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Abstract: High-operating-temperature fuel cells such as SOFCs require primary insulation that can withstand
high temperatures in a hydrogen atmosphere under DC voltage. Design concepts of insulation for high-capacity
fuel cells accompanied by high stack voltage have not yet been developed. In this study, primary insulation are
investigated for electric insulation properties and material degradation under the requisite conditions. At tempera-
tures of 600-850 °C, increased leakage voltage and decreased partial discharge inception voltage and breakdown
voltage were observed in hydrogen compared to air, because hydrogen combustion was generated by a hydrogen
leak from the part of the insulation where the gas seal was broken. The high temperatures degrade the materials
of the insulation and the high-voltage electrode as well as the insulation performance. It is necessary to study these
kinds of data systematically and inspecting the degradation effects over the long term.
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Fig. 1 Cross section of test specimen.
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Fig. 3 Temperature independence of leakage current in air and

hydrogen at 0.05 MPaG.
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Fig. 6 Photographs of outside of insulation surface when
hydrogen is supplied to a test specimen.
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