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A Risk Assessment Method for Glass Insulators with a New Leakage Current Index
WANG lJie', JIN Weigang®
(1. College of Electric Power Engineering , Shanghai University of Electric Power,Shanghai 200090, China;
2. Central China Branch of State Grid Corporation of China, Wuhan 430077 , Hubei , China)

Abstract: In view of the difficulty in detecting the uniform and non-uniform contamination of high voltage
(HV) glass insulators and the inaccuracy of risk assessment, a risk assessment method for HV glass insulators
based on a new leakage current indicator R,; was proposed. The new leakage current index R,;was derived by the
leakage current of the 3rd, 5th and 7th harmonics, according to the measured critical voltage gradient (E_) , using
two bunch of 33 kV cap glass pin type insulator, the critical voltage stress test of polluted insulator in different top
and bottom surface ratio (/) and wetting rate was carried out to evaluated the level of risk . In addition, the
influence of the ratio of the equivalent soluble deposit density (ESDD) to that of non soluble deposite dentisty
(NSDD) on insulator flashover was also analyzed. Finally, the experimental results show that the new index can
predict the risk degree of insulator and the probability of flashover more accurately.
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Tab.1 Test insulator parameters

MgT  WE HE s Tk, Eks
FilRs2 cm cm B /em cm cm
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B 14.6 28.0 34.0 21.5 12.5
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Fig.2  Operating conditions for tested string insulators
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Fig.3 Leakage current time and frequency characteristics for

the insulator A under different pollution levels

Hi & 3b ] DI Y, B 15 G R 13 i, Le
D B 2 o R, P 2% 7
LC I 3 U AE N RS TR T S UGl . 75—
D5 T, N 25 I, TR R 35U T K

WY ELRAZAL S IN T T Y 4 13 1 )T R
AR WA TS U R L AR, 3 YOI IR 2 4
I, ELEE S S YR, 17 YO I fEH I, I
FEAT SR 5 UG IR BRI 4 B . 5507
U BAH LE L 38 0 LI B0 B 3 YO AT W i
SN, B FE I AT 40%

5

4 3K I
< 3}02
g
\L/
Sl TS iU

TV
Ir o .
T K
0

BRSO SO LY R
JEE SRS

B4 N[ TG YR RE 0TS R AL =T U

Fig.4 Leakage current odd harmonics under

different contamination levels
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ESDD/ 3 5% T 35 R
(mgeem™)  (FRLMH) (BRLMH) (BR&fEH) i
0.03 0.073 2 0.12 0.03 0.61 0.55
0.09 0.043 2 0.18 0.11 0.24 0.90
0.15 0.348 5 0.41 0.15 0.85 1.57
0.24 0.334 8 0.62 0.53 0.54 2.68
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Fig.5 Comparison of 3rd/5th ratios and R, for insulator type A
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Tab.3 LC index under different uniform pollution ,z and W,

VG5 (mg - cm™)

WE s W)
0.03 0.06 0.15 0.24
2.5+0.1 0.033 0.55 0.84 1.57 2.85
5+0.2 0.067 0.62 0.94 1.67 2.95
173 7.5+0.3 0.069 0.74 0.95 1.78 3.06
2.5+0.1 0.042 0.58 0.92 1.60 2.94
A 5+0.2 0.065 0.66 0.97 1.65 2.99
1/6  7.5+0.3 0.073 0.82 0.98 1.76  3.10
2.5+0.1 0.062 0.62 0.95 1.64 3.01
" 5+0.2 0.081 0.68 1.00 1.69 3.06
7.5+0.3 0.094 0.84 1.01 1.80 3.17
2.5+0.1 0.027 042 0.73 1.23 2.32
" 5+0.2 0.043 0.56 0.84 1.33 2.48
7.5+0.3 0.062 0.63 0.75 142  2.56
2.5+0.1 0.041 0.49 0.78 1.31 2.16
B 5+0.2 0.058 0.63 0.77 1.23 2.21
1/6 7.5+0.3 0.062 0.78 0.8 1.43 2.43
2.5+0.1 0.051 0.58 0.72 1.23 2.52
5+0.2 0.073 0.64 0.93 1.54 2.66
17 7.5+0.3 0.081 0.82 0.95 1.47 2.73
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Fig.9 Risk of insulator string type A utilization as a function of

LC index in different of insulator type
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