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Al A AST A= AA A

2.1.1 AA A=

A7)z A g F3ke] 5% RS A & AR AE A4 U
F7F 5 AAREY JFS A FEF oA W E Rl A T A
gk AL Qo XA GEE o= AS dEtth A7k o] A& st
=2 9@ dwryow AlgE 1 dE  parameters=  Z ¥ & (Shielding
Factor), #7+& (Field Reduction), @&4 (Attenuation) S°] Ut}

A} # & (Shield Factor)«= A AE AE&stde we] A 27|29 % &3t
A @ks WY AA 27]9 H]% Aojdrt. ojuf A Fo= ofn
7 Jlerg Arvje] HewtoRrE %%’5}‘:}. X}‘”]Xﬂ A8l AAY
e om AEFo AA Wgko] wr

T2 Adgko]l oA =He=d, AA Y 036[}% BRIy Wk T1rthA]

o

{1

T Q3A &) wjFEolth. 1¥ 2113 Zo] A polAd AdEFH AHAE

qg3t7] Ao AAAVIE 4FF AAAE ALty Ao A AVE

Bb, A& %9 A7 =7)E Badtal &9, &S 2212 Ao
Ba

SF = 3 (21)

ek A g0l 0.1 ol AHAAE ALkl Ao AAgel wla A&
S 1/10 =2717F A= 5ol th



A 744 (Field Reduction)< X}ﬂlzﬂe ALt S AE AA =7 Ze}
Agst7] del A Ar|e vE&=E Gt =,

Bp-Bg

FR = B, (2.2)

A &o] A A A8 Fo gl Ve = v, A
Aol wla] drpwtE AREH=AE A dEF=
74 & (Attenuation)> dB @9 E AH&S FE&EI1= HI F 20 &
=l = #rolth zEEol 1/10 ¢ A& 20dB <™, 40dB o]
A o] 1/100 2 A 7H&o] -99%7F €t

A = —20 logioSF (dB) (2.3)

GEER cEEEn o

[ Shield

Cable

Ty Oy

(a) (b)
a7 2-1 &S A

2.1.2 ZAHAAHA dg 2 719

27179l A el 2A 39 (shunt) 39 9HA F(eddy current) &
I} F AR FEEY. 3y g3 FAEe =S AAA IJS
919 A& (magnetic flux)e] AR EHoz2H 1 599 AE5HUE
7b ZrolAl= o, ohdF T A ue SRR Qs A7
22 Apgo] dHe] AEHES FAAA A EE dEEA W 2E
o At 554 A ASE wF AV AHAR AMES

oAy 53 mel AR wAsh BAG UEA Hn, B 3
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2 s & dF7F AA A 29 AXY a5 g9 Aot
g FAFY G99 AAE A5 AxEe ¥ TS wx ¢y v
ol o] J & o3t AAE A

B FAEO] v =& AR AR
= Aol g¥Holr},
(1) 33 &7 (shunt effect)

ojw zpA Ao L3 zA 7 E=(magnetic field strength) HS 713t}
7F AASAS W A A= ASH(magnetization) B th o] fUAbe] X 9]
oy AAe AHA(spin)e=5H  7[QlE = &7 =S AHmagnetic
dipole)”7} &4 #3 ©@¢] & (magnetic domain ©]2}a 3F) FAAMEHA wj
Axo] Aok7t Hell o ¢4t waosw AL HE d3s] AlAg
Fole AE AE7F dob 7] wEelth ol & E=A43kg o] 1
olty. 19l 21.2(a)v= o AA A= He=4pM <=
o At AASDLS W H field 2 wel Aolm 1
field & EQl Aotk AAA S 2E&FS N =, d&E& S
258 AAA Wil He 7F A71A Aok wepA =3 A
= H (FA&0] 1 o|B&)7F Ha A Wi-olAs 17

°] B=4pM-Hq 7}

off
-
A

o,
N

-

\ , P \ J

(a)

