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The Influence of Frequency on Wayside Transmitter of ATP System
upon Reinforcing Bars in Concrete Slab Track
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ABSTRACT

ATP(Automatic Train Protection) system in railway signaling system is the important one grasping the
position and velocity of a train. The wayside transmitter of ATP system is installed between rails. In
concrete slab track, the signal current using wayside transmitter of ATP system is influenced by reinforcing
bars. The magnetic coupling between reinforcing bars and wayside transmitter of ATP system as a filter
makes an input current distorted. So, it makes an alternating current signal with a desirable size not transmit
to on-board system of a train. Way to decrease the distortion of an input current signal frequency is to
avoid maximum induction current frequency. And the induction phenomenon between reinforcing bars
insulated and wayside transmitter of ATP system does not occur.

In this paper, we represent the model about wayside transmitter of ATP system and reinforcing bars on
the concrete slab tracks, and calculated the parameters demanded for the model. Also, we demonstrated it
through the Maxwell program. Furthermore, we calculated impedance on wayside transmitter used in KVB
system and ERTMS/ETCS system which are a kind of ATP system, frequency response of induction current,
using the Matlab, and demonstrated the validity of it, using the PSpice program.

key words : concrete slab track(ZAZE &P AE), ATP freqeuncy(ATP =3}47), induction current(f-%=
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HAn7F FobA AL, 1o FAl B Al AR A7) 7 Aopxinh gk A Abe] A Y E 0] WstE ¥

FF07F Wate] A o] Al E = Ao S|4 E ).

4.3 ERTMS/ETCS A|£H
4.3.1 ERTMS/ETCS Al&® A&Ae] A714 §54 2 d29 A714 54

27 A AAIE ERTMS/ETCS A28 242kl Agta) 279 'l gho] fAFsH Al v
o1kt fé%sﬂ Fel= Wl gl7] uEeol Ao Ay Ar|ji'' s, HIEARolo] AT
A EH o)A FEgexE udstd Wyt 9lal, ERTMS/ETCS Al =8l A Akztel AL Alo]o] As
25 AR A o] 27| wliEo] zbol7) = AL EAEiT

(1) ERTMS/ETCS A|2=8l 43
ERTMS/ETCS A|2=H9] F4F

= E ] ]

olaL, ol& Ay [& 8ol
Resistance Units: [ohm ~| I Inductive coupling cosff Export Solution. ..
Inductance Units: [H ~| Tve=: [RAL -~

Curren = Curren ] Curren red Curren i

Curren = 0.0001 8686, 5. 3676E 007 5991 1E 022, 1.4395E 009 1.8586E 021 7. 3388E 009  1.204E 021 1. 46065E 009
Curren = 5.9311E-022, 1.4299E-009  0.00042573, 2 6243E-002 2.9704E-022, 1.7130E-009 -2 6222E-022 -28167E-010
Curren 4 1.86526E-021, -7.23388E-008  £.9704E-022.1.7130E-009 0.00039935, 2.1 467E 002 1.206E-021_1.7227E-009
Currenl 5l 1.304E-021. -1.4505E-003 -2.6222E-022, -3.5167E-010  1.206E-021_1.7227E-008 0.00042588, 2 6505E -008

% 5. ERTMS/ETCS A28l 543 XAt gk A& ol A (Maxwell)

%48 AR Ao 4714 54

i

¥ 8. ERTMS/ETCS A] 2=l
T
ERTMS/ETCS Al =8l 2]°32e] A3 (Ry,)
ERTMS/ETCS A28l A]7%d2te] 27119 2~(L )

A71H EA#
0.18685 %10 ° [Q]
536.76 < 10 [H]

A9 AR, = Ry

) 0.00042573 [Q]

Aol AR,

0.00039935 [2]

A= A1

A2 (L, = Ly)

2.6243 <10 % [H]

=9 AIg

H2(L,)

2.1467 <10 % [H]

=My, = M)
E% )\(MQA)

—1.4399 %10 ° [H]
—7.3388 <10 [H]
1.7130 <10~ ° [H]
—3.8167x10 ' [H]

