5574 4510 . 133-141
2024 4F 10 H 20 H

M EL

Insulating Materials

Vol.57, No.10: 133-141
Oct 20, 2024

DOI:10.16790/j.cnki.1009-9239.im.2024.10.017

FESHES : TM216

A2 GIS/GIL 5 F N B I BEA B (LR T 5
&R MRS 7 RS

Boowm, AWET NAK, REKR, HMAE

(1. AR B/ A AMZHRR, 2/ &S 330096;
2. REXY AL aIRFER, XF 300072)

W E ARG R R E PIT R (GIS) B N 8 0 <8 JR TORL TS e 2 51 kS 7™ 28 1 AL A W 28, T 5 6 468 2% 3 THT TR R o
S L i AR L AR SCHR A R D RE G FRE 200 5 1 1) < TR RIORE B B U7 ik, 7 ST A s 2 T L R 0 A DA B R AR
KLZ R . 45 5RR Y GIS Ah 7e 3% VR TR0 <& J ok 32 Bk i) i3z UMD, R 6 & iz sh i s . &2 (hRe
PP (e, -FGMD A 251 (1 R 8 BRI AR 170 30k, 7T 6 42 090 T P37 2 A1 4 TR I 68 <6 JeR TRIOKSE i 32 1Y R 8% 70 77 1 I il ) R
Yy e ik G R ORLE A48 % T 183 . SR e -FGM 45 %% 1 GIS ¥ 41 52 2 1 L3 1 i, (8 < SR IMONE 128 3y sy BE L34 B0 2
Gr EWRZI2715 . 5 e -FGM AL T HILL , 3 T 90 LA S0 B0 TH R B A 22 () ) R 006 L 1) 6,-FGM 26 219/
T E ORI R L, A S A A R R S TR i RCR

KA GIS s GIL ; DhREFE FEM KL s Wi i 7 40 ; < e ORI i 5 3R 411k

Dielectric functional gradient design of AC GIS/GIL insulator and
research on expelling of metal particles
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Abstract: Metal particle pollutants inside gas-insulated metal enclosed switchgear (GIS) equipment can cause severe
electric field distortion, leading to surface discharge of insulators. This paper proposed a method of dielectrically
functionally gradient insulator for suppressing metal particles. The electric field distribution around the basin insulator and
the motion characteristics of metal particles were simulated. The results show that metal particles released from the shell are
affected by the axial electric field force and tend to move towards the insulator. The permittivity distribution of the laminated
functionally gradient (¢,-FGM) insulator decreases in the radial direction, which can homogenize the electric field
distribution along the insulator surface and drive away the metal particles by reversing the electric force with the axial
electric field. However, the ¢ -FGM insulator enhances the electric field on the surface of the shell, and the jump height of
metal particle is 2.7 times higher than those around the uniform insulator. Compared with ¢ -FGM insulator, the &-FGM
insulator with a spatial permittivity gradient, which designed based on the topology optimization, reduces the jump height of
metal particles and performs better effect in regulating the electric field and expelling the particles.

Key words: GIS; GIL; functionally graded material; surface electric field homogenization; metal particle suppression;

topology optimization
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Fig.2 Relative permittivity distributions of the uniform and ¢ -FGM insulators
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