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Numerical algorithm and characteristic analysis on current-carrying
capacity of HVDC XLPE insulated cable
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Abstract: Current-carrying capacity is an important indicator of cable transmission capacity, which directly affects the
operation reliability and economy of HVDC cables. According to the electric field distribution characteristics in the
insulation layer of DC cable, an analytical calculation method of the electric field distribution inside and outside the
insulation layer based on the equivalent conductivity was proposed. Taking a +535 kV XLPE insulated DC cable as
example, considering the highest operating temperature of cable conductor and the maximum allowable temperature
difference of insulation layer, we obtained the load control domains of the HVDC cable under different operating conditions.
The results show that the current-carrying capacity and application characteristics of HVDC cables can be analyzed by the
electric thermal field decoupling method effectively, and the maximum temperature difference of insulation layer is the core
factor limiting the current-carrying capacity of DC cable below critical ambient temperature. Under the critical ambient
temperature, raising the highest operating temperature of conductor has limited influence on the current-carrying capacity,
while optimizing the electrical resistance of insulating materials and cable structure is the key to improving the current-
carrying capacity.
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Fig.1 Calculation modelling of HVDC cable
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Tab.2 Conductivity fitting results of XLPE insulating

materials
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Tab.1  Structure and thermal parameters of the
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Fig.3 Electric field distribution in £535 kV cable under

different temperature gradients of insulation layer
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Fig.4 Electric field on the inside/outside of the insulation

layer under different temperature gradients of insulation layer
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Fig.5 Load control domain of HVDC XLPE cable
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Fig.6 Load control domain of DC cable with maximum

conductor temperature of 70°C
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