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Development of HIL simulator for performance validation of stack inlet gases

temperature controller of marine solid oxide fuel cell system
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Abstract:  Solid Oxide Fuel Cell (SOFC) has been focused as a promising power source, which can replace a
diesel engine regarding as major source of air pollution by the ship, due to high efficiency and eco-friendly.
High operating temperature of SOFC is enable to secure of high efficiency, use various fuels and no need of
high priced catalyst, but it may damage to components of SOFC. Therefore temperature control system has to
be designed and validated before employing the fuel cell system for securing high efficiency and reliability. In
this paper, instead of using typical method to validate performance of the controller, which consumes high
cost and time, performance validation system using Hardware-in-the-loop simulation was developed and vali-
dated performence of the designed temperature controller for SOFC system.
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Figure 2: Comparison of |-V curves between simu-
lation and experiment (Operation temperature of
SOFC stack = 830K)
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Figure 3: Hardware components of HIL Simulator

| Start of Gas Temperature Control |
< Setting of the Initial Valve Position >

Starting of Controller
I Running of Plant Simulation |-—

| End of Gas Temperature Control |

Figure 4: Control logic of thermal management sys-
tem for SOFC
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Figure 5: The display panel of HIL simulator
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Figure 6: Comparison of gases temperatures between
simulation plant and controller
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