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Simplified Finite Element Method for Calculating DC Cable’s Current Capacity Using
Equivalent Thermal Conductivity
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Abstract: In order to simplify the calculation of DC cable’s current capacity using the finite element method(FEM),
an equivalent two-layer structure of DC cable is presented to replace the ordinary structure and the equivalent thermal
conductivity of the equivalent two-layer structure’s each layer is calculated to make sure that the equivalent structure
could simulate the ordinary structure precisely. Based on the equivalent two-layer structure, the number of triangle
elements of the finite element mesh could be decreased remarkably comparing with the number of elements of the
ordinary structure’s finite element mesh. In the case study, the ordinary structure and the equivalent two-layer
structure are applied respectively to calculate the current capacity of a specific DC cable(DC 200 kV YJQ41 1x1000+
2x12 cable)with FEM. The results show that the two structures coincide with each other and they are consistent with
the rated capacity given by the manufacture. Besides, a comparison between the computational demands of the two
structures is performed. The result shows that the equivalent two-layer structure could dramatically simplify the
calculation.
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Fig. 1 Schematic diagram of a submarine DC cable
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Fig. 2 Procedure of calculating current capacity of
cable using FEM
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Fig. 3 Schematic diagram of the simplified

structure of DC cable
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Table 1 Structure data and material data of
DC 200 kV-YJQ41 cable
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Table 2 Resistivity data and current capacity data of DC
200 kV-YJQ41 cable
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Fig. 4 Calculation model of the original cable structure
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Table 4 Boundary conditions of each soil boundary

in the calculation model
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Fig. 5 The result of temperature field of the
original cable structure
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Table 5 Parameters of the simplified structure of

DC 200 kV-YJQ41 cable
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Fig. 6 Calculation model of the simplified cable structure
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Fig. 7 The result of temperature field of the

simplified cable structure
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Fig. 8 The finite element mesh result of the original
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Fig. 9 The finite element mesh result of the simplified

cable structure
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