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Improvement of the Loop Resistance Measurement for 1 000 kV UHV Circuit Breaker
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2. Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: UHV maintenance encounters the difficulties in technology, examples and experience. Especially, the
measurement reliability of circuit breaker loop resistance directly relates to safe operation of UHV equipment. In
this study, conventional single-phase DC voltage drop method,the improved three-phase DC voltage drop method,
and the measurement without removing the headband ground were applied to the first maintenance overhaul of
1 000 kV UHV equipment in Lian Tang Power Station. Two kinds of 1 000 kV circuit breakers were sampled and
tested by two instruments, respectively,and the comparison between the standard and delivery values indicates that
the three-phase DC voltage drop method can conveniently and reliably judge whether the loop resistance value of a
circuit breaker meets standard or not,while the single-phase DC voltage drop method can be used for accurately
quantitative analysis.
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Fig. 1 Liantang UHV circuit breaker structure
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Fig. 2 Simplified wiring diagram of single-phase DC
voltage drop method
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Fig. 3 Single-phase DC voltage drop method to measure
the T041 switch
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Fig. 4 Single-phase DC voltage drop method to measure
the T042 switch
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Fig. 5 Simple wiring diagram measured R +Rj resistance
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Fig. 6 Three phase DC voltage drop method to measure
the T041 switch
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Fig. 7 Three phase DC voltage drop method to measure
the T042 switch
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Fig. 8 Simple wiring diagram of the measurement without

removing the headband ground
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Fig. 9 Without removing the headband ground drop
method to measure the T041 switch
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Fig. 10 Without removing the headband ground drop

method to measure the T042 switch
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measure the T041 switch
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Fig. 12 Loop resistance measuring instrument 2218 to

measure the T041 switch
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Fig. 13 Loop resistance measuring instrument 5501 to

measure the T042 switch
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Fig. 14 Loop resistance measuring instrument 2218 to
measure the T042 switch

5 R o TS BT B A o 3 A Aol P BRORE O R TR R R
=R B H TR BRI AR R Sk e e v R AT

i R T LR H 3 0 O 3 0 A5 4 a6 X8
PO T s 1 5%~189%, i il 22 {7 14 Jat AT 32 2 4k
K AN A], Ui v AR IR A R 22 e B



e L e

R, B, R, SE 1000 KV R R IR e BRI Ak A it - 49 -

AR OLAF o (H ORI R EER AR ME T B Z A, AN S
T S 45 Y LA

6 it

1) B BT F TS A 32 A b L T 55 GILS )3
P B R B, B A T LA R g R B i A
AL A5 A5 AR 07 % 1207 R oS
R EHR R I B T 5126 il T I R
Y R A 18 R A T 0 5 15 P IR S T E AT BT
i — DU 1 Bl 5 O S > ) 0 f | T I B0 3 A A o
R RN R, A SR AR R O 4 b T O o S R o A
A7 PR B 2 T O A Y 3 T O, oF B o RN B 4
AR, FUK, TR T GIS MR ARBK, [l %
L SEL A 00 2k ke A5 L B8 1) B A RE A GTS
PN 4 4 3t TF 5G4k AN T BRI S0, A SR8 3k
Lds PR veiE Sl KNI AR

2) = A LU PR AR A ) 5 R L
R e vt 4.4% 3 JX — i 22 1 Dt DA 3 2R
AT He b ol g%, D P A T e s HE A HLRH
R i iR R AE AR L B 2 Y, =M ER AL R
RETL DL R4/ 1 I Y TR R DR B3R 42 b i i)
N T 2, FRARER T AR A A 1 TG £
BT 2 W 1 H 0 A e T G AR T I B AT
R ST P R o HC AR A B D BB % i
PEAT I TRDALBRCRE P A 03X, O 95 % BR — 00 42 b T
O, e Bk =R B A T R R R AT It R T AR
KA, EPRBR— M3 IT 5 51 el s | b
L A AL LA R R U, RO T AR L
RO THS TAE,

3) AN Sk 2 M 2k 1 0 3 A g B L A
[ 2% PO 4 Ml O O e A A I 0y A — OO Sk
AT LASE RGN, 18 B AT | 38 AN A8 2 i . 5.
S 1% 77 1 A Y A R BEL R PR A P R R IR
T 5%, MR AU e J5 3k A7 0 a8 K dh B AR A
P VRS B (HL AN BE ORIE B 48 1 L S 800 L e A
M B, 28 2 i SRR I H % 7 1 R R s
RS BN BT A AR AR AE S A2

T 1 S DRI B i 30 0 B 150 PR AR B I, SR
HE IR A = A B A Rk AT, 4 SR (A
B S L2 P9 UL R BT i gl OE R As AT, A 2R
(B T R L, D0 4R P B U R i o 7 R AT
.,

S Tk :

(11 Br &R, Emed B OERE, 45, W JEJT 2C S v [ vl BHL )

2]

(6]

(8]

[10]

B R AESELT]. B S, 2008 ,45(8) : 24-25.

