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1. During the December 16, 2024 session, the working group discussed several potential
enhancements to ancillary service procurement. Please provide feedback on the following:
a. Your organization’s level of support for these enhancements and the rationale for your
level of support. b. Which of the enhancements do you believe are most important for
improving price formation and/or scarcity pricing? Explain your reasoning. c. Do you
believe these AS procurement enhancements should be pursued as a separate policy
initiative, or should they remain within the Price Formation Enhancements initiative?
The California Independent System Operator (CAISO) advances several potential enhancements to ancillary
service (AS) procurement aimed at resolving several real-time market (RTM) limitations that impact the scarcity
reserve demand curve (SRDC). These limitations include: (1) the RTM only procuring AS incremental to the
quantity procured in the day-ahead market (DAM); (2) the RTM only procuring AS in the fifteen-minute market
(FMM) and not in the real-time dispatch (RTD); (3) the market only procuring AS within the CAISO balancing
authority area (BAA) and not the western energy imbalance market (WEIM) or future extended day-ahead
market (EDAM); and (4) the practice of arming load not triggering the SRDC.

The first three potential enhancements (full AS re-optimization in the RTM, AS deliverability tests, and AS RTD
procurement) would add significant computational complexity and may be technically infeasible. Given this
complexity, a more detailed assessment of reliability, market efficiency, and price formation benefits is necessary
before determining whether to pursue any of these approaches.

CalCCA supports the CAISO exploring settlement-for-differences between the DAM and RTM for AS. This
enhancement appears to be a more implementable step towards providing stronger incentives for resources to
maintain availability of awarded AS and respond to system needs. It is also comparable to the settlement of
energy, in which resources pay the costs of RTM unavailability resulting in deviations from DAM schedules.
CalCCA also supports the CAISO exploring collapsing spinning and non-spinning reserves into one contingency
reserve product to align with the Western Electric Coordinating Council’s requirements and simplify AS
procurement.

CalCCA is concerned with eliminating the cascading procurement between regulation and operating reserves,
which could increase procurement costs, without quantifying the level of exposure the CAISO has to intervals
with no contingency reserve capacity resulting from allowing the market to substitute regulation for spin and non-
spin when cost-effective. The CAISO should quantify this risk and provide cost estimates of this change,
including anticipated increases in spin/non-spin procurement costs and anticipated decreases in regulation-up
procurement costs.

The CAISO documents arguments for and against triggering the SRDC when “arming load.”[1] The CAISO
states that using armed load as a substitute for traditional contingency reserves suggests there is a scarcity of
traditional AS supply, which is exactly what the SRDC is designed to reflect. The CAISO also states that arming
load effectively alleviates some of that scarcity by creating additional contingency reserve capability, which could
mean there is no longer a shortage that should trigger the SRDC mechanism. Before considering proposals for
triggering the SRDC when arming load and other proposals described in the sections below, the CAISO should
clearly identify instances in which the market did not provide adequate scarcity signals (either through flex alerts,
EEAs, or market prices), what prices the CAISO would have wanted to reflect such scarcity, and how the
proposed modifications would have resulted in the CAISO’s desired outcomes.

 

[1]            December 16, 2025, Presentation at 29
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2. During the January 22, 2025 morning session, the working group presented three primary
concepts for implementing gradual price increases during scarcity conditions: • Concept 1:
Extending the Flexible Ramp Product (FRP) procurement curve. • Concept 2: Extending the
procurement curve for spin/non-spin beyond minimum requirements. • Concept 3:
Implementing a new reserve product and associated demand curve. For each concept,
please provide feedback on the following: a. Your organization’s level of support and the
rationale for your level of support. b. If you support this concept, please provide specific
recommendations for implementation. c. Describe any potential impacts (positive or
negative) of this concept on your organization and the broader market. d. Please outline
how this concept may or may not be a mechanism that can achieve scarcity pricing across
the regional market footprint. e. Should the working group explore any alternatives to these
three concepts?
The CAISO’s three concepts for implementing gradual price increases during scarcity conditions are intended to
mitigate reliability issues by providing an opportunity for energy prices to rise gradually ahead of impending
supply shortfalls with enough time for market participants to respond and resolve them.[1] The CAISO provides
an example of prices during the August 2020 load-shedding event that the CAISO states, “demonstrates why
graduated scarcity pricing that rises with system stress levels could be more effective than the current
mechanism that provides primarily emergency-driven price signals that come too late to prevent reliability
events.”[2] It is currently unclear whether extending procurement curves for existing products or implementing a
new product would result in the CAISO’s intended outcome. The CAISO should demonstrate, through additional
analysis, how the three concepts presented would have resulted in its desired outcomes in its August 2020
example and the cost impacts of having such concepts in place throughout 2020.

