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High Voltage Wiring System Evaluation Methode of FCEV
(Fuel Cell Electric Vehicle)
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Abstract >> FCEV uses 250 ~ 450 V instead of using 12 V battery. High voltage vehicle can cause electric shock,
fire and explosion accident. Therefore, it has potential factors that can cause hazard of safety for users. United
states of America and Europe legislate regulations such as ECE R100, FMVSS 305 for regulating electrical safety
during driving or after collision. The company manufacturing high voltage components must do advanced R&D
about Method for improving and confirming the safety of high voltage. We develop the specific hardware
components of high voltage wiring system for the power train system and power supply system of Hyundai Motors
FCEV. This paper shows test method of insulative performance for securing the electrical safety of high voltage
components such as power cable, connectors and buss-bar, and proposals the guide line value for human safety
of FCEV according to the test result of our development components.
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Definition AHEX 3 : AHEX 3sq cable

AHEX 5 : AHEX 5sq cable
JIS : japanese industrial standards

JASO : japanese automotive standards organization 1. M 2
SAE : society of automotive engineers ) =
ECE : coordinating european council 27 242 197} BAZ ol olu] AT o
IP  : ingress of protection 7 SR AMLo] W 7] 99 o] SALA
Subscripts de 91t e A A 2L ol we
2HA fEluEE 23R v, 79, 48 5 AA
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Fig. 1 High-voltage cable insulation systems and test
samples
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R,
L[1+0.0393(7—20)] M

Ry =

Ryo: conductor resistance value equivalent to the
length of 1 m at 20 C (mQ/m)

R, : measured values of T C

L : the length of the wires (m)

T : measured temperature (C)
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Qo : insulator volume resistivity (&2 +mm)
: length of the immersed sample (mm)
: the measured insulation resistance (2)

: the outer diameter of the test samples (mm)

~ g %

: conductor outer diameter of the test sample

(mm)
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Table 1 AC voltage of Withstand voltage

AHHEX-BS 50
Division | AHEX 3 [Tnsulation AHHEX 5
. Final set
WIre
Test 2500V | 2500V | 1000V 2500V
voltage

. Test voltage

. A non-conductive container
. Electrode

. Test sample

. Salt aqueous solution

AT AlolE Al=o] ZolE oF 600mmE
Hlstal F Eho] AAAE oF 25mm = AAg.
AAAE AAT AlolE9 & BT =4S A=
ol A8 FHE 7|20 oF 300mmE 5% U4

FARITE 1 % 50~60Hz S

7R 3 AU sk Table 13 2ol 127t 7151

Fig. 5 High-Voltage Connector sample
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glovs
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tapes

Fig. 6 Insulation method of connectors
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Table 2 Results of conductor resistance test

Measured results
x1 x3 X

Samples Standards

AHHEX-BS 50 |0.42(Q/km){ | 0350 | 0.338 0.341

AHEX 3 |5.65(2/kmyd | 5.131 5.118 5.123

AHEX 5 [3.72(Q/km) | | 3298 | 3.283 3.284

Table 3 Results of insulation resistance test

Measured results
Samples Standards X 3 X
AHHEX-BS 50 . 1.7x10™ | 2.0x10™ | 1.7x10™
AHEX 5 5.7x10" | 5.8x10™ | 5.7x10

Table 4 Results of underwater withstand voltage test

Measured results
I
Samples Standards X1 3 X
Withstand
2500V for 1 OK OK OK
minute
AHHEX-BS 50
Withstand
1000V for 1 OK OK OK
minute
AHEX 3 Withstand OK OK OK
2500V for 1
AHEX 5 minute OK OK OK
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2.3.2 2 H3 Al™
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Table 5 Insulation perfomance test of high-viotage bus bar
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Fig. 7 Temperature changes of high-voltage connector
according to current(Load) injection
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AlolQIxs AAA A FAZ AR5
AL PVCe} of| ZA], A= 0.3t2} 0.5t2 1 55

< Aato] ARSIk Aol Pk vl o
%59} SHEE 1H3E N1-& 2% 25C/5% 30%,

Control factors Noise factors
L4 i i /N ratio average
el I R B B L :
1 PVC 0.3 223 1 1 1 1.24936 56.50
2 PVC 0.5 1640 1 1 1 1.24939 410.75
3 Epoxy 0.3 7140 1350 1000 171 50.4858 2415.25
4 Epoxy 0.5 9990 2080 2780 2210 68.4217 4265.00
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Table 6 Results of insulation performance test of Table 7 Wiring system test standard
high-voltage bus bar —
Humidity\ 25 S5 Q0°C Division Test Test standard
temperature Conduct Resistance value is less than 0.42 (Q
30% 99.9GOhm | 714GOhm | 9.26GOhm reosrilst‘;fw"; / km) at 50sq, 5.65 at 3aq and 3.72
50% 99.9GOhm 38.7GOhm 7.69GOhm High at 5sq.
ioh-
80% 994MOhm 603MOhm 171MOhm voltage Underwater
withstand | Withstand 2500V/1000V for 1 minute.
cables
voltage
2= 2% 25C/E%E 80%, N3= 2% 80T /4% 30 Insulation | Volume resistivity would be 109 -
0% NAL= 52 80TC/SE 80%2] 271 310 A3kt . resistance | mm or more. . '
. High- Temperature Temperature difference between air
PVC A2 0.3t5 =32 §F 431} 56MOhm =52 voltage chgnges and connector is less than 60T at
Aol /H 5 ol W 01 1___]:1] 01 i 7] 201 100MOhm Oﬂ = connector 300A current(load).
vl A3l EESE 052 571 A7 A9 A
& 270 7188 WEsHE Aso] Uit s 4.3 2
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