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Analysis and Simulation Calculation of Power Cable Overheating Fault
Caused by Copper Shield Interval Winding

PU Lijuan, LIU Nian, LIU Hangyu, LI Juan
(School of Electrical Engineering and Information, Sichuan University, Chengdu 610065, China)

Abstract: For the purpose of finding out the relationship between the fault (overheating fault or even breakdown
fault) and the copper shielding layer winding type, an ignition fault occurred at the 35 kV ice melting tube bus
in a 500 kV substation AC side has been introduced as an example in this paper. By analyzing the infrared
thermal images and grounding current under AC withstand voltage experiments, a copper shielding layer winding
circuit model has been established, which is used to analyze the principle of the overheating fault. In the further
step, a three dimensional finite element model of 35 kV single core cable is established to study the effect of the
copper shielding layer space which may affect the distribution of the cable temperature. The result shows that
current flowing through the outer semi-conductive layer is a major cause of cable surface temperature rising,
furthermore the interval winding of the copper shielding layer will lead to the current rising at the contact
position of the edge and outer semi-conductive layer and the current rising will cause the overheating fault. This
type of overheating fault has a close relationship with amplitude and frequency of the applied voltage and the
winding space of the copper shielding layer.
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Fig. 1 Ablation phenomenon and internal situation in the
tube bus pressor test
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Fig. 2 Surface temperature distribution of the copper

shield interval under pressure
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Fig. 3 Copper shield grounding current compared
with applied voltage
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Fig. 4 Cable section structure and equivalent circuit when

copper shield completely winding
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Fig. 5 Cable section structure and equivalent circuit when

copper shield interval winding
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Fig. 6 Copper cable shield induced voltage

and current distribution
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Fig. 7 The temperature distribution under two

kinds of copper strip layout
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Fig. 8 Temperature variation with voltage amplitude

when copper with different spacing
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