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The Calculation Method of Shielding Coefficient of Neutral Line
against an Induced Voltage by an Aerial Power Distribution Line
Reflecting the Principle of Earth Returm Current
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Protocol Engineering Center, Electronics and Telecommunications Research Institute
/Division of Mobile and Digital Broadcasting, University of Science and Technology
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Abstract To solve the problem of the excessive error caused by using a single value for the shielding effect of the
neutral line of an electric power distribution line in the calculation of the voltage it induces in a telecommunication
line, the general expression that was previously developed to reflect the mechanism of voltage induction by a
distribution line with multiple grounds is employed in this paper to represent the relationship between the leakage
current rates at each ground pole. In this way, the formula for calculating the shielding effect of the neutral line can
be factorized against the unbalanced current flowing in the neutral line, which is the root current of induction. This
shielding coefficient of the neutral line is not constant, but can vary when a range of induced voltages is generated
in the whole power distribution line. The calculation method developed herein reduces the error rate to one tenth of
that of the existing calculation result in the case of overestimation and increases it by 14% in the case of

underestimation.

Keywords : electric power distribution line, induced voltage, neutral line, shielding coefficient, unbalanced neutral

line current, earth return current, leakage current
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Fig. 2. Flow configuration in an aerial power distribution
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Fig. 3. Splitted position model of current flow
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Fig. 4. Splitted course example of induction
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