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Growth Characteristics of Electrical Trees in XLPE Cable Insulation
under DC Voltage

LIU Ying, CAO Xiaolong

(State Key Laboratory of Electrical Insulation and Power Equipment, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The growth, shape and channel characteristics of electrical trees in XLPE cable
insulation under DC voltages are investigated by combination of treeing test with microscopic
observation system. In the experiment, the tip radius of the needle electrode is taken as 5 pm,
the pin-plane distance as 2 mm, and the intermittent DC voltages are applied on grouped samples
periodically. The experiments show that the electrical trees develop gradually from a single
slender branch to a sparse bush-like structure, and the tree channels are non-conductive. The
trees grow very slowly, with a growth rate no more than 1. 0 pym/min. The tree length increases
with the increasing number of cycles and amplitude of DC voltage, and it is also proportional to
the voltage duration in each cycle at 60 kV. Under the condition of an unexpected grounding of
the needle electrode, a new tree initiates instantly from the needle tip, while an existing tree grow
very rapidly. The tree growth pattern can be theoretically explained by the equivalent circuit
according to a non-conductive tree model, and the space charge effect is the essential reason for
grounded DC tree.
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