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Charge transport characteristics of XLPE/SIR composite insulation under
different ageing degree

WANG Yani, QI Yinshan, WANG Yuning, LI Yuchen, YANG Xingwu, LIU Chun
(College of Electrical Engineering, Shanghai University of Electric Power, Shanghai 200090, China)

Abstract: Cross-linked polyethylene (XLPE) and silicone rubber (SIR) are commonly used insulation materials for high-
voltage direct current cables and reinforced insulation materials for accessories at present. The composite insulation
composed of the two will age under long-term thermal stress. To investigate the charge transport characteristics of XLPE/
SIR composite insulation with different ageing degrees, XLPE/SIR samples with different ageing degrees were prepared and
subjected to simultaneous measurement of space charge and isothermal relaxation current. At the same time, by combining
Fourier transform infrared spectroscopy (FTIR) testing and quantum chemical computation (QCC), an energy band model of
XLPE/SIR system before and after ageing was constructed, and the charge transport behavior of XLPE/SIR was explored.
The results show that negative charges always accumulate at the XLPE/SIR interface, and the amount of charge increases
with ageing time. There are always homopolar charges accumulating near the cathode and anode, and the distribution range
decreases with ageing time. After ageing, the depth of charge traps in SIR does not change much, while deeper charge traps
appear in XLPE. The negative charge accumulation at the interface between the unaged XLPE/SIR is mainly caused by
Maxwell-Wagner polarization, while the increase of negative charge accumulation at the interface of the aged samples is
mainly related to the introduction of shallow electron traps in SIR and deep electron traps in XLPE.
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1612 d XLPE I IR FABF L2t 6 d I 2, 22
1612 d #) XLPE/SIR 5t [ b #2581 4 H g & 5K,
K5 E3 PR IR — .

FE T RT3 2.3 19 U1 2 1) XLPE/SIR B A H
SR LRI, R ZHREFZ 6 d B
RN A 12 AR E A B SR T E Y
Ko HEMX B N E AL 12 d ) SIR IREE TN LT
B BEBEAIC T XLPE/SIR () A 4 22, 7 N BT 5
25 5y o kb R ST, AT LE 20 R I B s ) 52
HHSE,

4 ZEip

A AN [F] 22 AL FE FE 1) XLPE/SIR 34T 1 =% [A]
H fi A0 A2 st H Y PR BB DA, ol i A S H LA
P4k | J5 XLPE 5 SIR [ BEHF 45 8, IF 3 T b
BT AL XLPE/SIR 14 £ [ R 4 B A, 75 36
fit B8 7 AN F AL FE FE XLPE/SIR [ Hi 1 fr iz 4
P EELEERIWTN:

(D FEA ST 24 A T, XLPE/SIR [ H (8] 5 1
A U £ A7 AE B LA AR SR, L FL A i B 2 AL (A SE K
BT 2 o B 55 BH A B 0T 4 26 A7 76 TR A 1% H
i ARG, HL 23 AT Y ] i 2 B[] 2 S W 3D

(2) 4R A= A0 5, STR 1 B 1 % 28 X B
BH R B AR A AN K, 1 XLPE R 51N T 5 I 25 7R
BN F - BRI o B BUEE 2 SIR 31 T 1 HE 4 B
FZS R PR 3 B A A T A AR R ST
T S8 WU J& XLPE 73 T JB BCIR B B 11 32 22 4k 2
hE .

(3) K & 1 XLPE/SIR H [i] F T Ak 1 6 H fuf A
% 2 i Maxwell-Wagner %46 3 2, 11 Z AL 5 50Uk
Fi T 7 R 7 AR R 486 2 F L STR A A L TR B B DA
J XLPE H () BT IR FE B A oK .
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