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ABSTRACT: This paper analyzed the part-load performance
of solid oxide fuel cell-gas turbine (SOFC-GT) hybrid system.
To well predict the system operation conditions, the simulation
models were updated by the experimental data and components
performance maps. Considering the features of SOFC-GT
hybrid system, the safe region was formulated in which three
control strategies were introduced. Simulation results show that
the system part-load performance various significantly with
different strategies. The most efficient part-load strategy
corresponds to a constant fuel to air ratio which does not allow
reducing plant net power than 82% of its nominal value while
the lowest value of net electrical power (21%) can be achieved
by various fuel and air flow rate at constant SOFC operating
temperature.
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Fig.1 Lay-out of SOFC-GT hybrid system
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Fig.2 Comparison between actual data and model results
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Fig.3 Performance of compressor
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Tab.2 Parameters of SOFC-GT hybrid
system at design point

1 81 i /K [k JJ/MPa Ui/ (kg/s)
1 288 0.101 0.31
2 430 0.323 0.31
3 756.5 0.322 0.31
4 1023 0.321 0.31
5 1210 0.319 0.31
6 1430 0.316 0.32
7 1173 0.315 0.32
8 792.8 0.102 0.32
9 466.3 0.101 0.32
10 298 24 0.0048
11 298 0.386 0.0048
12 298 0.38 0.0048
13 1023 0.321 0.01
14 1223 0.319 0.01
15 1223 0.319 0.01
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Tab.3 Performance of SOFC-GT hybrid
system at design point
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Tab.4 Limitations for system safe operation
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