BBB1190 Version 1

-
—p—

SPOORNET
A DIVISION OF TRANSNET LIMITED

RAILWAY ENGINEERING
SPECIFICATION

INTEGRATED TRAIN CONDIHON MONITORING
SYSTEM FOR GENERAL £REIGHT BUSINESS

First authorisation;

Dr. B.M Steyn

Principal Engineer

Railway Engineering
Date; July 2000

Cireulation restricted to:
Spoornet
Relevant third parties

© This document as a whole is protected by copyright. The information herein is the sole property of Transnet Ltd. It may not be used,
disclosed or reproduced in part or in whole in any manner whatsoever, except with the written permission of and in a manner permitted
by the proprietors.

Page 1 of 33



BBB1190 Version 1

DOCUMENT APPROVAL

Signatories shall ensure the complete impact assessment and analysis of the document contents.
Verify that any change is valid, necessary and methods of implementation are feasible.

J.0. VAN NIEKERK )

4
SENIOR ENGINEER !
RAILWAY ENGINEERING \/
G.C. PIENAAR J. VAN AARDT

TECHNOLOGIST O E SENIOR MANAGER

RAILWAY ENGINEERING RAIL AND TERMINAL SERVICES

N

P. BENADE J. MARAIS
TECH MANAGER (ROLLSTOCK) PRINCIPAL ENGINEER
MINAL SERVICES RAILWAY ENGINEERING

Page 2 of 33



BBB1190 Version 1

CONTENTS
SCOPE ...ttt et e et e e e e et e e e e ettt ee e e e aa e e e e e atte e e e e taeaeeetreeeeeanraeaens 5
1.1 TAeNUIFICATION. .. ..vviiiiiiie ettt e ettt ee e e ettt e e e eetteeeeeeabaeaeeeasaeeeeensaeeeesnsaeeeas 5
1.2 SYSLEIM OVEIVIEW .ceuviieiiieeiiieeiieeriteetteestteesteeeseseessaeessseeesssaesssseesnsseessseessssessnssesssseesssseesssees 5
1.3 DOCUMENE OVEIVIEW ....vviiieiiieeeeeitieeeecieieeeeiveeeeeetteeeeeestreeeeestsseeeeeasseseseessssesesnsaseesasssseeennsaneens 5
APPLICABLE DOCUMENTS ...ttt et e e et e e anees 5
2.1 Integrated dOCUMENLS. ....ccccuiiiiiitiiie ettt ettt ettt e st e ettt e et eesab e e e sabeesbeeeebaeeaateeesbbeeaabeeas 5
2. 1.1  Transnet dOCUIMEIES .........uveieeieeeeeeiiiiiiieeeeeeeeeeeiiieeeeeeeeeeeeeabaaeeeaaeeeeseassraaseeaeaeeeaennsssaseess 5
2.1.2  Other OCUMENLS ......cccuvieiiieitiieeeeeiiee e ettt e e eeteeeeeeeteeeeettreeeeeareeeeeetseeeeeesaeeeeesreeeeennsaeeens 5
2.2 Reference dOCUMENLS. .......c..viiiieiiieeeecieeeeeeiee e e et ee e e et ee e e tte e e eestaeeeeeetaeeeeeeasaeeeeesaseeesnnsaeeeas 5
REQUIREMENTS ....ooiiiiee ettt eevte e e svae e srneeaesnnneeeeennne e s e Do e e nnees 5
3.1 SyStemM defiNItION ...eeueieeeiieie ettt et ettt eeee et e seeeeaeeeaeeeeeeeeneeesneeeee Bt ee e 5
3.2 SyStemM dIaQIAIM .....oevieeeiieiiieiie ettt eeseeesneeeneeseeeeneeenneeeneeeneeesee TPt eee e 6
3.3 Interface definitionS ........ccoeeeieeiuiieieeiiiie e e e e B B 6
3.3.1 Field concentrator system (FCS) to condition monitoring systems‘gommugication....... 6
3.3.2 AVlIreader to field concentrator system (FCS) communication. ™ .. ...cc.coevvveennenn. 13

3.3.3 Train presence detector (TPD) to field concentrator syst¢m (ECS) communication .... 14
3.3.4 Train identification system (TIS) to field concentrator system (FCS) communication 14
3.3.5 Field concentrator system (FCS) to office processifig system(OPS) communication.. 14
3.3.6 Office processing system (OPS) to operational®alarin terminal (OAT) communication15
3.3.7 Office processing system (OPS) to wagonghaintenanee alarm terminal (MAT)

COMMUILCALION ..vveevveeeireeerrreeeereeseresammmne s B e reeenereeestreessseesseeesssesssseesssesessseesssseessnens 15

3.3.8 Office processing system (OPS) to systenjuser / MIS communication..........cc...c........ 16
3.3.9 Office processing system (OPS)ste manager / technician terminal (MTT)................... 16
3.3.10 Office processing system (OP§) to SPRINT interface server communication ............. 17
3.4 Major COMPONENE LIST....eeereeeheee e st e eeeeeieeeieeieeetieetieeete st teeseeeteesseesneeesseesseesnseesseesseens 18
3.5 Spoornet supplied ProPerty St ... ...coceeuerirriirierintertert ettt ettt ettt st 18
3.6 Spoornet loaned Propertialish... .. ..o ieeii ettt ettt ereeesaeeeeee 18
SYSTEM CHARACTERISTIES ...t 18
4.1 Performance ChaQCRIISLICS ......cccuuerurerriieniieitiet ettt ettt ettt 18
4.2 Physical CharaCleriSLIC .. ... .cevvieeiieeeieeeiie et eerteeete e st e e s teeeareesebseessbaesnreesssseesseaesnseenns 19
4.3 System ayalability TACTOTS......cccvviiiiieirieieie ettt ee e e e stre e s saraesnneeens 19
4.4 Envir@fimental CONAItIONS .......cccvviiiiieiiieiiiieeeieeesiieeeiteeeteeesteeerereeeataeesbaesereeessseassseessreeens 19
4.5 POTabIHEY ... oo 20
4.6 ATTANSPOITADIIILY ....c.eeeeiieiie ettt ettt ettt et e st e e s e e ne e neeeneas 20
4 TQEATIESAIC TEQUITEINENLS .....eeiiiiiiiieiiiieecieeeiie et e e ete e et ee sttt e s beeesnreessbseessbaesnseeessseesssseesnseenns 20
4.8 Rlexibility and @XPanSION..........cceeecveierieeriiieeeiieeesieeeieeesreeessseeesreessseessseesssseessssesssseeessseenns 20
MAJOR COMPONENT CHARACTERISTICS .....oouiiiiiiiienieeeteeeeeteeee e 21
SM  Office processing SyStem (OPS) ......cocviiiiiiiriiiiiiiierite ettt ere e erre e e sreeesreessseee e 21
ST B B B TeT(e) 4 1 5 (o) 1 USROS 21
5.1.2  Physical CharaCteriStiCS ... .c.uieiieitieieieeieertie et ettt ettt eeee et e sateeneeeseeesseeeneeesseesneeas 21
5.1.3 Main environmental CharaCteriStiCS.........cvvviivuiiiiriieerrieeiieeeteeerreeesreesieeesereeesareesnneens 21
5.1.4  Performance CharacCteriStiCS .........uiruiriiirieiieiiiiriie sttt sttt ettt et s 21
5.2 Field concentrator SyStemM (FCS) .....oiiiiiiiiiiiiee ittt ettt esre e sase e eene 24
5.2.1  DESCTIPLION....eectieieiieeriieeiieeetteeeiteestreeestteesseeessseesssseeasssessssaessseessssesssssessssesesssessnseenns 24
5.2.2  PhysiCal CharaCleriStiCS .. .cccutirrireeriieieiieeerieeeieeeeiteesreeestteesseestreeesseeessneesssseessnseesseenns 25
5.2.3 Main environmental CharaCteriStiCS.........cvvuriviriiriieerrieeiieeireeerreeesreesireesereeesareesenneens 25
5.2.4 Performance CharaCteriStICS ........cccuiiiiiireiirieiiieeiitieerreeesiteesreeeereeestaeessereesrveeesssessssneens 25
5.3 Operational alarm terminal (OAT) .......cooiuiiiiiiiiiiiee et 27

Page 3 of 33



BBB1190 Version 1

TR 20 B B TeT(e) a1 5 (o) 1 USSR 27
5.3.2  Physical CharaCteriStiCS ... .c.uiruieiieeeieeiieertie ettt ettt ettt etee et e seeeeeeeeeeesetesneeesseesneens 27
5.3.3 Main environmental CharaCteriStiCS.........uiiiiiiiiiiieiiiee et e et eearee e 27
5.3.4  Performance CharaCteritiCs.........ccoviiiiiiiiiieieiiiieeeeeieeeceette e et e e eetaeeeeearaeeeeavaaeeeeaens 27

5.4 Rolling stock maintenance alarm terminal (MAT).........ccccevviiirriiieiiiieeiie e 29
54T DESCTIPLION....ceccuttiiiieerieeesieeeetteeeteeestreeesseessseeessseesssaessssesssseesssseessssesssseessssesssssesssseenns 29
5.4.2 Physical CharaCteriStICS ....c.erteuiriiiiriieie ettt sttt ettt st et sbe et sa st sree e enae 29
5.4.3 Main environmental CharaCteriStiCS........uuiiieiruiiieeeeieee e et 29
5.4.4 Performance CharaCteriStICS .......coovuvriiieiieieceeieeeeeeeeee ettt eeetae e e eeae e e eeaaaeeeenens 29

