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Numerical Analysis of Electromagnetic Characteristic of High
Volitage/Current Cable for Fuel Cell Electric Vehicle (FCEV)

SOONYONG LEE-, JAEHOON CHOI-"

«Department of Electronics and Computer Engineering, Hanyang University 17 Haengdang-dong,
Seongdong-gu, Seoul, 133-791, Korea

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) is essential. BOP systems are used many not
only for motors in water pump, air blower, and hydrogen recycling pump but also inverters for these motors.
Since these systems or components are connected by high voltage cables, EMC (Electromagnetic compatibility)
analysis for high voltage/current cable is the most important element to prevent the possible electric functional
safety errors. In this paper, electromagnetic fields of high current/voltage cable for FCEVs is studied. From
numerical analysis results, time harmonic magnetic field strength of high current/voltage cable have difference
of 20~28 dB according to phase. EMI result considered ground effect of FECV at 10 m shows difference
of 14.5 dB at 30 MHz and 2.8 dB at 230 MHz compared with general cable.

KEY WORDS : FCEV(5-4 52| 23, Stack(2~®)), High current/voltage(t] A7/ 721 3}), Cable(H ]
), EMI(Z1AF7] 7H4]), EMC(H A A1 3Hd)

Nomenclature BOP : balance of plant
FECV : fuel cell electric vehicles
EMI : electromagnetic interference HDPE : high density poly ethylene
EMC : electromagnetic compatibility PVDF : polyvinyliden fluoride
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Table 1 Variable of structure and maximum current according

to models in Fig. 1

Fig. 2 Monitering line for magnetostatic and time varying magnetic

field of high current/voltage cable.

130
250
420

1.15
1.15
1.15

0.1

0.1

0.1

0.25
0.3

0.25

50

F7h 55 0 gA71ge A 4 ()
ol

X

T W

=

X

Dl
il
ol

=

ﬂo

N
H

o Aol M Bl A o] A AF g

3] A B2 (contours) Z &

o) 73] )

=13
=

CIEE B!

?_

el AHA HE

9]

B ¥R ol g

(1

7

M
o}

nE
!

X
1

ol

el

o QA Z=4-E Table 29 2t}

Aol

o
A4

d

Table 12} Table 2& A E# ]
29} 7ro] AAYE 0~160mme] ZUE Y g}¢

Il

C oz AR

3

A A A o

"k slo] Fig.

A

Gl

o)
HESS

A7) A71E B

W A (29 2

ol &

o

atol m ol o

27

to] U Al uhE

7((4) 5

gt

A}

)

3.1 0l

() 2t

A A A2 DC A

*
o
ﬁo
o
3
Al
£
~| &
(o]
-
Il
H2
<
Il
H2
o M
Tt
o o
o &/
o T
yr o
Tl gy
oF %
H %
X
o X
oy
o
™~ 1Zro
Mo
Al o
file)
do T
< ®
of o
o1 N

0]
A

£ Fig. 3(c)°l veht

P EERE!

s}
=

Table 2 Material condition of high current/voltage cable
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Fig. 3 Infinitely long wire of radius « carrying a uniform current
1 along the +z-direction: (a) general configuration, (b) cross-
sectional showing contours €, and C,, and (c) a plot of H
Versus T.
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Fig. 4 The numerical analysis result of magnetostatic field
according to currents and model of high current/voltage.
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Fig. 10 Applied high current/voltage cable routing for fuel cell
electric vehicle.
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(d) phase 270°

Fig. 11 Time varying magnetic field distribution coupled to chassis
of FCEV at 30 MHz.
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(a) phase 0°

(b) phase 90°

(d) phase 270°

Fig. 12 Time varying electric field distribution coupled to chassis
of FCEV at 30 MHz
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