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Analysis on Radial Temperature Field of
Overhead Conductor Based on Finite Element Simulation

LIU Zhilu', LT Hengzhen', LIU Gang?>, ZHANG Ming', TAN Jinzhang'
(1. Foshan Power Supply Bureau of Guangdong Power Grid Corporation Limited,
Foshan 528000, China; 2. School of Electric Power Engineering, South China University of Technology,
Guangzhou 510640, China)

Abstract: In order to study the radial temperature field distribution of overhead conductor, firstly, on the basis of
heat transfer theory, a 3D model of finite element simulation was established according to the physical structure of
conductor, and a simulation experiment was designed. Then the simulation and experimental results were com-
pared. The results show that under natural convection conditions, the maximum radial temperature difference of
the conductor can reach 10.4°C, and the maximum surface temperature difference of different position on conduc-
tor is 3.4°C. The simulation results coincide with the measured values under natural convection conditions basical-
ly, and the relative error between each layer temperature of the conductor is within £5%, which verifies the reliabil-
ity of the simulation model. Under forced convection conditions, there are obvious difference between simulation
results and measured values, which indicates that the axial heat transfer of the conductor caused by different heat
dissipation conditions has significant effect on the radial temperature field distribution of the conductor. For conser-
vative consideration, in practical applications, the core temperature of conductor can be calculated by multiplying
the maximum surface temperature of conductor measured from different position of conductor with correction coef-
ficient of 1.05-1.10.

Key words: overhead conductor; radial temperature difference; finite element simulation; axial heat transfer; sur-

face temperature; core temperature
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Tab.1 Basic parameters of LGJ-300/40

overhead conductors

S ok
] 2l
BB A I /mm? 300.09 38.9
SR 24 7
K HME/mm 3.99 2.66
HE N(kg/m®) 2790 7780
FE VA /(T/(kg K)) 881 470
A BH % /(nQ-m) 28.26 191.57
HLBEL R R (C ) 0.004 03 0.004 55
S AE/(W/(mK)) 170 43

*2 RESHLATEL

Tab.2 Lay ratio for overhead conductors

gER R A = R
6 f)E 16~26
X B AR LN i g
121 14~22
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it DL R SR B IR 45 A SR R &S 8 B
FLML A TR0 AR AL 14, 485k
JZEL16, 6 RN 2 20, #4% LGI-300/40 7 22 25
FER =g EB R E 1 TR .

2 6 B T 2 IR B T J A B ) 5 v i ] AN A
RUTHEORS B R, DL O o O R R
904 m [ RFETEAMNB = SR ZE Ko S 15k
£50.023 94 m.

XT 12 2 R R AT 43 B A% Rl 43, o rbont 3 46



86 GRS BT A BRICH KA A 3 Az [l B2 3 7 Hr

@igitRt  2021,54(3)

(a)h 2k 1
BEl1 LGJ-300/40 BIZRzs Gk = UEWIIRIR B[R]
Fig.1 3D model of LGJ-300/400 overhead conductor
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Fig.2 Schematic diagram of overhead conductor current

increasing system
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Fig.3 Temperature testing positions in each layers of

overhead conductor
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Tab.3 Boundary conditions for FEM simulation

under natural convection

FLI/A 200 300 400 500 600 700

WRESE R/ C 19.0 189 184 182 184 182

HNEBIRGE/(m/s) 0.1 0.1 0.1 0.1 0.1 0.1

()f2 i B
El4 BAMRFHTSEIRAT00 ARNBHELER

Fig.4 Simulation result of conductor carrying 700 A

currents under natural convection condition
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Tab.4 Comparison between FEM simulation results and

measured values under natural convection condition

g SSEEEC R T AR E/%

AR R RE WS BE RE WS BE R

200 247 244 241 240 23.6 23.1 -2.83 -3.28 —4.15
300 30.7 30.1 29.5 30.6 29.7 284 -0.33 -1.33 -3.73
400 384 374 365 382 377 36.1 -0.52 -0.80 -1.10
500 50.8 494 480 502 487 47.1 -1.18 —-1.42 -1.88
600 63.1 612 59.0 648 62.6 579 2.69 229 -1.86

700 79.1 76.6 734 81.8 777 749 341 144 204
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Tab.S Boundary conditions for FEM simulation

under forced convection

*o6 BFIIRFMGTHELERSEZMERTEE
Tab.6 Comparison between FEM simulation results and

measured values under forced convection condition

FHLIL/A 400 500 600 700 800
IRES IR %/ C 17.4 17.3 17.1 16.8 16.7
AN AGHE /(m/s) 2.6 2.7 2.8 2.8 2.8

o ——————————— e e ——— |
289'.776 293.725 297.674 301.622 306.229§289.776 293725 297.674 301622 306229

()i 37 (b)Y R
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Fig.5 Simulation result of conductor carrying 700A

currents under forced convection condition
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Fig.6 Temperature distribution cloud diagram for

simulation result of group I
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Fig.7 Temperature distribution cloud diagram for

simulation result of group I1
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Tab.7 Corrected values for surface temperature and core
temperature of conductors with different loads

H AR SRR
/A 4 =) S 2 B
2R i@ﬁi/ B 2 uﬂ/ %ﬁi/ B
FE/C JE/C E/C /T

200 24.7 24.1 1.02 — — —
300 30.7 29.5 1.04 — — —

400 38.4 36.5 1.05 26.0 25.6 1.02

500 50.8 48.0 1.06 31.2 30.3 1.03
600 63.1 59.0 1.07 36.9 354 1.04
700 79.1 73.4 1.08 43.4 41.0 1.06
800 — — — 52.4 48.2 1.09
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