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Calculation of Power Frequency Electric Field for AC Parallel Transmission Lines in the
Same Corridor Based on MOM

TANG Bo, JIANG Haotian, SUN Rui, LIU Ren, WU Zhuo
(College of Electrical Engineering & New Energy, China Three Gorges University, Hubei Yichang 443002, China)

Abstract: The electromagnetic environment under AC parallel transmission lines in the same corridor is more com-
plex than the single circuit line. Traditional charge simulation method (CSM)and finite element method could not be
applied in the calculation of power frequency electric field for parallel transmission lines in the same corridor at large
spatial scales. Therefore, an algorithm is proposed of calculating power frequency electric field for AC parallel trans-
mission lines in the same corridor based on the methods of moments (MOM). This algorithm considers the single-
phase conductor arc sag, according to the equation of catenary, and the electric field integral equation of single -
phase conductor is derived related to arc sag. Thus, the electric field integral equation at any point of the space of AC
parallel transmission lines in the same corridor is obtained by the vector superposition principle. Using the function
of pulse and DC, the electric field integral equation is discrete by MOM. Finally, the value of power frequency elec-
tric field under transmission lines is obtained. Taking the China Three Gorges University 220 kV transmission line
over Qinyuan as an example, according to the results of simulation and experimental, this algorithm is more coinci-
dence with the truth than that compared to the CSM. And it is also applied to the study of electric field for AC parallel
transmission lines in the same corridor

Key words: parallel transmission lines in the same corridor; power frequency electric field; CSM; MOM; electric

field measurement
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Fig. 1 Alternating current parallel transmission

lines in the same corridor
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Fig.3 Arrangements of two parallel lines
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Table 1 Comparison with the results of literature [13]
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Fig. 4 Parallel transmission lines in the same

corridor and field measurement
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Fig. 6 Comparison of the results of the two algorithms

with experimental values
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