���)�	������	����	������������'	(��	
��	��	���������	��	&��*���	�������	&���	 ��� ����)�	!�"#	��������	���	�����	���*��	 ������ ����	��																																															�8	(���	�� �	��	�,������	��������	��  ��	��	���������	���	����	��	 ������ ���	��	���	-!
#'	
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��������	���	��������	��������	 ������ �����	��!��	��!	������	���	!�����	��	��������	����	�� �������	��	���	���"��#		��������$�	���	!����	�����	 �� ����	���������	��	����%	 ���!�&���!	��!	!$��������$	����!���!	���������	��	����&����!���	��	�����������$	��!	����	���	���"��	��	���	��������	���������	���%���	���	
��	'((	��!	���&)�(*	'((�#		�+	 )� ����	����	���	)�(*	,��� ����	-���	!����	�����	 �� ����	���������	��	�����!	��	)�(*	���	.)
*	�����%��"	���	��  ������	�� ����	���	��	���	)�(*	���� ����#	/�!��	���	.)
*	�����%��"�	���	.)
*	�����$	�����������	�� ����	����	���	'((	�������	���	����������	��	����	����!����#	-���	 ������	�������	���	�� ���	����!����	������	��!	 �$	���	���	��������$	������������	������	��!��	���	)�(*	�����$0�	�(--#	/�!��	���	 �� ���!	�����%��"�	��	�� ���	���	��	���	)�(*	���� ����	����	������	������������	��!��	���	��� ������	)�(*	�����$0�	�(--	��	�����1�	��������	������������	������	��	��  ���	���	�� ���#	-���	�  �����	%���	��� ������	���	)�(*	�����$	���	���	���	��	���	�$�����	��!	��	%���	��2����	���	�� �����	��	%��"	%���	���	�  �� �����	)�(*	�����$	��	������	��	�� ���	����&����!���	���	��	���	)�(*	���� ����#	)����!���	���	.)
*	�����%��"	��	���	)�(*	��"��%��!���	)�(*	��������	3������������	 ����!�	��������+	%���	��������	�!�����������	�����	�(--�	��!	����	������������#	.���	��� ���	��	���	
��	'((�	�� ����	���	��	���	)�(*	���� ����	��	���&)�(*	'((�	%���	��	��������$	��  ����!	��!��	���	��������	�� ���	!�����#			�#	 4���������	4��	3454+	(���������	��!	6� ������	-��	)�(*	!�����	���"�	��	�������	���	���	�����	��!	�� ������	��2���������	�������	����	�����	454	����������	��!	��!������	 �������#	-���	�����!��	���������	��	454	��������	�����	�������!	�$	 ������	���	454	���������$	��� ������	���������!	%���	 �%��	�������������	����������	�����	�����	��	���	
��0�	�������$	����������!	�����	����	!�� �����	��!	������������	��$	��2����!	454	�� ������	��!	������������	 ��������#		-��	 �� ����	��	��	�����	)�(*	%���	���	��������&� ������	�  �����	��	���	�����	����	���"����!���	���	��������	%���	���	!�����	��	��	���������	��	���	.)
*�	��	��	���	����	!�����!	� �����	��!	��	��2�����	���	�����	������	��	�� �����������	�������#	*��������	��	����������$	��!���	���	���������	�����	��	 ������ �����	���������	��������	�����	��� ��	��	�����	!����!	��	�	454	����������	����#	-��	
��	�������	��	��������	%��"���	��������������$	%���	���������$	��������	��	 �����	���������	��	���"��	!�����	%���	�  �������	�����������#	
�	��������$�	���	
��	%���	%��"	%���	���"����!���	��!	���������$	��������	��	�����!��	!�����	�� ���������	����!	��	������	���"��	�� �������	��!	���������$	��������	�����!���	�����!�����	!��������	!�����	�  �������	�!�������!	��!	�����!���!	��	���	)�(*	���"����!��	 ������#				
�	���������	���"����!���	������	��������������	��!	 ����!�!	��������!������	��!	���!���"	��	���	��������&� ������	�  �����#	7�$	�����	��	���!���"	�����!�!	���������	��	���	���	�� ���	����������	��!	���	
��0�	����� �	��	�����!�	��������	��	�����	�����!��$	!�� ����	%����	��������	�����	���	��	����������$	��	������	 ������	�� �����	���	!�����	��	���	454	���������������	��������!������	��	%���	���������	�����!	��	����$	�������������	��������	��	8(�.
0�	�  �����	��	������	$�����	��!	��������!������	�����!���	�����	��!	�����$	�����	�� ������	�������#	-���	454	�������	��� ��!�	��	�����	�� ���	�����!	�$	���"����!���#		
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��	 ����������	� �	 !"�	#�$%���	&
'	���	()(	!���*		�����$�	����������	"�$	%"�	���*	������%�*	��%�+�	()(	������%���	,������	�����	$%�%�$	,��%���,�%���	��	%"�	#&
'�	%���*-$	#&
'	��$���	����$�$	��	������%���	%"�	��$%	��	���,�������	,���%	��	������%����	���	��,��%���	��.�������%$	��	%"�	����������	/��	0�$�����	�����-$	��/0��	��,1���1%����	,������2	#"��	��������	��%,�%	%�	$��+�	����������	�������	$�"�������	��������%��$	���	��$�����$	����%��	��	�//$	��%$���	��	����������	$����%	���	�����$	���$�$%���	��	�	()(	���	��,���%*	�'#�	.���%�%*	���	�	()(	,����	�34'#"�	%"�%	������%	%"�	$�"�������	��������%��-$	5��������$$	%�	����	��%,�%	����	%"�	��$�����	�+�������	%�	$��+�	����������	������	���	%"�	,��%���,�%���	��$�����-$	��$%$	%�	���,�*	5�%"	����������-$	()(	������%���$	��	��������%	5�%"	%"�	���$%	6���$���%�����	����+����	�,,����"2��	#"��	��%��������	%�%��	��,��%$	%�	�	()(	������%���	�����	%"�	
��-$	�,%���7�%���	�%���7�$	��%"	%"�	()(	���	�����	���	�����*	���	%�	��%������	5"��"	��$�����$	%�	�%%����%�	�$	$��+���	����������	������	��	�	���$%	��$%	������2	
�	�	��$�����	���$	��%	$����%	�	���	�����	��	%"�	()(	���	��,���%*	�$	7���	'#�	%"�	
��	���$	��%	�%%����%�	%"�	��$�����	%�	$��+�	����������	������2			!"�$	��$���	������%$	���	#&
'	%���$���$	$��+���	����������	������2	
�	������%���	5�%"	%"�$�	��,��%$�	%"�	
���	�/0��	���	$%���"�����$	"�+�	�������7��	%"�	,"��������	��	$�������*	��$,�%�"	��	5"��"	"��"��1���%%���	��$�����$	��*	��������	%�	$��+�	������	��%$���	��	����������	5"��	%"�	�,%���7�%���	�%%����%�$	��5��	���%%���	��$�����$	%�	$��+�	����������	������2	!"�	
