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Optimization and Application of Analytical Calculation Model of Underground Cable Group
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200437, China)

Abstract: The external thermal resistance of soil is one of the important factors influencing the load flow of buried ca-
ble. The accuracy of the calculation model is of great significance for the accurate evaluation of cable temperature
field and load flow. Firstly using the Ansys software and combining the calculation formula of IEC-60287 standard,
the external thermal resistance of soil is mainly influenced by the cable diameter, the buried depth and the calorific
value, which is under different variable values to calculate the external thermal resistance of a large number of sam-
ple data, and then the method of using a multivariate linear regression analysis was carried out on the sample data fit-
ting, the comprehensive factors such as cable diameter, buried depth and calorific value of buried cable outside the
calculation model of soil thermal resistance. In order to verify the accuracy of the calculation model, which is used to
calculate the core temperature under different working conditions, respectively by single loop described, properties,
double circuit, three loop cable group as an example, and with the Ansys calculated results and the IEC-60287 com-
pares the calculation results, the comparison results show that the calculation model of IEC-60287 is closer to the fi-
nite element simulation results, ensuring the premise of guarantee the accuracy of the engineering application.
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Fig. 1 Thermal circuit model of cable
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Fig.2 The model of buried heating metal stick
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Table 1 Heating metal stick’s laying conditions
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Fig. 3 The temperature diagram of heating metal stick
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Table 2 Data of different radius

At m HF/m EE/(Wem™) ANBHABHAK W
0.03 0.9 25 0.600 8
0.04 0.9 25 0.546 0
0.05 0.9 25 0.503 2
0.06 0.9 25 0.468 4
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Table 3 Data of different burial depth the sample data of
heating metal stick

Fttm HEm EIE/(Wem™) ANBHEHK- W)
0.04 0.5 25 0.488 8
0.04 0.7 25 0.523 6
0.04 0.9 25 0.546 0
0.04 1.1 25 0.560 0
0.04 1.3 25 0.569 2
0.04 1.5 25 0.574 4
0.04 1.7 25 0.577 2
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Tab. 4 Data of different heat the sample data of heating

metal stick
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0.03 0.7 15 0.5180
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0.03 0.7 25 0.578 8
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Table 5 Structual parameters of the cable

LERL A4 K ZHE/mm
L SUNERE 34
2 2% )2 5L 20
G B2 IR 2
NP Z IR
B A A% 84
Or
K’ d:.k
skt
R
k
d,
p

B5 mgETEE
Fig. 5 The sehematic of method of images
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Fig. 6 The calculation result of different burial depth
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Fig. 8 The calculation result of different
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Table 6 The calculation result of double loop cable °C

FH5I T(flifk) T(IEC) T(FEM)
A 79.72 84.32 80.15
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