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Abstract — A simulation method is presented for predicting both the performance and the NOx emission of
the Integrated Gasification Combined Cycle (IGCC) using medium-Btu coal gas fuel derived through chem-
ical processes of air separation, coal gasification and gas ciean-up. The simulation scheme of the present
method is based on the thermodynamic combined cycle analysis that is capable of analyzing the off-design
effects due to coal gas firing and the system integration of IGCC power plant. The prediction accuracy of the
present method is verified by comparing the simulation results with the actual test data of natural gas firing
combined cycle power plant. With four different coal gas fuels, the present study investigates and compares
the overall performance, the operation stability and the NOx emission characteristics of 1GCC power plants
at various integration design conditions with air separation unit,
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Fig. 1. Simulation diagram of IGCC plant.
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Fig. 3. Normalized compressor performance map.

Table 1, Coal gas production processes.

Coal gas name  Coal gasification  Gas clean-up

Texaco Texaco SulFerox

Destec Destec MDEA/Claus
Shell Shell Sulfinol/Claus

Prenflo Prenflo MDEA/Claus

Table 2. Gas compositions of clean coal gases.

Comp. (%) Destec Prenflo Shell Texaco
CO 4298 62.76 64.57 47.76

H,; 17.96 29.28 29.33 31.70
CO, 3.04 1.66 0.71 10.48
H,0 29.30 0.22 0.14 8.32
CH, 4.74 .01 0.04 0.05
Ar 0.42 0.71 0.72 0.74

N, 1.56 5,36 4.49 0.95

Temp (°C) 3433 300.0 287.8 3433
LHV (kJ/kg) 9969.0 119945 123584 10255.2

*based on Datong coal.
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Table 3, Performance comparisons of MS7001FA.

Performance parameters Prediction Test [15]
Cycle Eff. (%) 37.36 35.94
Power (MW) 158.0 159.0
Heat Rate (ki/kW-sec) 2.648 2.783
*based on natural gas firing.
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