H field (b) B field
B - )
H, } Inside the
magnet
47M -

(c)
a9 2-2 9F field & A A 7Fs & A AR S wWe H, B field

T AYA A% AA B & 9L We] $FL m Aol 1Y
2-3 olth F, FAW AW AA 19 23@sh AFA AA F99)
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A h)E MEHow ety 19 2-3(c)7F ®Th

‘ el

(a) L3t 25 field (b) A A 219 field

(c) &4 field

19 2-3 field Sl A A 91 9] field

g Belshd 1Re shunt(39) EHA £0 olalalr] A A
go = AAA} e W F9o flux b AHAZ
24 2 F97h sutelA) Hol AulEe Aol Fa&e oy

of wle} AGA Wi AHEE=TE 3o 5 =H

S dEFERE A WE ASUETF Sk AEiAE R A
%S ZHojolof 7] ujioltl webA Shunt 3= A Waka 244
Ao wgkol dAT wf 7 gyt FustETt. 19 2-4(a)= AEA H
A(FE2E 10,000 ¢ permalloy, F7 10 mm)7} 743k A waky 4
A% A5 U Ao m AHA 2o AA fel flal A 23
= A9 §leS & 7 Aok W a7 2-4(b)E AA W} PGt

SO
o
o
il
4
b
Rui)

AezA ARA WAL FARE AA 277F ol
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a9 2-4 9 X}ﬁ ko]l W& permalloy 4 <} |
0 mm, FA& 10,000)

a9 2-5 & ¢ 4% A4 ZAHAAY shunt 35 ¥l Ze|th
A WA AL Zo) wEFo s S 2 gtk Shunt AdE
A Zkell whel ApEro] WsteE %A FE T AEEE A Aol
ot mE A AR AAE AHst A F Agdds vEA FAEo] w2
MBS AREstolol afn, FrEjef ol AV AxEVE & ARolHH=
Extgo] Wyy o] 1 oA ¥ &3 7 4+ it

a9 2-5 7Y AA FolA ¥9F 8 2 A shunt effect
(2) 9+AdF &7 (Eddy current effect)

aF 2AEd uf A A WS E Eddy current o 98] A= 23
Ap&o] Ao A&E£S AHAA 2HEE Aot wEla A 7re] uhz)
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WasA gt AR A et R AR BASA @] wlFol
oleld 97k EhA @tk 29 265 FA 10mm, FAH&e] 191
T wAY AR A BFH A 5 B Aotk 17 2-6(a)
BAL AA WP FAG BEZA FAR] AAT WS AobA S
& gloh, 39 2-6()sh el WAF Aol A wH A9

flee & 7 Ak

(a) eJF-AA 9 =4 o
j_au 2-6 ﬂ‘l‘ X]’ﬁ of%koﬂ

(7 10 mm, TX]‘E 1)

Eddy current &3 ¥ A0 93] FEHE AF AV S5
= a7 2, =A49 conductivity 7} F4E a3 & 4
ATh oluf sde] #AdF AA B & FAT wf AHo] HF F& & F
AL olof wl FEHF7F A AoRtt,

ol gt Aol & wf, FAl= ofF ¢F> YUY FFE JFom A
Zhek oo Oy 2-6(a)¢t ol o5 AAS Wk AH A
2% o) Z#E &3 AA vERa, O 2-6(b)AH BAE A=
A 27 Ao A A

a¥ 2-72 ¥ 3% 4% FHel uwd AAZE S W Eddy

=
[e)
current S ol &3t A9 o= S Hl Ziolt‘r dEo & SHa
A AEE T Fol P e & F

Zwo] o AA e A g Fito] WY wii
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A7) Azl b A4 1R g olge Ade w#d
MY 2en oA 4Ee AhY BE B
stk o714 FARAEE AFdel g A7

