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Comparative analysis on heat ageing resistance of domestic and imported
XLPE insulation for high voltage cables
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Abstract: The domestic and imported 220 kV cross-linked polyethylene (XLPE) cable insulation were carried out
accelerated thermal ageing tests at 90°C and 135°C, and the effects of thermal ageing with different temperature and
different time on the physical and chemical properties, mechanical properties, and electrical properties of XLPE insulation
were investigated. The thermal ageing life of domestic and imported XLPE insulation were evaluated. The results show that
the oxidation reaction induced by thermal ageing leads to the appearance of carbonyl peak in the XLPE sample, and the
higher the ageing temperature, the more obvious the carbonyl peak. After ageing, the cross-linking degree of XLPE samples
increases, which damages the crystal structure in the crystallization zone and decreases the crystallinity, resulting in the
overall deterioration of mechanical properties. The molecular chain of the aged sample is broken and degraded, and the
movement of carrier is intensified under the action of electric field, resulting in the decline of AC electric strength. The
thermal ageing life evaluation shows that the thermal ageing life of domestic XLPE insulation material is greater than that of
imported XLPE insualtion material. The comprehensive comparison of various properties shows that the level of domestic
XLPE insulation material is equivalent to that of imported XLPE insulation material.
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Tab.1 Appearance morphology of thermal ageing XLPE insulation samples
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Fig.3 The carbonyl index of domestic and imported XLPE

insulation samples changes with thermal ageing time
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Fig.4 Effect of thermal ageing on the crystallinity of

domestic and imported XLPE insulation samples
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domestic and imported XLPE insulation samples
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Fig.6 Effect of thermal ageing on the tensile strength at break

of domestic and imported XLPE insulation samples
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Fig.7 The AC electric strength of domestic and imported

XLPE insulation samples before and after thermal ageing
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