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Abstract:

reliability is crucial to the safety of the distribution network. Because of the structural and electrical complexity of

Vacuum circuit breaker is a key equipment of medium-voltage distribution network, its operational

vacuum circuit breaker, how to accurately evaluate its working performance by a small number of running
parameters, e.g. the time-travel curve of moving contact obtained by online monitoring, is a problem of much concern.
In this paper, a permanent magnet vacuum circuit breaker manufactured by XJ Croup Corporation is studied. The
software ADAMS and ANSOFT is used for modeling,

characteristics and mechanical motion characteristics is unraveled.

and the relationship among electrical characteristics, force
Accordingly, the method and criteria for
mechanical performance evaluation of the circuit breaker are put forward by using the angular displacement curve of
principle axis and the current waveform of permanent magnet coil obtained by online monitoring system.
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Fig. 1 Multi-body model of the circuit breaker
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Fig. 2 Configuration of permanent magnet actuator and

its magnetic field distribution at closing moment
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Fig. 3 Comparison of numerical and experimental

closing-displacement curves for insulating bar
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Fig. 4 Comparison of numerical and experimental

opening-displacement curves for insulating bar
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Fig. 5 Angular displacement curves for standard and

floor level coil currents
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Fig. 6 Influence of stiffness factor of opening spring on

the angular displacement curve
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Fig. 7 Angular displacement curve for the detach of an

opening spring
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Fig. 8 Angular displacement curve for oil buffer failure
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Fig. 9 Schematic diagram of 4 parameters method
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Tab. 1 Analysis result by 4 parameters method of closing angular displacement curves
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EHREN N 2% W sk _
/(°-ms") 404 N'mm  %(20.4 N/mm it 7% 24 A 12 A
v, 0.35 0.25 0.41 0.34 0.42 0.18 0.35
v, 1.76 1.51 2.09 1.76 2.07 1.32 1.76
V3 2.49 2.17 3.01 2.53 3.06 1.80 2.49
vy 0.02 0.01 0.01 0.02 0.00 0.02 0.02
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Tab. 2 Analysis result by 4 parameters method of opening angular displacement curves
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