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I The Electric Power Research Institute

RD&D consortium for the electricity
industry founded in 1973

e Independent, unbiased, tax-exempt |
collaborative research organization

e 460 participants in over 40
countries

e Major offices in Palo Alto, CA;
Charlotte, NC and Knoxville, TN
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Overview

e Dramatic transformations in both transportation and utility
sectors are based on energy storage

— Plug-in hybrid and electric vehicles
— Stationary electric storage

* Ability of energy storage industry to deliver is crucial to
this transformation

— Cost
— Durability
— Safety

*The ‘System’ Il S I mportant,
overcome bad system design and implementation

e Lithium lon is a key, but not only, technology
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Plug-In Vehicles are Coming

Chevrolet
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Applications for Energy Storage within the
Electric Utility Enterprise

High Penetration of
Wind Generation

Residential Load Shifting

.

Substation and
Distribution Grid

Commercial Sector
Support

Load Shifting

Industrial / Commercial

Cogeneration and Energy Efficjency
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Energy Storage: Needs and Capabilities

Applications Across the Board
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I Electric Energy Storage

Distribution Grid Support
Feeder: 100-500kW / 4 to8h
Substation: 1-10+ MWs /4to8h
Fully integrated system with PCS

Capital Cost Goal: ~ $ 100 to
$150 per kWh total system, and
$700 to 900 per kW, installed
Round trip efficiency 80%

300 deep cycles per year
Reliability/Availability > 99%

End-User Load Shifting
Residential 2-5 kW /4-6 hrs
Commercial 50-400 kW /4 -6 h
integrated system with PCS
Capital Cost Goal: ~ $ 100 to
$150 per kWh total system, and
$700 to 900 per kW, installed
100-200 deep cycles / yr
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Renewable
Wind: 10-50 MW / 2to 8 h
300 deep cycles/yr
Wind: 1-5 MW /1 to 10 min
1000 to 10,000 cycles/yr
Fully integrated system with PCS
Capital Cost Goal: ~ $ 100 to
$150 per kWh total system, and
$700 to 900 per kW, installed

Plug-in Hybrid Vehicle
200 watts/kg power density
1000 watts/kg peak power
Cost: $ 300-400 per kWh -
battery module
Life: 10-15 yr
3000-5000 deep cycles per life
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I Battery Life:

Deep-Cycling of Lithium lon Module Pack
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hybrid electric fransportation technologies at Plug-ln 2009.

August 10-13, 2009

long Beach Convention Center
long Beach, California, USA

Boockmark www.plugin2009.com for further details.



