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• California Independent System 

Operator (CAISO) is a federally-

regulated non-profit organization

• CAISO manages the high-

voltage electric grid in California 

and portions of Nevada and 

operates liquid day-ahead and 

real-time energy and ancillary 

services market

• CAISO is one of 9 Independent 

System Operators (ISO) and/or 

Regional Transmission Operators 

(RTO) in North America

• CAISO participates in the 

Western Energy Imbalance 

Market (WEIM)
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• California has a population of 

~39 million

• Population grew by over 25% 

through the 1980s and 12% 

through the 1990s 

• Population is expected to reach 

~55 million by 2050 

• Its economy is the world’s 5th 

largest and includes a major 

high-technology sector 

• It produces 13% of US gross 

domestic product (GDP)
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• Electric Utility Industry Restructuring 

Act in 1996 put into place a 

‘deregulation’ scheme which sought to 

bring competition into generation, 

attracting needed investment, while 

leaving transmission and distribution 

as regulated monopolies 

• Before 'deregulation', electric utilities, 

which have a legal obligation to serve 

their customers' demands, could build 

plants regardless of the expense and 

recover costs from customers. In 1996, 

utilities owned 81% of the total 

generating capacity and the average 

retail price was $0.095/kWh, the 10th 

highest in the United States

• Required the major utilities to divest at 

least half their major generation 

assets, so that their ownership fell to 

46% of the total capacity
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• Community Choice Aggregators (CCAs) are local 

government entities that buy electricity for residents and 

businesses, and work with investor-owned utilities (IOUs) 

to deliver power and maintain the grid. CCAs allow 

communities to choose their electricity sources and 

reinvest their money locally

• 2002: The California Legislature passed AB 117, which 

enabled Community Choice Aggregation 

• 2010: Marin Clean Energy (MCE) became the first CCA 

in California, serving customers in Marin County. 

• 2011: The Legislature passed SB 790, which provided 

guidance on forming CCAs and established a Code of 

Conduct for how electrical corporations should treat 

CCAs 

• 2015: Lancaster Energy became the first stand-alone 

CCA in California, providing electricity to nearly 95% of 

Lancaster's residents 

• 2016: The California Community Choice Association 

(CalCCA) was formed to represent the interests of CCA 

providers at the California Legislature 

• 2018: 10 CCAs launched in one year, marking a big 

year for CCA growth 

• 2024: 25 operational CCAs; serving more than 14 

million customers in California 
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• 48 Borrowers [30% of total PF Power & Renewables portfolio]

• $1.5 billion in Commitments [31% of total PF Power & Renewables portfolio]

• 58% of Borrowers (50% of Commitments) - Solar / Solar+Co-located Battery Storage

• 19% of Borrowers (23% of Commitments) - Standalone Battery Storage

• 10% of Borrowers (10% of Commitments) - Thermal/Gas-Fired Power

• 8% of Borrowers (13% of Commitments) - Wind

• 4% of Borrowers (4% of Commitments) - Other Power (Geothermal)
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• California’s Renewable Portfolio 

Standard (RPS) program was 

established in 2002 by Senate Bill (SB) 

1078 (Sher, 2002) with the initial 

requirement that 20% of electricity 

retail sales must be served by 

renewable resources by 2017. 

• The program was accelerated in 2015 

with SB 350 (de León, 2015) which 

mandated a 50% RPS by 2030. SB 

350 includes interim annual RPS 

targets with three-year compliance 

periods and requires 65% of RPS 

procurement to be derived from long-

term contracts of 10 or more years. 

• In 2018, SB 100 (de León, 2018) was 

signed into law, which again increases 

the RPS to 60% by 2030 and requires 

all the state's electricity to come from 

carbon-free resources by 2045. 
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Source: S&P Global Market Intelligence
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Source: PA Consulting Group Inc.
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Source: S&P Global Market Intelligence

Source: PA Consulting Group Inc.
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Source: S&P Global Market Intelligence

Source: PA Consulting Group Inc.
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Source: S&P Global Market Intelligence

Source: PA Consulting Group Inc.

• 85 GW of capacity additions are 

required to reach California 

decarbonization goals by 2035 based 

on CAISO’s 2023-2024 transmission 

planning process 

• PA Consulting expects 33 GW of new battery storage, 30 

GW of new solar, 5 GW of new onshore wind and 6 GW of 

new offshore wind additions in CAISO over the next 20 

years

• Equates to just 6 GW of reliability-rated renewable additions 
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Source: S&P Global Market Intelligence
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• CAISO operates a day-ahead energy market, a real-time energy market, and a broader energy imbalance 

market via the WEIM

• CAISO uses the day-ahead market to determine market-clearing energy prices and unit commitments, and to 

ensure adequate energy is scheduled to meet projected hourly demand on the following day 

