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Abstract: Accurattely and rapidly calculating the transient core temperature rise in buried power cables under emer-
gency load and transferred load conditions is of great significance for improving the refined management level of dy-
namic current-carrying capacity of power cable. First, a transfer matrix is obtained by using the finite element steady-
state analysis, while finite element transient analysis is used to obtain self-heating transient temperature rise data for
an single cable and mutual -heating transient temperature rise data for the rest cables. Then, a composite transient
thermal circuit model is constructed.The self-heating thermal model of the loaded cable consists of two-branch of ther-
mal resistance -thermal capacitance network ,while the mutual-heating thermal circuit model of adjacent cables com-
prieses a single-branch of thermal resistance-thermal capacitance network, and a Runge - Kutta method is presented
to solve this composite transient thermal circuit model. Finally, the finite element simulation results are taken as a
benchmark, a genetic algorithm is applied to optimize and solve for the thermal resistance and thermal capacitance
parameters of the composite thermal circuit model. For a specific case study, the transfer matrix is used to obtain the
steady-state temperature rise of each cable. Thermal-electrical coupling is achieved by updating losses at each time
step, and the composite thermal circuit model is then employed to calculate the dynamic current carrying capacity of
any individual cable. It is shown by the comparison with the finite element calculation results that the proposed meth-
od in this paper has high accuracy and is suitable for engineering applications involving operational management of
emergency and load-transfer currents in directly buried cables.
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Table 2 Results of optimization

P K Bl FABH/(K - m?- W) Hufe
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(08 1 625.00 i 0.120 40
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Cs 9 936.00 R;s 0.045 10
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C; 20214.00 R, 0.029 62
Cy 68 784.00 Rs 0.092 48
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Fig. 10 Error of steady-state transfer matrix
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