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Q. +Q —Q
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Rac <Tc) x<107°
ol 71A, —Qc Dol o) g dHiH(Convected heat loss) [W/ml]
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D Tc[TCTlaAAM 9] 27438 : Rde(Tce)
Rdc (T(,) = Rdc (20) X {1+a20 (Tg _20)} [Q/kﬂl]

ﬂﬂﬁ’[&ﬁm>wmtﬂﬁﬂlﬂ2ﬂﬂ[9mm

D 20CelM o] A

Qg

R.(90) = 0.12x{1+0.00403 % (90—20)}

KR E-02020

= 0.12

= 0.00403(A1=A])

0.1538 [ /km]



K

=5 Te[TlellA 9
R, (To) = BxR(T.)=

W55 A& Rac(Tce)

ﬂl Xﬁ? ><Rdc (TL)

B 1 B9 A S
By AEAS

L B EHA (B0 B A4

Al 1=

o] 7] 4, [ B LA A F]

AFE, EFFoR PRI A8
B, = 0.99609 +0.018578x — 0.030263x* +0.020735x"

D, +2D,
D, +D,

8rf(D, —D,)

X = 0.01X
(D1+D2)RdC

1714, D1 D =A 9] A em]
Ds D 7A€ 7 [em]
f
Rac(20) :

= 2.24
= 0.96

N
k=)
by

= 60

Toll A A 743 [Q/kn] = 0.12x10° [Q/cn]

X = 0.01X

2.24+2><0.96X\/ 87 <60 < (2.24—0.96)
2.24+0.96 (2.24+0.96) < 0.12 < 10°

= 2.9146 <103
B = 0.9961 =1

L. HEA52(6,):Canadae] ALCANARO A A &8k dl o] E]

7h Al B+3

ﬁz =1
(W) Al 5=
By = 0.99947 +0.028895y — 0.0059348y? +0.00042259y°

y:

o] 71 A, [I e AR 3}751

A7 2o 2HE ACSR 240[mr]e]

2| —

A AR ¢
35 AUSt30/7T=A Al 2%

= Ho =15 A &3t

upebA, &5
R, (90

QLTI A o] 174 FRac(90)]= -84

) = B, %8, xR, (90) = 0.1538 [Q/kn]

KOREA RAIL
NETWORK AUTHORITY

, St 2% 7%

KR E-02020



el o3t AWt Qp(AEEIY), Qp(dEDdR), Qe 71 2

Eliass
D V.
Qp = {1.01+0.0372(%)0‘52}x](f(Tc—Ta) [W/m)]
f
D 1%
Qo = 0.0119(m)0-6x[(f@—@) [W/m]

H
Qn = 0.0205x¢)° x D" (1, - T,)"* [W/m]

A7IM, [ 1 3719 A X=(Absolute viscosity of air) [N/m - s]
1458107 ° (T}, +273)"°
& T +383.4
¢y 719 L=E(Density of air)

1.293—1.525 < 10" * X H +6.379 <10 ? X He” 3
O = kg/m’]
1+0.00367 < T,

Kt TanlTCllA 719 dd%4& [W/m - C]

K, = 0.02424+7477 <10 ° ¥ Ty, —4.407x10" " < T},

D =A9 74 m] = 224

V, © F%[m/sec] = 05

T : 9 3712% 2 249 2%[C] = T :40, 7,:90

Tom = (Te+ T,)/2[C]=65[C]

T H, o A [m] = 500

B AAF(K)
T Aol o] A D7F 90° o] B =
K® = 1.194 - cos(®) + 0.194 x cos(2d)+0.368 x sin(2d)
= 1.194 - c0s90° + 0.194 x co0s180°+0.368 * sin180°
=1
@ 719 A= ()

145810 X (T, +273)"7 145810 % x (65+273)"
He = Trum 13834 - 65+ 383.4

= 2.02054%10"° [N/m - s]

KR E-02020
10
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® 2719 WE ()

( 1.293—1.525 10" * X H. +6.379 <10~ X He”
o) = 1+0.00367 % Ty,

{1.293 — (1.525 %10~ * x500) + (6.379 < 10~ ? < 500% ) }
14+0.00367 <65

= 0.9837 [kg/m’]
@ 4 A=&(K,
(K;)= 0.02424+7477<10 ° X T}, —4.407x10° < T},

= 0.02424+7.477 <107 ° X 65— 4.407 X 10~ ? x 65
= 0.0291 [W/m - (]
b, FE4S Hq T A9 il o 4 Q)E Tk,
Q. =11.01 +0.0372(m 5
Hy
= 53.063 [W/m]
DX XV
Hy
= 47.905 [W/m]

Qn = 0.0205x¢)° <X D" (T, —T,)"*  [W/m]

Q= 0.0119( < KT~ T,) [ W/m]

= 27835 [W/m] olB =
el o3 (@)= 7HE 2 #e A& =, 53.063[W/mlz 3
(3) WAtell gk Ik Q,)

Q.= 0.0178 ><D><e{( To+273 ) —( Lo+ 213 )4}
100 100
= 15481 [W/m]
o714, D :=A¢ ¢4 {m] = 224
e A = 05
1, @ =AS] 2&[T] = 90
T, 39 ex=[C] = 40

4) HgE +57(Q,)
Q. = axg, (sing)A [ W/m]

KR E-02020
11



4714, - 6 WAl Yrta
6 = cos '{cos(H,)—cos(Z,—Z,)} = 103.779[°]

He @ BfFe) a1%:

He = sin™ '{cos(Zat)cos(§)cos (w) + sin(Zat)sin (6)} ;2] = 72.275[ %]
5 ¢ Ejrel AL

§ = 23.4583 xsin{ %X%O}[E]: 23.02[%]
N @ dd= = 161
Zc @ EfoFe] w97t
Zc = c+tan ' (z)[%] = 180+tan” '1.256 = 231.474[%]
X @ EHFe] el W
_ <w> _ -
X = sin(Lat)cos( ) 0s(Lat )tan(6) =1256 [
— qs @ 8 500mell A o] AAME [w/m] = 10805
E 5 B W7 daC
A R e[ E] x>0 x<0
~180< 0<0 0 180
0< 0<180 180 360
sin(15)

= %] olmz <¥ o)ato] A}4
sin(35)cos(15) — cos(35)tan (23.02) 1256 [=] olmzm <3 5>ef este] A

= 180% A &3
uehA, =AVF GRS H Fdte 4Qs)E Tk ued 2
Q. = axgq,(sing)A
= 0.5x1080.459 X 8in103.779 < 22.4 10" * = 11.753 [ W/m)
g e 2 ACSR 240m A4 e 90Coll gk A&s| 8475 ok thay 2ok

Qet Q) — s
I = = T
R, .(90)x10""

= 607.66[A]

_ \/53.063 +15.481—11.753
0.1538 <10 *

= 608[A]

KR E-02020
12
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+ —
_ [aesa,
Rac(Tc>><10 ’
o] 7] A, Qr ol 93 gk (Convected heat loss) [W/ml]
Q, D HRAL(EAD O] 93 Aubak(Radiated heat loss) [W/ml]
Q, : Bl %Y &3 (Heat gain from sun)
R(T): 2% T[ClNAMe mFA3 [Q/kn]

(1) =% Te[TlolM ] wFAF  Rac(Tc)

@® TelTlell A el 2743 : Rde(Tc)
Ry (T.) = Ry (20) x {140y, (T, —20)} [Q/kn]

A7), ~R,.(20) 1 20T AFAY [Q/km] = 012
[am 120Ce Ao AAFE EAF = 0.00403(A1=A])

R;.(90) = 0.12x{1+0.00403 < (100—20)} = 0.1586 [C/km]

@ &% Te[Tloll A9 uFA3 : Rac(Te)
Ro(To) = ARy (T ) =8, %8, xRy (T,)

AZIA, — B A A G
[61 YA
By BEASF

7}, 3 B A 5(6,):0) B A4
Al 1%, B5%, EF302 Tt 4§
B, = 0.99609+0.018578x — 0.030263x" +0.020735%>

