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A Study about Preventing Improper Working of Equipment
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ABSTRACT

Promotion of the line no.2 in Seoul Metro was changing from the existing signaling facilities for
ATS(Automatic Train Stop) vehicles to the up-to-date signaling facilities for ATO(Automatic Train
Operation). But, in consequence of conducting a trial run after being equipped with the ATO signaling
facilities, the matter related to mix-operation with the existing ATS signaling facilities appeared. The
operation of the existing ATS signaling system in combination with the ATO signaling system has made
improper working related to frequency recognition of the ATS On-board Computerized Equipment. This
obstructs operation of a working ATS vehicle. That is, as barring operation of an ATS vehicle that should
proceed, it may make the proceeding ATS vehicle stop suddenly and after all, it will cause safety concerns.

In this paper, we designed a wayside track occupancy detector that previously prevents improper working
related to frequency recognition of the ATS On-board Computerized Equipment by gripping classification and
working processes of operating trains throughout transmission of local signaling information from the existing
facilities, which does not need to change or replace the existing signaling facilities. Furthermore, we
described general characteristics of the wayside track occupancy detector and modeled the IFC(InterFace
Contrivance) device and the logical circuit recognizing signal information. Then, we made an application
program of PLC(programmable Logic Computer) based on the stated model. We, in relation to data transfer
method, used the frame in TCP/IP transfer mode as the standard, and we demonstrated that ATO
transmission frequency is intercepted.
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IFC A& | 70 | 01 | O1 | O1 | 4001 | 4002 LAN1
Station | [FC o¥] | 70 | 02 | 01 | 01 | 4001 | 4002 LAN2
No.1 Tops 70 [ 01 ] ol | 97 A5 | AHE LAN1
70 | 02 | 01 | 97 | A= | A= LAN2

[FC A& | 70 | 01 | 02 | O1 | 4001 | 4002 LAN1
Station | [FC oH] | 70 | 02 | 02 | 01 | 4001 | 4002 LAN2
No.2 TODS 70l o1 02| 97| A% | A% LAN1
7010210297 | A% | A= LAN2

IFC A& | 70 | 01 | 03 | 01 | 4001 | 4002 LAN1
Station | IFC oH] | 70 | 02 | 03 | 01 | 4001 | 4002 LAN2
No.3 TODS 70 | 01 | 03 | 97 | A% | A= LAN1
70 | 02 | 03 | 97 | A% | A= LAN2

IFC &% | 70 | 01 01 | 4001 | 4002 LAN1

N
Station I[FC 4w | 70 02 N 01 | 4001 | 4002 LAN2
No.N TODS 70 | 01 N 97 | A= A= LAN1
70 02 N 97 A& A5 LANZ2
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#3718z 7=
offset 0 1 2 3 4 5 7
name STX Function | Sequence length ID crcl6 ETX
size(byte) 1 1 1 1 1 2 1

¥ STX ¢ start code, Function : function number, Sequence @ communication sequence, length :
function~crc16 A7FAe] dolg =7], ID : target IFC ID, crcl6 : function ~ crcl6 <714 <]
CRC16, ETX : end code
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offset 0 1 2 3 4 5 length | length+ 2
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size(byte) 1 1 1 1 1 length—-4 2 1
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on nce 1 -n
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¥ offset—-1 : IFC9 indication status buffere] XA ®WHIE offset, data-1 : IFCY indication
status buffere] AW W3}E data, offset-n : IFCY indication status buffer®] n¥H#® W3
offset, data—n : IFC9] indication status buffer®] nH# W3} data
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offset 0 1 2 3 4 5 6 length |length+ 2
name STX Function |Sequence| length ID twe train crcl6 ETX
size(byte) 1 1 1 1 1 1 length-5 2 1

¥ twc : TWC station number(0 base) = #AX=4Y, train : TWC train telegram ZA|
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