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Abstract: The traditional insulation reliability evaluation method based on failure life data for solid dielectric need
long test time, and the failure data is little and difficult to obtain. In view of this issue, a reliability assessment
method based on the test data of accelerated performance degradation was studied in this paper. Firstly, the average
charge density was used as the characteristic parameter of performance degradation, and accelerated performance
degradation tests were conducted to obtain performance degradation data under 140 kV/mm, 160 kV/mm, and 180
kV/mm of field strength, respectively. Secondly, the pseudo-failure life of XLPE insulation material under different
field strengths was calculated, and its statistical distribution was determined. Finally, the pseudo-failure life data
was expanded in combination with the virtual augmentation theory, and the expanded data was analyzed by
statistical analysis methods. The results show that the performance reliability indicators such as sample reliability,
failure distribution density function, and average life can be obtained through using accelerated performance
degradation test method to assess the reliability of XLPE insulation. In combination with the accelerated life model
theory, the life expectancy of the XLPE insulating material is 15.3 years under 20 kV/mm of stable field strength,
and the reliability when reaching the expected life is 0.445 1.
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