5.5 Train Present DeteCtOr ... ...uuiiiiiiiieiiciieie ettt et e e et e e e ree e e e earae e e s eanaaeeeearnee s 30
5.5.1  DESCTIPLION....cecuiiiiiieeiiieesieeetteeeieeestreeestreesseeessseessseeasssesssseesssseesssesssseessssessssseesnseenns 30
5.5.2  Physical CharaCteriStiCS......cuirrureerieririeeeeieesiieeeeiieesreeesieeesreesnreessseeessneesssses@uadecsneeens 30
5.5.3 Main environmental CharaCteriStiCS........uviiiveruiiieeeeieeeeeeeeeee e e B 30
5.5.4 Performance CharaCteriStiCS ........oovuriiieiiueieieeieieeeeeieeeeeeeeeee e eeereeee e oo R 30

6  GENERAL REQUIREMENTS ... B B 31
6.1 Design and CONSIUCHION ......coceieiieriieeieeieerieeeeeeeeeeeeeeeeseeeseesseeeeeeses Bae e B sa@e e eeieeeeeaees 31
6.1.1 Nameplates and Markings...........ceccveervvereriieeriierenrreereeeereeeeee st T veeeereeenreenneeens 31
6.1.2  Materials and PartS.........ccoecveeeereeeieeeniieeerieenieeenseeesieee e fheeres e M vveeenneeesnneessnneensneeens 31
6.1.3  Relability ....coevciiiiiiiiiiiiecieeeie e e e e b e bt e etae et e e sareeesreeenneeens 31
6.1.4  Workmanship........coceeerieneneerenieenenienenieneeeene e e 31
6.1.5 Interchangeability ........c.cccocrveeriiniiinenienennee MR e 31
6.1.6  Safety ..ccceovieviiniiiiiiiniencncceneceeene g B B 31

6.2 DOCUMENTAtION. .....cuviieieeeiieieeeieeeceeieeee e s e Bt eetee e e e eetee e e e et eeeeeeaeeeeeeeateeeeeeeaeeeeens 31
0.3 LOZISHICS ceiuiiieiieerieeeiieenireerieeesieesseeesfteeniee B e eetee et e e ette et e e e etteeette e esteeesaneeenneesnneas 31
6.3.1  MaINtCNANCE.....ccoeuviieeeiiireeees T Bt nerreeeeeetreeeeeatseeeeeesreeeeeaesseeeeeesseeeeesseeeesnses 31
0.3.2  SUPPLY coovirieiieeieeeie e B Bt snnee e 32
6.3.3 Facilities and eqUIPMENTt fh....... Mgus v veveemrentinienieetene ettt sttt see e ereeeeneens 32

6.4 Personnel and training ..... . Beeeeeeeeeeienieieeeere ettt st 32
6.4.1  PerSONNEL........ooo @ e et 32
6.4.2  Training.....cc.odoi e Mttt ettt st et b et ettt 32

6.5 Precedence ..... ... it e et eetr e e e e eaae e e e e aareaean 32

T QUAlItY aSSUTANCEN ... s e eeiieeeiieeette et ette e et e e ebe e et eesteeeebeeenbeesssseesssaessnseesssseesssseesnseenns 32
7.1 ResponSibIHGY OF teSTS.....ccciiiiiiiiiiie ettt e e et e seae e enne 32
7.2 Tests @Nd eXAMIMATIONS .........eeiieiueieeieeieieeeeieeeeeeeeeeeeeeetreeeeeetereeeeeetaeeeeeeseeeeeeareeeeeenseeeeeeaneens 33

8  Prepaf@liol TOLMElIVETY ....cooiiiiieeeee ettt ettt e e e enae e 33
NI . e e ettt e e e e e e — e e e e e e e e et ——————raaaeeaaaata———aaaaaaeeaeataaarraaaaaaas 33
B N LG o TSR 33
0.2) CONVENLIONS ....uvvieieiiiiieeeeitieeeeeitee e e ettt eeeeetaeeeeeeetreeeeessaeeeeassseeeeasseeeesnssesesanssaeeesssaeseeansseens 33

Page 4 of 33



BBB1190 Version 1

INTEGRATED TRAIN CONDITION MONITORING SYSTEM FOR GENERAL
FREIGHT BUSINESS (GFB)

1 SCOPE

1.1 Identification
Integrated train condition monitoring system for General Freight Business (GFB)

1.2 System overview
The aim of the integrated train condition monitoring system for GFB is twofold:
e Obtain and make available train condition and alarm information from gcondition
monitoring systems
¢ [Initiate actions when emergency conditions are detected on trains
¢ [Initiate action when condition monitoring systems fails

1.3 Document overview
This document presents a preferred system composition together with the unctional and interface
requirements that the integrated train condition monitoring system for GFB must conform to.

2 APPLICABLE DOCUMENTS

2.1 Integrated documents

The following specifications, standards and drawings @f'the exact issue shown form a part of this
specification to the extent shown herein. In the @vent'of ‘¢onflict between the referenced document
and this specification, the contents of this Specification shall be considered a superseding
requirement.

2.1.1 Transnet documents

Environmental specification of SROORNET railway signalling systems. CSE-1154-001 CAT E48
Standard specification for documentation for signals equipment. CSE-1159-001 CAT E48
Permanent way instructions

Protocol specification for the FS91 hot box detector

2.1.2 Otherdogetiments
Radio regulations of the S.A. Department of Posts and Telecommunications.

2¢2 ) Reference documents
Regtiired operational capability of the Integrated train condition BBB1189 Version 1
monjtoring system for GFB

3 REQUIREMENTS

3.1 System definition

The Integrated train condition monitoring system for GFB shall consist of

e an office processing system (OPS) for receiving information from remote sites, storing of
information, initiation of emergency conditions and handling of user queries.

e a field concentrator system (FCS) to integrate all information at a specific measurement point
and communicate this information to the OPS

e an operational alarm terminal (OAT) for communicating high priority train condition alarms to
the train control officer (TCO)
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® a maintenance alarm terminal (MAT) for communicating low priority train condition alarms to
the maintenance departments
® amanager/technician terminal allowing the system manager and technician access to the system

The system diagram is shown in paragraph 3.2 “System diagram”. The specific functionality of

each system is described in detail in paragraph 5 “Major component characteristics” while the
interfaces are described in detail in paragraph 3.3 “Interface definitions”.

3.2 System diagram

{ ITCMS-GFB
] Manager /
Operational Te:chmc1an
alarm terminal terminal (MTT)
(OAT) = A System Users /
. MIS
Wagon > Office >
Maintenance Processing
alarm terminal <—|_> System (OPS) | ¢ .
MAT 7| 4 SRS |—»
( ) [} inferface server MQ
..................................... : : )
. ] ‘ Y
Train Present ]
Detector (TPD) v 3 SPRINT
I Field 7y
AVI Reader e YT AVI
A S P W
Train Identification | |
system (TIS)
Condition
» Monitoring
systems

Figure 1: System diagram

3.3, Interface definitions
3.3.1 Field concentrator system (FCS) to condition monitoring systems communication

The system shall communicate with TS91 hot box detectors, the new hot bearing detector system,
in-motion mass measurement systems (IMMM), skew bogie detectors and wheel impact monitor
and weigh in motion systems (WIM-WIM). Provision shall be made to accommodate up to four
different measurement systems on a single FCS, each measurement system to be on its own
hardware interface. The interface requirements for these measurement systems are described in
more detail in the following paragraphs.
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3.3.1.1 TS91 hot box detector communication

The interface shall be C.C.I.T.T RS-232C V.24 standard. Baudrate, number of data bits, stop and
start bits must be configurable to interface with the equipment.

The baudrate selection shall include

1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200. {The baudrate selected shall always be the
maximum allowed by the available communication medium. }

The databits selection shall include

4,5,6,7, 8 bits.

The stopbit selection shall include

1, 1.5, 2 bits.

The parity bit selection shall include

None, Odd, Even, Mark, Space.

The flow control selection shall include

Xon/Xoff, Hardware, None.

The communication protocol is described in detail in the document “Protocol“§pecification for the
TS91 hot box detector” referred to in paragraph 2.1.1 “Transnet documents”.

Provision shall be made to accommodate one to four TS91 hot pox detetors on a single FCS
hardware interface. Each system shall have its own address (Address 040 Address 3) and can be
connected in a multi-drop modem configuration.

Condition and alarm information shall be transmitted(from the TS91 hot box detector using three
tables, namely an axle table, a wagon table andgsam, aldrm table. The communication protocol is
described in detail in the document “Protocol specification for the TS91 hot box detector” referred
to in paragraph 2.1.1 “Transnet documents’#*Pheformat of the tables are described in the following
paragraphs:
The format of the axle table is as follows:
Axle number, Distance, Bold®raw, Bolo2_raw, Bolol_mod, Bolo2_mod.
Eg. 1 3421 2 21 23 23
The Bolol_mod and” Bolo2mod values are values between 0 and 255 representing the
temperature meas@gemént. Fo convert the values to the actual temperature in Degrees Celsius
the following conyerSion"formula must be used.
Y =-0.0137x45 £0.1655x" + 0.181x"3 - 10.299x2 + 73.076x + 24.13. The result can be
roundedfoffgto the nearest Degree Celsius. Bolometer 1 is defined as being on the left-hand
side ofythejtragk when looking in the UP direction as defined on the Signalling Diagrams.
The fofmap of the"wagon table is as follows:
Wdgomnumber, Starting Axle, Amount of axles, Type of wagon.
Egy 1 1 6 L
The format of the alarm table is as follows:
Alarm number, Wagon number , Axle on the wagon , Side, Alarm value
Eg. 1 1 6 1 255
The alarm value shall be converted to Degrees Celsius using the same formula given above.

The FCS shall update the configuration parameters on the hot box detector system immediately
after the system manager has modified it in the OPS. The communication protocol is described in
detail in the document “Protocol specification for the TS91 hot box detector” referred to in
paragraph 2.1.1 “Transnet documents”.
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The FCS shall receive configuration parameters from the hot box detector system. The
communication protocol is described in detail in the document “Protocol specification for the TS91
hot box detector” referred to in paragraph 2.1.1 “Transnet documents”.

