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Calculation of the Induced Voltage and Current for a Human and an Object Close to 765kV AC
Double Circuit Transmission Line

Suk Won Min™, Eung Sik Kin™,
Soonchunhyang Univ,”’

Abstract - This paper calculates the induced voltage and
current for a human and a car under 765 kV AC douhle circuit
transmission iine . A human and a car is simulated as two
dimension by the use of charge simulation method and as
three dimension by using surface charge method. The phase
arrangement of transmission line is varied to calculate the
induced voltage and current, In two cases a human and a car

is grounded or floated, the induced voltage and current is
also compared,
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Fig. 1.

A human vodel under 765 kV AC double circuit
transmission line,
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a) two dimpension

b) three dimension

Fig. 2. Arrangement of fictitious charge in a human model
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Table 1. Cap:'iﬂc‘i;.ance between transmission line and human
by two dimensional simulation,

ZREY U : pF/a
;m*::"m“ § 2 3 f 5 3
Cie 48.07 46,53 45 .81 47.87 5,459 5, 442
[ 0,061 | 0.059 | 0.060 | 0.092 | 0.480 | 0.378
o 0,57 | 0,185 | 0.171 | 0.1 | 1,546 | 1274
Gy 0.5% | 0,748 | 0.72 | 0.463 | 2.84 | 17.67
Cis 0,556 0.133 8172 0,053 2.844 0,749
Cs 0.157 0. 085 £.075 Q.040 1.546 0.466
Cir 0.061 0.034 6,03 8,540 6.479 ©.198
C 0,02t 0,030 0624 €, 051 $.15 £,.142
Cr 0.0Z1 0,020 8,014 0. 035 0,155 0,075
WA YA WA 1 3*‘:: % 4 (co.o‘xojg) (11,84, 0.0)
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Table 2, Capacitance between transmission line and human
by three dimensional simulation,

AASY A9 w
Ll 2 3 1 5 6
Cio 51.18 51.23 51.15 51.73 19.52 11.60
Cu 0.058 0,070 .07 0,091 1.470 0.2
Cis 0.1% 6,227 0.229 3.236 4.9%0 9.699
Cu 0,571 0. 885 0. 889 564 $.630 4.3
C 0. 556 .21 8.2 . 070 9.630 0. 700
G 0,157 0,112 0. 106 . 062 4.990 0,359
Cir 0.061 0.040 9,039 , 029 §.470 9. 145
Cu 0.038 0,050 0.052 0.080 9, 860 9.1698
Cin 0.02 £.028 0.022 8.026 8. 860 [ A S
s B3 atm
o r &
v R, pali ]
%o wrza e 003":‘-“_ # otEa
00 o0 1
O G5 adxa O O g e
00 s oc
W « e
o i
%P 3 o4 a1 apsia

.

¢ *

Fig. 3. A car model under 765 kV AC double circuit )
transmission line by two dimensional simulation.
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a) two dimension

b) three dimension

Fig. 4. Arrangement of fictitious charge in a car model

Table 3. Capacitance between transmission line and car
by two dimensional simulation,
2UEY O pise

A
b z K] 4
kA
[ 93,57 | 99.65 99.69 | 100.0
Cu 0073 | 0093 | oM | 0.3
€a 0.222 | o.271 0.273 | 0,236
€ 0.747 1. 139 L1 | 0.7
Cis 0.747 | 0,301 0.289 | 0,086
Cu 0.2z | 0.133 | 0129 | 0.065
[ 0.073 | 0.054 0.053 | 0.046
Cie 0,075 , 037 0.038 | 0.083
Cy 0,026 .20 | 00w | 003
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Table 4, Capacitance between transmission line and car
by three dimensional simulation,
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AHE A

$uev & 1 2 a ]
C 237 237 237 29
Ca 020 | 0256 | 0.2 0,350
€ 0.6% 1 o770 | 0780 9,850
[ 7320 13640 | Asto 2.1
[ 232 | 0.86 | 0.810 0.270
Cu 0.650 | 0.400 | 0.3% 0,200
Cor 0.200 | 0148 | o4 ¢120
Ca 0.138 1 0.180 | o0.19% 6.310

