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A Conceptual Design of Maintenance Information System Interface for
Real-Time Diagnosis of Driverless EMU
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Abstract Although automated metro subway systems have the advantage of operatinga train without a train driver,
it is difficult to detect an immediate fault condition and take countermeasures when an unusual situation occurs.
Therefore, it is importantto construct a maintenance information system (MIS) that detects the vehicle failure/status
information in real time and maintains it efficiently in the depot of the railway's vehicles. This paper proposes a
conceptual design method that realizes the interface between the train control system (TCS), the operation control
center-train control monitoring system (OCC-TCMS) console, and the MIS using wireless communication network
inreal-time. To transmit a large amount of information on 800,000 occurrences per day during operation, data
wascollected in a 56 byte data table using a data processing algorithm. This state information wasclassified into 4
hexadecimal codes and transmitted to the MIS by mapping the status and the fault information on the vehicle during
the main line operation. Furthermore, the transmission and reception data wereexamined in real time between the TCS
and MIS, and the implementation of the failure information screen was then displayed.

Keywords : Maintenance Information System, Train Control System, Operation Control Center, Train Control
Monitoring System, Railway Vehicle
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Fig. 1. An interface block diagram from TCS to MIS
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Fig. 3. Data processing algorithm of TCMS information
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Fig. 2. Data table of TCMS information
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Fig. 4. Fault code classification table and check algorithm
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Table 1, Transmission code data of TCMS

Item Contents
Train No. 003 Train no
D 0203
00cb000000000000060000b05758645320000001000
Code Data | 000000000000081001600cfbbbb00000000ffff000000
521a634511484116
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Table 2, Received code data information of OCC-TCMS

Code Data information Status
00 cb vobe id healthy(203)
000000000000 self Test Result healthy
06 00 TCMS Status healthy
00b0575864532000 Train Status Data healthy
01 E/P/ Door Handle Applied Applied
00 00 00 F/D, P/, P/E/H healthy
00 MTR Status/Major Fault healthy
00 Train ECU Major Failure healthy
00 Brake Not Release Detected healthy
00 Train Status C/I Failure healthy
00 ESK/CM/ACM Status healthy
81 AS & BS Status, SIV Failure Low/l;/iRVl;lzalthy
00 Train Status healthy
16 Interior Room DC light On #5, #3, #2,car On
00cf HVAC CB / MCB Status, K healthy
Status
bb Pantograph Status, Line Earth|Pantograph Status Up
Switch Service In Status [Line Earth Switch Off|
bb00000000£tD000 DCU Door Status healthy
00 Horn Operation, Head Light healthy
52la Train Temperature(In/Out) healthy
6345114816 HVAC, F/C, D/D healthy
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Fig. 5. Display of OCC-TCMS console
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(a) log file of transmission data in TCMS
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Fig. 6. Data log files in TCMS
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(c) fault information task assignment

Fig. 7. MIS display of EMU depot for the driverless operation

Table 3. Compared to effect time Real-time MIS and
Non-real-time MIS

Non-Real-time

It Real-ti MI

em eal-time MIS MIS
Get Information While operating train More than 1
tiime & Read time Real-Time hours

Automatically assigned
immediately
(On arrival at base)

More than 0.5

Work-order time
hours

about 1 hours per train
(because all data
automatically assigned)

More than 4
hours per train

RAM data
Analysis Time
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