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Effect of voltage amplitude on growth morphology and partial discharge
characteristics of electrical tree

ZHENG Shusheng, ZHANG Zongheng, KONG Ju, ZHAO Yan, YAN Xiaohu, WU Shiyou

(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources, North China
Electric Power University, Beijing 102206, China)

Abstract: Electrical tree is a common phenomenon in XLPE cable fault, and there may be voltage fluctuation during cable
operation. However, there are few reports on the influence of voltage amplitude on the growth morphology and partial
discharge characteristics after electrical tree is initiated. In this paper, the difference of growth morphology and partial
discharge characteristics under different voltage amplitudes after electrical tree initiated was studied. The experimental
results show that when the applied voltage is higher, the electrical tree morphology tends to develop into a cluster tree, and
when the applied voltage is lower, the electrical tree morphology tends to develop into a dendritic tree or a single branched
tree. The maximum partial discharge intensity test at higher voltage can be used to predict breakdown fault, but it is difficult
to predict the growth of electrical tree at lower voltage through partial discharge intensity. The maximum discharge interval
of electric tree becomes longer with the increase of voltage applied time, and the intermittent discharge is more obvious. The
discharge interval of electric tree is closely related to the growth of electrical tree. The intermittent partial discharge occurs
only when the growth of electrical tree is stagnant, and the partial discharge hardly stagnates when the electrical tree is
growing.
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