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New High-speed Switch with Electromagnetic Repulsion Mechanism

YANG Hao, LYU Wei, LIU Bin, FANG Taixun, YANG Bing, WANG Yu, SHI Wei
(NR Electric Co., Lid., Nanjing 211102, China)

Abstract: High-speed switch based on electromagnetic repulsion principle has a simple operating
mechanism and short breaking time. It plays a key role in hybrid DC breaker and fault current limiter,
etc. This paper presents a new high-speed switch with electromagnetic repulsion mechanism, and designs a
15 kV prototype by theoretical approximate calculation and finite element simulation analysis. The reason of
opening bouncing and opening failure is analyzed, and mathematical relationships among all the parameters
in opening bouncing process are derived. Test results show that the prototype’s 9 mm-full stroke time is
2.9 ms, and opening bouncing distance is not more than 2 mm. In addition, this paper proposes the
directions and priorities for research of high voltage high-speed switch.

Key words: high-speed switch; electromagnetic repulsion mechanism; finite element analysis; collision buffer
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Fig. 2 The structure of electromagnetic repulsion mechanism
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Table 1 The simulation result of different turns
N/ L/pH  t/ms I/kA V. /(m-s™)  FJ/kN t/ms
10  21.00 393 1198 2.75 21.67 0.28
15 30.00 275 9.76 4.23 2444 035
20 5400 2.08 829 6.32 33.96 0.40
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Fig. 5 The 3D simulation model of electro-magnetic
repulsion mechanism
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Fig. 6 The simulation result of copper plate and aluminum plate
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Fig. 8 The simulation result of different turns
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Fig. 9 The simulation result of different spacing
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Fig.10 The simulation result of different capacitance value
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Table 2 The parameters of prototype
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