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	[bookmark: _Toc392572533]California Department of Water Resources
	 6/23/2014
	

	[bookmark: _Toc392572534]FRP Bidding Overview

	
 In the FRAC-MOO proposal, resources that receive a Flexible Resource Adequacy (RA) award are required to submit economic bids for energy in the Day-Ahead Market (DAM) during certain hours of the day. Similarly, in this FRP proposal, CAISO has proposed that these same resources also bid $0/MW for the FRP (both flexi ramp up and flexi ramp down). CAISO is still evaluating whether resources without a Flexible RA award will be allowed to bid in the DAM for FRP. If CAISO permits non-RA resources to bid, CAISO proposes that those resources may only “include the opportunity cost of offering the capacity into the ISO market versus offering the capacity outside the ISO.” The economic bid range allowed would be $0/MW to $250/MW. No self-scheduled FRP bids would be allowed.

	ISO Response

	
The ISO appreciates your comments.


	[bookmark: _Toc392572535]Comment 1

	
Use-limited Resource Adequacy resources (ULRs) should be exempt from having to submit $0/MW FRP bids in the DAM. Requiring such ULR’s to submit FRP bids in the DAM would expose CDWR’s hydro generation facilities to being curtailed in the Real-Time Market (RTM), which would affect CDWR’s water delivery requirements. Much like CDWR is exempt from submitting Ancillary Services (AS) must-offer obligation (MOO) bids for its ULR’s, DWR believes the same type of exemption should apply to FRP bidding requirements. FERC determined that a use-limited RA resource’s exemption from AS MOO to be “just and reasonable”.1 CDWR is unique in the energy market in that its primary purpose is to deliver water, not generate electricity for the wholesale market.2 Energy generation for CDWR is a by-product of moving water. CDWR’s water management duties and regulatory constraints require water to flow or be held back, and any involuntary deviations to its water schedules jeopardizes compliance. Furthermore, many of CDWR’s hydro generating and pumping facilities are hydraulically linked or are part of a coordinated operation plan with Federal and regional water management entities. Curtailing energy (and thus the transport of water) at one facility may create cascading water and power problems throughout the SWP system.3 Physical machine limits such as minimum down time or limited starts and stops may also preclude CDWR facilities from involuntarily participating in FRP. 
____

1 FERC comments on CAISO’s Tariff revisions, ER09-1064-000, dated June 26, 2009, P122  
2 California Department of Water Resources v. FERC, 341 F.3d 906 (9th Cir. 2003), reh’g en banc denied, 361 F.3d 517(9th Cir. 2004)  
3 DWR’s motion to intervene, ER09-1064-000, dated May 19, 2009, Pg. 5


	

	ISO Response

	
The ISO has included provisions in the Revised Straw Proposal to allow use limited resources to opt out of being considered for flexible ramping product awards in day-ahead by limiting the MW quantity bid.  


	[bookmark: _Toc392572536]Comment 2

	
If CAISO nonetheless requires use-limited resources with Flexible RA awards to submit offers for FRP, that must-offer obligation should be limited to the hours of the day that the resource is required to bid energy into the DAM according to the FRAC-MOO rules. Moreover, use-limited resources should not be required to bid $0/MW in all hours, because ULRs have a legitimate opportunity cost of bidding in one hour instead of another (i.e. inter-temporal opportunity costs). ULRs should be allowed to include those costs in their bids. 


	ISO Response

	
If a use-limited resource is used to meet flexible capacity RA requirements, it must be available for dispatch in the real-time market (FMM and RTD).  The MW quantity bid in day-ahead should be aligned with its flexible capacity RA must offer obligations.

	[bookmark: _Toc392572537]Comment 3

	
CDWR believes that resources without an obligation to bid for FRP in the DAM should be allowed to submit economic bids (even though CDWR will most likely not submit economic bids in the DAM). CDWR also believes that FRP bid costs should not be limited to only “opportunity costs”. FRP bids, if accepted, will be dispatched in 5-min increments in the RTD. Therefore, resource owners should be allowed to include investment cost and wear and tear cost in the economic bid to recover additional unit use. 


	ISO Response

	
The ISO proposes to allow resources to specify the MW quantity of flexible ramping product they are bidding in the day-ahead market.  The costs of wear and tear should be reflected in resources’ real-time market energy bids.
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	[bookmark: _Toc392572538]California Energy Storage Alliance
	 6/23/2014
	Chris Edgette
510.665.7811 x102
cedgette@storagealliance.org

	[bookmark: _Toc392572539]Opening Comments

	 CESA applauds the CAISO’s efforts to better account for flexible ramping needs in grid operations. However, CESA would like to request clarity about the implementation of the Proposal in relation to energy storage. 
Specifically, CESA asks the CAISO for additional clarity around the manner in which the multi interval optimization functionally accounts for energy storage resources. CESA would like to understand how the CAISO’s optimization would work in tandem with energy bids to enable the most operationally beneficial dispatch of energy storage resources. 
Functionally, energy storage resources should be highly useful for assisting with the CAISO’s ramping needs. Most energy storage resources are able to provide several benefits in comparison to conventional resources. The majority of energy storage resources can: 
1. Ramp quickly, often to full capacity in a single interval 
2. Start and stop without penalty or BCR costs 
3. Provide both downward and upward ramping as needed 

These characteristics should enable highly effective flexible ramping from energy storage resources. 

However, energy storage resources also generally share two characteristics that may be challenging within a bidding, optimization, and dispatch scheme oriented around traditional generators.

	ISO Response

	
CESA should review the non-generator resource model in the business practice manuals.  The market optimization observes the storage device’s state of charge across the market optimization horizon.  The market optimization would not provide a dispatch that cannot be supported by the state of charge.


	[bookmark: _Toc392572540]Comment 1

	Energy storage does have a limitation on its ultimate energy charge or discharge capability. Correctly managed, an energy storage resource should be a highly available resource, contributing to ramping needs throughout the day. However, an inefficiently dispatched storage resource could be exhausted part way through the day, limiting its availability in providing grid services. CESA would simply like to better understanding how the bidding and optimization could work together to maximizing the availability of storage resources in order realize the greatest reliability benefit for the grid.

	

	ISO Response

	
The market optimization observes the resources state of charge within the market horizon.  Outside of the market horizon, the scheduling coordinator should manage its state of charge through its real-time market energy bids.


	[bookmark: _Toc392572541]Comment 2

	Energy storage energy costs for both positive and negative dispatch will depend upon the energy used to charge the storage resource. Once again, optimal dispatch could see energy storage resources providing energy to the grid at costs below that of conventional resources. Suboptimal dispatch could result in the reverse scenario. CESA again would like to better understand how bidding could work with the optimization algorithm to provide the lowest cost dispatch of energy to the grid. 
CESA requests that the CAISO provide several examples of how energy storage bids would be awarded according to the multi interval optimization to ensure appropriate energy storage dispatch throughout the day. 
CESA understands that the resource bids are the responsibility of the Scheduling Coordinator; however, as the CAISO’s multi-interval optimization will be responsible for which resources are selected during certain intervals, CESA would like to better identify how energy storage resources should bid to ensure that they are dispatched appropriately. 
Overall, it appears as though the flexible ramping product is being oriented around compensating conventional generators for their opportunity costs when they do not dispatch energy. However, the proposal does not appear to take into account the opportunity costs of inefficient dispatch of highly flexible resources like energy storage and some demand response resources. CESA requests that the CAISO explain whether our understanding is correct, and if not, how the proposal could be modified to account for such opportunity costs. 
CESA appreciates the opportunity to provide these comments, and welcomes an open dialogue related to these issues.

	ISO Response

	
CESA’s concerns regarding inter-temporal opportunity costs that may occur beyond the market optimization horizon is not the purpose of the flexible ramping product.  Inter-temporal opportunity costs outside the market horizon should be incorporated into the bidding strategy of the scheduling coordinator.  CESA should review the business practice manuals to better understand how the non-generator resource model utilizes the resources state of charge when determining the optimal dispatch for the resource.  The flexible ramping product will compensate storage resources, as with all fast ramping resources, for opportunity costs arising from out-of-merit dispatch.  When a fast ramping resource is economic in the financially binding interval, but is not dispatched because the ramping capability is needed to meet future system conditions, the resource will be compensated.  A resource awarded flexible ramping product is not dispatched for energy in the financially binding interval.  As a result, the resource is compensated for ramping capability but there is no change in the resources state of charge with the exception of parasitic losses.  As with inter-temporal opportunity costs, parasitic loss should be included in the energy bid of the storage resource.
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	[bookmark: _Toc392572542]California Public Utilities Commission
	7/1/2014
	Ed Charkowicz
eac@cpuc.ca.gov
415-703-2421

	[bookmark: _Toc392572543]Summary

	 The ISO’s straw proposal for Flexible Ramping Products (FRP) is designed to develop market‐based flexible ramping products to address the operational challenges of maintaining power balance in the real‐time dispatch.  At this time the ISO proposes to restrict resource adequacy (RA) resources to a zero bid price for flexible ramping and allow non‐RA resources to explicitly bid their flexible ramping into the day ahead market (DAM).

The ISO proposes to allocate costs of FRP to load, supply and imports that drive the variability and need for the FRP. Further allocation within each of the major categories will be done based on each resources proportional contribution to the variation1.  The ISO proposes to exempt resources that manage their variability to stay under +/‐3% of their schedule.

Staff welcomes this opportunity to comment on this initiative.  In general the CPUC Staff supports the CAISO proposal for the FRP.  Specifically, Staff supports the ISO’s proposal setting the FRP offers at zero for resource adequacy (RA) capacity in the day ahead market as well as deny FRP offers for all resources in the real time markets.  Staff does not support the ISO’s proposal to allow non‐RA market participants to bid FRP offers in the day ahead market.  Additionally, Staff recommends that the ISO eliminate the proposed tolerance
band of +/‐ 3% within the supplier cost allocation methodology to exempt allocation of
FRP costs and instead allocate costs based solely on their proportional contribution to the variation.
____
1 Load would be alloated on a load ratio share.

	ISO Response

	
The ISO appreciates the CPUC comments.

	

	[bookmark: _Toc392572544]Background

	 The ISO has observed that the fleet of units committed in real‐time sometimes lacks
sufficient ramping capability and flexibility to handle the 5‐minute to 5‐minute system load
and supply variability. Sometimes the insufficient ramping capability manifests itself by
triggering power balance violations, which means the there is no feasible system wide real time dispatch to maintain the supply and demand power balance.
According to the ISO, in the case of power balance violations, undesirable outcomes
include:

• The system has to rely on regulation services to resolve the issue in real‐time after the imbalance has caused frequency deviation or area control error (ACE).
• When power balance is violated, the RTD energy price is not priced by economic
bids, but by administrative penalty prices. Administrative pricing creates market inefficiency in the long run and results in using the high penalty price for the imbalance energy of resources providing regulation services.
• If there is insufficient regulation service, the system must lean on the
interconnection with other Balancing Authority Areas, potentially impacting the
CAISO system to meet required operational performance criteria.
Since the new nodal market was implemented in 2009, the ISO has had a multi‐interval optimization in the unit commitment and dispatch process.  The multi‐interval optimization can look several intervals ahead to meet forecasted ramping needs.  The flexible ramping product is to create ramping margin on top of the forecasted ramp between market intervals, and thus reduce the frequency of power balance violations.

	ISO Response

	
No comment.


	

	[bookmark: _Toc392572545]FRP Bidding Rules – No resource should be allowed to bid FRP in the day ahead market or real‐time markets and economic energy offers should be the sole basis for determining the opportunity cost in all three markets (DAM, FMM and RTD).

	
If so, should bidding be limited to non‐resource adequacy suppliers or apply to all suppliers including resource adequacy (RA) resources?
In the straw proposal RA resources would not be allowed to bid/offer FRP in the Day
Ahead Market (DAM) where the ISO would reflect a zero FRP bid for RA resources2, and
allow non‐RA resources to explicitly bid/offer FRP in DAM. The FRP bids/offers are supposed to represent opportunity costs and be coupled with economic energy offers from non‐RA resources.

CPUC Staff believes the ISO should not allow explicit bidding of FRP opportunity cost for any resource in the DAM.  Allowing FRP opportunity cost bidding by any market participant creates an additional layer of market complexity which would require additional market monitoring and market power mitigation schemes to prevent market abuse.

Another problem with bidding in FRP costs is that they could be bid in up to the cap (same cap as for Ancillary Services) and though the bids should represent opportunity costs, there is no restriction on what the bids could represent or why.

Should the CAISO allow day‐ahead explicit FRP offers there may be an increased likelihood for pricing games between energy and FRP offers (e.g. the ability to change energy offers in real‐time which may impact commitment and dispatch of flexible ramping, and the use of bidding strategies using FRP with energy offers to game bid cost recovery).

Denying FRP bids by non‐RA resources in the day ahead market is consistent with the ISO proposal that denys explicit bids for FRP in the Fifteen Minute Market nor the five minute Real Time Dispatch.  The economic energy offers should be the sole basis for determining the opportunity cost in all three markets (DAM, FMM and RTD).

Therefore, Staff strongly recommends that ISO disallow explicit bids/offers for FRP in the day ahead market for all resources.
2 In the Flexible Resource Adequacy Capacity Must Offer Obligation (FRACMOO) initiative flexible RA capacity will be required to economically bid in their energy offers in the Integrated Forward Market (IFM).

	ISO Response

	
The revised straw proposal clarifies the day-ahead bidding rules.  The bid price will be $0.00; however, the minimum MW quantity required to be offered will depend on whether the resource is used to meet RA flexible capacity obligations.


	

	[bookmark: _Toc392572546]Cost Allocation – Eliminate the +/‐3 % threshold for supplier cost allocation.

	The ISO proposes to initially allocate the costs for the flexible ramping product based upon load, supply and import/export movements that results in changes in real‐time dispatch of resources.  With the introduction of the FERC Order No. 764 market design changes, the ISO
modified the settlement interval from ten minutes to five minutes. Movement for load is
defined as changes in observed load every five minutes. Movement for supply is defined as
the combined changes in uninstructed imbalance energy and change in internal self-schedules
every five minutes.  Movement for static intertie ramps is calculated based upon the change in MWhs deemed delivered every five minutes. The ISO believes that movement is better aligned with the procurement decisions of the flexible ramping product because the movement represents the changes in real time dispatch (RTD) necessary to manage the system.3

The CAISO plans to establish three FRP cost buckets for each of Load, Supply and Fixed
Ramp (e.g. static intertie ramps) which will be allocated based on the billing determinants for each category.

