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Fig.1 Finite element model of
polluted porcelain insulator
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Fig.2 Schematic diagram of laser scanning
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Fig.3 Temperature distribution when column is 0 mm
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Table 2 Temperature distribution of
different water film heights
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Fig.4 Temperature distribution of
different pollutants at 50 us
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Fig.6 Radial temperature distribution of
different energy density
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Insulation characteristics of C,F,,0/Air and C,F,,0/N,

under quasi-uniform electric field
ZHUO Ran'?, KE Kun', ZHANG Yue®’, FU Mingli*, WANG Dibo®, XIANG Jixiang' , ZHANG Xiaoxing'
(1. School of Electrical and Electronic Engineering, Hubei University of Technology , Wuhan 430068 , China;
2. China Southern Power Grid Scientific Research Institute Co.,Ltd.,Guangzhou 510000, China;
3. School of Electrical Engineering and Automation, Wuhan University , Wuhan 430072, China)
Abstract ; SF is widely used in electrical insulation equipment due to its excellent electrical properties, but its greenhouse effect
is extremely detrimental to the atmospheric environment. In recent years,C;F,;O,as an environmentally friendly SF¢ potential
substitute gas,has attracted the attention of researchers around the world. In order to further explore the insulation properties of
C;F,,0/Air and C;F,,0 /N, ,a gas insulation performance test platform are used to conduct power-frequency breakdown tests
under two quasi-uniform electric fields for two gas mixtures under different pressures and different C;F,,O partial pressures. The
experimental results show that the insulation strength of C;F; O mixed gas increases with the increase of gas pressure.
Increasing the partial pressure of CsF,, 0 can also increase the insulation strength of the two types of buffer gases, and the
relative increase in insulation strength of N, is greater than that of dry air. From the viewpoint of dielectric strength,C;F,,0 /
Air has more potential to replace SF¢ in indoor low-voltage equipment than C;F,;0 /N, mixed gas by appropriately increasing
the CsF,,O mixed gas pressure and C;F,,O partial pressure.

Keywords : C;F,,0 mixed gas;insulation property ; quasi-uniform electric field ; SF replacement gas ; gas insulation
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Temperature characteristics of typical polluted

porcelain insulator cleaned by pulse laser
SUN Wei', TAO Yuning', FANG Chunhua', CHEN Jie*, CAO Jingying’
(1. College of Electrical Engineering and New Energy,China Three Gorges University, Yichang 443002, China;
2. State Grid Jiangsu Electric Power Co.,Ltd. Research Institute, Nanjing 211103, China)

Abstract ; Pulse laser cleaning of porcelain insulator surface pollution will produce strong thermal effect, and the analysis of
temperature characteristics in the cleaning process is very important. In this paper,the contaminated porcelain insulator is taken
as the research object. By the method of simulation and experiment,the change rule of temperature field under different typical
pollution , different pollution water content, different laser energy density and wavelength are studied. The results show that the
temperature is directly proportional to the pollution water content, laser energy density and inversely proportional to the laser
wavelength ,and the laser wet cleaning is more efficient than the dry cleaning. Under the premise of ensuring the thermal
stability of insulator ceramic material ,the laser energy density is 2.52~3.81 J/cm”, and the scanning speed is 1 000 mm/s,
which will not damage the insulator base material and can achieve the best cleaning.

Keywords : pulse laser; porcelain insulator ; temperature characteristics ; typical pollution ;energy density
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