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I o= —2 x—1_x1900=495(4)
v= 73 2.8
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(2) 7 HA7I7F BAEtE 259 AEE Fo o)
X6 FEHEATIY A 7]E=X(KS C 4313)
5724 A & F (kVA) e
NFE%EA v AA7E(BIL) ;%
350kV ©] 3} 450KV 550kV 650KV 900k V 1050kV |
A B C A B C A B C
700 57
1,000 53
700 59
1,500 1,000 60
2,000 61
2,500 1,500 62
3,000 2,000 63
4,000 2,500 64
5,000 3,000 65
6,000 4,000 66
7,500 6,250 5,000 3,750 67
10,000 7,500 6,000 5,000 63
12,500 9,375 7,500 6,250 69
15,000 12,500 10,000 7,500 70
20,000 1,667 12,500 9,375 71
25000 20,000 20,800, 15,000 12,500 72
30,000 26667 25000 20,000 16,667 12,500 73
40,000 33333 33,333| 20,000 20,000 20,800/ 15,000 74
50,000 40,000  41,667| 30,000 26,667 25000/ 20,000 16,667 75
60,000 53333 50,000 40,000 33,333 33,333| 25000 20,000  20,800| 76
80,000 66,667 66,667 50,000 40,000 41,667 30,000 26,667 25000 77
100,000 80,000 83333 60,000 53,333 50,000 40,000 33333 33333 78
106,667 100,000 80,000 66,667 66,667 50,000 40,000  41,667| 79
133,333 133,333| 100,000 80,000  83,333| 60,000 53333 50,000 80
166,667 106,667 100,000 80,000 66,667 66,667 81
200,000 133,333 133,333 100,000 80,000 83,333 82
250,000 166,667 106,667 100,000 83
300,000 200,000 133,333 133,333 &4
(F) LA 594U 0A), F9432(0W), £55182 (FOA)
B : #FWAFA) 2 FHFUA(FOA)S Al
C : HUYZWAFA) 2 SHFYA(F0A)S A2eA A%5HEWA(FOA)
2. 57RPAEHe mE LS FA 1/28FS o),
3. B, C&¥e 2gdMe Reyzgx7t $A%0 g ue] ol
4.7 &%) 9 A¢E A 49 £% AL HeIrh
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Het71 o] e ~= 30MVA ©]8k-10%, 30MVAZ¥ 60MVA7ZFA-12.5%, 60MVA

EEoE AW AFY Aurle] AAgF ARt Y& A BE
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X797 oA A(FaA])
o olglel A~ Mo
ngEy | A oy Es W
B Aol OA, OW, OA/FAx* FOA
E(EV) H E&V) H OA/FA/FOA* FOW
A Ehe 2 =2ha)
15 15 45 7.0 6.75 105
2%5 15 55 8.0 8.25 12.0
345 15 6.0 3.0 9.00 12.0
2% 6.5 9.0 9.75 135
46 2% 6.5 9.0 9.75 135
345 7.0 10.0 10.50 15.0
69 345 7.0 10.0 10.50 15.0
46 8.0 11.0 12.00 165
92 345 75 105 11.25 15.75
69 85 125 12.75 1875
115 345 8.0 12.0 12.00 18.0
69 9.0 14.0 1350 21.0
92 10.0 15.0 15.00 23.25
138 345 85 13.0 12.75 195
69 95 15.0 14.25 225
115 105 17.0 15.75 255
161 46 95 15.0 1350 21.0
92 105 16.0 15.75 24.0
138 115 18.0 17.25 27.0
196 46 10.0 15.0 15.00 225
92 115 17.0 17.25 255
161 125 19.0 1875 285
230 46 11.0 16.0 16.50 24.0
92 125 18.0 1875 27.0
161 14.0 20.0 21.00 30.0
(F) 1. A7 B exA% 55T 294 Welrle & duuro Wes Je
2. *XA1E OA/FA, OA/FA/FOAS] A2 wigtr) o] ome~s 7 A gt}
3. Wgty o] wzhabA o] RS ofg o 2}
T2

oN®)

(<] (<]
FOW @ & - 27] 2
4. GAAQ7I ] oA 3R] AAAYE & W ts AFE wete] deth
(HV-LV,
HV