��	"�$	��,�����%��	�����%	����$	%�	������	%"�	,�%��%���	���	$�������*	��$,�%�"	��	%"�	#&
'	���	,��,�$�$	����%�����	��"�������%$	��	%"�$	�����	,��,�$��2		!"�	
��	���$	��%	����%��*	���$$���$	�$$����%��	5�%"	$�������*	��$,�%�"8	��%"���	�/0�	������%$	���	%"��	%"����"	�%$	��%$%������	���$$���$	�������%���	�*	�������%���	%�%��	����������	#&
'	���$$���$	�%	%"�	��$,�������	$�����	��%�	���	%"��	$��%���%���	���$$���$	��	#&
'	,��%���,�%���	��$�����$	��%$���	��	����������	%"�%	%"�	�����%	�,%���7�%���	�%%����%�$	�$	$�,,��%���	����������	������2 ��	�/0�	%"��	�����$$�$	#&
'	��%$%������	���$$���$	%"����"	%"�	�����%	��%������%	��	�����*	������%��	����5����$	%"�%	�/0�	5����	�%"��5�$�	������%�	%�	����%���	��$%����%���	�%���%��$	5�%"��	����������2	!"�	��%$%������	���$$���$	�������%���	�$	$��6��%	%�	�/0�-$	6���$���%���2		 ���	 �%�%�	0�����%���$		����������	"�$	�$%����$"��	�	������	,����	���	����%����%*	%���$��%���$�	���	#�$"���%��	5���	��	$�	$%��%���	��	���92 � 	!�	%"�	�:%��%	,���%�������	%"�	()(	�����%	��$���	����5$	$�"�������	��������%��$	%�	������%	%"�	��$%$	��	���,�*���	5�%"	$%�%�	()(	��,��%���	���	�����%���	,������$	��	%"���	��������	���$2	!"�	
��	��*	%"��	������%	%"�	��$%	��	������	�����	%"�$�	$%�%�	,������$	��	�%$	�,%���7�%���2																																																	��		;<<	=<><?@AAB	
��	!�����	$��%���	��29�2	0�$�����$	��%�����	%�	����������	�������	%"�	��$%	��	()(	���,������	��	%"���	�����*	���2	 ��		!�%��	 �	����������	����	��	0�����%���$2	���%���2	C�D   �"�� ��/�2		 � 	!"�	
��	�����$%���$	#�$"���%��-$	�,,����"	5���	���%����	%�	�+��+�2	E����	#�$"���%��	$%�%�%��	%"�	#�$"���%��	��,��%���%	��	&�����*�	��	���$��%�%���	5�%"	%"�	#�$"���%��	E%���%��$	���	!���$,��%�%���	�����$$���	���	#�$"���%��	��,��%���%	��	���������	��$%	���,%	�*	������%���	�	��%"������*	��	%"�	��,1���1��+�$%	���%�:%	���	�����$$���	��,��%��	����%����%*	�$$����%��	5�%"	�	���%����7��	�����*	�����%	�*	��%����	 �	���F2	
�	%"�	,���%	��	���,������	�"����$	��	%"�	��%���	��	%"�$	������%����	,�%��%����*	�����	�	������	,������	5�%"	�����������	%"�	��$�����1$,������	�����	5���	���������%�	%"�$	�"����2			
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��	 ��������	��������	������� 	!"�	 �#��#��$		% �	&��'	��������(��������	������� 	��	��	�)*������	��	* �	+&
'	,�����	* �*	����	��������(��������	��,	�,,���	*�	��*���-�	,����*� .	
*	��	�����*��*	*�	��*�	��	* �	&��'	���*�)*	���	/0/	����������	��	��*���*��1	����,	��	����	*���	,����*� 	��,	�����*���	���������.	0�$�#���	* �	��**�����*	��	/0/	�**����*����	��	����,	��	* �	/0/	�**����*����	�� �,���,	��	* �	&��'�	��,	* ��	��	/0/	�**����*���	,�#��*����	,����*� �,	��	* �	+&
'.	% �	������� 	�����,��	����	,�����	�����	* �*	,�����	����	* �	������*	+&
'	,�����.	2���*�	*�	�����	$�* 	�*�*�	/0/	������*�����	* �	�����	��������	��,���	* �	/0/	������*���	�����	��,	* ���	/0/	*��������	���*��,	��	����	* �	3���	��,	* ���	*��������	��	��	* �	������*	+&
'	,�����.	�����,�	�*	������*�	/0/	��,	�,,���	��,	/0/	�**����*����	���	���*����	/0/	������*���	�����.	% ��,�	�*	��*��,����	�	��$	/0/	����*�����*���	������� 	����,	��	��	��*���-�,	����*���	��* ��	* ��	����(�����**�,	����	�� �,����.	2���* �	�*	�������	�	/0/	��*	�)���*	����*����*	*�	��*���*�	* �	��*��*���	���	�����,��1	,����*� 	�1	����*���	�������*�	/0/	�**����*���.		% �	�����	��������	�����,��	* ���	� �����	����	* �	,���*	�����	��������.	2���*�	�*	���������	��,	��,�*��	* �	����*�����*���	* �*	$���,	����	�#��	����	&��'	*�	* �	+&
'	��	* �	,���������	��*$���	* �	,�1(� ��,	�����1	�$��,	��,	* �	,�1(� ��,	/0/	�$��,	*�	�����	$�* 	* �	������� 	*�4��	��	* �	+&
'.	�����,�	* �	�����	��������	���������	* ���	�����*�	��	* �	/0/	��*	�)���*	����*����*	$ �� 	$��	,�#�����,	*�	����*	�����,��1	,����*� 5	* �	��������	��*����	* �	��*������*1	*�	 �#�	* �	����*����*	��	�	�*�*��	��	,1�����	����*����*	��,	*�	* �	�)*��*	��������*�*���	��6�����	�	�*�*��	����*����*�	�*	$���	��	����,	��	* �	��*����	��*	*�������	��	* �	���#����	���4�*	���7	* �	����*����*	$���	��	*����,	���	���	���	���(/0/	������*���	����	3���	���	��1	 ����	�	3��	* �*	�#������	$�* 	�	/0/	������*���	����	�����	* �	��&7	��,	�*	�,��*�����	* �	�)���*����	���	��	������*1.	% ��,�	* �	�����	��������	�)������	* �*	* �	/0/	��**�����*	#����	$���	��	��������*�,	��	�	����*�#�	#����.	% ��	���*	���������*���	��	��������1	$ ��	* ���	���	���*����	/0/	������*���	������	��*	�*	,���	��*	� ����	* �	��**�����*	��1���*	*�	���������	* �*	�����#�	��	�**����*���	*�	���#�	,����,	��	�	/0/	������*���	����.		 !��	 /������ ��	3���,��1		% �	��������	��	* �*	* �	
��	$���	��,�*�	* �	������� ��	����,��1	���,	���	/0/	������*���	��������	*�	������*	�*�*�	����,�����.	%�,�1	* �	
��	����	3��	����,�����	*�	��������*	/0/	������*���	�����.	% �	��*������	���	� ������	* �	������� ��	����,��1	����	3���	*�	/0/	������*���	�����	!89:.�	�*�*�(��#��	����,������	��	* �*	�*�*�	������*����	,�	��*	�����	$�* 	3��	����,�����.	% ��	$���	����$	* �	
��	*�	������*	* �	,����*� 	���*�	�������*�,	$�* 	/0/	�������	�������	����������	���	���������	$�* ��	�	�*�*�	��	,����*� �,	*�	���#�	,����,	$�* ��	* �*	�*�*��	��*	��*	������*	* ���	���*�	��	* �	,����*� 	��	���������	��*	���;��*	*�	* ���	��������."��		% ��	,�����	� ����	$���	����	�����*	* �	/0/	,�����	��	* �	+&
'.		