CHEN Jun,HUANG Xiaoying, CAO Zuoqun,et al. Mea-
surements study on the resistances in high-voltage switch
contactor circuit[]J]. Electrical Measurement & Instrumen-
tation, 2008 ,45(8):24-25.

XN W], P e, R . BT 45 44 % R e SE, W
B FL 3 43 A I R WA AR BT[] R 4R ,2014,40(6) :
1795-1801.

LIU Xiaoming , SUN Baolong, WANG Erzhi. Analysis of
double fracture structure influence on extra high voltage
SF, circuit breaker of the electric field distribution[]J]. High
Voltage Engineering,2014,40(6):1795-1801.

FEPRVL, Wh TS, ol 2, A — T 00 R o R RT B
SRR D). b AL AL TR A= 41,2007, 27(33) :65-69.
PEI Zhenjiang, YAO Sili,HE Junjia,et al. A new synthetic
test circuit for UHV circuit breakers[J]. Proceedings of the
CSEE,2007,27(33): 65-69.

WL AL S0, E ke, GIS AN A R g H BH I
FIE[)). BEUR ST RE ,2014(4) 1 17-19.

LI Shubing, KONG Wen, WANG Longlong. Test methods
of long pipe parent circuit resistance GIS outdoor[]J]. Ener-
gy and Energy Conservation,2014(4):17-19.

T EAE. 500 kV T B A% 1] KA BEL R A £ 2 A7), T
H AR ,2014(5):55-56.

DING Yuzhu.
loop resistance[J]. Electric Engineering,2014(5):55-56.
wOME BT, B IR T I i B A AR 2
TR0 HL 52 R 0 43 BT ). 4R AR HR 7 ,2012(11):2017-2019.
XU Peng,ZHENG Shuqing,XIAO Min. Analysis of circuit
breaker main loop resistance test results by the test current
effect[]]. East China Electric Power,2012(11):2017-2019.
w6 JF O R % e BHET AR I ST (D). K% . K
T.R%:,2003.

GAO Fei. Research on intelligent switch circuit resistance

Find analysis 500 kV circuit breaker fault

test|D]. Dalian: Dalian University of Technology,2003.
PR AR08 I | AR B i R T A e R e LI 3K
AT AR (] ATk R, 2011(5): 1-2.

HUO Fengming,l.I Yuanyuan,Ll Yingfeng. Design and
application of intelligent high voltage circuit breakers
testing instrument[J]. Hebei Electric Power,2011(5):1-2.
FATEE LG, b At — 372 k7 U W ik
£ 1] 6 e BEL VP A D7 YA R[], H TR0, 2015(2) : 5-8.
WU Renze, JIANG Haitao,BU Jing. Research on evalua-
tion method of switchgear circuit resistance of a 3/2 con-
nection mode of[J]. Electrotechnics Electric,2015(2):5-8.
ik BB A I SCEE S BT 750 kYOS R TR
800 kV M1 GIS = [ul s r BN Gl £ A [J]. il Ty,
2011(s1):42-44.

ZHANG Ming,ZHOU Hui’ an,LIU Wenge, et al. Riyue

(T# % 54 )



- 54 . 201647 H

Eudx

M52 T

[22]

[23]

[24]

[25]

HE Weixing, LIU Shunxin. Design and experimental anal-
ysis of rectangular bus bar contact resistance test system|[J].
Electrical Manufacturing,2012(11):71-73.

EUR R S TR i v BELE 65 4 fl U008 SR 00 T 2 B R B
W J5 3L (). BBV J),2014,36(3):249-253.

LYU Qishen. Heating prediction with different contact re-
sistance under the condition of increasing load current[]J].
Heilongjiang Electric Power,2014,36(3):249-253.
R, ol Ak BEXUR, 4F . £800 KV R R TR EL I Of 7
PEALWIFET]. B RGP S ], 2014 ,42(16):71-75.
LI Bao,MA Yelin,XIONG Shuangcheng,et al.
on optimization of 800 kV UHVDC protection[]J]. Power
System Protection and Control,2014,42(16):71-75.
MRte 5k A% BRSRAL AF. — iR T g O e e R
A AR i AL A i L S R B D ER D). T R G AR
5l ,2014,42(10): 77-83.

