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Executive Order (B-55-18) commits California to a

carbon-neutral economy by 2045
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Decarbonizing the
electricity sector and
electrifying other end-
uses of energy will
have significant carbon
reduction potential

Decarbonizing the
electricity sector will
have to be done cost-
effectively
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California’ s SB100 Policy I
economy-wide decarbonization goals

Cali fornia's 2019

Source: CEC, 2012

Stanford University *



Utilize Capacity Expansion and Dispatch Model urbs*

- Minimize System Costs
= investment in future
capacity + annual
operation of reliable
grid

- Simulate 1 year of
Legend operation in hourly
.::csrealeTransmission Capacity tlmesteps (8760 hourS)

0-500

500 - 2,500
s 2,500 - 5,000
= 5,000 - 10,000
= 10,000 - 20,000

*Open-source model developed by TUM:
https://github.com/tum-ens/urbs
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1. With the development of clean firm resources, California
can cost-effectively reach a net-zero carbon grid
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Lots of capacity
without clean firm

Any single clean firm
resource (nuclear, gas
w/ CCS, hydrogen) can
play this role

Clean firm resources
also complement each
other and can achieve
the most cost savings
when existing in a
system together
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2. Long duration storage can contribute to
decarbonization most effectively at costs < $5/kWh
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- When short and long duration « 5 $%/kWh is benchmark for long
storage are operated duration storage technology to
synergistically, system costs are operate synergistically
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3. Flexible load helps accommodate intermittent
renewable resources

5% Peak

200000

« While flexible load cannot
displace the need for clean
firm resources, having
flexible load helps lower
system costs

« In grids with high shares of
intermittent renewable
resources, flexible load
reduces system costs by
displacing energy storage
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We need all the technologies that we can get!

California
Operational Power Plants
May - 2018
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Thank you for listening!
Questions?

. ebalk@stanford.edu
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