5. #3+&3 : Electrical Transmission and Distribution Reference Book (Page 99) Westinghouse
Electric CorporationZ 3}
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AAHY SAIA A A7 34
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72.5 12.5 1250
20 1250 2000
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63 2000 4000
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1 O 7]’_}_\_65] i H S
66,000 110 110
725 E’}\]' : — _— ” %}\]—X 2] &
o \/g \/g \/g o d ] ]
110
725 34 66,000 110 3 ” 3 A g
154,000 110 110
170 g ; 110 | —=/110 " Ak %) 8
o \/g \/g/ \/g/ o4y ]
110 110 ‘
1 34 154 —=/110 | —=/110 ” 344 =]
70 A ,000 ﬁ/ \/g/ 3 A
@ A7} 7e] AR
A7) &H 7] AT G AAA AZALY] AR5 Yasle] A s

KR E-02070

20




ﬂ
KV? KOREA RAIL
NETWORK AUTHORITY

#a13] = HSHKkV) 4 A2 H(VA) A3 H(VA)
72.5 100 200 100 200
170 200 300 200 500 1,000
(2) WR7]
© @49 A4

AlEE 2 Atk V) #3132 H(kV) FA A2

66 725 93

154 170 98 == 123

@ BAdFE =Fste BeAAYIY S4E T8 L8 Al ddFAET
FaeA A7 s AR "F7e AA-dFE xo gt
® 14 ¥7719 AAARF
44134 dA R/ A
AA2AAF(A)
2 % M th F
50/25 800/400 600/400/(300)/200/100

100/50 1200/600 1200/800/600/400/(200)
200/100 2000/1000 2000/1500/1200/800/(400) 5
400/200 3000/1500 3000/2000/1500/1200/800
600/300 400072000 4000/3000/2000/1500/1000

(F) Z2xete] W77 127 v 92 A7) 2 AREE A uhel 4SS 5 Sl

® AATE 2 eAAT
AArge 2 24 RS wesy ASRHe FARTS 2o FES
Ag@ch Fol AT % LAATES BN

KR E-02070
21



———
-

e

wK

ol n>102A4] S&38ka,

1.2

Qe A A=
[}

olo|lo| o
2SS
ﬂTTTT
—_

Xlololo| o
S| s 3|3
A= || T | ®
ONNONRONNG
<< D] <
=lzl1z13
AIBI=2S
T s | ©
APIEIP P

= A7 Aol Bzt

B-0.5 (12.5VA)
B-0.9 (22.5VA)

(F) 2 AFHY T ¥438(Wound Type)ol vt A& EE 3t}
B-1.8 ( 45VA)

]

)

L

X

N

0

e

| =

=
T

S
fa

A5

=
L

b oghol

9
yul

Joll 2%

A

PN
T

ADE HERA T

1)

it

(A

o 2FF7F el

<
2]
I

ol
7
ﬂo
oW

<
2]

I 125kAR HE=

12000/ 75=1608) =

°©

°©

AR

hya
ar

Alell €]

it

A& gt}

Ay A
it

sh 300Hf &= = A

S

o 9]

3T
it

(o) @Hd7 12kA(66kV)

o] 4% 125kA

ks

22!

H = ) )
FlER|E|8
= I I B

MR g | oE
W= | =
LR R | R
o IR | R ||
NJo 11#“ ‘Im — | -
o RN R R

X X ®O | KO
W
~o
uE
®IIRIB|E
) T
N

O

X

22

KR E-02070



KOREA RAIL
NETWORK AUTHORITY

63

50

40

7 (kA)

1}
31.5
315

=

k)

25
25

} 3. 50KV =

20
5

20
=

J

g

125
12.5

] 2l

AF3]

-

2 kV)

72.5
2]

A

12

138, 170
[e}

H

AT

(2) 3=

22!

-
s ol olo oo
ﬂt < S|NS DS DD
of T F| O O H |0 F| D
0
K
~~
)
AR e
- =
mw\ i m
0
| o3
W
o~
BN
T | oF
||
T >
Ol ol v
W ~D XM =
D~
o~
gk
] —
— T
~ > NN TN |
T e NN AN <
vze)
K
o
g0 <
— = o Io} o o
— — (o] (9P
= 2

3.2.10

o
olo

o)

o
H.
eyl
o

KR E-02070

o Aol o] to]

[e)

-

o] ot

<]

a7

=

189S

23




Rs

qIA o] o] §&(%)

=L
T

K

A g (kVA)

J

T
Rl

_]

Q: =

———

S

N
o
)

0
e
fite)

T

H(W)

°©

w4 o)

=

=L
R

(2)

6

)
W
-

it

El

e

o)
1o

ol

e

X

.

