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A Study on the Partial Discharge Phase Properties with Branch
Type Electrical Tree Growth in XLPE Cable Insulation
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(Dong-Sik Kang - Jong-Ho Sun - Wee-Young Kim * Hong-Sik Lee + Chung-Hoo Park)

Abstract- - In order to improve the reliability of XLPE cables, it is necessary to find the useful diagnostic parameter
according to long term aging. This paper described the change of partial discharge(PD) phase properties of XLPE cable
insulation with branch type electrical tree degradation- for long term aging. To understand the PD properties with ¢ -q-n
distributed shape of XLPE insulationy, specimens were prepared by 22.9kV distribution cable and made in a type of block(16 x

16 x 3[mm])).

Ogura needles having tip radius of 10um were inserted into each block pieces. The measuring system was

consisted of PD detector, digitizer for digital conversion, VXI system for signal processing. The PD properties of the
specimens were measured fram initiation' of tree to breakdown and their characteristics were analyzed. We analyzed the
relationship between electrical. properties(PD quantity, PD initiation angle, PD extinction angle, PD occurrence angle ; (PD
extinction angle - PD initiation angle)) and the normalized aging rate. We found PD parameter, PD initiation angle and
occurrence angle, which are a useful diagnostic parameter in estimating the branch type electrical tree for XLPE insulation

condition.
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Fig. 4 Schematic diagram of PD measurement system
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Table 2 PD test conditions and results
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Fig. 5 Electrical tree structures according to aging time
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Fig. 7 Maximum PD magnitude vs. aging time
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Fig. 8 Maximum PD magnitude vs. normalized aging rate
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