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satel [B19, . [B,)iL, ¥ [B.li-, & T3t 7]%@’&’?—«1 7 AAEEE
2(410)~(4.12)9F o) |atd 29 3339 22 Wi d5el e AAHES 747
A

2
S 4 Ao B9 o] gEL 2F Hagen Fora)

>
ol

}

[B,13Z0

[B ]Z 0 + [B ]x=0
= Bxarr + ]Bxari
= Bxar v 6bxar (410)
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1
E}v Bxar: (Biarr+ B%:an') :

-1 Bxari
6bxar= tan Bxarr
[By gr=() = [By]?t,:[) + [B)']:=0

= Byarr + jB_vari

= By £ 0 (4.11D)

L
2 2
la.v Byar = (B_2va77+ B,van')

-1 Bvari

6, = tan
b 5
var Byarr

[Bz];]c;O = [Bz]‘;=0 + [Bz]:=0
= Bzurr+ szarz‘
= Bzar v ebzar (412)

1
I&v Bzarz (Biarr_}- BZzan') :

1 Bzari

6.,,= tan B

zary

T 7t AARES FAE 2 FAAA A7 2 AEAE FEE 4413 H®
(4.14)s} o] do}.

Bar = [ { BiarCOS (2 ebxar) + B%.Q,COS (20b_var) + Bzzarcos (29bzq,)}2
T
+{ B,,sin(20,,,) + B%,sin(26,,,,) + Bl,sin(204.,,)}°] (4.13)

-1 BgarSin (2 Gbxar) + BzvarSin (2 Hbvar) + BzzarSin (2 Hbzar)
B, c0s(264,,) + B%,,c08(28 y,,) + By c08 (20 4.4,)

ebar: _% tan (4.14)

3¢ a4 gAaxAe A9 [B]l7., s=(xy2 A o= 271d4%

o 7 AARRE AEAARE AAE [Bll_,d HE 2 4152 A
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[B,J>., = [BJ:Z + [BJ]i-, (4.15)

webd AAe A T AAEA AHAel oo oz BrHe) 710N
of gl A%el MMl 4% WA AAYEE A A1~ (4129 4 L15)E H

[B]Z, = [BJiZ, + [B,]7=

— Bst Aebg’ (416)

2 L opey T
%, Bst= (Bstr+ Bsti>

— -1 _Zsti
Bbst_ tal’l B

str

S$=X,¥,%

T EAARA 2 987 A @1 2 4 Q18R Fojd.

B,, = [{ B}cos(26,,)+ B%,cos (26,,,) + B’,cos (2(5’,,zt)}~2
1
+{ Bisin(26,,) + Bsin(20,,) + Blsin(26,,0)%] * 417

_, BZ%sin(26,)+ B%sin(26,,) 4+ Bsin(24,)

BZ,cos(26,,) + B%,cos(26,,) + B%,cos(26.,) (4.18)

d,,= tan

il

A 41)~(43)9 BE 34 AFS Ao Wstd k= jwpio, = & & FAF
o},

A
1 o
nesd B AR 9 /1FA4%e A BAE A (419-@202 Foi
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_wuyd
e = "o

(kn " ho)

-1
|\ (ot [t ot Gt )
' 1
[

x%{)—i—yi-i- (z+ ho)z] . [y%,+(z+ h0)2]

a
yi{—Z[xiO+yi+ (z+ ho)z] 2 +2xaoyi+3x00(z+h0)2+2x3ﬂl
3

[ 2%+ 32+ (2+ hy)?] 2 -[y%,-{-(z-%ho)z]2

1
{—xa{ﬁr [x%+ (v— L)i+ (z2+h?] ° }

[22%+ (y— D)2+ (24 k)?] ° - [(y,— L)+ (z+ hy)?]
3

(o= D)% {=2 [2%+(ye— L)+ (z+ h)?] °

+3x,0(v,— L)2+ 3x g2+ kg + 2x%)

3
[(y,— D)% (2+ h)?)* - [#%+ (3= D)2+ (24 h)?]

