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Multi-parameter Analysis of Insulator Location Effect on Natural Contamination
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Abstract: Since insulator is charged, the position of insulator will affect the natural contamination of the insulator.
To investigate the effect of insulator position on natural contamination, the natural contamination of insulators at dif-
ferent heights in the 1 000 kV UHV Huainan substation of Anhui power grid was collected. The equivalent salt depos-
it density (ESDD) , non-soluble salt deposit density (NSDD) , partial surface conductivity (PSC) , natural contamina-
tion particle size and natural contamination components were measured. Experimental results show that: the location
not only affects ESDD and NSDD,but also affects PSC, natural contamination components and natural contamination
particle size; PSC and natural contamination components show U -shaped distribution along the string; the natural
contamination of small particles at both ends of the insulator string is more than that in the middle ; the lower the insu-
lator location, the thicker the natural contamination of large particles. This study may provide a reference for studying
the influence of insulator location on natural contamination of insulators.
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Fig. 3 Use of the partial surface conductivity

measuring apparatus
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Table 1 ESDD/NSDD of various height of insulators

YRS T ESDD/(mg-cm™)  NSDD/(mg-cm™)  KELH
1 0.031 0.12 3.9
2 0.022 0.10 45
3 0.018 0.09 5.0
4 0.016 0.09 5.6
5 0.037 0.17 4.6
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Table 2 Partial surface conductivityof various
height of insulators

CHAHT  PSClus  ESDDfmg-cn™)  Kfi
1 10.7 0.031 345
2 8.9 0.022 405
3 7.3 0.018 406
4 6.9 0.016 431
5 13.7 0.037 370
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Table 3 Size distribution of various height of insulators

» T PR AR AR i EE/%
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YR TF1 % T3 EHZTS

0.0~2.5 10.16 9.10 9.87
2.5~10.0 26.03 23.54 25.10
10.0~20.0 29.17 27.00 28.49
20.0~50.0 29.15 33.38 30.05
50.0~100.0 5.06 6.40 5.48
100.0~200.0 0.44 0.39 0.76
200.0~300.0 0.00 0.17 0.22
300.0 L4 I+ 0.00 0.00 0.00
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Table 4 Anion mass ratio of various

height of insulators %
ST cr NO; SO
1 1.65 17.834 80.51
2 2.10 24.96 72.94
3 2.06 25.35 72.60
4 2.02 25.35 72.62
5 1.76 22.13 76.11
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Table 5 Cation mass ratio of various

height of insulators Yo
SR T Na* K Ca*
1 0.77 1.66 97.58
2 4.32 3.20 92.48
3 4.11 3.21 92.68
4 4.12 3.04 92.84
5 3.84 2.82 93.33
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