—

O

1}
B

42 e o

Z]
Al

ol
=

N

60

30

40

20

™

60

T o] R R

3000, 6000, 9000, 12000
@

o o] RO R

13

(2

500, 1000, 1500, 2000
12

20. A

3
it

Hr

~
;OO

& (kV)

il

=

¢

4 4 5 3 5 (H)

X

F(kVA)

Az ol o 2loEl (%)

T o] R R

(D

JRS-31201-11

(3) {2 g

o

)

24

KR E-02070



NETWORK AUTHORITY

KOREA RAIL

Tl o gdHeE 2

’

AA| T

Tow 5o

ir
it

WA 2ol 2] 13%7}

.

-

oo

o
0

Ig)
e
=0

ak7] 4ok oA

S

e

A4

1

.

7HEA

T
Rl

193] 2 9]

=L
T

)
L

ofy

=EBEE

A7)

o927

O

2

A7) 7t

o

T

A
)

(F) 1. A7)

<
2

7] A7)

\

<0

e
[e)

=

Al

L=2

el 717

o

A =]
, W 37](Transducer)

1

A

9%,

)

E

3.2.11 A oHk(T] %]

ohe-3t

I
<

ko] Q1 # o]

)

_,AO

\

A A
NzRTg et okl 1R 2

KR E-02070

25



———.
L 111
EIREIREY ] ] o] (] ] ]
R1Y CUPCE Ei= VMES) CUPCE Ei VMER)
RN = T
| ens | ] ZEE? \ ] e 2] \
T/D L I
’ IED ‘ SNsne ‘ B
] A \
HAAAANIED §) CT | PT DI | DO ’ GLDS
Dl | DO cr| pr] o[ pof
’ #7440 (GIS, MTR, AT 5) ‘ #74240](GIS, MTR, AT %) @3AN(GIS, MTR, AT 5)
A 12+ A 29t A 32+
M © Modem(=11)
RTU : Remote Terminal Unit(12 274])
CU : Communication Unit (Z41%%])
IED : Intelligent Electronic Device (A8 AH KT 7HA] 2 A o] &=])

T/D : Transducer(E ¥ 257A])

CT : Current Transformer(®¥ 7]
PT : Potential Transformer(¥4] 7
DO : Digital Output(#]o] #A o] £)
DI : Digital Input(ZtA] #le] &)
G.L.D.S : GIS LCP Digital System

S b
Ll
J
£

ALke @ARe] AulelA Wwe] RTUS AAste]l #Aw F& AhA ol Ao,

AL CT 2 PTEAIA A% Alofd s RTUC Adske] A EOUMH SCADA

SYSTEM¥ 432 SCADA SYSTEMO 2 dloje& s}
o]

WRjolar 29k} 39k WA Aeuke] FEZ A HolHE dAFEWold CUS &8

SCADA SYSTEMO. & HolEE AEetn Aoy Fasts ol A2k
AAA N CUE A8t GIS & dgAdulo] Alojx 2 PT, CTAS HHA ot
Satol]l H&ehs WY eR CUE PCE 3 VMEdo] glon, $-8x1o HAeAds 98]
HAe WrEgor M & HUE T taEdolEs AXse dEAES
g o FASte] S &olatA skar lom A3 AHANH(HHE HAHA
AeojRh oz ARgE HH o 20061 % Rty -

ZAFAAFNEAG o2 A
=

(‘06. 6. 1~07. 5. 31)& ¢ges = (09. 1. 1992 <tg 3o HAA
Il

o
o,

r o

5 9 -

G.L.D.S(GIS LCP Digital System)¥r= 200958 Fujste] Xt 3= GLDS]
ooty AHGLDS+= 71£¢] @A ofdts tiilol]l GISHl HaA 7 51 ot

