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Dynamics Modeling of Polymer Electrolyte Membrane Fuel Cell (PEMFC) for
Optimal Design of Power Conditioning System (PCS)

oM AR E N BB E - R
(Jong-Soo Kim * Gyu-Yeong Choe « Hyun-Soo Kang - Byoung-Kuk Lee)

Abstract - In this paper, dynamics modeling of a PEMFC is performed by electro-chemical equations. The developed
PEMFC simulation model is implemented using MATLAB Simulink in order to design an optimal PCS for fuel cell
systems. In addition, by use of the developed model as an input source of PCS, the validity of the proposed dynamic
characteristic model of the PEMFC is verified by various simulation and experimental results.
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Fig. 1 Block diagram of boost converter and controller
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Table 1 Simulation parameter

H #® i %

T 34315 K Rr 0.1 ohm.cm-2

A 0.06 " 0.0017 mA.cm-2

B 0.05 ac 1100 cm2.mg-1

iy 2 mA.cm-2 L. 0.15 mg.cm-2

i 900 mA.cm-2 P 1 bar

Py 0.5-1 bar Ty 298.15 K

Ly 2 N 50

E. 28,000 J.mol-1
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Fig. 6 Nonlinear V-1 characteristic curve of polarization
losses and unit cell
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Fig. 11 Output voltage dynamics at load step change (0 —

300W) (a) experimental waveforms, (b) simulation
waveforms of dynamics
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Fig. 12 Co-simulation schematic of PEMFC and PCS
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