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Analysis on Electromagnetic Environment of 500 kV Compact Transmission
Line with Double Circuits on the Same Tower

PAN Qianwen, LUO Richeng, TANG Xiangsheng, PAN Junwen, ZHANG Xian
(Changsha University of Science & Technology, Changsha 410114, China)

Abstract: To effectively analyze the electromagnetic environment of 500 kV compact transmission lines with double
circuits on the same tower,the charge simulation method and the moment method are combined to calculate the
electric field, Biot-SaUart principle is employed to calculate the magnetic field,and the excitation function method
as well as the BPA-recommended prediction method is adopted to calculate the audible noise and radio interfer-
ence.As a result,the electric and magnetic field strength,audible noise and radio interference of the 500 kV compact
transmission line with different sub-conduetor types, phase spacing and the lowest height of lower phase conductor
are obtained and analyzed.Results show that in order to meet the requirements for the electromagnetic environment
under the transmission line,the smallest height of the lower phase conductor adjacent to houses ought to be not
less than 16 m,in public area and across-road area the smallest height of the lower phase conductor ought to be not
less than 12 m,the smallest height of the lower phase conductor across farmland ought to be not less than 10 m,
and the spacing of phase conductors is recommended 6.7 m.

Key words: 500 kV; compact transmission line; electric and magnetic field strength; radio interference; audible

noise; charge simulation method; moment method
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sub-conduetor types and different height of lowest phase
conductor at the bottom of the line at 1.5 m
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sub-conduetor types and different height of lowest phase
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at 1.5 m from ground
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Table 2 Effect of tower’s height on radio interference

- FK 75 /m RIJdB  RI. WAI'E y/m Ry, /dB
26 84.74 0.250 1 79.89
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30 83.34 0.248 0 78.95
32 82.68 0.250 2 78.45
34 82.04 0.250 1 77.95
36 81.39 0.253 0 77.44
38 80.80 0.248 0 77.07
40 80.32 0.249 0 76.79
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Table 3 Effect of weather conditions on radio interference
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Fig. 11 Audible noise of different tower’s height

at 1.5 m from ground
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Table 4 Effect of tower’s height on audible noise

VPR 5 /m AN JAB AN, BAHLE y/m
26 73.80 0.251
28 73.49 0.249
30 73.19 0.250
32 72.91 0.252
34 72.64 0.250
36 72.38 0.248
38 72.13 0.250
40 71.89 0.250
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Fig. 12 Audible noise of different weather conditions

at 1.5 m from ground
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Table 5 Effect of weather conditions on audible noise

R K /N s
AN,./dB 71.890 68.390 46.890
AN, WAL y/m 0.251 0.251 0.251
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