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minjin@kier.re.kr Abstract >> In this study, a methodology for predicting the degradation and per-

_ formance variations of Building-integrated fuel cells under different operating
e gifgggbg[);szs conditions is proposed using the Modified Extended Kalman Filter (M-EKF). To
Accepted 21 October, 2025 enhance the accuracy of degradation modeling, the existing degradation model

was improved by incorporating exchange current density and individually model-
ing each degradation factor according to operating conditions. The application of
the M-EKF achieved an RMSE of 0.0003 V, an NRMSE of 0.0004, and an R2 of
0.99, demonstrating the model's excellent capability in accurately reproducing
the measured fuel-cell voltage behavior. In particular, the analysis of degrada-
tion rates under different operating conditions revealed that temperature is the
most dominant factor influencing degradation, highlighting the importance of
temperature management.
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Fig. 1. Actual operational data of a building-integrated fuel
cell system
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Fig. 2. Preprocessed operational data of a building-in-
tegrated fuel cell system
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T(K) Degradation rate CP(kPa) Degradation rate AP(kPa) Degradation rate
325-329 4%x10°° 11.8-13.5 3x10°® 16-19.2 8x1078
331-335 2x107° 15-19.3 4x1077 19.5-21 8x1078
335-339 7x107° 20-22.69 8x10°7 22-26.1 2%x10°7
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