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Analysis on Arc-extinguishing Characteristics of C,F.N/CO,
Gas Mixture in High-voltage Circuit Breaker

XU Shengmin', GENG Zhenxin', CUI Zhaoxuan', LAN Xinsheng®, XIA Yalong’,
ZHANG Jia’, XU Yangiang®, PAN Fei*
(1. School of Electrical Engineering, Shenyang University of Technology, Shenyang 110870, Liaoning,
China; 2. State Grid Sichuan Electric Power Research Institute, Chengdu 610041, Sichuan, China;
3. State Grid Gansu Electric Power Research Institute, Lanzhou 730070, Gansu, China; 4. State

Grid Ziyang Electric Power Supply Company, Ziyang 641300, Sichuan, China)

Abstract;Based on the theory of mangetohydrodynamics, the arc-extinguishing characteristics of C,F,;N/CO, mixed gas
circuit breaker and SF¢ circuit breaker are simulated and computed under 40 kA short-circuit current, and the thermal properties
of two gases and the gas pressure in arc-extinguishing chamber are analyzed. The results show that the gas pressure generated
by 9%C,¥,N/91%CO, gas mixture during arcing process is smaller than that generated by SF gas under the same air pressure,
and the arc-extinguishing ability of 9% C,F,N/91%CO, gas mixture during arcing process of mixed gas circuit breaker is
weaker than that of SF gas. And the radial temperature of SF( circuit breaker is higher than that of 9%C,F;N/91%CO, mixed
gas circuit breaker, and the arc radius generated during arcing process of 9%C,F,N/91%CO, gas mixture is larger than that of
SF gas. When the gas charging pressure of gas mixture is increased to 0.8 MPa, the temperature gradient is improved, the arc
radius is reduced, which can efficiently enhance the radial cooling effect, accelerate the extinguishing of arc, and ultimately
boost the arc-extinguishing ability of circuit breaker.

Key words:high-voltage circuit breaker; SF( alternative gas; C,F;N/CO, gas mixture; arc-extinguishing characteristics;

arc-extinguishing chamber
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