[N 0.138_ | 0.100 | o.102 0.110
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Table 5. Induced voltage
in a human body

under transmission line of
the type of superbundle
phase arrangement,

2A L )
UM A (w) gi{[ﬁuﬁ a{&za
(0.0. 0.0) | 6815 | 8.73
(1184, 0.0)| 7.705 | B 477

(12,28, ©.0) { 7.011 8.415
(27.28, 0.0) | 3315 4.092

(0.0, 2i.00)

fable 6. Induced voltage
in a car under
transmission line of the
type of superbundle
phase arrangement.
g2 23 g =
iw | tgkﬁ Wi-?
(0.0, 0.0) | 11.59 | 7,069
(11.8¢. 9.0) | 10,956 | &.71:
(12,28, 0.0) | 10,850 | 6,744
(21.28, 0.0) | 4775 | 3.3%

1,817 | 818
(12.28.16.0) |y 40 | 262,297
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Table 7, Induced voltage

in a human body

under transmission line of

the type of low-reactance
phase arrangement,

2y [ae

Table 8, Induced voltage
in a car under

transnission line of the

AN |Rees o Ssd type of low-reactance
B [gow . phase arrangement,

(0.0, 0.0) | 204 | z.612 x| 29 LT

(1,84, 0.0) | 4,83 | s.676 W Feh §g[k‘§',i

(12,28, 0.0 4, 865 5.7 (0.0, 0.0) 3

.68 | 2.1%
47,28, 0.0) | 2910 | 3.491

28, B 000 7.

0.0, 21,00) | 7.220 | 6.612 (L84, 0.0) 1 7.756 | ¢ 401

(12.28, 0.0) | 7.791 4.529
(12.28,18.0} 263. 353 245,565 1(21.23‘ 2.0) 832 | 288
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Table 9, Induced current
in a grounded
human body under

transmission line of the
type of superbundle
phase arrangement

Table 10. Induced current
in a grounded car
under transmission line of
the type of superbundle
phase arrangement.

g2 g 3ty
KRR R%
) L ARl | B
(0.0, 0.0} 0,204 0. 650

(11.84, 0,0) | 0.197 0.624
(12.28, 0.0) | 0.19 0.620
(27.28, 0.0) | 0.094 0.306
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Table 11, Induced current
in a grounded
human body under
transmission line of the
type of low-reactance
phase arrangement,

Table 12. Induced current
in a grounded car

under transmission line of

the type of low-reactance

UM (o) z:}i ?lﬁa_i phase arrangement.

.0 00 | o osx] = aEn Lo 5? S se
T ' 2.0% M) AR R R ]

gu.u, o) 0.087 | 0.13 .6, 0.0) | 0.08 | 0.135
12.28. 0. .0, 0, .

127.28. 0, :; g'g: g';;% (11.84, 0.0) | 0.132 0.412

©.0, 31.00) | 0.0® T 6.1% (i2.28, 0.0) | 0.193 | 0.416
= : - (27.28, 0.0) | 0.082 | 0.264
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Table 13. Induced current

in a floated
human body under
transmission line of the
type of superbundie
phase arrangement,

Table 14. Induced current
in a floated car
under transmission line

Y of the type of superbundle
3} phase arrangement

3AY
L3
*‘#[-u a%I -35

4

Qe |55 HE|S
il T
(0.0, 0.0) Q124 0. 168
{11.84, 0.0) | 0.124 0. 164

(12.28, 0,0) | 0.12 0.162
(27.28, 0.0) | 0.0% 0. 080
(0.0, 21.00) | 0.240 0,380
(12.28,18.0) | 0.671 L7

Table 15, Induced current
in a floated
human body under

transmission line of the Table 16. Induced current

in a floated car
t. of low-reactance a i

ype of under transmission line of
phase arrangement. he

] the type of low-reactance
M2l () aﬁ Felzs g phase arrangement,
{aa] |H4rima) x 2T
(0.0, 0.0) | 0.0 | 0.05 i EARPE
(11.8¢, 0.0) | 0.085 0.110 BR{m]
(12.28, 0,0) | 0,084 0.110 (0.0, 0.0) ] 013"
(27,28, 0.0) | 0.053 0.068 (11.84, 0.0)] 0,201
(0.0, 21.00) | 0,015 0,043 (12.28. 0.0) | 0.283
(27.28, 0.0) | o161

"‘#(u]

(12.28,18.0) | 0.640 1.078
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