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Abstract Combined heat and power(CHP) system has been demonstrated to be an efficient
cogeneration energy system, which can supply electricity power and thermal energy from a single
source of energy. With the development of fuel cell technology, one kind of
electrochemical-combustion CHP system, suchas SOFC-GT, SOFC-ICE, was studied in the past
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decades. Especially, the recent researches have validated the feasibility and advantages of the
SOFC-ICE system, since the ICE seems to be more efficient and cost effective than GT with a lower
power of SOFC that is below several MWs. However, more researches should be done on SOFC-ICE
system if this kind of CHP is able to be massively used as distributed energy system. In detail, the
process of chemical energy-electricity-heat conversion , has not been quantitatively analyzed, how to
optimize the system efficiency, maximize the flexibility of system are not clear yet. In this study, some
basic but important technologies will be mentioned on SOFC-ICE system. First, one kind structure of
SOFC-ICE is introduced according to the previous research; then its model of each component is
analyzed and studied; furthermore, the simulation environment is setup in the Simulink Matlab; based
on the above mentioned results, controller design technology of this system using operation point
optimization theory is synthesized for electricity generation, power and heat control simultaneously,
the simulation results are given to illustrate the control performance and dynamics of this CHP

system. At last, the conclusion is drawn to end the study.

keywords Combined heat and power;SOFC-ICE; Operation point optimization
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