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History of Western Electricity Collaboration
• A long history of regional electric coordination and regional energy 

transfers to promote reliability and cost savings, including:
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Pacific Intertie Projects
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History 
• 1960s transmission infrastructure development to 

connect the Northwest and California to facilitate 
sharing of resources between the areas

• Both DC and 500 kV AC transmission lines, with 
multiple capacity upgrades since first built

• Significant hydroelectric resources in the 
Northwest have historically provided energy to 
California, especially during times of system peak

Today
• Multiple owners and operators including BPA, 

LADWP, and CAISO
• Bi-directional flow, mostly seasonal
• 12% of California’s energy needs are met from 

energy provided over these interties



Palo Verde and Other Desert Southwest Projects
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History
• 1980s utility nuclear plant and transmission 

infrastructure development to supply load
• Multiple 500 kV AC transmission lines
• Multiple, jointly-owned coal plants 
• Significant nuclear, hydro, coal, and natural gas 

resources in the Southwest have historically 
provided energy to California via these paths

Today
• Multiple owners and operators including SCE, 

SDG&E, LADWP, and CAISO
• Likely available transmission capacity as coal 

retirements take place
• Over 20% of California’s load is served over 

these interties



Intermountain Power Project & Southern 
Transmission System
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History
• 1980s California and Utah municipal utility coal 

plant and transmission infrastructure 
development to supply load

• 500 kV DC transmission lines, with recent 
capacity upgrade

• Significant coal and some wind resources from 
Utah have historically provided energy to 
California via this path

Today
• Multiple owners and operators, including LADWP 

and other California municipals
• Available capacity on transmission likely as coal 

retirements take place
• 2,400 MW of transmission capability to 

California



Western Energy Imbalance Market (EIM)
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• Launched in 2014 and rapidly growing
• Operated by CAISO
• Within the hour, EIM allows the market operator to 

balance load and generation across and between all of 
the participating areas
– Resources are dispatched in the most economic manner 

possible
• Optimized dispatch is more efficient than previous 

practices, which produces savings
– Gross benefits of $97M to all participants in 2016
– Benefits grow as more entities join

• EIM is limited to short-term transactions, which are a 
relatively small part of the electricity market



Future Options for Regional Electricity Collaboration
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Why More Regional Collaboration?
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Reduced 
Renewable 

Curtailments

Enhanced 
Reliability

Cost 
Savings



Regional Collaboration Can Help with Curtailment
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On March 23rd, the CAISO set a renewable record:
• At around 11:19 a.m., the CAISO served 56.7% of demand 

with renewable energy
• Over the course of the day, renewables produced 186 

GWh, representing 33% of the 563 GWh of electricity used
• But, over 8,400 MWh of renewable generation were 

curtailed between 9 a.m. and 6 p.m. (or about 7% of 
renewable generation during these hours)

Sources: Maloney, Peter. Utility Dive. March 28, 2017 & CAISO Renewables Watch

CAISO expecting significant curtailments this summer:
• The CAISO has warned that “bountiful” hydro conditions 

and “significant” additional solar installations could result in 
the curtailment of between 6 GW and 8 GW of 
renewable capacity this spring

Curtailment is already occurring:
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What will 
happen when 

daily renewable 
penetrations are  

50%, 75%?

http://www.utilitydive.com/news/caiso-notches-record-serving-567-of-demand-with-renewable-energy-in-one/439085/
http://www.caiso.com/market/Pages/ReportsBulletins/DailyRenewablesWatch.aspx#curtailment
https://www.caiso.com/Documents/CEOReport-Feb2017.pdf


Regional Collaboration Provides Cost Savings
• Estimated                

$1.0-$1.5B/year in 
California ratepayer 
savings from a full 
Western market 
expansion

• During 2016, the EIM 
provided $97M across 
the participants ($28M 
to California)
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http://www.caiso.com/Documents/SB350Study-Volume7RatepayerImpactAnalysis.pdf
http://www.caiso.com/Pages/documentsbygroup.aspx?GroupID=5180B3C9-2B88-4678-B6AD-2A6B55CE8DEB


Options for Expanded Regional Collaboration
Continued EIM 

Participation and 
Expansion

Offers five and fifteen 
minute re-dispatch 
benefits across a 
larger footprint

Expansion is occurring 
naturally

Voluntary nature allows 
participating entities to 
leave (and benefits to 
decrease) with relative 

ease

Current structure won’t 
facilitate integration 

benefits hour-to-hour 
(doesn’t include large 
curtailment benefit)
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Physical System 
Expansion

California can coordinate 
with the region by procuring 
regional generation and/or 

transmission assets 

Driven by generation and 
transmission planning

Offers a number of benefits 
of ISO expansion without 

necessitating changes to the 
CAISO’s structure

Full regionalization can be 
added to a physically 

expanded system at any 
time

Full Regionalization 
(Expanded ISO 

Market)

California can coordinate 
with the region by expanding 

the CAISO’s balancing 
authority into the West

Provides operational and 
planning efficiencies across 

a larger footprint

Requires governance 
changes at the CAISO & 
other utilities joining the 

market

Physical system expansion 
increases market expansion 

benefits

Options to 
increase regional 

collaboration



0

200

400

600

800

1000

1200

1400

1600

1800

2015 PAC-ISO Integration Study 2016 SB350 Scenario 3 (more regional procurement)

Annual California Ratepayer Net Benefits ($M/year)

Intra-day production costs Investment (from load diversity) Efficient Overgeneration Management Investment (from RPS savings) CAISO Grid Management Charge

Benefits of Coordination Options
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At least 
$800M/year 

(52%) can be 
captured 

without ISO 
expansion

More than 
$691M/year 

(77%) can be 
realized 

without ISO 
expansion

EIM benefits of 
≈$28M/year to CA 
customers remain



Summary
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• The Western Interconnection has long history of regional collaboration and 
coordination that has benefited California and the region for decades

• The current Western Energy Imbalance Market produces savings 
– However, the short-term nature of the market limits the number of transactions and the 

magnitude of savings 
• More regional collaboration can help California meet its ambitious energy 

and environmental goals in a low-cost and reliable manner
• Next steps for further regional collaboration, include:

– Physical expansion of California utilities’ (and CASIO’s) transmission infrastructure and 
generation resources

– Full market regionalization (CAISO expansion) to include other utilities and states
• Physical expansion provides an opportunity to secure benefits to California, 

while avoiding many of the hurdles inherent in full market expansion



Contact Us
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