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Abstract

Compared with the laying of ordinary direct buried cables and drainage cables, the calculation of
temperature field of cable laying in cable tunnels with different voltage grades in multiple circuits
is relatively complicated. This paper, based on ANSYS finite element simulation software, estab-
lishes a multi-loop cable tunnel electromagnetic-heat-flow multi-physical field coupling model,
studies the characteristics of electric field distribution and temperature field distribution in cables
with different voltage levels, and verifies the electric field distribution of cables with different vol-
tage levels with analytical method. The results show that the maximum insulation field strength of
110 kV, 220 kV and 500 kV cables is 13.18/17.95/32.67 kV/cm respectively. When the “line” shape
is adopted, the temperature of the intermediate phase cable is higher than that of the two sides.
When the “triangle” shape is adopted, the temperature of the A phase cable conductor is higher
than B and C phases. The work of this paper can provide reference for the calculation of cable car-
rying capacity in cable tunnel laying with different voltage levels in multiple circuits.
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Figure 1. Cable tunnel diagram
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Figure 2. Cable structure diagram

2. BEEREE

1 §1K(CO);: 2 FARBEHI(CS): 3 4ZIA(IN); 4 4% Fik(S): 5 ZZBL): 6 FE(LS): 7 47
£(0S)-

Table 1. Cable construction size
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R 110 kV 220 kV 500 kV
ShER 38.8 54.7 61.5
S R S 1.7 1.7 2
Y25 5L 16 24 31
Y255 WS 1 1 1.5
G2 IR 4 4 3
Ry e R 2.3 2.8 33
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Table 2. Insulation maximum field strength
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HFR 110 kV H 45 220 kV H45 500 kV HL.45
i FAH (kV/em) 13.18 17.95 32.67
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Figure 3. Distribution of electric field of 110 kV, 220 kV and 500 kV cables
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Figure 4. Air velocity distribution in cable tunnel
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Figure 5. Cable tunnel temperature distribution
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Figure 6. Temperature distribution of each layer of cables
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Figure 7. Radial temperature distribution of each cable
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