Hssk H7H.1-15
20254E7 H 20 H

M EL

Insulating Materials

Vol.58, No.7: 1-15
Jul 20, 2025

DOI:10.16790/j.cnki.1009-9239.im.2025.07.001

FESHES:TM215; TM216; TM213

BT S-EFEEGKIIINIESERAFEMRER

}_‘3 %«ﬂr’ 1% _Fj‘—:" —g\“f{,é%’ .7%5017?@3, #i/fé':}é
(REXRE wAAsEEEIREER, XE 300072)

OB AR URE ST R & (GIS) R MR8 S i L 2 s (GILD o B e R &y ) R s AR o, R A % 7/ -
[E6] 7 T (19 468 25 1% RE AR A A2 BT GIS/GIL B %18 4T % A R B 3 . W ORIIE GIS/GIL ¥ E TRE Nl Hh i 4 4 % 4,
Y [ 9 T 46 % R S L) PR 20— [ T G VE BE R TH Ik SO B o NSO S A B - [ 7 1 448 2 Uk i 17 7
R 23— [ 5T LA BN A AT LR K LA PR 2 A 2R S A R TV o AR )V <R TR B i S i 4
GORARIONLEE , 1 25 0 R ORAZ SRR R D 3 1 e o 3556 A IR B R B 2 S A v 1R [ T T A8 2R R 1 O i 46
AT G R YA AR B N 2% IR AR T T 0. B R T GIS/GIL A I 46 25 /<~ ] 57 I 46 2% (K F 72 77 170

KR : GIS/GIL 5 [ 5 1 4 2 s A 10 HLAAT 5 < J TRlOhE s A B A R <A

Research progress on failure mechanism and improving method of
gas-solid interface insulation for insulator

LU Di, GAO Yu, HUANG Pinhao, LI Shuangying, DU Boxue

(School of Electrical and Information Engineering, Tianjin University, Tianjin 300072, China)

Abstract: In the development of gas insulated switchgear (GIS) and gas insulated transmission lines (GIL) towards higher
voltage and larger capacity, the insulation performance at the internal insulator's gas-solid interface is recognized as a critical
factor affecting the operational safety of GIS/GIL equipment. To ensure the insulation safety of GIS/GIL equipment in
engineering applications, it is imperative to elucidate the insulation failure mechanisms at the gas-solid interface and explore
methods to enhance its insulation performance. In this paper, first, the research progress in the field of gas-solid interface
insulation was reviewed, the mechanisms of dynamic charge behavior at the gas-solid interface and its influencing factors
were analyzed, and methods for charge regulation at the gas-solid interface were introduced. Subsequently, the mechanism
of insulation failure influenced by metal particles at the interface was discussed, and the motion characteristics of metal
particles and their mitigation measures were summarized. Following this, the insulation characteristics at the gas-solid
interface in environmental-friendly insulating gases were described, and the methods for electric field regulation and

flashover voltage enhancement at the interface were summarized. Finally, the research directions for gas-solid interface

insulation of insulator in GIS/GIL were outlined.
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Fig.1 Electric field distribution in DC GIS/GIL before and

after voltage polarity reversal
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