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Experimental Study on Development Characteristics of Point Discharge in GIS

WANG Caixiong, TANG Zhiguo, CHANG Wenzhi, ZHENG Shusheng, LI Chengrong
(School of Electrical & Electronic Engineering, North China Electric Power University, Changping District, Beijing 102206, China)

ABSTRACT: Study on the development characteristics of
partial discharge contributes to make an accurate assessment of
the severity of discharge and give a reasonable maintenance
strategy for the equipment. In view of the fact that point
discharge is a common and typical partial discharge failure
occurred in gas insulated switchgear (GIS) equipment, by
means of researching the discharge pattern features of detection
signals of ultra high frequency (UHF) partial discharges during
various stages in point discharges development process, the
development and variation law of discharge characteristic
parameters with testing time during various discharge stages
are given to offer the fundamental to assess the severity of this
type of partial discharge failure. Research results show that as
for point discharge the amplitude of discharge and discharge
times increase at first and decrease then along with the
prolongation of testing duration; the ratio of discharge time in
positive-half period to that in negative-half period as well as
the ratio of discharge amplitude in positive-half period to that
in negative-half period present the trend of gradual increase;
the decreasing velocity of discharge times will be faster along

with the increase of relative amplitude of the discharge.

KEY WORDS: gas insulated switchgear (GIS); point

discharge; development characteristics; variation law

FEE - T e T80 PR A e A B 0 T v i s £ B R
MR AER IO EAL 25 A B B A AR SN o R TIE
A TR G AL B v 0 ol DL ) S 78 ) S
W, R AT FUAR i R A J e A T A B B R v AR S
TR AT 5 TR R AR AR AIE, 45t T 25 J50R R B B TR
PRI 25 Bt 16 P [ PR A R AR AR, A i ST J) T
Wb R L IS W PR TR . WETUEE SRR X TR v
JBCHLTID 55 » T80 PR (LR TP K o P 1) £ S B 1 5
ELDNEY TN 0) ST ST SN G RV & Sz TN SRS O LR

EeWB: MEESEMI S REFRIBH©O73 BH)
(2009CB724508).

The National Basic Research Program of China (973 Program)
(2009CB724508).

dp0 R FRLR AR 2 L I 385 e ] (1% S K SR TR HR 38 3 15 K
e, TR0 FEL TR AP ARG T P i S P AL X S L P 8 o A e e
KR ARG R B s R R s AR AL R
0 3%

AR 2 2 4 %% (gas insulated switchgear,
GIS)X & &) R T EE W&, HAl, 5
e AL R3S TS RS WU v R I T GIS H A 9% 4
ZORULI— P A T B, E A SR T KR
50, AR R B AR S T, gk
AR5 R 8 T HEL A (18 A Je i Rt el 80 7 B 2
AR B2 T 5 PR A IR B I S o 45 1

KEMFFRYW, RS e
FRBE b AN [ 22 AR B dageie v, AR A PEHA)
JBCHE ™ R R AR L 2 K. SBR[ 17- 1818 X K B A
M AR 228 1 L) 0 H ) A ST 2 A AR
WA T — BRI . SCER[191K HIBORI 2R AN A 1
Sy BT, TR RS GRS H A T R
e T IMARAE S RGN AR A B VAL 92
SCHR[20-2610F 5T T i 4048 2 5 A A2 v &5 P s
(R R BB TRC R ISR Ok A a0 T8 v 2 B A o e
DA R RS T A 1k e BB AR A

ENEIEE Y Gix i) Gila N 2 N d s S
XF4TC HL A  R) A FR R L A R A T
SR — 18 g vkl ok i v O e R v ] — SR R
AL f B R IR B 21 5 R R A J=) 5 80 H, Wl o ey 7
R A W AE . DRI 5 S 5 P L 7R )
JR TS W B S A, O S S TR H e e s A R
FUs RIS BB AE 2 B R R () AR A A
MG HGARS R R E Z M BER, AR
O S W R RIS RIS

AL GIS H LY [ 20 g 750 R R 2 1R A 491



158 TR AR SR 15 vl 3 o R SR R PR IR B 9

Vol. 35 No. 11

S s L A R PRI i, SR TR v )
P TBCHAS I 7 VIR SUAN [R)BCHR  Fe B BB PR 8 R A
UL, 25t A TR R T B -~ BB e 2L ~F
PR IR B O IR L IE S
Ji T80 P R i 2z TR P K e g 5 T HL R i 2 B
Wit 16 I ] PR A AR ALY, A2 SR IR Jey B J e
FEERE S WIS A U
1 REEE 5RETE