Under the ISO’s proposal, the cost allocation mechanism for the supply category allocable costs will be based on the combined changes in uninstructed imbalance energy and change in internal self‐schedules every five minutes.  The proportionate share for supply would then be allocated to those supply resources who fall outside of a +/‐ 3% tolerance band.

The CAISO explains that a 3% tolerance band is justified because “it would recognize that perfect adherence to dispatch is not realistic based on resource operational characteristics.”  However, it appears that by introducing a 3% tolerance band some resources will be absolved from paying any FRP costs (even though the resources’ deviations were included in the allocation of cost to the supply bucket).  This appears to place a disproportionate burden on resources whose operating characteristics may prevent them from meeting this +/‐ 3% threshold.

Thus, it would seem discriminatory and unfair to use a tolerance band at all, especially because it would be “unrealistic” to expect perfect adherence to ISO dispatches and everyone would be contributing to the allocable FRP costs in the supplier bucket.  For example, based on the proposal it appears that if a large resource with a 500 MWs of capacity has a deviation of 1% and another resource of 50 MW’s has 4% deviation creating 5MWs and 2MWs of FRP procurement respectively, the current proposal absolves the larger resource that created 5/7ths or 71% of the FRP costs.  The remaining costs in the supply bucket would be allocated entirely (in this example) to the resource that created only 29% of the FRP costs.

CPUC Staff thinks the equitable way to allocate costs would be proportionate share of deviation without applying any tolerance band and recommends that the ISO eliminate the tolerance band from the proposal for allocating costs within the supplier category.  By ratably allocating the costs all resources would bear their proportionate share of the costs.

A tolerance band only creates a threshold that incents resources to only cross that line.
Because there is no reward for doing better than +/‐3%, generation resources have no incentive to reduce their deviations any further.



	ISO Response

	
The ISO believes that the threshold is appropriate for allocating costs within the supply category.  In response to prior stakeholder comments that highlighted that perfect adherence to dispatch instruction is not feasible given the physical operational characteristics of all generation types.  The threshold does not impact the initial allocation between the load, supply and fixed ramp categories.  The threshold still incentivizes resources to follow their dispatch.


	

	[bookmark: _Toc392572547]Clarify flexible ramping market power mitigation when bidding allowed

	In this proposal the ISO did not include any discussion of Market Power Mitigation.  The
ISO’s proposal does not5 address the market power mitigation that would be needed should day‐ahead explicit flexible ramping offers be used in the DAM.  We do not support
explicit bidding of FRP in the DAM, though should the ISO go down the path allowing
explicit FRP bids in any of its markets, then it appears that the Local Market Power
Mitigation (LMPM) burden could be significant.

The CAISO proposal has no provision for market power mitigation because the proposal
relies on an optimization driven calculation of the FRP opportunity costs based on the
resource’s energy offers. Explicit bidding in day‐ahead or real‐time under the currently
proposed market design would create additional market power concerns due to the
potential for price manipulation created by the dynamics between energy and opportunity
cost offers between each other and between bid cost recovery, energy and opportunity
costs.

Therefore, if explicit FRP offers continue to be a feature of this proposal, then Staff strongly
recommends the ISO perform a thorough analysis on the potential for market manipulation, and impacts on bid cost recovery, economic withholding, and energy price formation.  The analysis should inform stakeholders of the potential for perverse outcomes and provide practical mitigation strategies.
5 “The ISO believes that the real‐time pure opportunity cost pricing, the day‐ahead implicit flexible ramping offer from
economic energy offers, and flexible ramping demand curve (discussed later) should adequately address the concern of market
power given the current volume of procurement. Therefore, the ISO will not propose any market power mitigation mechanism
at this stage.” http://www.caiso.com/Documents/StrawProposal_FlexibleRampingProduct.pdf, Pg. 10

	ISO Response

	
The bid price in day-ahead market is $0.00.


	

	[bookmark: _Toc392572548]Explain differences in flexible ramping requirement and demand curve

	Because the ISO plans to use minimum and maximum constraints to establish a day‐ahead procurement requirement for upward and downward FRP, Staff would appreciate more examples to help clarify how the upper and lower requirement limits will be determined.
Also, examples should be provided which outline the methods for establishing (explain any differences between methods) the FRP procurement requirement in day‐ahead (in hourly intervals) versus in real‐time (5 minute intervals).

	ISO Response

	
The ISO has included additional discussion on how the procurement requirement is set in RTD, FMM and IFM in the revised straw proposal.


	

	[bookmark: _Toc392572549]Explain and provide examples for impact of FRP on Residual Unit Commitment procurement

	Though the ISO had previously proposed to integrate the Residual Unit Commitment (RUC) process and integrated forward market (IFM) into a combined day‐ahead market
optimization, it appears the RUC and IFM integration will be delayed until 2015 due to implementation complexity with the initial implementation of the flexible ramping product.
Because they will not be implemented together CPUC Staff is concerned that the FRP
procured in the day‐ahead market will not be adequately considered in RUC which may
result in over or under procurement of physical capacity for real‐time dispatch by the RUC process.

Because it is unclear in the proposal how this will be addressed, Staff requests the CAISO to explain how RUC will consider the FRP commitment in the day‐ahead market and provide examples of how different levels of FRP commitment will increase or decrease the RUC procurement levels in the next iteration of the proposal.

	ISO Response

	
RUC will compare cleared bid in demand (D) plus flexible ramping up (FRU) to the CAISO demand forecast (CFCD) in RUC.  If D + FRU > CFCD, no additional resources would be committed in RUC.  If D + FRU < CFCD, then additional resource would be committed equal to CFCD – D – FRU.


	

	[bookmark: _Toc392572550]Conclusion

	The Flexible Ramping Product initiative has many positive features and CPUC Staff would like to commend the CAISO and its Staff for putting together a comprehensive and thoughtful proposal for this very complex market feature.  In general, the CPUC Staff supports the CAISO proposal for implementing Flexible Ramping Product (FRP) in the market.

However, at this time Staff recommends that no resource should be allowed to bid FRP in the day ahead or real‐time markets and economic energy offers should be the sole basis for determining the opportunity cost in all three markets (DAM, FMM and RTD).  Staff also recommends elimination of the supplier tolerance threshold for cost allocation within the supplier’s FRP cost bucket and proposes that all suppliers should be allocated costs based solely on their proportionate share of the supplier costs bucket.

In addition, there are several areas of the proposal in need of additional explanation or examples to help market participants understand how the proposal will ultimately work.

1. Clarify and explain what market power mitigation processes and procedures would
be warranted should the CAISO proceed with allowing explicit bidding of FRP in the day‐ahead market.
2. Provide explanation for any differences between the procurement requirements for
day‐ahead and real‐time (FMM and RTD) markets.
3. Provide explanation whether the amount of FRP commitment in the Integrated
Forward Market will affect the Residual Unit Commitment (RUC) procurement amount, and provide examples of how it impacts the RUC.

	ISO Response

	
The ISO appreciates the CPUC’s comments.


	





	Company
	Date
	Submitted By

	
	
	

	[bookmark: _Toc392572551] Calpine
	6/2/2014
	

	[bookmark: _Toc392572552]Summary

	Calpine continues to support the development and implementation of a bid-based, co-optimized ramping reserve product in all sequential markets. We believe the implementation of this product will benefit both load and generation by reducing the occurrence of power-balance violations and irrational price spikes in both upward and downward directions.

Calpine is disappointed that the design has moved from a bid-basis to a must-offer-zero-bid product that undervalues FRP vis-à-vis other fungible reserves products and confuses the value of Flexible RA and Generic (system or local) RA.  We remain concerned with the basis of the demand curve and the slow pace of implementation.  


	ISO Response

	
The ISO appreciates Calpine’s comments.


	[bookmark: _Toc392572553]Calpine Supports using ONLY Flexible RA bids for FRP

	The CASIO began development of this product nearly 3 years ago, with strong support from both the market participants and its own Board.  The initial design was for a biddable reserves product that would be co-optimized in all sequential markets.  Calpine loudly supported the initial conceptual designs.

The latest proposal is a far departure from that conceptual design as now any energy bid would apparently be considered for the creation of ramping capacity and FRP sub-optimal dispatch regardless of whether the generator bids the energy as FRP, Flexible RA, system RA, generic RA, or even non-RA capacity. 

This indiscriminate use of all energy bids to create ramping capacity defeats one of the intended purposes of FRP, which is to reward, through short-term markets, units that offer to make their flexibility available on a planning basis though Flexible RA.  In our view, it is clear that the ISO should modify its proposal to allow ONLY units that bid-in pursuant to a Flexible RA must offer obligation be used to meet the constraints embedded in FRP.  


	

	ISO Response

	
The ISO disagrees.  Just as with energy, all resources both RA and non-RA are considered when determining the economically efficient schedule and dispatch.  To only allow flexible-RA resources to bid and be awarded the flexible ramping product would be a significant departure from the principles of the ISO markets.  For non-flexible RA resources, the portion of their bid curve that will be considered for day-ahead flexible ramping awards is limited by the bid in MW quantity.


	[bookmark: _Toc392572554]Calpine Continues to Support a Biddable FRP Reserve Product

	Calpine continues to believe that FRP capacity should be allowed to be bid with a non-zero price, particularly in DA markets.  

FRP is a fungible product.  The same capacity can be used for multiple purposes including spin, non-spin, regulation and of course, production of energy.  The ISO models incorporate a co-optimization that chooses resources based on cost minimization objectives -- the least-cost combination of resources to meet the competing and simultaneous needs of the grid.  All competing reserves products can be bid, thereby allowing the resource provider to signal use preferences, cost consequences and value to the ISO.  

Unfortunately, the ISO now proposes to eliminate the bidding opportunity for FRP and apparently force Flexible RA providers to bid zero capacity values for their entire Flex RA range.  The net result of this requirement would be that the cost of FRP represented to the optimization will be only the opportunity cost of not generating.  This same opportunity cost will be calculated for other reserves products (e.g., spin, non-spin) but resources are allowed in those cases to bid non-zero prices.  The natural consequence of this constraint on FRP bidding will be that the model will “pick” FRP before awarding, for instance, non-contingent spin – which is an entirely fungible product.  The resulting clearing prices for equivalent products will be different, raising significant questions of reasonableness.  

All and any ability to express the value of FRP, to discipline the choices of the ISO model between the expected costs of providing FRP vis-à-vis other reserves, and the ability to express the preferred uses of capacity are eliminated by this must-offer-zero bid requirement. 

In the stakeholder meeting it was suggested that the shape of your energy bid curve could be used to differentiate products and to express value and use preferences.  We entirely disagree.  First, energy bid curves can and are routinely mitigated, making the structure of submitted bid curves less meaningful.  Second, the opportunity cost of a given bid curve is precisely the same for all reserves products, so differentiation is not possible.  

Even if, as some claim, FRP capacity has a lower value than other products, because there is a high probability of dispatch (compared, for instance to spinning reserves), this is not a reason to force a zero-bid requirement.  In practice, and if this theory holds, bid prices will reflect the relative differences.  But the expectation alone is insufficient to eliminate all bidding.     


	ISO Response

	
The revised straw proposal requires a bid price equal to $0.00; however, the MW quantity must be greater than or equal to the amount of a resource’s capacity used to meet RA flexible capacity obligations. This will allow market participants to avoid flexible ramping awards for resource capacity not used to meet RA flexible capacity requirements.


	[bookmark: _Toc392572555]Calpine Continues to Be Concerned with the Shape of the Demand Curve

	The proposed demand curve is based on the historical frequency of power balance violations and the presumed cost of such.  We will not repeat our criticisms of this approach, or the lack of a going-forward counterfactual, but continue to believe that IF a non-vertical demand curve is used, any “steps” must be based in current and expected conditions

	ISO Response

	
The ISO has proposed a demand curve calculation process based upon current and expected conditions in the revised straw proposal.


	[bookmark: _Toc392572556]Calpine Supports an Earlier Implementation

	The CASIO has captioned this as a “Straw Proposal”, resetting the review clock back months and facilitating an implementation no sooner than fall of 2015.  Calpine believes that the changes embedded herein can be finalized and submitted the Board in August, much sooner than December of 2014.  FERC filings and sufficient testing could be done in time for a Spring Release.  Indeed, in seeking revisions to the Flexible Ramp Constraint price just last month, the ISO committed that the FRC was an interim measure that would be replaced as soon as practicable by FRP.  


	ISO Response

	
The ISO has a single major release per year in the Fall.  The flexible ramping product is a major software design change.


	



	Company
	Date
	Submitted By

	
	
	

	[bookmark: _Toc392572557]Department of Market Monitoring
	7/7/14
	

	[bookmark: _Toc392572558]Flexible Ramping Product Demand Curve

	
The proposal states that the demand curve can be constructed using historical data on power balance violations.  However, this will not provide the correct counter factual of what the incidence of power balance violations would have been in the absence of the FRP.  Data generated after the implementation of the Flexible Ramping Constraint will face the same issue.  Using data generated before the Flexible Ramping Constraint may not accurately reflect the value of capacity, particularly as conditions continue to change in the future.  Alternatively, the distribution of net load forecast errors could be used to construct flexible ramping product demand curves.  A potential approach for consideration is outlined in Appendix A below.

	ISO Response

	
In the revised straw proposal, the ISO has proposed a demand curve calculation process based upon current and expected conditions.


	[bookmark: _Toc392572559]Penalty Price on Minimum Requirement

	
The proposal includes a $250 penalty price if the minimum FRP requirement is not met.  In the upward FRP case, the penalty price is triggered if there is insufficient ramping capacity to meet load in t+5.  In this situation, the optimization is projecting a power balance violation.  This appears as though it is triggering two separate penalty prices for a violation of fundamentally the same constraint ($250 during interval t and $1,000 during interval t+5).  The FRP demand curve described in Appendix A below establishes a more appropriate upper limit on the marginal value of FRP.  This upper limit is derived from PBC violation penalty prices and the probability distribution of load forecast errors for the next interval.

	

	ISO Response

	
The ISO is evaluating the demand curve points, including the minimum requirement, in developing the forward looking demand curve as recommended by DMM.