A7b AA s R B E AFE FREY G 2ok
J=J+ (2.9)

p

AAS A71ef dEEE, AHdE e} 2A 9] M7 18] dA o g
AFDEe dAAe A7= wde 543 dA7F don g3 2o
D=cE (2.10)

B=ul (2.11)
J =0E (2.12)
o 7] A,

e - wAE [F/m]

pt RS [H/m]

o 2d1& [§/m]

WA A S Z7] YEte] A (2105 2 (212)5 2 (24)5FH
2 (28)0] HAskA =W T4 Field quantities( £, # )o] #aE®
AAHu Eug Alo] A7tk o] AJfAnNEAAS sy Y= 3
Mel Field quantities( 4 )oll & ol ARAu B Aoz nlits =
th oolw FAE =7 93 AL HFS AAs o k. 2 (2.7 EFE
&3} o] rWE LHAS A3,

B=vxA (2.13)

21 (21D 2 (213)S 4 25 HPgstd ve g et 5
AT}

v x[Gvd)=7

21 (214)0l A s slE 71 e o3 22 Coulomb’s Gauge

(2.14)

_16_

;ﬁ'! _u::l_ 1_]| '_.:J"!_ T
I = =



Ve Ad=0 (2.15)
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SA FUEHE GAFE 4 (29), 24) ¥ (213)0.2HH v 2o
Aozt

VXE——%(VXZ):VX(—%) (2.16)

—_ 94

E=——--Vo¢ (2.17)

T =oE= -0+ vy) (2.18)

(2.19)

BegEel AR ALRe fRasie s8] skl A7)
A2Ye FRez AAREHL AGTRNL AR e T AL
Aga A AFA AolZe B4 AN A vAe P
A MEEaA | A7) ageEade] nEA den A B2t AR

A t+ At A
K+ T E Sl|¢ =[700]|9 (2.20)

A 1

A t+ At t
K Z]M = pitat L 197 o] H (2.21)
7 A t+ At B . A t

[E P][¢ =[ET 0] Lb] (2.22)
A (2.20) 2 (221)S v Frlow Agstd tred ol HAHA
Aol L9 FEEAHS dHel= 54U S 45 5 Ay
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3 3-1 Distant Field Equations for Different Line Configurations

Configuration Field at distance R
I
® B=2I/R
Single Wire

I I
By=2(+15L)/R

@o<—— 0 2
P Bp=P(L—L)/R

Two wires, unbalanced

A B C
o< @< -@ B, =61, /R
In Iy, Iz _2\/\[1 ]_2 /R
Symmetrical - 5
components BQ = 2p? (]1 + [2 2]0)/R

B
®
' B= /6 IP/R?
y 4 Circularly polarized
i P o V3 IP/ R®

BA[AX BM[N

Three-phase, equilateral delta

B
® B= 3P} +4P? « I/ R?

Py Elliptically polarized
A C —
® Ph ® Byax = VE Ph[/R2
Three-phase, Byv=2P, I/ R*

non-equilateral delta

_21_

] 8- )



A FE AR A FAol| TS FE= 24ELS A2
(el =271, 449, 1A, Aol=s A
A, A, Aol Al =
FEd®) 5ol Aot & =EdAe olF AFFHAR] wjdzio], A
2t ot

A5, A A Wl F el

1y
o
o 1 wx 12

A % Metal sheath:= g
A=  XLPE(Cross-linked
o] AA717] 93l Ale]a

il

polyethylene) ©]™ Metal sheath®} =} A
ZA(PE A=

ZACH

E A

Metal Sheath
JATSPS|

a9, A e 3E 3-29F o] sdth Aol HolE
Metal sheath 7= WA Fgkom AL FA= 1t=2 LAA
o}, A A Metal sheath+= A7/ FA W23 Metal sheath 7(H4)
of we} Aolsit o S ek Ao®E UMY ARxHoR
FH Om, 0.2m, 0.4m, 0.6m, 0.8m, 1.0molA =43 A 2 1 Ht
A5 A 2712 A A i ATSHAAdRY A 154kV,

