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Effect of Short-term High-temperature Operation on the Aggregate Structure and Dielectric
Properties of XLPE Cables Insulation

CHEN Yilin, ZHOU Kai, LIN Siyan, XU Qingwen, WU Yaping, WANG Zikang
(College of Electrical Engineering, Sichuan University, Chengdu 610065, China)

Abstract: To understand the changes in insulation properties of cross-linked polyethylene(XLPE) cables after short-term
high-temperature operation, we investigated the changes and correlation between the aggregated structure and dielectric
properties of short cable samples subjected to short-term high-temperature aging. First, we carried out high-temperature
aging for 2 days at 90, 105, 120, 35, and 150 C for 10 kV XLPE cables, and then thermally treated at 90 ‘C for 90 days.
Finally, the electrical properties of the samples before and after thermally treated were characterized by polarization and
depolarization current test and breakdown voltage test, and the physical and chemical properties of the samples before and
after thermally treated were characterized by differential scanning calorimetry and Fourier transform infrared spectrosco-
py. The results show that when the cable experiences short-term high-temperature operation, if the short-term high
temperature is within the range of XLPE melting temperature, the interfacial polarization strength and antioxidant con-
sumption rate of insulation will be reduced; while when the short-term high temperature exceeds the XLPE melting
temperature, the interfacial polarization strength and antioxidant consumption rate of insulation will increase. The results
show that when it is in the XLPE melting temperature range, the subsequent thermal oxygen aging process of the cable is
slowed down by the recrystallization effect of the XLPE; when the short-term high-temperature operating temperature of
the cable is above the XLPE melting temperature range, the subsequent thermal oxygen aging process of the cable is fa-
cilitated by the thermal cracking of the XLPE.

Key words: XLPE cables; thermal aging; short-term high temperature; antioxidant; interfacial polarization
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Fig.12 FTIR spectra of samples in each group
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