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Development of an Electrical Equivalent Circuit Model for Simulating PCEC Reactions
OffERE Y HEORER? EHFAZ, B2, F)IPRE?
*Yuki Fukuzumi', Kentaro Tsuji?, Kazuhisa Naoi?, Mitsuhiro Shiono?, Masahiro Yoshikawa?
Abstract

This study focuses on developing an equivalent circuit model for protonic ceramic fuel cells/electrolysis cells (PCFC/ECs), which
enable highly efficient reversible operation between fuel cell and steam electrolysis modes. While previous work derived a linear
equivalent circuit using electrochemical impedance spectroscopy (EIS) data, the calculated transport numbers were physically
unrealistic, indicating that the model failed to represent internal electrode reactions and short-circuit mechanisms. To overcome this
limitation, we constructed a nonlinear equivalent circuit model that represents the transport of three charge carriers in the electrolyte
using resistors, capacitors, and diodes. The model’s reproducibility was verified using a general-purpose circuit simulator. Simulation
results were also obtained under operating conditions corresponding to those of actual PCFC/EC experiments conducted in our
laboratory.
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Figure 1. Nyquist diagram at PCEC mode!l
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