The FCS shall transmit the date and time to all the hot box detector systems in order to synchronise
the date and time of all the measurement systems. This shall be done every 30 minutes. Time delays
over transmission mediums shall be taken into account when synchronisation is done. The
communication protocol is described in detail in the document “Protocol specification for the TS91
hot box detector” referred to in paragraph 2.1.1 “Transnet documents”.

The FCS shall receive self-check failure reports from the TS91 hot box detector system. The
communication protocol is described in detail in the document “Protocol specification fef'the TS91
hot box detector” referred to in paragraph 2.1.1 “Transnet documents”.

The FCS shall transmit a self-check request to the TS91 hot box deégector system. The
communication protocol is described in detail in the document “Protocol spedificationt for the TS91
hot box detector” referred to in paragraph 2.1.1 “Transnet documents”.

The FCS shall continuously poll the TS91 hot box detectot, to g@btain information. The
communication protocol is described in detail in the document “Proteedl specification for the hot
brake detector” referred to in paragraph 2.1.1 “Transnet do€ameénts”.

3.3.1.2 Hot bearing detector system

A hot bearing detector can have two communication channels. The primary communication channel
is used for normal operation. When th€ primagy’Communication channel is not available, a
secondary or backup communication channel i§ invoked when an alarm condition on a train is
detected. The secondary communication chafinel is mainly used to communicate train condition
alarm information but will alsoy®@mmunicate train condition information once the link is
established.

3.3.1.2.1 Primary conmmunicatién channel

The interface shall,be CL\C.IMI.T RS-232C V.24 standard. Baudrate, number of data bits, stop and
start bits must b€ configuirable to interface with the equipment.

The baudrateseleCtion shall include

1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200. { The baudrate selected shall always be the
maxifiumallowed by the available communication medium. }

Thevdatabits selection shall include

4, 546, 7,8 bits.

The,stopbit selection shall include

1, 1.5, 2 bits.

The parity bit selection shall include

None, Odd, Even, Mark, Space.

The flow control selection shall include

Xon/Xoff, Hardware, None.

The communication protocol and message format is to be determined.

Provision shall be made to accommodate one to four hot bearing detectors on a single FCS
hardware interface. Each system shall have its own address (Address O to Address 3) and can be
connected in a multi-drop modem configuration.
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Condition and alarm information shall be transmitted from the hot bearing detector system to the
FCS. The communication protocol and message format is to be determined.

The FCS shall update the configuration parameters on the hot bearing detector system immediately
after the system manager has modified it in the OPS. The communication protocol and message
format is to be determined.

The FCS shall receive configuration parameters from the hot bearing detector system. The
communication protocol and message format is to be determined.

The FCS shall transmit the date and time to all the hot bearing detector systems in order to
synchronise the date and time of all the measurement systems. This shall be done at cenfigurable
time intervals for each hot bearing detector. Time delays over transmission mediums shall be taken
into account when synchronisation is done. The communication protocol and mess@ge format is to
be determined.

The FCS shall receive self-check failure reports from the hot bearin@=detector system. The
communication protocol and message format is to be determined.

The FCS shall transmit a self-check request to the hot bearing detecto™system. The communication
protocol and message format is to be determined.

The FCS shall continuously poll the hot bearing detéctor system to obtain information. The
communication protocol and message format is o be detesmined.

3.3.1.2.2 Secondary communication chanfiel

The interface shall be C.C.I.T.T RS-282C Va4 standard. Baudrate, number of data bits, stop and
start bits must be configurable to ifiterface with the equipment.

The baudrate selection shall includé

1200, 2400, 4800, 9600, 19200,384Q0, 57600, 115200. { The baudrate selected shall always be the
maximum allowed by the available communication medium. }

The databits selection shallinélude

4,5,6,7, 8 bits,

The stopbit selection shall include

1, 1.5, 2 bifs,

The pafity bitselection shall include

None,'Odd;®Even, Mark, Space.

T'he flowycontrol selection shall include

Xon/Xoff, Hardware, None.

The*communication protocol and message format is to be determined.

Provision shall be made to accommodate the secondary communication channel of multiple hot
bearing detectors on a single FCS hardware interface.

Condition and alarm information shall be transmitted from the hot bearing detector system to the
FCS. The communication protocol and message format is to be determined.

3.3.1.3 Wheel impact monitor and weigh in motion (WIM-WIM) system

The interface shall be C.C.I.T.T RS-232C V.24 standard. Baudrate, number of data bits, stop and
start bits must be configurable to interface with the equipment.
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The baudrate selection shall include

1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200. { The baudrate selected shall always be the
maximum allowed by the available communication medium. }
The databits selection shall include

4,5,6,7, 8 bits.

The stopbit selection shall include

1, 1.5, 2 bits.

The parity bit selection shall include

None, Odd, Even, Mark, Space.

The flow control selection shall include

Xon/Xoff, Hardware, None.

The communication protocol shall make provision for XMODEM checksum, XMODEM CRC,
XMODEM 1K or XMODEM 1KO.

Four types of reports shall be sent to the FCS from the WIM-WIM, namely amalagm geport, a full
train report, a maintenance report and a status report. The format of the r€pests is d€scribed below.
The format of the reports is as follows:

Header
Row 1 Measurement Site ID (20 alphanumeric charactcrsy
Row 2 Time (5 alphanumeriesgharacters (24:00))
Row 3 Date (10 alphanwfietic chagacters (CCYY/MM/DD))
Row 4 “NORMAL, Cloud report” or
“NORMAL, Maintenance repOrt” ok
“STATUS report” or
"ALARM!"
Row 5 "U" or "D" (1 alphanumeric character)
Row 6 Bridge offset values\for channels 1 to 14 - (Engineering values)
e.g. (0.10,-12.20,0%3%,0.21,0.16,1.25,0.26,0.30,0.53,0.76,0.45,0.48,0.72, 1.12)
Row 7 Bridge offset valuies for channels 15 to 28 - (Engineering values)
e.g. ©.104#12.20,0.41,0.21,0.16,1.25,0.26,0.30,0.53,0.76,0.45,0.48,0.72,1.12)
Row 8 Wheelteounss per channel - for verticals 1 to 18
e.g.
(8244824 ,824,824,824,824,824,824,824,824,824,824,824,824,824,824,824,824)
Row 9 Bridge effectivity - ("M" = Need maintenance, "G" = Results good)

Rowp 10 Column / Field headers
Rowll to n Data :(Columns 1 to 27)

Col 1 Vehicle number (1 ton) {Inclusive of locomotives}
Col 2 Vehicle descriptor (Locomotive type ie. 11E or "W" for wagon)
Col 3 Speed

Col 4 Mass - Vehicle

Col 5 Mass - Leading bogie
Col 6 Mass - Trailing bogie
Col 7 Mass - Left side

Col 8 Mass - Right side
Col 9 Skew Front bogie
Col 10 Skew Rear bogie

Col 11  Flanging Axle 1

Col 12 Flanging Axle 2

Col 13 Flanging Axle 3
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Col 14
Col 15
Col 16
Col 17
Col 18

Flanging Axle 4

Dynamic Load Wheel 1 Left
Dynamic Load Wheel 2 Left
Dynamic Load Wheel 3 Left
Dynamic Load Wheel 4 Left

Col 19  Dynamic Load Wheel 5 Left

Col20  Dynamic Load Wheel 6 Left

Col21  Dynamic Load Wheel 1 Right

Col 22  Dynamic Load Wheel 2 Right

Col 23  Dynamic Load Wheel 3 Right

Col24  Dynamic Load Wheel 4 Right

Col 25 Dynamic Load Wheel 5 Right

Col26  Dynamic Load Wheel 6 Right

Col 27  Alarms - (Alarms and maintenance schedule)
"F" = Flat wheel, "S" = Skewing, "G" = Flanging axle, "M" = Mass overload.
“L” = Skew overloading, “B” = Bogie mass overload.
If more than one condition exist per vehicle the alarm becorfiessaicombined
code ie. FS = Flat and skewing

The four reports generated by the WIM-WIM system have the followings€xtensions:
*STP - ALARM Report (Only two alarm conditions exist "F" for flat wheel and "M" for
mass overloaded) Row 4 = ALARM!
* PRN - Full train report. Row 4 = NORMAL, Cloudsfeport.
* MAN - Maintenance table. The format of the table's as the "full report" but only
includes exception data ie. Col 27 @t blank. Row 4 = NORMAL, Maintenance report.
* STA - The format of the "Status Report" ig as"follows:

Row 1
Row 2
Row 3
Row 4
Row 5
Row 6

Row¥/

Row 8

Row 9

Row 10

MeasurementgSite IR (20 alphanumeric characters)

Time (5 alphanumeric characters (24:00))

Date (10 alphanumeric characters (CCYY/MM/DD))
"Stattis Report"

“U%of "D’ (1 alphanumeric character)

Bridge offset values for channels 1 to 14 - (Engineering values)
e.g. €0.10,-12.20, 0.41, 0.21, 0.16, 1.25, 0.26, 0.30, 0.53, 0.76, 0.45, 0.48,
0.72,1.12)
Bridge offset values for channels 15 to 28 - (Engineering values)
e.g. (0.10,-12.20, 0.41, 0.21, 0.16, 1.25, 0.26, 0.30, 0.53, 0.76, 0.45, 0.48,
0.72, 1.12)
Wheel counts per channel - for verticals 1 to 18
e.g. (824,824,824,824,,,..,,, to 18 verticals)
Bridge effectivity - ("M" = Need maintenance, "G" = Results good)
Date of last train measured (10 alphanumeric characters (CCYY/MM/DD))

Priority of conversion and transmission is :

Priority 1 - *.STP
Priority 2 - * MAN
Priority 3 - * PRN
Priority 4 - *.STA

In the *.STP file, the flat wheel alarm shall have a severity of stop train. Mass alarms shall have a
severity of continue to next station.
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Reporting mass overload alarms, skew overloading alarms and bogie mass overload alarms shall be
configurable options in the integrated train condition monitoring system, ie. to report or not to
report. Mass overload alarms are reported along with flat wheel alarms in the *.STP file. Skew
overloading and bogie mass overload shall be extracted by the integrated train condition monitoring
system from the *.MAN file.

