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Study of numerical relationship between temperature and electric field in power cables safety monitoring
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Chongqing 400044, China; 2. Yongchuan Power Supply Bureau, Chongging 402160, China)

Abstract: In this paper, finite element method(FEM) is used to calculate the temperature field and electric field of 8.7/15 kV YJV
1x400 mm?® straight buried cables separately and the relationship between the two fields is also analyzed based on this
calculation. The calculation result shows that the temperature field and the electric field have an approximate linear
relationship. Based on this analysis, in the practical application, the load of cables could be reckoned by the on-line monitoring of
cables’ temperature field, and therefore cables’ load could be monitored. At the same time, the electric field’s distribution regularity
of cable insulation medium could be gotten by the calculation of the electric field’s distribution based on the linear relationship

between the temperature field and the electric field. Then the internal electric field could be judged whether it is under the safety

limit. So the cable’s insulation condition could be monitored preferably and the cable’s safety operation could be guaranteed.
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Fig.1 Temperature field model of single circuit loop buried

cables
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Fig.2 Distribution of temperature field underground cables
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Fig.3 The distribution of electric field intensity underground

cable
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Tab.1 Parameters of cable

i (AR AR i ZHUi

FRESR / mm 23.8
Y252 2L/ mm 11.8
B2 E I / mm 0.8
SR EE / mm 4.6

HEZiAME / mm 41
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Tab.2 Environment paraments of buried cables
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PR /m 0.7

TP RF (K- m- W) 1.0
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Fig.4 Temperature distribution of cable sheath
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Fig.5 Temperature distribution of cable insulator layer
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Fig.6 D distribution of cable sheath
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Fig.7 D distribution of cable insulator layer
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Tab.3 Numerical analysis of sheath

e % CIRDRESS ki ex
/ CCH 107-5 1015
0.00 79.7 3.10 25.7 2.19
0.25 80.0 3.12 25.6 1.18
0.50 80.3 3.14 25.6 1.18
0.75 80.7 3.16 255 1.39
1.00 81.0 3.18 255 1.39
1.25 81.3 3.23 25.1 0.02
1.50 81.7 3.28 24.9 1.00
1.75 82.1 3.33 24.6 2.19
2.00 82.4 3.36 245 1.00
225 82.7 3.38 24.5 1.00
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Tab.4 Numerical analysis of insulation layer

FEES  WE/ OO WAIBKRE k(1005 e
107-5
0 82.9 3.51 23.6 9.36
0.5 83.3 3.56 233 7.97
1.0 83.8 3.64 23.0 6.58
15 84.3 3.74 25 426
2.0 84.9 3.85 220 1.94
2.5 85.5 3.97 215 0.37
3.0 86.1 415 20.7 4.07
35 86.7 426 20.3 5.93
4.0 87.3 4.40 19.8 8.24
4.5 87.9 4.60 19.1 11.5
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