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Evaluation of Gas Turbine Compressor Inlet Air Cooling
with Thermal Storage for Combined Power Plant

Kyoung-Ho Lee, Byoung-Youn Choi, Yong-Jin joo
Korea Electric Power Research Institute
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Fig.l. Performance of G/T Fig.2. Output of combined
with ambient temperature. plant
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Fig.3. Schematic of G/T inlet air cooling
system with ice storage.
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Table 1. Design conditions and system capacity.

Design condition ] System capacity
Air cooling coil | Dry bulb 372C | Refrigeration 900 ton
design temp. Wet buib 294 T system
System design Dry bulb 335T Ice storage 6.400 m*
ambient temp. Wet bulb 21.1C tank ’
Storage charging hour a day 17 hrs jAir cooling coil| 19,975 Mcal/hr

450000 0.5
430000 _] 02¢
T 410000 ‘ 02
£ 360000 -
s 3 02
& 370000 i S o
~ 350000 £
% 730000 ! = ote
,‘E’ 310000 / | 014
> 270000 1 012
250000 | 01
3 35 4 45 5 55 6 65 7

3 35 4 45 5 S5 6 65 7
S eictey) inlet air cooling howr (howr/day)

Fig.4. Initial cost with inlet Fig.5. System efficiency with
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Fig.6. Information flow diagram for TRNSYS simulation.
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Fig.7. Chiller part load factor
with month.
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Fig.8. Comparison of G/T output with alternative smaller G/T
with 335TC ambient temperature.
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Fig.10. Cost saving and initial cost.

Table 2. Estimate of improvement effect with inlet cooling
(with 33.5C ambient temperature).

GT 87,920 kW 107,759 kW
rating ] &T
with without arger ¢
. .| . effect without inlet
inlet cooling|inlet cooling cooling
effect by S/T 15,786
output |excluded 93591 77,805 increased 93,591
(kW) [(for 1 unit GT) (20.3% 1)
with
335T | effect by S/T 75,520
ambient [included 386,740 311,220 increased 374,364
(for 4 units GT) (243% 1)
142 reduced
G/T heat rate (kcal/kWh) 3.061 3,203 (4.4% 1) 3,203

Table 3. Comparison of initial cost (unit : 1000 won/kW).

Inlet cooling with ice storage LNG

33.5C ambient temp. 37.2 U ambient temp. (SOGAE'W) Co;rlxgri]rtled

4 units GT | 1 unit GT | 4 units GT | 1 unit GT (400 MW)
284 (°237) 341 251 (°210) 284 350 515

(* indicates effect of ST output improvement included)
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Fig.11. Combined plant G/T inlet air cooling with ice
making heat pump using heat from condenser of S/T.
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