D, +2D, 8rf(D, —D,)
Dl + D2 " (Dl + D2 )Rdc

X = 0.01X

KR E-02020
13



A7NAM, Dy =A49 7 [cem] = 224
D, : A9 en] = 0.96
f @ FI = 60

Ra(20) = 20Tl e 274 [Q/km] = 0.12x105 [Q/cm]

2.24+20.96 \/ 8760 % (2.24—0.96)
X = 0.01x X
2.24+0.96 (2.2440.96) < 0.12 < 10°

= 2.9146x10*
B, = 0.9961 =1
L. HEA5(6,):Canadae] ALCANARO A A &3k dl o] E]
7h Al &<
B, =1
(h Al 5=
B, = 0.99947+0.028895y — 0.0059348y? + 0.00042259y°

y:

el @ dite Qu(ATEHID), Qpn(RTHI), QNFTNT M 2

R

e A&k, F¥F4E sk d-9odl= RCFL, RCF20l 532 RAAF(KD)=

D><¢>fx Vi
Hy

Q= 11.01+0.0372( V2 < K (T~ 1T,) [W/m]

DXy X Vi
Ky
Q= 0.0205x¢;°> x D" (T, — T,)"*  [W/m]

Q. = 0.0119( VO K (T, —1T,) [W/m]

KR E-02020
14



A7NA, e 0 3719 A X(Abosolute viscosity of air) [N/m - s]

1.458 <10™ ° x (T}, +273)"°

K, = 0.02424+7.477x10 ° X T}, —4.407x10" " < T2,

Tam = (T4 T,)/2[Cl=70[C]

—H oS nw(m] = 500

Aot F3FALol o] 27 90° ol B =,
Ko = 1.194 - cos(®@) + 0.194 x cos(20)+0.368 x sin(2d)
= 1.194 - c0s90° + 0.194 x co0s180°+0.368 *x sinl80°
1
@ &719 A=)

1.458 <10 ° X (T3, +273)'"" 1458107 ¢ x (70+273)"

Ty +383.4
o 3719 ¥Z(Density of air)
1.203—1.525 X104 % H, +6.379 10" x He 3
o = [kg/m']
14000367 < T,
[(f © Tilm[ClAA 719 dd%=E [W/m - C]

Hr = T}y +383.4 - 70+383.4

= 2.04276x10"° [N/m - s]
®) ;3‘7]9]%]5(@)

1.2903—1.525 X 10" * X H +6.379 <10 * X He?

()= 1+0.00367 X Ty,

{1.293— (1.525 x 10~ * %< 500) + (6.379 < 10~ ? < 500% )}
1+0.00367 < 70

= 0.9693 [kg/m’]
@ 4 ﬁE%([(f)
(K;)= 0.02424+7477<10 ° X T}, —4.407x10"° < T},

= 0.02424+7.477 %10 ° X 70— 4.407 < 10~ ? x 70*
= 0.0295 [W/m - C]

15

ﬁ
KY‘? KOREA RAIL
NETWORK AUTHORITY

D : =A< <7 [mn] = 224
vV, @ &%[m/sec] = 05
LT : 79 3712% % =49 2%[C] = T :40, 7. :100

KR E-02020



mela, FGe A A R oF AWAQ)E Tohd,

DX, X Vyr .
Q. ={1.01 +0-0372(¥)“°2} XK (T, —T,) [W/m]
f
= 63.492 [W/m]
DX ¢ X Vy,

Q= 0.0119( VOXK(T,—T,) [Wml]

c a

Hy
= 57.385 [W/m]
Qn = 0.0205x¢)° <X D" (T, = T,)"*  [W/m]
= 34702 [W/m] o|B=,
el o3k k) e 7HE 2 @S AEstR®, 63492[W/m]2 gt
(3) Akl o3k Q)

T.+213 , | T,+273 )4}
100 100

Q= 0.0178><D><6{( )=

= 19.455 [W/m]

1714, D =A 97 {m] = 224
e AT = 05
7, =AY 2E=[T] = 100
T, 39 ex=[C] = 40

4) HIFE F57(Q,)
Q. = axq,(sing)A [W/m]
oA7IM, — O ¢ BFAY AArZ
6 = cos '{cos(H)—cos(Z,—Z,)} = 103.779[°]
He : HIY9 1=
Hc = sin™'{cos(Zat)cos(§)cos(w)+sin(Zat)sin(§) =] = 72.275[%]

§  EFe AARZ

) 284+ N
§ = 23.4583 xsin{ %x%o}[r—;}: 23.02[%=]
N = dds = 161

Ze W%l W2

X B ko] w917
B Sil’l(w) _ -
X7 sin(Zat)cos (w) — cos (Zat )tan (9) =126 [
—qo ¢ 500mel A el AR [w/m] = 1080.459

KR E-02020
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KOREA RAIL
NETWORK AUTHORITY

% 6. B W7 d5C
A2 e[ E] x>0 x<0
-180< w<0 0 180
0< ©<180 180 360
. sin(15) = 1256 [£] o]m@ <X 6> 95te] A
sin(35)cos(15) — cos(35)tan (23.02)
CE 1805 &3t
kA, T4 7F o2 R E S5 9(Qs)E T the ) 2ok
Q, = axg,(sing)A’
= 0.5>x1080.459 % sin103.779 % 22.4 <10 * = 11.753 [ W/m]
a8 E2 ACSR 240m' 74 2] 100Cel gt dAIs 84175 Fatd o 2oh
B Qe+t Q. —0s
R,(90)>10*
492+19.455 —11.
_ \/63 92 +19.455 ! 753 _ 669.99[]
0.1586 % 10
= 670[A4]
X748 & A F
A 3 = 4 & I
T, Fo)ew[T] 40
T. A His g% [T] 90
Vi =< [m/sec] 05
d wA g vhge] 7tw 90 Aol 2 7he
H, 9 3.5 [m] 500
g, a WAMA G 2 FFAF 05
Z; ARl =zt 90 TALE
Lat 9] E[°N] 35 ek 1 3373%°
N SIS 161 6¢ 11¢
Bl A ZF 13:00(15°)
KR E-02020
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A 4. 71FAN A2 dudx AA

1. A=A
(1) 7F&A =2 © ACSR 240mrx 23]

- 27 224 [mm], 244 30/3.2 [mn]
(2) 7F&AA 0 ACSR 97mrx 2%

- 27 :16.0 [mm], A4 :12/3.2 [mn]
(3) AAnjd

@@oﬂo@ AT
(Bg—10.2 o@ 1

@084 o0 "1

KR E-02020
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Ry= Ryll+a(7—20)] = 0.1345 [Q/kn]

@ GMD = /D,y XDy <Dy = 5.9425[m)]

@ GMR(&2A S 26714 254 8)

2.4 .
GMR = 0.809a = 0.809><T><10 3 = 0.0092[m)]

100 <1000

%Zl = szl [%] ﬁlOO[MVA]BaSE
X
_ Mx(0.1345+j0.488)
10 % 154

= 0.0567+50.20577 [%]

3. 94 I2=(Z0)
(1) AR 23] AM, 7122 74 5)

1 2%
ZO:§><[ZH+2XZ12+3XZI4—6><

o171 A,

R
= . —)=7(0. 1 -
® 7, = (0.000988f + n )=(0.002894f log GMR bundle conductor)

De: 57} 9® A=Z749 A7 = 852.056[m]
n .1 (G=A)

0.1345 | . 852.056
1 )+j(0.00289% 60 log 0.0092

= 0.1938 + j0.8624 [S/km]

. Z11 = (0.000988% 60+ )
De
@ 712 = 0.000988¢ + j0.002894f log - [C2/km]
1

852.056
5.9425

(0.000988 x 60) + (j0.002894 x 60 x log )

