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Some Methods for Diagnosis of GIS Partial Discharge Defects
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Abstract: Some methods for diagnosing partial discharge defects in GIS equipment are presented on the basis
of analysis on two typical cases of GIS partial discharge defects and the authors’ work experience. Theses
methods may benefit operation analysis of GIS equipment and spot diagnosis of partial discharge faults.

Key words: GIS; partial discharge; fault diagnosis

0 3IF

T GIS A& A HA VN B 74
/N A RTEEE A LAk GIS WA fE A
s 85 2 75 FR 3l v 1 o AN DRI B4 o % s R e %o
GIS W& IBATIE LA T /B MR B A T 8 DR AR F
U RFE BT B, B F 2 R GIS
WRIBITIRSWEE S Z —, Wkl GIS &
iR R R 2 I R L A A 2 B | DM T R
SRt | b S fi i iE— 2P Rk SR B E A HET
FE P VR R E A LRSS L 255
TARZI:, 25 T R R P Jmy s i & 30 430
GIS B 75 PNl e () S i es-m

1 BB LEgE

11 BB AR E
EZA LU ILMEDL: OASAANFITAE A

75 HER.2014-03-22; 1O EHI.2014-04-26

R4 Im R, QUL RN R SR T AEA
GEMW s )i I IR A 2 S 2 T T REAEAE B0 [ 2 1L
KL @RI AR TE LA AR N R ol 18
FETE S BR LS
1.2 FRBERIS

WEXTE NN GIS Rt R PIBETY , M4
T GIS ZaZx iy BB BB AT LU B JLAN SRS DL
P 1 Ozl F R o AT ;@ F FR RS shl e i
K, @TH] JE , @i AETE HUFA ST ke,

Stk
P 2 - s T T 'i"’iﬂ)ff‘
HRUE T R
NI OEEY I /__'
i f— = . |fl
|_TE'FMS = ‘_'_ |
- L st
Sek LT IR R

i, 1 P, .I X T T 1 l‘_
B1 EREESE
Fig. 1 Classification of defects
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Fig. 2 The principle of the ultrasonic method
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Fig. 3 No.14 test point location diagram
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Fig. 4 No.14 measuring points A, B two
schematic diagram
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Tab. 1 Percussion before and after the test results mV
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Fig. 5 Continuous measurement mode transient recorders
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Fig. 7 The spread of different noise sources in the GIS
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Fig. 9 No.14 measured at the point of adsorbent shell
surface impurities

3.14 #3EHFER

IRYEIIAR ARG, R & I BB 2 T [
S W B T 58 AR T e o BT 7 A 1) SR A P R i 5 | ke
1), 2855 FAth) BRI E AL A2 T 220 Lo,
WUAE B2 i B4 136 A T 07 B R 590 1 4 3% 6
RS TR 0 (S A FUAE iRl A, and ik
PRELR FH IO S N B T A BT T, R AL
PRIE TR T, BB A5 S B AT T R erss | 6
MEERIC 8 | s iR 62
32 2
321 HIALEA

2010 4F 1 J1 29 H ™A, #EfdH AIA JRyici i
IUREF S 7 K 750 KV 22N ZR AR HL v 70916 A
B 2R IR 75221 A MR ESTT G (R A 43 A B
DL P 10) - A7 e 350l Fi st | 90 8 e e
AR HORHTS I B TS BH 8 I s , B e (A3 T 20 mv,
R RMEE R 20 75, 2 A 3 B, 7EX} 75221 A #
B B T A 7 Rl — SO A S s & B R 5
VAR LA R T 48 mV,, Bl HAARIR Bcds W3 2,
3.2.2 RIEHIEHH

MR 2 MREE 7T LAE HY | 75221 A AH R =
TR NFAELE SRR G AR 5 R AR ] Py

PDF SCH# ] "pdfFactory Pro™ X RAG)HE www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

.88 - 2014 4 10 H

indz

$50% 10

B 10 WL=Sw
Fig. 10 Distribution of test points
®2 BIRHIKER
Tab. 2 Distribution of test points mV