	[bookmark: _Toc392572560]Separate FRP offer prices/bidding

	
DMM does not support separate FRP offer prices that do not represent marginal costs to providing the FRP capacity.  Unless such costs are demonstrated, DMM does not support separate offer prices for FRP

	ISO Response

	
The revised straw proposal implements a default bid price of $0.00 in day-ahead, but allows the resource to submit a MW quantity equal to or greater than its amount of capacity used to meet RA flexible capacity requirements.  In the real-time market, no bid price or MW quantity can be submitted.  The entire bid range is available for flexible ramping awards.


	[bookmark: _Toc392572561]Day-Ahead FRP Procurement and Awards

	
CAISO commented that it would provide more information on how Day-Ahead flexible ramping needs and procurement would be determined in a forthcoming paper.  This will be very helpful in gaining a better understanding of how the FRP will work.  It would also be helpful to have more details on how the FRP needs and procurement will work in the 15-minute market, and on the mechanics of how 5-minute ramping needs will be translated into 15-minute and hourly awards.

	ISO Response

	
The ISO has provided more detail on how the procurement requirements are set in RTD, FMM and IFM in the revised straw proposal.


	[bookmark: _Toc392572562]Interaction of FRP with Real-Time IIE Settlements

	
CAISO currently has multiple charge codes for settling Real-Time Instructed Imbalance Energy such as Optimal Energy, Residual Imbalance Energy, Standard Ramping Energy, or Ramping Energy Deviation, etc.  It may be helpful if the CAISO indicated what, if any, interactions the FRP will have with these charge codes.  For example, suppose a generator with an energy bid of $30/MWh is dispatched up 1 MW on a $25/MWh LMP in order provide 1 more MW of upward FRP.  If the generator was setting the FRP price it would be $5/MWh.  The $25/MWh LMP plus the $5/MWh FRP price would support the generator’s dispatch and cover its costs.  However, if the energy was determined to be Residual Imbalance Energy, it would be settled on the $30/MWh bid rather than the LMP.  The Residual Imbalance Energy settlement would make the generator whole for the $5/MWh difference, and the capacity payment would pay another $5/MWh.  Would this capacity payment be the second payment to cover the generator’s cost?  Is it even possible for such a scenario to occur? A better understanding of potential interactions between the FRP settlement and other Real-Time non-LMP based settlements would be helpful to better understand these issues.

	ISO Response

	
The ISO has clarified that energy resulting from dispatch necessary to support a FRP award will be settled as optimal energy at the resource LMP.



[bookmark: _Toc392572563]
	Appendix A

	Developing a Demand Curve for Flexible Ramping Product

The Flexible Ramping Product (FRP) is designed to reduce power balance constraint (PBC) violations in RTD by procuring ramping capacity to meet expected and unexpected ramping needs.

The FRP Straw Proposal  develops a demand curve based on a historical distribution of PBC violations.  This method will not be practical going forward.  The distribution of PBC violations may change over time.  Therefore, the historic distribution will not be representative of the current distribution.  It will also not be possible to update the distribution with any data more current than the date the flexible ramping constraint was introduced into the CAISO markets.  This is because it will not be possible to know the PBC violations that would have occurred in a market run with the flexible ramp constraint or products unenforced.

In this appendix, we propose an alternative method for developing the FRP demand curve.  The error distribution around the net load forecast for future intervals should be used to create the current interval’s demand curve for FRP capacity.  This method assumes that the forecasted net load (expected net load) and its associated distribution of errors is a reasonable description of the true distribution of net load.

Figure 1 shows a stylized probability distribution function (PDF) of net load less the forecasted (expected) net load.  This is the distribution of forecast errors.  Assuming enough ramping capacity to meet the expected net load, the area to the right of the expected error (zero) represents the potential megawatts short if there is no additional ramping capacity (the area in blue).

Figure 1 – PDF of Net Load less Forecasted Net Load (Expected)





Figure 2 converts this into the PDF for PBC violation costs, assuming a $1,000 penalty price.  Net load realizations below the expected net load do not trigger PBC violations.   Realizations above the expected net load would trigger PBC violations.  Expected costs would equal the sum of the entire blue area.  However, if an additional megawatt of ramping capacity were made available, a one megawatt forecast error would no longer trigger a PBC violation. This has the effect of reducing the expected PBC costs by the light blue area.  This light blue area is therefore the marginal value of the first MW of ramp capacity.  Charting the marginal value of each successive megawatt of ramp capacity yields the demand curve.  An example is illustrated in Figure 3.

Figure 2 - Expected PBC Costs



Figure 3 – Marginal Value of FRP Capacity
[image: ]

Figure 4 illustrates a case where there is not enough ramping capacity to meet forecasted net load (the minimum upward requirement in the Straw Proposal).  The expectation is for a shortfall, and the probability of no shortfall is relatively small (the white area).  Figure 5 shows the PDF of PBC costs under this case.

Figure 4 - PDF of Net Load less Forecasted Net Load (Expected) – Expected Shortfall




Figure 5 – Expected PBC Costs when Expected PBC Violation in Interval t+1



In the case shown in Figure 5, adding an additional megawatt of ramping capacity reduces the expected PBC violation costs by the light blue area.  Adding a second megawatt of ramp capacity would reduce the expected PBC violation costs by the green area.  This second megawatt of ramp capacity has a higher marginal value than the first megawatt.  The demand curve for FRP Up is therefore increasing for ramping capacity to ramp from the load forecast at interval t to the expected load forecast at interval t + 5.

Figure 6 illustrates an example of a demand curve that incorporates the possibility of insufficient ramp capacity to meet forecasted load.  This result illustrates a flaw in setting a predetermined administrative price for FRP when the minimum ramp capacity requirement is not met.  The marginal value of FRP in such a situation will be less than the peak value of a demand curve derived from PBC violation penalty prices and probability distributions of load forecast realizations.   The marginal value of FRP is therefore unrelated to an administrative penalty price of $250.  The FRP demand curve described in this appendix establishes a more appropriate upper limit on the marginal value of FRP.

Figure 6 – Marginal Value of FRP Capacity
[image: ]

In the examples above, the FRP capacity demand curves were constructed using a single penalty price.  When multiple penalty prices are used, there may be jumps in the demand curve as shown in Figure 7.
Figure 7 – Marginal Value of FRP Capacity with Multiple Penalty Prices
[image: ]
Both the increasing marginal value of FRP and jumps from changing penalty prices can be appropriately handled using a step function that ensures monotonicity.  This is illustrated in Figure 8.


Figure 8 – Monotonic Adjustments to FRP Demand Curve
[image: ]

This appendix outlines one potential alternative methodology for creating FRP demand curves.  There would still be many details to work out if such a method were used.  These include: the number of steps and end points in a monotonically non-increasing demand curve; the monotonicity adjustment methodology; and whether to create demand curves in real-time as forecasts are produced or to use demand curves created from recent net load forecast distributions.


	ISO Response

	
The ISO appreciates DMM’s thoughts on a forward looking demand curve.  The ISO has proposed a demand curve calculation process based upon current and expected conditions in the revised straw proposal.






	Company
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	[bookmark: _Toc392572564]Dynegy Marketing & Trade
	6/23/14
	Jason Cox
713-507-6413

	[bookmark: _Toc392572565]Clarification

	·  The CAISO Flexible Ramping Product Straw Proposal presentation (slide 9) appears to subject ALL RA resources to a must-offer obligation in the FRP at $0.
· Please clarify that the must-offer for FRP is only for the Flexible Capacity sold from a resource.


	ISO Response

	
As with ancillary services, there is one segment in the bid curve for flexible ramping products.  As a result, the capacity bid cannot be isolated to a portion of the energy bid curve.  There cannot be a distinction between the portion of the energy bid curve that is flexible RA and system RA.  In the revised straw proposal, the ISO allows scheduling coordinators to restrict the MW quantity offered in the day-ahead market, so the scheduling coordinator can limit the amount to the amount of flexible RA capacity sold form a resource.  As with energy, non-RA resource can offer any MW quantity – including zero and its full energy bid range.


	

	[bookmark: _Toc392572566]Flexible Ramping Product Must Offer conflicts with FRACMOO & CPUC Flexible Capacity Must Offer

	·  The ISO has proposed must-offer obligations for resources that are shown as flexible on LSE’s RA showings. (from FRACMOO Final Proposal – page 24)
· The ISO will require that the scheduling coordinator for each LSE submit separate showings for flexible and generic capacity procured. Resources that are shown only on the flexible capacity RA showing will be subject to the flexible capacity offer obligations and any future applicable availability charges and credits, but not the generic RA availability requirement and applicable availability charges and credits. For example, an SC for an LSE that is using a generating resource for 100 MW generic capacity and 60 MW of flexible capacity would submit a generic RA showing for 100 MW and a flexible showing for 60 MW. (from FRACMOO Final Proposal – page 35)
· The FRACMOO must-offer makes no mention of using regular RA as Flexible – Why has CAISO made this change?


	ISO Response

	
The MW quantity that is offered in the day-ahead market must be greater than or equal to a resource’s amount of flexible capacity on its RA showing.  If a resource is not used to provide RA flexible capacity, it could bid a MW quantity of zero.


	

	CPUC Proposed Decision on 2015 LCR & RA Issues (page 86):

	· The LSE is not required to commit additional flexible capacity beyond its flexible RA obligation. A committed flexible resource is a qualified flexible resource under contract to perform under the applicable flexible must‐offer obligation. In order to verify the committed flexible capacity that is being shown in the RA filing, staff will compare LSE RA filings against the generator’s corresponding supply plan filed with the ISO. Validation of each LSE’s flexible capacity obligation supplements the validation of RA filings against local and system RA obligations. Year‐ahead compliance filings should demonstrate that 90% of flexible capacity obligation is met for January to December. Month‐ahead filings need to demonstrate that 100% of flexible capacity obligation is met for the month.
A megawatt of capacity counts only once – as flexible or generic. A resource may have flexible megawatts and generic megawatts based on its start‐up time and how it was contracted to the LSE. Flexible megawatt and generic megawatt count towards system RA obligation. Only flexible megawatts count towards meeting flexible RA obligation. If the resource is in a local area, the combined total MW contracted from the facility count towards system and local RA requirements.
· The CPUC Proposed Decision must-offer makes no mention of using regular RA as Flexible – Why has CAISO made this change?


	ISO Response

	
The revised straw proposal clarifies the MW quantity that must be offered by generic RA resources.


	

	[bookmark: _Toc392572568]Mandate that Flexible RA must-offer at $0 is unreasonable

	·  FRP is another ancillary service 
· Value is avoiding NERC penalties, at minimum, or shadow prices of power balance violations.

	ISO Response

	
At this time, the ISO has not been able to identify a marginal cost that is not embedded in the energy bid price that warrants a non-zero bid price.

	

	




	Company
	Date
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	[bookmark: _Toc392572569]Large-scale Solar Association (LSA)
	 6/24/2014
	

	[bookmark: _Toc392572570]Opening Comments

	The Large-scale Solar Association (LSA) hereby submits these comments on the June 2nd Flexible Ramping Products Incorporating FMM and EIM – Straw Proposal (Proposal), and the subsequent discussion at the June 9 stakeholder meeting. LSA supported the CAISO’s suspension of the earlier FRP effort to focus on market elements that could reduce the need for the Flexible Ramping Product (FRP) – i.e., the 15-minute market and decremental bidding for Participating Intermittent Resource Program (PIRP) resources – and welcomes the opportunity to comment on the CAISO’s latest proposed FRP framework. 

Consistent with its earlier FRP comments, LSA’s remarks here address the cost-allocation portions of the Proposal, including some elements where LSA raised concerns raised in the last FRP effort and have yet to be addressed. LSA urges the CAISO to make the changes to the Proposal that are listed below and described further in the remainder of this document.


· Revisit the FRP cost-allocation framework. The FRP framework and cost allocation should be consistent with CAISO practices for reserve products and be coordinated with California Public Utilities Commission (CPUC) procurement policies. In essence, FRP is a type of reserve or ancillary product intended to improve system operation, and its cost should be allocated in the same manner as other such products. 

· If FRP costs are to be borne by generators, it is critical that the CAISO work with the CPUC to ensure that FRP costs (the first direct CAISO-market “integration costs”) are not effectively imposed twice, i.e., in the procurement process (via use of “integration cost adders”) and then again by direct allocation in CAISO markets. 

· Cap FRP charges for beneficial schedule deviations at those for harmful deviations. The proposed monthly aggregation of FRP metrics could help ensure that charges for deviations in the “right” direction (e.g., in response to real-time price signals) are less than those for deviations in the “wrong” direction, but the Proposal contains no mechanism to ensure that this will be the case. LSA believes that helpful deviations should not be charged at all, but at a minimum, if those deviations are charged, a small quantity of such deviations should not result in unreasonably high charges. 

· Adjust the benchmark for assessing FRP charges. FRP charges for variable resources should be assessed for deviations from 5-minute forecasts, not the “averaged” benchmarks derived from those forecasts that are used to derive regular Imbalance Energy charges. 

· Modify the proposed “deadband” for deviations before FRP charges are applied. The threshold should be the greater of 3% or 5 MW per hour – the same threshold as the Uninstructed Deviation Penalty – and not the lesser of the two. Otherwise, large projects would be subject to unreasonably tight tolerances (e.g., 1.7% for a 300 MW project). 

· Incorporate a grandfathering element. This limited provision would apply to resources with Power Purchase Agreements (PPAs) executed before the November 1, 2011 issuance of the CAISO’s original FRP Straw Proposal (i.e., those where suppliers could not have anticipated FRP costs) and where suppliers would be responsible for FRP costs. 


	ISO Response

	
The ISO appreciates LSA’s comments.  


	[bookmark: _Toc392572571]Coordination with current practices and procurement framework

	which contribute to the reliable and efficient operation of the system and the market. The FRP is one tool for reducing scarcity and out-of-market interventions, improving market price development and transparency, and generally helping the overall system operate more reliably and efficiently. 
MISO’s recent FERC filing for its Ramp Capability Product (2014-06-10 Docket No. ER14-2156-000) supports this argument. MISO’s filing shows that a properly designed ramping product results in a net benefit to load and states: "The costs of ramp capability will be allocated like the costs of the existing Operating Reserve products because, like MISO’s operating reserve products, ramp capability is similarly needed for reliable system operations.” 

