H d ENMNES
ojst elxU| T 7

D23k 765KV SH M5kl HAOl [ =
2 RE MRUE WM

53A-8-6

Analysis on Induced Current Density by Electric Field of Human under the 765 kV
Transmission Line Considering Permittivity and Conductivity

(Suk-Won Min - Ki-Hyun Song + Kwang-Ho Yang - Mun-No Ju)

Abstract - This paper analysed the induced current density by electric field of human body under the 765 kV
transmission line considering permittivity and conductivity. As permittivity of human body is very high as 10° at 60 Hz,
special numerical computation technique in Surface Charge Method(SCM) for composite media with extremely different
properties is applied to reduce calculation error of induced current density and electric field inside the human body.
Calculation results show that the average of the induced current density inside human body is about 3mA/m’, which is

less than ICNIRP criterion (10mA/m?).
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Fig. 1. 765kV transmission line and phase conductor configuration
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Fig. 2. Electric field at 1 m above the ground under 765 kV
transmission line
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Fig. 3. Human model represented by smooth curve
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Table 1. Induced potential and electric field at surface of
human body for relative permittivity er=10° and
conductivity ¢ = 0.1[S/m]

AA 59 2 FF(em) AAkV) A A (kV/m)
™ g 0.99X10™ 5388
(2.368, 1367, 157.74) | _+j0.297X10” :
e 0.7756X10°™_ 14.92
(151, 4.73, 140.81) +j0.2323X10° '
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(739, 233, 1330 ) | +0.2915X10° :
9% 0.3268X107
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(-2539, 677, 11757) |  +j0.189X10° 22023
a4z vy 0.222X10°°
(8332, 6.064, 5065) | +j0.666X10 4.72%6
S.E8% e 0.6472X10° 3.491
(-5.91, 50, 67.37) +j0.1939X10° -
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Table 2. Induced potential and electric field inside human

body for relative permittivity er=10° and conductivity
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Distribution of electric field of smooth curve model
inside human body
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Table 3. Mean values of current density for human body’s
each parts
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ol 74 1.1247 1.3973
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Fig. 5. Distribution of current density of rectangular model
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