The status report (*.sta) shall be used to determine the system health. The report shall be
transmitted automatically to the integrated train condition monitoring system at a configurable time
period. This time period shall also be configurable in the integrated train condition monitoring
system.

3.3.1.4 In-motion mass measurement system (IMMM)

The communication interface for the In Motion Mass Measurement System shall be C.C.LL'T.T RS-
232C V.24 standard. Baudrate, number of data bits, stop and start bits must be configurable to
interface with the equipment.

The baudrate selection shall include

1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200. { The baudrate selegtedshall always be the
maximum allowed by the available communication medium. }

The databits selection shall include

4,5,6,7, 8 bits.

The stopbit selection shall include

1, 1.5, 2 bits.

The parity bit selection shall include

None, Odd, Even, Mark, Space.

The flow control selection shall include

Xon/Xoff, Hardware, None.

The communication protocol shall e, XMODEM.

The FCS shall receive coddition information from the IMMM. The format of the information is
described below.

A file containing’go®d, measurements.

Line 1: "AD"

Line 2: "199807061258"

Line 3¢2,211.92.1,2,2,2,1.6,2,2,2,2
Line,48430,430,430,430,430,430,430,430,430,430,430,430

Ling/5: "B"

Line 6: "7E",120.82,50

Line'7: "T"

Line 8: 79.51, 1, 50.4, 1.01, 1.02, 1.03, 1.04, 1.05, 1.06, 1.07, 1.08, 1.09, 1.10, 1.11, 1.12, 1.13,
1.14, 1.15, 1.16

Description of lines:

Line 1: Quality and direction of the measurements of the last train. The first character is an ASCII
"A" indicating a good measurement. The second character can be ASCII characters "U" or "D"
indicating the direction. "U" is the "UP" direction and "D" is the "DOWN" direction as defined in
the operating rules. A third character can be present indicating that spurious measurements were
detected but the system was able to process the measurements. This is indicated by an ASCII "C".
The record is enclosed in the quotation marks.
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Line 2: This line contains the century, year, month, day, hour, minute of the measurements. The
record is enclosed in the quotation marks.

Line 3 and 4: The peak and valley values used for fault finding of the equipment.

Line 5: This line indicates the start of the locomotive measurements. The character is an ASCII "L"
enclosed in quotes.

Line 6: The locomotive type in ASCII characters enclosed in quotes. The next value is the measured
vehicle mass in tons followed by the speed of the vehicle. The different values are seperated by
commas and the line is terminated by a carriage return. Each locomotive is entered as a néw line.

Line 7: This line indicates the start of the wagon measurements. The character TS*an, ASCII "T"
enclosed in quotes.

Line 8: From this line onwards are all the measurement values of the wagons. A new line is
generated for each wagon and contains the following informatiof: Wagen Mass, Wagon mass
confidence value, Wagon speed, Axle 1 Left wheel mass, Axle 1 Left wheel confidence value, Axle
1 Right wheel mass, Axle 1 Right wheel confidence value, Axle 2"weft wheel mass, Axle 2 Left
wheel confidence value, Axle 2 Right wheel mass, Axle “2eRight wheel confidence value, Axle 3
Left wheel mass, Axle 3 Left wheel confidence valu€, Axle 3»Right wheel mass, Axle 3 Right
wheel confidence value, Axle 4 Left wheel mass, Axle¥4d eft wheel confidence value, Axle 4 Right
wheel mass, Axle 4 Right wheel confidence valyk.

Left and Right is defined as the left and right side of the train when looking in the direction of
increased mast pole numbers.

A comma separates each valug<and'a cagsiage return character terminates the line.

A file containing values€ortaft incerrectly measured train.
Line 1: "ND"

Line 2: "199807061258"

Line 3: 2,2,1.972.142,2,251.6,2,2,2,2

Line 4: 430430¢430#430,430,430,430,0,430,430,430,430

In Line Istheat A" is replaced by a "N" character indicating a problem with the measurement. The
directiomcharacter is the same as described above.

Lin®?2 contains the date in the same format as described for a good measurement.

Lines 3 and 4 shows the peak and valley measurements with error conditions to assist the
maintenance personnel with fault finding.

3.3.2 AVlreader to field concentrator system (FCS) communication

The physical connection between the AVI system and the FCS shall be a standard C.C.I.T.T RS-
232C V.24 port. The protocol and message format is to be determined.

The AVI reader shall communicate a text file to the FCS after a train has passed the measurement
point. The format of the file shall be

Page 13 of 33



BBB1190 Version 1

Line 1: Date/time

Line 2: Error codes

Line 3: 16 digit train number (if available)

Line 4-n: An entry for each vehicle containing vehicle position, vehicle orientation and vehicle
number. The fields are to be comma delimited.

Receiving train composition information from an AVI reader shall be a configurable option per FCS
in the system, so as to make provision for both sites with AVI readers and sites without it.

3.3.3 Train presence detector (TPD) to field concentrator system (FCS) communication

The physical connection between the train present detector and the FCS shall be two wires. The
wires shall be connected to a relay contact on the train present detector side and a suitabléinput port
on the FCS.

The train present detector shall provide a train present indication to the FCS,using a relay contact.
The contact shall be open when a train is not present and closed when a tgain iS\present.

Receiving a train present indication from a TPD shall be a configurable ®ption per FCS in the
system, so as to make provision for both sites with a TPD and sites without it.

3.3.4 Train identification system (TIS) to field concentrator,system (FCS) communication

The physical connection between the train identificationfsystem and the FCS shall be a standard
C.C.LLT.T RS-232C V.24 port. The protocol andgnessage,format is to determined.

The train identification system shall comfnunicaté=a 16-digit train number to the FCS, within 30
seconds, after the lead locomotive haspassed the/measurement point. The format of the file shall be
e Line 1: Date/time

e Line 2: Error codes

e Line 3: 16-digit train nufmber

Receiving train identificationtimformation from a TIS shall be a configurable option per FCS in the
system, so as to méake provisiton for both sites with a TIS and sites without it.

3.3.5 Field coricengrator system (FCS) to office processing system (OPS) communication
The ph¥sical egnniection between the FCS and the OPS shall be a standard C.C.I.T.T RS-232C V.24

port, Sith€rdirectly connected or working with four wire lease line modems over a dedicated four
wire lease line or with dialup cell modems working over the MTN cellphone network.

The*communication medium shall be configurable in the system with any of the following options:

® Direct cable connection

¢ Four wire lease line communication only

¢ Cellphone communication only

e Four wire lease line communication as primary medium with cellphone communication as
standby/backup medium.

The FCS shall transmit train composition, train condition and train condition alarms to the OPS.
The protocol is to be determined by the contractor but preferred, by Spoornet, to be as far as
possible the same as for the FMS to DCS communication in the Coallink ITCMS.
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The FCS shall transmit self-check results to the OPS. The protocol is to be determined by the
contractor but preferred, by Spoornet, to be the same as for the FMS to DCS communication in the
Coallink ITCMS.

The OPS shall transmit self-check requests to the FCS. The protocol is to be determined by the
contractor but preferred, by Spoornet, to be the same as for the FMS to DCS communication in the
Coallink ITCMS.

The OPS shall transmit configuration parameters for the condition measurement systems to the
FCS. The protocol is to be determined by the contractor but preferred, by Spoornet, to be the same
as for the FMS to DCS communication in the Coallink ITCMS.

The FCS shall transmit configuration parameters received from the condition measurement systems
to the OPS. The protocol is to be determined by the contractor but preferred, by Spdemiet, to be the
same as for the FMS to DCS communication in the Coallink ITCMS.

The OPS shall transmit the current date/time to the FCS. The protocol 1§ fesb&ydetermined by the
contractor but preferred, by Spoornet, to be the same as for the FM§to DCS, communication in the
Coallink ITCMS.

3.3.6 Office processing system (OPS) to operational aldrm terminal (OAT) communication

The communication medium and protocol between ¢he office processing system (OPS) and the
operational alarm terminal (OAT) shall be an Ethemet cgnhnection using TCP/IP.

The OPS shall transmit high priority (Stopgmmediately or Stop at the next station) train condition
alarms to the OAT. The message format(is to be determined by the contractor but preferred, by
Spoornet, to be the same as for the RCS toWI'CO information unit communication in the Coallink
ITCMS.

The OPS shall transmit cgifical system failure alarms to the OAT. The message format is to be
determined by the contractof butgpreferred, by Spoornet, to be the same as for the DCS to TCO
information unit communi¢atiofi in the Coallink ITCMS.

The OAT shalf transmit*acknowledgement information and repair reports to the OPS. The message
format is to%be ‘detemtined by the contractor.

The, OAF shall transmit system status to the OPS. The message format is to be determined by the
contractog but preferred, by Spoornet, to be the same as for the DCS to TCO information unit
communication in the Coallink ITCMS.

The OPS shall transmit requests for system status to the OAT. The message format is to be
determined by the contractor but preferred, by Spoornet, to be the same as for the DCS to TCO
information unit communication in the Coallink ITCMS.

3.3.7 Office processing system (OPS) to wagon maintenance alarm terminal (MAT)
communication

The communication medium and protocol between the office processing system (OPS) and the
wagon maintenance alarm terminal (MAT) shall be the Spoornet wide-area network using TCP/IP.
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The OPS shall transmit low priority (Continue to the depot) train condition alarms to the MAT. The
message format is to be determined by the contractor but preferred, by Spoornet, to be the same as
for the DCS to Carriage and wagon information unit communication in the Coallink ITCMS.

