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State Complex Evaluation of Vacuum Circuit Breaker Based on Grey Correlation
Degree and TOPSIS Method

LI Jiyuan, QIU Yuting, YU Jingzhe, LI Sha, ZHOU Hao
(College of Electrical Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract: An evaluation model for vacuum circuit breaker is established based on grey correlation degree
and TOPSIS method, and an evaluation index system, which consists of vibration signal, vacuum density,
electrical endurance and contact temperature, is proposed considering typical faults of vacuum circuit
breakers. The entropy weight method is applied to determine the weights of the evaluation indexes. The
Euclidean distances and grey correlation degrees are calculated to describe the closeness between the
evaluating samples and the positive or negative ideal solutions, and the samples are ranked according to
their calculated relative closeness. Results of data analysis for a case study show that the proposed method
reflects the operating status of a vacuum circuit breaker objectively and effectively compared to other
method, so it may provide a reference for maintenance planning and policy of vacuum circuit breaker.
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Table 1 Data of evaluating indexes
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1 0.8 0.0 40.0 45.0 %6 ELES
2 3.00 133 35.00 55.00 Table 6 Euclidean distance
8 4.5 5.0 20.0 65.0 Wi 25 PR IR IR B G BRI [ B
4 55 7.0 10.0 75.0 1 0.000 0 0431 6
5 6 10 5 85 2 0.069 9 0.368 3
Fz2 PHEWTEAISIRER 3 0.226 1 0.207 8
Table 2 Normalized matrix of evaluating indexes 4 03179 0.118 8
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2 03060 01003 06047 03698 A 5 T BB 67 BB AR B IR € I L3 7
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5 0611 9 0.754 3 0.086 4 0571 4 Table 7 Grey correlation degree
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Table 3 Normalized matrix of evaluating indexes
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Table 4 Normalized weighted matrix of indexes
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1 0.014 9 00000 01889  0.0095
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Table 5 Positive ideal solutions and negative ideal solutions
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IEXAEM# 00149 00000 01889  0.0095
PR 01117 03867 00236  0.0179
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1 1.000 0 0.624 2
2 0.873 9 0.671 8
3 0.721 9 07711
4 0.662 6 0.864 9
5 0.624 2 1.000 0
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Table 8 Dimensionless results of Euclidean distance and
grey correlation degree
o IEHARARNCIC AR AR TEIRARAR K DA AR K

e L T
1 0.000 0 1.000 0 1.000 0 0.624 2
2 0.162 0 0.853 3 0.873 9 0.671 8
3 0.523 9 0.481 5 0.721 9 0.771 1
4 0.736 6 0.275 3 0.662 6 0.864 9
5 1.000 0 0.000 0 0.624 2 1.000 0
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Table 9 Closeness between samples and positive ideal
solutions or negative ideal solutions

Writtai AR SO R R
1 1.000 0 03121
2 0.863 6 0416 9
3 0.601 7 0.647 5
4 0.469 0 0.800 8
5 03121 1.000 0
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Table 10 Relative closeness of evaluating samples
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Table 11 Normalized matrix of evaluating indexes
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