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Fig.1 Surface tension and cleaning efficiency

of cleaning agents containing with different
non-ionic surfactant concentrations
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Table 1 Contact angles of new
composite insulators surface

FM A/ ()
1 2 3 4 5
A0 1257 123.8 1127 127.6  129.6
A 1242 1218 118.6 1229  126.5
W 1250 122.8 1157 1253 128.1
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Table 2 Contact angles of dirty
composite insulator surface

- Fm A A/ ()

1 2 3 4 5
ZEM 108.8 1082 103.5 1022 102.6
A 1099 107.5  103.9 1009  100.8
i 1094 107.9  103.7  101.6  101.7
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Fig.2 Contact angles of the insulators cleaned

using the cleaning agent containing different
concentrations of non-ionic surfactants
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Table 3 The loss of hydrophobicity of insulators

cleaned by clean-repairing agent with
different repairing agent contents

BEH PR U5 M 4

% 2 3 4 5
3 HC1 HCI HCI HCI HCI
5 HC1 HCI HCI HCI HCI
8 HC1 HCI HCI HCI HCI
11 HC1 HC1 HCl HCI HCI

14 HC1 HCl HC1 HClI HCI
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Table 4 The hydrophobic recovery of insulators

cleaned by clean-repairing agent with
different repairing agent contents
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Table 5 The migration of insulators cleaned by clean-
repairing agent with different repairing agent contents

BEH PER IR PSSR
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Fig.3 The SEM imagines of silicone rubber
insulators before and after clean
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Equivalent analysis of contaminations under simulated

fog-haze and natural fog-haze
WANG Jianhui"?, ZHAO Yueju'*, TENG Jilin"?, MIAO Wenhua'?, ZHENG Yongli'?, YU Baoqing'

(1. Beijing Guodian Futong Science and Technology Development Co.,Ltd.,Beijing 100070, China;

2. NARI Group Corporation ( State Grid Electric Power Research Institute) , Nanjing 211006, China)
Abstract: The uncertainty of haze weather makes it difficult to carry out research on its impact on power equipment. However,
whether the research under simulated haze environment is equivalent to that under actual haze weather is related to the guiding
value of the research conclusion to the actual work. For this reason,in this paper,the samples are contaminated under simulated
haze environment and natural haze environment respectively. By testing the surface contamination layer resistance and leakage
current of the contaminated samples under the two environments, the equivalence of the effects of the two environments on
insulators is analyzed and discussed. It is found that from the measured data of salt density, ash density and surface pollution
layer resistance, the insulators under the two haze environments have an equivalent corresponding relationship, that is, the
insulators with pollution accumulation under natural haze for one year are equivalent to those with pollution accumulation under
simulated haze for 10-20 days. However,from the perspective of leakage current parameters, composite insulators under the two
haze environments are not equivalent,so the conclusion of leakage current under the simulated haze cannot be directly used to
guide the actual work.

Keywords : fog-haze ; equivalence ; pollution accumulation ;insulator;surface resistance ;leakage current
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The preparation and performance of silicone rubber clean-

repairing agent for power external insulation
GAO Song', GAO Chao®, SI Nan®, SHI Jinbiao*, ZHAO Yueju*, WANG Liming’
(1. State Grid Jiangsu Electric Power Co.,Ltd. Research Institute,Nanjing 211103, China;
2. State Grid Jiangsu Electric Power Co.,Ltd. ,Nanjing 210024 , China;
3. State Grid Hegang Power Supply Company of Heilongjiang Electric Power Co., Ltd.,Hegang 154100, China;
4. Beijing Guodian Futong Science and Development Co., Ltd. , Beijing 100070, China;
5. Tsinghua Shenzhen International Graduate School,Shenzhen 518000, China)

Abstract : Silicone rubber is widely used in composite insulators and anti-pollution flashover coatings in the power industry.
However, after long-term operation, it is prone to aging chalking and dirt deposition, which reduces the surface hydrophobicity.
Hundreds of millions of silicone rubber insulators are in service for many years in the power grid,and it is urgent to study a new
type of cleaning agent that can remove surface contamination and repair the aging layer of silicone rubber. The effects of
different non-ionic surfactant content and repair agent content on cleaning efficiency and hydrophobicity were investigated.
Experiments show that when the content of non-ionic surfactant is 3% , the cleaning efficiency is up to 95%. When the content of
the repairing agent is 11% , the hydrophobicity is the best, and its hydrophobic migration can reach the HC1 level. Through
scanning electron microscopy analysis, it is found that the micropores and cracks on the surface of the silicone rubber disappear
after cleaning,and the surface is smooth, indicating that the cleaning agent has the ability of removing the aging layer and
contamination ,and repairing the aging insulators. This provides a theoretical and practical basis for continuing to develop
silicone rubber clean-repairing agents and extending the service life of insulators.

Keywords : silicone rubber composite insulator ; anti-pollution flashover; non-ionic surfactant; clean-repairing agent ; hydrophobi-

city ;silicone rubber aging
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