Tarbine Inlet Cooling for Increasing
Capacity and Reducing Emissions During
Hot Weather
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Presentation Outline

[IBackground: What is the problem that needs a solution?

[What is Turbine Inlet Cooling (TIC)?

[ITIC Technologies

[lEconomic Benefits of TIC

[Environmental Benefits of TIC

[IFactors Affecting the Performance of TIC Technologies

[JFactors Affecting the Economics and Selection of TIC Technology

[ISummary of the Presentation




Power Demand and Electric Energy Price
Rise with Hot Weather

Aug 2001 Load & Day Ahead Pricing
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Emissions (lbs/kWh) also Increase During On-Peak
Period
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Y-Axis Unit: CO, Emissions, Ibs/kWh (California)
Source: Scot Duncan Presentation at ASHRAE June 2007




Problem:

Some of the Characteristics of
Combustion Turbines
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Effect of Hot Weather on CT Generation
Capacity Depends on CT Design
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EFFECTS OF COMPRESSOR INLET AIR TEMPERATURE
ON GAS TURBINE POWER OUTPUT

PERIOD OF GREATEST DEMAND

ISO

DPEOSI'NGTN . NEW AERO-DERIVATIVE
POWER OUTPUT
Compression Ratio = 30
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Up to 19%
capacity
loss at

>~ peak

demand
for this CT




CT Power Plants Energy Efficiency
Decreases (i.e. Heat Rate Increases) with
Increase in Ambient Temperature

—Aeroderlvatlve Fuel Use
e Frame |
e - INcreatu

Energy
Efficiency
loss)

at peak
demand




Smaller Capacity Systems More Sensitive to
Ambient Temperature

Efficiency
loss of over
8 % from
HR of ~
11,100 to
~12,000
Btu/kWh

Capacity Loss of
over 21% from
~10,750 KW to
~8,500 kW
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ther on the U.S.
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Source: U.S. Department of Energy(s Energy Information Agency 2012 Database
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