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Research on the Calculation Model for Transient Temperature Rise of
Straight Buried Single-core Cable
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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 lumped parameter model is proposed to improve the calculation efficiency of transient temperature rise
of buried single-core cable. In order to build the model without monitoring jacket temperature, balancing thermal
resistance and inductance are used to simulate the time-variant characteristic in the process of thermal diffusion. In
the case study, the temperature rise under the same condition is obtained respectively by the lumped parameter
model, finite element method, and CYMCAP. The comparative results show that the lumped parameter model is
consistent with the other two methods, which verifies the accuracy of the method proposed in this paper. Besides, the
model is optimized by building models considered the effects of cable heat and environment temperature,
respectively, based on the superposition principle of heat conduction, so that the algorithm can adapt to the change
of environment temperature wells.
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Fig.1 Transient thermal circuit model with lumped

parameter for single-core cable
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Fig.2 Schematic diagram of finite
element calculating model
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Table 1 Parameters of single-core cable

FRERY HEpE/ B
R RSE T e 5
W K) " (kg K)'] (kgrm®)
AR AME27.0 380.0 400 8900
G2 AME29.6 0.3 2000 1200
XLPE .
% HME52.4 0.2 2200 1400
+3E 4 000%2 000 1.0 840 2700
40
g30
$20 [
Hiof
0, 1 Il 1 1 1
0 10 20 30 40 50

A IE) /b
B3 BARTIHEER

Fig.3 Calculation results by finite element method
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Fig. 4 Parameter extraction program based on genetic

evolution algorithm
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Fig. 5 Comparison of calculation results
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Table 2 Comparison of calculation results
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Fig. 6 Calculation results by Cymcap
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Fig. 7 Comparison of calculation results
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Fig. 8 Transient lumped parameter model adapting

different environmental temperature for single-core cable
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Fig. 9 Opverall transient thermal circuit model with
lumped parameter
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Fig. 10 Calculation results by FEM
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Fig. 11 Comparison of calculation results by the lumped

parameter model and FEM
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