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Comprehensive evaluation for ageing condition of XLPE cable based on
radar chart of multidimensional dielectric parameters
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Abstract: Polarization-depolarization current (PDC) method is widely used to evaluate the insulation status of cross-linked
polyethylene (XLPE) cables. However, the existing studies tend to use a single dielectric characteristic parameter to reflect
the ageing condition of insulation, which does not make full use of the rich dielectric response information in PDC results,
and a single dielectric parameter is difficult to apply to different ageing types. To solve the above problems, an improved
radar spectroscopy evaluation method was proposed to evaluate the insulation condition of XLPE cable by comprehensively
utilizing multidimensional dielectric parameters. To verify the effectiveness of the proposed method, PDC test was
conducted on short XLPE cable specimens after being artificially accelerated thermal and water tree ageing. Then the PDC
results were analyzed by the proposed multidimensional dielectric parameter radar spectroscopy method. The results show
that the area parameter of polygon in radar chart can effectively reflect the degree of ageing in both types of aged XLPE
cables.
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Fig.1 Schematic diagram of water tree aging experiment
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Fig.2 Schematic diagram of PDC test for XLPE cable sample
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Tab.1 Dielectric characteristic parameters of XLPE cable samples
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Fig.4 Schematic diagram of improved radar chart
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Fig.5 Radar charts of thermal ageing cable samples
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Fig.6 Radar charts of water tree ageing cable samples
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