20158 tHetAD|st el St =te ==& 2015. 7. 15 - 17

DRIHYAUM HYTH B2 MEATHA Sy 2

0
fol

o,

=&

ror

U

0
Wy Iy
e -
-+ o

*

FHoh

[0 o>

Analysis of Catenary impedance characteristics
in the extended power feeding conditions of AC traction system

Hosung Jung®, Joorak Kim*, Sanghoon Chang"
Korea Railroad Research Institute”

Abstract - This paper analyzed catenary impedance characteristics
of relays installed in substation and sectioning post to protect power
feeding circuit in the extended power feeding conditions. For this, we
modelled AT feeding system using PSCAD/EMTDC and calculated
catenary impedance. The relay installed in substation calculated
catenary impedance of the extended power feeding area adding
catenary impedance of self protection zone. But, the relay installed in
sectioning post calculated catenary impedance of the only protection
area. Therefore, we confirmed that the more reliable protection way
can be utilized using the relay installed in sectioning post.

Ty AE AzEe
A A/NAE Azvle
P ATFALA S
AL RAE S 3 widdY

A% i) 485 9
e A7 AE Asge G4
W, AT afpaaude 19

HY71E ol&dke] 90° 914
of

()]
PR

o
bt

=5

%9, oft
g
N

i

Yy

x4

o

f
to ot
Iy E
M o s

4
N
v
il
Ul =
R
X
on s
E -
o
[
ol o
i
oo (&
rlo ot
_O'L
2R _Q
2
b %
bk
Hr =

2,
2

ol
ol

o K
.

u

% | I
o Ny
=
ik
o
)
.

ol

>0

HL?—E

oM.
20 Ho {1

A e

al

oo

o

Tzl ob g Mo [o
o X oy K

oll off 4o
ot (B

™ o
= ht
=
lo
il
2
o
o
N

g It 23
=,
rr
2L
T
o

i okl

o=

3
il
=
lo
i
Ho
o
o
e
o IR o S ot

e,

ir‘

[

o,

=)

r

[>

x

R

~

o,

[

> fol
o o i

i of

o R
o
_O‘L
2
f
fo

fr oy oy X o to
Ll oft Y

2R

%0,

N2

2

=

o

+a

S

Hy

o

g

i

fols

1o,

-
M
B~
E L
S
b 1o
=,
X T
fo
1
fo
-
)
o

>
r
_\
Mo
2
>
e,

2
ol

Lo

e > a
o
-

r

=

lo i

il
[
-+
Hr
B
K3
2,
r
Y
iU ¢
a2

=
R
|
4
oX,
flo
M
I
ol
ol
)

D)

o 1%
%
_]>~

fil
I
oy
©
=g
w2
(@]
>
9
=
=
>_3
)
(@)
i
o,
2% ofo
o
w2
=
3
=
=]
hadl
23
>,
ol (K to

L

B
z{
2L
-
e
B
2
>
2
ftl
L g,

stlom, AlEHol s Fall W

2 5% A

g
e
Tl

kI
Ju
il
ra
N ot
Olm
#2
=
)
E
[
1>

o
)
il
X,
ol
o 1>
1 E
X
lo
Rl
24
ry
(=
o
fuj

lmg;

oo
o
R Nz (B -

2 rlo

tjo

ok

i -

qic?
[T

i)

H

e

2L

b

=3

>

i
o,
rlo ofo
_O'_ll
2
S~}
=L
o,
o
ox
1
<

KT
flo E

X oox Nl I N
>~
>

- fitl
]
i
W —
ox
—
al
=
2=
>
R
|
=2
N

=
,_]
=
1o
§L_"
0o
(]}
<
2
iRy
|
U
23
_O'L

Mz 2
b K
£
3

. —H
Mo
br

_,d
fd
SN e
v
o oly o o
o 2=
w2
o T 1y
5 i rﬂ
= o e M,

30§l do ol pfl xO 2
o
fu
il
E
> T
BN
2 M
APzl b~
Ol (34 Oy off rot

=
,_]
pul
[
>,
[>
jaiit)
lo |
—
oX,

T
o
=3
=9
o
=
—
=

AT — AT > — AT Contact

33

/
Electricsar
CPW ‘
-

wire

o

Feeder

,,,,, -

Protective
wire

<8 1> AT SHAS 74

o3k ATHFAWA Y A$ WALsd B Azodudx 277 A
et APHor F7heiA Fn FATFELS 2 REFATEL A
H AT AF Y22 Jdsf wAHgs do 19 28 uHAE 73t
o AAFHAL-AEWIFLL-IYFA L e A5 At
v, Agd JIbx A7t APeEHA ga 55 0AE gz
vebd g & 5 Arh3]

6 [ Measurement Result |
5 e
— 4 /
8 /
§ 2 Seelxjockpﬂ
& /
1o
-~ |
O ShinChungJu SS | B
0 5 10 15 20

Fault Distance [km]
<O 2> 7{2ld 2|HEA AX ALY

2.2 2HAERES Y HIH
WTHF FAANzE] BIE HAA(S)ETEH FATEAGP)IT A
olule a0l A7]S o] L5t BEFE AvdA AR (44F) A S
g8t gk FWel HeF9 dFdx ARVE REAAT) AGA
B3 MAo] AolapAw dWH R Zone 1& A7) HEFIL
0% 13 E 29 0.06sece] AlZFo.E AAE T 9oH Zone 2004
BIWOE W7 Y& Ar|matre] 120% w29k 02sece]
oz AAsta gk £ AYFANE 1eke] Zone 35 AT
S S Ho} gk 79 3¢ AYFA HEWAE el Aolu,
19 4% ICE AAZ Y B3 AdE RoZu4]