ERTMS/ETCS A28 A =Fef ditafole] A5al
ERTMS/ETCS A 2~8l x| AFzle} A ZA}o] 9 )gi
AAbol o] B JAYR (M, = M,y)

HAAbol o] 4B Y ' 2 (0,)
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(2) ERTMS/ETCS A&l %53 A=k
ERTMS/ETCS A|®le] Z+=3 A4} 3z s (29 6]
ola, o]& Aestyd [ 9]o|th

Resigtance Unitz: | ahm | [ Inductive coupling coeff  Export Solution...
Inductance Unite: |H | Typer (R -

Current2 | Current3
0.00023345, 3.5741E-007 -3.9969E-022, -3.0248E-009

-3.9963E-022, -3.0248E-003  0.00042611, 2.6097E-003
1.9858E-021.1.7475E-009

-2.4347E-020, -3.8135E-010

% 6. ERTMS/ETCS A28l 53 x| AF=lo] tfgt Al Ed o)A 23 (Maxwell)

| Currentd | Curmrent]
E.ERBEE-021, -1.3687E-008 5.8498E-022, -3 0045E-003
1.9858E-021,1.7475E-009  -2.4947E-020, -3.8135E-010
0.00039333, 2. 1249E-008  5.0B8EE-021,1.7502E-009
5.0E8EE-021,1.7502E-009  0.00043085, £ 6332E-008

Current2

Current3
Current4  |B.EB8EE-021, -1 3687E-008

Currentl  |5.8498E-022, -3.0045E-003

54

% 9. ERTMS/ETCS Al2=¥l F58 A Axel A9 A7|4 E
T8 A71H EA 3k

ERTMS/ETCS Al2=®l 272kl A3 R,) 0.29845 % 10 % [Q]
ERTMS/ETCS Al =8l 2]7%gA1e] 27]1j1Y ™ (L) 957.41x 10 ° [H]
Aol AR, = Ry) 0.00042611 [Q]

A AR, 0.00039933 [Q]

Ao 27)eld %i(leLg) 2.6097 x 10~ [H]
o] A7) gE (L) 2.1249 x 10~ ° [H]
ERTMS/ETCS A28l %] 4=}9} QJAPOH FT AN,y = Myy) —3.0248 x 10~ ? [H]
ERTMS/ETCS A28 A|2d=ke} Azapol o] AE e 2 (0,,) —1.3687 10" ° [H]
Atatol o] s AYE (M, = M,,) 1.7475 %10~ ° [H]
—3.8135 10 '° [H]

Aol o] e Y- A(A,;)

4.3.2 ERTMS/ETCS A28 A|4=}e] Foppo] tig o] 8 AR/
ERTMS/ETCS A28 43 AdAEY 259 A7 A3 Adsdyd syt 7] b &
Zo] $x" AR Iy AA AHAEALY. KVB A28 ARG ERTMS/ETCS Al 2~# %] 4F=}7}

Aol F=d AFe AZIZF AA A = A

4.3.2.1 AL o7 AT A2l °cg A5
ERTMS/ETCS A28 A4ake] 44, el Apole] gopo] AA7) die] A o)3ol A A

o HEFEE= AFGe Fd3i),

A7
g ARE JUDA F2Y Agae] A28 54 dold @he 83

O

(1) ERTMS/ETCS Al =¥ =43
dd oo A3 Hto] f =

W [ 10]o]t}.

3% 10. ERTMS/ETCS A28 S48 X/4Ake] Fakd digh ddo] fad A7)

et} ERs Ao frE AR, Iy
ERTMS/ETCS A] 2=l TA | 45IMHz] 10794 mAl
— T
28 A AR
09 A7 %41 | 27[MHz] 1.7997[mA]
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(2) ERTMS/ETCS A&l %53 A=k
Y R X3 Aol FEE AFE AUAD EFFE AR A7 FH EA dolH e &3
O[3 1170t}

¥ 11. ERTMS/ETCS Al2=®l 253 AAAke] T3l sk Ao f=d Ad/(1)
T8 b Ao e AR, I3)

21| 4.5[MHz] 13.053[mA]

als

ERTMS/ETCS A]2~€l
=8 AR

oy
>,

Al 27[MHz] 2.1464[mA]

4.3.2.2 94 Aol YA T F=H AF

(1) ERTMS/ETCS Al 2=®l 48 X34}

g Qo] X3 Ao FEH HAFE AU F2E AR H71FH EA Holy IS A&
3td [ 12]°]t}.