0.0593 + j0.3745 [©/km]2
D

e

@ Z14 = 0.000988f + j0.002894f log
9y/D,, Dy Dy (D, Dy Dy,
147257736 157726 734

852.056

= (0.000988 x 60) + (j0.002894 x  60) x log — ~a0r

= 0.0593 + j0.3342 [/km]

KR E-02020
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————

D
@ 717 = 0.000988f + j0.002894f logD—e[Q/km]
7
= (0.000988 x 60) + (j0.002894 x 60 x log S22 )
8.665
= 0.0593 + j0.346 [2/km]
De
® 277 = 0.000988¢ + §0.002804f log cye—[C/k]
= (0.000988 x 60) + (j0.002894 x 60 x log 02020 )
0.006
= 0.0593 + j0.8946 [©/km]
D
® 278 = 0.000088f + j0.004657f log 5 /knm]
78
= (0.000988 x 60) + (j0.004657 x 60 x log 853‘256>
= 0.0593 + j05776 [©/km]
e BR 7] ALk ols] FAFdIE s 209 s e ot %
A —lX[Z +2XZ,+3XZ —GXM]
0 2 11 12 14 Z77+Z78

1
= 5 ><(0.4903 + j 2.614—0.2562— j0.9678)

=0.1171+350.8231 [Q/km)]
webA %70+ oSy 2ot

100 <1
2 ogz70 = 00061171 + jo.8231)
10 <154

0.0494 + j0.3471[%]

KR E-02020
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Np

KO

X

;A 5 AT 2

oy
A
o
Hlo
o

, TEOl&A

ﬁo
B

;01_
N

ol

70
N
<
olo
®
XE

gl

g

A7) 7 s 715l

AR KR

2
ted HA A

S

Np

= 7kt

o] A A2

al

—_
o

h=g=1

I, AHA == 833mGL ©]37t

<)

=

+ 7.0kV/m ©]3s

35kV/m, 7]EH(AFe}A])

23]d 7 Al

jrase)

2}
fist

—

O

A TREEA]

NR

=K

NR

12.2mol| A 7]AdH]7]<&

Mo
—_

olo

ool
X
7K

i
)

3) =&

~
N

o

(4) 54

< 7leem s3EEIHY

T
e
Ho
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319

1
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|
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(12) An]d A da 7|+
9 A 7ExR (<] : m]
M2 ol 47
S A4 T %] 1A
- ks F o
7N 2
o) 1 9 | 7l o] 4
= [e] =)
66kV o) 5}
o]l‘ﬂl— 7
'fi g | |2 2] 7]tk - 2| T 4 1545\/ 3455\/ S
bz} S E} =2 7V | 7 ok x] =
o) o3 a7 ;ﬂ}‘\ji A e ——';ﬂTr
A g 2 e Tyt ER A g0
1 T g F 4 2 E};&U M2 AR |
A 3 il w2 aym Gz °F
=2 | &

714|212 3 6 3 212 |212|212|36| 36 212 3.2 | 548 | 212

66

v 7hbA] 112.2] 12 148 | 179 1206|162 10| 20 1 1 1

AAA |14 | 15| 15 | 18 20 23 | 18 | 14| 24 3 4 165 6

712132 4 (612 4 32 | 32|32 48| 48 3.2 3.2 | 548 | 32

154

KV 7habA] 112.2] 12 148 | 179 |20.6|16.2| 10| 20 1 1 1

AAA |16 | 16 | 15 | 19 21 24 119 |16] 25 4 4 165 6
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=
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3E 10, A4

A F ACSR ACSR ACSR ACSR 480mn
T & 240mn’ 330mnt 410mnt Rail Cardinal
T Al
1.110 1.320 1.673 1599 1.829
[ke/m]
2] 7
22.40 25.30 2850 29.61 30.42
[mm]
oY %
] 100,058 107,114 136,122 115,640 149,940
EEREe
[L‘] ° 35,770 38,710 49,000 41,650 53,900
B A A 5
) 88.994 81.791 81.918 71.079 78.273
[10° N/m]
A YA S
17.97 18.97 18.95 20.84 1953
[10-%/1C]
da A % /. /. /. /. /. /. /. /. /.
30/32 7/32 | 26/4.0 7/3.1 | 26/45 7/35 | 45/3.7 7/3.1 | 54/3.38 7/35
[AL/ST]
g A A 5 /7 1/6.3 1/6.3 1/8 1/9

B4 olmo] 80% Pt FHS wFEo Ik

lo
X
rfo
Xl
-
ol
>
2

3. AA=xA

31 sts=xx

3.1.1 114 352 (Summer Loading Condition)

(1) % A9 7+ S 2

(2) 71 10T

(3) AW sk F&

3.1.2 EDS 3}%Z4d(Every Day Stress Condition)
Adegel #dHEE 5oz dA JEos 2l

ete] ole) o ALgT,

1) = &
(2) 71< :10C
(3) I : 1ysFA LS

KR E-02020
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(4) AHg9 9
FFUEA AA 1 AFeF ] 259 0]

- A A AFskE o] 30% ] st
3.1.3 A4 35Zd(Winter Loading Condition)
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SB- 6 95 35 300 600 900 2.7
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(3) 387 ISHE : 0y/1.5 [N/aw]
4) A& =
0.705/1.5¢] 3% ioy/1.5v/3 [N/ar]
KSD 3503¢] ¢Jgh dntx8 A A & SS400 =+ SS 4905 EEA AFE-3t
= A9+ 1.25v9 3%

BA
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1 | . B
+
a
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d
X
L
a, | |
| " D
/ Ii \
a7 11, 154kV 28 2% (23] 4)
(&4 : mm]
TYPE
A F SF B C E D
DIMEN
A 7,300 7,300 7,300 6,000 6,600 7,000 7,000
B 7,800 7,800 7,800 6,300 7,200 7,600 7,600
C 10,200 10,200 10,200 9,200 9,600 10,000 10,000
D 8,400 8,400 8,400 7,400 7,800 8,200 8,200
E 1,100 1,100 1,100 1,200 1,200 1,200 1,200
F 1,500 1,500 1,700 1,700 1,700 1,700 1,700
a 1,500 1,500 1,500 1,500 1,500 1,500 1,500
b 0 0 0 2,000 2,000 2,000 2,000
c 3,000 3,500 3,500 2,800 2,800 3,000 3,000
d 2,800 2,800 2,800 2,300 2,300 2,400 2,400
SLOPE(%) 18 18 18 20 23 23 26
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2. 49 Ao]E(Cable)d ¥ut3 7Ha

(1) =3 . 154kV, 66kV
HdaAA A4 7t ZEg o2 A(XLPE : Cross—Linked Polyethylene)

o
]

ok 1 C EE X(FA3 %719)

3) #5445 T7 E(Cu) =¥ 4F1)7(AD
ok
o)

(4)

ok

_ _] oF 3
o) pZs
< i G E 27 5 A7
154kV 7} nLZ 7 I gal doddFu)Fxt 154kV CAZV 154kV XCZV
T SAgu g = GA 400mr 1C x 400mi 1C x 400mit
154kV 7t o g &l dAdFu]F52 154kV CAZE 154kV XCZE
T FAEEZdE A F T4 400mr 1C x 400mi 1C % 400mit
2.2 AlolE Fx
9t AgAo]ELS A, WHHIEAS AdAS QFENEAS AHS WA Fo=E
T

(1) =A)(Conductor)
A= IEC228 7143 UdAsHd = ALAAS] 2AE 7o) Qe 5 dX &=
dZdFAdMd oz FAET

)

iy
(2) -t
=

>~1

J_

M

< (Inner semiconductive layer)

MEdEe Aol Ry AA%S 2 AAZ FUSA S BA/AAATY A4
A5 % NS AT BHOo g NEAY HolZ L wEd 9

(3) A<= (Insulation layer)
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(4) &) HF9= A Z(Outer semiconductive layer)
AFEMEHFL HAAAQol AAA L FA Mt=dA Adess FAIAoR 7Y
shA =ste] A gtk

