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Hardware-in-loop simulation of solid oxide fuel cell/micro gas
turbine hybrid power generation system

YANG Chen, JIANG Shuai, PAN Hengyao
(College of Power Engineering, Chongqing University, Chongqing 400044, China)

Abstract: Because the exhaust gas discharged from the solid oxide fuel cell (SOFC) has a high latent heat,
the power generation efficiency of the system will be higher than that of the SOFC or micro gas turbine
(MGT) when it is mixed with a MGT. It has a great potential for distributed power generation program. In
this paper, the dynamic mathematical modeling of two subsystems of SOFC and MGT is established based on
the SOFC-MGT hybrid power generation system. The electrochemical and thermodynamic properties of
the SOFC model are analyzed, and the performances of the two subsystems and the coupled system are
simulated and analyzed. The results show that the SOFC-MGT system in this paper has good steady-state
performance and dynamic performance in non-coupled state and coupled state of the two subsystems. The
research of this paper provides a theoretical basis for the construction of the hardware-in-the-loop
simulation system, as well as a important reference for the design and operation of the SOFC-MGT hybrid
power generation system.
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