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Study on forced commutation method of DC hybrid superconducting fault current limiter

ZHANG Xietian, ZHUANG Jinwu, GAO Hailin, ZENG Zhudong
(College of Electrical Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract: The existing circuit breaker capacity can’t satisfy the status of modern ship DC power system short-circuit
current disjunction. According to that, this paper proposes a hybrid type DC superconducting current limiter scheme;
according to that short-circuit current rise rate of ship DC electric system is as high as 20A/us, the current limiter needs to
complete rapid commutation of short circuit current, thus it researches the forced commutation method. This paper
discusses the working principle of DC hybrid type superconducting current limiter and analyzes its limiting process.
Under the condition of given parameters of power system short-circuit current, and combined with the circuit simulation
software, the auxiliary commutation circuit branch parameters are designed. The experimental results show that the forced
commutation method completes the communication of 7 680 A short-circuit current with rise rate 20.4 A/us in 38 ps, the

hybrid scheme is feasible, and the forced commutation method can achieve rapid communication of short circuit current.
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Fig. 1 Principle circuit of hybrid superconducting

fault current limiter
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Fig. 2 Equivalent circuit of arc current limiter
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Fig. 3 Equivalent circuit of forced commutation

stage current limiter
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Fig. 4 Forced commutation simulation model
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Table 1 Simulation parameters of forced commutation current
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Fig. 5 Forced commutation simulation current waveform
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