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Abstract This paper describes the closing velocity and the pre-strike of vacuum circuit breaker
in the synchronous closing. The expression of the gap withstand voltage vs. the gap separation between
the two contacts of vacuum circuit breaker was derived from the experiments and the calculations. A
critical velocity was proposed by calculation respectively for 10kV and 35kV. If the velocity were
lower than the critical one, the pre-strike would happen when synchronous closing. The real closing
point will be shifted from voltage zero due to pre-strike. If the velocity is higher than it, the circuit will
be closed at zero voltage with no pre-strike. Taking into account the variation of the closing time, the
prospective closing time is distinct with different closing velocity. Moreover, the optimal closing point
will vary form system voltage and parameters, and closing velocity.
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E - .’ 0.15 — — — 8
B ,lr 0.16 — — 10.5 —
0 0 0.21 10.1 7.8 — —
i shms 0.37 — — 17.7 —
1 0.41 16.9 14 — 13.5
Fig.1 Theinfluence of circuit breaker’ s pre-strike on the 0.56 _ 19 _ _
synchronous closing 0.59 _ _ _ 17.1
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\Z S 112 32.9 — — —
1.24 — — — 27.9
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Fig.3 The stroke and velocity vs. time




88 2004 7

35kV b
20230u  1.1U,w=1.1" %' J27 314 10
3
u 057 11 IR P
35kV
0.57m/s
10%
u =0.98m/s
35kV
u =0.98m/s 4
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Tab.2 The voltages at the real making point and inrush
currents for switching on the capacitor bank  U=12kV

/ms I pu U pu

-1.175 0.869 5.3 1.15

01ms -1.058 0.957 5.0 1.14

02ms  -0.941 1.044 5.14 1.2

03ms -0.824 1.131 5.42 1.22
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C=54.5nF Lg=2.98mH R=0.2W
3 35kV
Tab.3 The voltages at the real making point and inrush
currents for switching on the capacitor bank U=35kV

/ms 1 /(pu) U /(pu)
-1.933 0.662 7.50 1.45
0.1 ms -1.758 0.729 7.04 1.41
0.2ms -1.577 0.796 6.55 1.36
0.3ms -1.393 0.862 6.02 1.30
0.4ms -1.204 0.929 5.48 1.27
0.5ms -1.01 0.996 491 1.25
0.6ms -0.813 1.064 4.97 1.32
3 0.5ms
10kV 35kV
5
10kV 35kV
+ 1ms 10kV 35kV
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