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Performance Evaluation of the Gas Turbine
of Integrated Gasification Combined Cycle
Considering Off-design Operation Effect

Chan Lee”, Yong Chul Kim", Jin Wook Lee™, Hyung Taek Kim™"

ABSTRACT

A thermodynamic simulation method is developed for the process design and the performance
evaluation of the gas turbine in IGCC power plant. The present study adopts four clean coal gases
derived from four different coal gasification and gas clean—up processes as IGCC gas turbine fuel,
and considers the integration design condition of the gas turbine with ASU(Air Separation Unit). In
addition, the present simulation method inciudes compressor performance map and expander choking
models for considering the off-design effects due to coal gas firing and ASU integration. The
present prediction results show that the efficiency and the net power of the IGCC gas turbines are
seperior to those of the natural gas fired one hut they are decreased with the air extraction from
gas turbine to ASU. The operation point of the IGCC gas turbine compressor is shifted to the
higher pressure ratio condition far from the design point by reducing the air extraction ratio. The
exhaust gas of the IGCC gas turbine has more abundant wast heat for the heat recovery steam
generator than that of the natural gas fired gas turbine.
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Fig.l Schematic Diagram of IGCC
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Fig.3 Net Power Output of IGCC Gas Turbine Fig.6 Compressor Efficiency

of IGCC Gas Turbine
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Fig.7 Compressor Pressure Ratio
of IGCC Gas Turbine
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Fig.8 Exhaust Enthalpy Flow Rate

Fig.5 Fuel Flow of IGCC Gas Turbine of IGCC Gas Turbine
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