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Fig.1 Flowchart of gray-fuzzy
comprehensive assessment
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Table 1 State assessment model for HV circuit breakers
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Table 3 Index value of average random
consistency for 9 scales
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Table 6 Weight set for mechanical factors
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Table 8 Discrimination matrix of mechanical factors
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Table 9 Weight set for operational factors
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Table 10 Discrimination matrix of operational factors
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HV circuit breaker state assessment based on gray-fuzzy

comprehensive evaluation
GUO Lianyu,Ll Kejun,LIANG Yongliang,SUN Lijun
(School of Electrical Engineering,Shandong University,Ji’nan 250061, China)

Abstract: As the factors of HV(High Voltage) circuit breaker state assessment are fuzzy and gray,the gray-
fuzzy theory is applied to it. A hierarchical evaluation model considering the operational mechanism is
established based on a pilot project of HV circuit breaker. The weight set of each assessment factor at
different levels is composed of fuzzy part and gray part. Its fuzzy part is calculated based on the AHP
(Analytic Hierarchy Process) and its gray part is determined based on the redundancy degree of
information and the experiences of experts. The fuzzy relation between assessment factor and state grade is
described by the membership degree to combine qualitative analysis and quantitative analysis. The
incredibility of fuzzy relation is described by the pixel gray scale to establish the gray fuzzy discrimination
matrix for the comprehensive assessment of HV circuit breaker state. The practical calculation example
shows that the proposed model can objectively and effectively assess the state of HV circuit breakers.

Key words: electric circuit breakers; state assessment; fuzzyness; gray-fuzzy theory; hierarchical evaluation;
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