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Calculation of the Induced Voltage and Current for a Human and a Car
Close to 765 kV AC Double Circuit Transmission Line
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(Suk-Won Min + Eung-Sik Kim * Sung-Ho Myoung - Byoung-Yoon Lee - Jong-Keun Park)

Abstract — This paper estimates the electric field effect near 765[kV] AC double transmission line with numerical data. The
induced voltage and current of a human and car under two kinds of phase arrangement are calculated when each of two
objects is insulated or grounded When the calculated results of the low-reactance and superposition phase arrangement are
compared, it is proved that the induced voltage and current of the former are about 30[26] smaller than that of the latter. The
induced currents of a human and car are less than 0.5[mA] which is about 10[%] less than that of the American National
Standard Code. Also the induced voltage and current of dead lines by other live lines are calculated. Finally the effective
number and position of shield wires to reduce the field in ground level are considered. charge simulation method and surface

charge method are used to simulate the 2 or 3 dimensional transmission line model respectively.
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Fig. 1 Modelling of a human and car under 765[kV] AC
double transmission line
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Fig. 2 Modelling of a human and bundle in 2 dimensional
analysis
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Fig. 3 Modelling of a human and transmission lines in 3
dimensional analysis
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Fig. 4 Modellings of a car under transmission lines in 2
and 3 dimensional analysis
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Table 2 FElectrostatic capacitances between transmission

ERLx; 1 A 9 A

2DIpR/ml 1~ " T e 00 28t 00 @724, 00)| 00, 2100 | 1228, 1800 lines and a car

3oipF) | ©999 |17 2 0] @5, 00 B 29 A EEEE; 4 % & 9 A
Col2D) | 4807 4659 £81 4787 546 6.4 2D[pF/ml]

_ SDE] | (00,00 | (184, 00)| (1284 00) ) (27.28, 00)
Co@D) | 51%6 | 513 | 5Li5 | 5L | 1982 | 116 o D) e o o .
CuD) | 006 | 006 | 006 | 01 | 048 | 03 G (2D) s % ” 100
3D | 006 | oo | 0w | 00 | 14 | o0z Ciz (3D) 02 0.25 026 0.35
Com) | 016 | o019 | 07 | 019 | 1% | 17 C (2D) | 007 0.09 0.09 0.14

Cis 3D 0: . . 0.
coa) | 019 | 0B | 0B | 0u | 5 07 1 (3D) i 077 078 08
Cs @D) | 022 0.27 027 03
Cam | 0% | o | om | 0% | 28 | 1167 e | 22 264 264 T
| Ga3D) | 057 | 089 | 0% 0% | 98 | 414 Cu (2D) 0.75 114 1.14 0.73

Co @ S1#et thx7+e] AAE%F (capacitance between body
and ground)

Cp @ Q1A #1 UhEeAre) 4 dE%F (capacitance between
body and #1 line)

Cu @ QA9 #2 thEEAzre] A8 (capacitance between
body and #2 line)

Cu @ Q1A #3 At} A W8 (capacitance between
body and #3 line)

9D : CSMo.2 )4t (calculation by 2 dimensional CSM)

3D : SCMe.2 A4t (calculation by 3 dimensional SCM)
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Cuo : AEate} x|zte] AL (capacitance between car
and ground)

Cp : AEAe} #1 dFEAre] FH8F (capacitance between
car and #1 line)

Cis @ Asxe w2 dEEA7e] A48 (capacitance between
car and #2 line)

Cu @ A5 #3 FEATe] P H8F (capacitance between
car and #3 line)

2D : CSMO.2 74t (calculation by 2 dimensional CSM)

3D : SCMS.2 A4t (calculation by 3 dimensional SCM)
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Fig. 5 Induced voltages of a human in low-reactance and Fig. 7 Induced currents of a grounded human body in low
superposition phase arrangement ~reactance and superposition phase arrangement
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Fig. 9 Induced currents of a grounded car low-reactance
and superposition phase arrangement
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Fig. 10 Induced currents of a insulated car in low-react-
ance and superposition phase arrangement
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