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Best Fit Comparison for Peak Demand Month
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Monthly Profile Comparisons
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July 2006 Heat Wave — Peak Hours
Wind Generation Energy Production

1200
Total Wind Generation Name Plate Capacity = 2691 MW
1000 | - ~ - —
New e 7/16/2006
Records 7/17/2006 D
s 7/18/2006
July 17; a0 ' ’ : e ' ——7/19/2006
e 7/20/2006
2:41
£16 61 rlcli/v ; S|
’ = 600 e 7/22/2006
July 21: é’ —7/23/2006
(4:28 pm) Average energy production at 4 PM = 300 MW @’
49,036 MW 400 S
e 7/26/2006
July 24: 7/27/2006
(2:44 pm) o o— \\Erage
50,270 MW
oM © O N 1 O g N O M ©O© 0O N W O~ S N O M
S-rdOoUueraTacNdYTernAYHONO T W . :
Pacific Gas daadNNEOEE0EgEYILRUOERRRRR2 ST Time of
M Electric Col Source: CAISO Time Record
—— Peaks




Balancing Function - Area Control
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Energy Storage Technologies

« Many different energy storage technologies are available for
use in storage for renewable integration applications

» Pumped Hydro » Lithium ion batteries

» Compressed Air Energy Storage » Sodium-Sulfur Batteries
» Lead-acid batteries > Flow Batteries

» Nickel-cadmium batteries » Flywheels

» Ultracapacitors

 Each technology has advantages and disadvantages

* Not all of these technologies are appropriate for all applications
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Capital Cost per Unit Energy - $/kWh-output

(Cost / capacity / efficiency)
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Weight Energy Density - kWh / ton
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Efficiency {wio power electronics)
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Compressed Air Energy Storage (CAES)
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CAES Geology by State
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Lithium lon at Industrial Scale

100 KW, 15 kWh li-ion battery for UPS applications
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Flow Battery
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Sodium Sulfur (NaS) Battery
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First Utility NaS Application

MNaS Battery
500 KW PCS 100 KW,7.2 hrs /1 500 kKW, SDS)I
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Flywheel Storage
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Plug Hybrid Electric Vehicles Complement Renewables
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Who owns energy storage?
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