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CHAPTER 1 .L 

1.61 These technical requirements cover Microprocessor based Event Recorder facility for 
app!ic2tion or! Tap Chznger Locoxctives. The Event Recorder shall monitor 2nd 
record ine various events iiue Activation of Cab, Raising of Pantograph, Traction Motor's 
Currgnt, and Status nf Brakes etc. sa that data are available for analysis to find out the 
cause of the accident. 
The Event Recorder should be developed as a part of Wiicroprocessor based Electronic 
Speed cum Energy k+onitoring system and this specification should be read in 
conjunction with ESMON's Specification no. EiRSISPECISPM10002. 

1.02 These technical requirements cover basic features of equipments. It is the responsibility 
of !he msnufacturer!suppIier to develop ci:cuitlde!ail design !o meet the requirements of 
this specificaiion. 

1.03 Further revision shall be issued to include future requirement of Indian Railways, which 
may zrise %i!h experience i:: fie!d or to facilitate its interface ?r:ith other systems cn 
conventional iocomoiives. 

1 .I DEFINITIONS: 

For ;he purpose of this specification, the follow~ng definitions shall apply: 

1 .I .I TENDERER iSUBPLiERl MANUFACTURER: 

The FirmiCompany who submit the offer for suppiy of Event Recorder. 

7 . l .2 PURCHASER: 

lndian Railways 

1.1.3 RDSO 

Research Designs and Standards Organization. Ministry of Railway. Manak IUagar. 
I jt-k?ow - 22EO!? L.4" ,a 

1 . i .4  CLW: 

Chittaranjan Locomotive Works 



1.1.5 INSPECTING OFFICER: 

A person nominate6 by the purchaser to inspect the equipmeni on his behaii or tine 
!sp!-esentative of !he !cspecting %?cer sc norn!na!ecl. 

1.1.6 CONTRACTOR: 

Any Firm or Company l~ i t i?  whom the order for supply of the equipment has been placeti 
or intends to be c i x e d .  

1 .l .7 EVENT RECORDER (ER) 

Main Unit cf the system. bhich shall receive the output from different sensors and 
FAP,STE!? cf ESMON, recard the ccn?p!ete data in !nterna!iExt~rna! ?Aamory provided 
within it. 

Electronic Speed cgm Energy Monitoring System for Electric iocomotives. 

Recorder c2m indicator Unit of ESMON 

- 
She supplier's responsibility will extend to the :ollavlny: 

1.2.1 Suppiy ot 2etaiied instructions for instaliation of the equipment on the locomotive. For this 
"=rnnse Y-  rV the supp!ier -,h=l! a ! w  depute hi-, r-.pre-,ents!ive during ins?z!!ztia:: of the firs! 
W o  equiprnents in ihe iocomoWe a i  each location (CL'dv i Shed i Wor'kshopj. 

1.2.2 Cornrnissioning, test in^ - $ fieitl triais o i  the orototype equipment in service jointly with 
RDSC) and ::.i!! depute team of engineers tr: R?/!;vaj' feld units fcr ?his Fclrpcse. 

1 .Z.j t'juoie for spares, which may be re~ui rer j  for saiisiactoiy inaintenance of the equipment: 
for 3 period ef 3 years after c~mp!e!ior: ?f wsrr~!??{ p e ? i x .  

l .2 .4  70 enter into a mainienancc. c.ontraci with ihe  user raiiv6ay for repair of ai?y eiectrortic 
3 r d ~  e~:p!c:led (if 2") a ~ d  tr: indicaie repair charges fcr the cz:c!s in a similar mznne: 
as -1 .2.3 abo'ie. The repaired card .+.,;iil have ;rr'ai;an:y 57 one year. 
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I 2 .5  Supply suitable software ''if applicable" for offline analysis of data downloaded from the 
locomcti~?e. 

1.2.6 The design shall be developed as per requirement given in the specification. The detailed 
design sha!! be submiged te RDSO for scrutiny and apprcvai of the design features 
before commencing of the manufacturing. The suppiiers shaii, however, be responsible 
for performance of complete system. 