�	�����	$ ���	��	��*�*1	 ��	�������	�*�*�	���#������	��	$ �� 	��* ��	������*���	��	���,	��	��*	�������*�,	$�* 	* �	�*�*�	���	/0/	������*���	���������	* �	
��	���	��,��	* ���	���6��	�������*�����.	
�	���������*���	$�* 	* ���	��*�*����	* �	
��	$���	��,��	* ���	���*����*�	*�	������																																															"��		2���	��	��������*�*���	�������*�#��	* �	
��	$���	������*	����,��1	�����	��	�*�	'��*��	2���	$�* 	�	��$	/0/	������*���	����	����,	!:9<9�	���	+��	���(/0/�	��,	�������*�,	��,��	!
��,���	����,���	��,	��*��*����	��,	���������.	+�	���	��������	��	�������*���	���,	����,	��	+&
'	���,	�������*���	����*�	!&=�
���	�*	* �	3��	��#���	��,	* ��	,��*����*���	* �	,����,	*�	���*��	���,	�������*���	����*�	!�=�
��	�����	���,	,��*����*���	���*���		*�	�,��*��1	,����,	�*	* �	/0/	������*���	����.	>�,��	* ��	������� �	* �	
��	$���	���*����	*�	�������	�	��$��	�������	����*����*	�*	* �	3��	��#���	��*	�*	$���	��	����	*�	�,��*��1	$�* ��	�*�	���4�*	��*���-�*���	* �	&��'	&�*�*1	,����,	��	* �	/0/	������*���	����.	
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���	������������	���������	������� 	���	���	�����	��	������	��!	!�� 	���	������	�� ����� 	��	���! 	���	 ��"���	��	�	 ����# 	�������$	%&'	 (�!!����	�������������	��!	)����������	%�'	 (�!!���	*������� 	+��	,�)*	-.-	!� ���	������� 	�� � 	��	����������	 �������!	��	 ���!�����	����!������ 	���	�������������	�� ����� 	��	�����	��! $	+������	���	��! 	 �������!	��	 ���!�����	����!������ �	���	
��# 	���/��	������������	��� �!�� 	�������	�����������	�� �!	��	0����	�� ����� 	���	������!	��!	0���	-.-	����������	����	����	����	��	 ��1�	!����!$	+�� 	�����������	��/� 	�����	���� 	%2'	��	 ��1�	������	��� �!�	�	-.-	����������	����	���	������������	����	��� �!�� 	���	�� ����� #	������	��! 	����� �	����	���	���	 ��"���	��	���	-.-	�����������	%�'	��	 ��1�	������	�� �!�	�	-.-	����������	����	%�������!	��	���	-.-	����������	����'	���	������������	��� �!�� 	���	�� ����� #	������	��! 	3	-.-	��!	�!!�� �	��!	%&'	��	 ��1�	������	�� �!�	�	-.-	����������	����	%����	�� ����� 	�� �!�	���	-.-	����������	����'�	���	������������	��� �!�� 	����	���	�� ����� #	������	��! �	0����	�����!�	���	�� �	��	-.-	����������$		����������	�	-.-	��!	�!!��	� 	1��������	��!	������� 	���	0��������  	��	��	,�)*	 ���!�����	����!������	��	 ��1�	!����!	��	�	-.-	����������	����	��!	��	 ��"���	��	���	-.-	����������	���	������ 	����	����	����$	�������	��	���	�������	4,
*	���� �	���	
��	0���	���������	�	��5����	-.-	��!	�!!��	�����	���	����	�� �����	��� �!�	-.-	����������	���� 	��	�	!����	�� � 	��	���	���	-.-	��!	�!!��	����	�	 ���!�����	����!������	���	 �����	��	���	!��6����!	���/��	���	����	����	��	 ��1�	!����!	��	�	-.-	����������	����$2�&	)	-.-	��!	��	����	*4	0���	�������	���	�� �����	� 	���1�������	���	!� �����	��	 ��1�	���!	��	�	-.-	����������	����$			����������	���	�0�	 ���� 	����	0���	��1�	������	�������	��	���	 ����	��	���	,�)*�	4� �������# 	���6��!6��1� �	�������	��!	����������# 	���6��!6���!�	��������	���	���	���/�!$2�7	+��	�0�	 ���� 	���	����/���	��	 ����	�	������	-.-	�����	��	���	��� ��	��	���	,�)*$	+�� 	�� � 	�	���������	��	!����������	��0	��	�����	���� ��� 	���0���	����������	��!	4� �������	����� �	���	�0�	 ���� 	0���	���	���������	����	�����# 	����������	�� ������� $	+�� 	0���	�� ���	��	 ���	������� 	������	-.-	����������	�� � 	����	����	 ���� 	0���	��6 ����	�����������	����������	�� 	�	����������	����������	��	���	 ����	��!	 ��1� 	���	�����	-.-	������$	+��	
��	���������� 	 ����	��������� 	0���	�!!��  	��� 	�  ���	��!	���	
��	0���	���1�!�	���	����  ���	 ������	��	����$	8����������	���	�0�	������� 	0���	���	��	���/�!	��	���	 ����	��	���	,�)*�	�� ����� 	��	�	-.-	����������	����	0���	�����!�	�����	-.-	�� � 	��	�����	������	��!	��!	��1�	�	��!	�!!��	��	 ��1�	!����!	��	�������	 ����	0���	�	-.-	�������	������	��	�����	%9:;:�	�	��!	�!!��	��	 ��1�	���	�����	-.-	����������	����<	����������	��	4� �������'$	+�� 	��������	����0 	���	�� �����6 �������	�����������	��	�� ����� 	��	�	-.-	����������	����	���	 ��1���	���!	��	�������	-.-	����������	����$	=��	�5������	�	�� �����	��	4� �������	����!	 �����	�	-.-	��!	�!!��	��	 ��1�	!����!	��	����������$	>�/�0� ��	�	�� �����	��	����������	����!	 �����	�	-.-	��!	�!!��	��	 ��1�	!����!	��	4� �������$2�?																																																	2�&	=��	�� ����� 	������!	0�����	�	-.-	����������	�����	���	
��	0���	�� �	�����!�	���������	��1��	��!��� 	�� �!	��	���1������	����0����	����� 	� 	� 	!���	��!��	���	-.-	�������	������ $		2�7	
