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Evaluation Method of Cable Insulation Ageing State Based on
PDC Multi Feature Weight

MA Xiao', MA Tao', WANG Xiaofeng', ZHOU Kai’,
FU Bin', XIE Liang', CHEN Mengxian', HU Songling'
(1. Shibei Electric Power Supply Branch of State Grid Chongqing Electric Power Company, Chongqing
401147, China; 2. College of Electrical Engineering, Sichuan University, Chengdu 610065, China)

Abstract: In this paper, an evaluation method based on polarization and depolarization currents (PDC) multi
feature weight for cable insulation ageing state was proposed. Firstly, on the basis of PDC method, several ageing
characteristic quantities reflecting insulation state were extracted. Secondly, the ordered binary comparison
quantization method and principal component analysis method were used to determine the weight of feature
quantity from subjective and objective aspects, and on the basis of DS (Dempster/Shafer) evidence theory, the
subjective weight and objective weight were fused effectively to get the fusion weight. Thirdly, on the basis of the
fuzzy comprehensive evaluation method, the effective evaluation of cable insulation ageing state was realized by
combining with the fusion weight. Finally, the effectiveness of the evaluation method was verified by an example.
The results show that the proposed method can evaluate the cable insulation ageing status effectively and
accurately, which can provide a new direction for the evaluation of cable insulation ageing status.

Key words: ordered binary comparison quantization; principal component analysis; DS evidence theory; fusion
weight; condition assessment
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RHIE o tand, | T 0, St R
o 1 1 1 1 4 1

tand,, 0 1 1 1 3 2
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Gy AT 3 AT, AR L RO FE AT B B HE Y A5 R
HERBEEMH -8 ARG, HIRC R
LSRR LA B BE R, 19 2 o+ tand,, ~ 7, f1 O, 1
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Tab.4 Principal component and

variance contribution rate

S5 % ESRIES Ji 22 5 % 21H/%
1 0.728 5 94.190 1 94.190 1
2 0.0323 41711 98.361 2
3 0.0127 1.638 8 100

x5 EMOIERE
Tab.5 Principal component matrix
AL 1 2 3
o 0.464 7 0.716 1 -0.424 6
tand, 0.492 3 -0.375 4 -0.5153
7 0.5203 0.249 0 0.7322
0, 0.5205 -0.5332 0.134 4

HHE 2.1 71,153 o+ tand, 7, F1 O, I WAL
H 4 H1040.244 6.0.233 5.0.272 2.0.249 7,
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Tab.6 Fusion weight

B o tand, 7, 0,

E 0.520 8 0.270 8 0.1458 0.062 5
HM 0.244 6 0.2335 0.2722 0.249 7
M 0.518 1 0.2571 0.161 4 0.063 5
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Tab.7 Ageing characteristic quantities of a

cable running for about 10 years

I /(S/m) tand, /% /s 0,/(C/m)
HfE 1.53x107"° 0.25 84.45 1.06x10"

(D B2 RS VAL

B2 1[0 A2 A b R AR 2 = A SR 2 o
B, 0P 2R 7 R SRR HEAT SRR R VP4l SRAS 1R
KEZHE GO PR,

0.387 0.613 0 0

_10.714 0286 0 0 (22)
0.653 0 0 0
0.702 0 0 0
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Fig.7 FTIR comparison of return cable and

thermal ageing cable
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Fig.8 SEM comparison of return cable and

thermal ageing cable
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