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Abstract ; Integrated gasification fuel cell (IGFC) power generation is a novel coal power technology,which could greatly improve the effi-
ciency of coal to electricity and achieve zero emission of CO, and pollutants.This paper first introduces the principle , advantages and status
of the IGFC technology ,and investigates the technical progress in high temperature fuel cell at home and abroad.The IGFC project status of
the national key R & D program is also introduced.Subsequently,a model for syngas fuel cell power generation system is built using Aspen
software,,and the MW, IGFC demonstration system is simulated and analyzed using the model.Simulation results for syngas fuel cell power
system are also compared with the natural gas fuel cell power system.Finally,according to the current research progress,the main technical
challenges for the IGFC system with CO, near zero emission are summarized , including stack development, multi-stack module design,ex-
haust gas combustion, heat recovery and system control, etc. , which could provide guidance for the development and demonstration of the
MW, level IGFC system.
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Fig. 1 Flow schematic for IGFC system
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Table 1 Comparison for performance of coal-based

power plant with CO, capture

EAy i PCCHEL)  IGCC IGFC(#E)IGFC(ME)
HFRCR/ (%HHV) 28.4 32.6 51.1 57.0
/(s - kW) 3570 3330 2150 2 100

IKHE/

10.7 18.3 25 1.8

(G - min™' + MW)

BEHA/($ kW -h')  0.150  0.151 0.108 0.103
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Fig.2 50 kW SOFC module of BE company
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Fig. 3 16 kW SOFC stack of FCE company
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Fig. 4 MCFC system and application of FCE company
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Table 2 Technical performance of high temperature fuel cell from famous oversea companies

N FEIRAFR BE FCE GEFC FCE
CERIE S SOFC SOFC SOFC MCFC
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Fig. 6 SOFC model based on Aspen plus
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Table 3 Syngas composition for the IGFC

system demonstration %
w(H,) w(CO) w(CO,) w(CHy) w(N,)
61.77 36.72 0.24 0.14 1.13
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Table 4 Parameters comparison for of syngas and

natural gas fuel cell power system

Wi H L:EED2 AR RERA
FRBH A AL MW 1.0 1.0
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[P s S Nm*/h 6 383 4255
R EL b TR IR C 750 750
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