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Arc-quenching ability detection of a high voltage vacuum circuit breaker based on
switching and closing current
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Abstract: The degradation of the arc extinguishing performance of high-voltage vacuum circuit breakers can easily lead
to the generation of continuous arcs, damage to the contact surface and delay of the opening and closing time. In severe
cases, a breakdown and explosion may occur. Therefore, research on monitoring the arc extinguishing performance of
high voltage vacuum circuit breakers is important. Existing research methods for the arc extinguishing performance of
high voltage vacuum circuit breakers consist mainly of measuring the vacuum degree of the arc extinguishing chamber,
but there are problems such as long measurement period and inability to guarantee air tightness. The arc extinguishing
principle in the arc extinguishing chamber is analyzed. Obtaining the arc extinguishing level in the chamber can be
inverted using the influence of the arc resistance on the attenuation characteristics of the arc current when the medium is
restored. Using this, the arc current trend item is extracted as the representative quantity of the arc extinguishing ability.
An online detection method for the arc extinguishing ability of the high voltage vacuum circuit breaker based only on
electrical quantities is proposed. This has the advantages of fast real-time monitoring and safety of measurement. The
effectiveness of the method is verified by field measured data and digital simulation.
This work is supported by the National Natural Science Foundation of China (No. 52077116).
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Fig. 1 Structure drawing of vacuum arc extinguishing chamber
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Fig. 2 Arc current attenuation oscillating loop
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Table 1 Ry, ip for different arc lengths

l/lcm Rp/kQ ip/kA
15 0.52 1.65
25 0.59 118
55 0.71 0.91
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Fig. 5 Trend term of arc current in different states
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Fig. 7 Flow chart of arc extinguishing capability detection
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Table 2 Part of the integral value of arc current trend

term of A and B phase circuit breaker

A IR A S B B AH LA ME
2.10 9.08
2.00 9.05
2.08 9.30
2.05 9.35
2.35 9.39
2.10 9.60
2.08 9.20
2.05 9.10
2.30 9.90
2.39 133
2.40 13.9
2.38 135
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