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CHAPTER 1 |
_ S e
GENERAL - e
2j; s '-/Od‘d,f.-

‘1 "-,._,,::’ Lr}__|};k§;‘4¢.-

.1.0 SCOPE & OBJECT:

1.01  These technical requirements cover Microprocessor based Event Recorder facility for
application on A.C. Tap Changer Locometives. The Event Recorder shall meniter and
record the various events iike Activation of Cab, Raising of Pantograph, Traction Motor's
Current, and Status of Brakes etc. so that data are available for analysis to find out the
cause of the accident, _

The Event Recorder should be developed as a part of Microprocessor based Electronic
Speed cum Energy Monitoring system and this specification should be read in
conjunction with ESMON’s Specification no, ELRS/SPET/SPWIOT02.

1.02 These technical requirements cover basic features of equipments. It is the responsibility
of the manufacturer/supplier to develop circuit/detail design to meet the requirements of
this specification.

1.03 Further revision shall be issued to include future requirement of Indian Raiiways, which

t
may arise with experience in field or to facilitate its interface with other systems on
conventional iocomotives.

1.1 DEFINITIONS:
For the purpose of this specification. the following definitions shall apply:

1.1.1 TENDERER /SUPPLIER/ MANUFACTURER:

oy
o~
The Firm/Company who submit the offer for supply of Event Recorder. a.;
©
112 PURCHASER: ~
[ ]
']
. indian Railways
1.1.3 RDSO

Research Designs and Standards Organization, Ministry of Raiiway, Manak Nagar,
Luckneow — 226011

1.1.4 CLW:

Chittaranjan Locomotive Works
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1.1.5 INSPECTING OFFICER: -

A person nominated by the purchaser to In p he equipment on his behaif or the

ect t
epresentative of the Inspacting Officer sc nominated.

1.1.6 CONTRACTOR:

Any Firm or Company with whom the order for supply of the equipment has been placed
or intends t¢ be placed

1.1.7 EVENT RECORDER (ER])
Main Unit of the system. which shall receive the output from different sensors and
MASTER of ESMON, record the complete data in Internal/External Mamoery provided
within it.

1.1.8 ESMON
Eiectronic Speed cum Energy Monitoring System for Electric Locomotives.

1.1.9 MASTER
Recorder ¢um Indicator Unit of ESMON.

1.1.10 SLAVE

Indicator unit of ESMON

e
3

CONTRACTOR’S RESPONSIBILITY:

The supplier's responsibility will extend to the following:

1.2.1 Supply of detailed instructions for instaiiation of the equipment on the locomotive. For this

purpese the supplier shall als “eputu his representative during instaliation of the firgl

two equipments in the jocomotive at each iocation (CLW / Shed / \Norxshop).

1.2.2 Commissioning. testing & fieid triais of the prototype equipment in service jointly with
RDSQO and will depute team of engineers to Railway field units for this purpese.

1.2.3 Guoie for spares, which may be requireq for sa nsrac’t:u'y maintenance of the equipments
for 2 period of B years after completion of warranty perieg,

1.2.4 To gnier into 3 maintenance coniract with the user raitway for repair of any electtonic
.F

Al man ¢
G\vc fc' t LA Cards In a 'llil'l—'l a ’1&
o

Lo

n\?:} anH in -ndlr-o{a lopa ir .ﬂhcr

2 above. The repaired card wil have warranty of ong year,
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1.2.5 Supply suitable software “if appiicable” for offline analysis of data downloaded from the

locomotive.

1.2.6 The design shall be developed as per requirement given in the specification. The detailed

design shall be submitted to RDSO for scrutiny and appreval of the design features
before commencing of the manufacturing. The suppiiers shaii, however, be responsible
for performance of complete system,

1.2.7 Warranty:

128

The supplier shall he responsible for any damage to eguipment provided in the
locomotive due to defective design, materials, workmanship up to a peried of 18 menths
after commissioning on the locomotive or 24 months from the date of supply, which ever
is earlier. The supplier shall replace all such equipment during the warranty period at his
own cost. The replaced component shall further be under warranty for 12 montns from
the date of commissioning. The period of warranty will be extendable in case of recurring
problems attributable to defective design, material or manufacturing. The supplier shall
warrant that everything to be furnished hereunder shall be free from all defects and faults
in material, workmanship and manufacture and shall be of the highest grade and
consistent with established and accepted standards of material in full conformity with
specification.

MODIFICATIONS:

The supplier shall be responsible far carrying out all the modifications at his cost on any
part of the equipmen! during the period of warranty required for satisfactery operation of
the equipment as per technical specification. For any technicai decision the final authority
from the purchaser's side is RDSO. Modification, if any required on the basis of the
experience gained during the fieid triais of prototype equipment, shailt be incorporated by
the suppliers without any extra cost. Such modification shall be finalized in consultation
with RDSO.

1.2.10 TRAINING OF INDIAN RAILWAY’'S PERSONNEL:

The supplier shall arrange for training to indian Railway personnel in operation,
maintenance covering Installation, Commissioning, Maintenance and trouble shooting of
the system inciuding Data downioading & evaluation of Data through Evajuation
Software. Thrae days training for five parsons per location should be offerad in the fiald
of maintenance and troubieshooting. The syliabus and schedule of training programme
shail be furnished by the supplier to RDSO as part of design proposal. Training will be
arranged free of cost.

1.2.11 INSTALLATION INSTRUCTIONS:

Instaflation instruction shall be provided in acceptabie form e.g. instruction card. These
instructions shail include the method of inter connection, type of cable and grade ¢f
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cable, maximum resistance and whether the cable is screened. Detaiis of any special -

precaution necessary shall also be stated

WERIAS] Nt N Nt RN,

1.2.12 INSTRUCTION MANUAL: ;

1.3

1.3.1

13.2

1.3.3

1.34

1.3.5

1.4

The manufacturer/ suppiier shall supply sufficient copies of instruction manual. This shall
include system description and operating, maintenance, calibration and Card Trouble”
shooting manual. List of spares with part no./ tech. specification shaii aiso be inciuded.
Number of copies to be supplied shall be 10% of the number of equipment ordered,
subject to a minimumm of 2 copies per order.

RAILWAYS' RESPONSIBILITY:
Railways will be responsible for foliowing:
The cabling requirad in ioco.

Arrangement for providing iocation for mounting sensing equipments for different
parameters tc be recorded. However, details of the sensing arrangement will be finalised
with the suppiiers duting desigh evaiuation siage. Raiiway wouid modify/rework the

Labour, consumables and electrical energy
[

commissicning of the equinment will he provided

[V R LV

required for erection, testing &
|

ian Railwave frae of coct
1 N Yt Wl AL,

Y [~ TN} wWailyiGya,

J

"
LR

=

L) i TR 18] W

The wages and allowances as well as the cost of the passage to and from the place of
training for railvay perscnnel only.

Provide potential free contacts according to the requirement of this specification.
INFRINGEMENT OF PATENT RIGHTES:

indian Railways shall not be responsible for infringement of patent rights arising due o7
similarity in design, manufacturing process, use of components, used in dssign,

development and manufacturing of Event Recorder and any other factors which may.
cause such dispute The responsihijity to settle anv issue lies with tha manufacturer.

DOCUMENTATION:
he tenderer must submit the foliowing information with the offer in printed form and
eatly compiied in a bookiet form. Offer with incomplete information may not be

considered.

|

+ Detailed specification of the offered Sensors.

o pobama /T fisnal

P
Pt f Y ae] 2 a0 i
oY S rUuncuchna

e i | @+ M -
description, System Design wack Circwst Diagram,

details of major components/ equipments, circuit description, working principle and

L1}



Page 5 of 39 i ISSUEDON 21.042005 SPEC NO. ELRS/SPEC/ER/ Q03XREV i Mar 2003

15.2

¢ * o0 @ »
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salient features. The details of microprocessor / micro controller used, functional block
description of PCBs used, control system hierarchy, protocol used and interfacing,
Signal handshaking requirement or relay interface with the locomotive system, if any.
Details of semiconductor devices used, their specification and data sheet.