D
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Aolge dsdelt FXu Fe SFulE AdAE Agdch $AE /A, 4714
Exo] a0, olo] Wt T AAFY FAE 2Y = Aok
(6) %% (Jacket)
WS AASe 474, Sod RHo=YE BEHY] 9kl PVCHY PER 74
At}

23 AddAAEe Fu A

() 2AAFo] Fxatm, fAEH] 42 A
, Fordd A

(2) ) AFo] wa, A AFo] A7|7h
(3) W Treeing, FZ2UAo] -3 A
7

4 7hsd 2 el 5T 2

3. Aol £9 AA

A
(1) FdAlE AHEFol
O $AdANES 8 dAd TS 7H #F3A Aol Al#Eo SLA o] E A

OFAlol &2 WA ar, 154kV 2 345kV-E71#] 7Hes

ATk OFA ol &£l H]3}o]
XLPEA o] && HAAfF7F BQstA] gorn= J4AdH7F 28 glal, Alol&/dn]dA
F7b o Bah golst, WAt o] §olstal, FHEML] AL Aol Ak
wEbA] o AAMEE AolELS OF7F 87198 495 A9stis XLPE(YHHA

Zh AR el w9  164kV 5 Ao £(154KV XLPE Cable)
L A" 7ol & 7]
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345kV o] M= OF AolE A&

154kV o] &} A= XLPE 7lo]& A& 92 (XLPE 7o]& Al&g-o] E713F 7-¢- #9))
() 1. =49 Ade T30
2. A S AdE g2 AAAE PE, d8W A= PVCE ek

Q%A 5 8AF

S, AR o (KS C IEC60287)

oM |, 238 (KVA)x1,000x A7 o] &5 (0.928) A% 5
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V3154 0.9 H]
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dase |- - Eggg de e e s ai
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A
dew | A ad | EEE D waas | oasae | 4
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A FH= XLPE 400[mr] 605[A] OO0 O[A] oF %o O
XLPE 600[mi] 650[A] oF %
Azd Aolg 4 | GFHF A A HEHE | A 4
05% 1.0% 1.7%
XLPE 200mr | O O[KA] | OO[KA]| OO[KA] | OO[KA] | %o+
A FA & | XLPE 400mi | O O[KA] | O O[KA]| O O[KA]| O O[KA]|¢F  %o%| O
XLPE 600mr | O O[KA] | OO[KA]| OO[KA]| OO[KA] | %]+

5. FAEHEARF ALY 4
(1) A&7l : IEC 60287
(2) AAHE =2
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(@D Cable : 154kV XLPE 400mr/1C(Al Sheath)
@ #ZXA  FEP 2000x 6% (1¥1x%)
@ Sheath H A : Cross—Bond 4]
@ F35(f) : 60Hz
® #3+=24 &L - F : Load Factor) : 0.8
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H Q/ml]

[e]

[€2/m]

A H A%
81

+=[T]

]

‘K, - K, - K, - K, X107 = 4761410 ° [Q/m]

1 20C oA o] A AT

£ 20°C ol 4 ]
R EER

R, [14 vy (60 —20)]
Qg
10°
58 - A . p

Ro

R/
o171 A,

(7h) R,



A71A, A=A S A o] = 400
n @ =4 =731-.(0.9371.00) = 0.97
K &4 944(1.0271.04) = 1.03
Ky 2854 9 iAol &9 He A9&(1.0171.02) = 1.01
K;: 548 & 713743 A45(1.0071.01) = 1.00
Ky @ # o =4 A4 8A5(1.0371.04) = 1.03
(W) E=AAE 2=AF
3 43, A A AT AE 2 =R Al
AL&- A A P 20Tl A el A7 AFQ - m] |y, 20T A 9] 224 A F[1/K]
a = A
Copper(Cu) 1.7241 <10 % 3.93x10 3
Aluminium 2.8264 % 10" * 4.03x10°3
FEA
Bronze 3.50 <10~ % 3.00 <10 *
Aluminium _3 _3
2.84 <10 4.03 <10
U 29339 AFYS)
Xé 8w f
YYo= ——— X2 = 2 %10 " xk
S 10240.8X4 ST R s
¥ 4. s=A9 ks ¥ kp
=84 QF== 2 & (400mn~600mrr) 23k =93 (800mm™2000m)
. 1 0.435
. 0.8 0.37
=) k — dc_do dc+2do 9
(F) k= d, +d, dc+d0)
o714 ke 1 B A A
d, : =A W7 [nn]
d. : =4 <7 [mn]
L XE = sm_< 60 — X107 x1 = 2.484
6.0713 X 10
2
upebA], Yg = 2281 ; — 3-133 X 10"
192 + 0.8 X 2.484
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Xp d d 1.18
Yp = )P [0.312(—=)? + :
’ 192+0.8xX§*(S)[ ) X} ]
- +0.27
192 4+ 0.8 x X,
= 3.6874x10 *
8mf _
Xp = <10 "<k, = 1.987
A7IA, | dEA GAmI(HEHIST 22 = 241
S &A 7HA ] = 360
k, . T&=A A = 0.8
auBRg, WFEA HEAgE e
R= R (1+Ys+Y,)

W, = wCUZ2tans = 0.3674 [W/m]

o] 7] A w= 2xf [1/s] = 27x60 = 120m
Uo : AANAAJIVIAAALEA FHxE) = 87000
tan§  FAA £247F (KF 4AA5>FE)

C = € 510" = 1287710 [F/m]
18x1In(—)
o] 7] A, e T AE
D2 A= HSF E¥xsH) = 731
d. : =4 A mm](H=AZ= E3}) = 271
% 45, AolE FAE(e) B FA4A £47Htand)
Aol s F7F e tan§
PE 2.3 0.001
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© wHEAlE E450)
A= AN+

Mg EE EAS
7 3= EAE0)
Cross-Bond 7+ ¥

ofk
>,

ookl T E2e0)

” RS (ﬁ1t )4
A= leaa 0+ +4,) + 12x1sol2
tS 1.74 -3
g, = 1+(D ) (B,Dg x107° —1.6) = 1.0171
B, = %”f = 129.155 = 129
10" - pg
o714,  Ds @ Al=¢] Fit 9] % [mn] = 885
te 1 AlZ=9 T[] = 23
py 1 20C FHA 2 A7IAFE[Q -m] = 284x10°°
R @ wi=A AaA3HQ/m] = 6.2638x10°

d 2 —2
)(2—5) = 1.5151x10

d
A = (1.14m2~45+0.33)(2—5)“'92“““‘66) = 6.0836x10°

A= 0
m = Rixm*?: 0.7376  (w=2nf)
S

4pg [1 4+ ag (0; —20)]

R p—
° W(dfz _dzl)

% 10% = 5.1109 x 10 °[Q/m]
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oA7IA,  p, 120C FEAE AVIAZE[Q -m] = 2.84x107°
a, A 2=C] AFFZEAGF = 0.00403
Ry A2 A3 Q/m]
S =A T4 o] = 360
d A2 3t (o] = 86.2
O3 Al 2E[T] = AIX 2150, Curl 2175
ds; 1Al vt 73 [om] = 839
dsy 1Al 173 [nn] = 885
"
= 1.2651 10" ?
A= h=R=N
A= N +)N=0.03+1.2651x10"% = 0.0427
@ AAFe A
7b AdAe 4% Tl
T, = r -In(1+4 2t1) = 0.7716 [Km/W]
2m d,
oA7IA, ( pr 1 AAA 1HF EAFHK - m/W] = 35
d. ' E=A gAm](N=dF E5x23) = 241
t; cAAA] FAm]NEAE 3
o B ARE e AolEe] A$e
= %x[(D“;D“)—ts—q]
= 36.1 [mm]
o714, Dy A= =73 [mn] = 941
Do 1 A12=9] 9 4H78 [nn] = 103.1
ts 1 A1Z=9 F7[mn] = 23
d. EA YA[m] AT EXF) = 241
U A S IAE T3 (33 AR
T, = 2LxIn Doc + 24 ]| = 0.0466 [K - m/W]
21 D,. +D;
SRR
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oA71A4, Dy A9 W=7 [mn] = 941
Doc 141229 247 [nn] = 103.1
ts 1 HAFY T[] = 45
pr AAA a1 EAZFK - m/W] = 35

