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Abstract — Conceptual design of the minimum mtegration IGCC was camed out. Performance analysis was
performed by ASPEN PLUS, commercial process simulation code. For the selection of proper operation con-
dition of the pasifier, oxygen and slurry conditions were deterruned through exergetic sensitivity analysis.
Alsa, for the maximum heat recovery from the synpas, process configuradon was set for water heating by
heat exchanger networks and for sending to each part of the gasficaton plant. Remaining water was flashed
by decompressed evaporation and seat to combined cycle for the power production. Thus system concept. as
possible as minimize process itegration of the gas turbine-ASU-gasification plant and the HRSG-gas cool-
ing/cleaning system, optimize the process oporability and economics. In case of a process proposed in this
study. thermal efficiency was about 39% (higher heating value), but 40% wul be possible by the optimization
of the unit equipments and processes.
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Fig. 1. Schematic diagram of the gasification process.
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Fig. 2. Schematic diagram of the combined cycle process.
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Table 1. Coal analysis.

Proximate Analysis, wt%

Moisture 290
Ash 9.30
Fixed Carbon 59.20
Volatile Matter 2860
Ultimate Analysis, wit%
Carbon 73.50
Hydrogen 4.10
Oxygen 11.70
Nitrogen 0.90
Suiphur 110
Ash 8.70
Higher Heating Value, kl/kg 26,301
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Table 2. Energy analysis results.

Coal input (as received), kg/sec 25.89
Oxygen feed rate, kgfsec 20.78
Water feed rate, kg/sec 8.15
Gasifier heat input, MW 680.81
Gagifier tempeature, K 1702
Gagifier pressure, bar 69.5
Synas CI?Impositlon, mole frac. 0.204
2 0.445
CcO
0.114
CO,
0.124
H,0
0.004
CH, 0.003
H.S5/COS :
Stack exhaust temperature, K 369.5
Stack exhaust flow rate, kg/sec 508.84
Slag exhaust flow, kg/sec 2.03
Sulfur production, kgfsec 0.23
Gas turhine power, MW 20741
Expander power, MW 7.30
Steam turbine power, MW 105.19
ASU consumption, MW 50.04
Other consumption, MW 5.4
Net power output, MW 26447
Net plant thermal efficiency, HHY, % 38.85
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