578 F9M. 125-130
2024 4E9 H 20 H

M EL

Insulating Materials

Vol.57, No.9: 125-130
Sep 20, 2024

DOI:10.16790/j.cnki.1009-9239.im.2024.09.013

FRE DS TMSS55

T #M=E/Y GIS/GIL IR §

SR

2% T fofl TR PERAE T AT 53

, PR, &

1 ISL
NER, R

(1. BRAri8 e A A RN o AR FAATEE, 58
2. IHAEKRF LA,

1 B TR R G TT 0 I A G R PRI FE BN A2, AR SCHE TS R Bk B 5 R O 1R T

MALR-ZAR, FEH’

e KF 830000;
% 100084)

BT Hrik

HH T ARl AR R B RS i ﬁjiﬁ?ﬂ%E\HJZJFi%ﬁ%ﬂ&fﬁ)%%l*ﬁ@%ﬁﬁE‘Jé’é%ﬁﬂ&ﬁiﬁé@%?ﬁﬁi,Hiﬁﬁfﬁc

Uit W T 3R AT R R AR O 46 B (1 T v R
SPEHF B 1245 LAE, HOb 7ok gl B2 skl

o BERIRM] ™ EGRIE AT 807 o AT v A TE s A A
R#Jﬁﬁ/&é@%%ﬁi%ﬂ@ﬁ%,ﬂ P 20 T U Bl s

HRRERIEMK. B, 6T I EBOT R PRI U 26 bR kB )7 7 TR

R N E R G ARG T 6T TG R O s SR AR )

Research on surface microdefect detection of GIS/GIL epoxy insulation
materials based on photon counting

GONG Duohu', FAN Xianhao®>, ZHAN Zhonggiang', LI Shan', DILIYAER -Duolikun', LI Chuanyang’

(1. State Grid Xinjiang Electric Power Co., Ltd. Electric Power Science Research Institute,
Urumgqi 830000, China;
2. Department of Electrical Engineering, Tsinghua University, Beijing 100084, China)

Abstract: To address the limitations of traditional methods in accurately detecting micro-defects in epoxy-based insulation,
we proposed a novel defect detection method based on photon emission counting analysis under different defect influence.
Insulation rod and insulation spacer samples with scratches, surface protrusions, and metal particles were prepared, and their
photon counting before partial discharge inception was tested under AC voltage excitation. The results indicate that the
average photon counting of samples with severe defects is 12 times higher than that of samples without defects. The photon
counting results are significantly influenced by defect types, sizes, position, and insulation gas, and the average photo

counting is positively correlated with the defect severity. Therefore, the photon counting can be as a promising tool for early

detection of defects in epoxy-based insulation materials.

Key words: epoxy-based insulation; insulation spacer; photon counting; partial discharge; defect detection
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Fig.1 Photon counting-partial discharge joint
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Table 1 Performance parameters of the photon counting probe
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Fig.2 Profile of scratch defects on the insulation rod surface
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Fig.3 Photon counting outcome of insulation rod with

scratch defects
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Fig.4 Profile of spike defects on the insulation rod surface
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Fig.5 Photon counting outcome of insulation rod with

spike defects
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Fig.6 Profile of various defects in insulation spacer
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Fig.7 Photon counting outcome of insulation spacer with

metal particle defects
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Fig.8 Photon counting outcome of insulation spacer with

surface scratch defects
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Fig.10 Photon counting outcome of insulation spacer with
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