����������	��	�)8(# 	���/���	��@�������� 	���	�1�������	��<	%>��/'$	4� �������	�� �	�� 	�	 ���� 	��	��@�������� 	��!	����������	 ��� 	����	0���!	���!	��	��	���	������	���/���	����!	��	�����1�!$	2�?	A;;B	CDEFG	��������	��$	+��	
��	0���	0��/	0���	 ����	��������� 	� 	���	���� 	�����!	�����	��	����������	�1��1�$	
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���	 �����������	���	���������	�� !���"	#���$	�"�	
��	������� 	"�$	�����������	����� 	� 	$���	� 	�"�	����������	���$���	 ��������	�� !���"	���	�����������	�� !���"%		&'	()*	+**,-./	0����	�"�	
��1 	�� �����2 !������	�!!����"�	�"�	
��	$���	���	���������	�	���� ���	��	 ��3�	������	$��"��	�	454	����������	����	����  	�"�	�� �����1 	 �"�������	�����������	 ����� 	�	3��������	454	���	������	����������	�"���	$��������  	��	 ��3�	������	��	�	454	����������	����6	7"�	���8��	�!����9�����	��������� 	�"�	�����	��������	454	���� ����	��	���	��!����	���	�	454	����������	����	�� ��	��	�"� �	���	����� 	���	�"�	����� !������	������	��� 6				:'	;<<-)=><)?@	).	=+.,*	?@	,@,-AB	C	DED	=)*./	#� ��	��	�"�	 ��������	���	����� �	�"�	�!����9�����	 ����� �	��	��������� �	�� ����� 	�� ��	��	�"���	���!� ���	������	���	454	����	��$� �	��	"��"� ��	�����	�"�	�����	FG	��	454	���� ��� 	� 	�����	���������6	7"�	 "���$	!����	��	�"� 	454	���� ���	����������	��� ������	� 	�"�	��������	454	!����6	����������	�� ����� 	���	!���	�"�	!������	��	�"�	��������	454	!����	���	�"�	H�������	��	�"���	454	�����������6		I'	;<<-)=><)?@	)@	-,J+<)?@	<?	<K,	L?>@<,-M+L<>+J/	�����������	��	���� ��� 	��	 ��3�	������	��	�	454	����������	����	���	�����	���"��	���3�	��	����$	�	�� �����1 	��������������	�!�������	��3��	� ����� "��	��	�"�	454	���������	!�  �	����"��	�� ��  ��	����$6	N��	�O��!���	��	�"�	GP
F�	�	�� �����	���	�����3�	�	454	�����������	$"��	�� 	��������	�$���	� 	��  	�"��	�� 	�� �	 �"�����	���	��	�	���������	��	����	��	��������	�� !��������	��	��"��	�� ����� 6			Q'	;<<-)=><)@A	-,.?>-L,.	<?	+	DED	-,A>J+<)?@	+-,+	R+B	-,.>J<	)@	.,L?@*+-B	*).S+<LK/		�����������	�� ����� 	��	�	454	����������	����	���	�� ���	��	"��"��2��������	�� ����� 	���8�������	�"� 	�����������	��	 ��3�	����	��	��"��	#�� 	���	��	�	454	���!������	����	�TUVUW	 ��������	�� !���"�6X�Y	N��	�O��!���	�	454	�����������	��	�� �����	��!�����	����$	�� 	�!����9��	��������������	 �"�����	���	�� ���	��	 ��������	�� !���"6		Z'	[@L-,R,@<+J	*).S+<LK	.K?>J*	@?<	=,	L?@MJ+<,*	\)<K	.,L?@*+-B	*).S+<LK/	
����������	�� !���"	� 	���	�� !���"	���3�	�"�	454	��������������6	]��	���	�����������	�� !���"	�"��	� 	���	��"��$� �	����������	� 	�"�	�� ���	��	 ��������	�� !���"�	���	�"���	� 	��	FG	��	FG	�������� "�!	���$���	���� ��� 	���	 ��������	�� !���"6	
����������	�� !���"	���	�����	���	�	3������	��	��� �� �	 ���	��	$"��"	�������	�X�	��������	�� !��������%	 ��!�� 	!�$��	��	�	���2454	����������	����	�"��	��"��$� �	$����	���	"�3�	����	 �"������	���	������������	�� !����	�� ����� 	��	�"�	454	����������	�����	���	���	"�����	���!���	 �"����� 	���	�� ����� 	��	�"�	���2454	����������	����6	P3��	��	�"�	454	��������������	��������	��	�"�	454	���������	!�  	� 	��	�!����9��	 ��������	�"� 	��������	�� !��������	� 	 ����	!�  ����	��� ���	454	����������	���� 	��	�"�	
NF	����� �	�"�	����	����������	���	����� ����	!������ 	���	3���	���������	��	�"�	�$�	!������ 6																																															X�Y	� 	�	���������	���	���8��	!������!��� �	�"�	
��	!���� "� 	��	�	����"��	�� � 	��	�� 	F���"��	F��8��	
����������	̂�!��� 	�����	GP
F	���� ��� 	��	����	��!�	$"��"	� 	�H��3�����	��	454	����������� 	��	����	��!�6		�_��8�	
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���	 ��������������	���	 �� �!�	��	�	"#"	��������������	�!	��	�!�����!�	�	��!�����	��	$��������	%���	$�! ����	%���$	��&�	�������$	��	���	���'"#"	����������	����	%������	�����!	��	!��&�	$����$	��	"#"	����������	����!(	
�	���	)*
+�	���	��������������	�!	���	!���'!�������$	��!�	!���$���(,��		-����!�	�����	���	��	��!�	!���$���!	��	*�.+�	���	 �� �!��	��&�����!	�	! �����	���/��	���	��	���	$�0'����$	���/��	 ����!!�!	������	���	������	���/��	����	!����0	��	���������	�	"#"	��������������	�1"#"	���������	 �!!2�(	���	
��	������ ���!	���	�����!�	����	��	!����$��0	$�! ����	��$������!	%���	�����	$��	��	��	�� ��&�$	"#"	��������������(	���!	�!	�����!�	�	����	� �����	"#"	��������������	!����$	��!���	��	��%��	$�&������!	���%���	���	"#"	��������������	��$	���	������	���/��	���(	���	
��	�������!	���	&�����!	���/��	 �!!�!	����%�	%����	%���	��������0	%���	�����	���%���	,�3��	��$	,43��	���	$�0	������	���	���$���	��0�	��$	��$�����!	%����	��$	��%	"#"	����������	��!�!	���	���!�$���$	��	����	���/��	 �!!3		,(	567	89::;	*�!���!	���	