3 12. ERTMS/ETCS A28 F4q AdAke] Fupaol] dieh Ao fied d7(2)
=5

EREY X Aol fred Andy)
ERTMS/ETCS A 2=H T | 45MHz] H1860ImAl
=408 R AKX
o 187 %4 | 27[MHz] 18.650[mA ]

(2) ERTMS/ETCS A] =¥l 3
A ool AAT Aol FrE AFE AU EEF AR 4714 54 doE % 4e
ahw [ 13]0]t.

3 13. ERTMS/ETCS Al2=¥l 253 Adate] Foo] e Aol frmg 47(©2)
Ea =7 Aool fed Al
4221 | 4.5[Mz] 117.826[mA]

ERTMS/ETCS A==l
X5 ARk

oy
B

27[MHz] 19.644[mA]

4.3.2.3 ERTMS/ETCS A28 ) AAld] that A9 Fi42g
KVB A 2#3} vp37}A] 2 Matlab2 53 213 a)4 3} PSpices o] &3 A& 14 A7)
Absleh, 3 F, A F9k491 27[MHz]9F 4.5[MHz]olA Aol f=dR{7r g Aoz Az
Atk H2E AFAre] A, ddetel 93 Ao AR FrEe Fuee 337(Hz]R 4=
i, ddatele] A3 HZo] HAHE FEHE Fa5E 402[Hz]12 A9 2528 AR 4
5wl elytol AT Ao AR fFievs T 321[Hzl= i H A, ddateld 911§ A
<o HUZE FEsE T35 337[Hz]= s = A

v
-0,
ol

N

(1) ERTMS/ETCS Al 438 A2}
21(41), 21(49)E o]g3slo] Ao Fy4% ‘% el Hol2 dAto] fF & T35 Matlab
03 —



ol WERE (2" 7]0]an

ol =

S=T0F == = C"(Frequency

PSpice =71

20 o
=
=

esponse)

S8 vepid [ 8]o|th

180
160
1400
120
100

=

=0

[=1m]

11 0 1300

120}

2% 7. ERTMS/ETCS A28l 43 AAAte] =yl tdt 29

107
FrequencyxiH=2)

O\O
LA

1% 8. ERTMS/ETCS Al&=®l 543 2)dxbe] Fakgro digh Ao F=314-8F(PSpice)
(2) ERTMS/ETCS A8 %3 A4kt
21(41), 21(49)E o] &3t Aol FuroHS Yellol HU2 Aol iy T35 Matlab
29S8 B8 Jed [ 9]o]al, o]2 PSpice TRIHMS E& YehW [2¥ 10]0]t}.
e FEUl=== = (Frequency Responsel
oI : J = mm.mn |
150 |- - 4- i PR - [ R == — - - 1201 ]
10" 1o’ 107 Frequ;rc'lzy(sz 1ot 10% 10
% 9. ERTMS/ETCS A"l 78 A 4ALe] F3bgrof digh 9] 343 H(Matlab)

1 O00MH=

19 10. ERTMS/ETCS Al 2H=



4.3.3 ERTMS/ETCS A& A 4=be] Fupao] gt v

F57F 255 ERTMS/ETCS A28 A132ke] @] A7]7F S748th. KVB A28 #2322

fT

],Z]_HE]_ zé:L_,jrv/] /\]-_9_ E‘}%_}_:7]' i7] U:H'E—O]E]’

o2 N oh‘.
> rlr oo —{o

i)

Aol AL = Ao S E A

Sl
2,

(1) ERTMS/ETCS Al =l X A}z}e] %43
ERTMS/ETCS Al 28] S48 A42Le] F3k4=o g 3
£3t4A [F 1410t}