The MAT shall transmit acknowledgement information and repair reports to the OPS. The message
format is to be determined by the contractor.

The MAT shall transmit system status to the OPS. The message format is to be determined by the
contractor but preferred, by Spoornet, to be the same as for the DCS to Carriage and wagon
information unit communication in the Coallink ITCMS.

The OPS shall transmit requests for system status to the MAT. The message format)is to be
determined by the contractor but preferred, by Spoornet, to be the same as for the DC§ to Carriage
and wagon information unit communication in the Coallink ITCMS.

3.3.8 Office processing system (OPS) to system user / MIS communication

The communication medium and protocol between the office processing System (OPS) and the
system user / MIS shall be the Spoornet wide-area network using T@P/IP:

The OPS shall replicate all train condition and alarm information t0 a management information
system. The protocol is to be determined.

The OPS shall accommodate user queries for dmferigation using Open Database Connectivity
(ODBC) and Structured Query Language (SQL):

The OPS shall transmit query results to the users

The OPS shall send automatic refidsts 'on condition and alarm information to selected users using
email. Users receiving automatic repotts shall be configurable in the system. Type of reports to
send to a user shall also begonfigurable. The following is examples of typical situations:

¢ Send all conditiongiiformatioft for a specific condition monitoring system

Send all condition alarm information for a specific condition monitoring system

Send all comditioninformation for a specific type of condition monitoring systems

Send all Ggndition alarm information for a specific type of condition monitoring systems
Sendsall'systent failures of a specific condition monitoring system

Séndall system failures of a specific type of condition monitoring systems

Send condition information in a specific range for a specific condition monitoring system

Send” condition information in a specific range for a specific type of condition monitoring
systems

¢ Etc.

3.3.9 Office processing system (OPS) to manager / technician terminal (MTT)

The communication medium and protocol between the office processing system (OPS) and the
manager / technician terminal (MTT) shall be the Spoornet wide-area network using TCP/IP.

The OPS shall transmit system composition information to the MTT. The message format is to be
determined by the contractor but preferred, by Spoornet, to be the same as for the MPS to system
manager interface in the Coallink ITCMS.
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The OPS shall transmit self-check results to the MTT. The message format is to be determined by
the contractor but preferred, by Spoornet, to be the same as for the MPS to system manager
interface in the Coallink ITCMS.

The OPS shall transmit component and event logs to the MTT. The message format is to be
determined by the contractor but preferred, by Spoornet, to be the same as for the MPS to system
manager interface in the Coallink ITCMS.

The OPS shall transmit configuration parameters to the MTT. The message format is to be
determined by the contractor but preferred, by Spoornet, to be the same as for the MPS to system
manager interface in the Coallink ITCMS.

The MTT shall transmit requests for self-checks, component logs, event logs, system|composition
and configuration parameters to the OPS. The message format is to be determined Dy=the contractor
but preferred, by Spoornet, to be the same as for the MPS to system mandager interface in the
Coallink ITCMS.

The MTT shall transmit repair reports to the OPS. The message fofmatiis to be determined by the
contractor but preferred, by Spoornet, to be the same as for the MP§,to system manager interface in
the Coallink ITCMS.

The MTT shall transmit updated configuration paramefersjto thedOPS. The message format is to be
determined by the contractor but preferred, by Spoornet#to be the same as for the MPS to system
manager interface in the Coallink ITCMS.

The OPS shall transmit a maintenance (schedule to the MTT. The message format is to be
determined by the contractor but preferredzby Spoornet, to be the same as for the MPS to system
manager interface in the Coallink ¥RCMS.

The MTT shall transmit ypdate maintenance schedules to the OPS. The message format is to be
determined by the contractowbut preferred, by Spoornet, to be the same as for the MPS to system
manager interface in the Coallink ITCMS.

3.3.10 Officefproeessing system (OPS) to SPRINT interface server communication

The commumication medium and protocol between the office processing system (OPS) and the
SPRINT interface server shall be an Ethernet network connection using TCP/IP.

The OPSyshall request train composition information by quering the SPRINT interface server using
Open database Connectivity (ODBC) and Structured Query Language (SQL). Two different
request options shall be available. The query for each option shall contain the following:

Option 1:

e Measurement Site Identification

e Date/time

e Direction of travel

¢ Time window

Option 2:

e 16-digit SPRINT train number

The OPS shall receive train composition information from the SPRINT interface server as an
answer from the above request. The information shall be a table with the following fields:
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Date/time

16-digit SPRINT train number
Vehicle position

Vehicle number

Vehicle type

Vehicle orientation

Obtaining train composition information from the SPRINT interface server shall be a configurable
option per measurement site. If enable, the system shall use the available information received from
the measurement site to determine which option (ie. option 1 or option 2 mentioned above) to use.

The OPS shall update the SPRINT interface server if train composition is received fiom a FCS.
The message format and protocol is to be determined.

3.4 Major component list

e Office processing system (OPS)

Field concentrator system (FCS)
Operational alarm terminal (OAT)

Wagon maintenance alarm terminal (MAT)
Manager / technician terminal (MTT)

3.5 Spoornet supplied property list

® Voice grade, lease-line telephone line at the fneasutement point

e Sim-cards to gain access to the MTN netfWork

¢ Electricity supplies at the measurementpointfand offices. The supply voltage is 220V+20% at
50Hz.

3.6 Spoornet loaned propértylist
Not applicable

4 SYSTEM CHARACTERISTICS

4.1 Performéance characteristics

The systemyshal#be able to collect train condition measurements and alarm information as provided
by the yagiots, couidition monitoring systems. If the condition monitoring system do not have the
functignality to*provide alarm information it shall be generated by the ITCMS system.

Thessystem shall be able to obtain information on the train composition from either a SPRINT
intérface server in the CTC or an AVI reader at the measurement point. The system shall process
train condition and alarm information by adding train composition information (if available) to the
train condition and alarm information.

The system shall initiate action on alarm conditions by determining the severity of the alarm and the
persons who will take action on the alarm condition. The system shall communicate the alarm
information to the identified responsible persons for further processing. The system shall also
inform other users who requested alarm information.

The condition and alarm information shall be stored distributed in the various Office Processing
Systems (OPS’s) in the CTC’s from where it shall be made available to the users and management
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information systems for further processing. The system manager shall be able to maintain
information in this distributed database.

The system shall provide scheduled maintenance information and corrective maintenance
information on request to allow for the maintenance of the system.

The system shall execute self-checks to ascertain the operational status of the system. System
failures shall be communicated to the identified technician using email and also shown on the
manager/technician terminal (MTT). In addition hereto, critical system failures shall be
communicated to a responsible person using an operational alarm terminal (OAT). Normally, a
critical system is a condition monitoring system that generates “Stop immediately” condition
alarms. For a critical system, the integrated train condition monitoring system shall comtinuously
check all subsystems and interfaces in the path between the condition monitoring sy§tem and the
operational alarm terminal. Any failures of these subsystems or interfaces shalleimmediately be
reported.

The system shall provide information to assist in the modification and comumisSioning€ of the system.

The system shall continuously monitor the system security status arid rais¢ amalarm in the case of a
security violation.

The system shall provide information on disposal of the sySt€mor part of the system.

4.2 Physical characteristics
All track-mounted and track side components §hall be Clear of the minimum structure gauge, as
defined in the Permanent Way Instructionsgquotedhinsection 2.1.1.

The system, excluding track-mounted‘equipmefit shall be installed in an equipment container, relay
room or CTC centre.

All equipment shall be m@unted instde a suitable cabinet that can be floor or wall mounted. The
cabinet shall allow foreasy agces§ to all components for maintenance purposes.

4.3 System availability factors
The mean gtime detween failures for any electronic sub-system shall not be less than 12 months.
Contractes, toyproyide data to prove these figures.

41 ) Enyironmental conditions
Allfequipment shall comply with the relevant sections of Infrastructure (Signals) standard
speeification no. CSE-1154-001 CAT E48 as applicable to both coastal and inland areas.

Track-mounted, track side and train-mounted equipment shall operate in ambient temperatures
varying from -15 degrees Celsius to 50 degrees Celsius, with humidity ranging from 0 to 95% non-
condensing.

All track-mounted, track side and office equipment shall have comprehensive lightning protection
to enable the equipment to withstand, without damage or loss of functionality, severe lightning
activity, except for a direct hit. The lightning protection shall comply with the relevant sections of
Infrastructure (Signals) standard specification no. CSE-1154-001 CAT E48.
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Track-mounted, track side and train-mounted equipment shall not be affected by exposure to full
sunlight, rain, snow, hail or dust.

Track-mounted, track side and train-mounted equipment shall be resistant to spillage from bulk
loads commonly found in the railway environment, e.g. coal, lime, sulphur, petroleum products and
salts.

Track-mounted, track side and train-mounted equipment shall be resistant to vandalism, flying
ballast stones and equipment dragging from the train.

The system shall be suitable for operation in 3-kilovolt DC traction, 25-kilovolt AC traction and 50
kilovolt AC traction areas. The system shall be immune to the traction profiles as specified in the
relevant sections of Infrastructure (Signals) standard specification no. CSE-1122-103 CAT E97.

All track-mounted and trackside equipment shall be capable of withstandingg without ‘damage or
loss of functionality, the vibration experienced with the passage of a train. Vibgatign gésistance shall
comply with the relevant sections of Infrastructure (Signals) standard specifieation no. CSE-1154-
001 CAT EA48. The same is valid for locomotive mounted equipmehnt, \Wwhich must withstand
continuous locomotive vibration.

