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Simulation Study on Electromagnetic Environment of AC Double-circuit
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Abstract: With the increasing voltage levels and growing coverage of transmission lines,the problems of electro-
magnelic environment and icing become worse.However,less attention has been paid to the electromagnetic envi-
ronment of transmission lines in icing condition. Therefore,a simulation analysis on the electromagnetic environ-
ment of 220 kV AC double-circuit transmission lines in heavy icing area is conducted in this study by means of the
software SES-EnviroPlus. The effects of the parameters,such as phase distance,split number, conductor diameter,
bundle interval and conductor height,on the electromagnetic environment are investigated,and the characteristics
of the electromagnetic environments with and without icing condition are compared.The results show that among
the four environmental parameters,only electric field intensity is beyond the limit.A conclusion is drawn that the
electromagnetic environment becomes worse in icing area,but the effect rules of the parameters on the electromag-
netic environment remain the same.In addition,some suggestions for the design of 220 kV AC double-circuit trans-
mission line in heavy icing area are offered in respect of electromagnetic environment.
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Fig. 1 The type of tower for 220 kV double-circuits

transmission line
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Table 1 Weather conditions in heavy icing area
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Table 2 The sags of transmission line in

different conditions m
B T KR 2 KN 2
220 kV F£k 18.04 18.95
220 kV HbZk 12.13 15.23
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Table 3 The electromagnetic environment in
different phase distances
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Fig. 2 Distribution curves of electromagnetic environment

in different phase distances
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Table 4 The electromagnetic environment in

different split numbers
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Fig. 3 Distribution curves of electromagnetic environment

in different split numbers
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Table 5 The electromagnetic environment in
different conductor diameters
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Fig. 4 Distribution curves of electromagnetic environment

in different conductor diameters
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Table 6 The electromagnetic environment in

different bundle expansions

B IAL/(KV - m™)

R /T

T TF/dB

28

]

N L w N
T

30 —20 —10 0 10 20 30
K YE B /m

30 —20 —10 0 10 20 30
FKA MR B /m

45 —30 —15 0 15 30 45
JK TR B /m

_ 4\4 / 5

45 —30 —15 0 15 30 45
FKEYE B /m

5 TESREEBHTEEESTH

Fig. 5 Distribution curves of electromagnetic environment

in different bundle expansions
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Table 7 The electromagnetic environment in

different conductor heights

77 24 18] B /mm
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Fig. 6 Distribution curves of electromagnetic environment

in different conductor heights
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Fig. 7 Electric field distribution on conductors
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