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A method for reducing partial discharge of GIS basin-type
insulator and its application
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Abstract: To reduce the partial discharge (PD) of the basin-type insulator in gas-insulated switchgear (GIS), reduce the
occurrence of insulation faults, and improve the safety and stability of GIS operation, we took the 252 kV basin-type
insulator as the simulation analysis object. The basin-type insulators with and without grounding shield ring were conducted
simulation calculation by Comsol software, and basin-type insulators with different sizes of grounding shield ring were
conducted simulation comparison analysis. The insulating and mechanical properties of the basin-type insulator were further
verified through experiments. The results show that adding a ground shield ring in the basin-type insulator can effectively

improve the electric field in the wedge air gap region and significantly reduce the partial discharge value of the basin-type

insulator.
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Table 2 Relative dielectric constant of 252 kV basin-type

insulator components
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Fig.3 Computational model meshing

1.7 MM ER

A LA TR 252 kV SF, 444 GIS ) 7 46 4%
T-EE R R, SR Ak 5 2 b B PR 45 K 1) 7 X e
G 7 AT U B S AR AT B 2 R A T AT X
Eb 3 AT, P o s ) AR v, 0 i X L B IR 2R AR o S
B D AT 2 HEE 047 Bk B L, B A9 i
REERTTZ
2 HEZRSRH
2.1 BRI EX e FEIANENI

554K 4% HEL 300 mm, #5735 H.4% D B 300
mm, Hi R IR A2 o B 10 mm ), BR 3 AN SC 1.4 )i
G2k A 53 ) X B AN 25 B A 1 4 R 4 7 RS
HhBE B 0 2 32 2 7 3R AT FLIA 05 N L, LA 4
1853 A 2= B4 Sl 1 4 F0 B S BT, 7 R % 1y
T 00 2 TR 140 % T D7) 1 L 37 5 5 56 B S S 6 S
THTR , % 4 7 N 3R T Y R & A R ) 0
JEE 56 L 43 90 an T 8 AP 9 BT o, AR AR IX 8 5 Ak
FHL 37 5 BE T L ] 10 s, 2 a4 2 1 1) L 3 et E
LR 4.

M 4~10 F1FK 4T ULE H, & A H BRI 22
T A8 5 1 H A S5 46 78 b BE B Ak H 3 B B 1 2
1, U B 5E BT B TR R BE RO . 38 kb BF
I Ja g A S ™ TV T D7) [ P 37 8 2 Sl 3
I, AR B AE L 37 5 B VE AL YE Bl Y L 37 5 K24 0.3
kV/mm. 30t 538 fE , 2204 2 N R ' A
S FEL 37 5 B KRR /N 5 0 R AE SE AL 52 A, 37 5
WML 9 kV/mm. AN, T8 5 I ) A



140 A ARl 2025,58(1)
11
lg —— SHUBER
g i
£
Z 6
= 5
e 4
X3
2 2
1
0% 30 700 750
FK/mm

4 FEMRINAREEGFRNFESHEE
Fig.4 Cloud diagram of potential equivalent distribution of
basin-type insulator without grounding shield ring
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Fig.5 Cloud diagram of potential equivalent distribution of

basin-type insulator with grounding shield ring
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Fig.6 Tangential electric field comparison diagram on the

convex side of basin-type insulator
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Fig.7 Tangential electric field comparison diagram on the
concave side of basin-type insulator
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Fig.8 Synthetic electric field comparison diagram on the
convex side of basin-type insulator
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Fig.9 Synthetic electric field comparison diagram on the

concave side of basin-type insulator
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Fig.10 Electric field comparison diagram of

shell at wedge air gap
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Table 4 Comparison of electric field strength of

basin-type insulator
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Fig.11 Tangential electric field comparison diagram on the
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Fig.13  Synthetic electric field comparison diagram on the

convex side of basin-type insulator
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Fig.14 Synthetic electric field comparison diagram on the

concave side of basin-type insulator
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Table 5 Comparison of electric field strength of
basin-type insulator
kV/mm
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Fig.16 Tangential electric field comparison diagram on the

convex side of basin-type insulator
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Fig.17 Tangential electric field comparison diagram on the

concave side of basin-type insulator
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Fig.18 Synthetic electric field comparison diagram on the

convex side of basin-type insulator
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Fig.19 Synthetic electric field comparison diagram on the

concave side of basin-type insulator
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air gap
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Table 6 Comparison of electric field strength of
basin-type insulator
kV/mm

D/mm 290 295 300 305 310
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