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Calculation Method of Contact Opening/Closing Moment of Circuit Breaker Based on
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Abstract: Aiming at the problem that the contact opening and closing moment of the circuit breaker can not be diret-
ly monitored online in power system, in this paper a method for calculating these moments is proposed based on the
composite analysis method of short-time energy and sound pressure. After collecting the vibration signal of the circuit
breaker through the acceleration sensor, the sound pressure signal is firstly used to determine the area range of the in-
stant opening and closing operation. Then, the contact openign and closing moments are accurately determined by the
first intersection of the short-time energy and the preset threshold. The method effectively solves the problem that the
traditional calculation method fails due to the differences in the operating mechanism , installation position and instal-
lation method of sensor. In this study the off line measurement is performed in combination with a high-voltage switch
tester, and the time coordinates is unified to obtain the accurate contact opening and closing moments as the experi-
mental reference. The experimental results show that the calculation error is controlled within 1 ms, which verifies
both accuracy and practicality of the method. The study in this paper not only provides an efficient and accurate calcu-
lation method, but also a solution for optimization of the control performance of the phase-selection swiching device.

Key words: high-voltage AC SF; live tank circuit breaker; on-line monitoring; vibration signals; short-time energy;

contact opening and closing moment; synchronized opening and closing operation
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Fig. 1 Short-time energy v.s. sound pressure curves of

tripping vibration signals
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Fig. 2 Short-time energy v.s. sound pressure curves of

closing vibration signals
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Fig.3 Experimental high-voltage circuit breaker|
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Fig. 12 Schematic calculation of the just opening moment
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