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Influence of Surface Conditions on Flashover Characteristics of Supporting
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Abstract: The operating experience of SFg gas insulated switchgear (GIS) shows that insulators are often the weak
link and key factor of system’s insulation. Therefore it’s important to find out factors influencing flashover charac-
teristics of insulators. Based on a steep-front impulse test device, this paper presents our study about the influence
of surface conditions along insulators on their flashover characteristics. The results show that increasing the surface
roughness would decrease the flashover voltage of insulators, and this phenomenon is analyzed from the perspective
of surface absorption ability of insulators. Flashover voltage drops obviously when conductive particle is attached to
insulator surface, and the closer the particle is to the high-voltage electrode, the lower flashover voltage becomes,
which is due to the change of electric filed along insulator surface brought by the change of particle position.
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Fig. 1 Structure of 1 000 kV steep-

front impulse test device
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Fig. 2 Configuration of conical voltage sensor
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Fig. 5 Positions of needles adhered to insulator
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Table 1 Relation between average surface roughness

of insulators and type of abrasive papers

Wi H B4 15005 1505 805

SRR /um 0.110 0311 0402 1.397

39 %o AN [ MRS B8 190 448 2% it fin i #l bt 0
75 HAE IE SR B R P R B 50% 0 L FE R

FEIE R T e R R b ACHT BB Y 4 2 T
50% i FL AL 1 i, O 424.9 kV, 25 1500 5 D4R
TS oL e, 4a2% T 1) S0%H0HL L Rl 423.5 kV, 4
150 S AP ACHT B8 1 46 2% T 50% i FL HL R 419.6 kV,
M 21t 80 5 WP UCHT i 2k J5 4 2% 7 119 50% il HL i K
T 417.3 kV., BIVBE A 46 2 1 3 THORURS B2 7 15 K
A 2% 1IN 265 VL R SR TR AT

TE TR T ol s B AR TR R &b 404 T B 1Y
4 251 SO%THCHL HL R e, o 429.1 kV, 283 1500 5
AT B L I, 45 2% 7 19 SO% L HL A 414.8 KV,
22150 ‘ST TS 42+ SO0 RN 4118 kV,
M Zeat 80 F b ARAT B 1) 5 46 4+ 1) S0% 5 Fi FL
AR T 403.7 kY, BIVRE % 46 2% 3 THDREURS B i 318 K
Y 2% T INZE L R B WA . &7 S S0%CHL HL TR 5
o 2% -1 34 F HDORDRE BE I OC R A

430

50%5 L FE TR /kV
EEN EEN =
— (3] 3]
N () N

~
—_
=

405f

00002 04 06 08 1.0 12 14
- 349 22 i HLRE S/ um
B7 @“%FS500MBEESTFHREMAEERXR

Fig. 7 Relation between 50% discharge voltage and

average surface roughness
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Fig. 10 Field quantities at the interface of

solid and gaseous dielectrics
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Fig. 11 Electric field intensity distribution along surface
of the insulator without conductive particle
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