A A&,
b WA S Zuwa 44 T4
T, = v = 0.34 [K-m/W]
47 1401(V+Ye,)D,
oA71A,  UVY :#=2 Add &g &[] = 5.20, 0.91, 0.01
De s Aol &2 ¢ 7 [mm] = 109
O ACIET BEAE AT 9
} = 35
= WE A Hd2E[T]
() & A €A% 0 T42
_Pr Dy _
T, = gxln (D—d) = 0.1461 [K - m/W]
A7IA,  pr e EAFK - m/W] = 35
Dq : #9 W73 [mn] = 200
D, : ¥ 97 [nn] = 260
3.5 260
.'.T - —— 1 —_— = . .
. 5 < n(200) 0.1461 [K - m/W]
(th) B 448131z ¥E4) @ T43
PT D, dp, dp, dp dp
T.= -1 In(— —)(—=). . .. d .
43 o [n(DO)+Lf H( d . )( dp2 (dpk) qu )] [K m/W]
A7, (pr TEYY EAFZEIK - m/W] = 09
L; H3&ds = 0.8
L A xzHA AolEe FA7ke]l A2 [mm] = 1690
D, %= <7[mn] = 260
Dy EYHF dAdo] ZAaHE 499 AH[m] = 21082
dpc Al EZ iAol EZe] A ol[mm]
dp’x Al &Y F9E A AelE3t 4ol ]
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360"+ 3380 = 3399. 1




oS N
e e —

Lp @ 92 7To= tEd a5 dwxHs5 717ke] A3 gh(A]
t Fef o] A& A 7H(s)
K AF-ol% 24 Aad #95E 45 (AsV?/mm?)
K:\/ac(ﬁ+20)><1012
P20
KS C IEC 60649 %1ol4 =4 (Fa])e] Kate 2260 27
Ly = 226Ax\/%1n(%:2 A]
A7, (A=A FH A A (] = 400
t o aAEA AL A ZHsec] = 05, 1.0, 1.7, 2.0
0, : 1 geA 2/LE[C] = 90
0t g HFXE[TC] = 250
7F =05 sec & uf
1 23451250

— ) = 40.254 |A
0.5 234.5+90 ) 80940.254 [A]

Lt t=1.0 sec & o)

1 234.5+250

——— ) = 572334 A
1 234.5+90 ) 57283.403 |4]

t} t=1.7 sec ¥

542
Lip = 226><400><\/Lln(%“Jr 50) = 43896.016 [A]

1.7 234.5+90
g} t=2.0 sec ¥

234.5+250

= 40470.127 |A
234.5—1—90) 0470.127 (4]

1
Lp = 226400 < \/gln(

Z=[mi/S]Y2 = XLPE : 0.41
Z=[mt/S]¥2 = XLPE : 0.12
Al A A ZHsec]l = 05, 1.0, 1.7, 2.0

¥

)
Jpp
M e e
)
o
)

al
7}, t=0.5 sec ¥ W

[0.5 0.5
€ \/1+0 41 % 100 +0.12 (400 ) 1.007296
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L t=1.0 sec ¥ o

1 1
= 1 41 X 12 X = 1.010346
¢ \/ +0 200 TO12x(550)

t} t=1.7 sec ¥ uj

1.7 1.7
- A1 12 — 1.01352
€ \/1+041 200 — +0. (400 ) 013528
2}, t=2.0 sec & W)
= \/1+o41x 22 L012x(=2) = 1.014688
€= ‘ 400 400 '

webA, Sl Ao mAY el F8dFIDS ek e 2k
i) t=05 sec & uj
[, = 1.007296 < 80940.254 < 10" * = 81.53 [kA]
ii) t=1.0 sec & o
[, = 1.010346 x57233.403 <10 * = 57.83 [kA]
iii) t=1.7 sec & uj
[ = 1.013528x43896.016 10" *> = 44.49 [kA]
iv) t=2.0 sec &
[ = 1.014688 x40470.127 <10 = 41.07 [kA]
(3) Ak A%

AIZF ¢ 0.5[sec] 1.0[sec] 1.7[sec] 2.0[sec]

L 81.53[kA] 57.83[kA] 44.49[kA] 41.07[kA]

(2) 74]4“} Z
D 9A7F Husgex : 105(C]
@ FHew : 25(C]
(3) AlxkA
R
h?R, (RR) r—h ()
I 1 max A
2 Rmax - 0R<t) [ ]
GR(OO>
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)

==
RN

007
CEEE)

=607
A .
= 6.26375 <10

k=i
FEA

=

5 eero e WHE=A

A5r[Al

H Q/ml

[e]

H Q/ml]

[e]

A

[Q/m]

A s
5
)

ko)

25
0.6271

=

90

= 1.233

79.318
64.318

T7 - T5 - Aed
T

emax
Or (OO)

e

o 7] A,

P S

o
S
H
ol
3
!
oF
o} o} —
oo )
E Y il i MO W
£ = § {Jo <0 T
" o o T oM M
¥ ) )
W - N D b
o) %0 o " ) T
O~ - R
< O En 4 E .
T o Ao T & W T
o A R )
E.Tu . . 1.|L < < —
o w0 %0 <- 505 0
—~ ~ oy
S Oy
o o uE
S o ® do % %o o Sy
&o — " E iy a &o oo % Ao
B MY oo T oT aolmmﬁ o o
Fadom o N o®g U
X < s T o
»QO W o .CO iy o
O N S v R . do
< T <" X7 ®mE
U RIS R W ="
.. .. .. .. Wﬂ 17rL ,_npl MMM ﬂ.ﬂ C,_
— g < < <o
= N T Ao %0 o
n%n n%n Dum [
M
T
oo
"y
N
<
7

emax
o171 A,
(7 A
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0.3674
0.7716
0.0466
1.8794

25
= 0.0.8494

=
=

HK - m/W] =
K- m/W] =
=5(K) = 9

-O
Y
79.151

ko)

3

HK « m/W]
&

A
A]

o,

=

14 E=H2[W/n]
ol

1l

A 3

A

A

s

[ e)
- T
P4
Pl EA

S A

Wi
T,
Ty

105—25—0.8494

Ts

Og(00) = Ty—T,— A= 90—25—0.8494 = 79.151

Agy= W,05T, +n(T,+T,) = 0.8494
o714,

o714,
gmax

e,

1+a {6 (o) =0 (1)}

0,()

O (t)

KR E-02020

3.845 %10 °
91

=AY 9K = 2345

5}

234.5+25.58
—N,

2
0

DB EA A ] =A% (K)

0,= T,+A0,= 25+0.8494 = 25.849

-R = 30.168 [W/m]

D 0Tl A
W.T,(1—e *)+T,(1—e ™) [K]

B0,

B

0;

12

M, + /M

0(t) = 0 () +a(t) - 0.(t) [K]
ec(t)

