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Calculation and Experimental Verification of Cable Support’s Temperature Rise Based on
Electromagnetic-fluid-thermal Fields
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(Hubei Key Laboratory of Cascaded Hydropower Stations Operation & Control, China Three Gorges University, Hubei Yichang
443002, China)

Abstract: The application of large-length and large-section power cable in cable tunnel leads to the serious line loss
caused by eddy current in cable support and the thermal deformation of cable support. Taking 110 kV single-phase
cable and its cable support as research objects and adopting the finite element numerical calculation method to calcu-
late its electromagnetic-fluid-thermal coupling field. The eddy current loss calculated by the electromagnetic field is
taken as the heat source load in fluid-thermal field, and the heat dissipation mode of the natural convection of the air
is considered, thereby calculating the temperature distribution of the cable support. Finally, temperature rise experi-
ment of cable support is conducted, and the simulation data are compared with the experimental one to verify the ac-
curacy and effectiveness of the temperature rise calculation of cable support.
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Fig. 1 Flow chart of electromagnetic-fluid-thermal
fields analysis
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Fig.2 Cable support temperature-raising platform
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Fig.3 Experimental cable support and thermocouple

temperature measuring modul
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Fig.4 Cable support design
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Fig. 6 3-D simulation model
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Fig.7 Finite element model of cable and cable support
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Table 1 Parameters for magnetic field analysis
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Fig. 8 Current density of experimental cable support
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Table 2 Parameters for fluid-thermal field analysis

PGR) SR LT
2 . . N
[We(m-K)"]  (kgrm™) (kg K)"]
SRR (LR 398.000 8 933.00 385
ke =) i 0.300 1150.00 1 960
SR B 0.200 938.00 1670
XLPE %% 0.270 920.00 2500
2 2% B 0.200 938.00 1670
S G npBH KA 0.220 910.00 1883
PHERE 237.000 2 700.00 880
LR R AR A L
L 0.160 1 380.00 1283
e
S 48 49.300 7 850.00 460
=5 0.025 1.16 1 000
A 0.110 500.00 2010




WFEL 708

ST, SRS, TR, . SET RIS AR S T I RS AR T Y RS e - 147 -

30 U — R B T A B e A S A IR
G319, L 48 S B g s TR A 49.03 °C, fie e TR
LA AR T B — S R R TR I
WA P /b I W A s 3 0, T B /N o

7/°C

MN 49.03

48.71
48.42
48.13
47.84
47.56
| 47.28
46.99
46.70
46.42

9 HEXRRESHE

Fig. 9 Temperature distributions of the

cable support
FL 208 R AT PR DL IR 10, i TR 72.47 C
SR EsE WON VA ) A S S e LIBZ ST [V R (198
7'C

72.47
l 70.55
68.87
67.19
65.52
63.84
62.16
| 60.48
58.81
5713

10 BERESHE
Fig. 10 Temperature distributions of the cable
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Fig. 11 Velocity distribution of the air flow
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Fig. 12 Results of cable support
temperature-raising platform
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