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Simulation of Airflow Field and Breaking Capacity of 550 kV Fast Circuit Breaker

SONG Yu!, LIN Xin!, ZHOU Tao?, WANG Feng?, XU Jianyuan', ZOU Huancheng'
(1. School of Electric Engineering, Shenyang University of Technology, Shenyang 110870, China;

2. Shandong Taikai High Voltage Switchgear Co., Ltd., Tai’an 271000, China)

Abstract: The high voltage and large capacity fast circuit breaker can significantly shorten the breaking time, improve the
transient stability of the system, and ensure the safe and stable operation of the power system. Therefore, we proposed a
design idea and overall scheme of fast circuit breaker. Based on the magnetohydrodynamics theory, a multi-physics arc
mathematical model suitable for fast circuit breaker was established. Multi-field coupling simulation calculation was car-
ried out for the breaking process of the circuit breaker under different arcing time. The gas pressure, velocity and arc
temperature inside the compression chamber and the nozzle were calculated, and the pressure characteristics, arc con-
ductance and post-arc current were compared and analyzed. The breaking capacity of fast circuit breaker was evaluated
and the prototype design scheme was proposed. The research results show that the design scheme of the arc chamber with
the opening velocity of 11.7 m/s, the overtravel of 33 mm, and the inflation pressure of 0.65 MPa has a breaking capacity
of 7 ms, 11.5 ms and 16 ms arcing time. The T100(a) breaking test of the prototype is carried out, and the short, medium
and long arcing time are 7.4 ms, 10.8 ms, and 16.1 ms, respectively, verifying the effectiveness of the simulation calcula-
tion. The breaking time of the 550 kV fast circuit breaker is reduced to less than 25 ms, which is of great significance for
improving the stability and reliability of the power grid.

Key words: fast circuit breaker; arc chamber; arc temperature; airflow characteristics; breaking capacity
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Fig.1 Full breaking timing diagram of circuit breaker
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Table 1 Parameters of design scheme and conventional

550 kV circuit breaker
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with different arcing time
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