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Major progress on meeting CA's renewable goals

« Currently Installed:
— 21,000 MW of utility-scale
renewables

— ~11,000 MW of consumer rooftop
solar

 Additional renewables:

— 4,000+ MW additional utility-scale
renewables by 2026

— ~19,000 MW of consumer rooftop
solar by 2030

* Projected 5000+ MW of storage and
hybrid resources
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Advancements to handle uncertainty in CAISO’s market

and system
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CAISO Markets
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Regulation is one of the four types of ancillary services
(AS) in CAISO’s markets

‘ Energy, AS and flexible ramp are co-optimized

‘ Both day-ahead and real-time markets can procure AS

There is regulation up and down products

Cascading of higher quality is allowed to meet lower quality
services

Congestion management is not factored in procurement of AS
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AS can be procured In real-time as conditions
and needs change

« A 100 % of AS is procured in the day-ahead market

« AS can be procured only through the 15-minute market,
not in the five minute market

« Although Operating Reserves needs may change,
generally regulation requirements do not change in real
time

* Incremental AS can be procured in real-time as
conditions change

 AS awards can be blocked due to congestion concerns
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AS prices are optimally determined through the
market clearing process

« Resources explicitly bid-in for regulation

* Regulation prices are set by bids and opportunity costs
among market products

 When AS scarcity arises, market uses a demand curve
to set prices, which are based on

— type of service, and
— level of scarcity
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I
Determination of Regulation requirements

* Legacy requirements used to be a flat profile of 350 MW

« With integration of renewable resources, CAISO
estimates regulation requirements by calendar month

— Assess of requirements based on historical use/need
of regulation

— Gather a data sample based on last 30 days and
same month of last year

— Build a histogram per hour of the day

— Use a confidence interval (i.e., 95") for sunny days
and a higher level for cloudy days

« Operators may adjust as needed based on other
operational concerns
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Sample of regulation requirements for a non-summer
month
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Integration of storage resources has changed the
dynamic of the regulation market
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Monthly AS dispatch for storage resources shows an
Increasing trend of regulation procurement
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Storage resources have saturated at times the regulation
market by providing capacity in excess of regulation
requirements
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