=AY L A7y ez Wyt A4 S A H A KVB A28 A 427F ERTMS/ETCS Al 2~
& A9k ERTMS/ETCS Al 2~® %33 242t 79
A2 A7) 7} A7 Y B 29 =27]7F A7) giol] KVB A28 ARt 24 34 59
2242k 9} wpk 7R & ERTMS/ETCS Al 228l 2] 4Fz1o] 27|l e el 0] Mgtz Fx 5047} W=

t}. KVB

28 2 (52)0] 1714 54 dolH %< 2

3 14. ERTMS/ETCS Al=R 4y AdAte]l Fupaol digh dvjd s ws)

T T3 A gk A7) 1Y ' 2~ IR e
- 0.1868[mQ] 536.76[nH] 0.1868[mQ]
ERTMS/ETCS Al =8 [
- Al | 4.5[MHz] 0.2355[mQ] 529.12[nH] 14.9605[Q]
49 A2
A | 27[MHz] 0.2436[mQ] 529.10[nH] 89.7597[Q1]

(2) ERTMS/ETCS A8l %3 A4kt
1

=g
ERTMS/ETCS A28 58 Ad2Le] Fabg4o tleh i 2= 2)(

oo]—?i X 15] ]E}‘

3 15. ERTMS/ETCS A28 58 A7d7ke] Fabgel] ik Jads st
T F b A% AN b E
- 0.2984[mQ] 957.41[nH] 0.2984[mQ]
ERTMS/ETCS Al2=¥] [
s 4l | 45[MHz] | 0.4755[mQ] 943.93[nH] 26.6889[Q]
F=g AgA
F41 | 27[MHz] | 0.4829[mQ] 943.89[nH] 160.1271[2]

5. 4

B o=

Ru

M

<ol Fiye AFe A7le ATPAIAED X/dzte] Fubaro
UM71 A=32E 7]+2 ATP/\]/\E“/]

T HE A frad A o &lﬂ%vEﬁ%ﬂ A Sl =
A Ao A 9 XMOJHEdég [Rg s a=

M= ZAYUE SHBARENM ATPA|AE S X4gatel it Apole] W74 Bl s A

Jes W= AL

7l KVB Al2=®l7} ERTMS/ETCS Al

HEEE T

9 AR

+% Adsdn. B¢ FaEs

TTE

KVB Al=gle] A]%427} ERTMS/ETCS Al2=§le] A2 wu} o] A7I7E =&
Aoz FHHEYT, o] HUSEAFI B s Fuss de oz FAEYnr. 18] ATP
Al Fabgel digk A g AYIIYE A WSk KVB AR A4A7E ERTMS/ETCS Al 2~Rle] 4]
AR Wshge]l A s E AT vtz A7)7F 7 2 A AR AdAke] Ar]IYE A7) 7}
4 & ERTMS/ETCS Al=/le] 239 AdAz siM =Rl 2704 &59] ATPAIAE AdA) &
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Aozt Fohe AE AT AL Aok m, A/ 29 WS Qd) BT BAT B
B Aow A=
ool Yig mAew AL 4714 AAAAck Bk B2e] 4714 FxE AAFORA Dol
o 1=

FEAR WS Stk B ATPAZY AASE AT Alole] FBAYRAE EASA gon

2 A 2 zAr)elygese] WEE Qi) olo Uslow ZFio| M ATA|AEET} HE Alolo] o
S Fol7] e HES A7 HAS A7)aL, 12[mlviey Ao dAd ZAYgS Algsto g Ao
FEAFE TAAIA Feo

2 AdT3E FF sEuEEE 2 dukEE Z3E S B AR ATPAIAE A XAxte] 5
el Ht Abole] A REAAE AAtste] AAT A9 &8&E 5 Ak ATPAIZ=E A4Abe] F
ol 93] Ao fFEEE AR A7) @ A2 HAUE fFEFHE F35E AReal, ATPAI2E
A2 Ape] uld s WElE Aatsle] AT AF Al7lel Gy FRFuo] v s ARE A g,
A Ao HFe A7|e FXFgol FaFo] o FES d71H dAAZ

FAEF
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