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The Evalution of Dielectric Capability
in 22 9[kv] XLPE Insulated Cables
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Abstract

New diagnostic techniques have been tried on the applications of chemical, physical and
micro-structural methods because there was a limit to diagnose degradation in Korean
Underground Residential Distribution (URD) power cables with the conventional electrical methods.

In this study, non-eletrical properties were carried out as such. Characterization of interface
layer was analyzed by X-ray, characterization of insulator by water tree, degree of crosslinking,
shrinkage as well as #-FTIR, characterization of semiconductive layer by volume resisivity.
Electrical properties were also performed by leakage current.

.M B

1973328 Fholq TAHE7] AR AFA
Aol B AFZ7 A3 T Hestd A
&xoz Z7etn Yok YREY AZTujRe
AdAl B AR LAXLPE)CZ B A
A2 AALHE EH0Z o UEHZL ALE
s Stk H2 e 2A] faiw, T AFAY
AolZe TH F 5 6d Fol dolus Abmrt
AR B3, ¥4 ¥ 5 6d Atolo] Hst dojuyt
A e Adgsie) 4 AAE dgsgo] ¥
A RojE 1099 A2 a3 QG A
FA01 2 EAL Frists WidlE 7&Y
714wy olslol 9jFe] AFANY 3,
A7, olAT2E 24 Pye S8 A2 2
@71€5S olgats Aol wgASy? B
FAME AolRe BAEH NERSo] Wil
A7t BEAEAT oot AASS A7H 54

i)

NEE AANEHR, °]2FEH ZAF(E WPz
SlelA AREHJA AFuAAEY 5EHEE
B7hsA .

i sy

1. Nlge] =

Az AgE A8 FUdAN Mg
229[kVIF CN/CV Aol& 12% 2024 o FolA
Atz el gt AAANEL 5F(S1~S5)°14
i, AAnFZol Yt AEL TEFI~FNNU
o dgd AMgR AolEe EANEE Hddo
Fig. 1.3} Z& ANBZ A=

2. HEYY

_81_



(b) Coil type specimen

S | . .
(c) Specimen for breakdown test
Fig. 1. Three types of specimen.
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Fig. 2. The Circuit of leakage current test.
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Fig. 3. Photographs of X-ray.
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(b) F1 coil type

{(a) F1 ribbon type
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{c) F4 ribbon type (d) F4 coil type

(e) F6 ribbon type
Fig. 4. Photos of water trees.

(f) F6 coil type
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Fig. 5. Analysis on degree of crosslinking.
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Table 1. Shrinkage percent in insulator

MD 23 (%) TD 4% (%)
S1 1.84 0.00
s2 407 0.11
Ss3 089 013
S4 096 0.22
S5 058 011
F1 148 0.00
F2 1.88 0.00
F3 579 0.11
F4 307 0.00
F5 191 0.00
F6 281 0.00
F7 244 079 |
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Table 2. Volume resistivities of each cable

Table 5. Data of DC leakage current

g% WE 23[kv], [nAd 230v1.dnAl ¢
18 3 12 78 |
A& wja|90[T] v dL [v:|9[T] vz S2.6] 1752 128 i1 1901 D)
0.43 1.09 S2-5| 1788 14.1 F3-3| 1903 376
151 3.23 52-4| 2533 228 |lF3-2 1987 | 340
S2-3| 2827 | 453 |[F4-6] 1810 | 356
$2-2| 2431 422 lFa-4] 2201 | 358 |
2.58 5.69 S$2-1| 1986 353 |[Fa-3] 1960 00 |
2.23 951 54-6) 203.2 232 |lF4-2| 2360 | U8
371 5.89 S4-5| 2139 326  ||F4-1] 1994 | 394
S4-4| 2148 319 F6-6| 2148 420
058 L7 S$4-3| 2362 359  |[Fe-5! 1672 299 |
189 | 1 [1495 | 1. S4-2| 2224 | 345 |/F6-4| 1437 | 352
P S4-1, 2585 280 F6-3! 160 29.7
’ A 00 2% S$5-6| 160.1 27.1 F6-2 177.2 295
963 147 .3 S$5-5| 2183 287  |lFe-1| 1870 202 |
F6| 467 21.69 239 447 55-4| 1968 226 ||F7-6| 1650 | 39.1 |
F7) 465 9.10 0.4 125 S5-3) 2002 | 274 ||F7-5[ 2091 | 364 |
TV TE B4 a2 TR B $5-2| 2250 224 |[F1-4] 1890 | 315 !
A= S84 overloa T R, S5-1| 2834 469 |[F7-3] 2086 | 330 |
F3-6] 2374 31 |[Fr-2] 1600 | 230 !
F3-5] 1732 140 |[F7-1] 2007 | 265 |

Table 3. Quantitative analysis on unsaturation

band
trans terminal
ester . .

vinylene vinyl
S1 0.304 0.080 0.139
S2 0.041 0.096 0.146
S4 0.069 0.126 0.157
S5 0.115 0.120 0.174
F1 0.046 0.123 0.166
F2 0.925 0.141 0.179
F3 0.924 0.139 0.168
F4 0.591 0.080 0.103
F5 0.745 0.021 0.092
F6 0.048 0.099 0.155
F7 0.350 0.129 0.153
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