Alternatively, if FRP costs are allocated to generators (or their Scheduling Coordinators (SCs)), they should be treated similar to transmission costs. A Network Upgrade (NU) transmission-cost “adder” counts against supply bids in the CPUC procurement process, because transmission costs are largely reimbursable to suppliers (and are thus ultimately borne by ratepayers). The adder ensures that a cheaper bid from a project with high NU costs is not selected over a more expensive supply bid that will cost ratepayers less overall. 

From the supplier’s perspective, the transmission cost is “paid” once, through the procurement-process adder, since its transmission costs are reimbursed. 

Similarly, the CPUC is considering adoption of an “integration cost adder” in the procurement process. The concept – as with transmission costs – assumes that operational costs to accommodate different supplier technologies and projects will ultimately be borne by ratepayers and, therefore, should be counted against supply bids. 

As noted above, FRP will be the first separately identified CAISO “integration cost.” If the CPUC adopts use of an integration adder in the procurement process that includes expected FRP costs, and then the CAISO charges FRP costs to generators (or their SCs) directly, then the combination will effectively charge generators twice. 

There are two ways to avoid this double-counting.

The first way is to include estimated FRP costs in the procurement process integration adder and then allocate FRP market costs to the Load-Serving Entity (LSE) (or its SC) that has contracted to buy the output of the generation project. That way – like transmission costs – the LSE can consider FRP costs in its resource selection. As with transmission costs, this allocation would not interfere in any way with bilateral supplier-LSE negotiations, and those parties could still decide between them to share FRP costs in a different manner. 
In many or most cases, the generator and LSE SCs are the same entity; in those situations, the allocation of FRP costs may be less of an issue. However, in others – e.g., contracts executed before that became the standard model (see below) – the generator and LSE SCs may not be the same entity. (LSA notes that that allocation of FRP costs to LSE SCs would also likely obviate the need for a grandfathering provision, since (as explained below) those generators would not be allocated these additional costs that they have no means to recover.) 

The second way is to allocate FRP costs to the generator (and its SC) but ensure that the CPUC does not include FRP (or other integration costs billed directly to generators) in any integration-cost adder. 

This approach is less optimal, because it would require developers to estimate FRP costs and include them in their bid prices to LSEs. Developers are far less able than the CAISO or LSEs to be able to estimate likely FRP costs, and the resulting uncertainty will make it more difficult to finance generation projects under those terms. The higher financing costs would also have to be reflected in generation bid prices and would ultimately be paid by ratepayers. 

However, despite the inefficiency of this approach, if the CAISO decides to allocate FRP costs to generators (or their SCs) through CAISO-market settlements, LSA requests the CAISO, as an explicit part of its next Proposal version, commit to working with the CPUC (e.g., making filings in any CPUC proceeding where integration-cost adders are considered) to help ensure that FRP costs are not also included in any adder.

	

	ISO Response

	
The discussion above extends the concept of integration costs to energy settlements within the ISO markets.  For example, if renewable resources drive more extreme energy prices in the real time market due to over-generation or abrupt weather changes, is this an integration cost?  Over time this may reflect the cost of changing the resource mix of the generation fleet; however the market prices reflect real-time system conditions to provide the appropriate price signal to generation resources to allow the ISO to reliably manage the grid in real-time not to reflect that there are more renewable than conventional generators.  The purpose of the flexible ramping product is to position the fleet so that there is sufficient ramping capability to minimize the occurrence of spurious price spikes that can arise from relaxation of the power balance constraints.  The reduction in power balance violations will improve reliability of the grid and benefit all resources whose deviations can be met with the available generation capacity because ramping capability has be more efficiently maintained and managed.


	[bookmark: _Toc392572572]FRP charges for helpful scheduling deviations

	As stated in its prior comments, LSA believes that the CAISO should not charge at all for schedule deviations in the “right direction” (that help the system by moderating net load ramps). The CAISO should encourage these deviations, and not send price signals to reduce them. For example, generation deviations in the upward direction in hours when net load is increasing help the system and should not be charged, and the same is true of deviations in the downward direction in hours when net load is decreasing. 

In fact, because of the cost-sharing aspect of the cost allocation, it is possible that charges for deviations in the “right” direction will actually be higher per MWh than those in the “wrong” direction – i.e., if there are few deviations in that “right” direction, so the costs would be spread over few MWh. If only a few resources are helping the CAISO, it seems perverse for the CAISO to charge them more as a result. 

In the earlier FRP effort, the CAISO did not adequately explain its reasons for rejecting this suggestion. The proposed hourly FRP cost allocation granularity, and the monthly aggregation of hourly costs and deviations, might increase the likelihood that FRP charges for deviations in the “right” direction will at least be lower than those in the “wrong” direction, but that is not certain under the Proposal. 

At a minimum, there should be a cap on charges for deviations in the “right” direction at the same level as deviations in the “wrong” direction for each hour. If the CAISO monthly/hourly cost-allocation methodology yields this result, then so much the better. If not, this rule would ensure that generators helping the CAISO manage its system are not penalized through charges that are higher than those to whose deviations harm the system.

	ISO Response

	
The argument above assumes that inflexible generation can provide a benefit.  There are no beneficial deviations that are not the result of a market dispatch.  Similar to load which is inflexible, the market optimization must dispatch flexible resources to meet schedules from inflexible resources.  If inflexible generation is increasing and inflexible load is increasing, the total system requirement is reduced.  Assuming that there is no variability or uncertainty in the forecasts of inflexible generation and inflexible load.  If generation output is increasing 100MW and load is increasing 120MW in the next five minute interval.  Then the flexible ramping up requirement is 20MW and the flexible ramping down requirement is 0MW.  Load will be allocated the costs associated with flexible ramping up and the generation will be allocated the flexible ramping down costs which are zero.  Should inflexible generation be charged and load credited in this scenario?  No.  The system requirement is 20MW and it is appropriately allocated to load because the 20MW to be dispatched in the next interval is the system requirement caused by load.

Prior to allocating costs to each of the categories, the resources in that category are netted.  The allocation within the category then allocates the costs based upon the individual resources movements.  So resources that decrease the netting benefit are allocated higher costs than those that improved the beneficial netting.


	[bookmark: _Toc392572573]Measurement of 5-minute deviations for FRP cost allocation

	Under the current 15-minute market (15MM) structure, the CAISO adds the 5-minute forecasts from its own (PIRP participants) or SC-provided forecasts (e.g., forecasts that reflect expected ramping) to get a 15-minute schedule. It then divides that 15-minute schedule total to derive average 5-minute figures that are used as benchmarks; positive or negative deviations from those benchmarks are paid or charged at real-time prices, as appropriate. 

So, for example, a PIRP resource with 5, 10, and 15 MWh forecasts (upward ramp) for the three 5-minute intervals within a 15-minute interval, then following those exact 5-minute forecasts in actual operations, faces the following situation:
	SCHEDULING/SETTLEMENT ELEMENT 
	INT 1 
	INT 2 
	INT 3 

	Submitted 5-minute schedules 
	5 MWh 
	10 MWh 
	15 MWh 

	15 MM schedule (sum of submitted 5-minute forecasts) 
	30 MWh 

	5-minute Instructed Energy (15 MM schedule divided by 3) 
	10 MWh 
	10 MWh 
	10 MWh 

	Actual operation (same as 5-minute forecasts) 
	5 MWh 
	10 MWh 
	15 MWh 

	Imbalance Energy (I/E) 
	-5 MWh 
	0 MWh 
	+5 MWh 



Thus, VERs with completely accurate 5-minute forecasts that reflect expected ramping behavior (i.e., whose production follows those forecasts exactly) are still exposed to I/E price risk. As LSA’s comments in the Order 764 stakeholder process pointed out, this result basically negates the rationale and increased accuracy from 5-minute forecasts. However, the CAISO maintained at that time that its 15MM software did not have the capability to use the 5-minute forecasts and had to use the smoothed numbers. 

This built-in inaccuracy actually benefits solar projects at least in part, since solar generation generally follows load in many ramping situations. In the example above, the Interval 1 negative imbalance charge to the generator would likely be lower than the Interval 3 positive imbalance payment to the generator, since imbalance prices would probably increase along with load during this upward ramp. 

However, the CAISO’s proposed FRP cost allocation would not have that same offsetting effect. The Proposal would charge generators for the deviations in both Interval 1 and Interval 3. 
Thus, a generator following the 5-minute forecast exactly would be penalized for the forecast “smoothing.” For that reason, LSA’s earlier comments urged the CAISO to fix its software problem before the 15MM was implemented, and certainly before FRP implementation. LSA again urges the CAISO to do this. If this is not possible, then LSA strongly recommends the CAISO use the 5-minute forecasts, and not the “smoothed” 5-minute benchmarks, to calculate deviations used to allocate FRP costs.

 

	ISO Response

	
The fifteen minute market uses 15-minute intervals.  RTD uses 5-minute intervals.  This continuing argument fails to recognize the fundamental architecture of the two markets. This is not a “software problem.”

Allocation of the supply bucket is based upon changes in self-schedules and UIE on a five-minute basis.  So assume a solar resource was economically bidding, its allocation would be based on uninstructed imbalance energy which is the difference between the five-minute dispatch and its meter.  The fifteen minute schedule does not apply.  The FMM schedule also doesn’t apply if the resource self-schedules its forecast.  In this case, RTD must honor the self-schedule and dispatch other resources to accommodate the self-schedule change between intervals.  This resource will be allocated based upon the changes in meter between five minute intervals.


	[bookmark: _Toc392572574]Tolerance threshold for FRP cost allocation

	The Proposal retains the prior CAISO “tolerance band” feature, i.e., FRP charges would only apply for deviations exceeding the lower of 3% of capacity or 5 MW per hour (~0.42 MWh per 5-minute interval). This is, on the surface, the same tolerance band used for Uninstructed Deviation Penalties (UDP), which are included in the CAISO tariff but have not been activated. 
However, the UDP tolerance band is set at the greater of the two metrics, while the FRP tolerance band is proposed to be the lower of the two metrics. LSA believes that the FRP tolerance band should be the same as the UDP tolerance band, for the reasons set forth below. 
The 3% UDP tolerance-band was initially set because the CAISO agreed that it would be unreasonable to expect large generation projects (not just variable resources, but gas-fired and other technologies also) to control their output with significantly greater precision than that. The 5 MW alternative was added to accommodate smaller projects, where 3% could constitute small fractions of a MW and even large percentage deviations would have little impact on the CAISO system. Thus, setting the UDP tolerance band at the greater of 3% of capacity or 5 MW recognized both practical output control limits and deviation impacts. 

The proposed FRP tolerance band sets this reasoning on its head by setting the limits at the lower of the two metrics. Thus, any generation project above 167 MW would be charged for deviations greater than 5 MW, e.g., a 300 MW project would have a limit of 1.7%. 
The Proposal does not explain why a 3% tolerance band is reasonable for large projects under UDP but a lower limit should apply for FRP. LSA believes that the tolerance bands for both UDP and FRP should be based on the same metrics and applied in the same way.

	ISO Response

	
The objective of the tolerance band is not to exempt supply resources from being allocated the supply category costs.  The tolerance band reflects that perfect adherence to dispatch is not possible for a variety of reasons.  The FRP tolerance band is intended to incentivize resources to adhere to their dispatch recognizing that perfect adherence is not practical.  The tolerance band for the supply category was added based upon stakeholder feedback.  It should be noted that changing the tolerance band does not change the initial allocation to the supply category.  Including the tolerance band in the supply category means that a portion of supply deviations which drive FRP procurement are not allocated costs, but rather allocated to those other supply resources outside the threshold.  The ISO believe the current tolerance band strikes the right balance between incentivizing dispatch by basing the tolerance band on the dispatch instruction and minimizing cross-subsidies between supply resources in the category while recognizing that deviations in excess of 5MW by a single resource can more can be large enough to cause a spurious price spike.  


	[bookmark: _Toc392572575]Grandfathering proposal

	As noted above, LSA recommends that the CAISO exempt generators in a limited number of situations from imposition of FRP charges. This exemption would only apply where sellers could not have anticipated these costs and have no realistic way to recover them. Specifically, generation projects would only qualify where: 

· Their PPAs were executed before the November 1, 2011 issuance of the CAISO’s initial Straw Proposal; 

· Those PPAs did not anticipate the imposition of integration charges (i.e., the parties did not already consider the possibility of such charges); 

· They would be responsible, fully or partly, for FRP charges; and 

· Their PPAs do not allow them to control their exposure to such charges, e.g., contain requirements generally that they produce all the energy that they can. In other words, they cannot moderate their ramps or schedule deviations in order to manage their exposure to the new costs without violating their PPA terms. 

The ability to transfer FRP cost responsibility from the seller to the buyer – an element of the 2012 CAISO FRP proposals – would not mitigate this problem, because those sellers have no leverage to require their buyers to accept this responsibility. Likewise, any transitional mechanism to allow for “renegotiation” of contracts would not mitigate this problem either, because those sellers have no leverage to require buyers to accept such contract revisions.
SCE stated in 2012 that the above criteria would apply only to a small number of projects, e.g., that it would be responsible for most or all the FRP charges assessed to generators under the terms and conditions of its own supply contracts. LSA understands that this is likely the situation for SCE contracts, however, it is likely less true for the other large investor-owned utilities and perhaps many municipal utilities as well; for example, some of them (e.g., earlier contracts) do not designate the buyer as the SC, so the generator bears any additional CAISO market costs and (as noted above) many of those contracts do not allow the generator to make operational changes to mitigate those risks. 

Market Participants, such as LSA members, are only able to assess their own contracts and are unable to obtain information about contracts of other entities. If the CAISO wishes to gauge the extent of contracts might meet these criteria, LSA recommends that it conduct its own survey of generation owners, e.g., requiring a response by a date certain to qualify for the exemption.

	ISO Response

	
The ISO does not propose to grandfather existing resources.  PPAs generally contain terms that allow the parties to modify them to reflect market changes. In addition, grandfathering would not be equitable because of the benefits all resources will receive from the flexible ramping product.  All resources benefit from fewer power balance violations that may occur when they are over-or under-generating by avoiding extreme prices for imbalance energy.  



	Company
	Date
	Submitted By

	
	
	

	[bookmark: _Toc392572576] NRG Energy, Inc. (“NRG”)
	6/23/2014
	Brain Theaker

	[bookmark: _Toc392572577]Requiring Resource Adequacy (“RA”) capacity to submit $0/MW bids to supply Flexible Ramping Product up and down capacity is not consistent with the CAISO’s current treatment of Ancillary Service bids from RA capacity. 

