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Forum Reminders:

ÅThis quarterly forum that engages stakeholders in review of 
market performance issues and in high level dialogue on 

release planning, implementation and new market 
enhancements. This is intended to foster open dialogue and 

sharing of ideas and perspectives 

ÅThis call is being recorded for informational and convenience 

purposes only. Any related transcriptions should not be 

reprinted without ISOôs permission.

ÅThe meeting is structured to stimulate dialogue and 

engage different perspectives.

ÅPlease keep comments professional and respectful.

ÅPlease try to be brief and refrain from repeating what has 

already been said so that we can manage this time 

efficiently.
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Instructions for raising your hand to ask a question
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Å Open the Participant and Chat panels from the bottom right.

Å If you are connected to audio through your computer or used 

the ñcall meò option, select the raise hand icon      located on 

the bottom of your screen. 

Å Note: *3 only works if you dialed into the meeting.

Å Please remember to state your name and affiliation before 

making your comment.

Å You may also send your question via chat to Christina 

Guimera or to all panelists.

Å If you need technical assistance during the meeting, please 

send a chat to the event producer.
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Objective: Enable dialogue on implementation planning 

and market performance issues

ÅReview key market performance topics

ÅShare updates to 2024-2025 release plans, resulting 

from stakeholders inputs
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Market Performance and Planning Forum
Agenda ïMar 20, 2025

9 a.m. ï2 p.m. (PST)

Time: Topic: Presenter:

09:00 ï09:05 Introduction, Agenda Christina Guimera, Stakeholder 

Affairs

9:05 ï09:35 Policy Update Becky Robinson, Market Policy 

Development

09:35 ï11:30 Market Performance Update
Policy Update 

Market Performance and 

Advanced Analytics

Short Term Forecasting

11:30-12:00 Release Update Trang Vo, Project Management 

2025 MPPF Schedule Christina Guimera, Stakeholder 

Affairs
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Policy Update

Becky Robinson

Director, Market Policy Development
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EDAM Congestion Revenue Allocation

ÅWe are starting a new stakeholder initiative to explore 

EDAM congestion revenue allocation, given the 

questions raised in the PacifiCorp OATT filing at FERC.

ÅWe plan to have a targeted scope and hope to bring 

resolution to these issues quickly, by the time of the May 

Board of Governors and Governing Body meetings.  

ÅTo facilitate that, we are adjusting schedules on some 

other policy initiatives to make space for stakeholders to 

devote their attention to this matter.
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Assistance Energy Transfer and WEIM Resource 

Sufficiency Evaluation 

ÅPlanned upcoming kick-off for Assistance Energy Transfer 

extension discussion

ïTariff provisions currently sunset December 31, 2025

ïDecision informed by analysis of recent peak seasons and 

WEIM results

ÅMetrics related to assistance energy transfers to help inform 

whether it is working well as-is, or whether we should explore 

modifications

ïWe can consider any additional scope in a subsequent 

RSEE 3 initiative, which would start later this year, if there 

is a desire to do so.

Å Proposed decisional classification: Joint authority 
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Price Formation Enhancements (PFE) initiative

ÅWe continue to progress in Phase 2 of our initiative, 

advancing the development of proposals for scarcity 

pricing, BAA-level market power mitigation (MPM), and 

fast-start pricing. 

ÅThis initiative has been covering a lot of ground with 

weekly stakeholder meetings, but we will be adjusting 

the schedule of stakeholder meetings on this initiative to 

recognize the need for stakeholder bandwidth discussed 

earlier.

Slide 9



CAISO PUBLIC

Greenhouse Gas Coordination (GHG) working group
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Å GHG accounting for state policies without a price on carbon 

emissions

ï Issue paper was published in December

ïMoving forward to design policy on an out-of-market GHG ñaccounting 

and reportingò approach, introduced and supported by stakeholders

ïTariff authority may be needed to outline the funding approach

ÅStakeholders requested additional GHG metrics and 

information to help support compliance with different state, 

local, and corporate programs

ï ISO now reporting average GHG emissions rate monthly and annual

ï Additional metrics reports will become available through the accounting 

and reporting initiative 

ï Finalizing GHG metrics that will be monitored with EDAM launch

Å Continued review of GHG design in the WEIM and EDAM

Å Proposed decisional classification: Joint authority 



CAISO PUBLIC

Gas Resource Management Initiative

ÅCAISO staff developing a straw proposal informed by 

stakeholder comments submitted on March 11

ÅComments indicate a desire to focus on enhancing 

advisory gas burn information in advance of the day-

ahead market, exploring exceptional circumstance cost 

recovery, and ISO coordination with gas pipelines during 

restrictive operating conditions.