(ZEEH)S At ST or HolHE ddAowtde ZEZH O Aol

CUE Fste] A7|dAds g4kl dAAA7s& st At

KR E-02070
26



ﬂ
KY‘? KOREA RAIL
NETWORK AUTHORITY
B |

T5 71 AdA ok A ZA A o] WHGLDS)
A 2] 9] A 214 A o vk = GLSH
. . C AYTEAsdY FTEAYE 2O
o i tay T s 2 2 Aae aais
;; = Al A AU 3 (S.OE : Sequence Of Events)
A A i - AR ANHE 75 WAA A, Ao 7] 7
A8 an go1aw sue L s TS Ae D
- ZEE=8¥ CPU, POWER, J/O%E4 o] %3}
(A 29 A 3h)
K 7I1E£ S/W F42oR 7t -
RED GISA ~ A @A oWk A o] A o] & « Ao]AolE 7rAFE AlF 7HHA
B RREE - Al AE AE F4 Tbs
AEAA 17} C oA
AHGLDSHE B} 7k4 317} - AEANA A4
A B o o
- AlojAlelE AT EFDQ
- ZR2RA P WAMY RTU 288 5
* A Kot A4 2 A Ve B - Y
GLS~d A o0tz A o] o] & + GIS~AAHGLD.ST Ao} Aol E o]
T FARFA AHAL HAAist2 FAHO] FARF HH 80
$ARE | B
Fault Points ¥t} &A(23Ad| - AAGLDSS 49 A2zt Qe o]~
= A ) 0]
FHE

27

KR E-02070



B e

il ﬂo wt :ﬂ o % o EK
7 KXo o g T
F - M = - N
| Moo 3 ) mw
L RS ™ o il wE KO
5| o s o FE A
A X o e) y
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ = | KO o O 5 £ O
ﬁ Ao T SRS oo Al
| | s S = up ! e
| | R B y B
| i T o MW
ﬁ ol i ;IJV' ‘”_Al H ,_lﬂ_m ;Oﬁ
| 9| ol 7 iy KO o
7 , < CRES = 7T
| | O -
- AR o M M o=m L
n e A DX = Mo =
: | T X )9 AT
i | K T P X ® e RN
4L g T o T %ﬁﬂ%ml
8 = o —_ ¥ X N
2y W W N o mw H AR NI
3 il 6 e < 5 R W MM
o H AR o z om o
L D N B e B
3 JL S T Y R
g , . " ~ B X Mo
] e W o R o
I o ®on g ol s T
| ¢ B o W Wo of R ook M
i oo gx® T Z Ao =
p — <0
| | = PN T E L
| | — %A m X oy
| G I S A oo
. 7 %o T T T o) o ~ W =T %
@_ - - 6l %O EL m% 3T BK = g ﬂv am ~ B
: , oz M- p— PEOR
““““““““ w | L ﬂAl‘_ B HAF ,ﬂl na Nﬁmo ) O#a
| I bo 4
| T S N A TR
1 H << M3 m’x <t H
o o~
o3

(e

H

28

AYA 712D el L%

KR E-02070



NETWORK AUTHORITY

KOREA RAIL

B

]

H,

A A7

N EK

S/S, SP

al
)
[

A AR7I 2Dl

7]

22

.z

H
il

N

A .

i

=

=

=%

o

N 7K

S/S

38

il

R
o

O

-

s

4 %kol

TEE 7A¥H

3T
, —

S/S, SP, SSPe]

il
¥

= =
=

4 W
A A

74 o]
ATAA A
(S/S, SP, SSP)

=
=
sl

i

0

22|

- AAn a7t

!
W

ZO

.8
i
ll
Nd
i
£
il O
Jl
£
e O
T
~
N =2 — | = =
) < |0
o< RS
22| D|IR|K|T
== e
IR |R|R|T[(R[(T[S
RO | WO | o | &O No | =
K| RO R Mo | ™
T | Slkce ~ | B

% (MU, Measuring Unit)(SS)

(1) F8717]

file)

B
T

LO._

KR E-02070

29

] (MU, Measuring Unit)(AT)

P2

;g-

=
=4

@



o

]_

J|

}

A4

ol
=

3

hyA
ar

=

=

FAMU) R A2}

A
Fod Al

9

AEREEBIE

,

=
=

157
s A0EA)

S
L

o

]

hud

ZF A
2}

Al

et 7l s 5 E FAlske

bo 1

S

[<]

[e]
=

o] A 5Fx|ol 9
J(RA, Repeater A)

P2

=
s
zse] #e) 9%

=

ted ol

-
J|

® AE T A=A (RA, Repeater B)
® A5 AEA(RA, Repeater C)
@ ¥ #7](LA, Lightning Arrester)

@ A2 (CU, Calculator Unit)

@ A5 A%

e

o

ol
Jo

Ea=aed

B

=
=

A5ARe} ¥ Hojx2RE 7]7]

ol

s Ay

7

=N

(1) A=A

o

=

p—

o
4

x4

7

H] 11

o

4

PP

SSP

S/S
¢

H
T

<

M
an

<

(2) 2717

GIS

30

9% 7]

