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ABSTRACT

The electromagnetic characteristics of FCEVs (fuel cell electric vehicles) are much different from the
existing combustion engine cars as well as hybrid, plug-in-hybrid, and pure electric vehicles due to the high
voltage/current generated by a fuel cell stack which uses a compressed hydrogen gas reacted with oxygen.
To operate fuel cell stack efficiently, BOP (Balance of Plant) which is consisted of many motors in water
pump, air blower, and hydrogen recycling pump as well as inverters for these motors is essential. Furthermore,
there are also electric systems for entertainment, information, and vehicle control such as navigation,
broadcasting, vehicle dynamic control systems, and so on. Since these systems are connected by high voltage
or general cables, EMC (Electromagnetic compatibility) analysis for high voltage and general cable of FCEV
is the most important element to prevent the possible electric functional safety errors. In this paper,
electromagnetic fields by high voltage and general cables for FCEVs is studied. From numerical analysis
results, total time harmonic electromagnetic field strength from high voltage and general cables have difference
of 13~16 dB due to ground effect by impedance matching. The EMI results of FECV at 10 m distance
shows difference of 41 dB at 30 MHz and 54 dB at 230 MHz compared with only general cable routing.
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Nomenclature

EMI : electromagnetic interference
EMC : electromagnetic compatibility
BOP : balance of plant

FECV : fuel cell electric vehicles

PEC : perfect electric conductor
IGBT : insulated gate bipolar transistor
MCU : motor control unit
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Fig. 1 Structure of general cable for FCEV
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(c) x-y plane

Fig. 9 Electric field distribution according to Fig. 8 at 100

MHz
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Fig. 11 Applied general and high voltage cable routing with
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(b) Magnetic field

Fig. 14 Time varying field distribution coupled to chassis of
FCEV at 30 MHz
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Fig. 15 Analyzed far-field for high voltage cable and general
cable with FCEV chassis structure according to frequency
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