_22_

#;rﬁ'! _CI:I_ ]—h -_.fJ]_ T_III_



MZAFE 20004, BF 38 =232t 144 1 02m= skt

= z7
FTHEA A7 2,000 A
&3t A 02 M
Metal sheathf%= A5 0~ -2000 A
A A o] B FA S 1 ~ 10,000
A Zlo] 04 /08 M
=4 $1A (AxHe=HH) 0, 0.2, 04, 0.6, 0.8, 1.0m

_23_



o|J

il

I
K
o
70
il

A
il

22

o

n g

— COMSOL
(FEM)<& 7]Wte

Ego]

R

?:5_]_—

g

3 A

_CH

A8 e

S|
ax

J

ARA

ol A

EEN

3

Multiphysics©] t}. COMSOL Multiphysics&

= 3o

AR, 8

=

)

]|

o
T

oF(Electrical and Magnetic)©l

A7) 8

=
5

o]

g 3-3 vl4 A

_24_

PPl



a9 3-4 AA =

3.3.1 Case 01
¥ 3-3 7F&3k i =4 (71)
G -l
Metal sheath+%= # 5 0 A
A AL 0% A& 1
A 7l o] 04
ZAo e A A7 = A S0l dste] siAe HA

7HE3
Agsteh, AAzE T 49, o] Aug EA wfjAaEA Fony
selel g Hete] =AM g

_25_



of=2 20| p.am X EH
3000
20 2408mG
2000
1500
1000
500
o
-10 & 4 -2 o 2 [} B 10
(1)
% 3-5 A gHaAe]l zA (wiAdzle] 0.4m)
0f 841 0|_0.4m_
X#EHo2Mm
1800
1800 1478mG
1200
1000
BOD
600
400
200
]
-10 B & 4 -2 0 2 [} B 10
(M)

Y 3-6 A FEHANA 0.2m YA A AHA

(mj A2z o] 0.4m)

1200

1000

&00

00

200

of-42/0]_o.am_
X EHo.4am

-10 -B

B 10
()

¥ 3-7 AFEEAA 0.4m Aol A o] A (v zleo] 0.4m)

_26_



o0f &= 20| 0.am_
X EHo.eMm

BOO

=5 ~734mMG

(n)

1% 3-8 AFEHA 0.6m ARl A el A (v zleo] 0.4m)

of 4 2/0]_o.am_
0 AlHEH0.8Mm

(M}

% 3-9 A EHAA 0.8m Al Al A (vl zlo] 0.4m)

o0f &= 710| 0.4m
AEH1.0Mm

500
450
200
350
300
250
200
150
100

50

& 8 10
()

29 3-10 A xHoelA 1.0m Al ZA ()4 zio] 0.4m)

_27_



0f 2 Z0|_o.am

2408mG

A
—o02m
——D.4M
0.6M
—o0&m
—10M

(M)

g% 3-11 A Zlo] 04mY wf, AFHOZHE 07 Im A A

A3 D9 RFE & F Qke] 7S xo® HHS PP S o,
AEHo A= oF 2400mG ol e AAIL LA
o] 833mGol H|sIM = ok 3u] slEEHE= of$-
[e]

T
s 7NFo R Fo U FAA AurwH =3
=

3.3.2 Case 02
3 3-4 Case 02 3|4 =2
T =7
Metal sheathr%= % ¥ 0 A
A A o] B FEAS 1
A zlo] 0.8

P sl @ 2o A YA U dEelA vidZelw 0.8mE
o

_28_

A2

3 B H -:,_11 1],



of=2 20| p.sm X EH

{' 1002ZmG
800
600 /

-10 B -5 -4 -2 o 2 4 [ B 10
(A1)

a9 3-12 AxHelA 08m Al el AA (vjdzio] 0.8m)

O £10]_o.8m

e o
—o02m

——0.4M

—0D38M

—10M

M)

