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Abstract The effectivity of electromagnetic waves from buried sources in power level frequency is
expected to be lesser than their effectivity in air. The formulae for these two cases are different, as
shown in the leading countries' research materials and the contents of ITU standards. However, there
have been no well-defined reports on whether the reduction in effectivity phenomenon is observed in
practical conditions. So, this paper compares the two situations by calculation and experiment and
investigates effectivity. Carson equation is used for free space, and Pollaczek equation is used for the
environment of the ground boundary. The practically critical determinate in this study is the buried
depth. Generally, conductor lines like a water pipe or power line are buried at depths of around 2 m
at most. The conductivity of soil appeared ineffective from the calculations and comparison for such a
depth range. Experiments also verified this through comparative conditions in a constructed power
circuit model comprising a liquid conductive frame. These results mean we can regard the buried
conductor as in the air of distance equal to the depth of burial while evaluating the induction problem

by a power line.
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I: Inducing current[A]

K: Shielding coefficient

212 ABOIEAMZAA
A& FHEHO 2 S Ao A 7] Foll A= F 7N
o] A 7t 0}5-9_1'21 AAE Atete 42 Z<=(Carson)

of SJstod L= JAHT]. 1
AolA Eq. )2 £t

A2 Fig. 13 22 vz



FAte71&te=E A A23d A3E, 2022

[£3%]

%
\3/ dnducior

.34
Djj

N

)

Farth Surface

Return Plane

Image Conductor

]

Fig. 1. Geometrical position relationship of two lines
in the air
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Fig. 2. Geometrical position relationship of two lines
with the earth as a boundary
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Fig. 4. Calculation Comparison Graph
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