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Research on the Fast Calculation Model for Transient Temperature Rise of
Soil Directly Buried Cable Group
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(1. State Grid Shanghai Electrical Power Research Institute, Shanghai 200437, China;
2. Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A method based on the time domain response and superposition property of heat conduction is studied to
realize the fast calculation of transient temperature rise of soil directly buried cable group. Transient temperature rise
of cables could be simulated as the superposition of several single-core cables. The self-heating of single-core cable
is described by using the self-excited response model. The interaction of different single-core cables is described by
the dynamic response model. Besides, the integrated temperature rise of cable core is obtained by node coupling
method. In the case study, model parameters are firstly extracted by Cymcap. Temperature rise under typical
operating conditions is then obtained respectively by the lumped parameter model and commercial software. The
comparative results verify the validity of the method proposed in this paper.
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Fig.1 Transient thermal circuit model with lumped

parameter for two single-core cables
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Fig. 2 Process of parameter extraction and application
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Fig.3 Schematic diagram of calculation model
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Fig. 4 Schematic diagram of cable cross-section
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Table 1 Laying central location of cables
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Table 2 Computed results of steady temperature rise of

cables with different working conditions
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Fig. 5 Temperature rise of cable cores for cable 2
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Fig. 6 Process of parameter extraction for self-excited
response model
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Fig.7 Comparison of transient temperature rise of
cable 2 by different method
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Fig. 10 Lumped-parameter model of the transient temperature rise at the core of the cable group
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Table 3 Lumped parameters of the model of transient temperature rise at the core of the cable group
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Fig. 11 Computed result by Cymcap
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