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Research on ablation characteristics of XLPE cable buffer layer based on
electrothermal coupling method
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Abstract: It is found that ablative white spots are often attached to the buffer layer by disassembling high-voltage XLPE
fault cables. To study the ablation characteristics of buffer layer, the chemical elements of white spot at different positions of
buffer layer were analyzed by using energy dispersive spectrometer (EDS), and the conductivity of the white spots buffer
layer were measured. Then on the basis of the measurement results of conductivity, an electrothermal coupling simulation
model of high voltage XLPE cable was established, and the heat production characteristics of white spot buffer layer under
the action of high frequency overvoltage were calculated. The results show that the white spots in the ablative area of buffer
layer are the water-blocking powder precipitated by the buffer layer, and the conductivity of the buffer layer decreases
obviously after the white spots are precipitated. Under the action of high frequency overvoltage, the higher the overvoltage

frequency, the greater the resistance heat generated in the local periphery of buffer layer white spot, and the higher the

temperature rise, which may eventually cause overheating and erosion of the buffer layer.
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Fig.1 Radial section image of 110 kV XLPE cable
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Fig.2 White spot distribution of 110 kV high voltage
XLPE cable buffer layer
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Tab.1 The element and composition of buffer layers
%

TRE A CIL# O NaJi& ALJLE
FEAR 68.8 29.54 0.14 1.52
FEAR2 65.5 32.37 0.37 1.75
FEA3 28.1 45.49 25.41 1.00
A4 18.5 48.51 3.12 29.88
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Fig.4 Conductivity of buffer layer with

different white spot content
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Fig.5 Two-dimensional axial simulation model of
110 kV XLPE cable
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Fig.6 Simulation results of resistance heating for

new buffer layer under power frequency
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Fig.7 Simulation results of resistance heating for buffer

layers with different white spot content under power frequency
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Fig.8 Resistance heating distribution of buffer layers with

different white spot content under power frequency
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spot under different high frequency overvoltage
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Fig.10 Distributions on resistance heating and temperature of
buffer layer containing white spot under high

frequency overvoltage
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