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TE. SR F AP EA T 405 kV AE BB ETARS LA EE KMt &d ) R25%8En, OPRR
TR B A AR R F Ao LB W RIX 3 AN 2R AT SMAHT I § EH T 405 KV A=W %5+
T AU A B AR B RN AR T R, A 3 AR AR L 3 AN KR R A B RGR IRRT e
EEHE 9 KR A PR R AT R DGR IS R G AR 4 Rt a s et SRR R K
W TR AENE NN A LB EYAREE MELETRZ MELBEKRIE, FHHEH TR
EL 3 ANkt A4 69w )a 5 42 4 v=-10.583+0.071IN+0.018U+0.169C., /&, A& T A%kt 7 £, EA %
W, JE 600 V, 44 A 20 mF, & B 20 EaT, fh At A Ak 254 3.6 kI,
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Optimal Design of Storage Capacitor of Electromagnetic Repulsion Mechanism in
40.5 kV Vacuum Circuit Breaker Based on Orthogonal Test Design

GAO Feng', REN Li*>, ZHANG Bojian?, LIU Zhiyuan?, YAN Zhenhua', ZHANG Ran’
(1. Electric Power Research Institute, State Grid of Ningxia Electric Power Company, Yinchuan 750002, China;
2. State Key Laboratory of Electrical Insulation and Power Equipment, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The electromagnetic repulsion mechanism can improve the opening speed of the 40.5 kV vacuum
circuit breaker, thus improve the stability of whole power system. In this study, three main factors, i.e.,
number of coil turns, storage capacitance and charging voltage, were selected to comprehensively determine
the minimum energy of storage capacitor of electromagnetic repulsion mechanism for the 40.5 kV vacuum
circuit breaker. Based on the principle of orthogonal test design, three levels were set for each factor and
nine tests were conducted. Then, numerical simulation tests were conducted via finite element modeling.
Finally, regression analysis on the test data and optimization were performed. The results show that among
the three factors, charging voltage has the most significant influence on the motion performance, storage
capacitance ranks second, and number of coil turns ranks third. The regression equation of moving velocity
of repulsion disk with the three factors is v=-10.583+0.071N+0.018U+0.169C. Eventually, it is concluded
that the energy of storage capacitor gets the minimum 3.6 kJ when charging voltage is 600 V, storage
capacitance is 20 mF and number of coil turns is 20.
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Fig. 1 Structural diagram of fast vacuum circuit breaker
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Table 3 Design and results of orthogonal test
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Fig. 4 Trend analysis of the moving
velocity of repulsion disk
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