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Numerical Simulation Analysis of the Impact of Phase-control Accuracy to Capacitive
Closing Inrush Current Magnitude
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Abstract: This paper studies the numerical relationship between vacuum circuit breaker (VCB) phase-control
accuracy and the amplitude as well as frequency of capacitive closing inrush current. And the least squares fitting
method is applied to present the numerical expression which based on the models of PSCAD from the point of
engineering application. In this paper, the situation of fracture overvoltage and capacitor overvoltage on the condition
of VCB capacitive interruption without considering re-strike is proposed and the area of phase-control accuracy of
vacuum circuit breaker capacitive switching is provided. The point that VCB phase-control degree should be limited
in the area prior to the closing target point is suggested.
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Fig. 1 Equivalent circuit of capacitor switching
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Fig. 2 PSCAD simulation interface(capacitive closing)
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Table 1 Data of closing window and inrush current(reference as the point of frequency half wave odd times crossing zero)
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W IFE{E/p.u. 1.57 1.61 1.68 1.79 1.92 2.05 2.19 2.33 2.47
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T8 2 /p.u. 10 10 10 10 10 10 10 10 10
10 U R /p.u. 2.60 2.73 2.89 3.02 3.16 3.29 3.41 3.55 3.68
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W 'ﬂ%fﬁ/p.u. 3.79 3.93 4.16 4.37 1.60 1.68 1.82 2.00 2.19
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Fig. 3 Relation between closing window and inrush
current amplitude(reference as the point of frequency half

wave odd times crossing zero)
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Table 2 Data of closing window and inrush current(reference as the point of frequency half wave even times crossing zero)
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Fig. 4 Relation between closing window and inrush
current amplitude(reference as the point of frequency half

wave even times crossing zero)
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Table 3 Data of closing window and capacitor over-
voltage(reference as the point of frequency half

wave odd times crossing zero)
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Table 4 Closing window and capacitor over-voltage
(reference as the point of frequency half wave even

times crossing zero)

28 Hfi

FAEEN) 0 -9 -18 27 36 -45 54
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Fig. 5 Relations between closing window and capacitor
over-voltage(reference as the point of frequency half

wave odd times crossing zero)
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