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Abstract: The introduction of a large number of renewable clean energy in the power system not only facilitates efficient utilization
of electric energy, but also imposes new requirements on DC circuit breakers for system control and protection. This is particularly
evident in the field of photovoltaic power generation, where the increasing voltage levels of photovoltaic systems necessitate DC
circuit breakers capable of handling higher voltages (>1 500 V) . The emergence of hybrid DC circuit breakers has addressed the
challenge of breaking circuits operating at high voltages. The fast response of IGBT in the hybrid DC circuit breaker forms the
foundation for rapid DC breaking. Meanwhile, the DC miniature circuit breaker, functioning as a mechanical switch, quickly raises
the arc voltage to the conduction voltage of the IGBT during the breaking process to achieve commutation. After verifying the rapid
breaking advantage of the hybrid DC circuit breaker in the DC 1 000 V system, simulations and predictions were conducted to assess
their breaking characteristics in DC 1 500 V systems. By comparing arc energy, the superior breaking performance of hybrid DC
circuit breakers was further demonstrated. The research on hybrid DC circuit breakers presents a promising approach for control and

protection in low-voltage systems.
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Fig. 4 The simulation results of hybrid DC circuit breaker
breaking are adopted
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