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Research on Failure Mechanism of Outdoor Oil-filled
Cable Terminal Under Extremely Cold Conditions
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Abstract: Outdoor oil-filled cable terminals are key accessories in high-voltage transmission and transformation
lines. However, high-voltage cable terminal failures have occurred continuously under cold weather in China,
which seriously affects the safety of power grid operation. For this reason, an equivalent experimental device for
the cable main insulation-stress cone interface insulation of the oil-filled cable terminal was designed, and the
effect of the silicone rubber/XLPE interface coating silicone oil on the partial discharge activity under 10°C and
-30°C was tested. Moreover, the failure mechanism was studied according to microscopic observations and electric
field simulation. The results show that under 10°C, coating silicone oil on the interface can effectively improve the
compatibility and insulation strength of the cable terminal interface. When there is no scratch, the partial discharge
initial voltage of the interface coating with silicone oil is about 17.2% and 200% higher than that without coating
silicone oil. However, under -30°C, silicone oil has a solidification shrinkage effect, resulting in the generation of
air gap or the re-exposure of inherent blemish, and the partial discharge initial voltage decreases significantly,
which is even slightly lower than that without coating silicone oil. The electric field simulation results show that
the maximum field strength distortion value under very cold environment is 6.26 kV/mm, which is higher than the
electric strength of air, and it is easy to cause discharge breakdown.

Key words: oil-filled cable terminals; very cold weather; solidification of silicone oil; electric field distortion
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Fig.3 PRPD spectra of the samples with obvious scratches

on the silicone rubber/XLPE interface
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