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Abstract: In order to investigate the effect of hydrolysable antioxidants on long-term properties of XLPE cable
rejuvenation, we selected two kinds of rejuvenation fluid containing different antioxidants to inject water tree
ageing cable, and conducted secondary thermal ageing, then tested and analyzed the electrical performance
changes of cable samples before and after rejuvenate and thermal ageing. The results show that the two
rejuvenation fluid can significantly reduce the dielectric loss factor, leakage current, and conductivity of water tree
ageing cable, and increase the breakdown voltage, the rejuvenate samples with hydrolysable antioxidant show a
higher breakdown voltage. After secondary thermal ageing, the dielectric loss factor, leakage current, and
conductivity of the two groups of rejuvenate samples increase again, while the breakdown voltage decreases.
However, the parameters of the rejuvenate samples with hydrolyzable antioxidant are generally superior to those
with non-hydrolyzable antioxidant. It is proved that oligomers are generated by hydrolyzation-condensation
reaction of hydrolysable antioxidant siloxane, which can elongate the molecular chain segment and improve the
ability of migration resistance, and can be retained in the cable insulation for a long time to inhibit the thermal
oxygen ageing process of polymer molecules.
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Fig.1 The cable sample and the experiment platform of

accelerating water tree ageing
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Fig.2 Cable rejuvenation device diagram
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Fig.3 The schematic diagram of power frequency

breakdown experiment for cable sample
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Fig.4 The change of dielectric loss factor of accelerated

ageing cable before and after repair
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Fig.5 The average curves of leakage current of

accelerated ageing cable before and after repair
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Fig.6 The change of electric conductive of accelerated

ageing cable before and after repair
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Fig.7 The Weibull profile of breakdown voltages of

accelerated ageing cable before and after repair
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