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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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Byte. | Bit7 | mit6 | Bt5 | mit4 | B3 | Be2 | Bt | Bito Note
1 Message Header(0xF8) (Indicator the beginning of the message))
23 Watchdog counter(*Y(sequence number)
Pawer | Mantenance P VOBC
i | ‘ Up BiE ode 5930 | sef Test
Below data anly from TCMS — VOBC — OCC
Sef Test Result. (1 = Heakhy, 0 = Comm. fauftor Fai )
s voBC#1 | VOBCFO | Cf1#7 ar#6 13 ars2 SV #0 SIV #1 #Gar
5 EUz0 | Ewz7 | EcUz6 | Ecu®s | Ecue4 | Ecu#3 | EUzz | EQUEL zar
7 HVACZ0 | HVACZ? | HVAC#6 | HVACE5 | HVAC#4 | HVACZ3 | HVACE2 | HVAC®1 | #Car
8 oau#0 | pcwsz | pous oy DCU#4 | DCU®I | DOUF2 | DUFL | #Gar
3 FUZ0 | FOU#7 | FDU#6 | FDU®S | FDU#4 | FPOU#3 | FOU#2 | FUFL | #Cer
3 Train Health | SefCheck | Sefftest
10 MSR#0 MSR#1 TPEFD TPE#L | Al Sef Test procesng | O
42 | oaer | oaies | patez [ oaiies | pouker [ pauke2 | pauRes | pauRes | cree
43 | obct#t | peuter | btz | peute4 | pouret | pouRe2 | pauRes | peumsd | cars7
44 | par#1 | podlez | pouies | oooies | DouRer | DouRe2 | DCUR®3 | DauRed | carso
'DCU Door Fallire: Status - (1-Heavy Fallira Bypassed, Cut-off/ 0-Ok)
45 #0-7Car ‘ Door Postion(DCU#1-8) Faul Status,
Hom Hom 3 5
46 HVAC Operation Operstion=0 | opertion 1| Head Lisht #0| Head Lt #1
47 Train Room temperature average value-8hit Binary( - 127~0~-128, Range -30°C~ - 50°C)
48 Train outside temperature average value-8bit Binary( - 127~0--128, Range -30°C- - 50C)
49 #0-7Gr ‘ + - | - 5(0x0BH), ~ 5(0x05)
Fault Code
50 Gar o | CODE2
51 CoDEL | CopEL
52 mm(10) [ mm(1)
53 s5(10) | ss(1)
54/55 CRe{16bis) cyclc Redundancy Check
56 Terminator(0xF6)
Fig. 2. Data table of TCMS information
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Fig. 4. Fault code classification table and check algorithm
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Fig. 5. Display of OCC-TCMS console
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TCMS Trouble List

Code

Trouble type 41

Contents Date R OCCYN)

(b) Real-time fault information status

Train No. Type 3 days insp. Working group
Date
Check
Working List
Type Name Status Command
Outs.
Serv. Fetn_sub. Assignment
Serv.  StatMas. Assignment
Serv. Stat_Coach Assignment
Serv. Stat_Roof sub. Assignment.
Serv.  Stat_Coach Assignment

Trouble List  Trouble Service

Trouble No. Date Time TroubleType  TrainNo. Coach  Cause  Subsystem/Device  Mode

Minor service Bogie & Suspension B fault
Ex. fault
Ex. fault

Ex. fault

Minor service Bogie & Suspension
Bogie & Suspension

Bogie & Suspension

Minor service

Minor service

Delete

(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-time MIS
em eal-time 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)

RAM data
Analysis Time

More than 4
hours per train
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