(1) =A
W, =

o] 71 A,



e

RS, SNy
m =
@ QA == QC+PQ1
e =AY 48 [J/m-K]: Qe
Q.= Ao, x10 %= 1380 [J/mK]
o714,  Ac i =Ae @A o] = 400
3.45x10° TEC 608532
o, A4 AA dE&F]/m - Kl =
Table E2
O A4 d8Fs F&sty] g Ag P
P 1D ! = 0.3234
In(—* 2
2n(dc) (dc) 1
A7, (D AA A ] (HP=HSF E3H) = 761
de @ =A2178 [mm] = 241
& FHA €€%)/m- Kl : Qi
Q = Ao x10 %= 10916.18
q7IAM, A AAFT dHA[f] (WEHdS 23
wD7? 17
A= — = T gsuga
2.4%x10° IE -
oA AR A HYw K = C 008572
Table E1
Q= Q. +PQ = 1380+0.3234 < 10916.18 4910.29
(1-P)Q+(Q+Q +0.5Q,)
O Q= . ] 9 = 71474.68
b FEA =9 &= ]/m- K] Qs
Q, = A o, x10 %= 1000
B LAZF] €& J]/m- Kl @ Q]
Q = Ajo;x10 ° = 2429.28
ﬂﬂﬁ,{XMI%Q%‘QQQMM = 1012.2
o WAS AH dE&F[]/m - K] = XLPE 2.4x10°
& #=2e] d&F[J/m- K] : Qd
Qu= Ayoyx107° = 127422.96
@ﬂﬂ,{Adiﬁiﬂ‘QQQMM = 530929

og @ @2 AH dE¢FH)/m - K] = PE 24x10°

KR E-02020
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Aot A= EAE = 0.043
© Ty=T, [Km/W]
o] 71A, T1 : AAAe] 443 = 0.6955
@ Tg= aq,(T,+T,,+T,) = 0.555[Km/W]

A7ZIAN, (T AT EAFE = 0.0466
Ty @ 25 29 443 = 034
Ty @ & Ao EAF = 0.1461

we A,
1
My= 5 Qu(Ty+Tp)+QTy = 22004.38

M, + /M2 —N
0 O "9 _ 31468x10° ¢

a = NO
M, — /MZ—N,
b= = 2.3457x107°
NO

1
a = EXQ_A_
T,= T, +Tz—T,= 18491 [Km/W]
a4es
0.(t)= W, -T,(1—e *)+T,(1—e ™) [K]=3¥
@ t=1 AIZH3E600 sec) & uj
6.(1) = 9.515 [K]
© t=4 A17F(14400 sec) & o
6.(4) = 14.196 [K]
© t=12 A17H(43200 sec) & o
0.(12) = 14.993 [K]
@ t=24 A17H48600 sec) & |
6.(24) = 15.421 [K]

93

ﬁ
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t

h ) = 7y (%\( iTB)

(71) t=1 AZH3E600 sec)d uf
a(1) = 0.33

(L) t=4 A17H(14400 sec)d
a(4) = 0.492

() t=12 A]7H(43200 sec)Yd o
a(12) = 0.52

(2) t=24 A17H86400 sec)d ol
a(24) = 0.534

(th AeolE T LA 1 0,(t)

W -D2 —L2
0.0 = (B ()~ (=B (N
K=N-1 —(d,. )? —(d 2
i {—Ei(%)—{—ﬂ(%)}]

1714, W, : g4 F{W/m] (IEC 60853-2 Table F1 #%)

1=%A)(Cu) loss + A]2=(AD loss = 30.3 + 2.1 = 324 [W/m]
pr tEY%Y A3 K - m/W] = 0.9

E(-X) : AF ARgE

é

A ﬂihsoeucrg 1 4 12 24
2 x <3600> | <14400> | <43200> | <86400>
D? X 0413 0.103 0.034 0.017
16t0 “Fi(-X) 0.68 1.82 2.835 3515
(g ) X 18 45 15 0.75
40 “Ei(-X) 0.01 0.01 0.1 0.342

De : 7lol& ¢7d[m] = 0.109

§ ¢ B9 dEAA[m/s] = 0.5x10 *[IEC 60853-2 Table D1]
L 715 Aol Ee FAZol[m] = 1.69

doe 71 AlelE9 K A= Aglm] = 0.36

d'y 717 AolETe T 98 K Aol &7 Agl[m] = 3.399
N  AE M =2 2IAVFE
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weba], AolE e Eer S o (H)E Totd

(71) t=1 AZH3600 sec)d W

6.(1) = 1.805
(v) t=4 A17H(14400 sec)d wj
0.(4) = 4.744

(&) t=12 A1ZH(43200 sec)d wj
0.(12) = 7.825

(2) t=24 A1ZH(86400 sec)d
6,(24) = 10.826

(i) t=1 AIZH3600 sec)d

6(1) = 10.111
(i1) t=4 A1 7FH(14400 sec)d wj
0(4) = 16.53

(iii) t=12 A1ZH(43200 sec) o
9(12) = 19.062
(iv) t=24 A17H86400 sec)d o
0(24) = 21.202
A FY S8 AT A A5 BA dERRE Aeds et v 2
o(t)
1+af{bg(0)—0(t)}

i) t=1 A17H3600 sec)d uj
0 (1) = 8.373

GR (t) = O]EE

ii) t=4 A|7H(14400 sec)d )
Op(4) = 13.974

iii) t=12 A]7H(43200 sec)¥
Op (12) = 16.248

iv) t=24 A]17H&6400 sec)d
Op (24) = 18.2

Al (L) 1 AIzE 4 Nz 12 A%k 24 AZF
Or(t) 8.373 13.974 16.248 18.20
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e

(RS, SN
[+ ‘ T
oh, @A ZE 82504 WF =AAY R
R = R (1+Ys+Yp) = 6.5533x10° [Q/m]
o714, | R i 9A7F 3 3 8L woA] 42 F A3 Q/m]
Yo 9 FEH AF = 3.133x1072
Yo 2HaY A = 3.6874x10*
(7h) GAIZF A3 S EeroA EAAFAET R
R = Ry{l4ay (0—20)} = 6.352x107°[Q/m]
A7IA, (R 1 20CAAe AFEA A Q/m]l= 4.7614%x10°
ay - E=AQ] AdLer Al = 3.93x10°
0  GAZF HuFEE[T] = 105
ol Ao gHE WA FEAFI2)E F+3dH g3 2o}
R Rg
R, R hR
I, = Ix || A]
Rmax 9R<t)
GR(OO)
(1) t=1 AIZHE600 sec)d uj
) x107°
12 <6.26375 <10 ° 66256533735 1100’ x(1:234—18x1)
X 6. X 0 . X N
L = 607x + = 991.738 [A
? 6.5533 % 10" 8.373 [A]
64.151
(L) t=4 A7H(14400 sec)¥
) x10°°
12 X 6.26375 < 10 66256533735x 1100‘5 x (123417 1)
L = 607X : — = 854.68 [A
? 6.5533 % 10" 13.974 [A]
64.151
() t=12 A]7F(43200 sec)d ul
) x10°°
12x6.26375 <10 ° 6625653325 1100" (1234 =15x1)
X 6. X . X N
I, = 607x — 4 = 823.123[A
2 6.5533 %105 16.248 Al
64.151
(2) t=24 A 7H(86400 sec)d uf
—5
12<6.26375 <10 ° 66:2565337?)“1100‘5 x(1.234=15x1)
X 0. X . X
L, = 607x — 4 = 801.645 [A]
6.5533 <10 ° 18.2
64.151
KR E-02020
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(4) AL 23t

ﬂ
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B |

97

Al ZE(L) 1 A3t 4 N3r 12 A3k 24 AIZF
I, [A] 991.738 854.68 823.123 801.645
KR E-02020
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oS <
e e —

[+ ‘ T

3 15 AsFAAzE dFgdx Aite 4
1. A=A
(1) AAE7F
154kV XLPE 400[mr]/1C (Al Sheath)
(2) AlolE #& Data(AH ZAF F=4])
- 221914 24.1(nm]
~ Al 83.9(mm]
Hit 7 88.5[mm]
E=AAZ207T)
R, = 0.0462 [Q/km] = 0.0462x10 " [Q/cm]

- X

(3) A

=

Ea

Z

(4)
(5)
(6)
(7)

>
P>

#] . Cross-Bond %2

d A e

A7EA = ¢ d12=360[mn], d23=360[mm], d31=509.117[mn]
Az1A €

DE = {/d,,xd,, xd;; = 404.086[mn]

(8) #= : FEP(3H4E dAd+) 2000 x 63

9) WA LFAE(p) © 100[L - m]

= Ix

ki
N

A |

oH,
4
>v

iy
N
)

