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Study on Closing Inrush Current of Double Break Vacuum Circuit Breaker with
Equalizing Capacitors

CHEN Hechong, CHEN Xuanshu, LIU Bo, DU Wei
(State Grid Electric Power Research Institue, Wuhan 430074, China)

Abstract: Considering the operational dispersion of double break vacuum circuit breaker, when one fracture moves
first, the voltage-sharing capacitance on the other fracture will form a path to the fracture surface of the first action.
At the same time, if there is energy stored ahead of time on the capacitance, whether it will affect the inrush current
has not been studied. This paper deduces the formula and makes use of the PSCAD/EMTDC software to carry on the
simulation calculation. In this paper, the effect of voltage equalizing capacitance on inrush current is analyzed under
the condition that the average voltage capacitance has energy stored in the process. The effect of closing phase on the
amplitude of closing inrush current is analyzed. It is concluded that the amplitude of closing inrush current is deter-
mined by the closing phase of the final closing operation without considering the predicted penetration. The paper al-
so puts forward some suggestions on how to use phase selection and closing technology to restrain the closing inrush
when the capacitor is put into the capacitor.

Key words: double break vacuum circuit breaker; voltage equalizing capacitance; stored energy; closing inrush

current; phase selection

R 110 KV 634 B2 1T o 25 B4 B o O B 28 3 %
0 5I§ FH SF 7 6 28 9 T ST IR 52 200 e B0k, B

B L 0 25 TS0 5 0 GWP (4 BRAR BE 4 ) /& CO. 1Y 22 50075 LA |, B X
T E I R R R TR ey T BRASEA SRS & BBUT IR R A AR,
O B B T ey VUSRS RO B . % T OB )
DRI FINERRREZRE 1 000 kv Ansh i I9RIRHLE  BFE TR SFI9TE 8 9 S 4300

Wi H#3:2019-09-14; B HH#3:2019-11-19
EEWE : BEAMAFEHEH (524625160019)0
Project Supported by Science and Technology Project of SGCC(524625160019).



- 30 - 202044 /1 Eudxz 56k A
T 2 2 S0, L2 I B S SFL G B A oG
R R R R L UL B, T 5 .
(RIET5 e . SRTHT 1 T 202 11 B 0 oL 5 o P 1 D | s
K JBE 2 (AL MR, 5 2 P T 25 40 1 B T 1 Gsinot TG
HO B i e 2 52 S MR o R AR JH 2 T T s BT 574 F A T 1 S W 2 S 4\ A S
B 1 025 W7 s A 75T 5 T 7 o 1 .

JE HE e e LS T s A PT RE

HY T 22 W1 F1 AR I A 025 T R 0, 5 B 11 [B) A7 A
R, 0 Al A AE 2% O A, T B0 B 4y R
ANEGEY, AR LR 43 AN ¥ 5] 2 G 30 5 2% T IR
W, PRtk R AR R AE A W O e A
25, B HL A AT DAORAIE A T A 43 34597, {3
T HL 25 00 A1 2 R T 3 25 A 2 W F 25 2 ), 34
LA E ol frae o BUBT 1 DR 26 245 19 354 A7 A2 )
18] b B A B, 76 4 I B I A Rl REAE7E — AT 1D
JeSE AT, o — W E S 58 LA el i g,
PRI LM > 0T 11 DT 865 #4576 35 He L 25 A A T e 1Y
15 G0 T BEAT G R AR 72 AR AE B DL T, 8
56 B T ERAE WIS W7 18 25 5 08 R 58 A Il 44
PE R WT 00 ) 2 e H 25 DL K &R e b i He Aot 2
T —A~ 56 3 0 AL 6 oK 58 BB TR AR i I 1 1
(1 15 6 W 25 | T A A RE i 2 AR PR U — RS X
B AN DA T HCH , AT 18 JSO6T £ 1] VG 97 11 Wt 1L %) 5%
L G R /3 - R U E L N SR SRS L R P
HAR AL E N Ah i TCEA

B 55 e B, SCrR R L T R g 0 R
PSCAD/EMTDC #4 & T H i 4~ 40.5 kV [ BT 11 FL
25 T 65 45 £ DR T S 19 KU 11 B 4 W A L R Y
TR AR O E R A S LR E R ARAS
AT YR RS L A R T VI I Y S R, S
BAE TR T TARR S

1 IBigoth

TE AN HL 25 5 I R T XU 1 DT 6 2 o B 22 2
Py A o R E I WL 1, /1, CB, AT CB,
O3 )R B4 T A R AN T T 5 €, Co 0 590 R T 4
F A3 R B2 s Lo 2R B T B 24 0L 8% R DA
LB BAYL ; Co M A RS, I FHA
Wi 1 ShVEAETE S U L (B CBLJE 58 A IR sh 1, &
i) B[] 24 205 CB. J 58 WA 17 S AR, & B [8) 2 o,
t<tro FEIZIR BIAE T , MBI 2Z B 120U I8 6 245 5
B — WA 43 WA |, 3 B e F 25 A7 1 L R
NU, U, o BT C=C, T LITERA W 0 58 L&
IR, U, =U, o

Fig.1 The circuit schematic diagram of a double-break
vacuum circuit breaker with a voltage-sharing capacitor

put into the capacitor
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Fig. 2 The equivalent circuit for closing both breaks
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Fig.3 Simulation model of double break vacuum circuit

breaker put into capacitors with voltage

equalizing capacitance
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Table 1 Relationship between voltage value and inrush amplitude of voltage-sharing capacitance C.
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Fig. 4 Fitting image of voltage value and inrush current
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Table 2 Relationship between CB2 closing time and inrush current amplitude
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Fig. 5 Fitting image of the time when the last fracture was
closed and the generated inrush amplitude
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