	The CAISO proposes to require that RA resources bid $0/MW in the Day-Ahead (“DA”) market to supply FRP up and down capacity. (Straw proposal at 9.) NRG does not object to requiring RA capacity to provide bids to supply FRP. Such treatment would be completely consistent with the current must-offer obligations that apply to RA capacity, which obligate Scheduling Coordinators (“SCs”) to provide both energy and ancillary service bids from RA capacity. However, the CAISO does not require SCs to provide $0/MW bids for ancillary services from RA capacity. Tariff Section 40.6.1 (1) requires Economic Bids for ancillary services, not $0/MW bids, from RA resources certified to provide ancillary services. 

SCs are obligated by Section 40.6.1 (5) to submit $0/MW RUC Availability Bids from RA capacity. Again, however, SCs are not required to submit $0/MW ancillary service bids from RA capacity. The proposed FRP is far more analogous to the CAISO’s ancillary service products than to RUC capacity. The FRP, like ancillary services capacity, is ramping capacity held for possible use for energy in the real-time market. Conversely, RUC capacity is capacity committed by the CAISO to meet CAISO forecast of demand. The CAISO has not fully explained why it believes FRP capacity should be treated like RUC capacity instead of like Ancillary Services capacity. Consistent with the ancillary services must-offer obligation that currently attaches to RA capacity, the CAISO should require RA capacity to provide an DA Economic Bid – not a $0/MW bid - to provide FRP. 


	ISO Response

	
The ISO has not been able to identify a marginal cost for FRP that is not already included in the energy bid in day-ahead.  The ISO has modified the day-ahead MW obligation to be greater than or equal to the amount of a resource’s flexible RA capacity.


	[bookmark: _Toc392572578]NRG does not support eliminating the opportunity to submit FRP bids in the DA market. 

	The CAISO seeks input on whether to disallow day-ahead bidding to provide FRP capacity. (Straw proposal at 9.) Up until this most recent straw proposal, the CAISO was developing FRP based on the premise that this would be a fully biddable product, like the CAISO’s Ancillary Service products. While the CAISO did not propose to eliminate day-ahead bidding for FRP in the Straw Proposal, it seems clear from the Straw Proposal – along with comments provided by the CAISO’s Department of Market Monitoring in the 2013 Annual Report on Market Issues and Performance – that this is the CAISO’s preferred outcome. 

NRG does not support the elimination of day-ahead bidding to provide FRP. Doing so would not be consistent with the CAISO’s long-standing treatment of bids for its Ancillary Service products – a treatment that did not change with the implementation of Resource Adequacy obligations. To the extent that the CAISO believes it is necessary to deal with market power concerns for the FRP, the CAISO should propose treatment along the lines of its current market power mitigation methodologies rather than propose to eliminate all bidding for this product. 


	

	ISO Response

	
The ISO has not been able to identify a marginal cost for FRP that is not already included in the energy bid in day-ahead.  The ISO has modified the day-ahead MW obligation to be greater than or equal to the amount of a resource’s flexible RA capacity.  The ISO believes that ability to bid the MW quantity addresses potential opportunity costs outside of ISO markets.  A resource without a flexible RA capacity can bid zero MW, while also submitting a energy bid curve for its entire output in the day-ahead market.
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	[bookmark: _Toc392572579] Pacificorp
	
	

	[bookmark: _Toc392572580]Flexible Ramping Products Design and Impacts on EIM

	The ISO proposes that upon approval from its Board of Governors and the Federal Energy Regulatory Commission, the Flexible Ramping Product (FRP) will replace the ISO’s currently enforced Flexible Ramping Constraint.  PacifiCorp supports the FRP design as described in the Straw Proposal.

PacifiCorp understands that the FRP is a capacity product and not an ancillary service; it will be routinely dispatched.  The ISO procures flexible ramping capacity in the day-ahead Integrated Forward Market (IFM), and additionally as needed in real-time in both the 15-minute market (FMM), and the 5-minute market (RTD).  The ISO proposes that FRP bids must be submitted in the IFM so only resources that participate in the ISO’s IFM may submit FRP bids.  Therefore, PacifiCorp understands that EIM participating and non-participating resources that don’t directly participate in the ISO’s day-ahead market may not submit bids for FRP.  However, the FRP will affect the EIM because it will be procured and dispatched in the real-time markets.  An EIM resource’s flexible ramping capability will be visible to the ISO in the resource’s base schedules and master file information.  The ISO proposes that upon implementation, the FRP will be a system-wide requirement that will be settled system-wide.  

The EIM is currently designed to require each EIM Entity to pass a flexible ramping sufficiency test with resources that bid into the EIM.  The test under the flexible ramping constraint is a test for the upward ramping capability only, i.e., determining if the EIM Entity has enough participating resource upward bid range to meet load increases and wind generation decreases.  The ISO proposes that another flexible ramping sufficiency test will be used for downward ramping capability with the FRP.  PacifiCorp understands that if an EIM Entity fails the upward ramping test, EIM imports are capped at the last schedule for the hour, and if the downward ramping test is failed, the EIM exports are capped at the last schedule for the hour.  This ensures that the EIM Entity that is short flexibility does not lean on other EIM Entities or the ISO.

	ISO Response

	
The ISO appreciates PacifiCorp’s comments.


	[bookmark: _Toc392572581]Flexible Ramping Product Cost Allocation

	PacifiCorp supports the ISO’s proposal to allocate FRP charges and payments system-wide, calculated based on three categories: 1) Load; 2) Supply; and 3) Fixed Ramp.  PacifiCorp understands that all EIM participating and non-participating resources will be categorized within these three categories.  Further, EIM non-participating resource base schedules will be considered self-schedules in the supply category and the FRP for non-participating resources will be allocated to the EIM Entity Scheduling Coordinator.

PacifiCorp also supports the ISO’s proposal for a threshold for the supply category of 3% based on the resources instructed imbalance energy.  If the resource’s actual metered output is more than 3% below the instructed imbalance energy, the resource would be allocated costs for upward FRP.  If the resource’s actual metered output is more than 3% above the instructed imbalance energy, the resource would be allocated costs for downward FRP.

Finally, PacifiCorp understands that the FRP costs for each BAA are determined as they are for the Flexible Ramping Constraint under the current EIM design.  An EIM Entity BAA’s costs are associated only with the constraints in which that BAA is involved.  For example, the PACE BAA would not incur FRP costs associated with a constraint that involves the PACW BAA and the ISO BAA. The ISO’s proposal changes the method by which those costs are allocated within each BAA, based on categories as described above

	

	ISO Response

	
The ISO appreciates PacifiCorp’s comments.
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	[bookmark: _Toc392572582] PG&E
	6/24/2014
	John Anderson - (415) 973-6955
Paul Gribik -  (415) 973-6274


	[bookmark: _Toc392572583]Opening Comments

	
 Pacific Gas and Electric Company (PG&E) respectfully submits the following comments in the stakeholder process for the California Independent System Operator’s (CAISO) Flexible Ramping Products (FRP) initiative June 2, 2014 Straw Proposal (Proposal). 

Overview: PG&E supports the CAISO’s efforts to identify through the FRP stakeholder process a market-based solution to the operational challenge of maintaining power balance in the Real-Time Dispatch (RTD) under increasing levels of variable energy resources (VERs). As these comments detail, however, key elements of the CAISO’s proposed FRP market design changes remain unclear to PG&E and other stakeholders. In order to achieve broad stakeholder support for the FRP initiative, the CAISO must explain much more precisely the mechanics of FRP procurement and settlement. Furthermore, PG&E strongly encourages the CAISO to conduct robust market simulations as part of the FRP stakeholder process in order to demonstrate to stakeholders that the proposed market design changes are likely to yield reasonable market outcomes. 

PG&E’s comments fall into two categories: (i) substantive comments on the CAISO’s proposed FRP market design changes; and (ii) clarifying comments on the language and intent of the June 2, 2014 Proposal. In summary, PG&E’s comments are:

 Substantive comments: 
1. PG&E supports procurement of the Flexible Ramping Products in the Day-Ahead Market (DAM) in addition to procuring these products in the Fifteen-Minute Market (FMM) and the Real-Time Dispatch (RTD); however, PG&E does not support bidding in DAM for the Flexible Ramping Products; 

2. The CAISO should consider allowing use-limited resources without Flexible Resource Adequacy obligations to opt out of providing Flexible Ramping capacity; 

3. The CAISO should consider FRP deliverability so that procured ramping capacity is not stranded behind transmission constraints; 

4. Alternative cost allocation models and other cost allocation issues should be considered in the next Proposal; and 

5. The CAISO should develop a “sandbox” version of its market software so that it can thoroughly simulate the effects on market outcomes of proposed market design changes prior to their actual implementation. 

Clarifying comments: 
6. The CAISO should provide more detail regarding how it will set requirements for the Flexible Ramping Products in each of DAM, FMM, and RTD; 

7. The CAISO should clarify whether, as part of the FRP stakeholder process, it plans to make changes to the methods by which it forecasts net system demand; 

8. Important details about how the CAISO plans to construct the 95% confidence interval for net system demand changes in RTD require clarification; and 

9. Further details are needed regarding how the CAISO will construct the demand curve linking the minimum and maximum requirements for each of the Flexible Ramping Products. 

	ISO Response

	
The ISO appreciates PG&E’s comments.


	[bookmark: _Toc392572584]1. PG&E supports procurement of the Flexible Ramping Products in DAM; however, PG&E does not support bidding in DAM for these products

	Procurement of the Flexible Ramping Up (FRU) and Flexible Ramping Down (FRD) products in the Day-Ahead Market (DAM) will allow the CAISO to better account for projected ramping requirements and the ramping capabilities of long-start units in making commitment and scheduling decisions. Furthermore, procurement of the Flexible Ramping Products in both DAM and the Real-Time Market (RTM) (i.e. both the Fifteen-Minute Market (FMM) and the 5-minute Real-Time Dispatch (RTD)) will maintain alignment between the CAISO’s DAM and RTM processes. 

Day-Ahead Flexible Ramping awards will explicitly compensate resources for opportunity costs associated with the provision of ramping capacity. This explicit pricing, reflective of a resource’s bid-in Energy costs, should adequately compensate the resource. PG&E is not convinced that a resource will incur significant operating costs beyond those reflected in its Energy bid in order to provide Flexible Ramping capability, such that a separate bidding parameter is warranted. As a result, bidding for the Flexible Ramping Products would be inappropriate. Additional elements of PG&E’s reasoning for this position are as follows:


i. The willingness of market participants outside the CAISO to pay for in-CAISO Energy is captured through export bids. Import or export bids from power marketers or other market participants submitted to CAISO allow the CAISO’s market optimization to factor in the opportunity costs of foregone Energy sales to the CAISO’s and external BAAs’ loads. As PG&E understands it, this sufficiently addresses the unlikely case where a resource internal to the CAISO that could have sold Energy or related services outside of the CAISO is held inefficiently for FRP. 

ii. A resource’s role in Resource Adequacy (RA) has no bearing on the need to bid for the Flexible Ramping Products. The RA construct ensures that a sufficiently large, capable, and well-sited fleet of resources is available and participating in the CAISO markets such that the grid can operate reliably. FRP and the CAISO’s spot markets, however, commit, position, and dispatch resources in a manner that balances supply and demand subject to grid constraints and conditions. Through the use of clearing prices and bid-in costs for Energy and Ancillary Services, a resource can recover its costs in accordance with competitive market conditions. The idea that resources with RA contracts have different marginal costs seems unreasonable. 

iii. The addition of bidding capability for the Flexible Ramping Products in DAM will create undue costs and complexities. Bids for FRP would require market power mitigation, necessitating an additional set of market rules and complexities that might slow solution times and entail bid-insertion challenges. Most of these costs and challenges, however, are avoided through a structure that prohibits FRP bidding in DAM. In addition, this is consistent with the restriction proposed for FMM and RTD. 


	

	ISO Response

	
The revised straw proposal has default bid price of $0.00 in the IFM.  A scheduling coordinator can reflect their willingness to provide FRP by setting its MW quantity in the day-ahead market.


	[bookmark: _Toc392572585]2. The CAISO should consider allowing use-limited resources without Flexible Resource Adequacy obligations to opt out of providing Flexible Ramping capacity

	At the June 9, 2014 FRP stakeholder meeting, a number of parties voiced concern that FRP awards – especially in DAM – might complicate the management of use-limited resources. The CAISO ought to consider whether, in the absence of bidding for the Flexible Ramping Products (which PG&E supports), use-limited resources that do not have must-offer obligations under the Flexible Resource Adequacy program should be provided a means of signaling to the CAISO that they do not wish to be awarded FRP, without their having to submit Energy self-schedules and refrain from bidding a dispatchable range. It is important that the FRP design does not create new incentives for resources to self-schedule their Energy, thereby reducing overall system flexibility. An opt-out option for use-limited resources is one way of ensuring this. PG&E notes that MISO will allow any resource to opt-out of providing its ramping capability products.1
1 MISO’s Dec. 22, 2013 Ramp Capability Product Design for MISO Markets paper states: “Resource participation in the ramp products is voluntary” (page 20).  

	ISO Response

	
Use limited resources can submit a MW quantity equal to zero to avoid being awarded FRP in the day-ahead market.


	[bookmark: _Toc392572586]3. The CAISO should consider FRP deliverability so that procured ramping capacity is not stranded behind transmission constraints

	As PG&E understands it, the FRP’s real ramp concept makes the deliverability of Flexible Ramping capacity highly relevant. Whereas today’s Energy optimization considers Energy deliverability across multiple intervals, the proposed real ramp concept instead finds the most efficient ramping capability to meet real ramp targets for subsequent intervals. The deliverability of this capacity is crucial, particularly for the minimum procurement requirement, which is very likely to be dispatched in the subsequent interval. PG&E believes the CAISO should work to ensure to whatever degree possible that capacity procured for Flexible Ramping is not stranded behind transmission constraints in the event that the capacity is needed for Energy dispatch in a future RTD interval.

	ISO Response

	
The ISO will have the capability to procure flexible ramping products regionally which will help ensure ramping capability is deliverable.


