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Analysis on interface current between rolling stock and signailing system by measurement of ralil
current

Donguk Jang, Raggyo Jeong
Korea Railroad Research Institute

Abstract - Compatibility concerns between train signalling
systems and rolling stock are a significant problems to
cross—acceptance of rolling stock in urban railway system.
In this paper, we measured the conducted emission flowing
current through rails and analyzed results for DC rolling
stock.

.M B

A71EEA L& Aoyt HE: S AAALH
ojste ol P FAs FHMZ ol wt Az}
7183 AZIEERA A vlf T2 RO
featoy Alxgl FF7F B8 g ALPY WA
A3 AF8A 2T A, A vt e es
g FHEAG A Axde gFS ¥ 43 Aok
B AZEEZAFY AAA GB R 48T AL
29 FFE YMe AxAg 2 duizre] AXrH
Aol AFHolokt gr} =AM HYe AHF
F34 AZA2HY 75E H3 FLE duloth Ex
dre AF TFE Aol UL T3 ARHY
AZA2HE YGE o83t AFe AA%A 2 3
BAEE @k & dFodMe ARFAAEPAA dF
oA wAEE 12D kol Y Az FA| e T
A AR A8 e TH3A AEE A
o], @Al dg JEE AT

222 B

2.1 MEHuH

ZHAF 2A57] d8iA Ads: F3834 #2d4 9
£ S-bond YA APE HASHL S AL
e AFEAL YA 2271398 AHEEden
(28 1), PXI A|&"& LabVIEW Z23YL 883l
AMERE HS5F AFvoleE EHgyg WZE AR
Az dolHE AR & & e FA otk THHAFA
FolA PXI AlAHS AFAAZEE FH5E AF o)
HE FFTSY A% 320 325 AFY AFAZIHR
Z4 godore xRS BAse £52 8499
o FFTZA3: &43PdA peak hold 71%& <8353
o}

a9 1. 2ax71EYd

Y 38 A AXE 2aA7|3delny, 1Y 4+
Z2ANSEE Jep T U

NGz2Ae AA AFL 2a2A7|d3dol XE X
A ARFE AEH $38F Agez yro AAEITH
Ay 2788 983 2ok

- A2}% Background noise &% : X% H{ off

- AxZE : AF AY on, AFAZE F AJAHA

- E8F XA HAATAE

22ANRY zﬂﬁalﬁw

a9 4 AENEE

- 189 -



22 AFAISHZ Fu%
AFASE 3lzdM AM8t1 v 34 Q@ g9
gg E 19 FHEE ARSI gRe), 2% Henannenusnnrrw| REMERET - T
LabVIEWZ 2 2182 o] 43l tyxd BPFE o]&3}c. T A
A}%?{} %E‘]E— Besselo}qY orderE. S‘Q‘E 6}01 gE‘}% Rt RLY S8 43 Ok eSS LR TR IR0 * &2 6k Ax AR £ EX RMIX’:‘U! A €3 £
g3 d. — -
AR gl . " il
L Elﬁl«?ﬂiﬁli“ﬁﬁh‘ i~ i "w i K
T g, |99 [ARR g i
. (Hz) {mA) = i vJ- 1 5w s & bty \}n imm L "
100 100

9500,10500,11500,
12500,13500,] 300 25
14500,15600, 16500

FTGS917

23 &£y&d3

2.31 X &= -background =o0|= &X

AAFo] AFAYE Aotz 23E A2 AFH
e 29 GF FYo)A o] YA $XHo 3=
I e AL $Y £+ A a2y 59 AdAFY
FFTZIAE Jepdich dxyz AHE Fogo 4§g
£ Z293le FH4e 135 kHz2 9% 100 mApeak3tel
Z3HAT. 2y 42 HddM BFe B¥r Bo
EE A3 AF BN ¢olvix g€ Reg By
g}

