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Goals for TodayGoals for Today

Inform community about CAES/wind study

Share selected results from wind analysis



About The StudyAbout The Study

Economic value analysis of using CAES to integrate 
wind in the SPS control area

Eastern plains of NM to the panhandle areas of TX and OK

Sponsored by DOE State Energy Program and the 
Texas State Energy Conservation Office
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Study ObjectivesStudy Objectives

Assess the ability of energy storage to positively affect dispatch of 
renewable resources

Assess and quantify economic benefits of using energy storage to
improve grid stability issues and congestion associated with 
renewable energy

Determine the economic advantage of using storage to firm and 
shape renewable energy sales

Determine institutional barriers and opportunities for energy 
storage combined with renewable energy facilities. 



How CAES WorksHow CAES Works

1. Excess or off-peak  power 
is used to compress air

2. Air is pumped underground 
and stored for later use

Compressed
Air

Air

Waste heat

4. The electricity produced is 
delivered back onto the grid

3. When electricity is needed, the 
stored air is used to run a gas-fired 
turbine-generator

Exhaust



Modeling LocationsModeling Locations
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Volatility Reduced With Multiple SitesVolatility Reduced With Multiple Sites

All Sites
Diurnal Production Profile - August, Year 2
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Dalhart (TX)
Diurnal Production Profile - August, Year 2
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Wind and Load Profile ContrastWind and Load Profile Contrast

July 2000 April 2001

Load and Wind Production Profiles
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Load and Wind Production Profiles
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Dispatch ResultsDispatch Results

Annual Average Wind Profile
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Economic SummaryEconomic Summary

Value created by a CAES plant:
shaping services
firming services
long term capacity benefits
improved transmission flows 



Economic SummaryEconomic Summary

($000) Base Wind Scenario 
Study Wind 

Scenario 
Net Shaping Value ($283) $10,918 
Firming Value $3,222 $3,552 
Capacity Value $20,507 $20,507 
Additional Imports $5,778 $4,282 
New Transformer ($490) ($490) 
Total Annual Value $28,734 $38,769 
Annual CAES Capacity 
Cost (SPS ownership 
structure) ($28,472) ($28,472) 
Net CAES Value /year $262 $10,297 



Wind vs. Load (without CAES)Wind vs. Load (without CAES)
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Wind/CAES vs. LoadWind/CAES vs. Load
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ConclusionConclusion

CAES provides benefits in integrating large quantities of 
wind energy into the grid

CAES adds value to wind energy:
Delivery profile
System ramping
Transmission
Economics

Final report is located at:
www.seco.cpa.state.tx.us/re_wind.htm