R g o -

ss ssP  SP sSSP sS
@ ¢ A ¢+ O

Zone 1
Zone 2
»
»
Zone 3

<8 3> HEZTAL ESHA He
Az guEx

/
/Zone 3 ‘7/ bat

D21
Zone 2

D11
D15—» Zone 1

X

D14 —»

«— D13

s/s

Zone 2 V\L/ D12
*__ D22

<18l 4> ICE ESHX7| H5YHY

- 1617 -



a7 33 4ol Ao} 2ol AFFHAA HEE Tt WAL X
BEAAY Ragdds AA sto] AFFAFE Hasta Qi) 3
Ant FAFELR 7EAAE At AFFATFE BEstH A
A el At 1AAEFY AFEE =Y 5 glen, g
AE F42F F e AHo] Stk ol s AFFHA FHATEA
(SP)SlAH B A= oudae B4 Eio] gL

2.3 6o 2

AGFAAN Y WAL @ FAFEL B AR Jduddre EAS B
H3l7] g8 AFay Z2ael PSCAD/EMTDCE %8 19 59 2
o] AGFAATS RdYoTt uF FAAEL AR 1EEE EFT
o) EFE S Bl"g e E Carson-Pollazek? & =419 $/ 2 4
o wgl A2E AARNFE FAANE, ddTor 5713tete] dydas
AAsEA T E 18 Carson-Pollazek4] & o]-&3fo] A4 sja e b
ol UErd Zolt56]. WAL HEFHTELE P FHTEATY
AL 10km=z A B 9oy, Mz Judre F4 ML
(SS1)9] relayl¥} A5 A= FAFELR(SP)Y relay 2914 33}
k.

<E 1> sM2E 00| E]

Al #r

AT 10 MVA, j0.4 Q
Az 0.1238 + 0.2590i1
ad 0.1390 + 0.4487i
Rkl 0.1180 + 0.4797i

2.4 ™A

Iy 6& AFFAA N FATEASP) AFFA Fe A HA
HEFAFEL(SSPI)Y Al A2 E2E relayl(Z_up)¥ relay?2
(Z_up_ex)ol A a4 A#s veld Aol |4 Ader & & A%
o] AT 4840z Q3 M2 duudre EAo] vHdg oz Yyt
on FATERY relay2el A vigtE AGFATFEY Q29 A7)
7 WAL B QIEE A B duEzd vE] A YERES F
g 5ok o] A7E WALAA gATFELAAY AFEAE AV E
A9 A719 fFAs, FAFEARANA BEFAFEate] dods
A719E YeEpdta & 4 9l

impedance =|
ozup oz 4

Z [ohm]

0.0 1.0 20 30 40 50 60 70 30 90 100

(] b

6> SHTEA(SP)2 HEZTEL(SSPI) MEu|HA Az}

a9 7& MR et relay 13 relay 2014 s E A2y
225 Yehd Aolt} g Al WAL AXH relay 1914 Al
PFdxE Y BEF] JuEze] FrpHoz AFFH F
JAIxE 3t F7MES FAT 5 gk wbdd] FAFE L
= relay 2014 2 Q¥ ae AAFAFTY A9zt ASF
g F At wEA AGgFAAY AlzEl AFEE Eo]7] 9
WAL AAE RaAA7]9 Al B g o] ATt
A AAsa, FAFERAE TRl A RAEE 1
3 5 g AAsta

v

~N
fol iy 1 T @ o %0, ©, fit (1T

i1

;

>
5
fol

Ex

H
=3

i

:

o
af
H
A

1

X
o | I
N
fol o mlo

[t
(
B
>
N,
=
v
re
ol
ol
)
-
N
N
o
1o

0] =
AT

>

=
32 o
o

Relay 1

4 distance [km

1 © 11 16 21 26 31 36 a1 a6 51 56

A8 7> WEHA § SHPELNM 2 MEYDHA F7|H|2
3.8 E
B =2 dgFdel B A5 dnjste] WHs B FHTEL
A & AE AEZYIE A 5EA4S AT o) F 8 dgss =
2@l PSCAD/EMTDCE o] 43le AT nFFAA~8S wdasel
ouj AlEgolAE T3 WAL 9 FHTERAA B ARQIEAE
Az WALgA B AGFATY d9dae Y RETitY
dujdze AGdFHAFY JuH2E ¥ ASHAN, FATER
AA AZHE d9daE Y AFFATHY dFhas ASEES
gelstaart. ol g s EAS &Eate] WHA 9@ FHTER
AAE BSAM7I REdq 3 AANT T8 &8 HIPXE S5
AGFAA Y ANARl B3 AHEE =Y T Aes FlstArt
[zt 21 2 8]

[1] Tevfik Sezi, Frank E. Menter, “Protection Scheme for a New AC
Railway Traction Power System”, IEEE Transmission and
Distribution Conference vol 1, pp388-393, 1999

[2] Hosung Jung, “A Study on Protection system to the Load
Characteristics on the AC Feeder System”, Proceeding of the KIEE
Summer Annual Conference 2004, No. B, pp 1370-1372, 2004

[3] Korea Railroad Research Institute, “A Study on the Overhead
Contact-line Constant and Optimal Strategy of Protection Circuit
in the Electrical Railway Substation”, Korea Railroad, 1998

[4] Hanmin Lee, Kwanghae Oh, “Fault Analysis of AC Electric
Railway System Mode by EMTDC”, Trans. KIEE vol. 52A, no. 9,
pp 1-7, 2003.

[5] Hosung Jung, “A study on relay setting for AT feeding system
protection using PSCAD/EMTDC”, ICEE 2005, pp.A76-A76, 2005

[6] PSCAD/EMTDC User's mannual.

relay 2

-

sl s Eé i

e

S$P2

P P SSp4 %2

<8 5> siM 2HAE

- 1618 -