Electromagnetic susceptibility limits of the system and®alllits components shall comply with
Infrastructure (Signals) standard specification no. CSE#l'154-00 WCAT E48.

The system and its components shall comply with the'Radio Regulations of the S.A. Department of
Posts and Telecommunications. All electricalscomponénts of the system shall be certified in terms
of Chapter 7 of the Radio Regulations of the S.Ag Department of Posts and Telecommunications.

The individual environmental conditions are described in the individual paragraphs for each of the
major components.

4.5 Portability

All spare replacement \module§ shall be small enough to be handled by one technician. If special
packaging is regmirédyfOr any module in the railway environment, it shall be supplied as part of the
system.

4.6 dranspowtability

Almspat€ replacement modules shall be small enough so that it can be transported to site in the boot
of agcar On a Spoornet service road. If special packaging is required for any module in the railway
environment, it shall be supplied as part of the system.

4.7 Fail-safe requirements
Not applicable.

4.8 Flexibility and expansion
The design of the system shall be modular so as to ease maintenance and upgrade activities.
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S MAJOR COMPONENT CHARACTERISTICS

5.1 Office processing system (OPS)
5.1.1 Description

The Office Processing System (OPS) gathers information from all the Field Concentrator Systems
(FCS’s) connected to it. The train numbers and wagon numbers are added (if so configured and
composition information is available) to the Train Condition information and Train Alarm
information. The OPS also processes the Train Alarm Information to determine the persons to be
informed of the alarm condition.

Information pertaining to the wagon condition is stored in the OPS for replication to management
information systems (MIS) and retrieval by the users of the system. The OPS processes the queries
from the users and returns the requested information. The OPS also automatically generates train
condition reports and transmits them to the users requiring the information.

A system manager and/or technician shall maintain the OPS and its subsystetas. The OPS shall
transmit system information to the system manager and/or technician and obtamsinput from the
system manager and/or technician. The system manager shall maintain,seeurity“of the OPS and its
subsystems.

The OPS shall contain a daily backup system to prevent loss|of information. The Daily Backup
System saves information in the OPS for retrieval in thesgventiof a failure of the OPS. This daily
backup routine shall be automatic with user interventi@n only required in exceptional cases.

5.1.2 Physical characteristics

The OPS shall be located in an office efivironnient. The OPS shall be a fixed installation in a
suitable rack that can be floor mounted. The,diménsions of the OPS shall allow for the equipment to
be transported through the normal access points of the building during installation.

5.1.3 Main environmental’characteristics

The equipment shall conformfto grade A of CSE -1154 -001 CAT E48 for temperature, humidity,
vibration, electromagngtictadiation and electromagnetic susceptibility.

5.1.4 Performance characteristics

The OPS shall'eceife Train Alarm Information from the FCS’s using a standard communication
mediwf, protecol and format as described in the interface paragraph Field Concentrator System
(FCS)\te" Office Processing System (OPS) communication. Completeness of the information
fcceivedighall be verified by the OPS using suitable communication validation algorithms.

The® OPS shall receive Train Condition Information from the FCS’s using a standard
communication medium, protocol and format as described in the interface paragraph Field
Concentrator System (FCS) to Office Processing System (OPS) communication. Completeness of
the information received shall be verified by the OPS using suitable communication validation
algorithms.

The OPS shall obtain train composition information from the SPRINT interface server and link it
with the train condition information and train alarm information received from the the FCS’s, unless
train composition has already been added at the FCS or the system is configured not to obtain train
composition for that site.
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Obtaining train composition information from the SPRINT interface server shall be a configurable
option per condition monitoring system to accommodate the various methods of obtaining train
composition.

The OPS shall store the system composition in a parent-child relationship. The naming convention
of all the subsystems shall be as follow:

OPS: VHX (a CTC abbreviation)

FCS: VHX.COM (a CTC abbreviation followed by a monitoring site, separated with a full stop)
Monitoring system: VHX.COM.HBD.01 (a CTC abbreviation followed by a monitoring site
followed by a measurement type followed by a unique number, all separated with a full stops).

The OPS shall store all the configuration parameters for itself and all its subsystems (FCS’s and
condition monitoring systems). These shall include system composition, communi¢ation set-up
parameters, measurement specific parameters, criticality status, maintenance cycles, ete;

The OPS shall have a configurable Alarm Responsible Person Register of all the responsible
persons for the processing of an alarm condition. The contents of the Alama.Responsible Person
Register shall be:

e  Subsystem ID

Direction of travel

Severity rating

Applicable operational alarm terminal for train cogditign alarms

Applicable rolling stock maintenance alarm tepminalffor train condition alarms

Applicable operational alarm terminal for crifical system failures

Information of personnel to contact

¢ Name and surname

¢ Department

¢ Telephone numbers (wark, homs, cell, fax)

¢ Email address

It shall be possible to root'eritical system failures to a different operational alarm terminal than the
one used to communicated traing€ondition alarms too.

The OPS shall” have™a) configurable Equipment Maintenance Technician Register of all the
responsibley persons Jfor the processing of system failures. The contents of the Equipment
Maintepance¥l'echsiician Register shall be:
e Stbsystem D
o/ Information of technician

¢ Name and surname

® Department

¢ Telephone numbers (work, home, cell, fax)

® Email address
e Applicable operational alarm terminal (if subsystem is a critical system)

The OPS shall have a configurable User Registry of all the users with access to the system. The
content of the User Registry shall be:

¢ Sign-on name

e Name and surname

¢ D number

® Business unit
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Department

Password

Office address

Telephone number

Fax number

Cell number

Email address

Type of user (manager, client, other)

User access rights

User rights shall be configurable for each individual user by the system manager. Possible
authorisations shall be No Access (Default setting), Read only and Full Read and Write Access.
Authorisation shall be given for the following:

Measured condition and alarm values (Read only in all cases)

Alarm limits

Absolute minimum and maximum values

Severity ratings

Measurement point configuration settings

System configuration settings

The OPS shall generate automatic email reports on conditi®msahd alarm information. These reports
shall be configurable with the following options:

¢ Condition monitoring system ID or group of specifiedype of condition monitoring systems

e Recipient’s email address

¢ Type of information (condition, alarm, gefiditien within preset limits)

The OPS shall determine the respongible person to inform when receiving alarm information by
using the site ID, measurement typ@pditection of travel and severity rating of the alarm.

The OPS shall communicate high“psiority (Stop immediately and Continue to next station) train
condition alarms to théyoperational alarm terminal identified in the Alarm responsible person
registry. This information ‘Shall¥be communicated to the operational alarm terminal the moment it is
received from the™ECS) Information communicated will be updated on the operational alarm
terminal as additignal information such as wagon numbers is obtained.

The QPS ‘shallycommunicate low priority (Continue to depot) train condition alarms to the rolling
stock “mdififenance alarm terminal identified in the Alarm responsible person registry. This
informatign shall be communicated to the operational alarm terminal the moment it is received from
th€ FCS. Information communicated will be updated on the rolling stock maintenance alarm
terminal as additional information such as wagon numbers is obtained.

The OPS shall verify the username and password of all users logging on to the system to determine
their authorisation profile. The OPS shall issue a message to notify the user if access is denied. If a
valid user enters the incorrect password three times he shall be barred from the system. The system
manager shall be the only means of restoring the user’s access to the system.

The OPS shall store a routine maintenance schedule for itself and all the subsystem connected to it.
The schedule can be based on either elapsed time since last maintained or a certain number of trains
passed a monitoring point or a certain number of axles past the monitoring point.
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The OPS shall automatically determine when routine maintenance needs to be done, using the
current date/time and maintenance schedule and then inform the responsible system technician
(determined from the equipment maintenance technician registry) by email.

The OPS shall automatically send email to the responsible technician when corrective maintenance
on monitoring equipment is required. The responsible technician shall be identified using the
monitoring system ID and the equipment maintenance technician registry.

The OPS shall determine which subsystems are critical systems. This shall be done as follows. If a
condition monitoring system is marked as critical in the system, the OPS shall automatically mark
all subsystems and interfaces in the path from condition monitoring system to operational alarm
terminal as critical. This functionality shall be real-time, ie. marking a condition monitosing system
as critical or not shall have an immediate effect on the criticality status of the other subsystems and
interfaces in the alarm condition communication path.

The OPS shall have sufficient selfcheck procedures to verify the functionality of the system.
Selfcheck procedures shall not influence the normal operation of the systemi™Aay, selfcheck failures
shall be recorded in an event log and the responsible techniciangnotified, using email and also
displayed on the manager/technician terminal. In the case of a criti¢al system failure, a responsible
person, who is available 24-hours a day shall also be notified lusing the®operational alarm terminal
identified in the Alarm responsible person registry. In casé®efian operational alarm terminal failure,
the critical system failure shall be reported to all oth€r 9perational alarm terminals in that CTC
centre.

The OPS shall attach appropriate maintenamee manuals in the emails for corrective and routine
maintenance. Spoornet shall supply these anuals for all subsystems outside the system.

The OPS shall update the SPRINT@nterface server if train composition information is received from
the FCS. The format and ptetogol™§ described in detail in the interface paragraph “Office
Processing System (OPS) to*SPRINW)interface server communication”

5.2 Field concentrator systém (FCS)
5.2.1 Description

The Field Concenfrator System (FCS) collects the train condition and alarm information from each
of the monitoringSystems. The FCS also receives train composition information from an AVI
readerwhen iths so configured. The train condition, train alarm and train composition information
isgthienProcessed and send to the OPS.

The, FCS shall generate alarm information for a particular monitoring system if the monitoring
system does not provide the alarm information.

The FCS receives configuration parameters from the OPS for use by the FCS or transmission to the
monitoring systems. It also receives configuration parameters from the monitoring systems and
transmits it to the OPS for storage.