��	��$	*�.+	�������!	���	����	�����	-..	����������!	 ����	��	 ������ �����	��	���	*�.+	�������	�	��!�	����	$��������!	%������	����	 ������ �����	-..	��!	!���������	!�  �0	��$	��!��&�!	��	����	������!��$	$����$�	��������0	!��&���!	��<��������!�	��$	����������0	��<��������!(			=	��	��!���	>.	��!�����!	���	��	��������$	����	>.	�� ����0	��	*�.+	-..!	��!�	��	!��%�	�!	���/��	,	�����0	����!���!	����	���	
��	-..(	���	
��	�? ���!	���	"#"	��$	���	���!�	>.	��!�����!	��	�����	���	��!�����!@	>.	�� ����0(			�(	ABA	CDEDCDFGD	89::3	���&�!	�!	���	"#"	��������������	�0	���$���	��	� �����	!�������	%����	���	$����$	��	���	���'"#"	����	�!	� ������0	!��&�$	�0	��!�����!	��	���!	����	%������	"#"	����!���!	����	"#"	����������	����!(	���!	���/��	���	%���	��	�$�������	��	���	
H+	%���	���	�����%���	�?�� ����!3		=	
�	%���	���	����%	���	�� ���!	����	�	"#"	����������	�����	��%�&���	�? ���!	����	�	"#"	����������	����	%���	��	����%�$(	���!	%���	�  ��?�����	��%	-..!	���!�$�	"#"	����������	����!	%���	����	�����	�%�	���$	%���	�����	��������	�����������	!������	��	���	����� �	��	��!�	!���$���!(	#�%�&���	��	���	"#"	���������	 �!!�	����!���!	���%���	-..!	���!�$�	"#"	����������	����!	%���	��	� ������0	!���$���$(	����������	���	� �����	!���$���	����	���	"#"	���������	 �!!	%���	�������	��%	!�  �0	��!�����!	���	� ������0	!��&�	$����$	��	���	*�.+	���� ����	%������	���	�� ���!	����	"#"	����������	����!	��$	���	�!!������$	"#"	����������	��!�(	
�	���	)*
+�	��!�	!���$���!	�����$�	$�0'����$	����!������!	%���	�����	-..!(	���!	��$�����	���&������	�!	��	�  �� �����	�?���!���	��	����	�����(	
�	��! ��!�	��	�%�	!��/����$��	��<��!�!	����	���	
��	���0	������	�	��������������	��	���	-..	��&��	��$	���	���	���	�����	���'"#"	����������	�����	!���	��	�  �����	%���$	���	����%	���	��������	����!���!	��	�����	��$	���!	��!���																																															,��	
�	���	
H+�	���	 �� �!��	%���	�����	"#"	�����������!	��	���	��%��	��	���	���	"#"	��$	�� ����0�	���	���	��!�����@!	� ����I�$	$�! �����	��$	���	���	 �!���&�	$���������	���%���	���	�����!�	�����0	��$	�� ����0	��$	���	��!�����@!	��!�	!���$���(	���!	���!������	�������!	���	�����	����	�	��!�	!���$���	!�  ���!	$����$	����������!	 ����	��	���	����'����	���/���	%����	�����!	��	!���	$�����	�&�������	�� ����0	������$	��	!��&�	$����$	��	�	"#"	����������	����(	���!	����	��$���!	���	 ��������	���	!����$��0	$�! ����	��$		��!�	�  ���!	��	���	)*
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�����������	��	�����	������������	�������	��������	��	���	������	��	������������	��������	����	� �������	��	���	���!��	������	���	��������	����������	����	���� ��	�	����������	�����"	#���	����	��������	����������	�����	��	��������	$%&"�	�������	��������	���	���!��	'���	���!	��	��(��������	��	����	���	�����������	������	���	���������"	)��	�*������	���	���!��	���	�'���	��������	����	������	����	���������	'�����	���	+,,	��	����	+,,	����	���	�����	��-���������"	#���	���	��������	�����	�����	��	���	.�,/�	��	'���	������	��	�����	����������	��	���	��������	������	���������	0/.�1	��	���	2/
	���	���	�������	+,,	���	���	����	��	���	����������	'����	����������	���	�������	��	��������	�� ����"��3	
�	���	#.
/�	����(����	����������	�� ����	�������	'���	������	��������	������������	�����������	����	��	��������	�����������	�����	���	����	�����������	���	����������	'�����	���	����������	���������	��	���	2/
"	4��	#.
/	������	��	���������	����������	�� �����	�������	����������	'���	�������	��������	������������	�����������	'�����	���	+,,	��	'����	���	����������	��	�������"	4��	
��	���������	����������	�� ����	�������	��	�	������	��	�������	��������	����������	�����������	�����	���	+,,�	����������	'���	���	��������	�����"	
�	���	��������	�����	��	���'���	�'�	#.
/	+,,��	���	����������	�� �����	���	������	���'���	���	�'�	+,,�	5�65��	'���	���	�*�������	����	������	����������	'���	���	
��	+,,�	���	����������	�� ����	��	���������	�����	��	���	#.
/	+,,	����������	���	��������"	
�	���	#.
/�	���	#.
/	����������	�� ����	7	����	!��'�	��	����������	����	7	��	�������	�������	���	������	����	��	�	���	�����	'����	���	�� �����	�������	���	������	��	��������	����������	�����"	�1	 4�������	���	����������	8� ����	,���������	��	.�,/	8� ����	����������	'���	�������	��������	������	��	�����������	��	���	����������	���'���	�'�	.�,/	+,,��	��	'���	��	����������	�� ����	����������	'���	�������	��������	������������	�������	'���	������	��	.�,/	�������	��	��'	����	������	��	#.
