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Research on Water-cooled Pipe Model of Underground Power Cable Groups

ZHENG Yanling', LI Weixin', FENG Yuan', WANG Yayun', YI Tao’

(1. Department of Electronic and Electrical Engineering, Baoji University of Arts and Sciences, Shaanxi Baoji 721007,
China; 2. Jiangsu Electric Power Design Institute, Nanjing 211102, China)

Abstract: With the increasing of power load in the city, it is important to take appropriate measures to improve the
carrying capacity of cable group. In this paper, we mainly explore this method of cable water-cooled pipe laying for
capacity increasing. For water-cooled model, the heat generated by power cable groups is taken away by the convective
heat transfer in water-cooled pipe, so that the environment temperature of cable groups decreases, therefore, it is a
feasible and effective method to exploring cable transmission capacity of cable group. The theoretical models of
underground power cable groups with water-cooled pipe is established , then the flow factors of aqueous fluid in water-
cooled pipe analyzed by using FEM, and ampacity for cable groups are calculated, thus the accuracy of the models is
verified through experiments and the comparison with previous research results. These result of calculation on cable
groups ampacity by Ansys indicate that water temperature and velocity have a great impact on cooling effect , and it can
improves the heat dissipation effect of the cable groups, thus the total ampacity of cable groups is significantly
improved to almost 28% for aqueous fluid in water-cooled pipe.
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Fig. 1 The model of cables with water-cooled pipes
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Fig. 2 The thermal field of cables with water-cooled pipes
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Fig.3 The thermal field of buried cables
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Fig.4 The model of power cable groups laying
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Table 1 The ampacity of power cable groups A

SN 15 2% 3% 4% 541

147 337 298 273 284 336
247 205 247 238 233 274
347 256 fE 202 198 243
447 297 243 224 233 285

I, Herp iR R LA 5

bR
+ b,
_—

D;

~
&

D

(&

4
Pee i
&)

@Eeee

@O
©CC)

E5 HAKLEMBSEHESTEE
Fig. 5 The model of cable groups with water-cooled
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Table 2 The ampacity of cable groups with

water-cooled pipes A
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Table 3 The ampacity of cable groups without

water-cooled pipes A
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