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Research on electrical tree characteristics of submarine cable XLPE
insulation under temperature gradient
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Abstract: Due to the low thermal conductivity of XLPE main insulation and low temperature of seawater, it is easy to form
a large temperature gradient in submarine cable insulation. The formation of temperature gradient will cause a radial
difference in the aggregation and dielectric properties of XLPE, so as to influence the electrical treeing deterioration process.
In order to study the electrical tree characteristics of XLPE under temperature gradient, a temperature gradient electrical tree
experimental platform in the range of 10-90°C was built, and the initiation and growth characteristics of electrical tree under
different temperature gradient were measured. The results show that the changes of needle tip electric field and XLPE
aggregation under different temperature gradient will affect the initial voltage of electrical tree. With the increase of

temperature gradient, the main structure of electrical trees presents gradual change characteristics of rattan-branch tree, bush-
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rattan tree, and bush tree.
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Fig.1 Cable slice sample and electrode setting
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Tab.1 Temperature gradient setting
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Fig.2 Conductivity testing device
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Fig.3 Conductivity of XLPE at different temperatures
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Fig.6 Initial morphology of electrical tree under different

temperature gradients
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Fig.7 Initial voltage of electrical tree under different

temperature gradients
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Fig.9 Growth trend of various types of electrical tree
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