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Research on influence of secondary cable distributed capacitance on high voltage input circuit

QIAO Zhongwei, QIAN Min, GUO Songwei, DING Qing, WANG Shixiang, YUAN Zhijun
(Shenzhen Power Supply Bureau Ltd, Shenzhen 518000, China)

Abstract: Based on the research about the principle of input circuit of optocoupler, the switching characteristic of input
voltage of optocoupler is found. Through the analysis of the influence factors of input voltage of optocoupler, based on the
test data of the distributed capacitance of the cable and quantitative analysis, it is found that the distributed capacitance of the
cable can cause the switching delay of the switch. Because of the switching time is shorter, when the breaker is switched off,
the breaker position recorded by the fault recorder and other devices will intersect. By analyzing the influence factors of the
delay time, the effective measures to reduce the influence of the distribution capacitance of the cable on the high voltage input
circuit are put forward, that is, reducing the resistance and raising the return voltage of input circuit of optocoupler.
This work is supported by National High-tech R & D Program of China (863 Program) (No. 2014AA052001).

Key words: optocoupler; distributed capacitance; switching delay; intersect; resistance; return voltage

0 3l

A, R A IR, R SR A 2
LA, B AR 2 O IER A 5 LT A
BEAR N B P« D22 B 5 (R T B 5 0 L )
AN IR 5 SR AT IR AN S Wi s A 2
Gy AR SR e N 75 BT R B PR AR A7 S R B
B e e 1420, 7 )a i 022 1, (HIU7 S kR
TR IR SER 048 1, SAEH 1420, 4 &
PR SIBLS, BB AL RO P e e B R s e A
H PR WL 50 N I SR s BN 2 T 1) B e 8
R B SH Ie R s B A ik 2
FT DTS2 st A 5 SRR AN I bt e 1 T 5 45 £ 552 B

HEWME: BRSBAHRLLAITRIRB F8h (863 X))
(2014A4052001)

AALTEOL, OB FE RS B EAT 9 o,
e R ) o3 AT, T L AT ASRE IR A S — K i
SRR, LSRR ISR “BE”, #
EUS Y NP i RVWIHPAILL

FERIIFE RIS 500 KV AZHL R4 T A, 2
AN TRT BB B T 0 N IR S 45 F) T 6 2 A2 07 38 B
SurEE SR TNERE R NCIVEE SINE A= (el &
BRI G, AR IS 24 TAEH AR DB 3 I &2,
B TARAE I 2 YOI FRER T R S e A
S I s (R DR AL, PRBE K FEL T N [R]i% 52
LR I AT AR IR, (E TR A% 1 AR AN
GG IR NP S oo Nty NS N E: S VAN |
B e, ARBEFE /eI ] LA S AT,
AR SR SR AT AR 2 AR A HL 0 3t 73 A L 7
Xt 2K FL ORGP PR S U100 g R L 0T - o)A HL 7
5 HUT AL (K520, AR SO OGR4 it



-162 - ® LRGP B R

PHUE L ORGP B I T O R A S B I e, i
P IR G SR N SHP S S VAT Ry Bl ]
HL ARG ST 5, MU BB AR 1 L8 20 A He
FONS 5k FLT N [F] e (R B ARSI, JFAR T IRk LR
AL A EATRERVE )i

1 SREFANEKRE

it L TP N [B] i — R ' H R S 2 A ke SE TGS
FEREMIRAE, BANTF ORI o rUF [ J5 i A
K1, b BEHEN R AR G a1, R N
FRYEHLFH(50 kQ PL L), B ARGIMH A 220V,
L1 b3 E & m I E g g2k its, ¢ o0 L1
LN A L2, L2 b e A s )
B AL, G b L2 St A 2, K1
HFFRER A, 2 K1 Wi N A, e
G R T, W RS A A
i, BEE N ERE 59 TR AL AR, 58
SN TR A2 A8 R A AL AR R0 s AH Y K
FH 1572 0 W I, DG FEARR G A AR R RO — gk,
{F = L, & SITTF OG T A AR R

AR R
+5V(+24 V) K1
o—— LLz oo i |+110V
“““““ 1" 1°

o :

o— |

|—110v

1 SRR FFNERKREE

Fig. 1 Schematic diagram of high voltage input circuit
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Fig. 2 Measurement principle of distributed capacitance of cable
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Fig. 3 Ideal oscillograph of breaker when it's switched off
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Fig. 4 Actual oscillograph of breaker when it's switched off
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Fig. 5 Oscillograph of breaker after the current-limiting

resistance is reduced
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Fig. 6 Oscillograph of breaker after the return

voltage is increased
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Fig. 7 Oscillograph of breaker after the current-limiting

resistance is reduced and the return voltage is increased
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Fig. 8 Schematic diagram of double photocoupler input circuit
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