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Anaysis of Electromagnetic Field Around Distribution Line
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Abstract: Electrical energy is playing an increasingly vital role as the primary energy source in everyday life. With the
increase in electric power consumption, power facilities are under an increasing stress and must operate at a high
capacity. Consequently, the demand for electric power cables in power transmission and distribution lines is rapidly
increasing. Underground distribution lines have been steadily replacing the aboveground lines owing to the increase in
electric power demand and the need to increase the supply voltage. In addition to line damage, worker safety is of

primary concern in this type of underground infrastructure.

In this study, to improve the safety of workers dealing with underground transmission lines, we anayzed the
electromagnetic field generated around the distribution line and determined the basic criteria for developing a device that

can detect a live underground line.
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Fig. 1. Distribution cable (a) overhead distribution line and (b)
underground cable.
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Table 1. Shape of overhead distribution line.

nominal cross section area (mm?) 95 160 240

Conductor diameter (mm) 120 154 189

Thickness of outer sheath (mm) 35 4.0 4.0

Table 2. Shape of underground cable.

Nominal cross section area (mm?) 60 200 325
Thickness of inner Sheath (mm) 0.3 041 0.51
Thickness of Insulation (mm) 6.22 6.22 6.22
Thickness of outer sheath (mm) 0.76 1.02 1.02
Neutral conductor (mm) 1.2x18 | 2.0x21 | 2.3x26
Outer Sheath (mm) 114 114 178
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Fig. 2. Simulation modeling (a) overhead distribution line and
(b) underground cable.
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Table 3. Material properties.

Type Layer Relative permittivity
Overhead
N . Shesath 2.3
distribution line
Insulation 23
Underground - -
Semi-conduction type 12
cable
Outer sheath 8
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Fig. 3. Electric filed simulation (a) overhead distribution line
and (b) underground cable.
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Fig. 4. Electric filed by the distance.
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Fig. 5. Magnetic field simulation (a) overhead distribution line
and (b) underground cable.
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