To make use of the multi-drop functionality that certain condition monitoring systems offer, it shall
be possible to have the FCS at a CTC centre from where it will be connected to condition
monitoring systems using modems. It shall however also be possible to install the FCS in the field
next to the condition monitoring systems.
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5.2.2 Physical characteristics

The FCS shall be located in a relay room, equipment container or office environment. The FCS
shall be a fixed installation in a suitable rack that can be floor and wall mounted. The dimensions
of the FCS shall allow for the equipment to be transported through the normal access points of the
installation site during installation.

5.2.3 Main environmental characteristics

The equipment shall conform to grade C of CSE -1154 -001 CAT E48 for temperature, humidity,
vibration, electromagnetic radiation and electromagnetic susceptibility.

5.2.4 Performance characteristics

The FCS shall receive train condition information and train alarm information frond the various
monitoring systems. The format and protocol for receiving this information is desesibed in detail in
the interface paragraph “Field Concentrator System (FCS) to condition monitoting systems”

The FCS shall receive train composition information from an AVI readepshis fofictionality shall

be configurable to allow for sites with AVI readers and sites withougsite, The information provided

by the AVI reader shall be:

e Date/time

e Error codes

e 16 digit train number

e An entry for each vehicle containing vehicle positioif; vehicle orientation and vehicle number.
The fields are to be comma delimited.

The format and protocol for receiving this infermation/is described in the interface paragraph “AVI

reader to Field Concentrator System (FCS)

The FCS shall communicate the imformation received (train condition, train alarms, system failure
alarms and train composition), to) they OPS. The format and protocol for transmitting this
information is fully described .in“he interface paragraph “Field Concentrator System (FCS) to
Office Processing System (QPS)” ,Information transmitted successfully can be discarded.

The FCS shall always\have a primary communication medium. A secondary communication
medium shalle allowéd'for, but be configurable per FCS.

In the a8 of avprimary communication medium failure, the FCS shall invoke the secondary
communi€ation” medium if it is configured to have one. If successful, the information shall be
gommunicated and a system failure logged. In case of a communication failure between the FCS
and"the OPS, sufficient non-volatile memory must be provided in the FCS for the storage of all
information for a maximum period of three days. Information older than three days can be
discarded.

The OPS shall communicate configuration parameter changes to the FCS whenever the system
manager makes changes. The format and protocol is described in detail in the interface paragraph
“Office Processing System (OPS) to Field Concentrator System (FCS) communication”.

The FCS shall update the configuration parameters in the condition monitoring systems when it is
received from the OPS. The format and protocol is described in detail in the interface paragraph
“Field Concentrator System (FCS) to condition monitoring systems”.
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The FCS shall receive configuration parameters from the condition monitoring systems whenever it
is updated in the condition monitoring system. The format and protocol is described in detail in the
interface paragraph “Field Concentrator System (FCS) to condition monitoring systems”.

The FCS shall communicate the configuration parameters received from the condition monitoring
systems to the OPS. The format and protocol is described in detail in the interface paragraph
“Office Processing System (OPS) to Field Concentrator System (FCS) communication”.

The FCS shall receive selfcheck requests from the OPS. The format and protocol is described in
detail in the interface paragraph “Office Processing System (OPS) to Field Concentrator System
(FCS) communication”.

The FCS shall have sufficient selfcheck procedures to verify the functionality of the FCS and it’s
subsystems. Selfcheck procedures shall not influence the normal operation of thes§ystem. All
selfcheck results shall be recorded and communicated to the OPS.

The FCS shall request a selfcheck of the condition monitoring system. Thesferimat and protocol is
described in detail in the interface paragraph “Field Concentratdr System (FCS) to condition
monitoring systems”.

The FCS shall receive selfcheck reports from the conditi®mmmonitoring systems. The format and
protocol is described in detail in the interface paragfaph “Field Concentrator System (FCS) to
condition monitoring systems”. The selfcheck result shalf'be logged.

Selfcheck results shall be communicated te=thelOPS'from the FCS. The format and protocol is
described in detail in the interface paragraph “Office Processing System (OPS) to Field
Concentrator System (FCS) communigation®,

The FCS shall receive a traingpresentiindication. The format and protocol is described in the
interface paragraph “Field” Concentrator System (FCS) to Train Presence Detector (TPD)
communication. This funétionality shall be configurable to allow for sites with train presence
detection and sites withoutiit.

The FCS shall'receive @'train number within 30 seconds after the lead locomotive has passed the
monitoring§poifit. Fhe format and protocol is described in the interface paragraph “Field
Concenfrator Syst€m (FCS) to Train Identification System (TIS) communication. This functionality
shall be gonfigurable to allow for sites with train presence detection and sites without it. If a train
fumber 18 received, the FCS shall combine the train number with the train condition and train alarm
inférmation before communicating it to the OPS. If no train number is received, the FCS shall send
the train condition and train alarm information without a train number.

It shall be possible to configure a condition monitoring systems as a critical system in the integrated
train condition monitoring system. Normally, a critical system is a condition monitoring system
that generates “Stop immediately” condition alarms. For a critical system, the integrated train
condition monitoring system shall continuously check all subsystems and interfaces in the path
between the condition monitoring system and the operational alarm terminal. Any failures of these
subsystems or interfaces shall immediately be reported to a configured operational alarm terminal.
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The FCS shall receive the current date/time from the OPS. The format and protocol is described in
detail in the interface paragraph “Office Processing System (OPS) to Field Concentrator System
(FCS) communication”.

In order to synchronise time, the FCS shall update the date/time on the FCS and on all the condition
monitoring systems (with date/time update functionality) attached to it. The format and protocol is
described in detail in the interface paragraph “Field Concentrator System (FCS) to condition
monitoring systems communication”.

5.3 Operational alarm terminal (OAT)

5.3.1 Description

The operational alarm terminal (OAT) shall be a man-machine interface located in the €TiC’s where
the train control officer (TCO) has access to it. Condition alarms with high_severity (Stop
immediately and Continue to next station) shall be reported to this terminal. The TC@®, shall then
acknowledge the alarm and initiate procedures to deal with the alarm. The{'CO shall then obtain
feedback from the maintenance person/s involved and enter it into the,systemW3gCritical system
failures shall also be reported to this terminal. The responsible personsshalhacknowledge the failure
and initiate corrective action.

5.3.2 Physical characteristics
The OAT shall be located in an office environment. #ie OAT shall be a fixed installation in a
suitable rack that can be floor mounted. The dimensions©f the OAT shall allow for the equipment
to be transported through the normal access pojfits 6f the building during installation. The OAT
shall be designed for ergonomics.

5.3.3 Main environmental characteristies

The equipment shall conform to enyironmental grade A of CSE-1154-001 Cat E48 for temperature,
humidity, vibration, electromagneti¢ radiation and electromagnetic susceptibility.

5.3.4 Performance charagt€ritics

The OAT shall display\gconditioh alarms with a high severity (Stop immediately & Continue to the
next station). The Taformation to be displayed can be divided into 3 section:
¢ Train related imformation

Dateltime th¢"alarm occurred

Train number

Meastirement site identification

Direction of travel

Most severe type of alarm (Hot bearing, flat wheel, etc)

Severity

e Alarm related information for the train

Measurement system

Type of alarm

Severity

Vehicle position in the train

Alarm position on the vehicle (Bogie 1, Axle 3, etc)

Side (If applicable)

Measurement value 1

Measurement value 2 (if applicable)
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e Action to be taken and responsible persons to contact

There shall be only one entry per train per measurement site in the train related information
irrespective of the number of alarms on the train. This requirement is to provide focused
information to the TCO in order for him to take action (ie. either stop the train or inform the driver
to continue to the next station with caution) which shall be his first priority. Only after he has
stopped the train or taken action, shall he look at the alarm details for the train.

Alarms with different severity ratings shall be displayed with different background colours. “Stop
immediately” alarms shall have a red background, “Continue to next station” alarms shall have a
yellow background and “Continue to depot” shall have a white background.

The TCO shall acknowledge all train condition alarms using his username and password. The
date/time and who acknowledged the alarm shall be communicated to the OPS for storage. In the
case where the OPS is unavailable, the information shall be stored locally on the*@larm terminal
until such a time it can be communicated to the OPS.

The OAT shall have an audible alarm to draw the TCQO’s attention to the tgaifmeOndition alarm. This
audible alarm shall be silenced when the alarm is acknowledged by fTCO®

The TCO shall clear the alarm once feedback from the maintenance®personnel attending to the
problem has been obtained. The TCO shall be able to €nter the following information into the
system:

® Maintenance technician that attended to the alasm

Valid alarm / false alarm

Permanent fix / temporary fix

Vehicle removed (Yes/no)

If removed, where (Pull down list of stations)

Comment

In addition, the system shall Teg\the“date/time and identification of the person entering the
information. This informafionghall e communicated to the OPS for storage. In the case where the
OPS is unavailable, the mformatién shall be stored locally on the alarm terminal until such a time it
can be communicated tQ theyOPS.

The OAT shdll display critical system failures. Information to be displayed is:
e SubsystemD
e Pescription of failure

Bhesresponsible person shall acknowledge the critical system failure using his username and
password. The system shall log the date/time and identification of the person acknowledging the
alarm. This information shall be communicated to the OPS for storage. In the case where the OPS
is unavailable, the information shall be stored locally on the alarm terminal until such a time it can
be communicated to the OPS.

Critical system failures shall be reported once and thereafter on a 12 hourly basis until such time as
the subsystem is functional again. This time period shall be configurable but not exceed 12 hours.

The operational alarm terminal shall be configurable to display
e Both train condition alarms and critical system failures

e Display only train condition alarms

e Display only critical system failures
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5.4 Rolling stock maintenance alarm terminal (MAT)

5.4.1 Description

The Rolling stock maintenance alarm terminal (MAT) shall be a man-machine interface located in
the maintenance depot. All condition alarms shall be reported to this terminal. The maintenance
technician shall then acknowledge the alarm and initiate procedures to deal with the alarm. The
maintenance technician shall also enter feedback on the alarm into the system.