KR E-02070



KOREA RAIL
NETWORK AUTHORITY

S

H] 11

S/S¢]

S/S
O

A]

A
=

=

. A7) Alo-§ Open/Close Coil #A A S

tod 7] Coil# HE2HH & 2AI7E

S

- EA4X(DSU) 2% 14
UHF AlA4

- RTU g9

4

O GIS ¥ A7)

l

I
=

[e]

o

paed

dole 3
A

ol
o
]
-
K
ju=

o
=

0

wjr
NI

o

o
%Q_l

ol

)

(A o =

d

]_

sk, A7)

S

g1oj ok

PN
T

v

=)

3

X

S

- A R 71N 7], CT, PT, Tr, o}, Alel= 43t

N
~a
~

HO

R
T

7195 o]&3t

1
.

715

o

i

ul 2319277 Y (Rogowsky Coil)oll

= =
S =

o
—
file)
=
i)

N

;.O#l
0
olp

il
=y

of Aeld shs Faeba A hawA

!

o

il

KR E-02070

31



e

=0 op ) T T o o
o o (i < < > H O rou S
O — H = = o
of 0 mK & - ) - JM 6 = mH
oF uE of o1 T e W =
B o NE N = - Q2 . ,
e i e ) =Y =
) = X o o iy -y & oz
B 1o ot i = Woml o B A
G gl wo ® a0z S F
o o 0 { =r o) ~— T WL
W F T NN woooR S E )
ﬂ o a3 N # w B o R
if) — ") H o = 7 AF
7A ‘m! X \L [y )| ko (H\ L
A e " o W LG X W
ot o & O—H N —_ =
i X w7 g Bl = w_u X S
o s T S = Jo < mm MW o N B
oF o W G o i W W = B
w9 o D R N s TEZ L
X N e 0 —~ 9 ay
ey =t %o o 7 _ = =
X o N — mo < N
ajo i of m Nropp R T _,om B ° 7 , Mﬁ g
° g My ew < VY LR ERE *
= < a4 i = Now by
@ - T N R mﬁ ok w N i M B T M
oz BT oyxEx p g 250 %f
T o} —~
~ 2 3¥ Ysel L wTired i
o T iy I RSO > Lo
; M G of CAR X oy = @ M L
zfu dﬁ o) ~ E 1o . —
rgl ! J@ﬂ — I [ze) 7~| [ze) 1 OW o ﬂl ‘Dl i M
ajo r N fad
e & RS o s o TR R B E
= \M mm._ w__w G o.w Wb 3 Nr N = = Mﬁ = 70 " v o
o B o - - = 9 e .
.o o= —~ ~ ..o = e o)
AN R . S 5 O BT -
Wy @ Koz 0N D oy S X Hﬂ B N N N ooz
= o X =
o do ™ Mo 5 - R oF wr W :Mo wp Cle % % m ® = I % D)
of X0 o . O K N X B O R o, N D B B L s A~
AR R MM mm o M oF H ®E T L e oW OME Zn g oM oMWW X5
oo WS ~ ~ - -~ B B OB B o W o T o
¥ X X
—_ N
) ~ O TR .. . >
oy " = 7 7 D~ N RN

32

KR E-02070



NETWORK AUTHORITY

KOREA RAIL

eowsky Coil noise level

Rogowsky Coil sensor diagram

g2

o

—_
o

N
]

13}

HumAsle ngAst faxe] 3

2

A-C

=1
=

3214 R-C #=2

0
HH

7171l

Aol o A

=

dakel AL

gy

ﬁo

571714

-

—_
o

be A7

I3

o] 9}

ol nxst A77F AA

-

TEAIA] 0]

W=

C

=

o7} A A A7 ZoA

3}

=

1

7RA T R-

(<3}
o=

I

Hl 2 A sz

(1) R-C W=

~
o

o

/?)]'

