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Abstract: Good electrochemical dynamic response performance
and reliability of power output during long-term operation are
the technical basis for high-temperature reversible solid oxide
cell (RSOC) to be applied to power auxiliary services such
as frequency regulation. From the perspective of frequency
regulation control, a new type of flat-tube stack with embedded
micro-channels has been studied. The fuel cell/electrolysis
control characteristics, load dynamic response and long-
term degradation of the RSOC stack were investigated by
experimental test. The results show that the stack is well capable
of mass transfer. Parameters such as hydrogen flow rate, water-
hydrogen ratio, and operating temperature can be preferentially
selected to realize frequency regulation in the corresponding
fuel cell/electrolysis mode. In the case of temperature control,
the dynamic test shows that affected by heat and mass transfer,
the stack voltage relaxation time is difficult to reach the second
level, dual voltage loop and current loop are required instead of
a single current loop to meet the frequency regulation control. In
terms of reliability, compared with the only electrolysis working
mode, the new stack even has performance improvement
when working in the fuel cell/electrolysis multiple switching
mode. Therefore, it is believed that through a reasonable mode
switching strategy, the RSOC stack can be used for long-term
dynamic operation to meet the life requirements of auxiliary
frequency regulation.
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Fig. 8 Dynamic response curves of stack with continuous step

change of current (fuel cell)
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