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[ Abstract] In order to meet the requirements of high-voltage DC circuit breakers for rapidity actuation of their actuating mecha-
nisms, a new electromagnetic repulsion mechanism was designed for 40. 5 kV vacuum circuit breaker, which had high breaking and
closing speeds and was suitable for quick disconnection. It consisted of a coil-plate and a double-coil mechanism connected in series.

Firstly, the electromagnetic field simulation was carried out by the finite element method, the feasibility of the mechanism was initially
verified by analyzing the electromagnetic repulsion, displacement/time characteristics and velocity/time characteristics. Then, the sin-
gle-variable method was used to simulate and analyze its motion characteristics. the law of the influence of each parameter on the mo-
tion characteristics was obtained, and the optimization parameters were determined. Finally, in order to reduce the tripping bounce of
the long-stroke fast electromagnetic repulsion mechanism, an electromagnetic buffer was designed. the effects of buffer current input
time and buffer driving circuit parameters on buffer characteristics were analyzed. The results show that the new electromagnetic repul-
sion mechanism combines the advantages of the fast response of the coil-plate mechanism and the high drive efficiency of the double-coil
mechanism, with its short response time, large motion speed and short full stroke time, and meet the need of quick disconnection. Un-
der the parameter conditions of 3 500 wF capacitance and 1 200 V for the driving circuit and buffer circuit capacitance 3 500 wF capac-
itance and 1 300 V for the buffer circuit, the full travel time of the designedelectromagnetic repulsion mechanism is only 2. 18 ms.

[ Keywords] DC circuit breaker; electromagnetic repulsion mechanism; quick disconnection; motion characteristics; parameter opti-

mization ; electromagnetic buffer
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Fig. 1 Structural diagram of the new electromagnetic

repulsion mechanism
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Fig.3 Simulation model diagram of the new

electromagnetic repulsion mechanism
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Fig. 11 Motion characteristics of new repulsion

mechanism before and after optimization
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Table 6 Performance comparison of new repulsion

mechanism before and after optimization

Fehwg AREE/ TR el 23h0

2R /KN (m-s™') BHE/ms  #FE /%  shEg/)

FUR G 121.6 11.34 2.2 7.97 401.86

Ak 121.6 14.15 1.88 10.55 531.89
HRERE T % 0 24.7 14.5 34.6 32.3
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Fig. 12 Simulation model of buffer
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Fig. 13 Influence of buffer input time
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Table 7 Influence of buffer circuit parameters

WFHIE/V RGN REE/ (m-s ™) @FTRIE/ms
1 100 64.85 7.79 2.06
1 200 75.29 6.5 2.1
1300 86.13 4.94 2.18
1 400 97.49 3.27 2.32
1500 109. 19 1.71 2.7
BAFR/WF FHEME/KN KEE/ (m-s™1) SFTRIE/ms
2500 68.29 7.52 2.08
3 000 77.78 6.25 2.12
3 500 86.85 5.02 2.18
4 000 93.45 3.68 2.24
4 500 99.82 2.29 2.34
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