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Fig.1 Coaxial waveguide model of transformer bushing
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Fig.2 Setting of sensors in capacitance in simulation
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process of creeping discharge on the
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Table 1 Energy ratio of different types of
partial discharge at each frequency band
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Non-contact partial discharge detection of high voltage oil-impregnated-paper

bushing based on UHF technology
CHEN Judong', JIANG Jun', YANG Xiaoping®, LI Jiansheng’ , ZHANG Chaohai'

(1. Jiangsu Key Laboratory of New Energy Generation and Power Conversion( Nanjing University of
Aeronautics and Astronautics ) ,Nanjing 211106, China;2. State Grid Jiangsu Electric Power Co.,Ltd.,

Nanjing 210024, China;3. State Grid Jiangsu Electric Power Co.,Ltd. Research Institute,Nanjing 211103, China)
Abstract ; Existing detection techniques for partial discharge based on transformer bushings have low sensitivity and cannot
detect timely, while ultra-high frequency ( UHF ) technology has high anti-interference ability and can achieve contactless
detection. UHF detection technology for bushing partial discharge detection method is proposed. A 35 kV bushing partial
discharge simulation model is established and a partial discharge test is performed for different types of defects. The conclusions
include that both oil-impregnated paper amid the capacitances and the oil channel are effective paths for UHF electromagnetic
wave propagation. Transverse magnetic wave ( TM ) is greatly attenuated during the propagation process ( from — 16 dB to
=5 dB). The initial component of the transverse electric wave(TE) is less than 1% and the main component is the transverse
electromagnetic wave( TEM ). The main energy in the UHF band concentrates in the lower frequency domain,and the partial
discharge of different defect types of the bushing corresponds to different characteristic spectra. The contactless UHF sensor of
the bushing can realize the live detection of the bushing, thereby ensuring the safety and reliability of the power transformer

operation.

Keywords : transformer bushing;ultra-high frequency (UHF) ;partial discharge;live detection;contactless
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Natural fouling characteristics of composite insulators

in special industrial dust areas
SHAO Shichao', BI Xiaotian®, LI Mingzhe' , CHEN Jie*, WU Xiaohan' , TAO Fengho®
(1. Graduate International School at Shenzhen, Tsinghua University , Shenzhen 518000, China;

2. State Grid Jiangsu Electric Power Co.,Ltd. Research Institute,Nanjing 211103, China)
Abstract : Silicone rubber composite insulator has the advantages of high mechanical strength, excellent antipollution flashover
performance, light weight, convenient operation and maintenance. It has been widely used in power grid construction. As silicone
rubber material has excellent hydrophobicity and hydrophobicity mobility , its surface can still maintain good antifouling flashover
ability after contamination. In some industrial areas, there is special industrial dust pollution, and the special industrial dust
pollution in such areas has obvious impact on the performance of composite insulators, which makes the composite insulator
surface in operation more prone to fouling. After fouling the hydrophobicity of the insulator surface is significantly reduced and
the insulation performance is weakened. In order to study the natural pollution characteristics of composite insulators in special
industrial dust areas,the composite insulators operated in a special industrial park in Jiangsu are sampled to study the pollution
characteristics. The results show that the surface contamination of composite insulators operating in this area is generally heavy,
the density of pollution equivalent salt is high,and the soluble salt components of pollution are mainly CaSQand Na,SO,. The
main components of insoluble ash are C, O, Si, containing carbon powder, SiO,, CaO and other substances, which affect the
surface conductivity and absorption of insulators.

Keywords : composite insulator;industrial dust;fouling characteristics ; component analysis ; microscopic analysis
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