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FAHP safety analysis of insulation operation of circuit breaker on 10 kV distribution
network column
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Abstract: In order to improve the safety of 10 kV distribution network column circuit breaker during replacement
or maintenance, and comprehensively consider the risk factors affecting its insulation strength, a bypass operation
safety analysis model based on fuzzy analytic hierarchy process is established. Combined with the actual operation
scenario, the safety of the two most commonly used tools and instruments, insulated operating rod and insulated
bucket truck, in the bypass operation is calculated, analyzed and compared, and then the suitability of the two
tools and instruments is evaluated. It is concluded that the insulated bucket truck method is the best scheme for the
bypass operation of circuit breaker on 10 kV distribution grid column of a power supply company, The proposed
evaluation method can provide reference for the selection of specific operation tools and instruments in distribution

network bypass operation.
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Tab. 1 Material parameters of electric field simulation
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Fig. 1 Cloud diagram of voltage distribution of circuit breaker

on column
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Fig. 2 Cloud diagram of electric field distribution of pole column

of circuit breaker on column
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Fig. 3 Cloud diagram of electric field distribution of internal

parts of circuit breaker on column
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Fig. 4 Cloud diagram of electric field distribution of sealing

gasket of circuit breaker on column
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Tab.2 Maximum electric field strength of main components of

circuit breaker on column
(Bf7: kV/mm)
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Fig. 5 Power frequency discharge test for horizontal and vertical

arrangement of insulating rod
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Tab. 3 Surface flashover voltage of horizontal and vertical

arrangement
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Fig. 6 Arrangement of AC withstand voltage leakage test of

insulating arm
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Tab. 4 Power frequency withstand voltage leakage current test

results
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Tab. 5 Evaluation index system
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Tab. 6 Comparison of safety evaluation results of two tools

and instruments for bypass operation of circuit breaker on

distribution network column of a power supply company
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