_;4
igrw

+ e

1
{—xa(,+ [2%+ (v, + L)+ (24 hy)?] 2}
1

[x%+ (vo+ L2+ (24 k)?] 2 - [(va+ L)+ (2+ hy)?]
3
(y,+ L)% {—2 [+ (vt L)+ (z+ 1)?] °
+3x (v, + L)*+3x (2 + h0)2+2xi0}
3
[(y,+ D)%+ (24 1y)?]2 - [6%+ (gt D)2+ (z+ k)2

(4.19)

wp of
[Eya]xa=(): ’ 47I'k[)0

3
ol [+ 2t amnt] ® =)
3

[32+ (z— 2] - [2Ao+33+ (z2—hy)?] °
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3
of [t st Gt n?] © — ) ]
3

[y:;+(z+h20)]- [xi{,+yi+ (z+ ho)g] 2

) 3
_ Jwp kol ya{ [xi0+yi+ (z+ ho)z] ’ _xiﬂ} - ‘ ‘
2
2mki [y%,+(z+ 1)) - [#%+ 35+ (z2+ ho)z] 2
3
+e—j—§~z wiol (ya—L){[?C‘f,gi(ya_L)2+ (2= )] * "xio} -
% o
| D e )] - [t (= D (2= )]
_;l
(ya—L){ [x%+ (v,— L)*+ (z+ hy)?) ° —-x:f,o} -
[(y,— L)+ (z4+ k)] - [#%+ (v,— D)+ (24 hy)?] °
_3
 jwppkyd (ya—-L){ [x%+ (v,— L)+ (2+ hy)?] 2 —x?,o} _ ‘ H
27y [(y,— D)+ (z+ k)] - [2%+(y,~ D+ (2+ h)?] *
3
+e"%” wity] <y,,+L){ [+ (vt D2 (z—hy)?] ° —xio} -
dmky [(y,+ L)+ (z— K] - [2%+ (v, + D)+ (z— hy)?] *
_§.
(ya+L>{ [+ (vt D+ (2+0y)?] ° —xio} il
[(y,+ L)+ (z+ BD] - [25+ (@, + L)+ (z+ ky)?] 2
3
ot | et D{ [0 o0 e T on) }
- 2
o7k [y, + L)+ (z+ 5] - [+ (et L2+ (24 hy)?] 2
(4.20)
wp ol
[Eza]xa=0= ’ 4771200

3
(z_ho){ [xio“"y%z'*' (z_ho)Q] : _9‘71320]~1

[v2+ (2= hD)] - [+ it (z—hy)?]
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_3_ 5
Gl [t ra -
3
[+ (z+ hD)] - [2A+ 35+ (24 hy)?] °

4
(Z—h()){ [2%+ (v~ D)+ (z—hp)?] ° —xio}

[(yo— L)+ (2= 1)) - [#%+ (v,— L)+ (2= hy)?]

;2
igx

+e
2

3
(z+ ho)[ [x%+ (v,— L)+ (z—hy)?] ° —xgﬂ}

3
[(vo— L)+ (z— B)] - [2%+ (vo— D+ (2= hy)?]

2

3
(z—ho){ [ %+ (v 4 L)%+ (2— hy)?] : -—xiﬂ}

P
+e 3 —
[+ L)% (2= BD)] - [x%+ (vt L2+ (2= ky)?] *
3
(z+ ho){ [+ (v, + L)+ (z2—h?] ° —xio}
_3
[(ya+L)2+(z—k%)]- [xio+(y”+L)2+ (z—ho)z] 2
(4.21)
I
[E)imo = — g G- o)

1
*{x0~|— [x2+ 2+ (2+ hy)?] 2]
. 1
[x%)+y2+ (Z+I’L0)2] 2. [y2+(z+ hO)Z]
3
3
[xi[2)+y2+ (Z+h0)2] 2. [y2-|-(z+ h0)2]3

a1
P gt A+ 0021 Grr ?]
T
[+ (= L)+ (z+hy)?] * - [(y= L)*+ (24 hy)?]
A
(y— L) - {2 [+ (y— L)+ (z+ hy)*] ?
n +3x,(y— L)+ 3xy(2+ ko) * + 2x3)

3
[(y— L)%+ (z+ k2] - [+ (v— L)+ (z+ k2] * |
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L
g Nt [ L+ (ot ho)’] 2

[22+ (4 D)2+ (z2+4)%] - [(v+ D)+ (24 hy)?]
3
v+ 1)?- (2 [+ L)+ (z+ k']

+ 3xy(y+ L)%+ 3xy(2+ hy)* + 227}
+ 3

[(y+ L)+ (z+ k)2]* - [63+ (v D)2+ (2+ hy)?] :

(4.22)

I
e[ 22

3
{4+ L2+t o ?)