ÅSome of these changes would be process 

enhancements, whereas others may require tariff 

changes.

ÅProposed decisional classification: Joint authority 
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Congestion Revenue Rights (CRRs)

ÅThe ISO has kicked off a working group to enhance the 

congestion revenue rights (CRR) market 

ïThe next meeting will be held on March 25, 2025

ïThus far, the working group has discussed initiative 

scoping, the current CRR program structure and 

function for stakeholders, and newly-published ISO 

analysis on the 2018 reforms

ÅAs part of the 2018 reforms designed to resolve observed 

inefficiencies with the CRR auction, the ISO committed to:

ïassess the impacts of the proposals and

ïconsider more comprehensive changes to the CRR 

allocation and auction design

ÅProposed decisional classification: TBD
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Demand and Distributed Energy Market Integration

ÅThe ISO has started a new working group exploring the 

development or enhancement of participation models 

and market rules associated with demand response and 

distributed energy resource participation 

ïKick-off working group call held February 5, 2025

ïInitial working group session on March 3 begins the 

stakeholder-led scoping for policy development efforts

ïDiscussion Paper forthcoming to organize 

stakeholder feedback and assist with policy 

prioritization

ÅProposed decisional classification: TBD
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Storage Design and Modeling 

ÅThe ISO hosted monthly full-day stakeholder working group 

meetings. The next meeting will be April 2, 2025.

ÅMeetings discussed overviews of topics and stakeholder-

requested level-sets on existing storage constraints, planned 

storage constraints, and use of implied bid spreads.

ïStakeholders such as Terra-Gen, PG&E, and Vistra

presented on hybrid issues, novel participation pathways, 

and outage management topics

Å Issue paper & straw proposal being developed

ïOutage management system enhancements, state-of-

charge definition, and nonlinearity
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Resource Adequacy (RA) policy development

The ISO is hosting working group meetings and working toward straw 

proposals.  
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ÅLoss of load expectation modeling

ÅUpdating CAISO default planning reserve margin and default counting rules
ÅUnforced Capacity (UCAP) in collaboration with the CPUC and other local 

regulatory authorities
ÅAccounting for ambient derates due to temperature for RA resources

Track 1: Modeling & Default Standards

ÅUpdating the ISOôs outage and substitution processes

ÅReforming availability and performance incentives 

Track 2: Outage and Substitution & Availability and 
Performance Incentives

ÅIncrease the ISOôs visibility into available backstop capacity

ÅIncrease transparency to stakeholders on backstop decision making
ÅUpdating the current backstop product
ÅLonger-term solutions for the ISO BAA around curing deficiencies and assigning 

costs related to the EDAM resource sufficiency evaluation

Track 3: Backstop Reform
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Policy Initiatives Catalog & Roadmap

ÅStakeholders submitted discretionary policy initiative 

proposals to the ISO during February 2025

ÅStakeholder prioritization workshops & Regional Issues 

Forum Roundtable: April 2025

ÅStakeholder prioritization & ranking survey: May 2025
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Policy initiative process
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Policy Initiative Status

Pre-proposal development

Proposal development

Decision

Implementation

Q1 Q2 Q3 Q4

Proposal working groups Decision

Briefing/Decision

Scarcity pricing & market 

power mitigation
Proposal working groups Straw proposal Policy development Final Proposal

