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Influence Mechanism of Electrical Tree on Impendence Spectrum
of 10 kV Cables and Their Location Method
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Shijiazhuang 050021, China)

Abstract: Electrical tree is a common type of insulation deterioration in power cables. The growth of electrical
trees will change the performance of insulating materials, thereby threatening the safe operation of cables.
However, traditional detection methods are often unable to realize effective detection of the tiny electrical trees
deteriorated area in cable. A 10 kV single-core cross-linked polyethylene (XLPE) was selected, and electrical tree
defects were introduced into its insulation. The insulation conductivity and equivalent capacitance between the
inner and outer semiconducting layers at different growth stages of electrical trees were measured, and the
electrical trees deteriorated area was tested and located by broadband impedance spectroscopy and inverse Fourier
transform method. The results show that the growth of electrical trees increases the conduction current of the cable
insulation significantly. The increase of electrical tree cumulative damage makes the capacitance value between the
inner and outer semiconducting layers increase. Due to the change of conductivity and capacitance, the wave
impedance of the electrical tree deteriorated area distorts. Using the broadband impedance spectroscopy and
inverse Fourier transform methods can realize the accurate location of the electrical tree deteriorated area. At the
same time, the different growth stages of electrical tree will significantly affect the amplitude of distortion points in
the impedance spectroscopy and inverse Fourier transform spectrum.
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Fig.1 Transmission line element distribution model
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Fig.2 Bulk conductivity measurement sample
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Fig.3 Capacitance parameter test platform
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Fig.7 Capacitance value at different treeing time
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