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Transient breaking characteristics and its parameter influence analysis of hybrid DC circuit breaker

WANG Zhenhao, TIAN Qi, CHENG Long, LI Guoqing
(School of Electrical Engineering, Northeast Electric Power University, Jilin 132012, China)

Abstract: The essence of DC circuit breaker (DCCB) is to break the fault current. The electrical parameters in transient
breaking process are the core expression which determines the breaking characteristics of circuit breaker. In this paper,
based on the analysis of DCCB topology, the transient process of breakers is divided into three stages. The transient
characteristics of the circuit breakers in the breaking process are analyzed by establishing the fault equivalent circuit for
the DC grid with DCCB and the system level equivalent circuit for breaker at different breaking transient states.
Combining the parameters of the circuit breaker with the parameters of the DC system, the two flow process of the circuit
breaker is analyzed in detail. The mathematical model of breaking current, transient voltage and breaking time is
established, and the calculation expression of the breaking current and the maximum transient voltage in the whole
process of breaking the circuit breaker is derived. The influence of circuit breaker parameters on breaking performance is
analyzed. By using PSCAD/EMTDC, a system level hybrid DCCB simulation model is built to verify the transient model
of circuit breaker and the influence of parameters selection on the interruption performance of the circuit breaker.
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