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Development of System and Measured Results for
Measuring Insulation Resistance of High-Power Cables in Operation
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Abstract The XLPE(or CV) cables installed to deliver high electric power from generator at the power station
have operating for the last 40 years in Korea. In 6-8 years from the time of initial operation, the cables in
operation start a deteriorating process, depending on the installation and usage conditions. Some cables, even before
6-8 years from the installation, can cause accidents due to the faulty construction or other inadequate environments.
In order to prevent cable accident in advance, the regular auditing of power cables are required. For a systematic
realization of surveillance and prevention of accidents, we have invented a measuring device. In this paper, we
present the device installed at Korean Western Power Co. Ltd., in order to detect the deterioration status of
insulation resistances of dielectrics in the cables. We present that the measured results by the device we developed
show the deteriorating processes in the cables in operation.
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Fig. 1. Insulation resistances of cables
(a) Insulation resistances in decaying fashion
(b) Insulation resistances with axes in log
scales
A 1 9 3|24 Atz ST Z$- NGRe
2= A= Fd 11,0004, 30seceltt. TREA A o

A F A 7ke] A2 40 ohm ©|th

Lt AJAE] HX| & NGRE TX|
FaE [6]o14 AAEE vEe} ZEo]) -8 ]l AlolE
AANG 274 FAT 44 483

TR 69V Y-Z2 4 (Y-connection)9] %

A 3ke] aheka) zqoaxqzﬂzquoyi]g o] phdl(2
E ol—o 7]_£L NGR7<4 X] =18 —%
Fejet 32 EAE Kol Fa1 %li}m.

%Xé Alelli= NGRabeo] w9 st A% R (0.4 Q)

x4+7]L lel"i—ﬂ *aﬂbol‘: E‘ro' e ‘irc’“ °lES]
Olﬁ} Fdlol= HRl) 2271 R4 %

S

1. A (A =454 &L o) : NGRéFdo] A
AHE7IMGL Fat AR = 94 (7,5 L200A,

- 167 -



Development of System and Measured Results for Measuring Insulation Resistance of High—Power Cables in Operation

I, 120A AA 107 ¥3)

2. A H) 04 Q (08Q 27 WHE) AgE F3lo
HAAE A7 (11T AL 1000A 30secd 7ol =
2, Hd 20004, 30sec7HA EF7Fs)

3. ZAA S Fsle] B0Al Y] AR 2EW A
A R gl

4. M/C (MG1) normal close 7} 1071 &2 4 35le]
NGRaFHE A= 7 (7, 1200A, BAI7E 42
ok 40004, 30sec)

5 A% (R)F: 042 / 1000A / 30sec

. SYSTEM o

9 2% AAAT FFA 9] A4 L
E3) 2o gl dgsta giok 1y 32 H
Fx o] AAAE Fo] AGATI R i3]
AL} F 2o A, £
(main circuit)E YERATH

5 WA= 69KV alF 8 BAdel AT,
ofef & whAb= AT o T}, A o= NGRA A A1 0]
normal close AAHE719] HAE Bt A HA=
AR 3, FAHAAE NGREA D] 1,000A/30sec& =
o] AAFR (04 Q) S B3t HA 9 AAHES 74
ste] 4 Aol SAGA] AXAGAH AL 2

ol H=5 Stk

O

. 1 6.9 kV BUS
A e
If
i ; A 3a . B9 kv BUS
= ner| L Rl
0 - =
= = Ohm Co
ALDA
(@) T b
O3 2. Al0|E9 HAXNE SHEX| HX| Mol X2t AAH

| 2|
(a) 2Mof| HZE =Y iy 70lE 3 M
(b) S7IE2 (Rf; XZDEXNE)

Fig. 2. Grounding system before the installation
of system for measuring Insulation
resistances of cables
(a) Three cables connected to the 6.9 kV bus.
(b) Equivalent circuit to the system in

figure (a)
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Fig. 3. Grounding system after the installation of
system for measuring Insulation resistances
of cables
(a) Three cables connected to the 6.9 kV bus,
(b) Equivalent circuit to the system in figure (a)
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Fig. 4. Insulation resistances of insulation layer
and sheath of cables
(a) Insulation resistances of insulation layer
(b) Insulation resistances of sheath
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Fig. 5. Decaying insulation resistances of cables
(a) Insulation resistances in decaying fashion
(b) Insulation resistances of sheath
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