Aze x4

17F 21 Ad =zl A

Zo

a3 =9

(2) A-C 3

toll &&= 7}7ke]

°©

E]

O 4% 2 ¥ (Passive Filter)
wpebA] 2R

B

=
°©

o

-
M

_EH

KR E-02070

33



7}, %I ¥ (Band-pass Filter)

——
e

e

ol

-

0

ey

N
i

—

o

2 A EE 1
WAk 3,5 7x %3 AALOR AFEE L

o

A
a3

7]

of
ﬁo

Ro] ¥t} o

= 7

ol A

o<

H

2 I #Zol 14 23 33 % CH

st 7]

S

13

1=

e

ol
=

al
HeFel ANAEE DL

bol ALgsTh

1

) Ell

u. 1199 E (High-pass Filter)
THAI717] $

e

B

EoM F2 AREE=

R )

Q]
=

s

m}

gel

)
=

5} ool 4

=
T

A

o

b 32kl H

<

34

H 45e ok 95

=
=

-

qLE =

al

2214
KR E-02070



KOREA RAIL
NETWORK AUTHORITY

\AW"

— A

2314

)

13

1

C

C1l

\AWB’

c2

c3

323

@ S5 ZE (Active Filter)

A

Jo

IGBT (Insulated Gate Bipolar Transistor)
PWM(Pulse Width Modulation) Al ¢

)5t

=
=

o
T
T

ruze]

il
e

3.2.15 7,

Aofuto] AAstw AARC wel Fo Anrt AFEH} AAHww T4

48

Aol

o] Aol

3

N

= tiHlsto] 2431

]
o
ﬁo
Y
vl

0

Mz

22U as A4t

=K

—_
fi%e)

E, JAWEF E71dA 29

%

712 Ho]

o}
H

el

il

KR E-02070

35



———
.

LA S

=K umy "
X | = 2

X
% | W W=
F | =
03 = .
R | E [T
e N e
%‘ﬁm = T
e gz
| KX [te} | T

~o O NeJ —
T = S
= | P mm to B
| T o
AlooX il

T X 2

To R JA ﬂw
— | 'K (SN
N g A
O X . o o
F | = o | N
R |5 W = )
3 = oF | 0~ A e
RO | 5l o Ho | 2 SR
s = o ¥ _@ oF | oF mu_ LT
i ow RS a5
ﬂ ~o ﬂAIL _ZTI m r _ZTI —
K - ™ N

F O T KO
| = %

OGS - B oF

OO KR

A < W LUNCS
) o el ICS IOl ol

| H | T
=3
X <o | W

- = Wl ok |< | ™

Far, Ajof-§

S

I oduje 2752 4

K

A o]-§

B

=
=
o | S
do |
AR
N o
=R
S .
Lo
=) o~
9 =3
~ 0o
% =3
— o
]
s
Pt
| = o
nE N
g

AAA A=HA](Lead Acid Battery), Y #

ge

A

l

B
o
Hlo

o

-
0
X

~X

—_
o

o] WA AEl o R 2

A0S

9|

7)o e aAl Al

o

KR E-02070

36



KOREA RAIL

NETWORK AUTHORITY

o B W o oo Wy
o of W do a1 Hfﬂ
= ﬂ/n‘._,wﬂvl‘_ﬂuﬂﬂl,wgdla
MW% S &N R TT YT q
%wmowmﬁm izm@ﬂr.vizﬂ
o o NS ) .
%H(Mﬂ M[ M[ M N o 7o %o/ﬂ WL mmw ol 1Urr
T x%@i%uw_%f# __mm
10 &07‘mﬂ0_ Otu]7 T
= N W cmw D : b
& T A I =y -
ot 8|8 =Moo 4T B <
Ferlgligs TFE o om Moo M
RS S I g2 N Jadl |
S I BT s o N
ik Fo ST A o
< ~ ﬂﬂ_@w@%mﬁ_wm o
?le B e TR o ST N A oy
Y _S|848 g My N w  E =
N dm|TE|TE Ry w7 B oW ° o
BSa L=< LA T M M <y E o T
EETI8= 8= H%#%@%ﬂﬂﬂﬂg g
%MO %%%%%3%imqﬁeﬁau..u.%mﬂ
M A A
s TR KeaAPaslwa g
ﬂ,wmu ~ ‘IEEHO WE ﬁﬁl :Ioﬂ\o
e X P R=; o ‘m_ﬂ R X T oru r rl OE —_ _— =
]o]%]o_l_ \ml ].!T :i L,E o) ‘@IAT_v
il mo Zl0EITE N = O IV U S T = o
MIM %m %_Aln_ T N o mW_ 0ol 3 - E q,_ _%ﬂ ﬂmm zﬂ_ Mol mo
o - x° ooy — B- B W B oE
e alwm%frENWWM%QQ_]@%HW@
4 T r e P PR s T ST e R
g |BE R B TR [ S S O
B = ~ OF m ~
wﬁ T | X B & WT B TCH Mm_ = 5 N W & cﬂ M _M Ry =
TREl Rz u g5 Ty laganeer ey
P ZERRPHE B L BT R dwm e w UE R
NP RNENERERDAE goL LR PN
N
o o Tasas ©069
[as RN