/"	9�'� ���	������	����	��������	�����	�� �����	�����	���	��������	��	:����������	�� ����;	0��	����������	����1	�����	���	����������	������	�����	�����	����������	'���	��	���������	���	�������	�������������	'���	���	.�,/	������	7	���	����������	���	�������	��������	�� ����	���	�	��������	����������	���	�������	����������	�� ����"���				4���	�����	��������	�������	���	��������	����	��������	�� ����	��������	��	���	����������	���'���	�'�	.�,/	+,,�	��	������	5�65�	���'���	���	�'�	���������	���������	'���	���	
��"	4��	��������	�� ����	�������	�������	�'�	.�,/	��������	�������	������������	��	���	���������	��	�������	������	����������	���	����	���� �	������	��������"	4����	�������	�����	��������	�� �����	��	����	���	�-�������"	4��	������������	�������	��	���	.�,/	�����������	���!��	��	���!��	��	���	���!��	<	������������	����	�����������	���������	���	�������	��	��������	�� �����	'���	���	��������	������	7	�����������	��	.4�8�	7	����	0�����	���	������1"	4��	�*�������	��	���	�������	��	��������	�� ����	5�65�	���'���	�'�	.�,/	+,,�	��	'���	������������	������	��	���������	��	����	� �������	��	�	������������	��������	�����	����'��	��	$%&"�	'����	����	�������	�����	������������	������	��	���	���!��	��	�� ����	���	������=�����"	
�	����	���������	���	������������																																															��3	4��	
��	'���	���������	��������	�� ����	���	�������	���������	����� ��	���>��	�����������	��������	���	�����	�����	��	'����	�	�������������	+,,?�	��������	����������	����������	�������	�������"			���	������	���	@&AB	C$D&	E&FFB&D&GF	@&H$&I	JG$F$AF$H&�	���	
��	����������	��	������������	����������	���	������	'�������	�������	���	#.
/	����	'���	���	#.
/	+,,	���	�	��'��	�������	����������	 ��������"	4���	�����	����	��	�������	����	��������	'�����	���	#.
/	����	���	���'���	#.
/	���	���(#.
/	+,,�"		4��	�������� �	����������	����	���	
��	'����	������	���	.4�8��	'����	���	����������	'���	���������	���'���	+,,�"	4����	�����	����	��	����������	���'���	���	����������	��	��������	���	����������	�� �����"	@&AB	C$D&	E&FFB&D&GF	@&H$&I	JG$F$AF$H&K	�������	���	����"		2��!		
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��������	����	�������	���	����	����������	��	��������	�������	��������� 	����	���	������������	������	������� 	��	���	���!��"	
�	���#��	���������	�����	���	�������	��	��������	�������	$�%$�	�������	���	&�'(	)''�	 ���	���	�����	����	�*������	��	������	����������	������������	�������	���	���	)''�	+,-."�	�/������	���������	�������	���	��������0�	 ��������	��������	�������	�������	������������	���	��	������� ��� "			��������1�	����	�����	/��/����	�������	���	/��/����	����	����������	�������	��������	�������	��	��� ���	������������	�����������	��	���	��������	������������	������!	��	���	&�'(	�����1	��	����1	�������� 	��	���	&�'(	�����1�	����� ���	����	���	
��"��2	3���	�//�����	��	����������	����	���	����������	��	����������	��������	��	���	4&
(�	�����	���	����	����������	��	������ 	����	���	&�'(	)''"	��	���	
��	�1�����	����������	��������	��������	��	���	��������	������������	�1����	���	�������� 	��	��� 	����������	�������	�������	�� 	�������	�����	��������	���� 	��� 	��	�� ��	����������	�� 	�� ������	���	
��5�	������1	��	��� 	�����	����������	�������	������"		(���	/���������1�	��	�����	��	�	��� ���	��������	������������	�����������	���	���!��	��6 ��/������	����������	��������	��	���	)''	��	��������	�������	��� 	�� 	�������	���	)''5�	�����������"	�������	���	������ 	��������	����	�����	��������	���� 	��	���#�������	��	�����	�������������"		���!���� ���	 �	���	�//���	����	�//�����	���	����������	����������	�������	���	/����1	��������	�����������"	����	���!���� ���	��������	��	�//���	����1	����������	����������	��������	��	���	&�'(	)''	�����	���	����������	���������7��	��������	��	�	������	��	��� ���	������	��	�����������	��	��������	/����	 ��	��	��/���	��	��������	�����	������	����������	�������	&�'(	)''�"	3����	�����������	��	���	��������	������������	/����	��	�	)''	������	��	/����	 ��	��	��/���	�����	������	���	��	�����/��	����������"	'	������	�*��/��	��	��	
3�	��	�	����������	��	�����	��	��	��������	/���	��	/�1�����	����������	����	��1	��� 	 ��	��	������������	�����	������	/���������	���������"	3����	���	������	������	��	�����������	������������	/���� ���	��1	����	��	�����	��������	������������	������!	�� �1"	4���	�����	�����������	��	������	���	������ �	��	��1	��� 	��	�����������	��	������������	�������	��	��6 ��/����	������	���	)''	��	������	�����	������	���	���/���� 	�� 	 �	���	��/� �	����������1"	
�	���	4&
(�	��������	���	
��	���	���1	
3��	�� ��� 	��	���	���!��	�������	���	������	��� 	��	������ 	��	���	 �1	���� �	���1	�	���	/������/�����	��������	����	������ 	��	�� ��	
3��	��	���	���!��"	3��1	����	�/�� 	������ 	��	�������	�� 	�������	����	����� �	��	���	4&
(�	��	/����	�������	��	���	������ 	���/�	��	���	4&
(	��	�/����7���	��//�1	��	����	���������	��� �"	'����	��	��1	��	����	/��������	��	������	��������	������������	�1����	�����������	����� �	��	���	���!��	����������	����	�	))'�5	����������	/�������"		
�	���	&�'(�	�����	���	���/�	��	/������/�����	��	���� �	��������	����	��	��������1	������� 	��	���	
