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Abstract: As a preliminary study on a SOFC-GT hybrid system integrated a with coal-gasification system, the
influence of the concentrations of H, and CO in syngas on the performance characteristics of the hybrid system is
investigated. It is expected that the differences in the heating values of fuels with different compositions trigger the off-
design operation of the gas turbine and result in different performance characteristics of the overall hybrid system.
Syngas compositions are found to affect the SOFC performance. Performance of hybrid system with carbon monoxide
is poorer than the case with hydrogen. In the case of part-load performance with syngas, performance degradation at
part-load operating conditions with hydrogen is more dominant than the case with carbon monoxide.
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Table 1 Parameters of the SOFC/GT hybrid system

Parameter Value
Hybrid system
Ambient conditions (° C, atm) 15.0, 1.0
System power (kW) 220
System efficiency (%) 59.3
SOFC
SOFC power (kW) 175.0
Cell temperature (© C) 889.0
Steam-carbon ratio 2.5
Fuel utilization factor 0.85
Average current density (A/m?) 3200.0
Fuel inlet temperature (° C) 15.0

D.C. to A.C. conversion efficiency (%) 95.0
GT

GT power (kW) 47.0
Pressure ratio 2.9
Turbine inlet temperature (* C) 840.0
Compressor isentropic efficiency (%) 78.0
Turbine isentropic efficiency (%) 82.0
Recuperator effectiveness (%) 89.0
Mechanical efficiency (%) 96.0
Generator efficiency (%) 95.0
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Fig. 1 Schematic of SOFC/GT hybrid system
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Table 2 Syngas compositions for analysis

- Different H, compositions
Case 1 2 3 4 5 6
H, 0 10 20 30 40 50

CH, | 100 90 80 70 60 50

LHV
(J/kg) 5001057045 (64040 ( 71035 | 78030 | 85025

- Different CO compositions
Case 1 2 3 4 5 6

CcO 0 10 20 30 40 50
CH, 100 90 80 70 60 50

LHV
(kI/kg) 50010]46055| 42060 | 38065 | 34070 | 30075
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