2.2.7 Warranty: 

The supplier shall be responsible for any damage to equipment provided in the 
locomotive due to defective design, materials, wcrkmsnship up to a period of ? S  months 
after commissioning on the locomotive or 24 monihs from the date of supply, which ever 
is earlier. The supp!ier sha!l replace 111 such equipment during the warranty period at his 
own cost. The replaced coinponetlt shaii further be under warranty for 12 montns fiotn 
the date of commissioning. The period of warranty will be extendable in case of recurring 
problems ai!ribotable !e defective design, ma!erial or manufacturing. The scpp!ie: 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 highes! grade and 
consislent with established and accepted standards of material in fuli conformity with 
s~ecification. 

1.2.9 MODIFICATIONS: 

The supplier shall be rssponsible f,?r carrying out all the modifications at his cost on any 
par! cf the equipmen! during the period cf warranty required for satisfactor] operaticn of 
the equipment as per technical specification. For any ieci-lnicai decision the final authority 
from tha purchaser's ~ i d 9  is RDSO. Modification, if any required on the basis of the 
experience gained during the field trlais of prototype equipment, shaii be incorporated by 

,- 

the suppliers without any extra cost. Such modification shall be finalized in consultation h 
with F?DSC?. 0.1 % co 

.I .2.10 TMlNihiG OF INDIAN RAILWAY'S PERSONNEL: L 

4 

The supplier shall arrange for training to indian Railway personnel in operation. 
msintenance cnvering !nstal!ation, Commissioning, Maintecance and troub!e shooting of 
tine system inciuding Data downioading 8 evaluation of Data through Evaiuation 
Software. Three days tr~ining for five persons per location should ba of fer~d in the figld 
of maintenance and troubieshooiir~g. The sy-iiabus and schedule of training programme 
shall be furnished by the supplier to KDSO as part of design proposal. Training will be 
arranged free of csst. 

1.2.1 1 IiUSTAiLAflON INSTRUCT IONS: 

installation instruction shall be provided in acceptable form e.g. instruction card. These 
instructions shall include the method of inter connection. ?jpe of cable and grade cf 
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cable, maximum resistance and whether ihe cable is screened. Details of any special 
precauticn necesszry shz!! also ke s!z!e5, 

1.2.1 2 INSTRUCT iON MANUAL: 

The manufactureri suppiier shall supply sufficient copies of instruction manual. This shall 
include system desc;iption and operating, maintenance, calibration and Card   rouble' 
shooting manuai. List of spares with part no./ iech, specification snaii aiso be included. 
Number of copies to be supp!ied sha!l be ID?& of the nnmber of equipment ordered. 
subject io a iiiitiirnum of 2 copies per order. 

1.3 WliW-AYSi RESPONSIBILITY: 

Railways will be responsible for following: 

i 3.1 The cabling required in i ~ c o  

1.3.2 Arrangement for providing location for mounting sensing equipments for different 
narsmete:s te be recorded. Hc~;ever~ detai!s ef the sensing arrangement wi!! be fins!ised t' 

with the suppiiers during design evaiuation stage. Raiiway wouid modi jireworic the 
lncations where sensors WOIJ!~ be mounted and mount the sensors. 

1.3.3 Labour, consumables and electrical energy required for erection, testing & 
con?r?,issicnlnn, of tke equipmen! ~ i ! !  be prcvided !y lndian Rail'.:'ays, free cf ccs?. 

1.3.4 The wages and allowances as well as the cost of the passage to and from the place of 
training fcr raihay persenne! only. 

1.3.5 Provide potential free contacts according to the requirement of this specification 

* -  1.4 lN f  RINGEMENT OF PATENT RiGHf ES: 

,.. Indian Railways shall not be responsible for infringement of ?:ten: rights arising due tr.. 
sin?i!ari!y in design, mz~ufacturing process: use cf compone"~: used in des i~n,  
deveiopmeni and manufacturing of Event Recorder and any otner factors which may. 
cause s ~ c h  dispute. The responsibilit)~ to settle any issue lies with !ha man~facturar. 

