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Abstract: The response of a large area single cell and a kW class stack against step current change, hot start-up and thermal
cycling (cold start-up) were systematically investigated when the current change, gas composition, flow rate and operating
temperature were fixed. The results show that the voltage and power of the stack can quickly track the corresponding current
changes in the small current area. The on-off of current test results show that SOFC stack is sufficiently tolerant, and a certain
amount of on-off of current test cannot cause the significant degradation of the stack performance. However, the thermal cycling
will lead to stress release and changes in contact resistance, thus result in the degradation of the stack performance. The more than

5 heat cycles can ease the stress release to a modest way.
Keywords: solid oxide fuel cell; stack; various operating condition; carbon containing fuel
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Fig. 1 Temperature program for the first sealing, reduction and the following thermal cycling
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Fig. 2 Voltage response for the step increase of cell current
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Fig. 3 Response of power for the step increase of stack current
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Fig. 4 Voltage response against the on-off of current
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