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Effects of Tip Curvature Radius on Electrical Tree Growth and
Partial Discharge Characteristics of XLPE
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North China Electric Power University, Beijing 102206, China)

Abstract: Electrical tree is a common phenomenon in XLPE cable, and there may be different scales of spike
defects during the operation of cables. In this paper, the relationship between electrical tree growth morphology
and partial discharge characteristics under different tip curvature radius was studied. The results show that the
sample with small tip curvature radius will eventually develop into branch electrical tree under the tree initiation
voltage, while the sample with large curvature radius will eventually develop into cluster electrical tree, and the
discharge capacity of cluster electrical tree is greater than that of branch electrical tree. The positive and negative
half cycle of PRPD diagram of the cluster electrical tree is similar to the “wing shape”. The discharge shape of the
positive half cycle of the branch electrical tree is “triangle shape”, and the negative half cycle shape is “wing
shape”. The growth rate of the two electrical trees shows the characteristics of “fast-slow-fast”. The growth rate of
the branch electrical tree is higher than that of the cluster electrical tree, and the branch electrical tree is more
harmful in the actual cable.
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