��	�� 	����	���!	��	�� ��	����	��	���	���	�����	��������	������������	�����������	��	���	���!��	��	������	��������	����������	��	��//�1	��	���	 �1	���� 	�� 	 ��/����	��	����	����"	3��	
��	���������	�*/����	
3��	����	��	����	/��������	��	���	&�'(	������	���	/������/�����	&�'(	)''��	����	����������	�������	��������	��	����1	&�'(	)''	��	�	������	��	�	��� ���	
3�	��	���	��������	������������	������!"	3����	��������	���� 	��	�������� 	��	���	&�'(	)''	��	���/������	���	��6 ��/����	��	����������	��������	��	���	)''	��	������	���	����������	�� 	������	�������� 	��������	�������	��	��� "	3���	/�������	��	����������	����	�������	����� �	��	���																																															��2	3�	���	�*����	�����	���	�����/��	������������	������	������	�	)''�	���1	��1	����	��	��������	���	����������	��	������ 	����������	�������	��������� 	����	�����	����������	�����������1	��	���	&�'(	�� 	�����	��1	��	�	��� 	���	 �����	/�1����	��	����������	��������	��	�����	������������	������"	3��	�������	�� 	 ��/�������	��	����������	��������	��������� 	����	�����/��	������������	������	������	��	&�'(	)''	 �/�� �	��	���	�� ��� ���	��������/	�������	�����������	������������	�� 	/�1�����	��/����	��	���	������������	�1����	�� 	��	����	���� 	��	�  ����� 	�� 	 �������� 	 �����	���	��/�����������	�� 	������ ���	/������	��	��	&�'(	�����1	�� 	���	��������� 	�������������	�� 	������������"			
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����	��	��� ���	!���	"#���	 #�	 �����������	$��%�&��	�����%��	�� �����	 �����������	���� ���� ��	"#� #��	��'��&	��	���'� ����'�	��$�� 	���"�	��	� #��	���� ���� �	�� ������(���	��	 #�	��� ��)	��	�'�#�	� 	��	����	��&	�*'� ����	 #� 	 #�	������ ���	��%��'��	����'���	��	���	�� �����	���� ���� �	��	������ �&	�'���	 �	 #�	����	�� � �	"#���	 #�	�� �����	 �����������	���� ���� 	��	���&���)		
�	��&��	 �	�����	$��� ����	������	 #�	���+� ��	 #�	$��$����	��	 �	�, ��&	 #��	$��$���&	 �������	��%��'�	��&	������ ���	��%��'�	������ ���	&�����	 �	 #�	��
�	 �	���'��	������ �� 	 ��� ��� 	������	���+� �)	��	�,$�����&	���%��	 #�	$��$���&	����	&�����	��	�������	������ �� 	"� #	 #�	��
�	"#���	������ ���	��%��'�	����'���	��	���&���	�� �����	 �����������	���� ���� �	��	�'���	������ �&	 �	 #�	����	�� � �	��	"#���	��� ��	 #�	�� �����	���� ���� 	���&�)	����������	��	 #�	��
�	 #�	 �������	��%��'�	��	�������	�����	�#���&	 �&��	-.�/.�0�	��&	 #�	$��$����	��	 �	��+�	 #��	 #�	&���'� 	������ ���	���	���	 �������	��%��'��	�� "���	����	!����	����'&���	"� #	 #�	
���	�,��$ 	���	 �����������	�����	�������&	'�&��	$� #"��	�	"#���	 #�	 �����������	�'� ����	"���	��	������ �&	�	�'��	�#���	��	 �������	��%��'�	������� �&	"� #	� �	 �����������	���# �	�������&	 �	 #�	���+� )			�)	 ��  ����� �	1#�	
��	����'�� ��	��  ����� 	�#�����	��&	$����� �	����&	��	���+� 	��&	 �����������	�� �%� ���)	1#�	����	"���	�, ��&	����	�,�� ���	��  ����� 	$��� ����	��&	&�%���$	��"	��  ����� 	$��� ����	���	$�� ���$� ���	!���	��&	� #��	����	���+� 	$�� ���$�� �)	1#�	&��� 	�����	$��$����	$��%�&�&	����	&� ����	��	 #�	��  ����� 	��	 #�	�� ���� �&	���"��&	���+� 	��&	��������� �	'�� 	����� ��� �	��	"���	��	�� ���� ����	"� #	 #�	����2 ���	���+� )	�� #�'�#	� �+�#��&��	������ �	�'$$�� 	 #�	��3��� �	��	 #�	��  ����� 	&� �����	��%����	� �+�#��&���	��� ��'�	 #���	����'������� 	 �	�����&��	��  ����	 �������	��%��'��	������ ���	��%��'��	��&	'$��� 	������ �����	&���� ��	"� #	 #�	 #��&	$�� �	�'� �����)							1#��	�����	$��$����	�� ����	��� 	��	 #�	$��$����	������ �	&�������&	��	 #�	&��� 	�����	$��$����)		4�"�%���	 #�	$��$����	����'&��	����	��������� ����	 �	������ 	&�����	�#�����	��&�	��	$����	��� ����	��	"���	��	����	����������	��%������)	1#��	��� ���	&��������	 #�	$��$���&	��  ����� 	$�����$���	��&	��*'������ �	 #� 	"�'�&	�$$��	 �	�'$$��	��&	&����&	����'����	 #� 	$�� ���$� �	��	����	��	��&&���	�� �	 #�	
� ���� �&	5��"��&	���+� �	6���&'��	7�� 	����� ��� 	$�������	��&	����	 ���	���+� )			�0	 
5�	6���'���	�'���������	�%��'� ���	��  ����� 	��	&���'���&	���%�	��	��� ���	

)!)�-�0�	����	!���	 #� 	����	 #�	6��	 �� -�0	"���	��	�������&	��	�&����� �� �%�	�#����	����&	��	 #�	&���� ���	��	 #�	6��	����'��	-89:)�	'$"��&	��	&�"�"��&0�	 #�	����� '&�	��	 #�	����'���	��&	 #�	#�'�-�0	��	"#��#	 #�	����'��	���'��)	;<=	>:?@ABC:	DAEE8C8:FCG	<H8IAB:	D:JJI:K:FJL	1#�	$��$����	��	 #� 	���	����	!��-�0	 #� 	����	 #�	6��	��	 #�	'$"��&	&���� ���	��	��	���2$��+	#�'��	 #�	
��	"���	����'�� �	��	6��	���2$��+	'$"��&	�&����� �� �%�	$���� �	��	 #� 	�����&	#�'�)		5��	����	!��-�0	 #� 	����	 #�	6��	��	'$"��&	&���� ���	��	� 	���� 	���	#�'�	��	�M	#�'�	��2$��+	$����&�	 #�	
��	"���	����'�� �	 #�	6��	��2$��+	'$"��&	�&����� �� �%�	$���� �	���	���#	#�'�	"� #��	 #��M2#�'�	$��+	����+	$����&)	
�	�&&� ����	���	!��-�0	 #� 	����	 #�	6��	��	 #�	&�"�"��&	&���� ����	 #�	
��	"���	����'�� �	 #�	
5�	6��	&�"�"��&	$���� �	���	���#	#�'�	 #�	!��	�����&)			1#�	
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��	����������	�������	 !"!�	�������	��	���	���#��$		�%	 &����'����������	���	�(��'����������	������	)�	*��(������	���������	��	���	+�,,	
����	�	��������(��	��	�����	��	���-�������	��	�**��	���	���������	����	��	���	����	����	������	��������	���	.))�	����	*������*���	��	���	
