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Influence of Grading Mode on Interruption Characteritics with Minimum Arcing Time of
Double-break Vacuum Circuit Breakers

GUAN Chen'?, MU Shuanglu', WANG Qiong', JI Bobo', YAO Xiaofei’

(1. Xi”an XD Switchgear Electric Co., Ltd., Xi’an 710075, China; 2. School of Electrical Engineering, Xi’an Jiaotong University,
Xi’an 710049, China)

Abstract: In this paper, an experimental system for short-circuit current interruption of double-break vacuum cir-
cuit breakers is set up. Seven groups of controlled variable comparison tests are set up to systematically investigate
the influence of capacitive grading and RC grading on minimum arcing time, critical arc-extinguishing gap , voltage
distribution and transient characteristics across the breaker, and the transient process of asynchronous breakdown.
The test results show that, compared to the case without grading mode , both capacitive and RC grading modes can ef-
fectively shorten the minimum arcing time, reduce critical arc-extinguishing gap and enhance minimum arcing inter-
ruption capability. In case of capacitive grading, increasing grading capacitance can improve voltage uniformity
across open contacts, but the perfroamnce enhancement shows saturation trend. While, in case of RC grading, the in-
terruption performance first increases and then decreases with the series resistance, reaching the optimum perfor-
mance at resiatance of 40 k(). The transient process analysis of asynchronous breakdown indicates that R-C granding
enables the breakdown contacts to rapidly rrecover its voltage-withstanding capability and improves the voltage dis-
tribution across open contacts, whereas neither capacitve grading nor the condition without grading exhibits such
characteristics. The interruption performance of pure capacitive voltage grading is governed by the uniformity of volt-
age distribution, while that of RC voltage grading is determined the uniformity of volige grading and the rapid voltage
recovery following asynchronuous breakdown. The conclusion in this paper can provide theoretical support and engi-

neering reference for grading scheme selection and parameter optimization of double-break vacuum circuit breakers.
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Fig. 1 Principle of controlled interruption for short-circuit

current of vacuum circuit breaker within
minimum arcing time
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Fig.3 Measurement results of travel curves of two fast
vacuum circuit breakers
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Fig. 5 Typical successful waveforms for short-circuit

current interruption of a double-break circuit breaker
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Fig. 14 The influence of voltage grading methods on

voltage division characteristics of each break during the
interruption process of double-break circuit breakers
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