KR E-02070

ach

°
pul

37

7)ol €]

<
=

717417

=1
=

-
it

whetol A gk 2

-

]_
2 9] du)e] 717] A o

AT
s

1)

hyA
ar

]

A A 715-22112]

® 498 FAFT AANA
A

3.3.2 71719



ofr

)
M
oF
nr

T

M

3,500
4,000
6,000

4,000
4,200
6,400

or
-

</

_&.o

(mm)
2,800
3,600
4,700

BERED

or

)
M

B

4,000
4,300
6,600

5,000
5,000
7,000

(mm)
3,000
3,300
5,200

Ho

66
154
345

25. M asolAM eErEl el A4

22!

%]—
1S

}

<
il

7}3

=

=

oM FHdF7EH 2] A €]

o

o =
5m
6m

10kVEE =1 ©4=nit} 12cm

Bhe] Al SAR-eke) A= Tl el

.

sto) (A 7)1 A 7] = 7] = A139%)

16k &Ehe

3

o

}
7 160kV ©]

[

=
160kV =2}

35kV ©]

39kV

(2) A o] AFE AN FAF7A 2 =olel o

o

o
el

Mo

5
pul

shelof Fit}

%

e

Lo]

NIl

o} 2 o}

SP, SSP
725KV GIS
1,500mm o] W

1,500mm

725KV GIS
1,500mm o] 4
2,000mm

38

S/S

170KV GIS
2,500mm ©] Wi
3,000mm

KR E-02070



K

KOREA RAIL
NETWORK AUTHORITY
@ SA o]y W AGAo]vE 914 mE<t
O M.Tr A H|olE $X] = 23S0 A 1x3}=0 2 Hol =0 X
O M.Tr @FAoIRE X 2250l A 13522 Hol 5o AX
“'Jll.ih“ E: 16733 IT':'[l 15 r BS54
Y SR S T - :
we o [N I ik
= Bt [ e o] i
- i W i £
| T
B el || ot ' Gl o | e s
.= T 4—1 i | Jed, [LAF: &
Bk ATy _E-_ HTE L JLE 2"
o R T
] L ! :
E | o 2
e
@ FHY7] FFd Yz A7) B S BF
S 71 %37 T ET
30/40MV A 5,850mm x 3,100mm 11,000mm
60MV A 6,100mm x 3,300mm 12,000mm
90/120MV A 6,485mm x 3,300mn 12,000mm
@ FHY7] HAKA FE=h AA
O M.Tr 1,225 LAE HAA A= 2714 A& (2 wjA])
O M.Tr 93 HAE HAAM A=2704 A& (A 7z v A])
= 1504 15(10"1:3’??5
meld| 2 JAl 1A= 18 =i
A | sl
- g— | %I
o 3 EuT Al :
”n%é 2% 1A HL SEMETE R 00 M
81 Eian
i i -
10 A100
© FHA7] Aojs 2 A} FFeF AA
O MTr 9abtl M5 7158 Pel2 g5 gxvl 33 TRl 2 202 4§
KR E-02070

39



e
©® 7IEFALRE
O M.TR 223 BCT+ €%7F §lonz G AR dbydel®] &3
O NLTC TAP CHANGERE ®Wsl7] 1220 A%
O MTR %7 & A=AAAG 7|+ 2 F=E&F IF724S 488y, AAA AL
Aol 55 1Eele BEAor A&
O MTR 125 £24 A% =(BIL)E 650kVE A&
O M.TR M A3 LAZF 2ABUS) 48 ZAeH A&
(2) GIS
O GIS ®43143 &
o S/S SP, SSP
- 170KV GIS 725KV GIS 725KV GIS
A= R 1hole 1hole 1hole
H A 800mm>x1,000mm
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&% vl a1
(MVA)| 7% | 8% | 9% | 10% | 11% | 12% | 12.5% | 13% | 14% | 15%

30 4286 3750] 3333 3000 2727| 25001 2400 2308| 2143| 2000

45 6429 5625 5000[ 4500| 4091 3750 3600 3462| 3214 3000

60 8571 7500] 6667 6000f 5455 5000, 4800 4615| 4286 4000

90 12857| 11250 10000| 9000| 8182| 7500{  7200f 6923| 6429 6000
752

S/ R 2] Ao BEF
226 Betdfol o@ Wetr)e wAe] weRE A8
AdE 45MVA ~3E Betrle] 27 AT 450A0] 600A°] RS A4S