TR 2010-01-29 2010-02-03

. AR 20.0 70.0
15 N

HHUE 6.0 24.0
. AR 14.0 52.0
25 N

HRE 55 17.0
. AR 175 48.0
35 N

HHUE 6.0 16.5
. AR 14.0 35.0
45 N

BRI 5.2 13.0
. AR 17.0 32.0
5% N

ARl 5.8 12.0
. AR 17.5 25.0
6 = N

BRI 6.0 10.5

JEE S R IR I R ks R R
22 B AT RER MR I IE # ia 1T, 3 2 TP 5
3% L X R AR A A B LR 11 12, T
U, p-p (EF1 RMS fEEF S, Hattn] IHERR R
FEHNCH , 50,100 Hz A3 B H. 50 Hz
Syt /INTF 100 Hz 43t 7 B e 255G N A7 A 55
SR, RSN R T B AN AR TR L

2 J1 3 HEG AR Ll oh T i —2 2 Wi
ML, SRR E, B T LRI
%0 1 APWTT 7522 Wi | AR TE 4T 75221
B g I iy L AR U R R RS

20 mV

50 mVv

5mVv

5mVv

11 ESEXEE
Fig. 11 Continuous mode map

0 90 180 270 360
HIL/)
B 12 HAfEXEE

Fig. 12 Instrument test interface phase mode map
T Ry I 2 R 5 A H U I ek B T DG R A 25 T
JU, B9E T R BT N Y RO S T HL Bl
T HERLAR B0 5 55 2 DR E BTz | 7522
WriEg-as BT, H 7520 Wi #e it 75221 R 0C T
AT FEHL AR A i {5, W W SRl i L i o7
FEFE T 75221A AH B 25 T 3¢ 3l fish Sk M 58 5 2 78 T
7522A AHIBTES AR E AL |
323 AZEMHEELR

2010 -3 A 11 B, |- RS Z I &I ik
T TR A P 75211 A FHFR S I 50 fih Sk ]
Y 2% S FEAF 4 8 PR Bl Sk O S 45 A A T F
IR | HLARRE B ULIE 13-15, 1] 13 il R0 1 4
G RIS SR A Jm A 2 a] AR
TER— A2, ] 14 BB 2 KB s I K50
i S AN 25 S A4 R EC R B S B

E 13 AL 1
Fig. 13 Discharge site 1

&

*® @

B 14 HFRARLGL 2
Fig. 14 Discharge site 2

PDF SCH# ] "pdfFactory Pro™ X RAG)HE www. Fineprint.cn


http://www.fineprint.cn
http://www.fineprint.cn

WE5E5 50 Hr

IR, F W, &THE GIS KA R B2 W T - 89 -

— 2 WYY

3
4

B 15 REFXHNMESZEGZRELE
RH SF, SIS BN EY
Fig. 15 The isolation switch movable side the insulating

€«

support bracket on the residual SF, gas discharge
decomposition products

3.2.4 AIHFR

HRAE GG O, IR R IR B Fa 2 48 2 2
FE 4 B I S Bl I S 48 TN T T2 R sk
BRRCA DL A S Y, fTE A ZRIER “H
257 NI A AR AT, S8k X2 B O
PRHAT RS | PR T T SRkl | e 45 2R 0
W R A A $E |

4 ZEig

1) FEGE 0 Jey R v BT T4 22 | B3 R A
FEIRARNELR | RlEA THIZMI, e ikE
FHT 22 Wi | — AL Bas | BE b e e st
B BB IS YRR A2 TR AR
REAE X ™ AE Jay 5 I A N B B E A T 1
SERHER 53T, 36 AT &l A 53 AR (G i oA
S, S B AT IN 4 K 2 HCR I ik

2 7 L SRy ORI X & B PR Ok $iR B B IF
HIL(07 55 GIS T8 NI 0 e A R AU | TR 448
ST NTREG | AL RIS R SR A
A RGPERAR, TFZIMBRXT 5 —FP A B 14 K
MF-BRWoT , 456 /s Br 08— A F 61
AT GIS A NERE BRI i, BAR GIS 1%
L ABA T, T T B H i s L
AR GBS T T | Feor R AR A VER

TEHL NI RG By T AR | I 7843 & 14 5 A
PR P A A, 6 GIS B & HEA T /@ A |
e e KAWLETT, B RTHCZ 50 MELE
FIPEARNT A | WAEA G TAE R4k ST R GIS 15
2 ISR BR A A AT FAE ST | W] PN A OC 2258
WA GIS 543 SRRl | R A Ak B pe it
B2k

SRR

1] SREEI. S ETF O AR s AT SE R [M]. JEst b
[ e g i A, 2008.

