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Risk Assessment of Deep Short-current Limiting Device with Zero-lost Based
on Fast-speed Vacuum Circuit Breaker

LI Pin-de', LI Meng-fei’, CHEN Gang’
(1. Shaanxi EPRI, Xi’an 710054, China; 2. East China Jiaotong University, Nanchang 330013, China;
3. Xi’an Jiaotong University, Xi’an 710048, China)

Abstract: A brief analysis has been done about the principle and basic characteristics of high-speed vacuum circuit
breaker (VCB),fast-speed VCB and deep short-current limiting device (DSCLD) based on fast-speed VCB. The
commutation process in DSCLD is also dissected. The technical risk in application of DSCLD has been analysed

and estimated so as to avoid possible risk via users realization of its technical characteristics.
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Fig. 1 Schematic diagram of the high-speed VCB with
electromagnetic repulsion mechanism
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Fig. 2 The time composition diagram of opening
procedure in VCB with permanent magenetism mechanism
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SHAR ERE SHER ERE
0 5E B E/KV 12 0 E /A 1 600
%5 € W7 B FT BT R /KA 40 0 W {E T 52 H /KA 100
i %€ T BE /mm 5+0.2 47 /mm 2+0.2
5 4 17 B 8] /ms 4~6 i 5E A 7 B 6] /ms 11~16
fil 3k A 17 3 Bk B2 43 L& R AR R #/ms <2 ¥t 0 T4 E/(kV - min™) 421
W7 O 8 B i AV 75 BE LB E /IR 10 000
222 FEiMEE FAULBAESWESEERGERSRER

B TR T &AW B A, I B i & A B R0
BEE/NT 2 ms, REFRERRXGEESRREL
B .0 JT T 40 kA ERERAEELE 3, B
3(a) P EITHEN B A, B LLEXEEAE, B 3(b)HE T
84 A #8,B.C A2 I 5 & i 5 = BUak B o I B FF
T4 9 ms(BI%E 3 MHBEARMKHH), RAE
FA 2 1R B2 AR B B CAE T AR SR IR (6] B /K, A
T/ Sk L BE A | 3R R T T AT SRR AT MR RE S .
TEAE 2 W B R T B B B LR PR B R
0 B TR L = AR A O R o A O
WEEF AR U B A R B AR AE 8 E T
S T R Z R & I A, (6 BT B A% i
KELFRZAE 2 ms £HTFHEAE , BRERLF
Wk (] F fish Sk T BE AT LA 7K 324 BT O T o B R R PR R
T e FELAIAR K

L, wanet ] L] 17ms  [mRamkef e
1.4 ms HFFAE| 1.4ms
LN\ BIFH [mamntra] L4\ N [BcetE
13 ms 1.5ms \/ 1.7ms
LN YR L B ] L/\NmSﬁwwm
19 ms 1.4 ms \V 1.7ms
0 SOIms 0 50‘ms
(a) B JF4H ABH (b) & JF 4 A AH

B3 REATH BRI 40 kA EHRBROBRFER
Fig. 3 The typical waveform when the fast-speed VCB to
break 40 kA fault current
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Fig. 4 The typical waveform when a regular VCB to
break 40 kA fault current
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