g M=

E

o

o
A
02!
J+>

> >

> of

OII
r
ol 1
> 1o

MEM ANEES SB[ @ %
Eé! 53P-1-6

Integrated Railway Signaling Systems for Laboratory Testing of Next—generation
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Abstract - Railway signaling systems consist of several vital computerized equipment such as CTC(Centralized Traffic
Control), EIS(Electronic Interlocking System), ATC(Automatic Train Control) and so on. Currently, the project for development of
railway signaling systems for the next-generation high-speed train is progressed according to the G7 project and railway
signaling related several companies and research institute are joined this project consortium. The railway signaling systems,

being developed in this project, called as a kKTCS(Korean Train Control System),

is composed of KTCS-CTC, kTCS-IXL,

KTCS-ATC and etc. KTCS signaling systems have to be operated at the laboratory testing level as integrated signaling systems
by interface between each railway signaling systems before railway field installation and revenue service. To solve this matter,
communication protocols between each signaling equipment are designed and message codes for each defined protocols have
defined. And also several equipment has developed for the railway integrated signaling systems for laboratory testing. We has
plentifully tested and verified the designed protocols and the characteristics of integrated railway signaling systems with our
developed each KTCS signaling equipment and communication protocols. In this paper, the integrated KTCS system including

communication protocols is presented.

Key Words :

kTCS(Koran Train Control System), Railway Signaling Systems, IXL(electronic Interlocking system),

ATC(Automatic Train Control system), CTC(Centralized Traffic Control system)
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Fig. 1 Railway Signaling Systems Configuration and Data Flows
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Table 1 Mnemonic List

Function Devices & Status
No. Function
code 1st 2nd Status ex)Mnemonic
1| Track circuit TC AWs | AEszNE 1‘Occupied TC2031C
0:Clear
Totalizer of IHE + T + 1:Occupied
2 track circuits TTe AE3ENE | AEIEHS 0:Clear TTC22022208A
Interval zones o1 2 - 1:TTC Occupied 17C1620
o) o
3 check e R R O:TTC Clear 1702024
@ FAE = AR 9] ZHol7t Aoja ZH Q) efdol A
3.1 Type | E4l =2 EZ(H}0|E}) AAZRA AR ©o] AYEE 'ETX #x47F AF5HA
UE AF NAK' 2355 dFsiH, o] 'NAK' 423 E
B A3E F& AAE KTCS-ATCS kTCS-IXL #X 7t FAZo A wod Y ZHds AdE
o YaEg 93 AN ZREF FQ WEe tan 2

* kKTCS-ATC < kTCS-IXL

- A& L RS485
- A2A9 : Full-duplex Hl%57] 3€g=
- BA& % 1 9600 bps
- EHA T CRC-16(X"+XP+X2+1)
- WAl Ze
STX lejzh Se‘ﬁ?m OP Code| Data CRC | ETX
1 byte| 2 byte 1 byte 2 byte N byte 4 byte |1 byte
o] F AAZF A 7|BHOE RS4SS AlEd HE2
< ALt on, A WA =l EWle e} ol
7HEE HolElY Holg 7Mx EXWoR JArt 7 FA
&N ZREFSS AAT oA dHolE #HA ZRES
AA 71 T8 84 F9 e ddeAle] WEeltt. &
AT A AAT ZR2EZAA= oAeHAE 93 CRC-16
delfdA =5 Frhstg ey, £ g 22 Aol F
ASFoA U AEx MR TS HAAE FAFS
2 AAE SEF o, 33714 A AEF Fol® A%
ol g 7F HAE A Aoy HE A=E At

DO g9 "Alxe] CRC Z= #HAA AFzedol o
#H7F AEE 49 'NAK' 2355 A5 $205004
'NAK' 2155 %8 A9 3d Zdds AdF

AS AS
PO ’\ T~ F —
STx ETX NAK ST  ETX ACK
PO \ \ \ \
L ar< | ar”
“error
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H agets gAEe] o3 wAgel: 4 FA 5] HEA

B7} X =E Mnemonics 7323+

;A=

olggt AA MERE o R QoA 3 I= Fx
ES 4 FAER 717 =E3F o, oYzt EEH I=d
2~E 9 A Z2EZS 7 A FEste] dA <QE
o]z A Fol Uk tE ®E AAlE Mnemonice
UH-o} oo M EEH FI=I2E IFEE YER Fott



£+ 2 IE BAE

ar

Table 2 Code List

Name Type Sequence Status
TC1853A 1 1 1
TC1853B 1 2 1
TCI861A 1 3 1

TC1863 1 4 1
TC1867 1 5 1

2 ATE B3 AAS kTCS-CTC9 kTCS-IXL & 3F
o PaE 9 BUTzEIe Fad UL ted 2
o,

* KTCS-IXL & kTCS-CTC
- H<&uA 0 TCP/IP protocol through Ethernet
- A& % 1 10 Mbps, Full Duplex

: CRC-16

Ethernet| IP TCP b gl dlold] Ethernet
A H | Header |Header voeTe A K

KTCS-CTC® KTCS-IXLZt Qe o]~
7lHko 2 &= TCP/IP Z2ZEZS 2839t}

Ethernet2

KTCS-CTCE AH, KTCS-IXLE Zo|dER &= AA

S A T FFPAEY FES Qs AW o E
A

7h= H?zlo?"it} = fﬂ?é B3 AAg o “HA
sTAl dlolE” =% thAl 2 HpolE nAgZols zt
wlAIA] e} Ho] 124 Hpo]E9] ZRWQl wlAlX] AR K
o2 o AAEA.

