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Study on Change Mechanism of Low Frequency Dielectric Loss of
XLPE Cable Insulation with Different Purity During
Thermocycling Process

ZHU Xiaohui', MENG Zhengzheng', SONG Pengxian', HAN Chong’, LI Zhonglei’
(1. Electric Power Research Institute of Tianjin Electric Power Corporation, Tianjin 300384, China;
2. School of Electrical and Information Engineering, Tianjin University, Tianjin 300072, China)

Abstract: The paper proposes a evaluation method for the micro properties of impurity content for cable
insulation, which can effectively avoid the effect of subjective factors of manual microscopic observation in the
purity evaluation process. On the basis of broadband dielectric impedance spectroscopy method, the change law of
dielectric loss factor of 35 kV and 110 kV XLPE cable insulation samples with the test frequency during different
thermocycling processes were investigated, and the stress characteristics at the interface between XLPE insulation
and impurity during the thermocycling process were simulated. The correlation between the macrophysical
parameter broadband dielectric loss and the microscopic property cleanliness for XLPE cable insulation were
analyzed. The results show that after 10 cycles of thermocycling between —196°C and 50°C, the low-frequency
dielectric loss factor of 35 kV XLPE cable insulation at 0.1-1.0 Hz is more than doubled, while the dielectric loss
factor of 110 kV XLPE sample does not change obviously. The simulation analysis shows that during the
thermocycling process, there is interface stress between the polyethylene insulation and the micro-impurities, the

stress fatigue enlarges the microscopic defects in the interface area and then accelerates the increase of low-
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frequency dielectric loss factor.

Key words: XLPE insulation; impurity; dielectric loss factor; thermocycling
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Fig.1 Thermocycling process of XLPE insulation samples
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Fig.2 Experimental sample and electrode system of

broadband dielectric spectroscopy test
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Fig.5 ATR-IR spectra of 35 kV XLPE insulation sample
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Fig.6 ATR-IR spectra of 110 kV XLPE insulation sample
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