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Study on evaluation method of XLPE insulation voltage endurance
coefficient based on electrical stress damage characteristic value

CHEN Xingang'?, LI Ningyi', MA Zhipeng'?’, TAN Shiyao',
FAN Yijie', ZHANG lJinjing', HUANG Yuyang', ZHAO Long'
(1. Chongqing University of Technology, Chongqing 400054, China;
2. Chongqing Engineering Research Center of Energy Internet, Chongqing 400054, China)

Abstract: The voltage endurance coefficient n of XLPE insulation can characterize the electrical life characteristics of the
insulation, and the n value can be obtained by analyzing the failure data obtained from the accelerated life test. However, the
accuracy of the n value is affected by the applied field strength in the accelerated life test and the analysis method of the
failure data obtained in the test. In this paper, the evaluation method of voltage endurance coefficient » was studied. The
constant stress test and the step stress test were conducted on XLPE insulation samples, respectively, and a test data analysis
method based on damage eigenvalues was proposed. This method established the mapping relationship between
accumulated damage threshold (D,) and 7 in the test through the damage matrix, and used the change of matrix rank as the
selection criteria of n value. The results show that according to the proposed method, the XLPE insulation voltage endurance
coefficient n, obtained in constant stress test is 12.43 and n, obtained in step stress test is 12.04, which compare with the
XLPE insulation voltage endurance coefficient n, of 12.83 obtained by linear fitting, the difference is only 3% and 6%.
Moreover, the proposed method can save more than 75% of the test time, which verifies the effectiveness of the method.

Key words: XLPE insulation; cable; voltage endurance coefficient; constant stress method; step stress method
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