GUO Xianshan. Practical technology of the production run
of the high-voltage switchgear [M]. Beijing: China Electric
Power Press,2008.

2] ERAEMAFE.Q/IGDW168—2008 i AE Hi % # RS 4615
RIS HFE[S]. 2008.

State Grid Corporation.Q/GDW168—2008 State of the
transmission and distribution equipment maintenance
testing procedures[S].2008.

[B] A7 SRBIEL, X TLAR.GIS JRy#l s v i b 12 Wik e e
5E[3]. B L ARZEH, 2005(11):92-96.

JIN Lijun,ZHANG Mingrui,LIU Weidong. GIS partial
discharge fault diagnostic test research [J]. Transactions of
China Electrotechnical Society,2005(11):92-96.

[4]  BRGEH AT B AR S .GIS Bea T SRy AR
Ml AT 22 34T [3). FL P 553 i R, 2010, 26(7):34-38.
CHEN Xiaoging,REN Ming,PENG Huadong,et al. An
analysis on affecting factors of SF; gas decomposition in
GIS equipment[J]. Power System and Clean Energy, 2010,26
(7):34-38.

5]  ZEHE,E W A .GIS JRyFR i H 4 R 7 A A

WY [0). B MBI | 2007,1(1):41-45.
LI Chengrong, WANG Hao, ZENG Shusheng. Experi-
ment research on ultrasonic band selection of GIS partial
discharge detection [J]. Southern Power System Technolo-
gy,2007,1(1):41-45.

6] B RN, XU TF 58 S A e 2 W R AE GIS J=y &l ikt v
R b g R ). B ER IR, 2013, 7(3):76-80.
HUANG Fengping, LIU Kaigui. The application of online
monitoring technique with UHF to detection of the GIS
partial discharge [J]. Southern Power System Technology,
2013, 7(3):76-80.

[7]1 PH¥IESF, SR LG B M A G BEARM]. dba . P EH
1AL, 1998.

LUO Xuechen.SF; gas insulated enclosed switchgear [M].
Beijing:China Electric Power Press,1998.

8] e, ik B & F R TSR GIS & i
KRk ] B 55T AR IR, 2013, 29(6):67-70.

LONG lJinzhuang, WANG Ketao,ZHAO Xin,et al. A
practical engineering method for gis leaking quantitative
detectio[J]. Power System and Clean Energy, 2013,29(6):

67-70.
[9] PRI SFe Wi & S IR M), dbas, w7 il
1, 2004.

CHEN Jiabin.Practical techniques of SFs circuit breaker
[M]. Beijing: China Electric Power Press, 2004.
[10] GB/T 1984—2003 = 38 It M H#%[S].2003.

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

.90 -

2014 410 A

indz

%550 & #1014

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

GB/T 1984—2003 High-voltage AC circuit breaker [S].
2003.

TREB, 5K 2% BRI , 55 ey T % 2 S L0 T M),
Jeat iR T R, 2000.

XU Guozheng,ZHANG Jierong, QIAN Jiali,et al.High-
voltage circuit breaker’s principle and application [M].
Beijing:Tsinghua University Prees,2000.

5 FR.LW21-126 B SFg WK A B 2 AT 5 AL [I]. =
FEHL#Y,2002,38(3).61-62.

GUO Cheng.Fault analysis and solution against to type
LW-21-126 SF circuit breaker[J]. High Voltage Apparatus,
2002,38(3):61-62.

IEC 62271-203:2003 %l & Hi . 52 KV M LA b4 2
) EHIT G #7([S].2003.

IEC 62271-203:2003 Rated voltage to 52 kV and gas-in-
sulated metal-enclosed switchgear[S].2003.

PR, 5Kk 5800 kv HEZX SF, Wi &R AR 5 T A&
[J]. WiRHLES 2009, 45(6):1-4.