[y2+(z—h%)]- [x(2)+y2+ (z—ho)z] 2

3
{x3+ [22+v2+ (24 hy)?] 2}

[y2+(z+ 1)) - [+ %+ (2+ ho)z]

3
2

3
wi kol {x?,—l— [#3+ v+ (2+ hy)?] 2 } . ] H
- 2
2mki [2+ (z+ 8] - [x3+ "+ (z+ )?] 2
2
re T 0-D
3
| las Lo eom )
[(y= L)+ (z— B3)] - [« +(y— L)+ (2~ hy)?] 2
3
B {x%+ [+2+ (y— L)%+ (2+ ho)?] 2} - ‘
[(y— L)%+ (z+ B3] - [#3+ (y— L)*+ (z+ hy)?] 2
week
- 27['/2% (ya L)
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3
l {x%+ [x(z)+(y—L)2+ (z+ ho)z] 2}
: 3
[

(y— LY+ (z+ 12)] - [£2+ (= L)%+ (z+ky)?] °

A,
+e 3 %%(y%—L)
{ 3 2 2 2 _%}
x4+ [22+ v+ L2+ (2— hy)?]
3
[(y+ D)2+ (z— 1)) - [+ (+ L)%+ (2—hy)?] *
3
{x%+ [x%+(y+L)2+ (z+ ho)z] 2}
3
[(y+ L)%+ (z+ 2] - [x2+(+ L)+ (z+hp?] ?
_wpkyd
ok (v,+ L)
3
_ {x3+[x%,+(y+L)2+ (z+ hy)?] 2}
3
[(y+L)2+(z+ h:(z))]- [x%+(y+L)2+ (z+ ho)z] 2

(4.23)

. wp of
[Ez]x=()= l[ 47[}800
2

4
(z—ho){x%-i- [ 4"+ (2= hy)?] }

3
[s5+ = )] - [+ ¥it (2= hg)*] *

3
(z+ ho){x%+ [x%+y2+ (z+ hQ)Z] 2}

3
[y2+(z+h(z))]- [x%-l-y?,—lL (z+ ho)z] 2
*)

[(y—L)z-l-(z-h%)]' [x24 (y— L)*+ (z—ho)z]

(z— ho){x%+ [x2+(y— L)%+ (2— hy)?]

_2
Iy

3
2
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3
(z+ ho){x‘?}—I— [x2+ (y— L)*+ (2+ hy)®] 2}

3
2

[(y= L)+ (z+ 1)) - [x2+(y— L)+ (2+ hy)?]

a
—ita (z—ho){x‘3+ [x8+ (v+ L)+ (2= hy)?] 2}
+e -2

[(y+L)2+(z—h%)]- [x%-l—(y—%—L)z—l- (z— hy)?] 2

B

(z+ hD){x3+ [+ v+ D)*+ (2+ hy)?]

3
[(v+ L)+ (z+ 8] - [22+(+ D)%+ (z+hy)?]
(4.24)

1AM E] 7 AARE [E,l-e (s=x,3,28 2 (341)~(343)° <3

AL

[

x—y—z FEAZ ddsoq [EN_, , [EJi-, R [E]-, & T332 V&
Ape 7z AAAE [EJi-, & H@25)~@2D3 2ol Het g 3331 22 A
ol Ao dFd dAREE 474 2 & den o gEL BF Fagon Fo

zh:}_

™o
2

r
O

¢

LE, oo = [Ex]fc=0 + [Ex];=0
= Exafrr+ Exari
=FK __26 (4.25)

xar exar

1
Exar= (Eiarr+ E::anri) :

o

1 E xart

EXGTT'

= tan

Hexar

[E )", = [E5=¢ + [E, )=
= E_\'arr + E,\'arz'
=FE, 28 (4.26)

yar eyvar
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1
— 2
%v Eyar - (Eyarr+ E?vari) 2

E. .
0,.,,= tan ~ ! =2
evar Eyarr

[EJZo = [E.)i—o + [E.)i=o
= Ezarr + Ezari
= Ezar Z eezar (4.27

a1
%v Ezar = (Ezzarr+ E2zan') -

zar!

@, = tan !
ezar
“ Ezarf

w7k AANES WAl 1 gARAe 27 2 e Tad 442 3
(42009 o] k.