	[bookmark: _Toc392572587]4. Alternative cost allocation models and other cost allocation issues should be considered in the next Proposal

	The CAISO proposes an ex-post allocation of FRP procurement costs between load, supply, and fixed ramp (i.e. static intertie) resources. While PG&E appreciates the CAISO’s efforts to allocate the costs of FRP procurement based on causation (in this case, movement by entities that necessitates changes in Real-Time dispatch of 5-minute dispatchable resources), PG&E believes the CAISO should consider the merits of alternative approaches to cost allocation in the next Proposal. For instance, the CAISO could consider an ex-ante approach to the allocation of FRP procurement costs, which could link to the CAISO’s proposed methodologies for ramp procurement range. PG&E is happy to engage with the CAISO and other stakeholders in a discussion of alternative cost allocation models that are fair and guard against unreasonably high cost allocation to an entity.

	ISO Response

	
The cost allocation has been discussed throughout the recommenced stakeholder process and the original stakeholder process.  The ISO believes the current allocation approach is consistent with the cost allocation guiding principles presented to the Board in 2013.  The ISO is open to further enhancements, but believes the current approach aligned with the 5-minute movement approach accurately reflects the establishment of the procurement target and incentivizes improved following of dispatch instruction and additional real-time economic energy bids.


	[bookmark: _Toc392572588]5. The CAISO should develop a “sandbox” version of its market software so that it can thoroughly simulate the effects on market outcomes of proposed market design changes prior to their actual implementation

	PG&E believes the CAISO should develop a “sandbox” (i.e. testing) software environment in which it can simulate the market outcomes likely to result under any proposed market design changes (including the Flexible Ramping Products). This capability would reduce uncertainty in the CAISO’s stakeholder processes – in particular, it would help to address stakeholders’ concerns with proposed market design changes prior to their actual implementation in the CAISO markets. Regular and robust sandbox testing would also decrease the likelihood that serious problems with market design changes are not discovered until after the changes have been implemented.

	ISO Response

	
The ISO will follow its existing software development cycle used for all market design enhancements. While the ISO has simulated potential changes in the past using a “sandbox,” e.g. contingency modeling enhancements, it has to balance the benefits against the additional time and costs involved, and the risks of developing software for market products that have not yet been finalized.


	[bookmark: _Toc392572589]6. The CAISO should provide more detail regarding how it will set requirements for the Flexible Ramping Products in each of DAM, FMM, and RTD

	The CAISO should clarify some of the nuances of FRP procurement in DAM by detailing its proposed processes for developing real ramp needs and associated percentile ranges for ramp needs. PG&E requests that in the next Proposal the CAISO address the following questions: 

i. In DAM, does the CAISO propose to estimate the 97.5 percentile and 2.5 percentile levels for change in net system demand over an entire hour in order to determine, respectively, the Flexible Ramping Up and Flexible Ramping Down requirements? If so, does the CAISO propose holding FRU and FRD to meet these 97.5 percentile and 2.5 percentile levels uniformly in each 5-minute period within the hour? 

ii. Since the DAM does not clear based on CAISO forecasts of demand but instead clears based on participants’ bids to purchase Energy, does the CAISO plan to procure Flexible Ramping Up and Flexible Ramping Down based on the ramp for net system demand cleared in one hour to the next in DAM plus the uncertainty in CAISO forecast of net system demand over the hour? Or does the CAISO plan to clear FRU and FRD based on its forecast of change in net system demand over the hour plus the uncertainty while ignoring the change in net system demand cleared in DAM between two hours? 

iii. In DAM, holding uniform ramp capability over an hour (e.g. 5 MW in each of the twelve 5-minute intervals within the hour, as in the case of Resource B in the example on pages 11-12 of the Proposal) to meet the 97.5 percentile and 2.5 percentile levels for change in net system demand over the hour may not allow the CAISO to meet potentially significant shorter-term ramp requirements that could be needed to meet net system demand changes within the hour in Real-Time that CAISO could potentially estimate in the Day-Ahead timeframe. The CAISO’s Day-Ahead estimates of the variability of net system demand changes in 5-minute periods in an hour in Real-Time may not be uniform; this could result in ramp requirements over a given 5-minute period within an hour being much greater than the average ramp needed to meet the 97.5 percentile level of ramp over the entire hour. For example, historical patterns may show that ramp requirements in the first part of an hour are much greater than ramp requirements in the latter part of an hour. Does the CAISO plan to address such differences between the requirements in its FRP design? 


	ISO Response

	
The ISO has provided additional information on how the procurement target will be determined in RTD, FMM and IFM.


	

	[bookmark: _Toc392572590]7. The CAISO should clarify whether, as part of the FRP stakeholder process, it plans to make changes to the methods by which it forecasts net system demand

	Page 12 of the June 2, 2014 Proposal states that the CAISO is developing a “ramp forecasting tool to provide input to the market applications”. At the June 9, 2014 FRP stakeholder meeting, the CAISO said it would provide more details about this ramp forecasting tool either in the next Proposal or at the next stakeholder meeting. PG&E requests that the CAISO clarify any plans to change the methods by which it forecasts the components of net system demand – namely, load, net scheduled interchange, and renewable generation – for purposes of procuring the Flexible Ramping Products. Specifically, in treating renewable generation as a random variable that it must forecast, how does the CAISO propose to handle dispatchable renewable generation – i.e. renewable generation that submits a Real-Time bid for dispatch by the RTD Security-Constrained Economic Dispatch (SCED) engine but for which the maximum output possible is a random variable? Moreover, how will the forecast of net system demand treat dispatchable output from renewable generation that is unknown until SCED dispatches the resource?

	ISO Response

	
The ISO will have the ability to consider RT economic bids from renewable resources separately when determining the imbalance energy needed to be cleared in RTD.


	[bookmark: _Toc392572591]8. Important details about how the CAISO plans to construct the 95% confidence interval for net system demand changes in RTD require clarification

	At least two aspects of how the CAISO will determine the 2.5 percentile and 97.5 percentile of the distribution of net system demand changes in RTD are unclear in the June 2, 2014 Proposal. First, it is unclear whether these percentiles – i.e. the maximum requirements for Flexible Ramping Down and Flexible Ramping Up capacity – can change from one 5-minute interval to the next (and, if so, how often they can change). On the one hand, page 12 of the Proposal states that “the ISO will forecast the 2.5% percentile and 97.5% percentile of the net system demand changes”, which suggests the maximum requirements for FRU and FRD can indeed change between intervals. On the other hand, page 16 of the Proposal states that “the maximum requirement [for FRU] is independent of the expected upward net system movement”; likewise, figure 4 on page 17 states that “expected upward net system movement […] does not change the maximum requirement [for FRU]”. 

Second, it is unclear how the CAISO will construct the 95% confidence interval for net system demand changes for the advisory (i.e. non-binding) dispatch intervals in the RTD look-ahead optimization (e.g. intervals t+5 and t+10 in figure 6 on page 19 of the Proposal). Consider, for instance, the second advisory dispatch interval that occurs at time t+10. How are the 97.5 percentile and 2.5 percentile levels for the net system demand at time t+10 determined? Are they the 97.5 percentile and 2.5 percentile levels for change in net system demand in 10 minutes from the forecast expected net system demand in the binding interval at time t – that is, are they the 97.5 percentile and 2.5 percentile levels for the change in net system demand over 10 minutes between t and t+10 (call this Method 1)? Or, are they the 97.5 percentile and 2.5 percentile levels for change in net system demand in 5 minutes from the forecast expected net system demand in the advisory interval at time t+5 – that is, are they the 97.5 percentile and 2.5 percentile levels for the change in net system demand over 5 minutes between t+5 and t+10 assuming that the forecast net system demand at t+5 comes to pass (call this Method 2)? 
The above considerations could affect how the CAISO procures and settles Flexible Ramping Up and Flexible Ramping Down in the binding interval t. If Method 1 above were used, would CAISO procure FRU and FRD in the binding interval t to cover the changes between the forecast net system demand in the binding interval t and the 97.5 and 2.5 percentiles of net system demand in all later advisory intervals – i.e. t+5, t+10, t+15, etc.? Would CAISO make the FRU and FRD procured from t to t+5, t+10, t+15, etc. binding procurements of FRU and FRD at time t which must be settled? 

Alternatively, if Method 2 above were used, would the CAISO procure FRU and FRD in the binding interval t to cover only the change between the forecast net system demand in the binding interval t and the 97.5 and 2.5 percentiles of net system demand in the first advisory interval, t+5, a binding procurement of FRU and FRD which must be settled? Would procurement of FRU and FRD in the SCED for later intervals be advisory only? That is, would SCED treat procurement of FRU and FRD from forecast net system demand at t+5 to the 97.5 and 2.5 percentiles of net system demand at t+10 assuming the forecast net system demand at t+5 is accurate, and from forecast net system demand at t+10 to the 97.5 and 2.5 percentiles of net system demand at t+15, etc., as advisory procurements of FRU and FRD only?

	

	ISO Response

	
The ISO has provided additional information on the procurement target.  The ISO will calculate the variability and uncertainty by comparing the T-5 advisory interval with the actual financially binding interval for this interval.  The same variability and uncertainty will be applied for all advisory RTD intervals.


	[bookmark: _Toc392572592]9. Further details are needed regarding how the CAISO will construct the demand curve linking the minimum and maximum requirements for each of the Flexible Ramping Products

	PG&E has concerns that the direct coupling of the demand curve to the power balance violation penalty parameters used in the RTD SCED might overvalue the 5-minute ramping capability that resources can provide, thereby resulting in costly over-procurement of the Flexible Ramping Products on a regular basis.2 Although PG&E broadly supports the use of a demand curve to capture the inherent tradeoff between using dispatchable capacity for Energy in the current interval and saving flexibility for future intervals, PG&E suggests that the CAISO consider MISO’s simulation approach to identifying a reasonable demand curve for flexible ramping capability: MISO simulated its ramp capability products with demand curve prices of $5 and $10 (i.e. the value of the demand curve penalty is low compared to scarcity prices), and with only a single segment on the demand curve between the minimum and maximum requirements. 
PG&E also requests further discussion of the approach for determining the frequency and severity of power balance violations. In the June 2, 2014 Proposal, the demand curves for the Flexible Ramping Products are constructed using: (i) data on the distribution of power balance violations in RTD over the period January 2011 – March 2011; and (ii) the penalty parameters for power balance violations used in the CAISO’s RTD SCED. At the June 9, 2014 stakeholder meeting, PG&E asked whether the CAISO would actually construct the demand curves in this manner upon FRP implementation, noting that the distribution of power balance violations in RTD has likely changed since 2011 (because of increased solar generation and 15-minute scheduling at the interties, for instance). The CAISO answered that it preferred an approach based on historical data, yet acknowledged that it would likely refine its methodology and/or data sources. The CAISO should clarify and detail its exact approach for stakeholder review. If relevant data does not exist, we suggest the CAISO instead conduct studies to value an avoided short-run ramping shortage.3
2 In addition, overvaluing the 5-minute ramping capability may become another source of transient price spikes in the Real-Time Market that do not reflect actual economic costs.  
3 MISO used studies to inform its demand curve and values for ramping procurement in its spot markets.  

	ISO Response

	
The ISO has proposed a forward looking demand curve..
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	[bookmark: _Toc392572593] Powerex
	 6/23/14
	Mike Benn – 604-891-6074

	[bookmark: _Toc392572594]Comment

	Powerex appreciates the opportunity to provide these limited comments on the Flexible Ramping Product Straw Proposal published on June 2, 2014. As previously stated, Powerex strongly supports the need and general concept of this product. However, Powerex remains very concerned that the proposed cost allocation violates cost causation and will send price signals to reduce flexibility on the interties in both the day ahead and real-time markets. CAISO proposes to charge for ramping activity that contributes to system-wide ramping costs, but does not propose to provide any credit for ramping activity that reduces these costs. This will create a situation where ramping activity can only incur costs, and hence market participants will have an unambiguous incentive to avoid or minimize all ramping activity through the submission of schedules that do not change in each hour or in each fifteen-minute interval. While this will insulate participants from flexible ramping product cost allocations, it will reduce flexible supply offered to the CAISO. Powerex urges CAISO to reconsider its asymmetric cost allocation and instead develop a tiered allocation providing for both costs and credits for expected ramping activity, while maintaining an allocation of only charges (and no credits) for uncertain ramping activity that is not realized until real-time operation.
The CAISO identifies two drivers of the need for Flexible Ramping Products:
(i) Expected Variability – The Expected Net System Demand
(ii) Uncertainty – The Range of Error In the Expected Net System Demand

These two concepts are illustrated in Figure 2, on page 7 of the Straw Proposal:
[image: ]
Expected Variability can be seen as the forecasted difference between the Net System Demand at t and the Net System Demand at t+5. 
Upward Uncertainty can be seen as the difference between the Upper Limit at t+5 and the Forecasted Net System Demand at t+5 
Downward Uncertainty can be seen as the difference between the Forecasted Net System Demand at t+5 and the Lower Limit at t+5. 

Expected Variability is the amount by which the Net System Demand is expected to change. For example, if hourly import schedules change from 500 MW in HE 7 to 600 MW in HE 8, CAISO would expect (and typically requires) that the 100 MW change will occur over the 20 minute period between 0650 and 0710. Each of the 5-minute intervals within this time period will include Expected Variability of +25 MW. Similar predictable changes arise from ramping between 15-minute intervals (with ramps occurring over a 10-minute period). Importantly, changes in Expected Variability may increase or decrease the CAISO’s need for (and cost of) Flexible Ramping Products. 

In contrast, “Uncertainty” arises from potential but uncertain changes in Net System Demand that are not forecast at the time of Flexible Ramping Product procurement, but may materialize in RTD. Uncertainty can be associated with load forecast uncertainty, variable energy resource output or the delivery performance of interchange schedules. These unpredictable changes may either reduce or exacerbate system-wide changes in Net System Demand, but due to their uncertain nature these changes necessarily increase—and never decrease—the CAISO’s need for Flexible Ramping Products. Put another way, it would only be “good luck” if the upper and lower limits of uncertainty are not reached, but CAISO must still ensure sufficient flexible capacity is available if they are reached. 