Mechanical drawings of complete cubicles as well as Major subassemblies / Rack
vith details of dimensions, mounting arrangement and weight, which are reguired tc
be taken out for maintenance. Details of mounting accessories should aiso be
provided.

Medification needed in present locomotive to accommodate the offered system.
Clause-by-Clause compliance to RDSO Specifications.

MOU (Memorandum of understanding) with the collaborator, wherever applicable.
Details of Technical Support and Training Offered

Salient features and advantage cf offered system.

Supply Experience

Legistic proposed for Warranty Support.

Recommended list of spares with cost for 3 year maintenance after warranty.

List of 'special tools, jigs and fixtures needed for assembly, testing, commissioning,
maintenance and repair.

Details of protection provided and their effectiveness/ propesed set values and range
and working principle. Detaiis of implementation i.e. through software and hardware
should be clearly spelt.

QAM (Quality assurance manuat)

Test protocol with procedure of testing.

15O 9000 certification.

Details of infrastructure, manufacturing and testing activities in fine with guidelines
issued vide RDSQO spec nc.- ELRS/SPEC/SI/0015 "Reliability of Electronics used in
Rolling Stock Application.”

Following documents shall be submitted by the successful tenderer after award of
contract.

Technical documentation expiaining the compiete scheme, characteristics.
diagnostics, protection and centrol efc,

Detailed drawings of each system/sub-system with interface details.

Vendor list for subsystems

Procedure for parameter alteration, software downioading. diagnostic uploading.
analysis efc.

Operation and Maintenance manual.

Spare catalogue

oo
L)
N
)
90)
L
4
4
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1.6

REFERENCE TO VARIOUS SPECIFICATIONS:

Assistance has been taken from the following internationai, British and Indian catandara:i

specification in formation of this

Spec. no

1S:3202

IS0: 7816 -1

1ISO: 7816 - 2

ISOAEC -7816-3

IEC-7816-5

iEC - 7816-6

IEC/TR3 61000-1-1

RDSOELRS/SPEC

fSI0015

Year &
Month

1965
1964

1965

1968-. . -

01
1987-
07

1988-
12

e

1989 -

09

paﬂlﬁﬁahhr‘

N T B A L

Amendmen
t No. & year
—iionth
1 {(1990)

2™ Rev.
1092
2" Rev,
1992

2,{1994-12)

Code of practice for climate proofing for
electrical equipment.

Current Transformer — Specification Part
2 . Measuring Current Transformer
Voltage Transformer — Specification Part
2 - Measuring Voltage Transformer

Rules for electronic equipment used gon
rail venicles

.. Rules for electronic traction equipment..

identification cards — integrated circuit(s)
cards with contact - physical
characteristics.

identification cards — integrated circuit(s)
cards with contacts — Part il - dimensions
and locations of the contacts

information technology - identification
cards - integrated circuit cards with
contact. Part Il efectronic signals and
transmission protocal.

information technology - identification
cards - integrated circuit cards with
contact. Part IV inter industry commands
for interchange

NMumbering system and  renistration
procedure for application identifier.
identification cards — integrated circuit(s)
cards with contacts - Part V{ inter industry
data elements.

Electro magnetic compatibility (EMC) Part
I general section | application & -
interpretation of fundamental definition
and terms

Testing and measurement tecnnigues -
Section VI, immunity to conduct
disturbance, induced by radic freguency
fields.

Reliability of Elecironics used in Rolling
el Y g A“""i"““o"},

LAy ! \'.l'..ll =31 ]
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2.3

24
2.4.1

CHAPTER 2

TECHNICAL SPECIFICATION

BASIC DESIGN AND CONSTRUCTION:

The construction shall be mechanically robust so as to assure permanence in all
mechanical, electrical, electrenic or magnetic adjustments when used in accordance with
manufacturers recommendations.

The equipment being a safety item shall be designed for high degree of reliability.

The system shail be capable of recording in both (forward and reverse) direction of travel
of the Locomotive.

in view of limited space availabie in the Locomotive, the equipment shall be désigned as
compact as possible.

INPUT/ OUTPUT TO EVENT RECORDER:
INPUT:
Supply voltage for the equipment shali be from a dc supply source normally consisting of

accumulator battery or battery charger and output voltage of aux. winding of traction
fransformer. The nominal voitage and variation for electric locomotive are as foiiows:

. 8 SIGNAL . LEVEL REMARK

NG, : ' . :

.1 1 DC Power 110V (DC) . From Battery/Battery charger of |
' Supply ' (Variation froi | locomotive. f.

f ; TV 1368V)

¢ 2 | Digital Inputs - :

. 24 Nos. —-

(Minimum}

.3 ! Analog inputs |

'= . 15 Nos. ; Given in next table

© {Minimum)

. 4 'Data

. Recorded by -
. ESMON

63284

b
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The effective range for above Analog inputs to be recorded is given in the table.

below:

- S.No . ANALOG Nominal _ EFFECTIVE RANGE _
: : PARAMETERS FALUE - LOWER LiMIT | UPPER LIMIT |
N SPEED : 0 kmph 180 kr‘nph
2 TM Voliage 750V J 1060 v
.3 TM Current 800 A 0 1350 A

C 4. Battery Voiiage 110V OV 50V

. 5. . BC | ThroughAS . 25 K_glcm‘ 0 Kafem~ . 5.0 Kaglem®
Pressure | Through S5AS | 3.5 Kglem? O Kgiem? 1 50 Kgiem®
. 8, BP Pressure i 50Kglem‘ :  0Kglem® 6.0 Kglem®
: 7. Auxiliary Voitage 380V OV 500 V

2.4.20UTPUT:

. Sno.i  Signal | From | Remarks

.1 CANBus  :Event MS Circular 9 Pin Connector

i Output I Recorder !

2.5.1

EQUIPMENT DESCRIPTION:
EVENT RECORDER:

Event Recorder shall be a Microprocessor based unit. it shall be capabie of recording the
parameters given in Clause 2.8 cn memory defined bellow. All Data shall be written in

FAT16 format so that it can be directly copied to any IBM compatibie FC using standard
‘COPY" Command or “nrag and Dron” faature of MSWINDOWS E

WS Explarar,
The equipment shall be designed in such a way 30 as ic piovide an intelligent based
recording of Digital Parameters only (Time mte al ie decided by Recorder itself

whenever there is a chsa

ameter), however for the Anaiog
Parameters the recording st

n tha fmmw;nn sub clauses.

Ll P L~ R R

nge in the respective par
hall be dona as snacified |

= -

It shall have following memory/sub memory in i's data‘avent recording system:

INTERNAL MEMORY
CM memory of suffis

el capacity 1o coniain the following sub-
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SHORT TERM MEMORY:
To store the most recent data as per Clause 2.8 for various events and data as

recorded in the shoit term memory of ESMON for minimum last 230 minutes in lcop
form.

LONG TERM MEMORY':

To store the most recent data of various events and parameters as per Clause 2.8
for the last 80 days of halt and run or 50000 kms of distance travelled, in leop
form, with resolution of 30 seconds.

FAULT AND CONFIGURATIONS MEMORIES:

To record the equipment status and internal faults and contain customer specific
configuration parameters to be used for processing the stored data.

The internal memory shall be accessible through RS 232G port interface.

b. EXTERNAL MEMORY:

-
ik

Compact Flash Card shall be used as a External Memory Card. The memory card
shall withstand temperature up to 70°C OC and shall be accessible to only authorized
person. The Flash Card shall be procured form company of repute. Supplier wili
ansure the availability of spare memory cards for a period of 10 years from the

date of supply. The Compact Fiash Card shall be interchangeable from one foco to
another loco and also from one unit to another unit of any manufacturer.

The Compact Fiash Card shall have sufficient capacity to contain the following sub
memeries.
e . -

e e en s A gy cd
SHORT TERM MEMORY: cE‘J
CC;J
A minimum 30 minutes SHORT-TERM memory to record ail the parameters as~
per Clause 2.8 with resolution of cne segond as in the Internal Memory. :

LONG TERM MEMORY:

To store the most recent data of various events and parameters as per Clause 2.8
for the last 80 days of halt and run or 30000 kms of distance travelled, in loop
form, with resoiution of 30 seconds.