• CAISO’s real-time market facilitates procurement of power to meet demand not covered by day ahead 

schedules. All settlement in the real-time market occurs at 15-minute intervals, improving price transparency 

and price formation

• CAISO operates the WEIM, an energy-only balancing market that runs every five minutes to deploy sufficient 

power generation to meet load at the lowest cost, across its footprint and much of Western Electricity 

Coordination Council (WECC)

• To meet its reliability standards, CAISO procures (at the 10-minute level) regulation up, regulation down, 

spinning reserve, and non-spinning reserve ancillary services in day-ahead and hour-ahead markets. These 

ancillary services are co-optimized with the clearing of energy bids and may also be self-provided by 

generators
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Source: PA Consulting Group Inc
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• California does not have a “capacity” market, instead relies on bilateral contracts and utility-owned generation to meet reliability 

targets through its Resource Adequacy (RA) program

• California Public Utilities Commission (CPUC) conducts a centralized, long-term integrated resource planning (IRP) process to 

identify future RA procurement needs. RA ensures there is enough capacity and reserves to maintain a balanced supply and 

demand across the electric system

• CPUC requires suppliers and Load Servicing Entities (LSEs) - IOUs, CCAs, and energy service providers - to have enough 

contracted capacity to meet system, local, and flexible RA requirements on a year and month-ahead basis (there are penalties for 

failing to do so)

✓ System RA requirements stipulate that LSEs contract enough capacity to meet the 1-in-2 peak demand forecast, plus an additional 

planning reserve margin. A 1-in-2 peak demand means there’s a 50% chance that the forecast will be less or more than actual peak 

load. The CPUC’s planning reserve margin is currently set to 17%

✓ Local RA requires that LSEs procure the capacity needed to meet demand in the event a local transmission grid emergency occurs

✓ Flexible RA requires LSEs to procured enough flexible capacity to meet the highest expected three-hour net load ramp each month. If 

demand for electricity turns out to be significantly higher than forecasted, especially during extreme region-wide heat waves, there can 

be periods when there will not be enough resources to meet demand 

• Imports from other CAISO balancing areas and other state are a key part of CAISO’s energy mix and they are even more critical 

when there are insufficient resources within the CAISO footprint to meet demand

• During projected tight energy supplies, CAISO will issue a series of emergency notifications to obtain additional capacity or reduce 

energy use to relieve stress on the power grid
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Source: PA Consulting Group Inc



PS-AM PF Power & Renewables - Power Markets Overview (CAISO)

Confidential | © Siemens 2024 | PF Basics Power & Energy (CAISO) | Nov 2024Page 27

Source: PA Consulting Group Inc
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• The growing tension among electricity sector objectives and policy priorities, combined with the 

effects of climate change, create a multitude of challenges that system operators, like CAISO, must 

manage, including (but not necessarily limited to): 

✓ Obstacles to new infrastructure driven by siting, permitting, and interconnection challenges, lack of 

transmission capacity, lack of clarity on future policy, and lack of cash flow security

✓ Resource performance uncertainty driven by a reduction in fuel diversity, outages of aging 

dispatchable generation, dispatch inflexibility, and rising penetration of intermittent and duration-limited 

resources relative to dispatchable resources; 

✓ Demand growth and uncertainty driven by increasing frequency of extreme weather, electrification, and 

distributed energy resource (DER) penetration 

✓ Commodity price uncertainty driven by extreme weather, transmission and storage infrastructure 

constraints, and policy evolution; and 

✓ Grid instability driven by a changing balance of spinning turbines that provide inertia and other stability 

services relative to inverter-based renewable and BESS resources.
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• Revenue Streams

✓ Classic LSE Toll / PPA

✓ Hedge (HRCO)

✓ RA Contract

✓ TB4 Contract

✓ Hybrids

✓ Merchant / Arbitrage

• Debt Sizing

✓ 1.2-1.35x DSCRs (contracted)

✓ 1.75-2.00x DSCRs (uncontracted)

✓ Uncontracted haircuts

✓ Merchant Tails

✓ Loan Sweep-Out Points

✓ Basis Risk / Curtailment Risk

✓ Sponsor equity at risk

✓ Commitment Exposure to Market Risk

✓ 50% of Commitment is likely a Bridge Loan 

to a Tax Equity Investment / Tax Credit 

Transfer (with a different repayment source)
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• Exhibits

✓ Solar Financial Forecast

✓ Offshore Wind

✓ Interconnection Queue

✓ Corporate PPAs

✓ Data Centers
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Source: PA Consulting Group Inc

• California offshore wind 

planning is for 2-5GW by 2030 

and 25 by 2045

• PA Consulting indicates a 

more realistic outcome is 6 

GW over the next 20 years

• Diablo Canyon permit 

extension will create 

interconnection and 

transmission risk for offshore 

wind developments in 

California
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