Artificial means to address market pricing, such as administrative scarcity pricing, should be considered in the
larger view of what is coming within the market.  As California and other states move forward with a
decarbonized electricity supply, it can be expected that more resources will operate with marginal costs that are
at or near $0. If marginal costs routinely result in low prices until the last MW of generation is used, the problem
of scarcity pricing is larger than simply creating an artificial and administratively set price. Further, market
participation occurs with highly skilled and motivated individuals who can understand market needs from multiple
sources, including price-related information and non-price-related information (e.g., flex alerts and EEA notices).
The CAISO should therefore look at both the positive and negative implications of administratively set prices
before proceeding.

The CAISO should use the data from August 2020 and for the entire year of 2020 as follows: First, the CAISO
should use the data from 2020 to determine how many hours administrative scarcity pricing would have been
activated. Then, the CAISO should use the administrative price to see how it would have increased prices in the
FMM and RTD. These costs can be totaled to reveal the cost to the market of this mechanism had it been in
place in 2020. 

Second, the CAISO should provide how many incremental MWs the FMM would have dispatched under the new
prices. While this analysis cannot address what resources out of the market would have made themselves
available in the market, it does provide more information than is currently available to analyze the impact of the
three concepts.

Third, the CAISO should evaluate what would happen to energy in excess of need in scarcity pricing events
where no firm load shedding occurred. How would the CAISO curtail that generation, and what would be the
resulting market price? This information will help reveal the cost of using scarcity pricing where no firm load
shedding occurred.

For the August 2020 data in the figure provided on slide 14, please provide:

Day-ahead hourly prices for the same period;
The CAISO’s desired interval prices; and
The interval prices that would have been realized under the three concepts.

This information will allow stakeholders to better identify: (1) the CAISO’s desired outcomes from the three
concepts applied to the August 2020 example; and (2) the estimated cost impacts of such concepts.
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[1]            January 22, 2025, Presentation at 12.

[2]            I.d., at 14.

3. During the January 22, 2025 afternoon session, the working group discussed anchoring
market penalty prices to a Value of Lost Load (VOLL) metric instead of bid caps. Please
explain your organization’s feedback, including your level of support and the rationale for
your level of support. Address the following: a. Do you believe VOLL is a more accurate
reflection of the economic cost of load shedding than the current bid cap approach? b.
What are the potential benefits and drawbacks of a VOLL-based approach? c. How should
the CAISO determine appropriate VOLL levels? Should it conduct its own studies, rely on
meta-analyses (like MISO), or use another approach? d. For the regional market, please
outline the challenges or benefits of using a single VOLL across WEIM/EDAM given the
BAAs may each have a different VOLL. How can accurate LOLP calculations be performed,
particularly in WEIM BAAs where not all resources participate in the market?
CalCCA continues to oppose anchoring market penalty prices to a VOLL metric that is based on the value of
involuntary load curtailment rather than the cost of the marginal resource. Scarcity pricing is currently tied to the
bid cap. During times of scarcity, demand response resources are typically the marginal unit and therefore set
the price at their VOLL for voluntary load curtailment, which is typically at or near the current bid cap. Therefore,
demand response resources are likely to be the last available supply to be dispatched. Once demand response
has been fully utilized, regardless of whether consumers are willing to pay more to avoid involuntary demand
curtailment, there is no additional supply and simply increasing prices would not result in more available supply. 
At the same time, the increased prices would result in higher costs to consumers and higher rents to generation
willing and able to accept a lower rent.

A scarcity pricing mechanism that sets prices based upon demand’s willingness to pay to avoid involuntary load
curtailments is problematic because it can (1) compensate supply above the marginal resource’s costs at a cost
to consumers, (2) degrade the incentives for resources to bid at their costs, and (3) create perverse incentives
for generators to withhold supply in order to artificially trigger scarcity pricing intentionally. It will be extremely
difficult to determine a value that adequately reflects consumers’ willingness to pay to avoid involuntary load
curtailments while protecting consumers from excessively high prices. This is especially the case when demand
is inelastic[1] and scarcity conditions are present, or participant bidding can give the appearance that scarcity
conditions are present even if they are not.