FAULT AND CONFIGURATION MEMORY .

As in the internal Memory.
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252

254

Co

NNECTOR FOR COUPLING:

Event Recorder shail be connected to ESMON through RS 485 serial port using suitable
connector as specified in Pin Allecation Detaile enclosed in Annexure il This
connection shaii be made in such a way, in case of faiiure of Event Recorder the Event
Ragorder unit shall be isolated from the Master and Slave of ESMON and bhoth Master

et Wl

and Slave of ESMON will work normaily wheh connected together.

SENSORS:

The foliowing Sensors shall be used for sensing various parameters:

.

iit.

1y,

. 8 PARAMETERS i TYPE OF SENSDR
f o : :
. N . iy ABR make sensors VS250B or
- ; Battery Voitage i ek
‘ VOLTAGE ’ equivaisin
: e e aa e ABB make senseors V310008 or
. 3 - Traction Motar Voltage | s :
% ! i equivaient
% CURRENT © Traction Motot Currert © /0B make e jﬁﬁﬁfzmom or
: | o MG _ -
P30 | Brake Cylinder Pressure ' Danfoss make MBS3200 % - 18NPT,
; Brake Pine Prassur : 4 - 20 mA 2 Wires sensor or :
- PRESSURE |~ e miperiessure equivalent ;
Horh Pressi : FESTO make PEV - Y% -Bor i
: rofh rressiie ; equivalent f

The connecting cables shall be provided with protective sheaths to withstand
arguous service conditions and sglectrical neises and shall end with polarized

connectors 1o eiiminate chances of inadverten! wrong connections. Sufficient
length of cahle connecting various enuipments shall ha supplied. In case of
giectric locomotives the distance between two cabs e ¢of the order of 20 melers
{Approx)

Supplier will submit a wiring diagram along with his offer. Cables, which are
covered in scope of supply, shall be indicated with lugs. The fentative functional

biock diagram of the system is shown in Annexure Vi

Terminals for Railway cables shall be of M5 standards.
Muiti core conper cables used shall be with 13 mm° PTFE insulated

~

Copper conductor with FRLS jacket along with shielding.

Connectors shall be used as per Pin Aliocation details enciosed in Annexure I},
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MOUNTING:

| S.No | Item . Symbolic | Place |
: l . Name |
T EweniRecoding Ut ER - Behind ACT Pandl
2 Signal conditioning Unit | 'SCU _ Behind AC-1 Panel |
3. Battery Voitage Sensor | BAS To be seen during Instaliation
4. ! TM Voltage Sensor * TMVS To ba seen during Installation
5. ! TM Current Sensor TMCS BA Panel
! 8. BC Pressure Sensor BCPS To be seen during Installation
7. BF Pressure Sensor | BPPS To be seen during Installation |

8. | Horn Pressure Switch ~  HPS 1 To be seen during installation :

g ! Wiper Sensor WS To be sean during Installation

The equipment shall be suitabie for mounting in any position viz. vertical, horizontal or in
any inciined pesition between the horizontal and vertical planes.

However detaiied drawings for above items shail be supplied by Chittaranjan
Locomotive Works, Chittaranjan (WB),

TRANSFERRING THE DATA:

Normally, the data stored in the Compact Flash Card shall be transferred to the PC
through Flash Card Reader Unit. The transfer of data from internal memory shall be only
in exceptional cases when the portabie memory has been damaged/ lost or cannot be

salvaged. Data Transfer Time in any case should not exceed from 05 minutes.

The data from the Compact Flash Card shall be down loaded when its reserved capacity
(85%) is used up, to prevent the recerded data being over written. To down load the data
the Compact Fiash Card shail be removed from the iocked cassetie compartment of

- Event Recorder and inserted into the “Flash Card Reader Unit " interfaced with PC

equipped with evaluation software. Afier the data is down loaded, Compact Flash Card
shall be erased for reuse. The Flash Card Reader shall be so designed that it does not
require o be disconnected frem the PC for normal use of the printer. it shall be pessible
to down ioad the data of oniy SHORT TERM MEMORY/LONG TERM MEMORY or boih,
with suitable commands.

The sysiem shouid be equipped wiih RS232 serial port for direct
downloading in the PC for internal Memcry.

83

M
.

163,
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2.8

2.0

PARAMETERS TO BE RECORDED:

The Event Recorder shall be capable of recording the foliowing parameters on memory.

a. Complete Data as recorded in ESMDN MASTER coming from ESMON MASTER
H‘}rndnh REABSE comm; inication

ST e 1 p L

h. Event Recording:

The equipment shall be designed in such a way so as to provide an intelligent hased
luuoru’r\n 'For Mimital Pag—apqal'arc Iy me '“*“3’\;‘3! jc daﬁlflerl b\!.r Dnnhrﬂer e alf

IJ’ LAy Fhr W ) P Vlll \l LIRS FIAS VRN RV | [l |

whenever there is a change in the respectlve parametier) of the parameters. Event
Recorder shall record the following parameters:

[ Speed in Kmph

i. OHE Voltage

i, Transformer Primary Current
iv.  Traction Motor Voitage

V. Traction Motor Cutrent

vi.  Notch Position of Tap Changer
vii,  Baltery Voltage

viii. Brake Pipe Pressure

ix.  Rrake Cylinder Pressure

X. Auxiliary Voltage

Xi. CAB1/CAB2 Activated CAB

xil.  Pantograph Up/ Down Position with respect to activated
wiih Status of VCR/ D) e Onen/Clos

LRy I W el AR A

Xiv.  Mode of Operationi.e. Tractlon Mode/ Braking Mode

xv.  Direction of Travel i.o. Forward/ Reverse with respect to activated CAR
xi.  Head Light Status ON/OFF

xvii. Flasher Light Status ON/OFF

xvili, Horn Status ON/QOFF

Xix. Status of Penalty Appilication

XX, Status of Fmempnrv Rrake h\'; Assictant Driver

xxi.  Tractive Effort/ Bramng Effort {TE= Kw x 387/Speed in Kimph, BE= TE/C.55)
xxii. Wiper ON/OFF
REPORTING FORMAT: .

"Repor‘inq format for Event Recorder Data shall be same as being used for printing
AN ﬁ-at-:s "’S ML {n Annvdrn I\j -:n-u-l Apexure \'I

LOCK:
ecorder unit shall be kept under aanabie 1ockmg

srew of any unauthorised personnel. The lock
il set of equipment.

The External Memory Card ©

arrangement o prevent a

~
shall have the commen key
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CALIBRATION:

The supplier shall provide the procedure for caiibration of the equipment and any kit
required for calibration.

INTERFACING EQUIPMENT AND SOFTWARE:

2121 INTERFACING WITH OTHER MICROPROCESSOR BASED EQUIPMENT IN

LOCOMOTIVE:

As Event Recorder is used for monitoring the various Events during the travel of the
locomgetive and also recerding these data on Static/Flash Memory, other Microprecessor
pased equipments like Fauit Diagnostic System, Static Convertor and Vigiiance control
Device might also require to share the same data. A system based on Controller Area
Network (CAN) Serial Communication Protocol shaii be deveioped within the Event
Recorder so that these data shall be available on a common BUS and can be fetched as
required by other Microprocessor based Equipments inside the locomotive.

The standard CAN Protocol to be followed is CAN 2.08B. Data baud rate shall be 250

kbps and MS Circular 9 Pin connector and 2 Core double Shield Twisted Fair cable shaii
he used for CAN Physical Laver.

