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Performance Analysis of a Gas Turbine for IGCC Considering Plant

Configuration
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Abstract

Integrated gasification combined cycle (IGCC) is an environment friendly method of using coal.
Several commercial IGCC plants have been built worldwide during the past decade, and a domestic
development project has also been launched recently. Operation and performance characteristics of a
gas turbine in the IGCC plant deviates from those of original gas turbines due to several factors such
as increased amount of fuel supply and integration with other components. In this study, performance
of a gas turbine in the IGCC plant is analyzed considering its integration with the air separation unit
(ASU). Influence of the degree of integration (split of air supplies to ASU from the auxiliary
compressor and the gas turbine compressor) on the system performance is investigated. In addition,
effect of modulating nitrogen return flow from the gasifier to the gas turbine on the operating
characteristics of the gas turbine is examined.
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Table 1 Design specification of GE7FA gas turbine

Simulation |reference!”®
Air Temp.(K) 288.15 -
i
Pressure(kPa) 101.3 -
Flow(kg/s) 9.478 -
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LHV(kJ/kg) 49244 -
compressor PR 16 16
. TRIT(K) 1599.2 1599.2
Turbine
TET(K) 874.2 874.3
Pressure(kPa) 101.5 -
Exhaust gas
Flow(kg/s) 445 445
Power(MW) 171.4 171.7
System —
Efficiency(%) 36.72 36.5
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