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Figue 1 Finite element model and mesh generation

of overhead conductor
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Bt/ HAR/mm 7/1.85 26/2.38 7/2.1 26/2.7 7/2.6626/3.427/2.98 26/3.83 7/2.5 48/3.22 7/3.44 26/4.42

A/ mm* 18.82

115.67 24.25 148.86 38.9 1238.85 48.82 348.86 34.36 390.88

65.06 398.94
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Table 2 Comparison of ANSYS simulation value and
IEEE theoretical value( wind speed 0.5 m/s)
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Table 3 Comparison of ANSYS simulation value and
IEEE theoretical value( wind speed 0 m/s)
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Figue 2 Radial temperature distribution of the conductor
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Table 4 Allowable ampacity of the conductor

corresponding to the different radial temperature

/A #mEzsc 1,/A  1,/A  (1,—1.)/A
510 5.11 556.18  485.70 70. 48
560 5.66 600.21  529.26 70. 95
610 6.26 644.88  573.11 71.77
660 6.91 689.54  616.74 72.8
710 7. 60 733.92  659.86 74. 06
760 8.35 779.08  703.86 75.22
810 9.15 821.46  744.50 76.96
860 10. 01 864.70  785.98 78.72
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Study on Radial Temperature Distribution and Maximum Ampacity
of Overhead Conductors

ZHANG Meng, LIANG Ren, ZHAO Guifeng

(School of Civil Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; The commonly used conductor LGJ300/50 and L.GJ400/35 were taken as examples. The radial tem-
perature distribution of overhead conductors,sensitivity of influence factors of overhead conductor temperature
and the influence of radial temperature difference on the allowable current carrying capacity of conductors were
analyzed based on the conductor steady-state heat balance equation, the IEEE 738-2012 standard and the AN-
SYS software.The air gap within the conductor and the actual contact between the strands were considered dur-
ing analysis. The results showed that there was a radial temperature field when the conductor was running. The
temperature difference could reach 4~10 “C. The conductor temperature has a high sensitivity when the wind
speed was 0~3 m/s and the wind direction angle was 0~45°. The radial temperature difference had a great in-
fluence on the allowable current carrying capacity of the wire, and the degree of influence could reach over
10%. The definition of allowable temperature limit of conductor had a great influence on the allowable
ampacity of the conductor. It was suggested that the allowable temperature limit should be understood as the
average temperature of the conductor.
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