1.5.1 f h e  tenderer must submii the following information with the offer in prinked form and 
. . 

nest!y compiiec! in s bcckiei ic:m. Offer :̂ :it! inccmp!e?e inf~:matien msy net be 
considered 

* Detailed specification of the oifered Sensors. 
s ~ , ~ ~ ~ ~ / ~ ~ ~ ~ ~ ~ ~ ~  A,.- u ~ a C t t ~ r t v t t ,  P:..&;-- u y a ~ r ; ~ ~ ,  ctI-4-- n--;-- v ~ a t y ! ,  r-----b V V I I ~ G ~ L ,  DL.-!, YIUCR .ziiCG;t n:-- u>ayrcn>,, --. 
details of ma!or coniponenis! equipments: circuit description: working principie and 



salient features. The details of microprocessor 1 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 
wi!h detai!s of dimensions, mounting arrangement and weight, which are required tc 
be taken out for maintenance. Details of mounting accessories should also be 
provided. 
Modification needed in present locomotive to accommodaie 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 

= Saiient features and advantage of offered system. 
Supply Experience 

= Logistic p:opcsed for 'JVarranty Support. 
Recommended list of spares with cost for 3 year maintenance after warranty. 

0 List of 'special tools, jigs and fixttires needed for assembly, testing, d6rimissioning, 
maintenance and repair. 

= Dekils of protection provided and their effectiveness! proposed set values and renge 
and working principle. Details of implementation i.e. through software and hardware 
should be clearly spelt. 
ClAM (Quality assurance manua0 

+ Test protocol with prncedure ef tes!ing. 
ISO 9000 certification. 
Details of infrastructure, manufacturing and testing activities in line with guidelines 
issued vide F?CSO spec no.- ELRS!SPEC/SI!C!OIS "Reliability of Electronics used in 
Rolling Stock Application." 

1.5.2 Following documents shall be submitted by the successful tenderer after award of 
contrzct. C, m w 

Technical documentation explaining the complete scheme, characteristics. C, 

diagnostics, protection and ccntrcl etc. j 
Detailed drawings of each systemisub-system with interface details. 

+ Vendor !!st fcr subsystems 
Procedure for parameter alteration, software downloading, diagnostic uploading. 
analysis etc. 
Operation and Maintenance manual. 

4 Spare catalogue 
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1.6 REFERENCE f 0 VARIOUS SPECIFICATIONS: 

Assistance has been taken from the following international. British and Indian standard 
specification in formation of this specificatian. 

Spec. no 

!EC-7816-5 

IEC - 78^;6-6 

Year & 
LJcnth 

oct  
2001 

Amendmen 
! Nc. S yea: 
-Month 
1 (1 990) Code of practice for climate proofing for 

e!ectrical equipment. 
Current Transiormer - Specification Part 
2 : Measuring C.urrsnt Transfoformsr 
Voltage Transformer - Specification Part 
2 : Measuring Voltage f ransformer 
Ru!es fcr eiectrcnic equipment used on 
rail vehicles 
Ruiesfor electronic traction equipment, 

ideniificaiion cards - integrated circuiijs) 
cards with contact - physica! 
characteristics. 
identification cards - integrated circuitjs) 
cards with contacts - Par! !I - dimensions 
and locations of the contacts 
Information technology - identification 
cards - integrated circuit cards with 
contact. Part !!I eiectronic signals and 
transmission protocol. 
information teciinology - identification 
cards - integrated circuit cards with 
ccntac!. Pa,< !?I in!er industy commands 
for iniercilange 
Numbering system and recjstratior? 
procedure for appiication identifier. 
identification cards - integrated circuit(,? 
csrds with contacts - Psrt V1 inter indus!r; 
daia elernenis. 
Electro magnetic compatibility iEMC;) Part 
! geners! sectisn ! spp!ica!ien & - 
interpretation o i  iundamentai definition 
and t ~ r m s  
Testing and measurerment techniqces - 
Section VI, immunity to conduct 
disturbance, induced by r ~ d i o  freqcency 
iieids. 
Reliability of Electronics used in Rolling 
Steck P,pp!ica!len. 
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CHAPTER 2 

TECHNICAL SPECIFICATION 

-2.1 BASIC DESIGN AND CONSTRUCTION: 

The construction shall be mechanically robust so as to assure permanence in all 
mechanical, elec!rica!, electronic cr magnetic adjust men!^ when used in accordance with 
manufacturer's recommendations. 

