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influence on Parallel Pipelines of Distributed ICCP Systems for Mitigation of DC Traction
Interference

"H.G. Lee, Y.C. Ha, T.H. Ha, J.H. Bae, D.K. Kim
KER! Underground Systems Group

Abstract - When an underground pipeline runs paralicl
with DC traction systems, it suffers from DC traction
interference.  Because the train is fed by the
substation through the overhead wire and recturn
current back to the substation via the rails. If these
return rails arc poorly insulated from earth, DC
current leak into the earth and can be picked up by
nearby pipeline. It may bring about large-scale
accidents even in cathodically protected systems.

In this paper we analyze the influence on parallel
pipclines  of  distributed ICCP(impressed current
cathodic protection) systems for mitigation of DC

traction interference using the simulation software
CatPro.

1. 4
Astol AR FETEEES ¥4
SY YA G ALY S A8
A5 TeFE WHd g 2
A¥oz 4z + 9
SIpAQEe s AGIY vws B 9 AT
S AMES gugel A4y gl
&850 glor, FEFEg Asr
3 2us) MRl 043 dorle
EASI B Asgwoﬂ ghep A E
49 L wd S ol G2 vd A
A rdARe 9@ Aol s ¥4
44 AAm dom ool g o
4433 gk

gd
Lo
o
rr

2]

AR 9B AN o3 4 galor 3
A o RAYEe) FAS N By o¥g
Mg AE o don, ¥ =FelME AAasy
ol 83 Mg B H¥Y oRAAN o] AAY
A4 g Aol B@sE v vAr d%E
EREY TN

2. BX3 ARTYANLH N

Agkel] Wi el 48 ek ] 4y
o7 =R ANEAE B £ vk B4E g5 Ev
ol A71Hel HARAS AHHow gdPony 7
wus Afdg gL FEEW
& FARXY 58 Al
WRer A weh HAgTH
i 9] R 91w o]

SAdane skl Ao
suo dsist v ddgo=m b
Augel A48 =z RFA R BT
7t AY de g Fozbde] kel

Aol givke gl X
Ay EEAF7E Fa gze
el

" _‘Hﬁ
o2
o
2
o
L
‘
‘rr
\
i
42
o N 9

Ao =
Hgudo] 2} uwf ol
o FEHTREY AAEETL
Wo| Al g AE
TAA = A E %33“1%
Fol 9% Al wWEel &%
o AMLElE 9 E 7} ] ¥ o] HH-”—H
7] ol A|MEY ZHEFEA ) A3
AR 2 g ;qﬂuuu J2dof o3k HAFE
*‘rof] f}ﬁ 9] OJA]}\E“%
& B Aerwal 9]‘:’7\1%]114_4 78»}
2 5]*@%4‘3491 ‘LH_Q _1\;}1
BAeo At Hw‘om.[b]
9] r_\ﬂ*l*ﬁ“ﬂ Aexy 19 13 #d.
VAE AHF7], F4¢T/B) 182
= &R 91 oq

1 o
o,
E,JQ,

uoi:-

4R A%
A 54

w

i, o
oX 1 o ot

L

"m{r&

“agslel slow wyAe)
fhshel 300 S00m) UAshel

o
Qe RSl wAHF

-
i =

LT R
T of

_i




3. H#sts w20l alxjs 3 HA olate]l W &S YeErdth[9]

3.1 5“ j'_g_tg ;“xscgir;.mzr.(,:sffrJ] Qi wome Cap oo
BEY 90ANNAH] YA W v o N i
g8 ol v 93y 500[m] Zdole] 7tan#g ‘o‘”ﬂtﬂ o) \\'K
AERZ MY M@ 9 BEAY B Afol e
3VATE ABH717 4=y Wi &3 Alel9] ojA Az 6
£ 1ml¢t 10im]E2 7}A skt ;
VEY JRAYA L] BT} &5 S g3t sy B3aE 1 Jo e o e e — — e ————
ZAL X 18 2 317 A 150¢><1000L Azje] &84 i
OO‘I:TL% IO&EH 3\11A:‘L o‘Tr ] 150[mA]-’] T—iax"wr%‘ ] EX XN i
_1;1_1,"1:]’ EokuAqae gdutd oz 713 wel AlgsT ;
R 1002 mlE2 7RSI 2elm dAv)ske AEg 207600 . b .
&) dojzx wpzo %i ZEA ZTNE 17 29 2o} 02060 e 0 - 5 wes? s 0062 SOOEe2
WA MBe REY AL 489 ) @ %5 o AAE 1m]
B3 FUE AFe Hastgou, F owel o AAg corwmmtacrom ot — o
7b Uml?l A% 20[m]sl A% dhsle] Wiz wj Ak "5”===:“\
wel WA AHUES A selet s
5.05E1 A \\\\é’/
X1 8z
- HE7E-1 1A
3 5 vy & ‘
Z 4ol 500(m] e
27 500[mm]
-7 891
A 9.52{mm]
9% NYE 107%[@m] O
HH 311:} Uﬁto 1.00E+2 200642 3.00E#2 4 DOE+2 500E+2
5 PE Dsvelopediongth )
= %% ol A4 A2 10[m]
% 2.3[mm] (b) < 1+
B T PO 1A
i PYT) 0.1% a9 3 olA4Ae 1[m] Wt v $A A
i B 5lcm] 322 Had: A AF JE
150(mm] washi= sl FWe Afdx A4 %e 19 49
N 2ol 1 7%‘4. WA A el vz BEY RAPA 2]
5 2 [m] F3 o)A Y AG4F FAsE el vAE By
E R 150[mAl] ko] AFWE oF 2 rh
Egu A 100[9m}
O Dens, [B/m2} T \
100EsD / 95066 i f
-2.00E-1 | 215€5
-140E+0 A%ES
_2.60E+0.] -4.56E-5
-3.80E-0 Vs”Evsomm '::uaz 2005»2 ) 3'nos»2 -'meq 5.006+2
5000 . ' ' . i (a) ¥ °| 1712 1[m)]
3B 554E1 ATIEA -189E- S80E3  177EA
S Potential O 1
g 2 e #3844
32 B33t @ olAA S 1im]Q B arees
T2y R AGA Ao HAF wiBozZRE 1(m]
olAg AejolA HaAsE wde v XE dge e 525 ]
Ak FFE B gshiz MY v H*]?ﬂ“i o] 4
Aely= 2474 Umlek 10m]e) 2$3 A8k TUES
321 W33t vi# On/Off WA a4ES . 4 .
H g3l w9 On/Off WAl o] s A w e 293 0.00€+0 1.00E+2 he.zmm_ i.}owz 400642 50082
I 2o BEE oAU Ao I olAAF} # (b) % o1A4A% 10(m]
EEE YA wldd vAE dHdgel AYE o 14 4 ol AAE) 1mie) BWshi: MEel AFUE
F AN A7IA FHE FAENERT di8 -0.85[V]

