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Fig.1 Schematic diagram of test samples
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Table 1 Electrical performance test results of XLPE
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Table 2 Elastic modulus of XLPE as
a function of temperature

PP/ MPa

A/
S1 S2 S3
-40 1 679.200 0 1711.902 0 1 535.568 0
20 319.523 2 327.892 1 373.616 1
40 183.711 8 190.899 9 236.975 2
60 99.562 3 101.953 6 124.219 9
80 44.045 7 42.264 2 50.230 9
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Table 3 Fitting results based on Yeoh model
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Table 4 Structural specifications of
selected 110 kV XLPE cables
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Fig.2 Schematic diagram of the simulation model
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Table 5 The error of theoretical and
simulation value comparison

Fa 1/ MPa
HOEHE (SR (E
S1 S2 S3 S1 S2 S3
-40 0.1616 0.1616 0.1616 0.1584 0.1584 0.158 4
40 0.1615 0.1616 0.1616 0.1582 0.1582 0.158 3
60 0.1615 0.1615 0.1615 0.1576 0.1576 0.1580
80 0.1613 0.1613 0.1613 0.1564 0.1565 0.156 8
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/C
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Table 6 The error of theoretical and
simulation value comparison

B 1/ MPa
HOET R ESAGElE
S1 S2 S3 S1 S2 S3
-40 0.1691 0.1691 0.1691 0.1710 0.1710 0.171 0
40 0.1690 0.1690 0.1691 0.1705 0.1705 0.170 6
60 0.1690 0.1689 0.1689 0.1700 0.1700 0.170 2
80 0.1688 0.1688 0.1689 0.1683 0.1685 0.168 9

Fx7 BERESHEEWTILIRE

Table 7 The error of theoretical and
simulation value comparison

X} HEIRFE/ %
il SO T HEART AL
S1 S2 S3 S1 S2 S3
-40  2.02 201 201 1.14 1.14 1.14
40 212 212 210 087 089 094
60 244 243 222 061 062  0.07
80 315  3.09 291 026  0.19 0
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Table 8 XLPE compression displacement
for different operating years

‘ FE i E5. pm
i i ah LT HE AR AL
Sl S2 S3 S1 S2 S3
-40 04600 0.4500 0.5000 0.4800 0.4700 0.5300
40 42074 4.0490 3.2620 4.4023 42366 3.4132
60 7.7605 7.5786 6.2210 8.1201 7.9298 6.509 3
80 19.271 0 18.261 0 15.370 0 20.164 0 19.108 0 16.082 0
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The influence of aging cable insulation on the interface pressure of cable joint
BAO Shuzhen', DENG Honglei' , HAN Zhuozhan', LIU Jianhua', CUI Jiangjing”, LIU Gang'
(1. School of Electric Power,South China University of Technology , Guangzhou 510641, China;
2. Zhuhai Power Supply Bureau of Guangdong Power Grid Co. ,Ltd.,Zhuhai 519000, China)

Abstract: To study the influence of the change in elastic modulus of retried cable insulation on interface pressure,the break-

down field strength and dielectric loss angle tangent of cable insulation with different operating years are measured to

characterize the electrical properties, as well as the mechanical properties of the elastic modulus at different temperatures. Based

on the constitutive theory of hyperelastic materials, the interface pressure of new cable joint assembled on the cable is

calculated. Meanwhile,a two-dimensional axial simulation model of the cable joints is established,and the axial distribution of

interface pressure is analyzed. The comparisons between simulation and theoretical results show that the error of the interface

pressure between the cable body and the joint is not more than 3.2% by using the two-dimensional axial simulation model. The

accuracy of the simulation model can provide reliable data for studying the interface pressure distribution on the joint axis

maximum. Although the electrical performance of the insulation layer of the cable of different operating years is different, and

the difference of cable insulation elastic modulus with different operation year is 29% , but the interface pressure changes only by

0.275%. Therefore ,when the new cable joint assembled on the old cable,the interface pressure is sufficient enough.

Keywords : high voltage cable;cable joint;interface pressure;aging;elastic modulus
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