FEa6E F S5 H
2026 F£3 H 5 H

i CENY 1 R R B S 4
Proceedings of the CSEE

Vol.46 No.5 Mar.5, 2026
©2026 Chin.Soc.for Elec.Eng. 2115

DOI: 10.13334/.0258-8013.pcsee.250516 XEHE: 0258-8013 (2026) 05-2115-14 HREHHES. TM216 CEAARIDA: A

ETHBAAHMNNESH®RET
PR &R -5 18 [ R e e i 73 SR A 3%

KE4 |, BT 1, I, BIAMA S,

WEW| S, ERALL TR, X T

(1. T mEvi&esHHE s Edad ) RKF), Ty RLFT 071003; 2. B K@ HARA
3, RT HIKEX 100031; 3. FEEHAMAFZARTEA RS, LRT AKX 100192)

Detection Method of Internal Conductivity Defects in Composite Insulators Based on

Electroluminescence
ZHANG Yuming', GENG Jianghai'*, PENG Bo?, ZHOU Songsong?, BI Jiangang?,
HOU Sizu!, HE Zhongfeng!, LIU Yunpeng'

(1. Hebei Key Laboratory of Power Transmission Equipment Security Defense (North China Electric Power University),

Baoding 071003, Hebei Province, China; 2. State Grid Corporation of China, Xicheng District, Beijing 100031, China;

3. China Electric Power Research Institute, Haidian District, Beijing 100192, China)

ABSTRACT: In recent years, the frequent occurrence of
decay-like failures of composite insulators has become a severe
issue threatening the safe and stable operation of power
systems. These failures are often caused by the development of
internal defects in insulators. Traditional detection methods
suffer from susceptibility to environmental interference and
low detection efficiency, which are not conducive to effective
defect identification. This paper proposes a new method for
detecting internal conductivity defects in composite insulators
based on electroluminescence (EL). Firstly, distortion
characteristics of insulator surface electric field with internal
defects are analyzed through a finite element model to
characterize the internal state of the insulators. Experiments
show that ZnS:Cu electroluminescent (EL) composite materials
can achieve luminescence response under high electric field
conditions when excited by high-energy electron transitions
and ultraviolet photons, which are also suitable for the service
conditions of insulators. Samples of electroluminescent
self-diagnostic composite insulators with internal conductivity
defects are fabricated in the laboratory. Charging tests verify
that the electroluminescent method can achieve
self-identification of internal conductivity defects in insulators,
and has high shape fidelity for defects. Finally, a comparative
analysis is conducted to reveal the superiority of the proposed

method over traditional detection methods. The results show
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that the proposed method can effectively identify composite
insulators with conductivity defects situated within the blind
zones of traditional methods, indicating promising application

prospects.

KEY WORDS: composite insulator; electroluminescence
(EL); live detection; conductivity defects; electric field

distribution
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Fig.1 Simulation model of

composite insulator with internal defects
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Fig.2 Finite element mesh generation and

boundary condition setting
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Fig.3 Surface electric field distribution of

high-voltage end of composite insulator
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Fig. 4 Electroluminescence mechanism of

ZnS: Cu material
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Fig. 5 Electroluminescence mechanism of

ZnS: Cu material
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ZnS:Cu composite coating
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surface flashover voltage of silicone rubber
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materials and composite insulators
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Fig. 11 Electroluminescence test results of composite insulator samples with internal conductor defects
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Fig. 13 Gray scale response analysis of

electroluminescent composite insulator samples
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