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Research on Operating Mechanism Performance of High Voltage Circuit Breaker

Based on the Coil Current
ZHAO Lihua' ,ZHANG Hao' ,JING Wei* \YANG Wei’ ,RONG Qiang' ,FU Rongrong' ,FENG Yao'
(1. School of Electrical Eng. and Info. ,Sichuan Univ. ,Chengdu 610065 ,China;
2. Maintenance Co. of Heilongjiang Electric Power Co. Ltd. ,Harbin 150090, China)

Abstract:In order to study the relationship between coil current and electromagnetic system performance, an electromagnetic system

mathematical model of hydraulic and spring high-voltage circuit breaker operating mechanism was established by magnetic circuit. The

effect of parameters,such as coil voltage, coil loop resistance and the core air travel ,on coil current was analyzed in theory and simula-

tion. Tests were carried out on high-voltage circuit breakers of 126 kV spring mechanism and 550 kV hydraulic mechanism with chan-

ging electromagnetic system parameters. The simulation and experimental results showed that electromagnetic system parameters,such as

closing coil voltage , coil loop resistance and core air travel, have a significant impact on the performance of the operating mechanism,

and would affect the operation of high voltage circuit breakers performance and reliability. The research results could have important im-

plications for the status assessment of high voltage circuit breaker operating mechanism.

Key words : high-voltage circuit breakers ;electromagnetic system;coil current;operating mechanism performance

U RS AT SR IE AT [ R TR A R
A1, 1 e s T e 2 FEL ) 2 8 T B ) DR % i 2
&, Has ATl SEvE BHSE R i ) R GTIs AT R AT SR,
JIt LLARAIE 3 s Wit i A7 i) SEAE R 4 L ) R e ]
FEIBATIL BRI o e TR - LA L S A AT
FE MU 20 2 S A A ) 22, i 22 3k 86 38 478 Bl 1 0
FC, DA BB A R AU PR S B R e o v L

s H#3 ;2015 01 —17
E&£ WA : EH A MEHL I H % B (SGHLIG00YJJS1400303 )

FHERFFEBEXT 4 6 KV K2 LA e F DB % 45 i i Ji
EGETH o BT & R R W T Wi A 30 1R sl e e
PEP (IR NS R L BRI 4 s G AR ]
Ik 41, 63% ;5 [8 PR K L ) 23 I (CIGRE) /5 T
1988 4F Jr 3z A Y o 1 T e 78 I BRbR 0L, 4 R R WL
FUBRIC R 7 43. 5% , & T 8 Ai. B LA, g e B %
e PRVENLRI AU AR I 1 22 42T SEB A T2 PR IE T %

TEF B BHE(1968—) , L, BIBER , WA= . AF5E 7 16] - L B8 R SERE IR A v KO F A ; L BB . E-mail styorika@ 163. com

http ://jsuese. scu. edu. cn




55 1

AR, 45 - T2 B P 3 14 e TR T A R VR LA P BB 5T 147

WAlSE T EEREE Y MR R R S
SENUI AT, LG R GE 2 17 il S B4 T
BAENLA B 1T S8 .

HILFE 5345 T 22 L L 3 2 S Bl H 0 2 e 1k BB )
BESH, 2k B LI BT 1T LA S WAL TP e R AR B
Rl A T ml i T LA B 5 2 M B T SE A AL
SIALRY i B Sk AE A S B T 0 ARG O, BT,
5T 52 WA EHLAG) FLRE 32 50 05 T 42 Bl L S BT 1)
PR 28 B M s DX o3 BT AN PP AL S E W LA 2 1 TR e L
AEERE S NG 5 R W AR LR
PERERFSE AR AL, B TP T — S fF 5% TAF. Uk
[5 - 13 ]34T T3 FHAITRE — iof [B] il 26 . 50 & Il
LR L 3t BT 1 BILAS 22 W T A F 9, SOk
(14 =154 XF 72.5 kV K LU ) A 8% 1 I8 5 25 i
FH R R RS EEA SH TR X RIAT T
RIRHSY , I AR T RIS 505 E . 17 110 kV K&
A e H T B #5 E F B LA T L R e S 8K
A KUY R B 5% Wi 8 BE IS 20 A AR EG BT T A%
AR IE

VE& T RERK I 3 ST T i FE T 2 S B A
WEAERVENLR F G 2R G0 B R 5 o 30 A
FLAFFE LG R G S B AT 43 F 1 28 P L 37 ) 5%
KSR MG ZREERRZ MR, I
PEWUH BEEHIAA Y 126 KV 155 HE W7 % S Fnats W E AL
FEy 550 KV = R Wi a8 21T T ikse . (7 B 5l
SR BRAEDLA FL G 3R G2 S B A DL Bl 1
PEREF=AEAR K EZ R, AT 52 1) 13 KT 5% 25 sl A 1k
R n] SRR WIFTT 4G FRT R R T I 2 SRV E DA IR S
O3 M B PPAL A R