X 2. background #¥Y¢FHF 2 FFT A7

233 Mg 2%

AFE s-bonddAM &LEe EYIUA SHH Ax
E2A, SEHde AFEXI AY FYsA Jeldz
sle AT & Utk FTGS465 34 FdMe E47)
SR ev, FTGSO178 e J9oMe 135 ¥ 155 kHz
A 712gks 239k 135 kHzF o4 dYe B¢
t 4% 449 AFgel Ad 2A Ugo, 165 kHz
o)A+ rail 1°] 100 mApeak, rial 27} 130 mApeak
Q) ZAgho]l oF 30 mAY] AFAIL GAE7] WfEo] of
Ko digiMe o A48 FE7F 98E Aok

T e
H
P T
E- %) N f
e
i g
i A\ . H
A W iy ) Aéﬁbﬁ’%ﬁ
. BEN IHINNES
LY X ] AW .(Ii&!l & X 5k Gx LR s ] AR Ak ik fLRV LAY ‘h‘l(l‘l. L3ty
et} ot o]
1 LI ] ? ’A T A
L Bh
- : !F"f ﬁﬂf_i
W e & & K & e I [3 (1

232 YXF-XNYNY £

BAT AFALE FYtn AP FAAFTE A
g FefolA poweringstHA ZHF Aoln, YZd
9] WHEAYo FUsA EXd 523 ULE WY
g ¢ A 2HEAAE BY 135 kH TS deo4
gAGE 2Istgoy, ARl 2ol wLHA
EXHo EAHA &g Aoz gddd,

X 3 A% d9WF R FFT 2%

rail 1o : rail 2
i — 1] [ N N R
HO LIRS
54 N N R B PS4 NN M U N
SRR e g ey o) | s sgee spam agb g
2w Urui 2504

FrTu| 1 ot Mt Bl g b Aoy
. ur

(b) FTGS917
2Y 5 AFLYF A=z Fogo) 0 £¥ 43}

- 190 -



234 5¥dn HE

ad 67 7 HYgAF uF FFTASE Y
Aok AAF e AAE Adstn ST Fos B
HNAAE ¥E 19 63 2. :1"6301}*1 2 360 Hzw}
o #3847} peak7t YEIT A& HAY & slon,
z4 *]'°]°“ 2z peak@tS 120 Hz“l-li}- Jeldz gk
olglgl Fut4 RAANE Ry HALAM FFH JH
ol Eﬂﬂ‘ﬂ %l\: 2zY7t YAz e eg
@ & A AFE YA FHF AR E np3t
7VA2 298 7% @'01 360 Hzvlth %31 peak’t e
U1 Jeg HAY £ Uk olgyd nzuE FTGSH
E3 2o AMgstE FH4 dYge %S F F US
Aot}

Ampitude(A]
°
]

a 500 10C0 1500 200C 2500 3000 3500 4000 4500 5000
FrequencylHz]

29 6. A5 FFT AAGRF A4 off)

100 5

10 g—F

R MR
R 1

T 1
500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Frequency[Mz}

I9 7. %3 FFT 2%

Amplitude[A]

3.4 &

A2 FEF) AEE dAStY A= AHEH
= Fhede] gPA4de HESUY. S-bondoM #HA
AFE Ao -r-‘@ﬁ}‘ﬂﬂi 39 Zn, dy¥-E9 3+
7 4% e FREEVL dUEA EEd 527
2o A7 gl A2 “&%Q?&E} :L"—ib} 2ol
olFdEA AT Ay, ¥F dYd FREXV BF
UstA EEsoH, g7 -’r“ii%-’r—tll@lﬂl %101*1 2¥7}

#stA A deEbstth oA F3kr diFAlN ¥ 8
Yo AFA7 AE HESY @Eﬂl"é Aol ARE
E F AeAE BT, AR st FFE v
ez 5 AU AE/ a7En

(2 2 #]

N

{11 EN 50121-3-1:2006, "Railway applications - Electromagn
etic compatibility- Part3-1: Rolling stock-Train and co
mplete vehicle”

[2] EN 50238:2003, "Railway applications-Compatibility betwe
en rolling stock and train detection systems”

[3] UIC CODE 737-3, "Application of thyristors in railway t
echnology - Measures for the prevention of functional d
isturbance in signalling installations”

[4] ITU-T 0.41, "Specifications for measuring equipment -
Equipment for the measurement of analogue parameters
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~ Psophometer for use on telephone-type circuits”



