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Abstract Integrated Gasification Combined Cycle System (IGCC) is an advanced system for energy
utilization and transformation for its high efficiency, low pollutant emission and carbon capture

In this paper, the IGCC plant (250 MW,) is simulated by the commercial
process simulation tool Aspen Plus. and the performance of Shell gasifier, wet gas purification
system at room temperature and pre-combustion CO, capture system are analyzed. It is found that
oxygen-coal ratio is the most important factor for Shell gasifier by means of sensitivity analysis, and

the obtained optimization parameters are gasification temperature of 1450~1500°C (with heat loss
of 2%), gasification pressurc of 4 MPa. oxygen-coal ratio of 0.72. steam-coal ratio of 0.08. oxvgen

purity of 99.5%, respectively. In the case, the efficiency of hot coal gas in gas purification systemn
=

would be up to 94.48% with sensible recycled heat of 52.7 MW. The net output of M702F gas turbine
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and threc-pressure Heat Recover Steam Generator(HRSG) is 222.9 MW and 70.6 MW. respec-
tively. In the case of using Shenhua coal as fuel, the energy exchange efficiency of IGCC plant is up
05 &

to 46.37% without CCS, but decreased to 35.63% with CCS (with energy efficiency penalty of 10.74%).
IGCC: Shell coal gasifier; Aspen Plus; CCS; process simulation
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Fig. 1 Flow diagram of the Shell gasifier
model in Aspen Plus
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Table 1 Specific operating parameters
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s/ M, A% B/ gtk EA
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99.5 0.7 2 245 17.15 4.0
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Table 2 Simulation results of Shenhua coal

HES HHER HESHERAR/ % BHS
w\E/C Wit/ (kg/s) CO Hy CO2 No HE/%
1380.9 42.615 54.9 276 55 2.9 81.45
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Fig. 2 Gas components of various gasification temperatures
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Fig. 3 Gasification results of various temperatures
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Fig. 4 Gas components of various oxygen-coal ratios
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Fig. 5 Gasification results of various oxygen-coal ratios
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Table 3 Gasification results of various

steam-coal ratio
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0.070 1484.0 26.3 55.7 5.4 %0.08
0.080 1476.7 26.4 55.1 5.6 ®80.00
0.090 1469.6 26.4 54.5 h.8 80.00
0.095 1466.0 27.7 54.5 5.6 T9.94
0.100 1462.5 27.7 h4.2 5.7 79.95
0.110 1455.6 26.5 53.3 6.2 79.94
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Table 4 Gasification results of various
oxygen purity
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HE/% G/ (ke/s) FHR/CC m W) %
95.0 17.872 1376.1 272 542 5H6  8l27
96.0 17686 1375.0 27.3 543 55 8131
97.0 17.504 1373.9 274 545 55 8131
98.0 17325  1372.6  27.6 547 54 RI1A0
99.0 17150 13714 277 549 54 8145
99.5 17.060  1370.8 27.7 54.9 5.4 8154
20.9 84 1064.7 121 227 55 TI.28
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Fig. 6 Flow diagram of gas purification system
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Table 6 Simulation results of the combined cycles

BB FHRBHIK
HERESH M IGCC &% B IGCC &4

HIBVFAOBE/C 1380 1350
RRETHORE/C 557.8 543.3
KPR HIRRE/°C 133.8 146
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