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Electric Field Analysis of Insulated Pull Rod with Different Particles and
Defects in GIS Disconnect Switch
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Abstract; In GIS disconnector, insulated pull rod is the connection between high voltage parts and grounding
potential parts, so it suffers a significant voltage drop. And due to the mechanical movement, it’s possible to
produce some particles, or mechanical damage on insulated pull rod, which may impact on electric field
distribution. This paper mainly focuses on the impacts of foreign materials and defects with diverse factors on the
insulated pull rod, to provide references and guidance for structural design, manufacturing, etc. First, with a
common 550 kV GIS disconnector structure and its operating condition, 3D finite element method is performed and
the distribution of potential and electric field have been calculated. Then, comparisons and analysis have been
done, including surface defects and foreign material with different size, and locations. At last, the correlation
between defects and the electric field distribution have been systematically analyzed. According to the results,
adhering metal particles on insulated pull rod are the most dangerous for field distortion. And surface defects close
to the low voltage parts are more likely to cause flashover. Based on the research achievements, practical advices
for the manufacturing and quality criteria of insulated pull rod are proposed.

Key words: GIS disconnector; electric field simulation; insulated pull rod; foreign material and defect

0 3= B B T 5C 3E GIS iy — AN B EEF B s T oG
— PP L TR BRI R , 7B RS g

R T L P A B T, GIS SR HL AP B S MR B A T e T AL L R L O 5 A 2

7 S 7 T (10 246 G TR BT, Ko ARG 4 e R B 75 5 i 9

SMAM.2015-11-19; BEAMN:2015-12.23 WaJF . fELRB T, EE AL AP B (B Bk
EEWE [ M A ARSI H(GYB 17201300112),
Project Supported by Science and Technology Project of State Grid Corporation(GYB 17201300112).




- 104 - 20164 4 H

Eudx

B2k Hal

Oy S 2 B R B Bl b B S A A

FEVE TS, BR O CR W7 0[] A2 65 1) 246 2% BE B 40,
I 7 B 5 T 1T v R 3 o0 A 25D U T JRD Y
Yy A e 2 R R R 0 AN 25 6 B 3% T
PR O GIS B 5 T 56 Al & sl i il , 4 2k i
FF, 2 15w 250, Hoh Rk AE Ry ik
B2 0 Y FL A 5 B A o ) I R 2 AR
TR LR B I EL DR e BILAG e shad A2 v, 1] g
P40 8 B 2 S ) S R G 9 A S R 1Y) 4 2 1
FEAE RIS R B ) R G R SR R B
B B T O 1) H 3 0 A e 4 G S R L A T
T B4 e 573 15 24k S V458 1) At oA 5% W 8% 9% 46 42 3B 17
LR 2 A7 B MOk AR £ 1 e

SCHRI A BRIT A BTk ik @S T =4k GIS &
BT R AL  TH T A S5 R L 3 o AR R
FEOHT T N B I K ST T L 37 A A B R R SC
580 R4 JE GIS B B P eSS A i . A =il
R SR T REES A TREREN
KWifae £ 4is17,

1 HERBE

S ST T — A =4k 550 kV GIS BEESJFOC =

Aep A JLER S LA 1,
#mRA% T
Sk B i

Y 2% P AT ot 4
il 3 Bt i 7

i o N B i 51
BT o
2 il 3 3 52 4% P A B

E1 GISEEFX&EHMRER
Fig. 1 Structure of GIS disconnector

Xof R 5 S ASE B PA ¥ F, 37 AT A SRR Wil 114 45
FALEE - 0 AT Bl il Sk B il B | Al Sk B il B | S
T A W GE S RS N R RS S 1A

fEh 550 kV 289 R G H GIS B B 1 ¢ e
HINER AT, 25 B2 R T 5T B R A I 2 R R
BEH RN 3 B SORH 15 A5 — A~ TE 5% A N Y B e
Gy 5o Bt 75 e S0 22 i 550 kV AR Gt s AT A
FLR I (T, B 550 000/ 3 x\/ 2 =450 000 V, HiAE
FHAE O TR B AR 4 T8 B b BT AR %

