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Analysis on Current Commutation Characteristics of a Hybrid HVDC Circuit Breaker

LI Li, ZHANG Bide, FANG Chun’en, TANG Xiaoyu, LI Wei
(School of Electrical Engineering and Electronic Information, Xihua University, Chengdu 610039, China)

Abstract: Current commutation is extremely important for a DC circuit breaker to successfully interrupt fault cur-
rent. In this paper, the transient characteristics of the cascaded full-bridge DC breaker are analyzed with emphasis
on three current commutations during the interruption process, and an equivalent model of the commutation process
is established. The main influencing parameters of the current commutations and the influencing rule are investigat-
ed via PSCAD/EMTDC, and the commutation characteristics of the hybrid circuit breaker are obtained. This study
may offer a reference for the development of hybrid HVDC circuit breakers with shorter switching time and higher
breaking capacity.
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Fig.1 Structure of full-bridge based circuit breaker
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Fig. 2 Waveforms of the circuit breaker during the

interruption process
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Fig.3 Simplified model of HVDC grids
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Fig. 4 The equivalent model of the first commutation
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Fig.5 The equivalent model of the second commutation
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Fig. 6 The equivalent model of the third commutation
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Table 1 System simulation parameters
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Fig.7 Simulation circuit diagram
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Fig. 8 Relationship between module capacitor and the

first commutation
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Fig. 10 Influence of module capacitor on the
first commutation
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Fig. 11 Influence of stray inductance on the
first commutation
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Fig. 12 Simulation waveform of the second commutation
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Fig. 13 Influence of capacitor on the third commutation
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Fig. 14 Influence of stray inductance on the
third commutation
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