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Research on Simulation of Switching Re-ignition Over-voltage of Capacitor Bank Based on
Series Resistance Switch
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Abstract: In this paper, the issue of limiting the over-voltage and inrush current by way of series resistance
switch during the switching of shunt capacitor bank in the capacitor bank compensation system of a 500k V
EHV substation is studied . The influence of different series resistance values is analyzed through
simulation, the recommended resistance values are proposed, and the limiting effects of using ordinary
circuit breaker, phase - controlled circuit breaker and series resistance switch on over-voltage and over-
current are compared. The results show that the series resistance switch can effectively reduce the
probability of reignition and can, at the same time, reduce the over - voltage level after reignition. It is
thought from the the economic and technical perspective that the series resistance switch has lower circuit
breaker specifications, better economic performance and practicality.
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Fig.1 Wiring diagram of substation system

BRENBEESH

Table 1 Circuit parameters of main equipment of the substation

WA TR UiEss S8
23 BRARFE Pi=85.4 kW, 25 #HLIE (BF X )1,=0.026%,
TR ODFS-400000/500x3  JEFEHFE P =507.0 kW, P\ =149.1kW, P, =148.9 kW,
B E(BR 4 ) Uy =18.43%, U, =52.97%, U, =29.18%
FFEER AN BAMIL5-500-1W  C.=12.20 pF,U=11.5kV,(Q.=500 kvar, &:AHH1 4x101> BAM11.5-500~1W H3L 25 25 2H %,
PECHIPIRE  CKDK-2400/66-12  1=434.8 A, 315 k=12%,L=40.4 mH,R=0.083 2 Q)
i 2k FDG-23-5-1W U.=23 kV,(.=5 000 kvar,R=8.4 kQ,wl=105.8 Q
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Fig. 2 Schematic diagram of EMTP simulation modeling
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Table 2 Over-voltage and inrush current in case of

successively closing operation of three phases of ordinary
circuit breaker
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Table 3 Comparison of various opening conditions in case of using ordinary circuit breaker
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Fig.3 Schematic diagram of series resistance
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Table 4 Over-voltage and current for various operating conditions under 460 (2 series resistance switch
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Table 6 Variation of over-voltage and inrush current with series resistance in case of two-phase re-ignition of
auxiliary switches
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Table 5 Comparison among opening of common circuit breaker opening , opening of phase selection and 300 (2 series
resistance switch
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