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Detection and Electric Field Analysis of Surface Defects on Porcelain Post Insulator

ZHENG Zhong'?, FENG Wei'?, PAN Chunhui’, ZHANG Changhong*, LI Dong’

(1. State Key Laboratory for Alternate Electrical Power System with Renewable Energy Sources, North China Electric Power
University, Beijing 102206, China; 2. Beijing Key Laboratory of High Voltage & Electromagnetic Compatibility, North China
Electric Power University, Beijing 102206, China; 3. Shenzhen Power Supply Co., Ltd., Shenzhen 518001, China;

4. Maintenance & Test Center, CSG EHV Power Transmission Company, Guangzhou 510663, China; 5. North China Power
Engineering Co., Ltd. of China Power Engineering Consulting Group, Beijing 100120, China)

Abstract: The power grid has bad experiences with high voltage post insulator breakdown, which cause
further power outage and equipment damage. The failure statistics shows the failure patterns and indicates
the most vulnerable position along the pole. The precursory scenario of such breakdown, where a small
groove appears at the bottom surface of the pole, is analyzed for the spatial electric field distribution using
finite element method. The analyses show large electric field variation at the point of defect, which gives
rise to an innovative approach to detect such defect prior to failures. The feasibility and sensitivity of
such method is discussed and the online field interferences are cleaned.
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Fig. 1 Three dimensional model of

post porcelain insulator
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Fig. 2 Effect of cracks on the electric field distribution

in the outer edge of the insulating pillar
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Fig. 3 Effect of cracks on the axial component of the

local electric field
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Fig. 4 Influence of crack depth on the axial components

of the electric field distribution
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Fig. 5 Influence of crack width on the axial components

of the electric field distribution
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Fig. 6 Effect of near surface porosity type defects on the

axial component of the electric field

4 IHNHA

TEMG IR T BEIET T, SCB Yk
i ARE S 22T, %85 Le R4,
et LN il U 8177 il i R R Sy R
02 FEL S I A2 RS i i B8 3 T T Bl R R AR K
IAEIEAR A/D SRAE 4 A [E] e S [ [ B 87 7 foi 10
G, T LIEREAT B U il LA S8 R i A
RO T AT DN (BRI AR e PRI 25 e O Sl
ACRAET PRI AR OL N A, X R e AT
FERAAL B AT LA ROMHRRR 0 Bl AR A —
A58 Ji] e B A SR ) R 5
H R R T AT B (5 5 oo 4R UL AT
AL ST R 2R 1 IO AR SRR BT A

5 4Z5ig

SCHR A FRICEE COMSOL Mutiphysics, JF
JB T AL R Sl R 4 kT T HL 3 AR B 1Y)
i BT AR AR 4508

1) g 00 e S R T 46 % - % 1 R 3 ) il 1)
AT DU SSRGS A 3 T ) S NS BR | SIE
BT SR 24 2% - I TCRAGI

2) SCHE R I S TR FE O, 9 B B | X HL Y
SIS IR, WA G AR YR K —
f | I AR K24 1.4 5, 24 58 4 /N —£5 A

6_

——2

——4

BRI /(KV - em™)
&
]

0120 140 160 180
W /mm
E7 BEESHWHER
Fig. 7 Results of analyzing the data signals
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