THE I B4 SR B AT AR5 SEg SR AR XA H
WE BN 3.5 1, AL TFANBEEG6S, 54
LA RE ARG A Fi v BB WL 1

F 1 SEAEMREX /B M

Table 1 Parameters of calculation

A2 B ARG A Hi,
SF, A M 1.0
B 1.0x10%

Y 2 P AT 3.5

B4 LG T 6.5

Ik 42 J& v WOk 7.0

2 ABBFSHITE

A PR IC Oy BT 15 2 T B R RS B T G (A
B P £ LS R LA 3 A I 0 . R A L S R LA AT
“EULIE 2, FE% 2 HhE T )RR OGRS A Y B
K HL S0 B A

i L o3 A L I A OGS 1 B K
S (B T 1 FE A LA R, BB o 35 3 o LU
W AR PR AT 4 B0 A5 AR IE , 76 & vp
HLE T, GIS T4 P4 11 4 JE 57 il B 2% 11 1) L 37 0
N T 24 kV/mm, T 48 S A4 RE S S D T
12 kV/mm"™ | 28 i 158 5 40 31 550 kV 28 i HL R &
Belh oL, 46 G b R TE A B AR 2.4 kV/mm,

Wit E 2 v LR S, m gk A s
fiile S B R b T8 R BLFT 2% I R 3 R RO
2 681.32 V/mm, & T il i H

Y AT AR HLAL L o A 2 LR 3 R 3 AT
D 48 % o A 2 18T L7 R 35 40 A O, P ik B AR T )
R D e FE A B A, 4 R P AT 2 1R AT 104.588 mm
(R BE TR T 50% 01 B | 1 d5e K 37 3 L HE 2 A S il
b SRy 4K 1/4 4b 35 %) 2 361.87 Vimm, ZJ5
Yt AE 209.18 mm AbTT 46 H BEE TR

Y ST R TH A FLAL L o A AR AR AT 4
GRALFTAE R % 2 He iy r i 43 5 25 v s T A TR) 1 248
Gt TR AZ AR K o R AR 40 119 B R 52 1)
SURGEAGES SV o Sl {27708 7T N K% D 1 N D )
H UK 3 14 55, FENLR i sl Rt v, B 22 B4R
KIHUFAE A . FE a7 b mT B s al H 2 1 ok 3
ZLIRE Je Bk 1 H L ih DR 4 R B A T A Y L
i, X SR T BB X8 G AT G 4 v BE 7 A B

INEER BT A] Y Bl ik Sk 5 il S A
FEAEFE 0 139~173 mm AR LT, 7 b b 4 1%
FF, 2l ful 3k B i 585 4 2 kT e iy 5 22 (8] A RE TP
LB TE  7E S BRIs AT AR 2 SO T R R



(LRSS g DT, XA, B

, S, GIS BB T XA AT 7 540 S BRI I (9 fL 3 00 - 105 -

BILIRIBILILL

B UL A
NI— OO0 B LI~ OO TNE LI OO LIV

SSOOSOOOOOOOOOOOOOOOOODOOOOOOOOD

OUNIOUINIOINIOINOINEITNI OUIIO I O~IND~IN
SONDONONNONODNONNONDONONNDNODONS

OO TI— OO NI OO AI— O~IN NI OOINGHD

Hf. V
()M Az 3 A
= 479459
= Il
:
=l
= [ 917°030
-215;.560
= 875950
= 3116:400
33567010
33357670
B 4075390
43137730
5547050
50347320
50747040
SE35137770
gg753.goo
£6777 .68
16712:410
£ 16952140
C17437.600
C 17671330
4140988
o 86300230
HAT: Vimm == 165950
i 9 5891160
(b) 37 43 A

2 REAXBFBUASTHRE
Fig. 2 Shaded plots of the potential and the electric field
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Table 2 Maximum electric field in GIS disconnector
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Fig. 3 Potential and electric field distribution along
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Fig. 4 Accident scene drawing for GIS disconnector
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Fig. 5 Insulated pull rod after flashover
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Fig. 6 Electric field distribution on surface bulges of

insulated pull rod
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Table 3 Relation between the distortion coefficient f and
radial positions X of defects on insulated pull rod

X/mm 50 100 150 200 250

f 1.799 1.712 1.730 1.627 2.017
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Fig. 8 Electric field distribution on surface depressions

of insulated pull rod
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Table 4 Relation between the distortion coefficient f and

radial positions X of defects on insulated pull rod

X/mm 50 100 150 200 250
f 1.795 1.714 1.736 1.727 2.054
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different factors
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Table 5 Relation between the distortion coefficient f and

radial positions X of defects on insulated pull rod

X/mm 50 100 150 200 250
f 2.879 2.908 2.891 2.803 2.854
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