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ABSTRACT: In IEC 60287-based computing models of cable
core temperature, thermal parameters of cable materials are
considered as functions of temperature and there is
computational error of core temperature due to neglecting the
transmission of heat along axial direction of the core. To
improve the accuracy of core temperature calculation, a
nonlinear finite element based method for the real-time

calculation of core temperature of single-core cable is proposed.

The temperature gradients of cable core conductor in axial and
radial directions as well as the diffusion rule of heat quantity in
cable core are researched and the influences of such factors as
operating current and ambient temperature on temperature
distribution of cable core in axial and radial directions are
analyzed. Based on the principles of heat transfer, the influence
of cable thermal parameters varying with temperature on core
conductor  temperature is researched and then a
three-dimensional nonlinear finite element model to calculate
cable core temperature is built, and the built nonlinear finite
element model is validated and modified according to
experimental data. Comparison of experiment data with
simulation results of the proposed model shows that the
calculation error of cable core temperature is caused by
neglecting the transmission of heat quantity along axial direction
of cable and variation of cable thermal parameters; and it is also
shown that the proposed real-time cable temperature calculation
model is effective and is available for reference to the monitoring
of core temperature of the cable operated in high temperature
environment as well as to load forecasting.

KEY WORDS: single core cable; core temperature; physical
parameters; nonlinear finite element method; experimental
verification; real-time calculation
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