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Abstract: In order to explore the complex constraints caused by air separation integration mode and fuel
calorific value change when gas turbine is applied to IGCC system, a gas turbine and air separation sys-
tem performance model for IGCC system is constructed based on an F-class gas turbine. The constraint
conditions of matching of air separation integration method on gas turbine through-flow matching under
different operating constraints are studied, the feasible domain of air seperation integration degree and ni-
trogen injection rate and the variation law of gas turbine performance when keeping the inlet guide vane
(IGV) fully open are determined, and the flow design requirements of the compressor and the perform-
ance comparison after improvement are given for the limiting factors. The results show that when the tur-

bine inlet temperature is constant at the design value, the minimum air seperation integration degree can
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be achieved as 0. 15; limited by the heat value of the syngas and the integration mode of the air separa-

tion system, the combination of low integration degree and high nitrogen injection rate cannot be realized

due to the matching constraints of the compressor and turbine flow rate; keeping the turbine exhaust tem-

perature stable at the design value, the range of the feasible domain is expanded; in the feasible domain,

reducing the air seperation integration degree and increasing the nitrogen injection rate are helpful to im-

proving the gas turbine performance; by comparing the gas turbine performance before and after the modi-

fication, the gas turbine efficiency of independent air separation and nitrogen non-injection combination is

improved to 35. 2% ; the efficiency of the independent air separation combination is 19. 63% and

15.91% higher than that of gas turbine with the fully integrated air separation combination in the case of

no nitrogen and nitrogen full injection, respectively.

Key words: IGCC, gas turbine, air separation integration, nitrogen injection, operating characteristics
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Tab. 1 Main design parameters of gas turbine
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and syngas components
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Tab. 3 Partial equipment parameter assumptions

for air separation systems
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Tab.4 Compressor flow demand under different air seperation

integration degrees and nitrogen injection rates

JESHL =T K Xasy =100% X5y =50% Xysu =0%
Xy, =100% 675.55 585.88 496.22
Xy, =50% 743.35 655.44 567.52
Xy, =0% 809. 06 722.45 635.84
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