E = [{ E%,cos(20,,,,) + E%,,co8(28,,,,) + E2, cos(26 )}

1
+{ B, 8in(20,,,) + E2Sin (20,0 + EL,sin (20,,,))7] (4.28)

o E 2 sin(20,,,,) + E%Wsin (26414, + E%_sin(20,,,,)

Oear = tan E%,,c08(20 ., + E%,c08(26,,,,) + E?%,cos(20,,,,) (429
4.2 AL ol

a8 41 B} e FHAX vddA  vIEAARE ARY  EolE
hyy=15[m], E71AAF] ARG =S hy = 13[m] 2 & 219 339 7%
o = JFAMAE 2 Ry|AARe = FSo] tiste Zh dAxs dAAe dies
HES 7|2 Tt

1528
Bzt oo #EAe] o)l z7b WAE AFE Ay sk #7174 (2) 0,
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4.2.1 AHAl

g 42 ~ 4139 (@) 2 e 7 AAGRA M z=2[m] R z=13[m]
o ZAgo et 7|FAARe] AFe o8 wAst= AAGE B (i=x,v,2)%%
HBrlddre AFo o8] wAst: AAME B (i=xy,2& &Y F4d

B,(i=x,v,2)% 37 =g Folrt

2
e a=0 9 A7 & WBe FAF AAEA ARelm o AR A 1
Fawel A AAE EFANA G2, Azl o ARl EAG] ol

L 25 3l 932 deix Aok o714 ByE 7174 ool
% B,ol FEste] AEsy2 @k
z=13[mlel A$ (18420) By.By 2 Bt z=2[m]Q A%t Ao 2

o w3l ok UENA T 7 e o A o) AE xA Rl AV di A g vk
Abshel ok oA AZEH W AL d5E 1 ghol Hopx|7] wolt
(b) a=—3£

z=2[mle 2% (1¥943() B,< —lO[m] Zel A e F2E YErH
yol +3Z y,=x,tana AN FTAPE UEbd F A Frkete] F2 AAE g
Aok, = o2 e e=09 z=2[m]e AR At o 1WA T
AQAA ) G o] vehdy] @Eelch B, Byeol AuAelnt

z=13[m]2 A% (2¥430b) By yol —ZFoA MAs Frtete] 44 &
& Yty y=xytanadlA F2FE vERA F oRE FUbste] LI5S HAth
o] 495 B,7t A9 B,ol dEse 1 ghol z=2[m]e BS-HT} Ao
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togB)  (uT]

logBx) {uT]

10 20 30 40

3 42 a=0 9 A% 4T AALE By By, B,
Fig. 42 Magnetic fields B, B, and B, in =0 in case of
(@) 2=2[m] and (b) z=13[m]

- 44 -



logB)  [uT)

y [m]

(a)

-0.5

logB)  {uT]

-40 30 20 10 (o] 10 20 30 40
y [m]
(b)

29 43 =59 A% 3% AAYE B, Ba. B,

Fig. 4.3 Magnetic fields B, B, and B, in a=—§ in case of

(@) z2=2[m] and (b) z=13[m]
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{c) a=y
z2=2[mle A% (19844(a)) B,& vl —ZoA A9 dAG g el
ovl yol +ZAE T #AE Bt yo —FoA B,ol A% #E 4

Bule Ae ®rdAe fA7 yol —F3 gRses yEel At x2A d
Atz otk o] A& B,E= B,ol Ad"c
z=13[m]e 4% (29¥44()) By z=2[m]o A5+ mb7tAzE yo| —

Zo A dAS S Yy, o +ZdME de #AE JElWY. =3 B .
Byol AwisE® o] B9% z=2[m]e ZFR2ct 1 go] 2t
(d) a/:'%ﬂ‘

z=2[mlel 2% (1945a) y=09 —ZAq 249 HA=2E vehie + 3ol
e yel Zrtel wEl e 2AE UEdY

z2=13[m]9 A$(28450bNE B,°l z=2[m]e A5 719 2& WIS
S Roly, 2 ge z=2[m]e] ASxE Ao EI B.E FHA AF EF By
o] AujF o},
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logBx)  [UT]

log®x)  [uT]

'4'?46 -:s'o -2‘0 -1'0 6 15 2'0 3'0
y [m]
(b)
T -
a9 44 a=-39 A9e 2% ANYE B, Ba, B,

Fig. 44 Magnetic fields B, B, and B, in a=—§ in case

(a) z=2[m] and (b) z= 13[m]
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logBx) [uT]

lagB)  [uT]

1 L L 1 L
-40 -30 -20 -10 o 10 20 30

(b)

29 45 a=%ﬂ ol Ao yis AAXR B, By, B,

Fig. 45 Magnetic fields B, B, and B, in a="2— 7 in case of

3
(a) z=2[m] and (b) z2=13[m]
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2 B,