WA A FHHE STX9 CRCE A9E wWAA] Are 2
°of ARE L}E}LHEE stk BE UMX% DLE w®A]A]
E AMEsHA gon FAFoAE EUF R HolE
3t UMXE A stAl €t 2 vlolER ?*élﬂ% | A]A]
Ao et AA dEsol & 9w dE HAIAE ¢
Tx2 &3 o] A olu ‘Message Information’
FiEo Aol U 124 nlelEE €A ZEE AT 1
Y 33 e AF vAA Zdd FAC wE doly A
A7 AFHAAA  HH, g o2 KTCS-IXLel A
KTCS-CTCEZ d4F AsZA 5] HuU4RE A5 A5
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Az e I
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Byte o H] 3L
1 STX
Message
) CRCE A9] 38 Message information Header
33o) o)
SEQ_NO(Sequence number)
4 OP_CODE(Message function code)
5
Mess
Signification Data es ag-e
Information
n-1 CRC-LOW
n CRC-HIGH

a3 2 MEoAIX ==de 74
Fig. 2 Configuration of Transmitted Message Frame

STX 1 Byte Signification Data

LENGTH |1 Byte 1 2 3 n-1 n

SEQ_NO 1 Byte Byte 1|Byte 2| Byte 3 .| Byte N-1 | Byte N

OP_CODE |1 Byte
SUB
OP_CODE

- Data[0][1] : Code ID

1 Byte - Data[2] : Code State

Signification ||3N

Data Byte - Dataln-2][n-1] : Code ID

CRC(Low,

2 Byte - Data[n] : Code State
High)

a8 3 MEidE ME HAIX] =g 7o
Fig. 3 Message Frame for Transmission of State Information
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2ol FAHAAA HAry. @ 257 FHE JEE
Code7t 256715 W& & JSDRE 2 HIOJEE AM&sle] =
EHIE FASHA du Byte 1& T4 Z=W3 9 Low
ByteE ¢ u|3li Byte 2% High ByteE 9om]dlc). w3k
Byte 32 &9 Code2] #A] Al kS viebdc)
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Table 3 Code List

No. | Code Function Status
1 | LOC Local Mode Indication Local Mode : 1
2 | CcTC Center Mode Indication Center Mode : 1
Center Mode Request
3 | CMR Request : 1
Response
4 SNI Switch Normal Indication |Normal @ 1

Switch Reverse — Normal .
SRN . . Moving : 1
Moving Indication

w1

Switch Reverse Indication |Reverse @ 1

Az Ao tlg¥= #oe® kTCS-IXLI kTCS-CTC
AE e Aol Aga o 5
+ SNI, SRN, SRI, SNR &
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kTCS-CTC
Traffic Computer

kTCS-CTC
Operating Console

RS P
0 Emulation
Module :
1
IXL
Simulator

Ground-ATC
Simulator Track-circuit

Testing Equip.

ETCS-ATCO(Ground

On-board ATC
Simulator

KTCS-ATC(On-board)

RS485

a7 6 SetAAHe 7Y

Fig. 6 Configuration of Integrated KTCS System
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FAl = <02><04><00><10><00><00><00><84><F1><E7><03>
Packet = [F1]-[E7], Cal = [00]-[00]
RequestAllInfo...[0]-[131]

&1 = [02][84][001[11][01][00][01][01][01][01][01][01][01][01][01][01][00][00I[00I[0O]

[00][001[001[001[001[001[001[00][00][00][00][00IL00IL00IL00IL00][00][00][00][00]

[00][001[001[001[001[001[001[00][00][00][00][00IL00I[001[001[00][00][00][00][00]

[00][001[001[001[001[001[00][00][00][00][00][00IL00I[00I[00IL00][00][00][00][00]

[00][001[001[001[001[001[001[00][00][00][00][00IL00IL00IL00IL00][00][00][00][00]

[00][001[001[001[001[001[001[00][00][00][00][00IL00I[001[001[00][00][00][00][00]

[001[001[001[00][001[001[00][00][001[00][00][001[001[00][001[031[001[00][03]

a8 7 242 S8 MEHE Hel of

o U oo

Fig. 7 Monitoring of Transmitted Message by Console
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Fig. 9 Configuration of Laboratory Testing of kTCS System
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