Following code in Hexadecimal form shouid be used for various commands

COMMAND CODE {In Hex) ;
' Request to send ali data GO i
i Reply of all Data  C1
! Request for sending Date and Time 1 C3
| Reply for Date and Time | C4 ;

Firm Ware Version FGO_Fi
' Vendor ID F2 F3

; Equipment ID \F4 F5

DATA SEQUENCING C:D"

8. Parametcra ! identifier Code {lnHex} ! ¢y

' No. i | Request | Repiy cg’
1. Speed ' C5 | C6 AN

. 2. | OHE Voltage | C7 1 C8 -

3. ! CHE Current 8 ' CA B

i | TM Voltage1 . CB i CC
5. | TMVoltaged 1 CD ' CE

6. i TM Currentt . CF DO

7. | TM Currentd - D1 102 E

8. Notch Position o . D3 D4

9. : Battery Voltage - D5 ‘D6 ’

10. Brake Pipe Pressure . D7 D8

11. . Brake Cylinder Pressuret - De : DA
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i 12,  Brake Cylinder Pressure? . DR DC
- 13, ! Auxiliary Voltage “u” ' DD 'DE
14, Auxiliary Voltage "V’  DF ED
. 16. . Auxiliary Voltage "w” Ei [E2
. 16. | CABt E3 . E4
" 17. CABZ E5 "E6 I
. 18 i Panto UP "E7 | E8
' 45, i Panto Down o £5 ‘EA
. 20. | DJNVCB Open ] EB EC
' 21. | DJNVCB Close O B ED EE
i 22. i Traction Mode  EF _FO B
. 23.  Braking Mode “F1 , F2 i
. 24, | Forward Movement i F3 i F4
. 25. : Reverse Movement PFS ' FS ’
_ 26. | Head Light1 ON F7 . F8
' 27. . Head Light1Dim i Fg a
i 28. | Head Light! OFF _FB FC_
© 29.  Head Light2 CN . FD F
.+ 30, | Head-LightZBim -~ - - - - TFF 00
' 31. ! Head Light2 OFF 01 02 é
. 32. : Flasher Light1 ON .03 . 04
' 33. | Flasher Light1 OFF .05 . 06
. 34, | Flasher LightZ ON 107 | 08 B
' 85. ! Flasher Light2 OFF . 09 - OA @
. 36. | Status of Horn CAB1 . OB . 0C
: 37. i Status of Horn CAB?2 LoD : OE
. 38. | Penaity Appiication OF 10
| 38. | Emergency Brake by Assistant Driver 11 12 !
. 40. : Wiper1 ON 13 14 B
41, [ Wipert OFF 115 118
| 42. ! WiperZ ON 17 EE i
| 43. | Wiper2 OFF 10 1A |
' 44. " Wiper3 ON 1B 1C
' 45, | Wiper3 OFF 1D 1E ‘
. 46.  Wiperd ON |iF 20
i 47. | Wiperd OFF L 21 122

2.22.2 FLASH CARD READER UNIT:

To facilitate the transfer (downloading) of data from Compact Fiash Card to |BM
Compatibie PC, the tenderer will quote separately an interface unit (Flash Card Reader
Unit) compatibie with different versions of Windows, iBvi — PC. The purchaser shali
dacide the guantity to be sunpiied.

2.12.3EVALUATION SOF TWARE TO ANALYSE THE DATA:

Necessary sofiware for data retrieval, analysis and printing. in the above manner shali be

deualn

¥ st

ped and supplied by the manufacturer of the Event Recorder. The software shall
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be menu-driven and MS Windows 98 compatible and shall not require knowledge of any
pregramming language and shall be suitable to be operated with minimum computer
fiteracy.

The softwara shall have file management systam for retaining the data in tha filsa name
assigned by the user. The file management shaii not require any knowiedge of DOS.

2.12.41BM PC (PENTIUM OR ABOVE) WITH PRINTER:
This shali be installed by Indian Railways.
2.31 COLOUR SCHEME:
The colour of the equipments shalf be as per 1S = 5 Grey as follows:
Event Recorder ; Shade Code 631
Housing of All type of Sensors* .. Shade Code 632 .
* Only for Housings developed by Suppliers.
2.14 TIME SYNCHRONISATION:
The Clock of Event Recorder shall be synchionised with the Clock of ESMON
pericdically. The pericdicity shall be 6 hour or whenever Driver takes charge of the

iocomotive and enters DriveriD. The resolution of the Time synchronisation shali be up to
1 seconds.

= i

2.16 COMPATIBILITY:

The Event Recorder shall be compatible with Microprocessor based Electronic Speed g;

cum Energy Monitoring System in a following manner: g

i)

2.15.1 The Event Recorder shall be compatible with Microprocessor based Electronic Speed &;
cum Energy Monitering System to RDSO Specification ELRS/SPEC/SPM/0002 (Rev 0) -,
May 99 and its further revisions. ‘

2.15.2The Event Recorder shall be compatible with Speedometers upgraded with the
Microprocessor based Electronic Speed cum Energy Monitoring System to RDSO
Specification CLRS/SPEC/SPM/0002 (Rev 1) May 99 and its further revisions.

2.153 The Event Recorder shail be capable of independently importing the data regarding
Speed and Energy through RS8485 Communication Port of Microprocessor based
Electronic Speed cum Energy Monitoring System to RDSO  Specification
ELRS/SPEC/SPM/0002 (Rev 1) May 98 and its further revisions on Cross Vendor

Basis.
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3.1

3.2

- 33

3.4

3.5

3.6

CHAPTER 3

CLIMATIC & ENVIRONMENTAL CONDITION

TEMPERATURE:

The Event Recorder will be fitted inside the locomotive where the temperature will be

a) Maximum temperature } Stabled Locomotive under sun ;70 deg. C

1 On beard Working loco under sun. : 85deg. C
o)} Minimum temperature © Udeg.C
¢)  Average temperature. 47 deg. C

RELATIVE HUMIDITY:
Upto 100% during rainy season.
ALTITUDE: .......
Upto 2500 m above mean sea level.
RAINFALL:
Very heavy in certain areas. The loco equipment shall be designed suitably.
ATMOSPHERE DURING HOT WEATHER:

Extremely dusty and desert terrain in certain areas. The dust concentration in air may
reach a high value of 1.6 mg!cm3.

COASTAL AREA:
The equipment shall be designed to work in coastal area in humidity and salt laden
and corrosive atmesphere. The maximum values of the some of the parameters shall’

be as follows:

a) Maximum pH vaiue :8.5.
7 m

b} Sulphate ng /litre
¢ Max. concentration
of chlorine : 6 mg /litre.
d) Maximum 130 micro siemens /icm

Conductivity
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3.7

3.8

3.9

VIBRATION:

The equipment shall be designed to withstand the vibrations and shock encountered in
service satisfactorily as specified in IEC1287 (1885 -07) and 80571 (1998 - 02)

publication for the Electronic Equipments used on Rail Vehicle and relevant [ECs as
applicable to other equipment.

ELECTROMAGNETIC POLLUTION:
High degree of electromagnetic pollution is anticipated in locomotive machine room,

where the squipment will ke mounted. Necessary precaution should be taken in this
regard.

The system shall be interference free from the communication system between the
Guard-Driver-Control. The same chould be tested as per I[EC 81000 for EMC

. compatibiiity. Details given in Clause 6.2.4.

SPIKES & SURGES:

Provision shall be made for suppression of transients (spikes & surges). The
equirment shail withstand, witheut damage, the surge test mentioned in Clause 6.2.9

.-y 83."3,5

[
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4.1

4.2

4.3

.44

46
4.7

4.8

CHAPTER 4
SCOPE OF SUPPLY

The scope of supply covers development. supply and commissioning (Only for First
two cets) of complete set of Event Recorder for 25 kV AC Tap Changer Lecomotive as
per technical requirement laid down in this specification.

The supplier shail supply suitabie Singie user license for the software tool for Data
Retrieval, Analysis and Configuration of unit.

Three days training for five persons per location is to be offered for IR personnel for
training in the field of testing, maintenance and treubleshooting and repair.

Detailed operation and maintenance manual and Spare Catalogue. .. . . .. ... ... ...
Installation Drawings.

List of spares for 3 years maintenance.
Repair charges for the PCBs.

Testing jigs for troubleshooting at card level.
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CHAPTER 5

INSPECTION

5.1  The whoie of the material or fittings used in the construction of the equipment shall be
subjected to inspection by the Inspecting officer and shall be to his entire satisfaction.

5.2 The inspecting officer shall have the power to:

5.21 Adopt any means he may consider necessary to satisfy himself that ali the matenails or
fittings specified are actually used throughout the censtruction.