Fast start pricing Proposal working groups Straw proposal

Decision

Policy Development

Scoping working groups

Decision Implementation

2025

Price Formation Enhancements

Policy development

Day Ahead Market Enhancements Implementation working groups

Extended Day Ahead Market Implementation

Resource Adequacy Modeling and 

Program Design

Greenhouse Gas Coordination Policy development

Policy developmentStorage Design and Modeling Scoping working groups

Policy development

WEIM Resource Sufficiency Evaluation 

Enhancements/AET Extension

Congestion Revenue Rights Policy development

Demand and Distributed Energy 

Market Integration
Scoping working groups

Policy development

Gas Resource Management Policy development
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Market Performance Update
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Agenda for Market Update

Å Pricing of multiple contingencies

Å Shaping factor enhancement

Å Assistance energy transfer 

Å Ancillary services procurement

Å Gas and power prices and market costs

Å Energy storage resources

Å Load Conformance

Å General market performance metrics
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Pricing of congestion from multiple contingencies
Market Performance and Advanced Analytics
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Each market uses two optimization runs to attain a final 

market solution

Å Each of the CAISOôs markets consist of two market optimizations to 

achieve binding schedules and prices:

ïScheduling run 

ïPricing run 

Å The scheduling run performs uneconomical adjustments of schedules and 

relaxations of constraints based on predefined priorities with 
corresponding penalty prices (i.e. scheduling parameters)

Å The scheduling run is the starting point  for the pricing run 

Å The pricing run uses prices based on the bid cap and floor to clear at 

economically meaningful prices
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Transmission constraints can be relaxed in the scheduling 

run

Å Penalty prices are used to determine when the market optimization will 

relax an enforced transmission constraint rather than adjusting supply or 
demand bids or non-priced quantities to relieve congestion on the 

constrained transmission facility in the scheduling run

Å In the integrated forward market, the penalty price of relaxing the enforced 
transmission constraint is set to $5,000/MWh based on the $1,000/MWh 

bid cap

Å In the real-time market, the penalty price is set to $1,500/MWh for 

transmission constraint relaxation based on the $1,000/MWh bid cap

Å When the cost of re-dispatching resources to relieve congestion per MWh 

on a transmission constraint exceeds the applicable penalty price, the 
market software will relax the transmission constraint
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In addition to thermal limits, CAISO enforces security-

based transmission constraints

Å CAISO markets enforce:

ïThermal-limit constraints: flowgates constraints 

ï Security-based constraints: nomograms and contingencies

Å The market enforces transmission constraints that protect the power 

system in case of a contingency of an outage of another transmission 
element

Å All enforced contingencies are equally considered without regard to relative 

impact

Å One transmission element typically can be associated with multiple 

contingencies, and all these contingencies are enforced in the market

Å When a transmission constraint is relaxed under multiple contingencies in 

the scheduling run, high compounded prices in the pricing run can result 
due to the application of the penalty price for multiple contingencies
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Example of high compounded prices in the pricing run
Å A transmission constraint is relaxed under nine contingencies in the 

scheduling run of a fifteen-minute market

Å The shadow price of each relaxed transmission constraint and contingency 
pair is $1,500/MWh in the scheduling run

Å So the total price of the relaxed transmission constraint is nine times the 

penalty price ($13,500/MWh) in the scheduling run

Å The shadow price of the transmission constraint is $9,000/MWh in the pricing 

run and set by the marginal resource with -3% shift factor
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Example of high compounded prices in the pricing run 

(Cont.)

Å A pricing node close to the transmission constraint has -30% shift factor and 

thus has $2,750/MWh LMP

Å The extreme shadow price, high LMP and inefficient resource award for 
congestion mitigation are due to the application of the penalty price of 

$1,500/MWh on the same transmission constraint nine times in the 
scheduling run
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CAISO is exploring an enhancement to the pricing 

mechanism for multiple contingencies. Example

Å A transmission constraint is relaxed under nine contingencies in the 

scheduling run of a fifteen-minute market

Å The shadow price of the most relaxed transmission constraint and 
contingency pair is $1,500/MWh in the scheduling run

Å The shadow price of the remaining eight pairs of relaxed transmission 
constraint and contingency is zero in the scheduling run

Å Therefore, the total shadow price of the relaxed transmission constraint is 
$1,500/MWh in the scheduling run
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Example of the proposed enhancement (Cont.)

