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Research on Damping Process of
XLPE Distribution Network Cables Based on
Comprehensive Electrical Performance Evaluation

LUO Simin, LUAN Le, XU Zhong, FAN Weinan, CUI Yiping, XU Shuo
(Guangzhou Power Supply Bureau of Guangdong Power Grid Co., Ltd., Guangzhou 510000, China)

Abstract: In order to study the effects of different damping paths on cables, we set up a variety of endogenous and
exogenous damping paths according to operating experience. Accelerated damping test were conducted on cables
for 90 cycles, and the insulation resistance, partial discharge, and depolarization current were measured regularly.
Then the moisture state of the cable was comprehensively evaluated by TOPSIS method. The results show that
during cable operation, moisture can enter and rapidly spread inside the cable through the broken body, cable
joints, and various interface structures of the cable terminals. The degradation effects of moisture through cable
joints and endogenous moisture on the insulation is the most prominent, which should be prevented and taken
seriously. Furthermore, the comprehensive evaluation of electrical properties based on insulation resistance, partial
discharge, and depolarization current can effectively explore the damping process and identify the moisture state,
which can be applied to practical engineering to evaluate the damp problem of distribution network cables in warm-
damp environment.
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Fig.1 Multi-factor accelerated damp test platform
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Tab.1 Setting of test conditions for each section of cable
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Fig.3 Schematic diagram of depolarizing current test
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Tab.2 RSR distribution of relative similarity distance
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C4-B90 0.424 3 0.024 3.019
C6-A90 0.752 125 0.992 7.412
C4-C55 0.938 126 0.998 7.881
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Fig.4 Statistics of the number of cables with different

insulation levels
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Tab.3 Partial discharge phenomenon of test cable
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Tab.5 Correlation between the insulation performance

index of damp cable and the number of cycles
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BLEAK -0.666  0.195 -0.510 0.001 0398 0.018

ARk -0.076  0.458  0.037 0.743  0.129  0.577
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Tab.6 Sensitivity of different indicators to
different damp pathways
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