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Abstract The main cause of cable accidents is the accelerated deterioration of the cable itself or
internal and external electrical, mechanical, chemical, thermal, moisture intrusion, etc., which reduces
insulation performance and causes insulation breakdown, leading to cable accidents. Insulation
deterioration can occur even when there is no change in the appearance of the cable, so there is a
difficulty in preventing cable accidents due to insulation deterioration. Since cable accidents can occur
in areas with poor insulation due to the effects of overvoltage and overcurrent, it is necessary to
comprehensively analyze transformers and circuit breakers, and ground faults caused by phase-to-phase
imbalance. Ground fault accidents due to insulation breakdown of cables can occur due to defects in
the cable itself and poor cable construction, as well as operational influences, arcs during operation of
electrical equipment (switchers, circuit breakers, etc.). analysis is needed. This study intends to examine
the causes of cable accidents through analysis of cable accidents that occurred in a manufacturing

factory.

Key Words : Cable burning accident, Earth fault, Insulation failure, Cable Termination, Cable Tree

*WAXK} o MS(hshim@kopo.ac.kr)
e 20223 1€ 292 MU 20224 3 21 MAREEY 20224 38 28Y



8 AEQIHYE=SE=EX M8H H25, 2022

1.ME2

HQ71(13.8/22.9kV, 35/40MVA) 22.9kVZ AlolE:
THEEQolA YRS & 5 Qs olRE AlolE AEAt
I7F AW g AxgAolA LAgstGint. AlolE T
F9]o] At RlE E7Go] YAl AlaAlolE#E
ofujet At} S e dnie) ofof] digt 2H AR
Hys] BAgfjof gitt, o] Eajo] HP=|A] ok -
AR, 3934, olEEHY S AolE AL
ofl A AFLYQIE A "ok AT Ao[EAILE Al
QFHT ope} AolE AAET, +F-HE EA|, F
4 & T el sl I & Q7] whizol Ak
o= 9l ol HIT "art Sich

ARl QlojA 71 F a8t B2 A EE
of tigt =813 ZAE AAA ALY Ale B
5] Zh=d Slrh. ol Wi A o] Aol AolE
AR Qs HH9] g 39| AlolE AdAta o

Rloll gt =212 7ol wish ardstaat gt

2o

o

S

ol

8
o

i)

2. NS 24
2.1 H2{AH|O| Bg 24
AACIES AT ddE SUE HYY

(13.8/22.9kV, 35/40MVA)9] 2391 22.9kV R1,
S1, T1 A= F T1 o= 1AHEL A7t A4
= AlolEY] FHFERR, AT AHe A
H] G1, G2, G3¢9t Also] §ELA, AR Ee W
2ot LT ¢ Qe FRE WY 2HA| WY, St
&, A4 59 5717 9ashe wHy] = o] v
F EE AEEYoR IR 1 & Qo

‘vl 52 a3 KEPCD!

130722 9k
EL Y

LEE reBo iy
35740k

TNy
* 350KV

154722 5k
A EGRAYR,

Accidental
area

s - S +

[Fig. 1] Diagram for electric distribution system
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[Fig. 2] Insulation failure of damaged cable
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(a) Insulation breakdown by heat shrink test

(b) Insulation breakdown of cable

[Fig. 3] Insulation breakdowns of accident cable
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(Table 1) Test result of insulation strength

Voltage 45kV
ltems Tmin 10min
a1 Leakage Current[uA] 0.85 0.55
Insulation Resist.[MQ] 50,000 75,000
S Leakage Current[uA] 0.85 0.57
Insulation Resist.[MQ] 50,000 75,000
7 Leakage Current[uA] 1.05 0.91
Insulation Resist.[MQ] 40,000 50,000
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(Table 2) Leakage current of accident cable

45KV
Voltager 1oy | 20kv | 30kv | 40kv
Phase Tmin. 10min.

R1 | 006 | 014 | 031 | 051 | 088 | 059

Leakage
Current | S1 0.07 0.21 0.34 0.49 0.88 0.59
WAl 005 | 019 | 051 | 08 | 100 | 089
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(Table 4) Outage by electric accident

cause of accident 3.3kV Dist. Line | 6.6kV Disit. Line
Burning 58.8% 24.7%
Natural burning 4.4% 3.5%
Out damage 12.3% 41.8%
Bad wiring, material 16.7% 18.0%
etc 7.9% 12.0%
Sum 100% 100%
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