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Magnetic Field Reduction Characteristics of Hot-Line Worker’'s Shielding Wear
for 765kV Double Circuit Transmission Line

B R -k i
(Suk-Won Min * Jun-Hyeong Park )

Abstract - This paper analyses current densities induced inside human body of lineman for 765kV transmission line
when he wears a protective cloth or not. Applying the boundary element method, we calculate current densities induced
in organs inside a worker in case he was located at 15[cm], 30[cm], 50[cm], and 100[cm] far from a prefabricated
jumper. As results of study, we find a maximum current density induced in all organs may be higher than 10lmA/m?] if
he does not wear protective clothes. We also know high permeability materials can lower current density more than

high conductivity materials

Key Words : Magnetic Field Reduction, 765kV, Shielding Wear , Hot-Line Worker

.M 2

A7 1€y & 24" FAFH ARA =&2L8 VHE
& d#HE FGrlar) et Be dFgRAL YHHAT
(11-[3], d+dxrt Bl ¢V W&ol HAS AA =
22 A% ARG EBetol Uth ol Eehol wigre A
23 =4L dosn APH AHdn Ade AdH o
L2712 Z2Hstn Udrh olet A 2ZA njH= LA
A REdydae =& As 43 ITA stoj=gt
1L 199899 AAsH (], FAFH AAACA =5€
YA AANE FEAFILEE 10(mA/m2] &7} HE
2 a7sAY. old AFE FEIY] 98, & = M
)9 T3 BFAFE AAlY =FHo & 765kV 234 F
AX A4 FAAAY dARRd fFEHE ARFIEE US
3 go] st}

A WA= AALLYE FHEdo 76kV FHAY
prefabricated jumper2%-8  15[cml, 30[cm], 50[cm]¢}
100[cm] EolAA AHE-S A & AN FHARAE
e AAAY A Ui fEHE AFUEE $4 AN
gt AAE o, A, 9, 2, FASY 7le REE 7Y
dslgon ojEe FAL ATEYH (519 o] FHAYG &
FYor Hosgn AL FuEY [6]1¢ F=FATH

AN Az g4A%4x7) 15[cm] oA e @ FEH

t ZAAR, E & B ERSARE WIFANEAFTER K
BT

E-mail : swonmin@sch.ac.kr

* IE & B IRRHBAE A7ZANLL e RERE
BEZAT 1 2000F 6H 19H
RKFET 2007 7TH 2H

1632

£ 18mT]e 3 BE7d3d AAld =& g7 dq&d
Mot AFRIZAMY HW FE AFL=s A %
20[mA/m’1t °F 30[mA/m?] olgth EF HFHZRE 7
4 F7MAHY gt fE AFUE AT 84
227k 100[ecm] B4 & o AFRZAA 17[mA/m’]
7b FFEEAD AL 84 #AYArt AHELS A &+
o ZAEANWAN 25 9939 Jloj=ael[6]1d
0mA/MIRTE o e 245457 248 £5 g
&g 9ujg}

F HAAZ o EAE A3 AsiA EH FHH
15lecmlel & =, dAFE AFLYEE Fo|7] A3 A¥
2 AQge A ARZEARSE ZAEUY. AAE AR
e AHNAZE IA FExE] WS 22 ALAESY =4
£l & ZAARE FEYE F Ut F, FAE] 2
AJAEE ANAFGS WA FANZ Ao HFeA
sled ThE HEo ANLEUEE GFE WHE o8& Aox
TAEo] EL SAANABEE §E SHFE ol &sld RAE
A7 e Byelth g B dFadMe 1 EAE &
A7 HEROE, I =Hg EFE THE, FAEH =4
Sol FUAEY T4 3FFE JYsted oJH ArHA]
233Gz A Ed HAFEFR g FA) v A @Al BE
9932 rlol=gele NEaEAE AESFHL

2. oA FEVRUCT NI

prefabricated jumper 9}%-AM ZPste AALEL 1%
13 2ow ol o9 29 #o| BHAYAI} prefabricated
jumper2%-¥ 15{cm], 30{cm], 50[cm], 100[cm] Bix A 2
date A2 29 Axdsdn