5.2.2 Visit at any reasonable time and without previous notice, either contractor's works or
is sub-contracter's works to inspect the manufacturing and the quality of the werk at
any stage.

5.2.3 To reject any materials or fittings that does not conform to the relevant standard

" specifications or have not been manufactured in accordance with the approved
practices. The rejected materials or fittings shall be marked in a distinguishable
manner and shall be disposed off in such manner as the inspecting Officer may direct
to avoid its inadvertent use in the product crder as per this specification.

5.3 Testing of equipment and fittings shall, as far as possible be carried out at the works of
the manufacturers. Testing of bought out components may ailso be carried out at sub-
contractor's premises, if so required. The contractor shail provide free of charge, such
materials or fittings as may be required for testing whether at his own or his
subcontractor's premises. The test for which faciiities are not available may be carried
out at RDSO or any other Government approved laboratory for which the testing
charges shall be payable by the supplier.

8.4 The inspecting Officer shall select all the equipments and the fittings required for test
and the tests shall be carried out in his presence. N

_ o o ) ) . %

5.5 No material shall be packed or dispatched until the Inspecting Officer has passed it. £ 7
The contractor's responsibility for its efficiency in every way shall remain the same as if¢eq
it has been tested by him. ~

5.6 Should any part require aiteration or any defect appears during the test or trial thef
contractor shall, without any extra charges, make such alteration of rectify the defects
to the satisfaction of the inspecting Officer.

(2]
=~

Copies of Maker's test certificate. guarantee the performance of the squipment shall be
sunplied in dunlicate along with the delivery of each set of equipment.
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CHAPTER 6

TESTS

6.1 CATEGORIES OF TEST

61.1 TYPE TEST:
Type test shail normally be carried out on one units of equipment of the
approved design. if there is any change in design or scurce of supply ¢f any
components/sub-componenis/assembiy, units made to the changed design or
from new source shall be treated as new item for the purpose of conducting
type lests.
The Type Test shall be repeated once in Three years by RDSO.

6.1.2 ROUTINE TEST:
Routine test shali be carried out on the pieces of equipment of each order.

6.1.3 ACCEPTENCE TEST:

Acceptance Test as given in the table 1 shall be carried on 10% of baich
quantity subject to minimum of 5 nos.

8.2 TESTING DETAILS:

Test mentioned in Table 1 shall be carried out on the Event Recorder.

Table 1

 S.No Kind of Test ‘ i Clause
L Type Tests | Routine Tests | Acceptance
; . . Test
i 1. !'Visual inspection ? Yes Yes Yes
. 2. | Performance test Yes Yes Yes
| 3. | Reverse Polarity Test | Yes : Yes : /es
. 4. Effect of voltage variation . Yes | : Yes
' 1C. | EMI/EMC Comipatibility Test Yes : - 5 -
~’5. Temperature variation Yes - f
_H__E_ Sait Mist Test Yes - ' .-
._T. ‘!insulation Resistance Test  Yes Yes . Yes

6. Diclectric test Yes --- : Yes

9. - Surge test Yes e Yes

17. ! Vibration and shock test Yes ’

12. . Burn in Tes Yes ' Yes Yes




T P

BT

Page 21 of 2 ISSUEDON 21842005 SPEC MO, ELRS SPECER, 9033REV 91 Mar 2003
12. . Functional Test {As per ! Yes ,
| Test programine finalized | }
i during design  approval -
. stage} ‘
6.2.1 VISUAL INSPECTION:
Visual inspection shall be carried out to ensure that the equipment under test is
of acceptable workmanship and in cenformity with manufacturers design
specification accepied by the purchaser. Make, rating of equipments,
subassemblies will be checked with the detalls as per apnroved design. if a
change is reeded in make of rating of imporiant equipments, sub-assemblies, it
should be intimated and should have approval of RDSO. Equipment with
medified subassemblies will be given separate revision number. Al the
important dimenslons will be measured and should be In permissible tolerance.
Following shall be checked:
i.  Provisions for locking arrangement.
if. Cable sockets and terminals.
Hi.  Pin Allocation Details
iv. Mounting arrangement.
v. identification markings.
8.2.2 PERFORMANCE TEST:

Performance test is catried out to check and ensure that the performance of the
squipment is in order and meets the specification requirements. This test shall
be carried out at femperature 37+3 deg. ¢, refative humidity between 48% and
80% and magnetic field not significantiv different from that of the earth. The
aperating voitage snali e nominal voitage specified in Clause 2.4,

5.2.2. 1GENERAL WORKING:

Run the complete sysiem on a test bench give the Speed Signai through
ZSMON, Connect all the sensors, Length and itype of connecting
cabiefterminais etc. shail be the same as v be supplied. Theck for working of
the system by simuiaiing all Events,

W S VR S [ o Y U s JE AP R | SR, ek b 3 [
ARer this period Svent Recoirder shall be connected o PT for down icading the
data from internal & external memery 1o check that the recording are being

LT {183
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carried out as required. Both the Short Term & Long Term data shall be
downloaded & checked.

6.2.2.2REVERSE POLARITY TEST:
Effectiveness of reverse polarity protection shall be tested over a period of not
less than 1 minute within the specified voltage range. After this test the system

shall he connected correctly and performance test shall be carried out
Equipment should perform satisfactorily after the test,

6.2.3 EFFECT OF VOLTAGE VARIATION:
The complete system shail be operated and the operating voltage shall be
varied between the limits specified in Clause 2.4. The variation in the voltage
sheuld not affect performance of the equipment.

6.2.4 EMC/EMI COMPATIBILITY TEST:
a. RFIRADIATED/ RADIATED SUSCEPTIBILITY:

This test shall be conducted as per IEC 1000 - 4 — 3. The complete system in
simulated installed condition shall be put in to the Radiation Chamber & desired

Radiation as defined beilow shail be appiied:
Freq. Range . 80 to 1000 MiHz
Field Strength : 10V/m
Amplitude Modulation: 80% at 1kHz Sinusocidal

During test the equipment shail be watched for malfunctioning or any erratic
. behaviour. Data recorded in the memory of the system during test shall also be
. downioaded & evaiuated through Evaluation Software for the performance of
the system as well as Data Recording & Downloading system,

No degradaticn of the system & maifunctioning should be allowed during
of after the test,

b. INDUCED RF FIELD CONDUCTED/ CONDUCTED RF SUSCEPTIBILITY:

This test shall be conducted as per IEC 1000 - 4 — 6. The complete system in
simulated installed condition shall be put for the test specified in IEC. The
desired Radiation as defined heiow shaii be applied on DC power in iines of
Event Recorder & analog and digital input lines of Event Recorder:

Freq. Range : 0.15 to 80 MHz
Amplitude : 10Vim
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Moduiation : &0% Amplitude Moduiation

During test the equipment shall be watched for malfunctioning or any erratic
behaviour. Data recorded in the memeory of the eystem during test shall aleo be
downloaded & evaluated through Evaiuation Software for the performance of
the system as well as Data Recording & Downloading system.

No degradation of the system & matfunctioning should be allowed during

ELECTRICAL FAST TRANSIENTS/BURST:

This test shali be conducted as per IEC 1000 — 4 - 4.The complete system in
simulated installed condition shall be put for the test as specified in IEC, The
recommended test severity level is level 4 with Direct Coupling for Power Lines
& with Canacitive Coupling for Communication & Signal Lines. The EFT of
defined severity shall be appiied on Communication line, Analog and digital

'xnput lines of Event Recorder & DC power in lines of Event Recorder as follows:

Severity for Level 4 Pulse Shape : 5/50 n seconds

Power Lines | Communication & signal |
‘ Lines
"Puise Repetition. 25kHz 5 kHz
i Rate
"Coupling & Pulse | 4Kv 2KV
i Amplitude . Direct Coupling both positive | Capacitive Coupling both |
! - & negative side for 60 . positive & negative side for | -
. seconds each sides . B0 seconds each sides |
S
During test the eguipment shall be watched for malfunctioning or any erratic &)
behaviour. Data recorded in the memory of the system duting test shall alee be &?
downioaded & evaluaied through Evajuation Software for the performance of o
the system as well as Data Recording & Downloading system. ‘a
]

No degradation of the system & malfunctioning shouid be aliowed during
ot after the test.