Consider the following numerical example: 
At the time of Flexible Ramping Product procurement, CAISO forecasts a 500 MW increase in Net System Demand between t and t+5. CAISO estimates that the 97.5 percentile of Net System Demand change is 800 MW, and that the 2.5 percentile of Net System Demand change is -100 MW. This can be restated as follows: 
Expected Variability: +500 MW 
Upward Uncertainty: +300 MW 
Downward Uncertainty: -600 MW 
Range of Net System Demand change from t to t+5: -100MW to +800MW 
In this example, CAISO would require 800 MW of Flexible Ramping Up and 100 MW of Flexible Ramping Down. Assuming that the clearing price of Flexible Ramping Up is $10 per MW and the clearing price of Flexible Ramping Down is $2 per MW, CAISO would incur total Flexible Ramping Up costs of $8,000 and total Flexible Ramping Down costs of $200, for a total cost of $8,200. 

Consider the change in these requirements when a day ahead import is scheduled to ramp in by 200 MW between t and t+5. This import ramp is opposite to the overall system needs, and hence reduces Expected Variability from +500 MW to +300 MW. Assuming the level of uncertainty is unchanged, the CAISO would now require 600 MW of Flexible Ramping Up and 300 MW of Flexible Ramping Down.

Expected Variability: +300 MW 
Upward Uncertainty: +300 MW 
Downward Uncertainty: -600 MW 
Range of Net System Demand: -300 MW to +600 MW 

Assuming the same market clearing prices as above, CAISO would incur total Flexible Ramping Up costs of $6,000 and total Flexible Ramping Down costs of $600, for total costs of $6,600. 
The net effect of this change in Expected Variability is both an increase in the Flexible Ramping Down product requirement and a decrease in Flexible Ramping Up product requirement, leading to a $1,600 reduction in the CAISO’s total Flexible Ramping Product costs. 
However, the CAISO’s proposed cost allocation framework asymmetrically charges the cost-lowering import for a share of the Flexible Ramping Down product, but does not provide a credit for, or otherwise reflect the decrease in, the Flexible Ramping Up product. Even though total Flexible Ramping costs have decreased, the SC for the day-ahead import in this example will nevertheless face a net charge for Flexible Ramping Products. Such a cost allocation approach is inconsistent with cost causation and, perhaps more importantly, will send a powerful disincentive to activities that reduce the CAISO’s costs of meeting its ramping and flexibility needs. 

The Straw Proposal attempts to address this problem in an example in which an import ramp opposite to load movement is charged Flexible Ramping Down costs, but those costs happen to be zero in the example. Powerex requests that CAISO acknowledge that Flexible Ramping Down costs will not necessarily be zero whenever prevailing ramping needs are in the upward direction. 

In addition to the clear violation of cost causation and inefficient price signals sent to interchange ramps that are a net benefit to the CAISO’s Flexible Ramping costs for a single interval, the CAISO’s asymmetric approach to applying flexible ramping costs (but not credits) to known variations is also problematic when applied across multiple intervals. For example, an interchange ramp that occurs across 20 minutes in the IFM (or 10 minutes in the fifteen minute dispatch), may increase the CAISO’s overall Flexible Ramping costs in one 5-minute interval, but reduce its Flexible Ramping Product costs in the other intervals, resulting in an overall reduction in Flexible Ramping Product costs across the entire interchange ramping period. But under the CAISO’s proposed cost allocation approach, such net beneficial ramping activities will be assessed Flexible Ramping Product costs that ignore—and do not provide a credit for—the cost reductions attributable to the intertie schedule. As in the single-interval example, above, the CAISO’s proposed cost allocation will discourage intertie flexibility by making all ramps “must lose” situations for the SCs that undertake them. 

Intertie schedules that change in quantity from one hour to the next (in the IFM or HASP process) or from one fifteen minute interval to the next (in Real Time) in response to CAISO LMP price signals are often valuable sources of both flexibility and ramping capability for the CAISO. However, under the proposed Flexible Ramping Product cost allocation approach, any change in intertie schedule—no matter how helpful in reducing the CAISO’s Flexible Ramping costs across the ramping period that would otherwise be incurred absent such intertie schedule change—could only attract Flexible Ramping costs, as seen in the above example. Moreover, to avoid such charges, the expected rational response will be for market participants to simply seek to have “flat” schedules, since only schedules that do not change are immune from Flexible Ramping Product charges. A move to less flexible scheduling will not only increase the CAISO’s Flexible Ramping Product needs (and hence its costs), but will also reduce its flexibility more generally and potentially lead to a less efficient unit commitment and energy dispatch. 

Powerex urges the CAISO to reevaluate its cost allocation proposal, providing both credits and charges to activities that impact Expected Variability. For example, CAISO could consider a two-tiered cost allocation approach, with separate cost allocations for Expected Variability and for Uncertainty. Such an approach would ensure that beneficial ramping activity provided on the interties in the day ahead and real-time markets are not unnecessarily and inefficiently discouraged, and would ensure that costs are allocated consistent with cost causation. Activities that cause changes to Net System Demand that are not forecasted at the time of Flexible Ramping Product procurement (i.e., Uncertainty) should continue to receive only charges, without credits, since such changes cannot be relied upon to reduce Flexible Ramping Product procurement volumes in either direction. 

Powerex also notes that such an approach would be consistent with the CAISO’s allocation of the costs of contingency reserves, whereby importers receive credits for the reserves the CAISO would otherwise need to carry, absent the cost-reducing activity. A similar principle applies here: market activity that reduces the CAISO’s costs of procuring Flexible Ramping Products should receive a credit, while market activity that increases those costs should be charged an appropriate share of those costs.

	ISO Response

	
The argument above assumes that inflexible non-dynamic intertie schedules can provide a benefit in RTD.  This is incorrect.  Similar to load that is inflexible, the market optimization must dispatch flexible resources to meet schedules to support the fixed ramp of intertie schedules.  If imports are increasing and inflexible load is increasing, the total system requirement is reduced.  Assuming that there is no variability or uncertainty in the forecasts of imports and inflexible load.  If imports are increasing 100MW and load is increasing 120MW in the next five minute interval.  Then the flexible ramping up requirement is 20MW and the flexible ramping down requirement is 0MW.  Load will be allocated the costs associated with flexible ramping up and the generation will be allocated the flexible ramping down costs which are zero.  Should imports be charged and load credited in this scenario?  No.  The system requirement is 20MW and it is appropriately allocated to load because the 20MW to be dispatched in the next interval is the system requirement caused by load.

In the revised straw proposal, the ISO has excluded imports/exports that can be scheduled in the FMM from the cost allocation since the 10-minute ramp will be excluded from the requirement determination similar to start-up and shutdown instructions to internal generation.
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	[bookmark: _Toc392572595] San Diego Gas & Electric
	 6/20/2014
	Dyane Kellough
858-650-6114
dkellough@semprautilities.com

	[bookmark: _Toc392572596]Comments

	SDG&E appreciates the CAISO’s efforts to develop the Flexible Ramping Product (FRP) as a market-based ancillary service to improve real-time operation and reliability for the electric grid.
 
In order to better understand the new FRP ‘s procurement, operational use and market financial settlement, SDG&E requests examples of CAISO’s market based design for the FRP real-time requirement in the Day ahead market (DAM), Fifteen minute market (FMM) and Real time market (RTM). In these examples, please provide the specific methodology used to determine the FRP real-time requirement for each CAISO market segment (DAM, FMM and RTM). 

In regards to the FRP real-time requirement please provide transparency by identifying the variables that CAISO plans to use to determine the MW capacity that is procured by the CAISO and the statistical methodology to identify the upper and lower limit if the FRP requirement. 

Because CAISO optimizes the real time markets on a forward look basis, examples should reflect the real life CAISO practice of co-optimizing energy, existing Ancillary services and the proposed FRP across the DAM, FMM and RTM optimization periods. SDGE is interested in the anticipated quantity and cost of additional “reliability reserved” capacity for purposes of managing the load uncertainty of the grid. 

SDGE requests that the CAISO provide settlement examples for BCR, No Pay and normal settlement of FRP. In addition, SDGE requests that the settlement examples include all the perspectives of a market participant including the resource whose energy dispatch is held back for providing FRP capacity, allocation of FRP cost to self- schedules and resources that increase uninstructed imbalance energy. 

SDGE also requests that the CAISO provide examples of existing Resource Adequacy and the proposed Flexible Resource Adequacy role and bidding rules for FRP.
SDGE inquires as to why CAISO is proposing not to allow for market participants (MP) to bid into the RTM at T-75’? It is our understanding that the MP will only be able to bid into the FRP market with DAM bids. 

Lastly, SDGE requests a pre-Go Live market simulation of the FRP.

	ISO Response

	
The revised straw proposal provides additional information on how the procurement target is set in RTD, FMM and IFM.

The day-ahead bidding rules and alignment with flexible RA has also been addressed.

The ISO will follow its existing software development cycle used for all market design enhancements.

	



	Company
	Date
	Submitted By

	
	
	

	[bookmark: _Toc392572597] Southern California Edison
	 6/23/2014
	Aditya Chauhan – (626) 302-3764

	[bookmark: _Toc392572598]1. The CAISO requires a detailed Simulation before finalizing any complex design, including FRP. Otherwise, stakeholders have an insufficient basis to reasonably support the proposal. 


	
 [image: ]

As illustrated above, on any complex design initiative, the CAISO should introduce a formal simulation process before finalizing the design. SCE strongly supports the building of a “sandbox” style Simulation environment. This simulation for FRP should be comprehensive and be an offline model of the entire market process. The CAISO proposal should be completely incorporated through the Simulation design, construction, running, and evaluation. This should be a general approach for any design change – a Simulation that embodies the proposal and is thoroughly evaluated before the actual market proposal is finalized at the Board. The CAISO should use this Simulation environment to test a series of real-world situations (using actual market data where possible) as well as “stress cases” to understand performance under adverse conditions. 

The complexity of the CAISO proposal and the lack of transparency on several key elements require a complete Simulation of the entire proposal from DA need determination, all the way to RT cost allocation. Further, there is no clarity on how price formation occurs in this proposal and how it interacts with the myriad market design elements, both existing and proposed. Given the complexity of the proposal, without a simulation, SCE cannot conclude the impact on market price formation will be just and reasonable. 

[image: ]
The comprehensive Simulation should transparently show the functioning of the proposal in the Day Ahead, 15 minute, and to the extent possible, the 5 minute time frames. For example, the CAISO proposal on FRP buyback in RT impacts DA as well as RT energy bids. The Simulation will demonstrate the interaction. SCE needs to see how this proposal will impact RT price formation under various real world conditions before SCE can decide if it can support the proposal. The Simulation should thus include actual, historic market data so that prices before and after the design can be compared.

	ISO Response

	
The ISO will follow its existing software development cycle used for all market design enhancements. While the ISO has simulated potential changes in the past using a “sandbox,” e.g. contingency modeling enhancements, it has to balance the benefits against the additional time and costs involved, and the risks of developing software for market products that have not yet been finalized.


	[bookmark: _Toc392572599]2. The FRP proposal requires a regional component to be reasonable. 

	
In the 2012 state of the market report, the Federal Energy Regulatory Commission (FERC) stated, “CAISO implemented the constraint for the ISO as a whole, rather than for specified locations. This failed to prevent insufficient ramp capability to meet load ramping 
needs around San Diego in summer 2012.2 If FRP procurement stays systemwide, it may fail to provide the need it is trying to meet.” 

SCE supports such a position and strongly recommends the CAISO introduce a regional component to FRP procurement. At this stage, SCE would support something as simple as using the existing A/S regions3. The zonal procurement will better ensure that FRP is in the general location when it is needed. 

Moreover, without at least some basic locational procurement, the CAISO will likely buy FRP that is “trapped in” by congestion and unable to provide benefit to the grid. In turn, the CAISO would likely have to increase procurement targets and “hope” the increased procurement finds resources in the correct area. The CAISO should avoid this unreasonable and inefficient approach by instituting regional procurement targets. Moreover, a simulation may help the CAISO determine the appropriate regions.
2 Page 23. http://www.ferc.gov/market-oversight/reports-analyses/st-mkt-ovr/2012-som-final.pdf  
3 We note that while A/S is procured on a regional basis, the CAISO allocates costs system-wide. SCE suggest the CAISO follow this same approach (regional procurement/system-wide costs allocation) for FRP. The system-wide cost allocation ensures that all those who benefit from this grid reliability product also pay for it.  


	

	ISO Response

	
The ISO will have the capability to implement the constraint on a regional level.


	[bookmark: _Toc392572600]3. The CAISO Must Fully Document their Proposed Methodology for DA Procurement. \

	
The CAISO proposal concerning DA procurement is largely undocumented and unclear to stakeholders. A non-exhaustive list of items that need to be addressed, in detail, include: 

Day Ahead 
a. The CAISO should provide a detailed walkthrough of the “Forecasting Tool” it mentioned during the June 6 meeting. 
b. What specific data goes into the "Forecasting Tool" for the DA forecast? What data are used in all other forecasts? What is the output of the forecast? 
c. What is the CAISO trying to procure in the DA? Is it just the deterministic ramp associated with forecasted Net Load? Does it include errorbands or “wings”, and if yes, what are the error bands and what is the expected target to  
which the CAISO procures? Do the error bands come from the DA forecast or from some other sources (e.g. historical 15-minute error bands)? 
d. Is procurement and “maintenance” of FRP hourly, 15 minutely or 5 minutely? 
e. If 5 minute procurement in DA, does the CAISO buy MW/5min for each 5 min interval or does the CAISO also constrain FRP capacity over an hour or other time interval? For instance, the CAISO requires 5MW/5min and also 120 MW/hour? If procurement is hourly, does the CAISO have 5 minute constraints? 
f. What is constrained in any future estimates/lookaheads? What granularity is in these lookaheads? 

15 minute 
Questions a, d, e, f. 

5 minute 
Questions a, d, e, f.


	ISO Response

	
The ISO has provided additional data on how the day-ahead requirement is set.  Day-ahead is based upon the variability and uncertainty on a five minute basis which is then summed over the twelve 5-minute interval to establish an hourly requirement.


	[bookmark: _Toc392572601]4. SCE has remaining questions over appropriateness of the proposed cost allocation since the bulk of procurement is in DA. It appears the CAISO clearly knows the major drivers of procurement DA (VERs and Load) and should allocate DA costs accordingly. 

	SCE continues to support cost allocation based on cost causation. And since a significant reason for procurement FRP is to deal with uncertainty and variability caused by VERS, SCE strongly supports cost allocation to both load and supply. It appears the CAISO proposal attempts to allocate based on cost-causation for real-time procurement, but it is not clear that DA procurement cost allocation follows these principles.