2. 44 R 98 d9dx(Z1=Z2)

dGAACl M= 4 A A A7 A3 4 Febd el
527] 419 B2 Sheath® A9& (o= ddstn 43

al
Sheathd #= 9 A3} Sheath?] ZAgHd2]o] FH |z},
ey Sheath A7 AL 7hestAwt &4y a4w

2 44 Sheath AFe S wel@ W ZY YodsE

ReX? GMD, X3
Z, = R.+—"——+5(0.17365 log — Q/km

o714,  Re cA 0] B A A Q/kn] = 0.0609
GMD,. :3 Cablezts] 71382 o+ 7 2] [mn] = 404.086
GMR,c :Cable 8 7H(14+)¢] 718+8% 3 F#9H7 [mm] = 9.387(0.779a)
R, : Sheath®] A sH Q/km] = 0.0509
Xon : =4 ¢} Sheath7te] A3 2lAEl~[Q/km] = 0.16838R;

KR E-02020
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(1) Alel=2] =44 & (Re)
Aol &9 EA AT ofge} Zo] Fgir)
Rc = Ro x K| x Ko
= 0.0462 x 1.2751 x 1.03351
0.0609[ Q /km]
@O #Ha &= =AATH 20TAA e =AA 7] H(K)
K, = 14+a(T,—20) = 14+0.00393(90° —20°) = 1.2751
1714, TI(=AL%E) 90T
(A &=A5) $0.00393
@ WFAGH AFAGe] H(Ky)
K,=1+XA +1X, =1+0.0332 + 0000309 = 1.033509 = 1.03351
oA71A, At EIEAAST = 0.0332
A iR EZAAS = 0.000309

o714, ~Ka 1 (A]&3] =A)

RKi AFE2% 90T ] A/ =24 3HQ/cem]

s CE=A ] v FAE(RE Cu F AINA po = 1)
ZE)an, AS 9] Ao X<28d W thg A& HEste] FIu)

X4 1.6*
A = F(X) = - = - = 0.0332
192 +0.8X 192+0.8 X 1.6

()G
)\Pi 5 d O]];{—
1 ’

1- D (DHE)

N ) e em X<2g o W o S Aese] Far
(X)* d, , d, , 1.18

Ap = Iy 0.312(—2 ) +
g 192+0.8x(X’)4X( 5 ) 0312(5 ) (X') ]

1924 0.8(X')*
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A7IA, di(E=A <) :24.1 [mm]
S(=A F=4A49) :404.086 [mm] (GMD3C)
X' = 40.8X=10.804X = 1.4304 < 2.8

_ (1.4304)* 24.1 ., 24.1
= Torros<aon aokoss) 0312 Cpross)
1'148 ] = 3.08725x10"* = 0.000309
(1.4304)
+0.27
1924 0.8 x (1.4304)*
(2) Sheath®] A3 (R,)
4 ps{1+ag (6, —20°)}
g= ———> % [Q/km]
W(d s2 d s1 )
03714, Rg: Sheath®] A& Q /kn]
ps - Sheath®] T4 uQ-cml] (Al-Sheath) = 2.825
ag : Sheath®] &%# 3 A4 (Al-Sheath) = 0.00403
0, : Sheath®] #1135 &2%=[T] (Al-Sheath) =50
dg;,dgy: Sheath®] H+ W7, €7 [mml]
4 % 2.825x10 % > {1+4.03x10" 3 (50° —20°) }
Rg = [Q/cm] =0.0509 [Q/km]

7(8.852 —8.39%)
(3) =A)9} Sheath7te] A5 A (X,

f GMD,. f 404.086
=0 —xI1 Q/kn] = 0.17365 X — xlog—————— [Q/kn
X 017365 < - >log " [Q)/km] 017365 < = > log 8351 83.0) [€2/km]
4
= j 0.1688[ Q /kn]
(4) A% 2 9 dAEd=(Z, = Z,)
RX2 GMD,. X2
Z,= R.+————+;(0.17365 log - ) [€2/kn]
! RZ+ X2 GMR,.  RZ+X2
= 0.1076 + j0.129[ Q /km]
Cable 14H29] 7)at8t4 o717 GMRc 9.387
3% Cable7te] 7]&tstd Bt 7 g GMDsc 404.086
ALY I 25 100MVA7Z]I & %L d =2 3HAketH,
KR E-02020
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100 > 1000
N2, = ———xZ, %] =100[MVA
LT 1ok T % MVALL
X
= m—m?x(o.m?ﬁﬂo.ug)
10154

0.0454+ 50.0544 [%]

3. LA T=(Z)
Cable 97dImpedance™= A& 7F A= wef JFE worn=z AgFAFY #A=7F
A ¢} SheathE ¥Fo =2 3= 45 9 Impedance= U3 7ol -3ttt
ZQ
Zy= Z.— Zm [Q/km]

S

. Electrical Transmission and Distribution, Westing House)

Y
kI
M
ot

:Cable =A|7+2] < JImpedance

n . Cable =49} Sheath7te] 3% d# A H=Z A& Impedance
Z. :Cable Sheathe] 2 %7 = Impedance

Cable =A7Fe] < JImpedance(Zc)

o

N N

D,
Z.= R.+R, +;0.5209 < 2 / XloglOGMR [Q/kn]

C

714, Re =49 A3 [Q/km] = 0.0609
R. 1A= S7FA 3 Q /km] = 0.1775
GMR,. :3% Cable®=A AAZ d}o] Dedz 7153 4o
2 @x=A ¢ GMRLnn]
GMR,. = *\/(GMR,¢) - (GMDy.)? [mn] ~ =115.299 [nn]
D. :57F AAZZ7A Y A2 o]

660 [ p
D. = = 6604/ = 852.056[m] = 852056 mm]
¢ Vf-o /
p A AZTE[Q - mI=100, o:tHA =A &, fAEF
60 852056
7. = 1
. = 0.0609+0.17754 50.5209 X< 50 <0210 E 509

= 0.2384+52.0152 [Q)/km]
Cable =A¢} Sheath?te] 374+ L2 A #A=Z s Impedance(Z,)

. f D
7 = Re+30.5209x%x10ng—; [Q)/km]

m
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———

- P oS

| N ""’1 h

17|14, Dy 3% d&°] Sheath®} =A7H¢] GMD
D, = GMRs = 191.64[mn]
GMRs; : 3%4% 9# Sheath®] GMR

GMR,s = *y/r, - (GMD,e)? [mm] = 191.64[mn]

rsm : Sheath®] 3 4+7
r,+r;

5 = 43.1
ro :Sheath®] W4 = 44.25
ri :Sheath®] w4 = 41.95

60 <log 852056
60 10°191.64

=

Zow = 0.1775+ j0.5209 x

= 0.1775+;1.901 [Q/kn]
Cable Sheath®] dZU#x+# = Impedance(Z,)

f

j— Y - 76
Zs = Rg+R,+70.5209 % 0 xlog,, MR [

Q /km]
o] 7] 4, R, @ Sheath®] A3 = 0.0509
4 pc11+ 0.—20
R, = psi QQS( S2 )} [Q)/cm]
7T(dsZ_dsl)

Re : tiA19 S7FA [ Q/kn] = 0.1775[Q /kn]

60 852056

7« = 0. . i0. > —x1
S 0.0508+0.1775+ 5 0.5209 50 Og1°19164

= 0.2284+51.901 [Q/kn]

Zy
ZO - ZC—Z— [Q/kﬂl] O]EE,
S

(0.17754 5 1.901)?
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Fx 1. JAFAE
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(1) 1" A4 f&A (F=A)

@ @

i A F T 7] < H] 3L

1 WA & UBE 1 UB-12 UB-12 UB-12

2 BANF 1 AS-12 AS-12 AS-12

3 Eolo] 1 BE-12H BE-12H BE-12H
4 o} & 1 AH-C1SS AH-C1SS AH-C1SS
5 & 4= o) 2} B&S 25,000 Ibs (])

6 A7lo}o] 1 SE-HS4 SE-HS4 SE-HS4
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s A F W 7] s
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5 =i ] e 1 BC-12H BC-12H BC-16.5H