AdzolEe 08m= WAsAS W, AxWHolMe AA#GS oF
J

_29_



3.3.3 Case 03

¥ 3-5 Case 03 a4 =4

Bl Pl

Metal sheath+%= &5 0 A
2 A o] vl F A& 100
A Z)o] 0.4

ool A e FALe] e e s JF WA s
S 10002 WAzt dAS A

Of &2 70| p.am A|HEH

00 246BMG
2000
1500 JL
1000
00
} £ -6 4 7 B 2 4 g B 1
1

-10 o
W)

1% 3-14 widZlo] 04m, FAHE 100¥€ w, A ;WA e 2

02 20| _o.4am FAHZ100

2468mG

a9 3-15 o] 04m, FAE 10092 =, s A A

e o
—o02m
——0.4M
0.6M
——o03M

—10M

M)

AAA7 Qe ASRT AV 252 SRS W ooyd oF

_30_



24T0mGE 0359 7t F74F2 FAsA ol FAE FolW 4
A7t AgA) FAZ GEstel FHARANE AAgke] FolE Roleh
o g2 FaAss] e o B Ea4E

42 Wold Aotk FAS

= A

oA siMe A ek U

3.3.4 Case 04
¥ 3-6 Case 04 34 =7
35 =7
Metal sheath-fr%= 0 A
2 A o] v A& 10,000
A 2] o] 0.4

oMol AYA Y FAEL FY,

ato] A S s

Of &4 20| _o.4am_ =2 10,000 A/ EH

N 2782mG
f
/
/

1500 / \
1000 /
/
500 / \,

= i 10

(R}

% 3-16 " Zlo] 0.4m, FAH& 10,0009 w, A 3EH A o] 2}HA

_31_

A&

HEzo] 579 1000007 ¥4

T H -:jl T



0§82 20| _o.am_F 210,000

A
—o02m
——D.4M
0.6M
—o0Em
—10M

(M)

% 3-17 wjAd o] 0.4m, FAH& 10,0004 wl, s A XE =HA

FAES 10,0002 39S W A= oF 2,740mGE FASHA F7t
stk ZARAY AFANE T2 W Foigg ), ZHAANA
AAE 25d F7hstel e & & Atk oo FAEWE W
S e A sk gloBE REARY WaE Ba A471F A

Aol B3t s e Alskith

o

3.3.5 Case 05
¥ 3-7 Case 05 |4 =4
Piacs =¥l
Metal sheath-+%= A5 1,000 A
A A ) WAL 10,000
A Zlo] 0.4

ol o &= Metal sheath®] -
A

CAFE 1,000AZ A=A 2= A
290 1/2 A7 WA S

Ay,

_32_

A&

3 B H -:,_11 1].



0f = 210]_o.am_SxHE 10,000 F=TZ1,0008 X|EH

140&mG

200

0
(n)

19 3-18 FA& 10,0009 W, F= 5 1,000A, A E A =HA

0f & 40| o.am_FXH210,000 F =T 51,0008

e o
—o02m
——0.4M
0.6M
——o03M

—10M

M)

a9 3-19 F2& 10,000 wl, F=2F 1,000A, 314 SIAE =HA
Metal sheath®] F=4FE 1000A2] fonst gto 2 3t sf4S %
el w A3 AAGEe] Fol== AL Feld 4 AU} 2 o}
A7A = oF 1,400mGE 7|2 Hth= =9t}
_ 33 _
) S =1
A = tff 8]



3.3.6 Case 06

¥ 3-8 Case 06 a4 =4

= Pl
Metal sheath-+%= 5 2,000 A
A3 A o] B T A& 10,000
A Zlo] 0.4

oMol = Metal sheath®] FE=HFE 2000AZ FTAZ=A 2= A
Jo
S

g 599 272 wAse] S Qaa.

