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ABSTRACT

The Proton Exchange Membrane Fuel Cells (PEMFCs) are
being used in a variety of applications including portable
power generation, transportation and back-up power
systems. In this paper presents a novel circuit model for a
PEMFC that can be used to design and analyze fuel-cell
power system. The Pspice-based model uses BJTs, L and C
elements available in the Pspice library with some
modification. The model includes the phenomena like
activation polarization, ohmic polarization, and mass transport
effect present in a PEM fuel cell. Simulated characteristics
of the fuel cell were compared with the experimental results
obtained on a commercial fuel cell.
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Fig. 1 Idea! Voltage—Current Characteristic of a

single Fuel Cell
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Fig. 2 Proposed Pspice modeling circuit of PEMFC
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Fig. 3 V-I characteristics of the PEMFC

- 198 -



2% 32 Ballard*}9Nexa(310-0027) PEMFCE A3t
A dolej2 JePAV-T 54533 Pspice 243 =29
V-1 B4 FHE vehd AezA F 540l A9 dAEE
& sk o

l”‘" 2

r.5¥-

2807}

g

»l

or-
L] 10 E t ] - sor oe ™ L 0 W
@ oy B =100

28 4 AlBalold AHES SE MY, Mi H¥
Fig. 4 Step response voltage, current waveforms of
simulation
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