- 286 -



33 Webatt: wAstel ol A7 E 200mle A ¥
EEY Aol dad Meenid D)
A

oA G4l A Weel WA: Wue g
9o ¥Ee ¥Ey on f<4°“fw5"°¥ CEER e
Fash ww sjelo] Hx stul ol 27t 242} 1m)st

3.3.1 ¥ sk W On/Off WA 9

Haste ke On/Off WA A A 29 5
& 2 £¥E 9% 11"“1*"-*‘4 dF o|AAN 2
F% HHlsts age] Azl 7}77}14/‘1}1 Bdste

WMol vxE pHggel A¥e & & Anvh

1

£ e Dn <2 BHP [T} SR P
SAEY e e ———,
— - 5
B0 1
& BBt
¥ €1
W2 HEA
BEEY Lt e o e i e e e e e e -
BLOED 1FE T 4XY£V‘ SO0EeL
ot
(a) %5 ojA A 1lm]
A Poisaiag D 0or DH{GE Off e (a0
AAE e .
\,‘\} )
BO%E-Y 4 3
£ BEEVT
y
SY27E
<789
HHEY o g e v o o o
LD SMJ" 4LHEZ G002

(b) &= o 737iai 100}
239 5 o1AA Y 20im]Q Bashe e S dey

332 Waste A AH5UE
st W gue dAHdE gMdde a9 63

2o s niAz BEY AN A A
FF oZAUN AAFH Al Wno] st m
2 gd9gel ARE 2 5 AT

4.8 &

Mepol WU BEALEL HAE WAe] st
AL Bof FE7aRel PAUFE FPFe 1Y)
FAANE 223 gu 2du AAFANLY Sl
o8l EASHE FAAHS B A7 lEAAA e 3
HEA WEel AL FABeld Be oHgs Ax
sith

ﬁ -

: W) Qg e Azela) B
AR} ATUEE Aoz 7
4
R

o

st ol 44

A [

rE 9P ARA sxlo] Weekis v
|

G
Wt Wge
?3
o

426 = - g v
0.006+0 10062 20062 20062 4 00E+2 §00Ew2

-389E-6

-BAX.S

B 8766

155 . — .
0.00E+0 1.00E+2 3 WE’Q 4 00E+2 S.00E+2

(b) F= o7 e] 100m]
214 6 oA el 20(mle) WeAla wEe) ARUE

&1 & %

[11D.A. Jones, “Principles and Prevention of Corrosion”,
Prentice Hall International, Inc., 1997

|2]F. Brichau, J. Deconinck, T. Driesens, "Modeling of
Underground Cathodic  Protection Stray Currents”,
Corrosion, 52, 480~488, 1996

[3]W. von Baeckmann, “Handbook of Cathodic Corrosion
Protection”, Gulf Publishing Co., 1997

{4} AW. Peabody, “Control of Pipeline Corrosion”, NACE
International, 2001

[5]“Short Course on Corrosion and Cathodic Protection
Testing”, M.C. Miller Co., 1993

6iold+ o 49, “d¥ /Vﬂ g FEF A5 AU 2
9 PR 005WE uistdvies eA e
2005.07

[7JELSYCA, “CatPro V1.4 User Manual”, 2002

[8]S. Case, "DC Traction Stray Cuwrent Control”, IEE,
Savoy Place, London WC2R OBL, UK, 1999

19INACE Reference Standards, “Control of External
Corrosion on Underground or Submerged Metallic Piping
Svstems”, RP-01-69, 1996

- 287 -