SUN Yongheng,ZHANG Duo.Research and development
of 800 kV tank SF circuit breaker [J]. High Voltage Ap-
paratus, 2009, 45(6):1-4.

IEC 62271-100:2006 7= H: 32 It Wt % %% [S].2006.

IEC 62271-100:2006 High-voltage AC circuit[S].2006.
KT e P S BRI R FH M. b W R 2
*t.,1989.

ZHANG Jierong.High-voltage electrical principles and ap-
plication[M]. Beijing:Tsinghua University Press,1989.

AR 2 A L g EOR M), 3 B s i
2011.

LIN Xin.Modern high-voltage electrical technology [M].
Beijing: Mechanical Industry Press,2011.

T 1) BH.SF, W7 25 B A BT [9]. R HRL A, 2001, 37(5):
22-24.

WANG Xiangyang.Fault analysis of hydrallic actuator for
SF; circuit breaker[J]. High Voltage Apparatus ,2001,37
(5):22-24.

MM, BN, AR LW15-252 T SF, TR LKL
s B AL T[], A R A, 2004 ,30(12) : 60-61

XIAO Hui, WU Xuebin, ZENG Xiangjun. Usual mal-
functions and treatments for typel LW15-252 SFs circuit
breaker[J]. High Voltage Engineering,2004,30(12):60-61.
STOVING P N,BARANOWSKI J F.Interruption
vacuum circuit breakers [C]// IEEE 19th Int. Symp. on
Discharges and Electrical Insulation in Vacuum.Xi’an:
IEEE, 2000:388-391.

life of

[21]

[22]

(23]

[24]

[25]

[26]

SLADE P G.Electrical switching life of vacuum circuit
breaker interrupters [C]// Proceedings of the 52rd IEEE
Holm Conference on Electrical Contact.[S.|.]:IEEE,2006:
32-37.

JUDD M D, IEEE 1.Using finite difference time domain
techniques to model electrical discharge phenomena [C]/
2000 Annual Report Conference on Electrical Insulation
and Dielectric Phenomena.Victoria,Canada:lIEEE, 2000:
518-521.

JUELS EWSY BN, 5 .GIS JR i e v Il S
ST S A ERBE 53 BT[], H TR 2%, 2012(3):51-56
YAN Yuting, WANG Yazhou,DUAN Shaohui et al .Study
on live test principle of gis partial discharge and analysis
of site defects[J]. Insulators and Surge Arresters, 2012(3):
51-56.

M B, AR BT K W SR 2R TS R 4 2%
R AT []. Bk A, 2011(4). 23-28.

DU Nian,HUANG Jiancai,ZHU Yongli. Discharge condi-
tion assessment of polluted insulation based on K-two-end
clustering[J]. Insulators and Surge Arresters,2011(4).23-28.
B Bp,E W™ 5R SR M R ROE Tk
HI AT 5 ELA D). B TR 2%, 2011(4): 9-13.

YIN Qin,GUO lJie,YAN Qiang,et al.Analysis and com-
parison to correction methods of discharge voltage of ex-
ternal insulation[J]. Insulators and Surge Arresters,2011
(4):9-13.

MRRR, # M B HEXEEAh AR REEeL
H BB R RIS (1], A 5 TR AME:
2008,29(1). 31-36.

CHEN Wenliang,DONG Yan,JIA Hua.Preliminary re-
search on partial discharge and self-healing characteristics
of metallized film capacitors[J]. Power Capacitor & Reac-
tive Power Compensation,2008,29(1). 31-36.

[27] B ARt B E H ) L A AR Y PR 5 X0

JEiE

V], BT 5 ToUIRME, 2009, 30(2) : 7-9.

XIA Jianzhong, Ll Hongchen.Research and countermea-
sure on partial discharge of power capacitor[J]. Power Ca-
pacitor & Reactive Power Compensation,2009,30(2).7-9.

45 (1980—), %, TAEIT HIF KA Fd S R %R
B S Ak,

54
#(1985—), B , M TAIF KN F & ) ZLF

G S

W, K] 5 e AT AL 2R AR

AF R(1984—), Kk B IR KA FE N RA4E

2 IAE,

PDF L "pdfFactory Pro™ i FH AL www.fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