(a) a=90

z=2[m]e A% (2¥46(a) 7IZAAR yid AALE B,y #£7134%
y#E AAYE B, 2 o189 F4 B,E y=0& THLEZ 2l H2E 48
Wi Ao By7t ByRt 2w BE By 9% & & £ Ak T ByE
a & 97 e

A4S (2¥W46(b) By& y=02 Tz 2709 aE YEuin
dom By& 349 7 dA 9iXd 3719 JaE dekdg. y=0° FIodA=
B9 #°l ByEt 84 AAN B Brb AwHely y=0cA ® Z5ol=
B, o %ol B0 vlAL 9¢e ¢+ Atk £ z=2[m]d F$RT By, By
3

=
A% 9 2o aAnel old AAAA FFo| 2

Lo

z=2[m]e A% (21¥47@) By< 2709 €2 w3 f3aE vebds #7114
AR7 98 Qe vy —F FaAvt @AW A BE a=0,2=2[m]d B4R
o B9 d%e] 2tk yo +FAME Byt AuiAlth

z=13[mle 729 (2B47(0b)) B,& z=2[m]o 7% 7 22 A3
Bolu 1 #e o zFrh ol& B9 T4H2& F B,sina oA B,7t WA
o gt AAZA FolAv] weld gAZREE S Azt W Fo|l B, 7t FH7] @Eolth

B,= y=09 293 yo +ZFdAE Byt 2wl

f
tllo
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logBy) [uT]

logBy) {uT]

L L
-40 -30 -20 -10 o 10 20 30 40

2% 46 a=0% BSe yI¥ AALE By By B,
Fig. 46 Magnetic fields B, B, and B, in =0 in case of
(@) z=2[m] and (b) z=13[m]
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logBy) {uT]

log®BY) [uT]

-40 30 20 1‘0 (o] 10 20 30 40
y [m]
(b)

a9 47 a=59 B35 yiF AAYE By By B,

Fig. 47 Magnetic fields By B, and B, in a=-§£ in case of

(a) z=2[m] and (b) z=13[m]
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I

a:
2
z=2[mlel % (1948(a)) B,& 2 #4422 F 4l B,,cos adlA AHFH

(c)

A 247t FHQ B,ol cos 5 =00 FAAEE o 2a: 00 ¥

B, - sin-zlzB;& wol whabsl gk EAjsted 2 oghe] wig Fdh wiEkA B,
v oyl A el ZAH B Aol

z=13[mlel A% (2848(b) B, z=2[m]o A5 2 o|f2 1 3ol
- Zow B.= Byl o3 Aujeh

(d) a=%ﬁ
z=2[m]e S (2”49@) B, yo —FoA 2789 slag dehlis yo

+ZoMEe gedas veEdt B, 4 —13 (v 0 ¥99M Byt B, B
doll oal 2R 2 9o FeME By B,y 3A2AM FARE & 5 Atk

z=13[m]9 A% (2€490) B,& z=2[mls £ ¥z 4Fg ey
I e o Atk BiE y=09 2%} yo + 7oA By FFE IA LTk

ol el A & F A& vbek Zo] AAT dAAS] yEE B, #5He ¥l 27

2 2A wouk z7h Eobd AW szl THs
Aobxm FlEAAR GFol 27 A

_52_



150 .
2| -
2.5 i
E B.Vl
3+ ~
'35 L L i J. 1 A L
~40 -30 -20 -10 o] 10 20 30 40
y [m]
(a)

2l _
B,vl
2.5+ / -
al |
(’?40 C;O 20 1‘0 (‘) 10 20 30 40
y [m]
(b)
a9 48 a=—§?_ Aol yidd AAEE By By, B,
.

Fig. 48 Magnetic fields By B, and B, in a= 9 in case of

(a) z=2[m] and (b) z=13[m]
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logBy) [uM]

Z0 30 20 10 o 10 20 30 40
y [m]
(a)
15
i i
05+ i
5 °r B, )
3 ' B,
¥ osl l i
«——B, By—>
-1
15} i
By
Zo 30 20 -10 o 10 20 30 40
y [m]
(b)
2 B
2" 49 e=-gxd B5ef y¥F AAEE By By, B,

Fig. 49 Magnetic fields B,y B,; and B, in a=—§—7r in case of

(a) z=2[m] and (b) z=13[m]
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3 B

