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Abstract: XLPE cable insulation is prone to age under the long-term influence of electrical stress. In order to
study the electrical ageing characteristics of XLPE cable, we conducted accelerated electrical ageing experiments
on 10 kV XLPE cable, and the physic-chemical properties and electrical properties of the XLPE cable before and
after ageing were investigated. The results show that the crystallinity of XLPE decreases significantly after
electrical ageing, and the melting peak characteristic temperature of XLPE decreases slightly. The methylene
content of XLPE increases, and carbon-carbon double bonds start to appear inside the material. PDC test results
show that the polarization and depolarization current of the samples increase after electrical ageing, and the
conductivity and low frequency dielectric loss of XLPE increase significantly. This is because the chemical bond
break in XLPE molecular chain is broke by high-energy electron bombardment, resulting in the increase of short-
chain molecules number and degradation of crystalline region, which ultimately decrease the physic-chemical and
electrical properties of XLPE insulation material.
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Fig.1 Schematic diagram of accelerated electrical ageing

experiment
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Fig.2 Basic circuit schematic diagram of PDC test
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Fig.4 DSC curves of different ageing areas of sample
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Fig.5 Infrared spectra of sample in different ageing areas
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samples with different ageing time
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Tab.3 Conductivity and low frequency dielectric loss

tand = (8

factor of samples with different ageing time

iH BreRds #4s50h #F95h
L5 %/(x 1075 S/m) 4.4 64.9 164.0
0.1 Hz{RATA 5 FE FI 20 % 0.7 11.4 12.1

13 3 AT AT, AL JE FERE AR L 3 R0 0.1
Hz IS i 4 FE IR 4503 i A T B R IR Ak, o 22
1495 h FLZG 11 HEL 5 26 S T LR 11 30 £ 4% ,0.1 Hz
AR AT A 5 53K R B35 S SR R 1) 17 7 5 AR HL M
FEE R, fERRHEIGIER R, XLPE P8 H L TCH
T B LR, KB C-C i C-H B W 2 4 7 N &5
i DX BB IR . XLPE MR} & X 3 838 5, 6 3
TIEH 1 BELAG 1 B A, 380 42 70 T N T 72
ORI K, MRS R s, R BRI
JE BRI K . MR R FE 2 E A S A
FACTRFE , 2405 XLPE FE 5% E T}, B S0 FE
WAH R I I R B7E BRI A R 4 K o
W 224 7= A 1 /N 23 T BEE XLPE WAL A 52 402 FE 184
A 2 Ak 5 48 04 ) 0.1 Hz AR AT 5 35748 R KB 5
K.

25 ZEAESH

XLPE 45 75 il & 32 ¥ S B ik 72 0 5 B
AR TR SR, Y G NI AT SR EE AL B T
HL 37 o0 A AN Y, J ER g ik &, B R AR R B A .
Jeid 8 T FALASE 8 5 b L R THD M IO T B FL S5 T 1)
R , T 3BT R o 2 el 28 2% P9 8 T B 22 )3 30 v 37 5 [X
R R X, S8 A R EE KA. fE
s ek & K 9 AE B R XLPE 44 2% N &3k & 7= 4E
FEL AR B KRR, X L A8 % 0t B P EE (AR . [
B o 30 70 L 4 P 0 ) L AR A A o, AT 7
HRENT TR IR/ TF )5 XLPE 44
S B SR ILLE PR 7 T s — 7 T /N Ay ) e B
M1z 3l J 1538 1 I HEN 46 61 8], {8 XLPE 46 4% 4
JRARFESE K, M H R BEAR ; 59 — 7 T o /N T4
Jii % 5 XLPE 4 T kK A A0 % e Bi, 8 XLPE 7 1 &
AW EE AL SR G, BEAR T XLPE AR o3 T &
T AN BT FAE BE A R R BE .

Bk Ja 50 S E A, EL 3 R A R R 2 X
XLPE %48 3% B 38 . fE MK IER T, 55
MR 2 LI R 15 e B 5 XLPE 4 T8 K A= hilf
. fEmBEH T KW S EH R, XLPE 41 A &
(350 3 b 22 B 2 R AR W 2409, XILPE 43 1 K ity 58 3¢
B R Ui B B (—CH,) | C-H B e A A, BRIt 1% 4k
) C-H i f e i3, SEUE 3 (-CH, O &I L .
WR L IRAR AR 2 05 K, BERE A s 1 C-C B AR
SRERZ, FEXLPE 2> T RAEW XIS . XLPE
Wi ab 2T B2 7E— B 5T, H B R 2 ]
o R HE A S BT BB R OUEEER . XILPE 43 -1 4 1T



66 LA TREE 10 KV AS RS 205 v 208 e o o2 AL R AF 5

@Rt 2021,54(8)

LN AR AR A B (i R A 7 s . AR T AT
CLE Y, W7 ) J8 i /R A 45 XLPE 70 T HE K A2
T, AR 70 7 R PR AR . A I 3K 2 s E LT L
Ry T 1) AR AR G5 4, A 43 XLPE N #45 i X Sk /b,
T E XN . BT 45 8 IX, TEE T DO B i
2 ) BRI, L7 B 5 R L R R AS 2 18
= [ B & 5 XLPE 7 7 8 K B Rl 4 L (615 70 1 N i
B2 R A W

«+— CH, — CH, — CH,— CH,—***

l W T i
«e— CH,— CH, ® + ® CH,—CH, —++*
l Bh 28I

+e— CH,—CH = CH,— CH, —+++ + H*
7 XLPE 4> F Sl R AN = 4
Fig.7 Breaking of XLPE molecular chain and

generation of carbon-carbon double bond
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