POWER FREQUENCY MAGNETIC FIELD:

This test shail be conducted as per IEC 1000 — 4 — 8.The complete system in
simulated installed condition shall be put for the test specified in IEC. The



Page 240f 39 . ISSUED-ON 21042008 ¢ SPEC NO. ELRS/SPECER DO3XREV 0} Mar 2005

recommended test severity level is level 5. The Power Frequency Magneuc
Field of defined severity shall be applied cn system inall X, Y, & Z planes

Frequency: 50Hz
Amplitude: 100 A/m Continuous Level 5 for 60 seconds in each plane.

During test the equipment shaii be watched for maifunctioning or any erratic
behavicur. Data recorded in the memory of the system during test shall alse be
downloaded & evaluated through Evaluation Software for the performance of
the system as well as Data Recording & Downloading system,

No degradation of the system & malfunctioning should be allowed during
or after the test.

8.2.5 TEMPERATURE VARIATION TEST:

6.2.5.1COOLING TESTS:
Complete system shail be placed, without any voltage applied, in a chamber

whigte the temperature s progressively towered from ambient tothe fowest - -

agreed temperature (af ieast up 10 U deg C) over a period of time not less than
30 minutes. The assembly shall be kept for 2 hours, at the lowered temperature
with a tolerance of + 3 deg C (this period starting from the thermat enciosure is
uniform throughout)

At the end of this pericd the performance test {Clause 6.2.2) shall be
carried out keeping the equipment at iow temperature.

6.2.5.2TEMPERATURE RISE TEST:
a. DRY HEAT:

The complete system or the individual sub assembly as the case may be
normally energized shall be placed in a chamber where the temperature is
progressively raised from the ambient temperature to 70 deg C or ¢ highest
agreed temperature, with tolarance of + 2 deg C, over a period of tima not less
than 30 minutes.

The assembly shail then be kept for 3 hcurs at this temperature {this period
starting frem the time when the temperature throughout the chamber is
uniform).

At the end
carried out.

o

f this period, performance test {Clause £.2.2) shaii be

b. DAMP HEAT:

F’iace the equipment in the humidity test chamber. Raise the oven temp. to
40 & + ')01'“. and hnr\mdlt\; of 10004 nver a nariod of 2 hre.

UI‘PJUI
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6.2.6

6.2.7

§.28

Note ithe reading of time, humidity and temperature of oven after every hour.
Stop the test after the chamber has attained steady state readmg for last ten
hours, Now scm~=>rthc~: temperature to room temperature (25 + 10° C)over a

period of 3 hours, keeping the relative humidity between 80% and 100%. Atter
this cycle carry out the performance iest {Clause £.2.2) and dielectric test as
per {Ciause 8.2.8) of this test procedurs

SALT MIST TEST

The solution foi producing the salt mist shall be prepared by dissolving 5011 g
of Sodium Chloride {NaCl) analytical reagent quality, in distilled or
demineralised water to make 1+ 0.02 | of final solution at 20°C, if the pH does
not lie between 8.5 and 7.2, the solution shall be rejected,

- e

During the test the temperature in the test chamber shall be maintained at
35LT°C

N b .

The solution and the air u ed to produce the salt mist shall have a temperature
equal to that of the test chamber,

The equipment should be tested in the manner in which is expected o be used
and sheall be arranged as nearly as possible, in the position it will cccupy in
actuai use.

The test chamber shall be kept ciosed and spraying of the salt solution shall
continue up to 18 hours withcut any interruption.

t the end of this test, the equipment shall be washed in running tap water for 5
min, rinsed in distilled or demineralised water, then dried t¢ remove droplets of
water and stored under the standard atmospheric conditions of the testing area
not less than 1 hour and no more than 2 hour,

After that equipment is subjected o visual examination. No major damage shail

occlr to equipment during this period, then perfermance test shall be carried
out.

INSULATION RESISTANCE TEST:

:3

. Y Y megget shall be carried out and it
should not be iess than 100 M at '?O BH for all the circuits.

ietectric test is to prevent the mounting of compona! nts too close to

LS
mafai cans T”e tact Sr\all na r\arr:orl nui{ with tha hnrﬁlnf hAarA
0

il WO wnar i Wr bl i l.IiG Aol i WA A

ts place of operation at room temperaturs. The test voltage of a
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6.2.

nominai frequency of 50 Hz shall be appiied for 1 min. between all the terminals
of the circuit board shert circuited & metal rack of the electronic agsembly. For
circuit board with a metailic supporting frame, the {est voitage shail aiso be
applied between all short-circuited connections of the plug connector and the

metallic supperiing frame. The test voltage at frequency of 50 Hz or 60 Hz shall

be approximately sinuscidal form, the rms. Value of the test voltage shali be:

1000 V for rated supply voltages betweer. 72 and 125 V.

O

The tests shall be considered as satisfactory if neither a disruptive discharge
ner g flagshover occcurs,

SURGE TEST:

The surge voltage shall be applied st the point of connection between the
external circult and the slectronic eguipment likely 1o produce surges, in the
form of wave shown diagrammaticaily in figure-1.

The duration D corresponds to the time value laid down for the surge voltages.

The energy of the surge will be defined by the impedance of the generator,
which shall not exceed 5000

if no cther values are agieed between the user and the manufacturer, the

values to be considered for the test are as follow

sy

A=15KV, D=45us impedance = 500 Q (fig I}

It is also possible fo apply the waveform defined in fig li; the test may then be
carried out in accordance with the diagram in figure IV,

The vaiues corresponding to the test with 1.5 KV are given in fig.li

The test shall be considered as satisfactory if it does not give rise to any
deterioration or abnormai operation.

Permittad transient surges (non-repetitive i.e. with an interval greater from 5000
times the duration of the surge). Transient non-repetitive surges with respect fo
the zero potential of the supply. which are to be withstand by the electronic
equipment, without disturbances at the connections between the later and
externai circuit, shail have the foliowing maximum amplitudes:

e

7KVioratime D=0.1us
4KV ioratime D=1us

(S N ) iy S L] r.lhl
3KV foratime D=3 s
15KV foratmeD=45yus
800V foratime D =100 us

Time D being that defined as above

Cric 0 ELRSSPROER SGXREY 0 Mag 2003
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§.2.10 THE VIBRATION AND SHOCKS:

The complete assembly or a sub-assembly together with its auxiliaries and
motinting arrangements (including shock absorbing devices, if used) shall be
subjected 1o the following tests under the prevailing ambient conditions of the

testing area in three mutually perpendicular planes. For these tests, the
eguipment shall be secured in a suitable position, to a machine preducing
vibrations of sinusoidal form, with adjustable amplitude and frequency.

a. DETERMINATION OF RESONANCE FREQUENCY:

in order to determine the possible existence of critical frequency producing
resenance, the frequency shall he varied progressively over the range 1 Hz -
50 Hz within a time not iess than four minutes and the amplitude of osciifation
(2) expressad in millimetres should be varied as a function of frequency (f)
according to the refation,

a = 25/ for values of 'f from 1 Hz to 10 Hz.
a = 250/ f* for values of 'f exceeding 10 Hz & up to 50 Hz.

If resonance is produced, the corresponding frequency shall be maintained for
ten minutes in each cace with the apparatus alive. A check shall be made that
no iii affects resuits on the operation of the apparatus.

b. TEST WITH SUSTAINED VIBRATIONS:

The equipment in operation shall be then subjected to sustained vibration for a
pericd of 2 hours either at the critical frequency, if any detected during the
above test, or alternatively at a frequency of 25 Hz. The ampiitude of the
vibration shall be the value corresponding to the frequency concernad.

c. TESTS TO SIMULATE THE EFFECT OF SHUNTING SHOCK:

The equipmeant, in operation. shall be subjected for 2 minutes to 50 Hz vibration
of such nature that the maximum acceleration is equal to 30-m/isq sec
{ampiitude a = 0.3 mm). At the end of the above tesis the assembiy shall be
subiected to performance tests {Clause 6.2.2) and di-electric test (Clause

5.2.8).
6,2.11 BURN IN TEST:

The cards used an the equinment will be subjected fo bum- in as per the
Cy )

'S
Lemnerah =

fe in Annexure-ll. The cards will be kept energized during the
test. Functional test of each card will be carried out after the burn in fest, This
will he part of internal test by manufacturer, whose results will be submitted
during rouiine test,

if

F it ] b




Page 280f30 . ISSUEDONZ1.042005 | SPEC NG, ELRSSPEGERQO3HREY &) Mar 2003

-
-

7.2

7.3

CHAPTER 7

TEST CERTIFICATES AND MARKINGS

TEST CERTIFICATE:

The manufacturer shall provide test certificate of the system/parts procured
from cutside and used in the equipment suppiied o the purchaser.