227 A AN A%
al st 30MVA& 8%, 60MVA+ 10%, 9OMVAE 12% = 33 =4S 45
WS 25 o] Adde WEel acke olds 2o,

Wl 4o A3 2 (%) 22k A HFSHV)
il Yy o O H] :J_l
(MVA) 1 acgsgz| o8 244 | A= 8E %% | 88 244
30 10 8 6,000 4,800
45, 60 125 10 3,750 3,000
90 15 12 4,500 3,600

(1) 23E Hgt7] 30MVA, 10%—8%, A9 d9d~s FAstd

_ 15,000

= 300(A
S =300(A)
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@© 10%°] 745
10 < 50% X 10
15,000
€910 = 16.6667 < 0.6 < 600 = 6,000(V )
@ 8%°] 7%

7 - 8 < 50% X 10
T8 15,000

€ys = 13.3333<0.6 <600 = 4,800(V )

Zrg = = 16.6667(12)

=13.3333(12)

(2) 23 E WSt7] 45MVA, 12.5%—10%

HWely] 22 AAAE ITZ% = 450(A)

7 10<50% X 12.5
Tz 22,500

€910 = 13,8889 0.6 X450 = 3,750 (V)
@ 10%9] 7%

7 = 10 < 50% < 10
10— 22,500

€910 = 11.1111 0.6 <450 = 3,000(V )

= 13.8889(12)

=11.1111(02)

(3) =3 E WSl 60MVA, 125%—10%

astyl 22 AAas o 1p=00 —600(A)

7 = 10 X 50° X 12.5
T2 30,000

€y1o = 10.4167 0.6 X600 = 3,750(V )
@ 10%° 745

;10X 50% < 10
T10 30,000

€910 = 8-3333 0.6 600 = 3,000(V )

=10.4167(£2)

=8.3333(£2)

(4) =5 E WSt7] 90MVA, 15%—12%
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_ 45,
A7) 22 AA-RF I = 55800=900(A)
3k 9& 108
@D 15%°] 4%
10 < 50% % 15

€15 = 8-3333 0.6 <900 = 4,500(V)
@ 12%°] 4

10 < 50% < 12
g = ——— 2§, 0
1o 15.000 6.6667(£2)

€91y = 6.6667 0.6 900 = 3,600 (V)

Tuat
200 =
KM E
100-=
50
= N
_E_-'-— g o 2 e stmar e v v % s
- .-
20 ;"‘ e e S - - N
= e b UHE
= e ey \,\ N G00A
10 4= xrg =]
E Y
L %\
5 i S TH 100
— \\_
= =
E —eee Wil CODDEF DiRS My 200
. E — e e Wl GlUMINGT PINS
£
=
14=
05
£ me graphs are limited fo constant i values in 1he region of te short bresk T
=— fimes, due 1o 1he maximum permissivie peak asymmelrical short “circuf corrent — 1]
03— accepiable for the switchgear A1
a1 Bl g b b e
01 02 05 1 10s
—— r

1% 6. Thermally limited short-circuit currents for bushings
Referred to P.380 of Electrical Engineering Handbook
Published by Siemens
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s Abadd A5 (A A1HD) [A]

Eo 1 AT AAdA sk 27.5[kV]

(2) A AR Ise) A

Eo
Is= erzrze [kA]

7Zs © A9 Impedance (100MVA 7]5)

(Eo)* x10x%Zs Q]
100 <1000

%Zs  ALAAT 32 dHHze %
shel u]E %= e gt

7s=

O_|_4

A%

_I_z

F 44 H<7] Impedance (AaFA Hg3HAl)
70 AL AL AR o] A} E Impedance
AR e duds A4 TR 4§ 2/
Q.
[e)

2L

Itm @ 1tHe] AT 3ol sk Axke] A& dF[A]
(Fd 294 FPxAow AM-IdAAA &3PS 1)

A5t BB AP =AY

=0 [Ql=

AA A THE 7
A F(A H
(kA, tms) AT A) ]

K

20 1,200 2,000
31.5 1,250 2,000

31.5 1,250 2,000
170 50 1,250 2,000 3,150 (4,000)
(63) (2,000) (4,000)
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