04 210| g.4am FAFE 10,000 7 =T 52,0008 A HEH

9.64E-7TmG

-6 -4 2 o - a 8 8 10
™M)

19 3-20 T2 10,0009 W, F=F 2,000A, A EHA AL AFA

0f-2 20| o.am_FAH210,000 F =T 52,0008

9.64E-TmG

— =
—02M
—0.4M
0.6M
—0D38M

—10M

£ £ < -2 ] 2 4 & g 10 o

a9 3-21 FAE 10,000¢ W, =27 2,000A, 1A X" A

Metal sheath®] F=AFE 2,000AZ 3] A=A =2+ A7

_34_



3.3.7 Case 07
Metal sheath®] =75 Y= WA 3™ (parameter 2=74) o= 4

)
- =
T FFoA 833mG E X 7| FS wEd A fAS skt

o0& 210| g.4m FAHE 10,000 R =T F1.4008 X EH

B42mG

-16 -8 -b -2 -2 0 2 < 6 8 10
()

9 3-22 24 10,0002 o, §EAF 1,400A, A EHA A A

Of 2 710 p.am EXH=210,000 F=H 51,4008

842mG

—X=q
—o02Mm
——D4M
©.6M
——oMm

—10M

o9 3-23 FAE 10,0009 w, FE=FF 1,400A, @A 1AE A

_35_



3 3-9 Case 07 34 =31

i oyl
Metal sheath%= A5 1,400 A
AR A o] v F A 10,000
] A 7] o] 0.4

Metal sheath® FE=AFZ= 1400AZ 3t S w], X FHA A2 =}HA Fk

o] 842mG= & Alel Fu A 7FS wEFS et
3.3.8 Case 08

H]»X] E}-Q—i Metal Sheathﬂ & Eﬁ%% %}QE o]—Ui] (parameter =%
A) o AL FF A 2mG EE 7FS WEFEx JHAS Ay
=

o0& 210| g.4m SAHE 10,000 R =T F1.9994 K| HEH

18mG

T T Y
B @ &

S O -

=) = o -
2 8 =2 =22 3 8 & 38 3 =
mOoR O MO oMo omomomomom
S O LY PP P L L
e & & & g & i

i
—

o

10
()

a9 3-24 FAHE 10,0009 W, FEA5 1,999A, A w2 2

_36_

ﬂ- -1]|-:f11 T



0f 2 20| _o.am_FXA210,000_F =T F1,9994

1.8mG

—Zx=8
—o02m
——D.4M
0.6M
——oMm
—10M

0.0DE+00

(M)

a9 3-25 A 10,0002 W, =5 1,999A, A A AE A

¥ 3-10 Case 08 a4 =4

&= =¥l
Metal sheath-+%= % 1,999 A
A A o] W FAE 10,000
wa 2o] 0.4

ol A o] 2} 3k
3 0 =, FAEA
set ARHe Ae gHet 470 fEAFI 52 W, 2mGE

2% AAGES A

o2mG=E 232 3= A4 7|=S 9EIs gols)

_37_

q&r)eti



2 ArelM s A e T AT AelEolM BAE= A
A Aol = AAS HESAT AAAAL A2 F A

AEst7] el Alols = el A
FE AN A FES UHE
7] 9% Parameter= ZL7] 3l AHd A el FAE T metal sheathol] &
2 FRAFY g WA 7 Axd 2 ARdEoREE Imol
o]Zi= fA A9 AAFE COMSOL MULTIPHYSICSE o] §-3te] A

Beloll ek, ol A A A8 Oﬂ?‘%ﬂ S 5@%4 W
Oﬂ o
pIs =

3% HY HH?‘QE@QE 8}919.134, 154kV, ZOOOAJ Ry 7]'7<]l§ 7 o]
g pgetgnh AYasd B9e AR el H4e 193g
o, oA WS A5G A Aol AARE wels] sl Aol

4 I

Aol & AAe]l 72 WMAS &3 A #Hae 3y adETE 4T
EHE o]&ste Aol AHAYS FlstAth. Metal sheathel]l E ==
T FEFel Rl AHeA AA e FAERS WA S ol
= A FHA A A7) o] FrashA] i, Q8 A A A kg A
sote a4 ArE vskEd], AFAY FAgo] FEAFA "= 9
gol ATtH e v AHE HY FE U FHoE AZH, FI1A
o7 FAEe wE metal sheath?] #+=A7F%= A8 & Za7F U
t}.



