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Research on locating defects in water-blocking buffer layer of high-voltage
cables based on frequency domain reflection method

HUANG Youcong', ZHENG Zhongnan', LIN Ziqi', ZHANG Ying',
ZHAO Qi?>, YUAN Hao?, ZHOU Kai’

(1. Electric Power Research Institute of State Grid Fujian Electric Power Company, Fuzhou 350000, China;
2. College of Electrical Engineering, Sichuan University, Chengdu 610065, China)

Abstract: In order to obtain the location information of defects in buffer layer of HV cable, at first, according to the surface
morphological characteristics of buffer layer, the buffer layer states were devided into dry state, damp state, corroded state,
and corroded-ablative state, and the change law of volume resistivity and relative dielectric constant during the development
of defects from dry state to corroded-ablative state of buffer layer was studied via thin slice samples. Then the computing
formula of the distributed capacitance and distributed conductance in the network of HV cables transmission line was
derived. The feasibility of applying the FDR method to locate defects in the buffer layer of HV cables was also evaluated.
Finally, a long cable experimental platform was built in the laboratory to study the effectiveness of the FDR method in
locating buffer layer defects. The results show that the development of buffer layer defect mainly affects the distributed
capacitance, and impedance discontinuity points generate in the process. FDR can locate the moisture and defects of the
buffer layer, but the further distinction between corrosion defects and ablation defects needs to be combined with other state
detection methods.

Key words: HV cable; water-blocking buffer layer; defect location; FDR
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Fig.1 Typical morphology characteristics of the

buffer layer in each state
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Fig.7 Characteristics of the electrical parameters change in

the buffer layer during defect development
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Fig.11 Results of locating defects in the first end of

cable during natural corrosion
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Fig.12 Positioning results during accelerated corrosion of

cables with electricity
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Tab.3 Gas components in the buffer layer of high-voltage

cables at all stages
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