1 BENMBEEASHFREET

FUR, o s BB e 25 R VR DL 32 2R W LA A
SN 2 RIE T 2 KM B IR TR, B LA
FUEE R B TAR SRR AN [R] , o WL B 2R G 1) R AT BT
20, Hey G T 2 Jel i Y AN AR AL . FL i 3R
GEAR I A PRI A ANR] , SR LR AISZHE 2 i, B
TG R GE A TR O S I B AR A,
JE BT AR VEALA WP iR B L G R G B
VEATURE 873 ] 115 ] R 1128 8 — SR AR [R1 454 4
HLBEZR G, BT LA, SO0 B T LG R T BEA TR

HLE 2R G P R B R S R A5, TR ALY
Hh 2R MR A 1, 181 1 i DL R AR =X RO
R R G A R 1A

SRR

j— JiikT

='=
|
|
I
|
|
|
|
|
|
|
|

£ 3n

o | |

2]

|
T

[ ';‘(5‘04’]

Bk

Bl BEREEMRFEHATEE
Fig.1 DC electromagnet structure diagram
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Fig.3 Closing coil current characteristic waveform
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tion waveform of changing coil voltage
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Tab.1 Spring operating mechanism current waveform feature point values of changing coil voltage

2] FHIE A 1 IR R 2 FRIERL 3 FRAESS 4 FHERLS

HE Wfi)/ms  HLR/A WfH)/ms  HLR/A W /ms  FLU/A WfE/ms /A WfH)/ms  HLR/A
65% U, 15.9 0.74 24. 4 0. 46 97.4 1.12 122.9 1. 12 210.5 0
80% U, 15.7 0.85 22.4 0.58 97.4 1.39 122.8 1.39 213.6 0
85% U, 14.6 0. 88 21.2 0.62 82.9 1. 47 123.8 1.48 215.7 0
90% U, 14.1 0.88 19.9 0.62 80.6 1.47 123.4 1.47 214.6 0
100% U, 12.9 0.98 18.0 0.77 71.5 1.79 125.4 1. 80 215.6 0
110% U, 12.3 1.04 16.4 0.83 86.5 1.93 122.8 1.93 216.3 0
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Tab.2 Spring operating mechanism current waveform feature point values of changing coil circuit resistance

218 HHE 1 FE R 2 HHIE 413 HEE L7 4 FSAE RS

WIL E/ms  MR/A BEE/ms  MEVA RHEVms BBA W/ms B#/A Wl/ms HF/A

R, 12.9 0.98 18.0 0.77 71.5 1.79 125. 4 1. 80 215.6 0
110% R, 12.5 0.94 18.2 0.71 89.6 1.58 122.8 1.58 206.5 0
121%R,, 12.7 0.90 18.8 0. 67 80.7 1.43 122.7 1.43 198.3 0
132%R,, 13.5 0.87 19.7 0.63 81.9 1.31 122.4 1.31 191.4 0
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Tab.3 Spring operating mechanism current waveform feature point values of changing core spare travel
B3] FHIEAL L FRIE 2 FRAEA 3 FHIE R 4 FHERLS
BB mbEl/ms HLI/A HEL/ms HLI/A il /ms LA HEl/ms  HLI/A HEL/ms HLI/A
e 12.9 0.98 18.0 0.77 71.5 1.79 125.4 1.80 215.6 0
® 13.5 1.05 19.5 0.77 81.8 1.75 121.5 1.74 214.2 0
@ 14.1 1.10 20.4 0.78 81.0 1.76 121.8 1.76 214.7 0
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Tab.4 Hydraulic operating mechanisms current waveform feature point values of changing coil voltage
218 FHAE A 1 FRAE R 2 FHIES 3 FHIE A 4 FHIES S
HE mfE/ms /A Wf)/ms  HL/A WhE)/ms  FU/A mfE/ms /A WfE/ms /A
85% U, 8.0 1.27 9.5 1.18 18. 4 1. 89 21.8 1.82 34.6 0
90% U, 7.4 1.29 8.8 1.24 16. 8 1.99 20.9 1.91 33.4 0
100% U, 6.6 1.28 7.0 1.27 17.0 2.32 20.0 2.27 32.4 0
110% U, 5.8 1.26 6.0 1.26 12.5 2.24 18.2 2.50 32.5 0
x5 RIEVALERHEEETUMNEBREMSTERE
Tab.5 Hydraulic operating mechanisms current waveform feature point values of changing coil circuit resistance
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R 6.6 1.28 7.0 1.27 17.0 2.32 20.0 2.27 32.4 0
117%R ;3 7.2 1.28 8.5 1.23 15.9 1.91 20.9 1.98 34.0 0
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150% R 3 8.2 1.22 10.1 1.10 17.2 1.54 22.2 1.52 34.8 0
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