5.4.2 Physical characteristics
The OAT shall be located in an office environment. The OAT shall be a fixed installation in a
suitable rack that can be floor mounted. The dimensions of the OAT shall allow for the equipment
to be transported through the normal access points of the building during installatiofi. The MAT
shall be designed for ergonomics.

5.4.3 Main environmental characteristics

The equipment shall conform to environmental grade A of CSE-1154-001€atE48 for temperature,
humidity, vibration, electromagnetic radiation and electromagnetic suSceptibility.

5.4.4 Performance characteristics
The MAT shall display all condition alarms. The informatiémto be displayed can be divided into 3
section:
e Train related information
Date/time the alarm occurred
Train number
Measurement site identification
Direction of travel
Most severe type of alarm (Het'bearing, flat wheel, etc)
Severity
® Alarm related informafiondor the train
Measurement system
Type of alagm
Severity
Vehiclgyosition in the train
Alarmyposition on the vehicle (Bogie 1, Axle 3, etc)
Siteaglf applicable)
Measurement value 1
o Measurement value 2 (if applicable)
There shall be only one entry per train per measurement site in the train related information
irrespective of the number of alarms on the train. The detail of the alarms on the train shall be listed
in the alarm related information section.

Alarms with different severity ratings shall be displayed with different background colours. “Stop
immediately” alarms shall have a red background, “Continue to next station” alarms shall have a
yellow background and “Continue to depot” shall have a white background.

The maintenance technician shall acknowledge all train condition alarms using his username and
password. The date/time and who acknowledged the alarm shall be communicated to the OPS for
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storage. In the case where the OPS is unavailable, the information shall be stored locally on the
alarm terminal until such a time it can be communicated to the OPS.

The maintenance technician shall provide feedback on the alarm using the rolling stock
maintenance alarm terminal. The maintenance technician shall be able to enter the following
information into the system:

Maintenance technician that attended to the alarm

Valid alarm / false alarm

Permanent fix / temporary fix

Vehicle removed (Yes/no)

If removed, where (Pull down list of stations)

Comment

In addition, the system shall log the date/time and identification of the person gntering the
information. This information shall be communicated to the OPS for storage. In the casg where the
OPS is unavailable, the information shall be stored locally on the alarm terminaluntil such a time it
can be communicated to the OPS.

5.5 Train Present Detector
5.5.1 Description

The train present detector detects if there is a train presentawithin 10 metres of the measuring point.

5.5.2 Physical characteristics

The Train Present Detector shall be located in a felay teom or an equipment container environment.
The Train Present Detector shall be a fixedsimstallation in a suitable rack that can be floor or wall
mounted. The dimensions of the Train({Presemt Detector shall allow for the equipment to be
transported through the normal accessgpoint§ofthe installation site during installation.

Any equipment mounted outside the™elay room or equipment container shall be in a suitable
cabinet or apparatus casend mounted clear of the minimum structure gauge as defined in the
Permanent Way Instruction$gquote in section 2.1.1.

5.5.3 Main enyironmental characteristics

The equipmedit shall conform to environmental grade C of CSE-1154-001 Cat E48 for temperature,
humidity, vibrationg€lectromagnetic radiation and electromagnetic susceptibility.

5.5:4 “WPerformance characteristics

Bhegstrain®present detector shall determine if a train is present at the measurement point or within
10m on either side of the measurement point.

The train present detector shall provide two isolated real-time indication (present or not present) to
the vehicle identification system (VIS) and the field concentrator system (FCS) respectively. The
format and protocol for providing this indication is described in detail in the interface paragraphs
3.3.3 “Train present detector (TPD) to field concentrator system (FCS)” and paragraph 3.3.4 “Train
present detector (TPD) to vehicle identification system (VIS) communication”.

Page 30 of 33



BBB1190 Version 1

6 GENERAL REQUIREMENTS

6.1 Design and construction
6.1.1 Nameplates and markings

All hardware shall be equipped with durable manufacturer’s nameplates bearing at least unit
identification, the manufacturer’s name, date of manufacture, a serial number, revision number with
the current revision status marked, operating voltage and power requirements.

6.1.2 Materials and parts
All materials and parts used in the system and sub-systems shall be at least industrial grade.

6.1.3 Reliability
Mean time between failure for any electronic component shall not be less than 12 months.

6.1.4 Workmanship

Suitably skilled personnel shall do installation. Quality of workmanship shall be tofan acceptable
level for Spoornet.

6.1.5 Interchangeability

Equipment shall be modular and components performing similar functions shall be interchangeable
as far as possible.

6.1.6 Safety

All work shall be conducted within the regulations stipulated in ACT 85 of 1993 (Occupational
Safety Act) of South Africa or the latest rgvision®Adl track side work shall be done in accordance
with safety procedures laid down by the by Regional Maintenance manager. All work on rolling
stock shall be done in accordance with safety*procedures laid down by the Regional Rolling Stock
Manager.

6.2 Documentation

The system and its §ubssystefhs shall be fully documented in English in compliance with
Infrastructure (Sigmals)\standard specification no. CSE-1159-001 Cat. E48. The list of documents
that shall be supplied and their contents is described in Standard Specification CSE-1159-001 Cat.
E48. In addition”to _the requirements of standard specification no. CSE-1159-001 Cat. E48, the
technicalsdocumentation shall contain all the relevant information of the interfaces to the system. It
shallGnclide 2 full description of the hardware, protocols and message contents used on all
utterfaces. This shall be adequate to enable the technical staff of SPOORNET to be able to
mtefface with the system for purposes of upgrading the integrated train condition monitoring and
vehicle identification system, extraction of information or integration into existing infrastructure
systems. All software used by the system to be fully documented, unless it is of the shelve software
or the information deemed propriety. The software shall be supplied with the source code and all the
compiling software required to produce executable system software unless it is off the shelve
software. All code and compiling software shall become the property of Spoornet, unless it is of the
shelve propriety software.

6.3 Logistics
6.3.1 Maintenance

Preventative maintenance shall be reduced to the minimum. Any required preventative maintenance
shall be clearly defined in the maintenance documentation. Preventative maintenance on track-
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mounted, trackside, locomotive and office equipment shall not be required more than once in six
months. During preventative maintenance, any component on site shall not require more than 30
minutes of work, averaged over the whole installation for one maintenance cycle. An Engineering
Technician shall execute first line maintenance with specific training in the functional operation of
the system at unit level. An Engineering Technician shall execute second line maintenance with
specific training in the operation of the system at component level. The level of support available
after installation shall be clearly indicated.

6.3.2 Supply

Procurement shall be through the standard TRANSNET procedures for the purchase of Railway
Signalling Material. The supplier shall guarantee availability of all components of the system, as
well as frequently used spares of the components, for a contractually specified period ofyat least 10
years. The supplier shall guarantee delivery of replacement components or spares for{faulty items
within 4 weeks of placement of the order. Components that are critical to the functioning of the
system shall be available immediately.

6.3.3 Facilities and equipment
Existing facilities for storage and repair will be used.

6.4 Personnel and training
6.4.1 Personnel

Skilled technicians or semi-skilled maintainers will\d¢" first line maintenance. This staff will
generally not be computer-literate. Highly skilled gl€gtronic technicians will do second line
maintenance. They will be computer litesate\\Highly skilled electronic Technicians (T3/S4),
Technologists or an Engineer will do third line backtip. This staff will have a high level of computer
literacy.

6.4.2 Training

The supplier shall provide ldands-onMaining in all aspects of operation of the system to a core group
of approximately 15 peépleyCoursse duration shall be not more than one week. The supplier shall
provide theoretical and\praetical training in all aspects of first and second line maintenance to a core
group of approximately\l5 technicians and trainers. The training shall be full-time, lasting not more
than two weeks. 'The supplier shall provide extensive theoretical and hands-on training covering the
entire systém (ificluding software) to a group of third line technicians and/or technologists and/or
engine€rs fnotiexeeeding 10) from the Engineering department.

6.5 /' Preecedence
Not applicable

7  Quality assurance

7.1 Responsibility of tests

The contractors shall be responsible for the execution of the tests. The minimum tests to be
performed shall be determined by mutual consent between Spoornet and the supplier. The
responsibility for proving the test results shall reside with the contractor. The tests and test results
shall be documented in full by the contractor. All tests shall be observed by SPOORNET. Any tests
requiring the use of rolling stock shall be arranged by SPOORNET.
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7.2 Tests and examinations

A test procedure to test the functionality of the system using a holistic approach shall be drawn up
by the contractor. The tests shall trace the flow of information to and from the various subsystems
to ensure the correctness of information throughout the system. The tests shall firstly verify correct
operation under normal conditions. The tests shall then be repeated using data with known fault
content to verify the operation under fault conditions.

The test procedure shall be documented by the contractor in an Acceptance Test Procedure (ATP)
document. This ATP shall then be presented to Spoornet for approval. The contractor shall make
any changes to the ATP, deemed necessary by Spoornet. Once approved, this ATP, together with
the System Specification will be used to determine system compliance during commissioning.

8 Preparation for delivery

Not applicable

9 Notes

9.1 Glossary

OPS : Office Processing System
FCS : Field Concentrator System
VIS : Vehicle Identification System
OAT : Operational Alarm Terminal
MAT : Maintenance Alarm Terminal
TPD : Train Presence Detector

ATP : Acceptance Test Procedure

9.2 Conventions

Vehicle : Vehicle refers toja rail ¥ehicle, which can be either a locomotive or a wagon.
Vehicle list : A list containing, a vehicle position in the train and the vehicle number.
Vehicle information : Informationstich as vehicle type, bearing type etc.
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