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Composite Insulator Accident Statistics by CIGRE: 2000

Electrical Damage Mechanical Failure
Damage
Total
type Interface [ifetal End-fitting Rod
Flashover Part of -
Breakdown - Slip Out Fracture
Fitting
U<200
KV 25 51 2 4 23 105
200£U<3
00 KV 8 10 0 2 8 28
300£U<5
00 KV 0 6 0 0 101 107
U300 kv 0 2 0 0 1 3
Total 33 69 2 6 133 243
Ratio
(%) 0.015 0.02 0.035 .
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Figure 1. Macroscopic observation of the fracture
composite insulator; (a) the fracture spot of the
composite insulator, (b) the fracture surface of
FRP rod, (c) the fracture surface of FRP rod and
the rust on the surface of fitting, (d) the rust
attached on the inner surface of silicone rubber
housing.

cpedlall

blha 3 ga O ) phaad) £ Al ! Buan A8 gl ) j3B) A3 e
(FRP) il (s shall cliudll) cludad 31gay (SR) CrsSebaaad)
AS) all I3 ) s

dagliall (bl Gl Ayl oo B ke Baaa A&k axdiud e
gl Ay ) Jal gl (pa a5 A

OsSladl Lids O had) o Mad) agall Gl Gl jeis o
((FRP) cLiudully (s giall judl) ddda (i g (SR) (shildaal)

slall B saidg (SR) &= (FRP) (e Labal Aguliial) cilial) juaas o
Aigd) b Lyghl) Jfial iy oudal) o Jo s S kial)
Laaall

Page 4




Al P caifin) #MaY) 4xSy (SR) dibad) galaial Baga
Al

gloily ilall 38 g3l e Baly) pa JE Apiad) Aagliall O 22
Mgl S Jallaal)

3y &l ja (4 - 2) @l g Ll giad oo Aiil) daglial) JAS
sy Al Jolaa aligh) goiie stall Jillaa b el
S AN duadida oy Al (laaa

Page 5

9
s Electrode No. 1
dz
—1— g dy ///ElectrudeNo,z
L {/1 /Eprouvene
L7 Speci
r r Electrade No. 3
3mjisa
Electrode arrangement on flat specimen (IEC 60093)
10
10




Top view

. di——
et N NI
/ - B N '-_'_“.-J' 28® -
voitage emdmge\‘ (’ l/j)r’\“" voltage electrode
L
. /
A X

/

LN s S
\ F. /
N, === Al
o i

Upper

Bottom S I &

shield electrode T =

e Silicone rubber
shield electrode P |
HY \ |Front view | iFRP
L _u_[ F

Figure 1: Structure and dimensions of four-electrode system

and test sample.
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Figure 2 Polarization curves of interface
current with and without shield electrodes .
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Table 1 Steady-state currents with and without
shield electrodes

Steady-state currents (A)

With both 13
shield electrodes 6.61x10

With bottom 13
shield electrode 9.78x10

With upper . 1
shield electrode 1.34x10

Without 12
2.88x10

shield electrode
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Figure 4: Steady-state current. interface resistivity and normalized interface resistivity after deionized
water permeation up to 2500 hours, the black line represent the steady-state current, the red line
represent the interface resistivity and the blue line represent the normalized interface resistivity
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Figure 7: Hydrolysis of SCA in acid medium
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Figure 12: Interface resistivity of samples with different SR fillers after water permeation
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