TR

™
oj
oy
__OL
W

%/

N

=K

s} 27 she]

E
X
M
of

o

4

A

b= et

s

T

i3

R AlelE Wi o], AelE

A

94

)=
o

4 AAN 25 A=

3

&

Y

_39_



[1] Ada “HAArue] A g3 o= #eed”, S43x7 845
(2002)

[2] Im—Ho Cho, “Application study of high permeability metal
Magnetic material for the magnetic field shielding underground
cable”, Hanyang University (2017)

[3] Ho—Seong An “Magnetic Shielding using soft Magnetic
Materials of Multi—circuit Underground Cable”, Chungnam National

University (2014)

[4] W, 2, &

i}

T, A A AR AY AolE
AHA &4 g3, ik 718k 3] shA| skt 3], pp. 1483-1484, July
2011.

[5] Tong Zi—Yuan, Dong Zhao—Yang, Tong Min—Ming “Analysis of
magnetic field generated by overhead cables’Measurement 89 (2016)
166-170

[6] Electric Power Research Institute, “EPRI AC Transmission Line
Reference Book—200kV and Above, Third Edition,” pp.7—24. Oct.
2009

[7] Young—Sun Kim “A Finite Element Technique using Analytical
Solution for Region of Line Currents®, Dankook University (2005)
[8] Electric Power Research Institute, “EPRI AC Transmission Line
Reference Book—200kV and Above, Third Edition,” pp.7—24. Oct.
2009

_40_



Abstract

A Study on the Structural
Design Method of Underground

Cable Considering Magnetic
Field Shielding

MYUNG HUN JUN
The Graduate School of Engineering Practice

Seoul National University

Due to the increase in electric power demand and environmental
problems, wultra high voltage underground transmission lines are
continuously increasing in the metropolitan areas in Korea and
abroad. Electromagnetic  waves generated from  underground
transmission cables can be divided into electric field and magnetic
field. The electric field is mostly shielded from the cable structure
itself, so there is little influence on the outside. However, the
magnetic field is not completely shielded in terms of structure, and it
1s alleviated through the arrangement of cables and the separation

from the ground, or by installing a shield plate on the outside. The
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effect of the magnetic field on the human body has been attracting
attention from the 1979 paper by Waltheimer in the USA and the
paper by the Swedish fitting in 1991 suggesting the relationship
between the magnetic field and childhood leukemia. Since then,
researches and studies have been conducted at major international
institutions, and guidelines have been proposed, but still do not
provide any clear proof of the relationship between the magnetic field
and health. In Korea, there have been complaints related to this, but
the lack of specific research data has not provided clear criteria for
the magnetic field. In the case of advanced countries such as Europe,
the regulations on the magnetic field are strengthening more and
more. In Korea, the International Nuclear Radiation Protection
Committee (ICNIRP) standard is applied to 833mG. However, there is
a volice saying that the standard should be re-established as the
concern about environment and safety 1s rising. The domestic
standard is also expected to be adjusted to the value of advanced
countries within a few years.

In Europe, such as Italy, the criteria for magnetic shielding of
underground cables have already been proposed or required, and
several methods for magnetic shielding have been implemented.
However, the current method has problems such as difficulty in
installation and construction in a limited space. In this paper, through
the FEM simulation, we confirmed the possibility of shielding the
magnetic field by changing the internal structure of the cable and

deduced the optimum structure.

keywords : Underground cable, Magnetic shielding,

FEM simulation, Permeability, Inductive current
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