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CALIFORNIA ENERGY COMMISSION

The California Energy Commission

« State's primary energy policy and planning agency.

» Six basic responsibilities:

.

A

forecasting future energy needs

licensing thermal power plants 50 megawatts or larger
setting appliance and building energy efficiency standards
developing renewable energy resources and technologies
planning for and directing state response to energy
emergencies.

supporting public interest energy research that advances
energy science and technology (including climate change)
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U.S. Global Change Research Program

National Climate
Assessment

Global to local , -
climate assessments

California Climate Change Assessments

California produces periodic scientific assessments on the potential impacts of climate change in California and
reports potential adaptation responses. Required by Executive Order #5-03-05, these influence
legislation and inform policy makers

See the most recent Climate change assessment from 2012

»The Eirst Climate Change Assessment, released in 2006, looked at the potential impacts of climate change on
key state resources such as the water supply, public health, agriculture, coastal areas, forestry, and electricity
production and demand. The assessment influenced the passage of Assembly Bill 32, the California Global

Warming Solutions Act of 2006.

»The Se limate Change Assessment, released in 2009, attempted to provide initial estimates of the
economic impacts of climate change. It concluded that adaptation - as a complementary approach to mitigation -
could substantially reduce economic impacts of loss and damage from a changing climate. Findings from the

Second Assessment were instrumental in preparing California’s 2009 statewide adaptation strateqy.

»The Third Climate Change Assessment, released in 2012, was shaped by the request for more information on
winerability and adaptation options discussed in the 2009 California Adaptation Strategy. It made significant
progress in projecting climate change impacts, but also in better understanding the interactions of those potential
impacts with on the ground exposure, sensitiity, and response capacity of natural and human systems.
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California Climate Assessments
Inform State Policy

Our Changing Climate 2012

Vulnerability & Adaptation
to the Increasing Risks

from Climate Change in California 1 INTEGRATED ENERGY POLICY REPORT

2013 IEPR

Science > > Policy 5
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Electricity sector vulnerability

Increased Increased
- temperatures temperature leads tof
- N | increased peak
Change in ay 2 electricity demand

precipitation

Source:
Assessment of
Climate Change
in the Southwest
United States,
2013, Chap. 12.

The energy sector is changing rapidiy, h represents an
opportunity to de:J;ign a systenl- that is less vulnerable to
climate impacts
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California's Major Power Infrastructure

Electricity

LONG-TERM IMPACTS
Need for More Generation on Hottest Days
*Decreased Gas Plant Generation Efficiency
» Need additional GW (8%)
*Peak Period Demand (90%tile)
*21% higher cooling demand
*Need additional GW (27%)
*Substation Loss
*2.7% higher losses
*Need more GW (3.6%)
Total Required Generation Capacity:
*Need 39% more capacity GW
Need for More Transmission Capacity
*Transmission lines

San
Francisco
Bay Area
Inset

. 5 5 \’7‘. "‘:a
Transmission Lines (kv) #g&— =T NgH
——— 60-69 \ j

* 7% - 8% loss of peak period capacity 92-161 <
*Need up to 31% additional —— 220282
transmission capacity =
« Substations
NEAR-TERM IMPACTS Fowet Flante :
*Additional capacity of 1.6 GW in the next 10 years - e

8
Source: Sathaye et al. 2013
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Higher temperatures :
increase electricity
demand

Hotspots of Climate-Driven Increases in Residential
Electricity Demand
Publication Number: CEC-500-2012-021
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R vl High temperatures reduce outputs from
thermal power plants

A2 Scenario, Three AOGCMs
Average Peak Capacity Loss in August

Source: Scripps; CEC; LBNL

CC Power Plants (Combined-cycle)
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CT Power Plants (Simple-cycle)

Estimating Risk to California
Energy Infrastructure from
Projected Climate Change
Publication Number: CEC-500-
2012-057
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Wildfires would affect
transmission lines

GFDL CM21
SRES A2
MIDMID

thresh=1000
migration

Climate Change,
Growth, and
California Wildfire
Publication Number:
CEC-500-2009-046-F

Estimating Risk to California Energy Infrastructure
from Projected Climate Change
Publication Number: CEC-500-2012-057

End of century change in the probability a
wildfire affects a transmission line

A2 Scenario

GFDL
CNRM
PCM1
A PERCENT CHANGE OF PROBABILITY A WILDFIRE AFFECTS A LINE BETWEEN
N BASE PERIOD (1961-1990) AND END OF CENTURY PERIOD (2070-2099)
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Substations Potentially at Risk from Sea Level Rise

Substations at Risk Owner :.Q
° : ;2-;; :\\: ; gi:er @ Humboldt
Coastal substations would be ® unknown KV P o f 00y At
more vulnerable to flooding B s

Ventura
. Area Inset

Estimating Risk to California Energy Infrastructure from
Projected Climate Change

. i i Los Angeles
Publication Number: CEC-500-2012-057 Q\B wm'm
— 10 km -
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Natural gas facilities
below sea level in the

Sacramento—San Joaquin
Delta

Estimating Risk to California Energy
Infrastructure from Projected Climate Change
Publication Number: CEC-500-2012-057

Below Sea Level
Above Sea Level

u Natural Gas Facility

Natural Gas Pipeline (in.)
Unknown

—1-6

—7-14

—15-24

—25-42

Source: CEC; DWR

Natural Gas Infrastructure Below Sea Level
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Energy Infrastructure in the Sac/SJ Delta
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« Catastrophic failure of the levees in the Delta to impact energy infrastructure
*Natural gas pipelines
*Underground storage facilities
* Electrical transmission lines

‘Sherman Island
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Strategies to prepare for risks

* Protect existing energy facilities from impacts
of climate change.

* Diversify energy supply to reduce
vulnerability to extreme weather-related events
and climate change.

* Promote energy demand-side measures that
facilitate climate adaptation.

* Contnue energy-related climate change
research.
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Next steps

« California’s 4™ Climate Assessment is being
planned, to be completed 1n 2017

* Research solicitations posted at
http://www.energy.ca.gov/contracts/ or
subscribe to listserv for alerts

16
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Thank you !

David Stoms
916.327.2381
david.stoms@energy.ca.gov

http://www.energy.ca.gov/2013publications/
CEC-100-2013-002/CEC-100-2013-002.pdf
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not necessarily represent the
nerg;

DECEMBER 2013

CEC-100-2013-002

accuracy of adequa
not been approved or disapproved by the full Commission

Disclaimer: The views and opinions in this presentation do not necessarily represent the
views and opinions of the Energy Commission or the State of California.
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