The Semiconductor devices, PCBs used do not come under scope of this
clause. However the supplier shall ermL.re quality and performance report of

above components by enciosing in internal Test Report of the System and
submitting it to RDSO before Proto otyne o Tasgt.

iDENTIFICATION MARKING:

The following particuiars shall be clearly and indeiibly marked at the
appropriate location of the equipment.

a, Manufacturer's/Supplier's identification or trademark.
b. Manufacturer's/supplier's designation {type, symbol or code etfc).
C. Manufacturer's serial no/Batch no and year of manufacturer.

d. Name of the equipment e.g. ‘Event Recorder’,

MARKING OF TERMINALS:
The

£ tin
1 wiF

correct operation of the equipment depends upon the specific connections
=) ‘erqﬁiqc% on cyciom Ar: such torminaic g chau na m::ri..'erl anprnnriatel\:j,

YR, =2 N

@
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SURGE TEST

Annexure |
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Annexure-|i
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Annexure i

Pin_Allocation detaiis for Event Recorder

Following Connectors shall be used in Event Recorder:

1.0 18 Pin D Type Connector:
This connector

28 S Circulay Gonnector:

shall be usad for fzeding Signals from ESMON.

This connector shall be used for making connections with the outside peripherals.

3.0 PIN ALLOCATION DETAILS:

Pin allocation for both is given below

Signal Type Communication {R5435)

L From ; To

T MASTER of ESMON " EVENT RECORDER :

— bl s

: Connector i Pin Connector : Terminal : Signal Name ;

D Type _+ Ne Type Ne. N

i7 (E Py T 5 RS4558B |
50 Pin D - Typo 3 | PinD - Type 7 RSASSOND
! -ER {Male) = AGEE
50 - S RS485A
Signal Type Communication {(R5485}

L From To
"EVENT RECORDER _ SLAVE of ESM\.:-N _ . signal Name -
Connector Pin Connector i Terminal | = c;
_ Tyne No. _ Type . No, | %

1550 - Tvos | 2 TV T RS4BSE T o
Femal f)“pe 7 . B0PinD-Type 33 RS485GND | &
T EMAe. e 50 RS455A |4
Signai Type ~ ) DIGITAL INPUT
To
From T =
. Terminal CEZENJtRECGRU'ﬁ:mmaI Signal Name
Signai hiame : :r,'lma : 0.,.;:1 ot No, |
“Activation of ¢ CAB1 | BLKey  MS31U2RZZ2-14PW A CAB1
’ CAR CAR2 BL Key (19 Pin) B CAR2
Statye of | FEMOT . ZPTH c PANSFT
Panitograph Panto? - ZPT2 0 ' t"!—\\’i:\_}hj! 5Z_UPi |
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Statiis of
DJNCB

DJFB

- Aux. N/O |
- Interiock

of

| DJNCB |

i Emergency :

Brake

. Through

RS

OJNVCE

OPEN/CLOSE :

n

Status of
Penalty
Appiication

EMER_BR

In!

GRDO

PENAULTY

up

“SMGRVE -

GRO

| Up | GR_UP
 Neteh Down : SMGRVE . GR_DN
: Position . Down -

| | on | SMCR GR ON
ON

. BETWE | SMGR

! ! = T
. _EN_ | BIN | GRETN
; Traction | interlock ! TRAC
! Moedeof | | of CTF

. Operation | L AUX N/Q

| | Braking | Interlock ! BRAK

' of CTF |

Aux N/O | ;
| interlock ! ! |
i Forward | of i R i FORW
. ! . Reversor a E

. Dtrection of | A &

i

; 1

Travel | P AUX NIO i ?
i ' H 1 i

. interlock | ! !

| Reverse | of s REV
5 ' Reversor ’
“j“ ’ !
. Battery : U ‘ 0 e
H N . : (&) V
: ! . Negative : i o
: . From ’ :

, o  Head | MS3102R22-14PX |
i . Light , {19 Pin)

A HLION
Switch i

: : From
Status of ) ~c o Head = 1 DIM
Head Lignt1 | DM | iy . T
i Switch
. From
OFE Head C Hi 1 OFF

Light

[ ST Ty
VYL
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. ON Light D | HL2ON
Switch
Statusof ot ¢ oM |
HeadLigntz | ="+ 97 UM
~ Head
L QFF 1 Light | F | HL2OFF |
. Switch ¢ ;
- Output of ; s
L AN Controb N, i
atus of N : i
Flasher i . Flasher |
Lighﬁ i Output of | § i
 oFf | Control . H | FLIOFF |
L Unit of | % o
Flasher | L
" Qutput of |
o Contro! | |
Coon | ooner “J - FL2ON
tatus of | ator |
Fiasher | . Flasher !
Light2 . Qutput of ! |
 oFf | Control K | FL20FF
Unitof |
% Flasher
’ Prasstre |
statusof | B! | switch | Lo H
Horn Pressure | ! |
CARB2 | Switen | M H2
Status of |
Wiperi | ON . N
Status of |
Wiperz | N P
Status of ! N n
VWiperd ! ON R
Status of _
Wiperd ON | >
i . Battery !
' Negative | v B -ve 1
. Signal Type DIGITAL SIGNAL
' From : To . Signal Name
: o EVENT RECORDER ;
CPARE MS3102R22-14PY | DIGITAL
. {19 Pin) : INPUT
e MS3102R22-14PZ : CHGITAL
SPARE (19 Pin) QUTPUT
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Signal Type ANALOG INPUT
From Te é
: SENSORS . SIGNAL CONDITIONING UNIT
SRS e s © Signal Name
. Sianal Name &7 itfia Connectud ; :
é = No. . Type | . '
| o ar1nn | A +V
| Traction o From 1 MS3102 1 \\eaymorigosw BT 1 GND
i Moter | Voltage | R16-9P , 4 Pin) c my ';
I Voltage Sensor 4 Pin) i , D oOuTPUT
: ! A ¥
. Traction m | MS3102 | pnions ooy i g
- Motor Voltage | R16-9P . "7 S U e
Voltage4 Sensor ; (4 Pin) : { } N ' OUTPUT '
t ! 1 A ! ;
Traction | From | MS3102 | pesiooiiccr i | anp
Motor i Current | R16-9P | "7 Piﬁ)““’ — T :
| Current1 5 Sensor {4 Pin) ' D T OUTPLT 7
Tractic'n- E From . MS31C2 ' MS3102R16-982 : g f CTIJD
. Motor | Current | R16-GP | "“"(4"._,.'”) R o —
. Current4 Sensor {4 Pin) i 5 aUTRUT
I s : A ma : A | +V
' Brake Pipe | | looodre | MOBI0Z L ys3igorisssw B 1 GND
| Pressurei | : o (5 Pin) P C -V
(NPUTA9) | (4Pin) (i) ‘ S SOTEOT
| Pressure | . A +V
| Brake Pipe |  Sensor | ’;gf‘gg’; . MS3102R168SX | B | GND
© Pressure2 | (INPUT | ', 00% | (5 Pin) . T Y
| sag | “Pm O oUTpdt
i" o Pressure | .| A W
Brgke Pressure ; M33102 . MS3102R16-8S5Y B : GND
Cvlinder | Sensor : R16-9P ! 5 Biny S e
Pressurel | (Bogie 1) : (4Pin) | = i) S ik
n AR U D OUTPUT
. MS3100 | LA +V
Cylinder . Sensor  , R16-OP . 5 Pin) = Y
i Pressure2 {Begie 2) (4 Pim) D OUTPLT
From ¢ AL +V
| Battery ¢ votage | MSST020 e 0oriess B GND
| Voltage Sensor  : R16-9F (4 Pin) o c -V
i . (INPUT | (4Pin) vEER N
. ZBA/UBA) D OUTPUT
. Auxiliary | Voltage o1 MS3102R18-1P A U1
~ Voitage “u” © Sensor rhu {7 Pin) B u?2
Auxiliary © Voltage BTy C v1
. Voltage ™" : Sensor D

v 2
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63295

J--’