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

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

2.5 In view of limited space available in the Locomotive, the equipment shall be designed as 
compact ss pcssib!e. 

2.4 INPUT1 OUTPUT TO EVENT RECORDER: 

2.4.1 INPUT: 

Supply voltage for the equipment shall be from a dc supply source normally consisting of 
accumulator better; cr batter; charger and output voltage of aux. winding of traction 
iransiormer. The nominal voltage and variation for electric locomoiive are as ioliows: 

i S SIGNAL LEVEL REMARK 
! NO. ; .u 

; 1 j DC Power , 110 V (DC) 
@3 

From BatterylBattery charger of C J  

; Sirpljly I fiaiiation ii~iii : locoinstive I 

70Vto 136V) 
2 
i 

! 2 i Digital lnpuh : . 
e 

1 24 Nos. --- 4 

: (Minimum) , 

3 i Analog inputs I 
1 ! 5 Nos. Given in next tah!e 
(ii4inirnumj -- 

1 4 ' Data 
Recorded by --- 

: ESMON 
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The effective range for above Analog inputs to be recorded is given in the iabie- 
belo??.: 

ANALOG S.No i Nominal 1 EFFECTIVE RANGE - ; 

PkRAltZETERS W i G E  ' LOWEX i i i f i i i  i uFFER iilfiiT ; 
I ?. : SPEED O kmnh I YO kmph 

. -. .- I___-. _ 
2. ; 

- . . a ,  -,-n 
I wi ~0i idge I J U  V 0 ' 100GX< 1 

3. : TM Current 900 A 0 13.5014 1 - - - . 
I 4, ; 8.aEe1-y v\loiiage 11OV 0 'v' i 50 'v' 

.- 

; 5. ; BC i Through A9 2.5 Kglcrn' I 0 K~glcrn' 1 5:0 Kglcm' i - .. - . -- -. -- 7- 

- Piessiiie -- Thi-"uyii SA3 i 3.5 Kglciii' i G Ky/cmi i 5.0 Kyicm' i 
i 6, ~ ~ ' ~ r e s s u r e  i 5 . 6 ~ ~ l c m '  I 0 Kglcm' . 6.0 Kglcrn' i ,<--- - -. i i . i Auxiliary Voiiage 380 ii =-PI JUU I v , -- 

2.4.20Uf PUT: 

! . ,  . , 
i S.no. sigriai From j Remarks 

-- -- 
: CAN Bus i l  I ; Event : MS Circular 9 Pin Connector 
i Output i !?.corder ! 
i 

2.5 EQUIPMENT DESCRIPTION: 

2.5.1 EVENT RECORDER: 

Event Recorder shall be a Microprocessor based unit. it shail be capable of recording the 
parameters given in Clause 2.8 cn memor; defined be!!ow. A!l Data sha!! be written in 
FAT16 format so thai it can be direciiy copied to any IBM compatibie PC dsing s ia~darc  
"COP?"' Command or "Drag and Drop" feature of F.4SWir\!00\!US Exp!~rer. 

The equipment shail be E;i.sigrieif in such a ;;;ay ;a as IG p r w i ~ e  ai; inieiligei;t based 
recording of C)igitsl Paramniers sn!y (Time interia! is decided by Recorder itse!f 
whenever ihere is a change is the respeciive parameierj, however for ihs Anaiog 
F~rameters the reccrdin~ sha!! be dons as snecifierl i r !  the foiinwing sub c!a~!sss. 

x i , .  It shall have ~o,!o,ving memorj;:sub memory in i : ~  dataiav~nt i ec~ id lng  system: 



