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Calculation and Test of Resultant Electric Field at the Ground Level under UHVDC
Parallel Double-circuit Transmission Line
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(1. School of Physics and Electronic Science, Changsha University of Science and Technology, Changsha 410114, China;
2. Hunan Electric Power Corporation Research Institute of States Grid, Changsha 410007, China)

Abstract: We analyze the ground resultant electric field distributions under UHVDC and UHVDC parallel double-
circuit transmission lines by Deutsch assumption and measurement. The analysis shows that the calculation of
Deutsch assumption is consistent with measurement, so this theoretical calculation method is applicable to
prediction of practical resultant electric fields. For parallel UHVDC double-circuit transmission line, the resultant
electric field distribution is related with conductors arrangement because of the mutual influence of positive and
negative ion flows in space. When two circuits have same polarity on their medial sides, the resultant electric field
intensity inside double -circuit transmission line region is higher than that around single -circuit line, on the
contrary, when two circuits have opposite polarity on their medial sides, the resultant electric field intensity inside
the double-circuit line region is lower than that around single-circuit line. Moreover, with the decrease in the
distance between two circuits or the increase in the height of double-circuit transmission line, the resultant electric
field intensity inside the double-circuit line region increases, or decreases more larger slope, but the changed
amplitude of total electric field increased as the of s decreasing or as the transmission lines higher. But the
resultant electric field intensity outside the double-circuit line region is almost same with that of single-circuit
transmission line.
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Fig. 1 The distribution of theoretical and measured

ground total electric field under UHVDC transmission line
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Fig. 2 The distribution of theoretical and measured
ground total electric field under parallel double—circuit
UHVDC transmission line
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Fig. 3 The compared distribution of ground total electric
field under UHVDC transmission line and parallel double—

circuit UHVDC transmission line
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parallel double-circuit UHVDC transmission line with

difference distance
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Fig. 5 The distribution of ground total electric field under
parallel double-circuit UHVDC transmission line with

difference height
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Table 1 The maximum ground total electric field under
the outer polarity of one circuit incase of difference

arrangement
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