S PR AR A0 0.5 mme (BTSN [

JEAEILIE GIS Wk I REZ LR A, R R GIS 4b
BE20mm, W 1 Pros. B RS WK 2 s,

E1 KinmERE
Fig.1 Point discharge model
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Fig. 3 Discharge pattern of point discharge at initial stage
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Fig. 4 Discharge pattern of point discharge
at second stage
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Fig. 5 Discharge pattern of point discharge at third stage
G350 Ay 2 S TS P 5 9 B K 6 BB A e PR T R A
.
M1 3 ATLAE e JBORAE 5 32 B A A
“FJA B 200°~3300 Y A, HARATA R Y 2R AR 35



Fashk: E1Y

B B R 159

1.0

i i
= os = 05
0 =
=z =z
0.0 L s ’ 0.0
0 180 360 0 180 360
AHAE/(?) AHAE/(?)
(a) KK (b) U-onilE
600 2000
= =
= =
£ 300 1000
= =
=y ey
0 0
0 180 360 0.0 0.5 1.0
FARL/(°) AR IEAE
(c) N-&iK (d) N-UEK
6 RImKEE 4 IR ER RORTERIL E

Fig. 6 Discharge pattern of point discharge at forth stage

AT T s S ORTBCR MR Y BLAE TSR J 3000
B3I YR TR P 5 TR 5 PR ARG T A = 70 AT A
0~0.5 Y[ N 8 A 4] 300° BV A EOR
U2 s TRCREAR 5 RS I RDBR ARG S . P T8 FL T
B, BORUCEBEA IR R KRR, R
Bek o 1R

& 4 PTRLE IR RIS S, TRRAE S

SO AE AT J () 30°~150° F1 47 J] )
255°~320° (R FE N, FAR ALV Bl A A B T
RS 5 TBCRAE 5 7E TAUE - Ja i d K B W /s
T R RIEAE, 1 BRI SORIR (B2l
R E 1/4, TR S HIARDN R T 220 A 7E 0~0.5
JOFEI, TBCRAR S AEAD IEAEL ) 0~0.1 Y Bl N 73 A
ST AETTHUEE R 120° By LA A T4
B J 3000 BTV Fl N BRI B 2, TE 3000
B3 Ve PRl A IO R e %2, D A PR T H
ITE S NIee DE ER CERVEV (R ERO L R IENI DRSNS (25
MR, TR AR OB AR R R AL 0~0.2 YT AR
D, ORI BRI RN E DL 2 4N
1200 X,

HIIE 5 ATLAE e JBORAE 5 3 B A TAE
) 300~150° A4 ) 245°~330° YA,
RIANALYE BEEA B T 5, iy B
BCHOHRFAESAL: TS 5 A2 BT F ) e K
RN NE O GRS IN L RIS DL M Wi iE PN H|
LN 1735 JEORAE S KA DR (2 2200 A
£ 0~0.5 Y FH Y5 7E TAIE -4 60° Al 120° BT
FE NSO IR B K A6~ J . 300° BT s i N i
LB %, e 3000 BY v A TSR B 2
56 O M) CERV e CRTE A RiE DL B GV €

AFDTREL PRI 3SR S 25T B, e P A T A R
WEAELIF) 0~0.15 e [ Py TV kL, JB0H R ESCLE A X s
fHE ML T B2 290 850 K.

HE 6 i LAE e A 5 3 2 A e TALE
FJE) 300~150° FARF F 1) 240°~330° Ju R Y, H
SAUNEIEH FIEARBH B E S . XS REN B
1A 2 FRRFAESARL s TS B 5 0 D AE e J 1) e K
i GEN R R N i Y 0N (= R B S W
B KTBCRMEAE L) 0 SR 125 T30 5 BIAR XS
W E B AR AE 0~0.5 YEEI N 78 TAIE -4 60°
AT 120° Py B LA S AR F 300° BT i il N
R %, Horh 1200 BT R Y R T B i
EINNCE o MW i0)ii GiRYV€ 1 U AR TE 2 i O 5 P i1 GGER VS
K it AR 0 HL I L )38 K SR HR AR B, RO R IR B A
TR AR AEL 0~0.15 i [ P IR 92D, TR A
AR IRAE RS NS DL N 52 2920 1300 K.

3 RimMEBIERIMERBIFIES T

3.1 EIh I {E R0 T 55 B HA M Y T 1 A e R 3K
Rl iR I8 B (8] B TR (LRI

XPAE 2 h IS IR] B A TBORAE 5 1R~ 24 T H s
AR PR R R B AT S, A EE
4 T80 P RS R A0 ) $ P P S 2 e Tk B B A
IR AR A it 2, il 7. 8 P

B 7. 8 AILLE i rR AR 5 s R B bt
F R0 I ) E A3 RIS e T s o PR AR a3 ik

0.24
=
=
;F:LH
2 0.16
=
oy
H_
0.08 s : :
0 6 12 18 24
TN [)/h

7 TR R NEERE IR LG A B A 2 1L B 2k
Fig.7 Variation of average discharge amplitude
with test time
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Fig. 9 Variation of maximum discharge amplitude ratio of
positive half-cycle to negative half-cycle with test time
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