/0$		)�	�����	1,
0	.))�	����	2���	,�)0	����	��	������	��	���2���	��	���	�(��'����������3�����	����������	�������	���	����	����	��	��������	��	�����(�	���	�����	���������	(��	���	�(��'����������3�����'����������	������	���������	��	*����	���	���	1,
0$	4���	���������	����	������	��������	���������	��	���	1,
0�	���	��	��	�����������	���	���	,�)0�	�����	������	��	���	���'�����	���#��	��	*������	��������	���������	�������	���	���	�������(�	����������$			(%	 4�����������	+���(���	����������	4��	������������	����������	�������	��	����	�����	�����	�����	*��*����	���������	�	������	���	���������	���#��	5	������������	������	����$	
�	�6������	���	���������	���	���#��	5	������������	��	���	���#��	������	�����	���	
��	��	*��(�����	,�)0	.))��	���������	���	
��	.))�	�	���������	��	����(��	�����	7��	���#8	,�)0	����(������	������������	��(�����	������������	��(����	����������	����	�������	������������	���'�������	���	�6����	��������	��(����$���	4���	�����	�����	�����	*��*����	��	�������	����	.))9�	,�)0	����(������	������������	��(����	������	����	���	,�)0	����*����	�����	����	����	���	����(�����	,�)0	.))9�	�����	����$	4��	���������	.))	��(����	����(���	������	����	��	*���	��	���	,�)0	������	��	��	���	
��9�	*������*�����	������������	������	:
4�%	*��	����	�����	��	�����	
4�	������������	����(���	������	��	*��*������	��	���	
��	�����	������������	��(����	����(���	������$					�%	 +���'4���	0��#��	,�����	����������	4��	
��	����	������	���������	������	���	����	��������	������	���	1,
03
��	.))	���*������	��	����	����$	4����	���	����	����������	��	���������	������;	/00	����������	���������	�������	+4�	����������	���������	�������	������������	���������	�������	���	�����������	���	���������	������$	
�	���������	���	
��	����	�������	���	���	���'<���	����������	�������	�����	���������<�	����	���������	������	����������$		6%	 /������	0�����	0��#��	����������	4��	�������	������	���#��	*������	:/00%	��'�*����<��	������	����	���	���������	���(���	����	��	�����(�	������	��������	��������	/00	�����������	��-����������	���	����'����	���#��	���������	���(���	�����$	4��	/00	�������3���������	������	��	����	���	�������	������	������	��������$	4��	���������3���������	���������	���	����	�������	��	���	����������	�������	���	/00	��������	���	���	���'�����	���������	 !"$�	/00	����������	���������	������	:/00	

,%�	�����*����	��	���	/00	=0
	��	���	�**�������	*������	��������$	/��	1,
0	.))�	����	2���	,�)0�	���	/00	

,	����������	����	��������	�����	�������	/00	

,	�����������	�6��*�	���	���������	*����	���	/00	

,	����������	����	��	���	��������9�	���'�����	���������	���	���	����	����	����	��������$	4��	,�)0	*��*����	����������	����	���	+40	/00	����������	�������$																																															���	)���������	�����������	�����	���	,�)0	����(������	������������	��(�����	*��*����	��	���������	��	���	������������	����������	����������	��	�������	
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���	 ���	������� !�	��!	��""�����"	�������	"�	�����#�	���	������� !�	��!	$�%��	!�""�����"	�!	���!�&���&	��	���������	!�""�����"	����	&�#'����&	�%�	!�""�����"(	���	���	)���	�*"���+�	��&	�����	�����#	��&!	�����!"	"��	&����&	������!"(	
�	"��	���	&�!*�"���!	�����#	����	�	���'�%�	������	)�"�	�%�	�������	"��!	�����#	)���	��	�""��� "�&	"�	��!� ���!	��!�&	 *��	"����	�%�	��&!	��&	"��	���!"	��!"	!�� "���(					���	,��	*����!!	)���	�""��� "�	�%�	�-!	"�	��!� ���!	��!�&	 *��	"��	���!"	��!"	!�� "���	��&	�%�	��&(	���	�%�	!�""�����"	���	"��	��!� ���	)���	��	��	���������	!�""�����"	����	�"!	&�#'����&	�%�	�""��� "���(	���	,��	�%�	!�""�����"	)���	�. ��	"��	*��& �"	��	"��	,��	�%�	�""��� "���	��!!	"��	&�#'����&	�""��� "���	��&	"��	,��	��������	��!"	��	�%�(	���!	���	��! �"	��	�	*�#���"	��	������	"�	"��	��!� ���(	���	�%�	!�""�����"	�!	��!�	��	���������	!�""�����"�	� "	"��	���������	*���"	�!	"��	,��	�%�	�""��� "���	�-!(	�������	"�	,��	�%�	!�""�����"�	"��	���	�%�	!�""�����"	)���	�. ��	"��	*��& �"	��	"��	���	�%�	�""��� "���	��!!	,��	�""��� "���	��&	"��	���	��������	��!"	��	�%�(	&&�	 ����	����	���!�"!	,��	/00!	"��"	1���	2�0��	"��	/00	����	"���	��������	��!!	���!�"	!�""�����"	��&	/00	����	"���	�����!"���	���!�"	!�""�����"	)���	���� �"	���	��#	2��3���	��������	��!!�!	��4��!��	��&	2��3���	����	"���	�����!"���	��4��!���	��	�**�������(	���	
��	)���	���� ��"�	"��!�	���!�"!	���	����	/00	��!�&	 *��	"��	��&��	�����#	&�!*�"���	"��	����4��"	,��	��	���	��������	��!"	��	��!!�!	*�����	��&	"��	����4��"	,��	��	���	/00	��������	��!"	��	�����!"���	*����(	,��	2�0�	/00!�	"��	
��		)���	������"�	"��	/00	��4��	���!�"!	&����"�#	"�	"��	2�0�	/00	���	��������"���		*��	�"!	�0��	��&	������"�		���	���!�"!	���	"��	
��		/00	"�	���! ��&	&����&(		���	/00	����	"���	���������	�����#	���!�"	!�""�����"	���� &�!	")�	��&�����"���!	����	"��	2�0�	!"��)	*��*�!��5		 �(	���	
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Attachment F – EDAM CAISO Board of Governors and WEIM Governing Body  

Memo and Vote 

Day-Ahead Market Enhancements and Extended Day-Ahead Market 

California Independent System Operator Corporation 

August 22, 2023 
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