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Study on Ageing Diagnostic Method of XLPE Cables Based on
Broadband Impedance Spectroscopy
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(North China Electric Power University), Beijing 102206, China; 2. Electric Power Research Institute of
State Grid Shanxi Electric Power Company, Taiyuan 030001, China)

Abstract: In this paper, the theoretical basis for ageing diagnosis of XLPE cables based on the electromagnetic
wave velocity in cables was elaborated, and the calculating method of average wave velocity according to input
impedance spectrum was introduced. Then the effect of uniform ageing and segmented ageing of cables on average
wave velocity was studied by simulation, and a method to diagnose cable ageing on the basis of average wave
velocity was proposed. Finally, cable models including uniform thermal ageing and segmented thermal ageing
were built in the laboratory, and the effectiveness of the above diagnosing method was verified. The results show
that the average wave velocity of the accelerated uniform ageing cable and the segmented ageing cable decreases
from 166 m/us to 139 m/us and 152 m/us, respectively. The more serious the ageing of cables, the lower the wave
velocity in cables. The proposed method can provide more information for ageing diagnosis of XLPE cables.
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Fig.1 Structure diagram of XLPE cables
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Fig.2 Inputimpedance amplitude spectra of uniform

ageing cables with different ageing degrees
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Fig.5 Structure diagram of the segmented-ageing cable
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