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A Performance prediction of Gas Turbine using syngas fuel in
IGCC
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Abstract

IGCC(Integrated Gasification Combined Cycle) power plant are becoming more attractive because of
fuel flexibility and low emission. In this study, performances are evaluated when the low caloric value
syngas fuels producted in gasification process is used a gas turbine originally designed naturel gas fuel.
Using GateCycle computational thermal analysis model, performances of GE 7FA gas turbine are
predicted for using four types of syngas. Also, off design performance is presented for firing syngas
fuel in the gas turbine.
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Table 1 Design data of GE 7FA gas
()

Table 2 Performance data for design

conditions
item Unit | values | 8] 2
Generator
Power output MW: 173 Output
Efficiency % 36.7 | LHV
Fuel
consumption kg/sec| 954
Fuel LHV kcal/kg| 11,786
Pressure ratio - 154
Exhaust o
Temperature C 604
Air flow kg/sec| 431.2
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turbine
Power
Pressure| Exhaust TIT
Model | output | o | Temp.(T)| (T)
MW) o | emp
GE 7TFA; 1723 154 604 1,327
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Table 3 Compositions of syngases

Composition | Wood | C°2 | % #8516 St
as #1 #2

H 119 | 270 | 317 | 290
0 157 | 356 | 477 | 685
O, 121 | 126 | 105 | 05
CHy 47 1 o1 | 01 | 10
HO | 278 | 187 | 83 | 05
N, 21| oo |10 | 05
Ar 07 | > [07 -

LHV(Kcal/kg)| 1218 | 1900 | 2450 | 3,350
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Fig. 5 Pressure ratio of gas turbine with
syngas relative to that of natural gas

1.3
12
11 F
1
0.9 r
0.8
0.7 +
086
0.5
0.4 | n i TS
05 06 07 08 03 1 11 12

Normalized Corrected Flow

Normalized PR

Fig. 6 Operational points on compressor
map



1: LNG Gas(CMV:0.65) : design operation
point

2: Oil Shale Gas(CMV:0.70)

3: Coal Gas #2(CMV:0.73)

4: Coal Gas #1(CMV:0.80)

5: Wood Gas(CMV:0.98)
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