6 ot = 1 AH-PITS AH-PITS AH-PITS

7 CRA ] 1 TL-12 TL-12 TL-16.5

8 =TT 1 DEA-7 DEA-8 DEA-9W
A& d A ACSR 240mr | ACSR 330mr | ACSR 410mr
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(4) 2dd&d = ofAEA (d=A)

i A EF T 7= Hl Al

1 JAFA & UEE 1 UB-16.5 UB-16.5 UB-16.5
2 BAN= 1 AS-16.5-1 AS-16.5-1 AS-16.5-1
3 a2zt A) 2 Y-16.5H Y-16.5H Y-16.5H
4 ol & 2 AH-C25S AH-C25S AH-C25S
5 LA o] et 2 BC-12 BC-12 BC-12
6 ol 2} B&s 25,000 Ibs (])
7 AT Y H] 2~ 2 SC-12 SC-12 SC-12
8 b= 2 AH-P25S AH-P25S AH-P25S
9 e I n] 1 CLP-165-2 | CLP-16.5-4 | CLP-16.5-4
10 A= 1 SUA-T SUA-9 SUA-9
11 ofntE = 1= PA-6 PA-7 PA-8

4 & A A ACSR 240mr | ACSR 330mr' | ACSR 410mm
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(5) 28 oA (A,

g

ofk

)

®
-——- ——— %
ME | A F 9| 5% 1= g
1 BAANZ 3 AS-16.5-1 AS-16.5-1 AS-165-1
2 AQle = 1 CL-16.5 CL-16.5 CL-16.5
3 843 2 Y-16.5H Y-16.5H Y-16.5H
4 Sl AR 1 AH-C2TS AH-C2TS AH-C2TS
5 B3 H| 2~ 2 BC-12 BC-12 BC-12
6 Aol 2k B&s 25,000 Ibs (])
7 AT H] 2 2 SC-12 SC-12 SC-12
8 LA & 1 AH-P2TS AH-P2TS AH-P2TS
9 FEHAFEHZ 1 DEA-7 DEA-8 DEA-9
A4 & d A ACSR 240mr* | ACSR 330mr | ACSR 410mnf
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ofk

)

(6) 2 ofAEA (F=A, G=

——r
——
W A E W & 1w o 3
1 BAHNZ 3 AS-16.5-1 AS-16.5-1 AS-16.5-1
2 A" = 1 CL-16.5 CL-16.5 CL-16.5
3 a4 2 Y-16.5H Y-16.5H Y-16.5H
4 LB & 1 AH-C2TS AH-C2TS AH-C2TS
5 AT Y]~ 2 SC-12 SC-12 SC-12
6 Ao 2k B&s 25,000 Ibs (])
7 Eayn] 2 BC-12 BC-12 BC-12
8 oLP & 1 AH-P2TS AH-P2TS AH-P2TS
9 FEHAFEHEZ 1 DEA-7 DEA-8 DEA-9W
A& d oA ACSR 240mr' | ACSR 330mr | ACSR 410mm
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W3 A F 09 e 7=

1 xFA & UBEE | 1 UB-12 UB-12 UB-12

2 YA NF 1 - - -

3 Ho}ol 1 - - -

4 NEE LI 1 YCB-12 YCB-12 YCB-12

5 & ol A} B&S 25,000 Ibs (J)

6 Z7lo}o] 1 SE-S2 SE-S2 SE-S2

7 JFEU 1 SUA-5 SUA-5 SUA-7

2 & A A ACSR 240mr | ACSR 330mr | ACSR 410mi
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2. 154kV 7} A AL AR A A

| s
(1) FEAA AAFA (A4, 12)

HE A F 09 T 7] e v a1
1 AdE 14y dFEHT 1 GS-4
2 HlolEf-g 29 6 97mut
3 HolEWHE T 2 97
4 2 A 97mnt
4 & A A ACSR 97mif
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(2) 7hEAd AAZA (A

’

2%)

H3 A F W T 7] 3 H 3L

1 A2t AYH| =Y A 1 CLR-12-1

2 WA g A 1 CLP-12-2

3 APz 1 SUA-5

4 PGE# X 1 PS 112-23

5 =2k 1 97mut

6 HolEdH§ ¥ 6 97mn

7 ol EdlH g Thdao 2 97mnr

] olupz = 1 PA-4

9 A A 97mit
A& d A ACSR 97mif
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3) 7hEA A AAGA (WEE)

e, S

ﬂ
KY‘? KOREA RAIL
NETWORK AUTHORITY

_——

E
fol

&
o

7] % " 3
1 AR EHAHEFHAE 1 GJ-97
2 BANF 2 AS-12
3 FEAdFEHE 2 DEA-4
4 HolExlH g &4 6 97mnf
5 Ho| E s & il 2 97mt
6 " A 97mnf
A48 7
7 S 1 100x600x6t
A& A oA ACSR 97mrt
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3. 66kV 713 AHAEE JAZAE
(1) 18 g3 (G=A)

7] <
HE A EF O T H]
C.P(W.P) I
1 HAFA & URE 1 - UB-8
2 YA HNE 1 AS-8 -
3 Eolo] 1 BE-8 -
4 Ya# ] =5 1 - YCB-8
5 A o 2} B&S 25,0001bs(]) | B&S 25,0001bs(])
6 A7llo}o] 1 SE-8 SE-12
7 drFPx 1 SUA-3 SUA-3
8 ofntE = 1= - -
A& d A ACSR 95mr

KR E-02020
156



ﬁ
KY‘? KOREA RAIL
NETWORK AUTHORITY

(2) T fAgA (G, 4=9)

*\l
R
|
|
|
|
|
<
A
N
I

L

____________ Ay

)

-

|

|

o

|

|

|
1
d‘f?
)

HE A x4 T 71 = H AL

1 YA N 2 AS-8

2 Eolo] 1 BE-8

3 & = of) 2} B&S 25,000 Ibs (])
4 A A ) A 1 SC-8

5 CELE! 1 TL=8

6 dHFAFIFH 1 DEA-3

Z S | ACSR 95mif
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Rval
|
|

|
|
o
1"?
g
L/
U

Lk A F 9 ki = -
1 IAHNZ 2 AS-8
2 27 o} o] 1 SE-8
3 3] 2= o 2} B&S 25,000 1bs (]J)
4 CEL I 1 BC-8
5 A7k a 1 TL-8
6 AEAFZHUE 1 DEA-3
A& o4 A ACSR 95mi
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(4) 2dd&d = ofAEA (d=A)

9

1

7] <
H A = 9 S H 1
CP (WP) a4 &
1 NAFA & UBE 1 - UB-8
2 FANF 1(2) AS-8 AS-8
3 earta) 2 Y-8H Y-8H
4 B agn] 2 BC-8 BC-8
. - B&S 25,000 lbs | B&S 25,000 lbs
4 (J)
6 AT H] 2 1 SC-8 SC-8
7 Hayadgn| g3 1 CLP-12-1 CLP-12-1
8 HaFe 1 SUA-3 SUA-3
9 ol R = 1 - -
2 & A A ACSR 95mit
() ( )ore] FFe CP(W.P)e 799
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5) 2 fAEA (GeA, 4=%)

U

S =
W3 A F T 7] 3 i
1 FdAHNE 3 AS-8
2 A== 1 CL-8
3 Lagea) 2 Y-8H
4 EaYd| 2~ 2 BC-8
5 ol 2} B&S 25,000 Ibs (])
6 ALY M 2 2 SC-8
7 FEeAFEHZ 1 DEA-3
A& A A ACSR 95mr
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(6) 2N HAEA (A, H=29)

- - 1
- - 4
HE A EF W T 71 = v 4L
1 BAHNZ 3 AS-8
2 A== 1 CL-8
3 eazte ) 2 Y-8H
4 LAY 2 2 SC-8
5 & 5ol =} B&S 25,000 Ibs (])
6 Eagu~ 2 BC-8
7 FEdFEHL 1 DEA-3
A& d A ACSR 95mi
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