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Research on Breaker Contact Electrical Behavior Simulation and Arc Quenching Performance Enhancement
Li Zhenhe Hu Dingqing
Zhejiang Huachang Electric Co., Ltd., Wenzhou, Zhejiang 325000

[ Abstract JAs core equipment for power system fault protection and normal operation control, circuit breakers rely on arc quenching
performance to ensure power supply reliability and safety. High-temperature arcs generated during contact separation
may cause contact erosion, arc quenching chamber damage, or even fault escalation if not rapidly and effectively
extinguished. This study investigates contact electrical behavior simulation and arc quenching performance
enhancement to meet technical requirements. Through analyzing arc generation, development, and quenching
mechanisms, we developed a multiphysics coupled simulation model to explore critical factors affecting electrical
behavior, including arc quenching chamber structure. Based on simulation results, multidimensional arc quenching
improvement strategies were proposed. The research contributes to theoretical frameworks, provides evidence-based
support for enhancing arc quenching performance and extending equipment lifespan, and holds significant value for

ensuring reliable power system operations.

[ Key words ]circuit breaker; contact arc; arc behavior simulation; arc quenching performance; multiphysics coupling; structural optimization
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