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Fault Analysis Method of Circuit Breaker Opening Immediately After Closing Based on
Image Feature Point Tracking
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Abstract: As for such common fault as opening immediately after closing of spring operating mechanism for circuit
breaker, in this paper an opening immediately after closing of circuit breaker based on the image feature point track-
ing is proposed. Firstly, the main analysis direction of the fault of opening immediately after closing is determined
through the analysis of the transmission process of the spring operating mechanism. Then, based on the high-speed
camera data acquisition platform, the complete process of the closing and opening moments, as well as the transmis-
sion of the four-stage opening levers in the spring operating mechanism, are recorded , and the bounce amplitude anal-
ysis method based on image feature point tracking is proposed. The movement track of the four-stage opening lever
is accurately tracked through the feature point, and the deflection angle parameter is introduced to accurately quanti-
fy the bounce amplitude of the four-stage opening lever. Finally, through the analysis of the deflection angle wave-
form, the main cause of the opening immediately after closing of the circuit breaker is determined. The analysis con-
clusion of the fault is fully demonstrated by the experimental verification part of the paper, and the experience of this
fault analysis can provide useful reference for the research and treatment of the subsequent opening immediately af-
ter closing.
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Fig. 1 The working principle of the opening and closing trigger
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Table 1 Test records of mechanical characteristics of the

faulty mechanism
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/(m+s™)
EealLiny
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[H]/ms
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[B]/ms
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] /ms
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Fig.2 Data acquisition platform architecture for

high-speed cameras
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Fig.3 Calculation diagram of deflection angle of

four-stage opening lever
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Fig. 4 Example of high-speed camera image acquisition
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Fig. 5 Deflection angle capture of five moments(normal)
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Fig. 6 Calculation result of deflection angle(normal)
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Fig. 9 Deflection angle capture for five moments(instant

opening after closing)
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