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A Study on the Electrical Properties of Electrical Tree
Degradation in XLPE Cable Insulation
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Abstract - In order to improve the reliability of XLPE cables, it is necessary to understand the mechanism of electrical
and water tree degradation. Especially, electrical tree initiation and propagation are important in XLPE cable insulation.
This paper deals with the change of electrical properties of XLPE cable insulation with electrical tree degradation. To
understand the electrical properities of XLPE insulation, specimens were prepared by 22.9kV distribution cable and made
in a type of block. Ogura needles having tip radius of 10um were inserted into each block pieces. AC voltages of 8kV, 10
kV and 12kV at 60Hz were applied to needle. We investigated the relationship between electrical properties(PD quantity,
tand and DC current) and the growth of electrical tree. The electrical properties of the specimens were measured from
initiation of tree to breakdown and their characteristics were analyzed.
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Fig. 1 Models of electrical tree initiation and propagation
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Fig. 2 Configuration of the specimens for electrical tree
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Fig. 3 Schematic diagram of electrical tree
accelerated aging measurement system
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Fig. 4 Schematic diagram of partial discharge
measurement system
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Fig. 5 Relation between electrical tree growth length
and maximum partial discharge magnitude
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