, Auxiliary Voitage BT w B Wi ‘
! Voltage "w Sensor T —TF — ;
! i : ; : ! W z
P MS3102 oy o
oo I\LEADQ - MS310ZR15-48 S
H S"i"\RC TR I0-2 P R=1 HNU T :
: (4 Pin) ' :
i - {4 Pin) i
 MS3I0Z T \ysaq00R184W |
! SPARE R16-9P 4 Bim ; INPUT
. (APin) | W -
- MSS102  mss102R1848X | !
SPARE ! R18-9P | ; ] INPUT :
: R16-9P (4 Pin) ; |
] . _{(4Fin) j
! © MS3102 i
oo  MS3102 - saioorIB4SY | —— ;
- SPARE R18-GF (4 Pin) ! INPUT !
| (4 Pin) N
Signal Type Anaiog
: From 5 To i !
. SIGNAL GO‘\!BnlONlN\: GNIT ~ EVENT RECORDER ai :
i : - — e ———— . Signal Name .: . .
i Connector . Terminal | Connector ' Terminal ! :
:’ Type No. Type ' Ne.
h s T T e E i g 1 i i
] M33102R f MS3102R | ;
20L-488X ; 201 48P C T
(i8 Pins) (19Pins)
MS3102R ; MS3102R T
:' 20L-485Y | 20L-48PY :
: {19 Pins) (19 Pins) L |
Signal Type
CAN Qut Pyt
Erom ©7 " To Other Microprocassor Based Equipment in !
T l.ocomotive
EVENT RECORDER T ) B
Caonnector ' Terminai | Signal Tenminai
] Type - No. _ Name No.
: A CAN_L LAN _L Bus Line(Cominant Low) |
. B AN, \;ND ~ CANGround B
MS3102R 145A- © - Spare %
« CAN_SHL . . 5
6P D = Optional CAN Shield =
(7 Bin} U__ _
_ E GND Optional CAN Ground
- F CAN H CAN_H Bus Line(Dominant High)
o CAN W+ Ci f;gnal C AN nvtprn:a{ nnmtl\m 5|mn[u
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i

Signal Type Power Suppiy (110 VDC)
From To
: Terminai in CAB . event Recorder - Signal Name
Connector . Terminal ; Connector . Terminal ;
. Type - No. Tyne i No. ‘
: rom tarminale n 4 : : B-VE ’
| Fromterminale | Ms3100R10SL3P | :
. provided by L.Riysin : (3 Bins) 5 ] Spare :
i i CA P A2 =) ; ? —-
Loco CAR | | € B+VE
Signal Type Power Supply (110 vDC)
From : To :
Terminal in CAB i Signal Conditioning Unit ___ Signal Name .
Coninector . Terminat | Connector . Terminal | ;
! Type . No, | Tyne i Neo, !
From terminale - i- A B-VE
proviaes oy IRyein | MSSTORIOSLIP o —
Loco CAR —_ \w TS — = -
Signal Type PC/ Laptop Interface
From ; To !
Event Recorder : PC/ LAFTGOP .~ Signal Name
; Connector Connector :
Tuna Tuna
4.4 4SS S N1 e PO SOV
i : §232C -~
; 9 Pin D Type A RS RS232C *

Seriai Port

Note: The connector type numbers given are for the connectors mounted on the respective

i . . H i $ ha cal
units. For interconnecting cables a corresponding mating part to be sel

* Data Transfer Time in any case should rict excead from 05 minutes.

scted
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Annexure [V
NAME OF FIRM , '
SPEED CUM ENERGY MONITORING SYSTEM i
SHORT TERM MEMORY: DIGITAL REFPORT :

File Nane Starting Date dd-mm-yy End:Dale dd-mwn-yy
Shed Starting Time hh:mm:ss : EndETime hhkimim:ss
Loco Na. Start Distance <m - End Distance Km
Eguipment no May Speed Kmpeh

e e e s e e

Inst et | OHE L OHE L TM o TM 52; B 1 ae | Awe |
Date: Tine o ~ | Valta | Curre | Volta | Curre Fras - nu "Cansurned Energy Event *
Oistance | Speed ; tag Pres | Voltage |
ge . nt ge mt sure | 7 :
i e sUure
,4~| e v e — s —— == - E3 . e e _.._....!....... S
TITITT p B By
MM M| M NTClulviwl " Hait
_ e : . Vol | Kgl | 1 ' n Total
dd-mm-yy  hh:mim.ss [e1] Km/h K Amps |1 14114 ts | e l? _ K towh Kwh
Volts Kg{? Volis :
om b
- s S A ST SV
; i
__ Tctal Dynamic Break [T "Total Coasting T T T T T bt T T T
R i e | . Eistancs Era
Duration Digtance Duration Distance Duration Traveled Cc.nsur%{e d
T rAmNss T TKm HHniss ] km Armse T km Ko

Al Digital Parameters shall be taken as Events and shall be clearly indicated in the Event column whenever take place.
R i

oy

"6329¢
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NAME OF FIRM .
SPEED CUM ENERGY MONITORING SYSTEM
LONG TERM MEMORY: DIGITAL RSPOR T.

'

3

dd-mm-yy

Annexure V

File Narme Starting Date End Date dd-mrm-yy
Shed Starting Time hh:mmess End Time Rh:mmiss
Loco No. Start Distance Km : End Distance Km
Equipment no. May Speed Kmph
e e e - S, BT T - e e
OHE | QHE | TM ™ BF |
Date Time D_lr;sl. pi n"t; g Volta | Curre | Volta | Curre :;Ot Fres ?FECS V('nl‘,:" :( Consurmned Energy vent *
rslance | opee ge nt ge nt 91 sure | '® PIage
_ - , SN N AU USRI SO S A2 S 2L S B S
TIT{T|T 2l
MM M| M S Ciu|viw Halt
[ ] Total
dd-mm-yy | hh:mrnss Krm Km/h Kov Amps |1 14| 1] 4 \{gl cKrgq 1 20 E\:{:} Kwh kcv‘t,ﬁ
Volts Kal b volts
. . - L. - — e S RS CAALIN S SN A [
@ Total
Total Dynami: Break ) TOt 'l Coasting I e ]|
§ . - ' o _I:nergy Consumed
i Duratlon Distance DJ.:Arahon Distance Duration Dlstani,eijrfjﬂ?fi - B f Hal | Total
| HH:MM:S Km HAvMSS | Km HHMMSS | 1 Km Kwh | Kwh | Kwh

* All Digital Parameters shall be taken as Events and shall be clearly indicatéd in the Event column whenever take place.



| Pagedoldy

USSR ON 21042005 [

SPRC NG, TLRYSPRC/ R 003NREY 6) Mar 2005 |

FUNCTIONAL BLOCK DIAGRAM

EVENT RECORDER

OF

| pCiLaptop J
| ESMON

" CAN PORT [_——MASTER OF

SLAVE OF
ESMON

\ M0 N

e e meie et s e mtenn e \\'L Cal - - ‘\.//

1

<~ >

Event Recorder

— i 14 e e e

volt ——V

Signal
Conditioning
Unit
g

e

i)

Digitat Inputs

!

17’

s
\n

Digital inputs Digital inputs

™ I6309

J

Digital Qutput

Auxiliary N
Voltage -,
Input

Annexure Vi

PP

] -

o B

- -

e

q‘. -

lgj- -

!

\v/

Output
from
Sensal”
to Semr
13




