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The Modeling of Power System with PEM fuel cell
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"Dongguk Univ. Electric Dept., KRR Signaling & Electrical Engineering Research Dept.

Abstract - A powered system with fuel cell is
regarded as a high current and low voltage source.
Effects of the loads on the electrical power source are
important to optimize the integrated power system.
The design parameters of the system should be
chosen by taking into account the characteristics of
the fuel cell, so the costs of the power system at
given operating conditions can be reduced.
Furthermore, the dynamics characteristic of the
system is crucial to acquire performance in
applications, particularly interactions between loads
and the fuel cell system. Currently, no integrated
simulation has been approached to analyze interrelated
effects. Therefore, the dynamic models of power
conversion system with a PEM fuel cell that includes
the PEM fuel cell stack, DC/DC converter and
associated controls is developed. Electric lads for the
system are derived by using a power theory that
separates a load current into active, reactive,
distortion or a mixed current component. Dependency
of the DC capacitor on the loads are analyzed.
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2.1 DC/DC Converter model
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2.2 Control of DC/DC Converter
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2.3 Simulation and Analysis
T2 B =RAA s A48 Al29 DC/DC
AN ABeold FetEHE YEd,

TABLE [: SIMULATHON PARAMETERS

DCDC CONVERTER
PARAMETER VALUE PARAMETER VaLug
Swiiching frequency 20 KHz Vi 400 V
Ciy 330 uf [ 1500 pF
L 240 uH Rigy 500
TGBT forward voltage 1V b1 tur_n f»ll.turrmll 410 sec
b tail time
IGBT ON resistance 0.017Q Diode ON cesistance G080
Diode forward voltage 08V Caleulation step size §*10°° see
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