4

(@ a=0
z=2[m]o A% (2™€410(@) 71EAAR] 2908 AALE B, 271d4dRe
20 AARE B, 2 59 AU B, EF y=09 FLo g /i & 3
2 2 5 270 ZF2 I3 E Yl v B,® Byo d%ol =LA A&
z2=13[m]e] 4% (2¥4100) B, y=09 FYo & A, 1 5o 270
ol Zg ¥aE vedn, Bye y=09 &A$Fd 23 e 27049 HaE e
W e dFE A gevh. BT y=09° F2dA Byl A Ho}

(b) a=-5

z=2[m] A% (2¥41l(a) B,< yo —3Fo 2 HA, yo +Zo &
HAZE Yetdlie] —F9 go] +3F9 grR R A B, yo —3FedAde
B, 9 9%c] an +3ZFXe Byo dFo] At

=13[m]9 A% (Z¥411(b)) B, 9 W3 ¥t 2[m]el A9 2on
B.,& yo —3eA B, 9d&o] Ay yo| +2oME B,7t AujEelth

) a=-%

2
z=2[m]e A% (29412a) B, yo —ZoA A9 4dAGE Uedzn o)
o B,= B, 9 3%& ol yo —F go] A9 yo] +39 B.= Byt A
ujj 7 o] o},
z=13[m]e A$= (29412(0) B, W3} ¥ 2z
W B,E yo —ZFA B9 9o A8 yo| +FoME BZO7P A ujj 2 o] T}
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legB2) [uT]

logBz)  [uT]

a8 410 B4 =0 9 °9 24 AALYE By By, B,
Fig. 410 Magnetic fields B, B, and B, in a=0 in case of
(a) z=2[m] and (b) z=13[m]
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y [m]

(a)

logBz)  {uT]

2.5 1 L L L L L L
-40 -30 -20 -10 o 10 20 30 40

=22 411 a=%?l Aoo itk AAXNE B,y B, B,

Fig. 411 Magnetic fields By B, and B, in a=—§£ in case of

(a) z=2[m] and (b) z2=13[m]
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logBz) [uT]

logB2) [uT]

y [m]
(b)

a2g 412 a=—§<e_ A% e AANE B, B, B,

Fig. 412 Magnetic fields B, B, and B, in a='§— in case of

(a) z=2[m] and (b) z=13[m]
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logB2) [Tl

logBe) {uT]

29413 a=Sx 9 A9 23% ANYR By By, B

Fig. 413 Magnetic fields B B, and B, in a=-5 7 in case of

(a) 2=2[m] and (b) z=13[m]
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(d) a=%7r
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Fig. 4.14 Magnetic fields B,, B,, B, and B

in a=0 in case of z=2[m]
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Fig. 415 Magnetic fields B,, B,, B, and B

in a=?ﬂ in case of z=2[m]
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Fig. 416 Magnetic fields B,, B,, B, and B

in a=—§ in case of z=2[m]
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Fig. 417 Magnetic fields B,, B,, B, and B
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Fig. 418 Magnetic fields B,, B,, B, and B
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Fig. 419 Magnetic fields B,, B,, B, and B

in af=?7r in case of z=13[m]
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in a=%7rin case of z=13[m]
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Fig. 427 Electric fields £ E, and E, in a=77[ in case of
(a) 2=2[m] and (b) z2=13[m]
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Fig. 430 Electric fields E, E, and E, in ¢=0 in case of
(a) 2=2[m] and (b) z=13[m]
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Electromagnetic fields under 3 phase power lines
with branch lines

Kim, Bu-Kyu

Department of Electrical Engineering
Graduate School Industry
Pukyong National University

Abstract

In this study electromagnetic fields near the 3 phase power lines with 3 phase
branch lines were formulated. In rectangular coordinates dependence of the

branch angle @ on electromagnetic field components B,, B,, B, and
E,., E,, E, were analyzed. The resultant electromagnetic fields B and E

were discussed and the results are as follows.
1) In case of low observation points if branch angle ¢ is small, the resultant
magnetic field B is directed by B,, but if ¢ become larger and reaches

at —g , B is affected by B, greatly. In case of high observation points

(near the power lines), B is directed by B, and this B, become larger at

the position of y where branch lines exist.

2) In case of low observation points if branch angle ¢ is small, the resultant
electric field depends on E, following the variation of . In case of high

observation points, if branch angle ¢ is small. £ is directed by E,, but

if @ become larger and reaches at —72T , £ depends on E, at the position

of ¥ where branch lines exist.
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