Å The shadow price of the transmission constraint is $1,200/MWh in the pricing 

run which is set by a marginal resource with -10% shift factor

Å If a pricing node close to the transmission constraint has -30% shift factor, it 

has $410/MWh LMP

Å The enhancement addresses the extreme shadow price, high LMP and 

inefficient resource award for congestion mitigation by pricing the most 

relaxed contingency in the scheduling run

Page 28

0

50

100

150

200

Resource LMP 
($/MWh)

MCE MCL MCC
0

200

400

600

800

1000

1200

1400

Shadow Price

Shadow Price ($/MWh)

Shadow price = MCC/shift factor 

=120/0.1=$1,200/MWh

LMP=SMEC+ MCC MLC

$170= $50 + $120 + $0



CAISO PUBLIC

The CAISO plans to enhance the pricing mechanism to 

price the most relaxed contingency in the scheduling run 

when a transmission constraint is relaxed under multiple 

contingencies

Å The market optimization will only price the most relaxed contingency 

among all relaxed contingencies for a transmission constraint at the penalty 
price in the scheduling run

Å This will address the compounded pricing due to transmission constraint 

relaxation under multiple contingencies

Å All credible contingencies determined by operations studies will continue to 

be enforced in the market

Å The CAISO  will proceed with a change for the Business Practice Manual 

for Market Operations
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Ancillary services procurement in CAISOôs markets
Market Performance and Advanced Analytics
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Ancillary Service (A/S) procurement in CAISO markets

Å The ISO procures 100% of A/S Requirements in IFM to meet NERC 

Contingency Reserve Requirements for the CAISOôs forecast of 

CAISO Demand

Å A/S can be procured incrementally in the real time market

Å Regulation Up and Regulation Down requirements estimated based 

on historical regulation use

Å Contingency Reserve (Spin and Non-Spin) Requirements are the 

greater of:

ïMost Severe Single Contingency

ï3% of Hourly Load + 3% of Hourly Generation

ïOnline Photovoltaic Solar: ~10% of the hourly sum of all the 

solar resources MW at-risk 

Å A/S procurement may be blocked for certain units that are unable to 

deliver the A/S; i.e., congestion stranding A/S procurement
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Ancillary Service Scarcity Events

ÅThe majority of scarcity events occur in RTM when IFM 

A/S is lost.

ÅMajor drivers of A/S re-procurement in RTM:

ïEMS/Telemetered High and Low limits are used from 

the resources in RTM instead of static certified limits.

ïAttenuation factors account for impacts to SOC for 

providing both Energy and A/S.

ïResource outages.

ïIncrease in RTM requirements from IFM requirements 

due to changing system conditions.
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A/S Scarcity Events are infrequent in recent years due 

to large amounts of Storage resources now offering 

A/S
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Ancillary Service Scarcity Events by Type of Service
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Ancillary Service Scarcity Events by Region
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February 2025 Events

ÅSix Scarcity Events occurred from February 7-9, 2025:

ÅMain driver was large loss of IFM Regulation Down from 

a storage resource with insufficient EMS limits. 

ÅProcuring Regulation Down is challenging when 

Northern California has negative energy pricing.
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Trade 
Date 

Hour 
Ending Interval Ancillary Service Region Shortfall (MW)

Percentage of 
Requirement

Feb 07 16 2 Regulation Down NP26_EXP 2.93 0.5%

Feb 08 15 3 Regulation Down NP26_EXP 24.35 3.95%

Feb 08 16 2, 3 Regulation Down NP26_EXP 9.15 1.8%

Feb 09 15 2 Regulation Down NP26_EXP 9.89 1.4%

Feb 09 15 3 Regulation Down NP26_EXP 17.89 2.5%
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Based on 2024 procurement, A/S blocked events are 

infrequent and de minimus across all type of A/S
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Upward regulation observed the largest volume of blocked 

capacity across all types of A/S
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The frequency of intervals with blocked A/S is relatively low, with 
the highest frequency observed for regulation during the January 

