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Fig.1 Appearance of insulators
RT3 TP R B BH S 5 2 b e
1.3 SEHNRBESENE

T DR H M T 4 S R 26 % 1 I A kPR RE
ZHAE M EdE . SO B TR A5 R 0 BRI, 252
YT AR AT R I TN 2% 1, 0 55k i S 4 2%
TSR NS EBRE , DAL RAE B 4 % F iR
TERE.

AT Hs i e S 400 % - 4 K Apr 8 /Ay —
BB RIS RV T R B AR BN TG,
DLSAL AR 3h 43, DURE B R ALK 43, (75 58 %
0.1 mg/em®, JR% A 1.0 mg/em®, £ K H: 5% 42
TR (48 h AiAy) Ja AT N s 6, (i 4 51 7t
FEZ AT, B S 8 2 1IN 3 K, e iR S
Y % F TS RGN 28 L AR
1.4 (EKkEREKIBENE

TR IR S 2t 2~ AH [v) 57 B 1) <= 4 A SR i i
ks, 7E PR B8 E SR TS B B D0 D o A K
SRIGUER BRI , 4% I8 DL/T 376—2010( &Z &5 4
G FRERR 2t 25 b H 38 B AR 250 ) B 0 0 o
HAGKPE R RS BT B et
1.5 EEMLIMEIEST

H T or BT A B B2 B de b RHOWLME BE
B , fofT PR B I A8 48 2T AP S5 S A A i 1) 126
H 217 4 1% (fourier transform infrared spectrosco-
py, FTIR) . A[a] @A HLAL & P TE LA XSl 25 7 A
FRAEDE T, W SO ) g B2 AT DS e 4% B BE AT 1
i, PR FTIR (0025 SR RE 08 S WL AEAR e 2R T B
REM & B IR O
2 RBWERSHH
21 EHERIHES

3 Mgk T ARG R RN 45 SR sk 1 P
718 HeH Vison 1 Vispp 7351 29 ESDD {E 1 NSDD {H.,

R 25 R B, 3 S 1R M EER N 0.1 ~
0.2 mg/em’, AT RIA c~d Zi5x ",

(a) 15 (c) 3%

x1 HL5F5yry ESDD EF1 NSDD g

Table 1 ESDD and NSDD of
insulator contaminant  mg/cm?®

r?_ 2 VF.SDD VNSDD

1 0.088 0.116

2 0.210 0.161

3 0.157 0.327
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Table 2 Mole fraction of each cation %

g5 x(Na®) x(KY)  x(Ca®*) x(Mg?")
1 9.39 1.13 82.66 6.82
2 11.14 1.96 80.00 6.90
3 12.60 1.58 76.72 9.11
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Table 3 Mole fraction of each anion %

g5 x(F7) x(Cl7)  x(S03)  «(NO3)
1 37.81 8.31 50.66 3.23
2 49.60 8.15 39.49 2.76
3 13.87 15.76 55.59 14.78
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Table 4 Pollution flashover voltage and
pollution flashover voltage gradient

PRZ% R/ kV

P Sy IR 2% L e 3/

7 - X -1
1K 2K 3w H o (kVeem™)

B 2k H3K Eame

1 41.548 39.726 40.525 40.599 0.316

2 65987 67.861 69.137 67.661 0.527

3 168.862 149.008 141.906 145.453 1.133
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Table 5 Test results of hydrophobicity
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Table 6 Main characteristic peaks of silicone rubber

e il B em™
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CH in Si—CH, 1270~1 255
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Fig.2 Infrared spectrum of No.1 insulator
near corrosion side
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Fig.3 Infrared spectrum of No.1 insulator
far away from corrosion side
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Fig.4 Infrared spectrum of No.2 insulator
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Fig.5 Infrared spectrum of No.3 insulator
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Corrosion and insulation failure process of composite insulators

in special industrial dust area

LI Mingzhe, SHAO Shichao, WU Xiaohan, MEI Hongwei, WANG Liming

(Tsinghua Shenzhen International Graduate School ,Shenzhen 518055, China)
Abstract: Because of the excellent hydrophobicity and hydrophobicity migration, silicone rubber composite insulators have an
out-standing anti-pollution flashover performance,so they are often selected as the first choice to deal with pollution flashover
accidents. However,in some special industrial dust areas, creepage and electric erosion occurs on the surface of composite
insulators after short-term operation, which eventually develops into insulation failure. In order to study the corrosion failure
process of composite insulators operated in special industrial dust areas, the samples of composite insulators from a special
industrial park are taken, and the pollution degree and pollution composition, pollution flashover voltage gradient,
hydrophobicity ,and microscopic properties of samples are tested. Furthermore,the failure process of the insulators is analyzed.
The results show that the equivalent salt deposit density (ESDD) of insulators is about 0.1~0.2 mg/cm’®, and the pollution
composition is similar to that in chemical industry pollution area. With natural pollution on the surface ,the hydrophobicity of the
insulators is great,but the hydrophobicity loss, recovery, and migration properties cannot meet the operation requirements. The
cause of insulation failure is the decrease of hydrophobicity caused by corona discharge. The decrease of hydrophobicity leads to
electric erosion of the umbrella skirts,and finally develops into insulation failure.
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