O 1 prefabricated jumperoll Al Xt stE AW AR
Fig. 1 Lineman's real practice working at a prefabricated
jumper
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Fig. 2 Simulation model of a lineman and a prefabricated
jumper
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Fig. 3 Surface meshes of human model
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Table 1 Organ conductivity assigned to human model
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Fig. 4 Distribution of magnetic flux density when a man
works at 15[cm] outside jumper
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Fig. 5 Distribution of induction current density when a
man works at 15[cm] outside jumper

1633



BRPBEHNE 568 0% 20074 9A
3.1.2 30lcm] HolZl xjHoll #xIgt Z¢

3% 62 prefabricated jumperZ %8 30[cm] €| X
el R AAFAHel HAST A5 AS5UE 2IER
He 9 14[mT], AFede= o 16[mTIe ¢ 31 E7FY
g Al =230l HE o 17.1mA/MIe HYAFLE
g, A4S o 269mA/m’]Y HYANE Bged 1 99
Z7\ M4 o 5imA/m’] oAt

1BMi(Testa)
xE .3

3% 6 prefabricated jumper2 58 30[cm] Hoid A9 X
e 2%

FFig. 6 Distribution of magnetic flux density when a man
works at 30[cm] outside jumper

3.1.3 50[cm] oA X Fof fixist A2

Y 78 jumperZ RE 50[cm] oA A H At o
Aol YT A9 A2UE BEIEIZ Hele o
09[mTI7, AAolE ¢ 10mT]e BFLe A =2d
& o F gk wHAH, H FEAF "Uxe %
109ImA/m?], 43¢ o 202mA/milel AXE rYor
o 98] Br i E o AlmA/m?] o] dtel ek

IBmi(Teslia)
xE -3

PROOOOO
NOOONG
SHABON

a

g
GHo

@
I

% 7 prefabricated jumper2%E 50[cm] Eo{x Ao X
EUr 2

Fig. 7 Distribution of magnetic flux density when a man
works at 50[cm] outside jumper
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Fig. 8 Distribution of magnetic flux density when a man
works at 100[cm] outside jumper
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Table 2 Maximum current densities of organs induced inside
human body without wearing protective clothes

cHel: (mA/md)

Al ircase Ay o8
Q17 15cm 30cm 50cm 100cm
19.95 17.06 10.87 7.782
4% 2994 | 2687 | 2015 | 1699
o 4417 3.893 3.004 2571
7t 5.663 5.051 3.778 3.221
% 1.534 1.425 1.216 1.110
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Table 3 Materials characteristics of a shielding cloth
AR FA-& =AE(S/m)
78 1 5.8x10
FA 8000 2.127x10°
EEED 38000 1.666x10°
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Fig. 9 Distribution of induction current density in a hear
cross—section inside human wearing a copper cloth
for shield
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Fig. 10 Distribution of induced current density in a brain
cross-section inside human wearing a copper cloth
for shield

ae &

-0

322 FamMEel Xu%g
et FAEE TR X EHEL %S FHE 4

A SEHE ARUEs 28 117 Zo] 395[mA/m’]

765kV 23 M MM BM FtiXlel XHE XAXME SHAE

Trans. KIEE. Vol. 56, No. 9, SEP., 2007

2, 492 YA 2%ke W9 2094[mA/m7% T A8

AFEL 9L Aol 1915[mA/m?] Bk with £§, o

Ao A HEAEUEE 1Y 128 2ol 2096[mA/m’]

z vegen, 1 99 #ArdME lmA/mi °lae =
FUEsE YERd

(umi(Am~2)|
X3

a8 11 72 Re RHEE ¢ T
HEYEE
Fig. 11 Distrioution of induction current density in a heart
cross-section inside human wearing a silicon cloth
for shield
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Fig. 12 Distribution of induction current density in a brain
cross—section inside human wearing a silicon cloth
for shield
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Fig. 13 Distribution of induction current density in a heart
cross-section inside human wearing a permalloy
cloth for shield
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Fig. 14 Distribution of induction current density in a brain
cross-section inside human wearing a permalloy
cloth for shield
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Table 4 Maximum induction current densities of organ on
various materials of shielding wearing
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b:| 3270 0.5978 0.07461
45 3550 0.6472 0.1798
3 0.8252 0.2933 0.04848
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