CHEN Shilong,ZHANG Jie,BI Guihong,et al. A fault lo-

cation method based on high frequency attenuation char-

Research

acteristic of UHVDC transmission line[J]. Power System
Protection and Control,2014,42(10):77-83.

B fe JET ANSYS (925 0 JF B BT A% HUE PR AR T
AT ZE AR ,2015,52(2):6-10.

LUO Bing. Analysis and calculation of seismic performance

(4% 49 7)

[12]

[13]

[14]

mountain 750 kV substation project of 800 kV long GIS
main loop resistance testing technology[J]. Qinghai Electric
Power,2011(s1):42-44.

M S ] e BRI GRCAS Y T R AT A R
IXFR P ,2013(6):99-100.

LI Nan,GUO Yunfeng. Use and maintenance of circuit re-
sistance tester]J]. Instrumentation Customer,2013(6):99-100.
AR SCHR L T I e I S R BRI X B AT Y (D] R
. K T K ,2004.

NIU Wenjing. Study on conductive loop resistance test of
the intelligent circuit breaker[D]. Dalian: Dalian University
of Technology,2004.

H O . T BT A [ g e BEL I s U 1 i AT S D). A
A AL 5SS R, 2014,

XIAO Jiantao. Study on a new type of circuit breaker loop
resistance test method[D]. Beijing: Beijing Jiaotong Uni-
versity,2014.

SN BE T ey O I T ik BT B (1 g L BEL Y 5 ATE
FE[J]. A H AR ,2013(10):28-33.

XIA Xiaofei. Study on the method of impact current mea-
suring circuit breaker based on electric resistance[J]. Elec-

trical Engineering,2013(10):28-33.

[28] EmiF x|

for air core parallel reactor based on ANSYS[J]. Transfor-
mer,2015,52(2):6-10.

[26] A< W1, A Ak K8 A, AL e T 2 S XOF B T 2%

Jil B 4 1 43 BT (D). B R, 2014, 51(11):29-32.
ZHU Anming, LI Rungiu,ZHENG Nan,et al. Analysis of
excitation characteristic for EHV magnetically controlled

shunt reactor{J]. Transformer,2014,51(11):29-32.

[27] ZR¥50E & v B W, oA iU P AR B U HL B A E

PR BT[] 72 A ,2014,51(7) : 28-30.

LUAN Zhude,CAO Ketao,ZHENG Huan. Analysis of judge-
ment standard for DC resistance of dry-type air-core reac-
tor[J]. Transformer,2014,51(7):28-30.

BORr R TS OBy 0 B R
JEAE BOTH[I]. B A A S T I B, 2015,36(2)
56-60.

WANG Lijun,LIU Zhuo. Electric field simulation and po-
tential grading device design of UHV dry-type air-core re-
actor]J]. Power Capacitor & Reactive Power Compensation,

2015,36(2) : 56-60.

ko F(1984—), B, TR, EZANFHELAME Z

G 50 Fo A IR T

[15] Jaaht 8 #,% B, 5. 1000 kV 58U W7 # a5 I W

HL 3 1Y) LU 43 T I TR BRI R e I [J]. m R
2009,35(4):722-730.

ZHOU Peihong,DAI Min,LOU Ying,et al. The DC com-
ponent of the time constant of 1 000 kV AC circuit break-
er current and zero offset phenomenalJ]. High Voltage En-

gineering,2009,35(4):722-730.

[16] 3K  fE. 5 5 7 B s 100 R LR A Jit (A 20 A7 B Ak R[],

W R 77 ,2012(5) : 49-50.
ZHANG Hua. Cause analysis and treatment of exceed the
standard of high voltage circuit breakers[J]. Hunan Electric

Power,2012(5):49-50.

[17] /NG P A At g T B v O O 32 [ % i LSO 4k 45 51 R

W IS MRS I A 2010(2) :69-70.

YUAN Xiaoxian,MIAO Benjian. The main loop resistance
evaluation of uncertainty in measurement of high voltage
isolation switch[J]. Metrology & Measurement Technique,

2010(2):69-70.

F #(1987—), 8, TR RALARLE LT @ &R

EHAR, EBNFLEEG T/,



