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Optimization on structural parameters of 35 kV XLPE
power cable terminal
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Abstract: In order to solve the problem of interface breakdown and surface discharge caused by uneven distribution of
electric field of power cable and its terminal insulation, the structural parameters of 35 kV cold shrinkable power cable
terminal were optimized to improve its insulation level in this paper. Firstly, the influence of axial length and end radius of
stress cone on the terminal electric field distribution was analyzed based on COMSOL simulation software, and the optimal
combination of terminal structural parameters was obtained. Then the power cable terminal samples were prepared, and the
performance indexes were verified by power frequency AC voltage resistance and partial discharge tests. The results show
that the axial length of the power cable terminal stress cone is the main factor affecting the change and distribution of
interfacial electric field, and the change of terminal radius has little effect on the terminal electric field. The increase of axial
length of stress cone alleviates the interfacial electric field intensity, but it is easy to cause discharge along the surface. The
optimal axial length and upper radius of stress cone are 25 mm and 2.5 mm, respectively.
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Fig.1 Size model of stress cone
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Tab.1 Parameters of power cable terminal materials
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Fig.2 Schematic diagram of two-dimensional structure of

stress cone optimized by axial length
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Fig.3 The distribution of electric field of stress cone

optimized by axial length
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Fig.5 The field intensity distribution of the observed path L1
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Fig.6 The field intensity distribution of the observed path L2
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Fig.7 The field intensity distribution of the
observation path L3
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Fig.8 Schematic diagram of two-dimensional structure of

stress cone optimized by end radius
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Fig.9 The electric field distribution of stress cone

optimized by end radius
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Fig.12  The field intensity distribution of the
observation path L3
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