
SOLAR PV STORAGE AND THE
CALIFORNIA ISO ENERGY MARKET

The California Independent System Operator

(CAISO), which manages about 80% of California's

electricity, has connected 10.219 GW of utility-scale

energy storage to its managed power grid as of the

first day of October this year. The data was released

as part of the ISO's Key Statistics report for

September 2024. The 10.2 GW value was a 0.9 

This report provides a description of the state of

battery storage resources in the California ISO and

Western Energy Imbalance M arket. We evaluate

the performance of batteries using severa l key

metrics, and assess the recent market

enhancements for battery resources. 1 California

ISO, 20 Year Transmission Outlook, May 2022, p 2:

California's energy transition will need 53GW of

solar PV by 2045, with the state's transmission

system requiring a US$30.5 billion investment

alongside major increases in energy storage to
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Solar PV + Storage and the California ISO Energy

Market By Peter Ganz (MEM ''18) Dr. Lori Bennear,

Advisor First Solar, Client 27 April 2018 Masters

project submitted in partial fulfillment of the

requirements for the Master of Environmental

Management degree in the Nicholas School of the

Environment of Duke University.

Stakeholders are essential to the California energy

market and the ISO is committed to providing

centralized access to transparent information. 

Continue to integrate energy storage resources,

which absorb energy during the middle of the day

when solar power is abundant and loads are

relatively low, and inject energy back onto the grid

as 

The U.S. energy storage industry has a powerful set

of new tools in 2023 to help decarbonize the

nation's power grid. The Inflation Reduction Act

created an up to 30% investment tax credit for

stand-alone energy storage projects, along with a

host of additional incentives for qualifying

solar-plus-storage and stand-alone installations.
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In October 2023, about 20% of California solar

shoppers opted to include a battery energy storage

system in their installation. In April 2024, that

number has climbed to over 50%.

This report provides a description of the state of

battery storage resources in the California ISO and

Western Energy Imbalance M arket. We evaluate

the performance of batteries using several k ey

metrics, and assess the recent market

enhancements for battery resources. 1 California

ISO, 20 -Year Transmission Outlook, May 2022, p.

2:

The structure of an electricity market significantly

influences the power profiles of energy resources

via strategies such as net metering, feed-in tariffs,

and power purchase agreements for renewable

energy integration into the grid [10].While a large

storage system has been proposed for solar power

integration, the impact of storage

charging-discharging cycles ???

(C) 2025 Solar Energy Resources 3 / 9 Web: https://www.gebroedersducaat.nl



SOLAR PV STORAGE AND THE
CALIFORNIA ISO ENERGY MARKET

When pairing generation, solar and batteries are still

the main choice in California, as the "chocolate and

peanut butter" combination of the energy transition.

The 256 solar-plus-storage 

? Shows wholesale power market prices electricity

based on the cost of generating and delivering it

from particular grid locations called nodes. The day

ahead market runs the day before the energy is

needed, while the 15 minute market runs in 15

minute intervals to balance last minute demand

needs. Prices are shown in megawatt-hours

($/MWh).

CAISO has added 80GW of solar capacity to its

queue, beating last year's level of 68GW. Image:

Blue Oak Energy. The California Independent

System Operator (CAISO) has almost 80GW of

solar and 
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California ISO moves to enhance reliability,

economic prospects for utility-scale energy storage

One proposed revision would protect the federal tax

credit for batteries co-located with solar 

As most solar PV systems installed on residential

homes and commercial buildings are rated less than

1 MW in capacity, they are typically considered to

be distributed generation (also called

behind-the-meter generation) and are not required

to report to the Energy Commission.  In 2023 alone,

more than 45,000 behind-the-meter battery energy 

The Riverside County sites have a cumulative

nameplate capacity of 463MW of PV and 186MW of

energy storage capacity. Image: Clearway Energy

Group. Four Californian Community Choice

Aggregators 
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To provide market transparency on renewable

curtailments in California, S& P Global Platts

launched the California ISO Systemwide Renewable

Generation Curtailment Index in December 2019 to

provide additional market ???

and energy storage penetration. energy capacity

The maximum technical limit of total MWh an

energy storage resource can provide without

recharging or replenishing stored energy. energy

storage Mechanical, chemical, and thermal

technologies as defined in California Assembly Bill

2514 (Skinner, 2010) and clarified in CPUC

Decision 16-01-032.

About the California ISO. The ISO manages the flow

of electricity across high-voltage, long-distance

power lines that make up 80 percent of California's

and a small part of Nevada's grid. The nonprofit

public benefit corporation also operates a

competitive wholesale energy market, and conducts

transmission planning to identify grid expansion

needs.
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Behind-the-Meter Solar+Storage: Market data and

trends Galen Barbose, Salma Elmallah, and Will

Gorman July 2021 This work was funded by the

U.S. Department of Energy Solar Energy

Technologies Office, under Contract No.

DE-AC02-05CH11231.

This data compilation and analysis were conducted

by Berkeley Lab, with support from the U.S.

Department of Energy's Office of Energy Efficiency

and Renewable Energy, in particular the Solar

Energy Technologies Office and Wind Energy

Technologies Office via the Interconnection

Innovation Exchange (i2X) program. Additional

Information:

Locating solar and storage together ??? a value

proposition. By Gabe Murtaugh, Storage Sector

Manager | 01/28/2022. The California Independent

System Operator (ISO) is working to help meet the

state's clean ???
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The Electricity Market Module of the National

Energy Modeling System: Model Documentation

2022, DOE/EIA- M068  (ISO) and regional

transmission organization (RTO) region boundaries

(as of early 2019).  Solar PV with battery storage. d.

Wind Wind offshore

CAISO set a new peak battery discharge record of

8.3 GW on October 9, as the state's future EIA

energy storage queue holds 177 GW of capacity,

with 1.9 GW expected added through the end of the

year.

A coalition of farmers and legislators is advancing

the Valley Clean Infrastructure Plan (VCIP), aiming

to build transmission power lines capable of

delivering 20 GWac of solar power and energy

storage to California. The California legislature

enabled this local control through the passage of AB

2661. The plan calls for private investors to finance

the ???
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Stakeholders are essential to the California energy

market and the ISO is committed to providing

centralized access to transparent information. 

5,000 MW of generic clean firm or long-duration

storage, 69,640 MW of utility scale solar, 2,332 MW

of geothermal, and more than 35,000 MW of wind

generation ??? the latter split between out-of 
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