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A Study on Characteristics and Safety for Human Body in
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ABSTRACT

This paper presents a study on characteristics and safety for human body in ELF electric and

magnetic fields using statistical method. The magnetic fields from a power line can be computed given a

knowledge of the currents, voltage and geometry of the line. In this paper, a statistical method for

predicting the magnetic fields given the inherent indetermination of the currents is presented. But the
electric field is calculated given a knowledge of the voltage and geometry of the line. The effect of
unexpected fluctuations in current is modeled by the Monte Carlo simulation.

The suggested method is applied to the 345KV and 765KV transmission line system, the result shows
that the maximum electric and magnetic field intensity is 6.8627KV/:: ~1d 284mG in 345KV system, 2.

5590KV/m and 35mG in 765KV system, respectively.
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Fig. 1 Typical magnetic field cumulative probability
distribution at ground level under the 765KV
transmission line
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Table 1 Parameters of line configuration

parameter 345KV/13]4 765K V/23| A
e el d
ZR¥YG 345KV 765KV
T3 A2AF 1000 A 1000 A
A 2 4
SEA MR E 1.48 cm 1.48 cm
EAzZe] A 45.72 cm 45.72 cm
kA= 13.716 m 10.4 m
FAM 2o 9m 30 m
42.79 m
55.58 m
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Table 2 Parameters used to calculate magnetic field
cumulative probability distribution

annual maximum daily 1500 Amp. /Phase
maximum current
annual minimum daily 1125 Amp. /Phase

maximum current

1d1, 1dz, Id3 1000, 670,500 Amp. /Phase
al, a2, a3 0.25,0.5,0.25
° °
° .
. .
55.58
42.{79 30.00

Fig. 2 The Model of Transmission Line Tower of 765KV
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Fig. 3 Vertical and horizontal electric field intensity at
ground level under the 345KV transmission line
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Fig. 4 Magnetic field intensity at ground level under the

35KV transmission line
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Fig. 5 Probabilistic calculation of magnetic field under
the 345KV transmission line
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Fig. 6 Probabilistic calculation of magnetic field under
the 765KV Inverse transmission line
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Fig. 7 Probabilistic calculation of magnetic field under
the 765KV sequence transmission line
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