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Abstract: Due to the complex line working conditions in dense transmission channels, electromag-
netic fields are easily coupled and superimposed. It is necessary to analyze the electromagnetic
field distribution characteristics at different voltages to evaluate its impact on the surrounding en-
vironment. In this paper, the electromagnetic field distribution characteristics of 110~1 000 kV
transmission lines in dense transmission channels under various complex working conditions are
studied by the equivalent formula method and the electromagnetic field vector superposition prin-
ciple. The results show that the ground electromagnetic field intensity of single circuit is greater

than that of double circuit under the same conditions. The electromagnetic field intensity can be
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reduced by increasing the distance between the conductor and the ground, but the effect decreases

with the increase of the distance to the ground. The electromagnetic field distribution characteris-

tics of parallel circuits are better when the interior inverse phase sequence layout is adopted. In

the calculation of electromagnetic field in the same tower mixed-pressure four circuits, a whole

modeling analysis of all circuits should be carried out. The research results in this paper can pro-

vide reference for the subsequent line design and electromagnetic field evaluation in dense trans-

mission channels.

Key words: dense electric transmission channels; power frequency electric field intensity; power

frequency magnetic induction intensity; four-circuit in the same tower
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modelfor line electromagnetic field
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Tab.1 Calculation parameters of different voltage levels

B SR /kV 110 220 330 500 750 1000
BmiEA/MW 50 200 400 1000 2300 5000
IR 0.95 0.95 0.95 0.95 0.95  0.95
HEAE/KV  115.5 231.0 346.5 525.0 787.5 1050.0
VAE T 1 2 2 4 6 8
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Fig. 2 Schematic diagram of the wires location

of single-circuit and double-circuit
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Tab. 2 Wire position of different voltage levels

AN [ B R A5 G S 2 A B AR AR/ m
SR

110 220 330 500 750 1 000

1G> 6.0 7.4 9.0 11.5 17.7 23.0

H¥o1Cy  h h h h h h

E[Eg] G2z 5.1 5.8 7.4 9.7 149 240
G2y 5.5+h 7.0+h 7.9+h 9.9+h 12.4+h 19.0+h
2A-x 3.4 5.4 8.0 9.2 13.4  16.7
2A-y  h h h h h h
2B 4.0 6.9 9.5 1.2 154  18.0
2By 3.7+h 6.0+h 9.0-+h 11.5+h 15.0+h 19.0+h

Z[%: 2C-2 3.4 5.9 7.5 8.6  13.0  16.0

2C-y 7.7+h 12.5+nh 18.0+h 23.7+h 28.5+h 38.0+h
GZ-x 2.8 7.1 9.7 11. 4 15.9 18.2

G2y 11.7+h 17.0+h 23.5+h 31.7+h 38.2+h 53.5+h
G2-y 5.5+h 7.0+h 7.9+h 9.9+h 12.4+4h 19.0+h
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Fig.3 Power frequency electric field intensity

with different voltage levels
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with different voltage levels
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different wire distances to ground of different voltage levels
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Tab.3 Wires location of mixed voltage four-circuit line
AN TR L P S 0 2 A A R/ m
T H 2%
1 000 5 500 750 5 330 500 5 220
2A-x 12.5 9.3 7.0
2A-y h h h
2B-x 21.6 15.0 12.7
2B-y 15.0+h 10.6+h 7.9+h
2C-x 10.4 7.3 6.0
2C-y 15.0+h 10.6+nh 7.9+h
4A-x 14.0 10. 2 8.5
1A-y 32.7+h 23.2+h 18. 1+h
4B-x 13.2 9.6 10.0
4B-y 53.0+nh 40.2+h 30.3+h
4C-x 12.4 9.0 8.5
4C-y 73.3+h 57.2+h 43.3+h
G2-x 22.1 14.3 12. 6
G2-y 99.7+nh 74.6+h 51.0+nh
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