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Fig.1 Flow chart of SOFC/MGT hybrid power system
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Fig. 3 Compressor performance curves
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Tab.1 Initial parameters under design-point conditions
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Tab. 2 The simulation results of hybrid power system under design-point conditions
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Analyses of part-load control modes and their performance
of a SOFC/MGT hybrid power system

WANG Wei", LI He, WANG Xiao-fang

( School of Energy and Power Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: Based on the 220 kW solid oxide fuel cell / micro gas turbine (SOFC/MGT) hybrid power
system existing, the relevant mathematical models were established and the study of control modes on
part-load performance of hybrid power system was carried out. The simulation results indicate that
the 220 kW SOFC/MGT hybrid power system adjustable range must be more than 70% of the design
output power for the SOFC fuel only control mode (Case 1), and more than 77% of the design output
power for the variable rotational speed control mode (Case 2), and more than 59% of the design
output power for the constant rotational speed and SOFC temperature control mode (Case 3). There
is the highest efficiency for Case 2, but the lowest one for Case 1 at the same load. To extend the
hybrid power system operation range and ensure the system efficiency and safety, a new control mode
is proposed in which the hybrid power system may operate at lowest load of 45% of design output
power and keep efficiency at above 56.4%.

Key words: solid oxide fuel cell / micro gas turbine (SOFC/MGT) hybrid power system; control

mode; part-load performance; operation range; system efficiency



