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Estimation of Leakage Current in PCFC/EC by two Methods of

Internal Impedance and Gas Concentration Analysis
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Abstract

In recent years, the use of renewable energy sources such as solar and wind power has been increasing a countermeasure against global
warming. However, a key challenge with these types of power generation is the difficulty in ensuring a stable supply. Therefore, fuel
cells are attracting attention as a device that can generate electricity when there is a shortage and store surplus electricity when there is
a surplus. Among these, we have focused on the Proton-Conducting Fuel Cells/Electrolysis Cell (PCFC/EC) due to their reversible
operation. However, the PCFC/EC is still in the development stage, and its power output is currently limited by leakage current. In this
study, two methods are applied to estimate the leakage current in PCFC/EC: one based on internal impedance, and the other based on

gas concentration analysis.
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I, : External current I; : Load current Ieqr + Leakage current
Fig. 1. PCFC equivalent circuit Fig. 2. Gas concentration measurement point
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