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Study on insulation enhancement mechanism of moisture-affected
XLPE/SiR interfaces using voltage stabilizer-containing rejuvenation fluid

TAO Xiantao', GONG Hui', ZHANG Shize', LIU Xiao’, REN Ang?, PENG Chao', HOU Junping'

(1. China Electric Power Research Institute, Wuhan 430074, China;
2. Jinan Power Supply Company, State Grid Shandong Electric Power Company, Jinan 250012, China)

Abstract: To investigate the rejuvenation effect and enhancement mechanism of the voltage stabilizer-containing
rejuvenation fluid on moisture-affected XLPE/SiR interface, XLPE was sanded by sandpapers with different granularities to
prepare XLPE/SiR interface samples. At first, the surface roughness of the samples was measured using a profilometer, and
interfacial breakdown tests were conducted. Then, the samples were subjected to moisture tests. After that, the antioxidant
300 and ferrocene were selected as voltage stabilizers, and five rejuvenation fluids with different stabilizer content were
prepared to rejuvenate the moisture-affected interfaces. The interface samples before and after rejuvenation were further
analyzed by surface profilometry, Fourier transform infrared spectroscopy (FTIR), polarization-depolarization current
(PDC), and interface breakdown tests. The results show that the interfacial breakdown voltage decreases with the increase of
surface roughness, while the moisture exposure elevates the interfacial DC conductivity and dielectric loss factor and
decreases the interfacial breakdown voltage. After the rejuvenation, the interface roughness, DC conductivity, and dielectric
loss factor of the samples decrease, and the rejuvenated product can homogenize the electric field distribution between the
cavity and the solid dielectrics, and significantly increase the interfacial breakdown voltage. Moreover, the addition of
antioxidant 300 and ferrocene can enhance the interfacial breakdown voltage, and ferrocene has a better improvement effect
on the insulation performance of the moisture-exposed interface.
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Fig.12  PDC test results of interface samples

before and after rejuvenation
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Fig.18 Voltage stabilization mechanism of ferrocene
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