2024 winter conditions
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Hourly profile of all blocked ancillary services in 2024 were 

minimal for all hours in both NP26 and SP26 regions
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Regulation up and down account for most of the capacity 
blocked among the four types of A/s in both NP26 and 
SP26
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In 2024, transmission constraint was the primary driver for  

blocking A/S capacity
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Shaping factor enhancement
Market Performance and Advanced Analytics
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Hourly energy price shaping factor enhancements 

implemented effective DAM TD 11/16/24

ÅHourly energy price shaping factor used in calculation of 

Maximum Import Bid Price (MIBP)

ÅMIBP used to cost-verify bids for imports/virtuals/storage 

resources above $1,000/MWh as per FERC Order 831

ÅEnhancements to shaping factor made after Maximum 

Import Bid Price Analysis Workshop on May 28, 2024

ïCAISO presented analysis and discussed potential 

improvements to the shaping factor

ïStakeholders provided feedback regarding the formulation of the 

shaping factor

ïShaping factor formulation was consequently enhanced to align 

the days used in the calculation
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May 28 workshop: https://www.caiso.com/meetings-events/topics/miscellaneous-meetings

White paper: https://www.caiso.com/documents/whitepaper-maximum-import-bid-shaping-factor.pdf

Presentation: https://www.caiso.com/documents/presentation-maximum-import-brid-price-workshop-may-28-2024.pdf

https://www.caiso.com/meetings-events/topics/miscellaneous-meetings
https://www.caiso.com/documents/whitepaper-maximum-import-bid-shaping-factor.pdf
https://www.caiso.com/documents/presentation-maximum-import-brid-price-workshop-may-28-2024.pdf
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Highlights from shaping factor and MIBP analysis for 

December 2024 to February 2025

ÅShaping factor values daily average equals 1

ÅShaping factor values do not change unless there is a 

new high-priced day

ÅShaping factor values are higher than previous shaping 

factor methodology

ÅMIBP values are also higher as a result, since MIBP 

relies on the shaping factor

ÅMIBP reached highest value on February 4, 2025 
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Current shaping factors are higher than the previous 

formulation; are the same value each day due to 

referencing the same high-priced day; daily mean = 1
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Consequently, current MIBP values are higher than the 

previous formulation; MIBP reached $319.74/MWh on 

February 4 in HE 20
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MIBP hourly profile during highest MIBP days from 

February 2 to February 10 show MIBP is highest 

during evening peak and morning peak
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The current and previous shaping factor hourly trends 

diverge from each other as their formulations use 

hourly DA SMEC prices from different days
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Assistance energy transfer
Market Performance and Advanced Analytics
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The WEIM facilitated balancing area access to assistance 

energy transfers, providing operational benefits

Å There were seven WEIM balancing areas opting into the assistance energy 

transfer (AET) program during winter conditions in 2025

Å This program allows areas to receive energy transfers when they do not meet 

resource sufficiency requirements
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The total AET surcharges assessed were about 

$1.15 million for all the BAAs that opted in 
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Gas and Power index prices, and market costs
Market Performance and Advanced Analytics
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California next-day gas prices has seen lower levels in 

January 2025 compared to January 2024
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Western next-day gas prices reached elevated levels 

in mid-January 2025
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Future gas prices for winter 2025 declined during year-

end trading but spiked in January 2024
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Next-day on-peak bilateral power prices reached elevated 

price of $235/MWh on February 4, 2025
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Future on-peak bilateral power prices for January and 

February 2025 ranges between $50/MWh to $140/MWh 

and remains low for March 2025. 
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Daily market costs reached the highest level on 

January 21, 2025 
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Monthly totals for January and February 2025 

remained low compared to previous years
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Monthly totals for January 2025 is lower than previous 

year.
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Q3 2024 total costs are $2.3B higher than Q4 2024 

total costs
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Note: Q1 2025 includes data 

for January and February
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Storage resource update
Market Performance and Advanced Analytics
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The market for upward regulation market continue to be 

saturated by storage resources procuring over 100 

percent of the requirements
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Procurement of regulation down continue to be 

dominated by storage resources
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Upward FRP procurement is supported by various types of 

technologies with the main share coming from storage 

resources
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