While the CAISO has not document the DA procurement process, it is our current understanding the bulk of DA procurement will be based on meeting the CAISO DA Net Load Forecast. This forecast will consists of the expected load and the expect VER production. Thus, the CAISO likely knows exactly what is driving day-ahead procurement (the Load and VERs in the forecast). In general, SCE feels the cost should be allocated directly based on this forecast.

[image: ]
Key: X = Does not satisfy; √ = Satisfies. 
Concerning cost allocation based on causation, it appears the CAISO proposal fails three out of four basic criteria suggested in the matrix above. These criteria are satisfied even by simply allocating based on separating DA and RT costs. The CAISO’s proposal to pool DA and RT costs also reduces transparency.

To ensure a just and reasonable proposal, not only would the CAISO have to allocate DA costs to DA FRP-needs but also granularly allocate costs within the VER category to various VERs. All VERs do not share the same variation and uncertainty characteristics. SCE has proposed transparent and methodical cost allocation methodologies at several venues, including the cost allocation proposal for FRP6. SCE encourages the CAISO to implement such methodologies that clearly allocate costs. 

Further, SCE finds inconsistencies and problems within the cost allocation. For example, Dynamic Transfer (DT) VERs are exempt from cost allocation if they bid deeply negative prices and do not self-schedule. In a scenario where the wind dies down, the output of such a DT would go down. The CAISO would issue a dispatch adjusted for forecast, that tracks the decline of the VER. This could happen at a time where Net System Demand is increasing and thus the declining VERs would “consume” Flexi-ramp Up, but would not pay for it. This is unjust and unreasonable and the proposal needs to be modified to ensure reasonable cost allocation.
_____
4 VER forecasting in DA has a larger error than Load forecasting in DA. The CAISO accounts for this by pooling costs and having Load subsidize both VER variation and the inability of the CAISO to forecast better. 
5 While all other internal resources are held to the 5 minute deviation standard, VERs are allowed to have a 7.5 minute deviation based on the CAISO persistence measure. This is inappropriately preferential. The CAISO is not even comparing resources on a level playing field  
6 http://www.caiso.com/Documents/SCE-Comments-FlexibleRampingProductCostAllocationStrawProposal.pdf  

	ISO Response

	
The ISO has provided more information on how the day-ahead requirement is set.  The day-ahead requirement is based upon the maximum RTD requirement for that operating hour.  Therefore allocating the costs of day-ahead procured flexible ramping product using 5-minute real-time data is consistent with how the requirement is set.  It is also important to note that not all imbalances from hourly schedules are solely met in RTD.  In RTUC units can be committed and this ramp is removed from calculation of the RTD requirement.  So if wind was declining over the hour, this would result in unit commitment of other resources. 


	[bookmark: _Toc392572602]5. SCE does not understand the reasoning behind proposing bidding of FRP in DA. 

	SCE questions the cost basis for DA bids. Any support for allowing FRP bidding in the DA should be demonstrated and articulated by the costs that drive such bids7 or some other rational operational need. Given that FRP prices will capture lost energy and A/S opportunity costs, SCE has not, at this time, identified any additional cost-basis for FRP. SCE requests the CAISO and/or stakeholders to clearly articulate any such costs, if they exist and/or articulate the operational reason(s) bids are needed Without such an articulation, we question the appropriateness of allowing DA FRP bidding. Moreover, there are several advantages to not allowing bidding. First, the proposal is complex, and eliminating bidding should reduce the potential for market distortions. Second, without bidding, the CAISO does not need to develop an additional mitigation process for FRP.
7 Intertemporal energy opportunity costs can be captured via virtual bids.  


	ISO Response

	
The revised straw proposal requires a bid price of $0.00, but allows the MW quantity to adjusted to reflect a SC’s willingness to provide additional FRP in amounts greater than a resources flexible RA capacity.


	[bookmark: _Toc392572603]6. The Demand Curves should Be Calibrated As Part of the Simulation process. 

	First, SCE strongly supports demand curves for all procurement of FRP. However, SCE questions the reasonableness of the Demand curve parameters. It appears the CAISO is trying to make an “economic tradeoff” between frequently buying low-price FRP v.s. occasionally buying very high priced energy due to a price spike. However, the proposal completely ignores the impact FRP will have on day-ahead energy prices. SCE notes that the day-ahead energy market typically clears 95% or more of the CAISO’s final need. And thus even a small impact on day-ahead prices (resulting from the FRP) will impact a very large quantity of transactions, and in turn will create large total costs. Because of this potential impact on the “large market”, the CAISO’s current approach does not seem appropriate. Rather, a more appropriate economic comparison is total cost impact of an occasional real-time price spike (over a very small quantity of transactions) v.s. the impact of FRP on DA energy prices impacting a large quantity of day-ahead purchases. This in turn suggests the demand curve should be set at much lower values than those proposed. 

SCE strongly recommends the demand curve be informed by simulation, and a consideration of the total cost impact FRP has on the large quantity impacted in the day-ahead market. 

Finally, SCE asks the CAISO what approach it proposes if ancillary services are cheaper than FRP? The CAISO has only compared energy and FRP but not energy and AS. SCE believes AS should be procured to substitute for FRP if the AS is cheaper.

	ISO Response

	
The ISO has proposed a forward looking demand curve based upon the observed forecast errors in RTD.  The prices in the demand curve will be less than the penalty prices for not procuring ancillary services.  In real-time the entire energy bid curve is available to RTD.  In day-ahead the MW quantity can be appropriately limited by an SC to the resource’s flexible resource adequacy capacity.
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	[bookmark: _Toc392572604] Viasyn, Inc.
	 6/19/2014
	Sean Breiner
(925) 904-4424
sbreiner@viasyn.com

	[bookmark: _Toc392572605]Maximum Ramp Requirement

	The ISO proposes the maximum flexible ramping requirement to be based on the 95% confidence interval of between interval net system demand changes.1 The ISO also proposes to not shift the maximum requirement in response to changes in the expected interval-to-interval net system movement because the “maximum requirement is independent of the expected […] net system movement.”2
- Can the ISO clarify how the driver of the maximum requirement (between interval net system demand changes) is not related to the expected net system movement?

- Under what circumstances or based on what calculations does the ISO propose to allow the maximum requirement to change, and in what level of granularity is this assessed (i.e. 5-minute, 15-minute, hourly, etc.)?
1 Straw Proposal at page 12.
2 Straw Proposal at page 16.

	ISO Response

	
The ISO has provided additional information on how the upper and lower limit of the procurement will be set based upon historical observation of five-minute data.


	[bookmark: _Toc392572606]Demand Curve

	The ISO proposes the calculation of the demand curve to be based on the marginal value of the incremental addition of 100 MW flexible ramping capacity blocks3 in mitigating power balance violations estimated to occur under a zero flexible ramping condition. 4 In this calculation, the ISO proposes a 1-to-1 relationship between an additional MW of flexible ramping and an associated MW reduction in power balance violations, and proposes to reflect this marginal
value in the demand curve.
As well, the ISO proposes to allow the x-axis (MW quantity) of the demand curve to shift based on changes in expected interval-to-interval net system movement;5 however because the demand curve is proposed to be based on the marginal value of flexible ramping in modifying the estimated power balance violation distribution, a shift in the x-axis (MW quantity) of the demand curve changes the fundamentals of the original calculation of the demand curve.
- How does the ISO propose to estimate the power balance violation distribution under a zero flexible ramp condition, and is the ISO concerned that inaccuracies in this estimation will introduce flaws in price formation?

- How often will the ISO re-estimate the power balance violation distribution for
purposes of calculating the demand curve?

- What is the relationship between the power balance violation calculation of the demand curve and the calculation that allows shifts in the demand curve?

- What methodology is used to calculate shifts in the demand curve, and will this methodology allow each step in the demand curve to shift independently?

If not, how does the ISO propose to treat the relationship between the last step of the demand curve (200-300 MW step in the straw example) and the power balance violation calculation, as this step will truncate/expand independently from the remainder of the demand curve as the demand curve shifts?

- Can the ISO clarify the relationship between the demand curve and the flexible ramping clearing price? The flexible ramping clearing price is based on the marginal resource’s energy opportunity cost, however it is not discussed in the Straw Proposal the role of the demand curve, either in the determination of a procurement target or in the formation of a clearing price. 
Thank you for your consideration of these comments.
3 We reference the ISO’s 100 MW, 5-step demand curve here, however these comments apply to any other arbitrary, stepped demand curve that utilizes the power balance violation calculation in determining the demand curve prices.
4 Straw Proposal at page 13.
5 Straw Proposal at page 17, Figure 4.

	

	ISO Response

	
The ISO has included a forward looking demand curve approach in the revised straw proposal.
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	[bookmark: _Toc392572607] Wellhead
	 6/28/2014
	Grant McDaniel

	[bookmark: _Toc392572608]Comment

	Wellhead appreciates this opportunity to comment on the CAISO’s Revised Straw Proposal of the Flexible Ramping Product. In general, Wellhead supports the overall direction of this proposal with one exception; Wellhead does not believe it is appropriate for units that have not sold Flex RA to be required to bid Flexible Ramping at a zero price in the Real time market. Wellhead does support the requirement of a zero bid for units that have sold Flex RA, and Wellhead understands the CAISO’s desire to make all energy available in real-time subject to Flexible Ramping; however, it is important that the CAISO either allow bidding for any unit that has not specifically sold Flex RA, or allow these units an alternate means to recover their cycle costs if they occur as a result of being re-dispatched. 

It is important to understand that there are additional cycling costs to generators for providing Flexible Ramping beyond the simple opportunity costs and that these are the costs that will generally be covered in the procurement of Flex RA. Normally these costs are a function of the depth of the cycle and can be expressed as a partial start/cycle. These costs have significant variations across resource types/categories. Even when comparing simple cycle gas turbines, the cycle costs are specific to the make, model, vintage, and most importantly, the range of flexibility offered in the resource data template. For example: If a gas turbine manufacture requires that changes in load of greater that 50% count as a partial cycle towards major maintenance, then a resource has three options: 1) have a Pmin equal to, or greater than, 50% of its Pmax, 2) charge a premium on all energy deliveries, or 3) find a means to recover the cost through a third party capacity mechanism. The Procurement of Flex RA enables option 3 above which allows for clear economic signals on energy and the widest possible range from Pmin to Pmax. While the example cited is for a simple cycle gas turbine, the concept is applicable to most every resource type including combined cycle, and energy storage resources.  

Resources with high cycling costs will be unable to sell the flexible RA attributes of their resources in the bi-lateral market. Requiring these units to then bid a zero price in either the day-ahead or real-time market will most likely result in less flexibility being offered to the ISO, a result that Wellhead believes is counterproductive to the stated goals.  

	ISO Response

	
The ISO has not identified a marginal cost that necessitates a bid price greater than $0.00 in day-ahead that is not reflected in the energy bid price.  The revised straw proposal does allow resources without a flexible RA award to establish the MW quantity of FRP they are willing to provide in the IFM.
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	[bookmark: _Toc392572609]  Western Power Trading Forum
	 6/23/2014
	Ellen Wolfe

	[bookmark: _Toc392572610] The must-offer obligations (MOO) to offer FRP must be revisited.

	
 The CAISO proposed must offer obligation design errs in two respects. First, while a MOO that required a resource to offer economic bids was envisioned for flexible capacity (FRAC), requiring that flexi-RA resources bid into the FRP at a zero price will create market inefficiencies. The CAISO’s Market Surveillance Committee (MSC) commented extensively on the importance of spot market mechanisms to reward flexible capacity in its Opinion on Flexible Resource Adequacy Criteria and Must-Offer Obligation of March 11, 2014.1 In this opinion the MSC commented not only on the value of energy price signals but also on the importance of the ancillary service and FRP price signals, including the value of a solution that procures for the FRP from whomever can most economically provide it in the short term markets (p. 11). Requiring that all FRAC resources offer FRP at a zero price will mute the price signal, eliminate any efficient allocation of the needs to providers (other than that indicated by differences in energy prices), and could significantly reduce the market price signals associated with the product. 
As discussed during the meeting, the requirement to bid zero for FRP also removes any ability of suppliers to differentiate in its bids the ISO’s use of their resource for flexibility instead of energy or ancillary services. Removing this ability also is not efficient and may discourage generally the provision of FRAC. 
In short, as the MSC points out, the appropriate place for price signals and differentiated procurement is in the CAISO’s spot markets, including FRP. Price sensitive offerings will provide for this differentiation and an efficient market clearing. With a well-functioning spot market the MSC suggests the FRAC premiums will be zero. The CAISO’s recent proposal presumes the opposite; that suppliers will get paid for flexibility in the RA market and thereby warrant no additional bid-based FRP offers. That is backward thinking and needs to be revised. 
Secondly, the CAISO’s FRAC MOO provisions included in its recent FRP proposal would impose a must offer requirement to provide FRP on resources that have not even sold FRAC. In no way should a resource that chooses to not provide FRAC, or from whom no FRAC is procured, be obligated to bid to provide FRP let alone at a zero bid price. Imposing a FRP must-offer requirement on generic RA would create a retroactive obligation and muddy the distinction between generic and flexible RA. Flexible RA should be available to be flexible in the ISO’s spot markets, generic RA should have no obligation to bid FRP, and if generic RA wishes to bid FRP they should be able to bid at any indifference price, not simply at zero.

	ISO Response

	
The ISO modified the day-ahead bidding rules.  While the bid price remains $0.00, the minimum MW quantity that must be offered is based on the amount of flexible capacity from a resource used to meet RA obligations.  There is not a requirement to provide more MW than a resource’s flexible RA capacity even if the submitted energy bid curve is greater.


	[bookmark: _Toc392572611]The CAISO should expedite implementation of the FRP

	The CAISO’s FRP implementation has continued to slip, now identifying a fall of 2015 implementation date. At the same time the ISO is proposing to reduce the compensation for the FRC. The straw proposal even conveys that the ISO is dropping its proposal for an integrated IFM and RUC, thus simplifying the design. The outstanding or new design elements are limited; ISO should move the implementation to the spring of 2015.

	

	ISO Response

	
The ISO has moved to a single major software release per year in the Fall.  The flexible ramping product is a major market design enhancement.
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