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Abstract

The high-voltage cable is affected by the stretching, bending and manufacturing processes. The
insulating medium is prone to cracking and forms a crack air gap, thereby reducing the insulation
properties of the high-voltage cable insulation material. In this paper, the ANSYS finite element
simulation software is used to establish the two-dimensional electro-thermal coupling model of
the high-voltage cable, and the model verification is carried out. Secondly, the electric field distri-
bution and temperature distribution law in the presence of air gap in the insulation medium are
studied. The results are as follows: 1) the electric field strength in the air gap increases, and the
electric field strength in the insulation shield and in the insulation medium between the air gap
and conductor screen decreases. 2) As the gap length increases, the larger the electric field is.
When the air gap length is less than 1 mm, it is not easy to cause air gap discharge. When the air
gap length is more than 1 mm, the air gap discharge is more likely to occur. 3) The rise of insula-
tion temperature caused by the continuous discharge of the air gap can reach 87.8°C. The research
results of the paper can provide reference for the insulation design and condition monitoring of
high-voltage cables.
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Figure 1. Structure diagram of 10 kV three-core HVAC cable
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Figure 2. Schematic diagram of Single-phase cable size
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Table 1. Material parameters of Cable
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¥ kg/m’ 8900 920 1460 1220 906
LR J/(kg'K) 385 2320 1015 2100 1873
T RE W/(mK) 386 0.33 0.14 0.25 0.22
AR H 2 1 23 225 3.4 222

Figure 3. Mesh generation
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Figure 4. Potential radial distribution of three-phase cable
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Figure 5. Electric field distribution
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Figure 6. Temperature distribution
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Figure 7. Electric field distribution curve of inner surface of insulation under different crack lengths
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Figure 8. Radial electric field distribution curve under different crack lengths
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Figure 9. Electric field distribution cloud map under air gap defect
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Figure 10. Temperature distribution under air gap defect
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