The CAISO indicates that estimating VOLL would be complex and resource-intensive. It also notes that in the
EDAM/WEIM, “the concept of a system-wide VOLL is less straightforward since each BAA is responsible for its
own resource adequacy. Each BAA may have different reliability standards, planning reserve margins, and
outage cost tolerances.”[2] CalCCA agrees with the CAISO that these differences complicate the process for
administratively setting scarcity pricing. Without EDAM implementation, it is difficult to assess whether other
potential EDAM participants support a scarcity pricing mechanism. It is also difficult to assess whether the
mechanism would be used uniformly by all EDAM participants or limited to use in California only. Without a
better understanding of how the mechanism would function under an expanded market, the CAISO can currently
only assess the mechanism under the current market structure. As noted above, that market structure makes the
implementation of scarcity pricing a very risky proposition in terms of both cost and effectiveness. 

Currently, the CAISO operates a wholesale energy market with a market clearing price that all generators are
paid based upon the bid price of the marginal resource. The resource adequacy program compensates
resources for dedicating themselves to the CAISO market through a must-offer obligation. Other BAAs, outside
of their participation in WEIM or the future EDAM, do not have market clearing prices, and can therefore pay the
next generator more during times of scarcity without having to pay all the other generators it transacted with the
same price. Attempting to align penalty prices in the CAISO’s market with prices in a scarce bi-lateral market will
come at the expense of California ratepayers who must pay all generators, not just the marginal resource, a
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market clearing price that (1) is attempting to compete with a buyer that does not have to pay all generators the
same price, and (2) is not reflective of its marginal costs.

 

[1]            There are still relatively few programs that provide a price to consumers that is based upon the CAISO
market price. Unless and until load has the ability to react to prices, the VOLL will remain difficult to estimate and
market prices will fail to reflect price sensitive demand.

[2]            January 22, 2025, Presentation at Slide 17.

4. Should the CAISO implement "circuit breakers" to mitigate the financial impacts of long-
duration shortage conditions? If so, how should these be designed (e.g., timing, price
levels)?
CalCCA has no comments on how to implement “circuit breakers” to mitigate the financial impacts of long-
duration shortage conditions at this time. Whether and how circuit breakers are implemented will depend on the
ultimate price formation design.

5. During the February 6, 2025 session, the working group explored market mechanisms to
reflect the impact of emergency actions on pricing during scarcity events. a. Do you
believe current emergency actions (e.g., emergency demand response programs, strategic
reserve dispatch, other market operator actions) properly reflect scarcity in market prices?
If not, what are the key issues and potential solutions? b. Are there other emergency
actions the working group did not discuss that should be considered? c. What specific
steps can the market operator take to improve transparency and predictability related to
emergency actions and their impact on prices? d. Should the market ensure that prices
reach the power balance constraint relaxation price during load shedding events?
The CAISO states that emergency actions, while essential for reliability, may mask or distort underlying market
scarcity signals, leading to weakened incentives to respond appropriately to approaching market scarcity,
inefficient dispatch, and reduced transparency.[1] CalCCA does not agree that emergency actions, such as out-
of-market emergency demand response and the strategic reliability reserve program, mask scarcity signals.
Emergency actions are already transparent, as they are typically driven by the CAISO triggering a flex alert, EEA
watch, EEA 1, or EEA 2. These triggers are publicly noticed, meaning market participants are aware of
impending scarcity and potential high market prices. If the CAISO has observed instances where scarce
conditions were not properly noticed (through a flex alert, EEA, or market prices), the CAISO should clearly
identify those instances, what prices the CAISO would have wanted to reflect such scarcity, and how
modifications to how emergency actions are reflected in the price would have resulted in the CAISO’s desired
outcomes.

 

[1]            February 6, 2025, Presentation at 17.

6. Please provide any overarching comments on the CAISO's Price Formation Enhancements
initiative, specifically related to scarcity pricing. This section is for general feedback that
doesn't fit neatly into the specific sections above.
CalCCA has no additional comments at this time.
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