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Fig.1 Schematic of electric tree sample
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Fig.2 Structure of needle-plate electrode
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Fig.4 Electric tree real-time observation system
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Fig.5 SHF partial discharge test system
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Fig.6 Schematic diagram of box notation
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Fig.7 SHF partial discharge signal
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Fig.8 The final development of electric tree
branches at different temperatures
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Fig.9 Electrical tree feature quantity changes
with time at different temperature
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Table 1 SHF PD feature quantity average
value at different temperature
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50 117.29 4.13
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Fig.11 The final development of electric tree
branches at different voltages
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Fig.12 Electrical tree feature quantity changes
with time under different voltages
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Table 2 SHF PD feature quantity average
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structure change and micro-mechanism of electrical aging of

XLPE dielectric materials under external electric fields|[ J].

Characteristics of partial discharge SHF signal during

the growth of electric tree in XLPE
LU Yuncai', DING Yi*, TAO Fengbo', PAN Ting’, WANG Yalin®, YIN Yi’
(1. State Grid Jiangsu Electric Power Co.,Ltd. Research Institute,Nanjing 211103, China;

2. School of Electronic Information and Electrical Engineering,Shanghai Jiao Tong University , Shanghai 200240, China)
Abstract : The growth of electrical tree in cross-linked polyethylene (XLPE) cables is accompanied by the generation of partial
discharges (PD) ,and there is a correlation between the both. The rise time of the PD signal in XLPE with high dielectric
strength is short,so the signal amplitude in the super high frequency (SHF,3~30 GHz) band is large. In this paper,the defect
sample based on needle-plate electrode structure and XLPE insulation material is applied. The morphological of electrical tree
and SHF PD signals are detected synchronously during the growth of electrical tree at different temperatures and voltages. The
effects of voltage and temperature on the growth of electrical tree and SHF PD signals are analyzed and the characteristic
correlation between the morphological of electrical tree and SHE PD signals in XLPE is studied. The results indicate that there
is a positive correlation between the length and width of electrical tree in XLPE and temperature or voltage. The fractal
dimension is usually lower at a lower voltage while it is not significantly changed with higher voltage. There is also a positive
correlation between SHF PD signal amplitudes and temperature or voltage. Higher voltage leads to the trend that the amplitude
of SHF signal increase firstly and then decreases to a plateau. The frequency of the signal decreases to a certain extent at a
lower voltage. A positive correlation between the growth of electrical tree and the amplitude of SHF PD signals is acquired. The
frequency of SHF signals also increases with a faster speed of the growth of electrical tree.

Keywords : cross-linked polyethylene ( XLPE) ;electrical tree;partial discharge ; SHF signal ; effects of temperature and voltage
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