I. SHORT TERM MEMORY: 

To store the most recent data as per Clause 2.8 for various events and data as 
recorded in the shc!t term mernor; of ESMObJ for minimum last 30 xinutes in !cop 
form. 

ii. LONG TERM MEMORY: 

f o store the most recent data of various events and parameters as per Clause 2.8 
br the !as! 6O days of halt and run cr 500% kms of distance travelled, in !cop 
form. with resoiution of 30 seconds. 

iii. FAULT AND CONFIGURATlONS MEMORIES: 

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

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

b. EXTERNAL MEMORY: 

Compact flash Card shall be used as a External Memory Card. The memory card 
shall withstand temperature up to 7 0 ' ~  and shall be accessible to only authorized 
person. The Flash Card shail be procured form company of repute. Supplier will 
ensure the availability nf spxe  memory cards for a period nf I 0  years frnn? the 
date of supply, The Compact Fiasti Card shall be interchangeable from one loco 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 
memories. 

C ? '  

SHORT f f RM MEMOW. (jL, 
1. c.1 

&3 

A minimum 30 minutes ShORT-TERM memory to record ail the parameters as< 
pe: Clsuse 2.8 :ri?h reso!otio:: =f one seccnc! 2s in the internal Merncr;. I 

4 

ii. LONG TERM MEMORY: 

To store the most :ecent data of various events and parameters as per Gtause 2.8 
for !he last 6O days cf ha!t and rur! cr 5"OO k m  sf distance travelled, in loop 
form, with resoiution of 30 seconds. 

... 
111.  FAULT AND CONFIGURATION MEMORY: 

As in the Internal Memory. 



2.5.2 CONNECTOR FOR COUPLiRIG: 

Event Recorder shall be connected to ESMON ihrough RS 485 serial port using suitable 
ccnnector as specified in Pin A!!osaticn Ee!ails enclssed in Annexure !!!. This 
connection snaii be made in such a way, in case o i  faiiure oi Event Recorder the Event 
Recorder unit sha!! bn isolated frnrn ?he Master and -S!rr?/e of ESMON and hn?h hAalr!cr 
and Slave of ESrviOid wili work noiiilaiiy when connected together. 

2.5.3 SENSORS: 

The following Sensors shall be used for sensing various parameters: 

PAR4METERS TYPE OF SENSOR ! 

; ?Go i 

r 1. : j 
Battery woltage 

; ABB make sensors VS250B or i 
eqiiivalei?; 

; VOLT.4GE i 
. . , Traction fiotor Voltage ; ! ABB make sensors VS100OBor I 

I 
I - equivalent 

2 : . . , -, ,-.--.I- : . , ~  A86 make sensors CSZOOOBR or : ~ d n x r ~ v  I I raciion ?vivic?ic? Current er;uil:a!ect 
: 3. : I Brake Cylinder Pressi%--E%oss make MBS3200 ?i - 1 B N P Y  

4 - 20 m.4 2 Wires ssnsor or - -  , . Brake Pipe Pressure ; r ~ t s S u ~ t  i - equivaieni 
FESTO r ~ a l r ~  PE!! - +A - L? or i 

Horn Pressure equivaieni 

2.5.4 CONNECTING CABLES WITH CONNECTORS: 

1. The connecting cables shsll be provided with protective sheaths to withstand 
~ r d ~ n u s  serv:li~e condifinn~ and D!~S!T~SI! ncises znd sha!! end :?lit!? pcl~iized 
connectors to eiiminate cnances of inadvertent wrong conneciions. Sufficier!': 
length of sah!o cor?n~c!ing various equipment+ sha!! he upp!ied. !n case nf 
eiectric locomotives iiie bidance berweer; two cabs ic- ct ike order of 20 meten 
!Approx:l 

ii. Sugplier will submit a wiring diagram along with his offer. Cables, whtch are 
covered i:: ccspe of supp!y, shz!! be indicated ::'ith ! u p  The tentative func!isna! 
wlocic diagram oi ihe system is shown in Annexwe Vi. 

iii. fermlnals for Railway cabies shall be of M5 standards. 

v. .Corineclors skall be used as D€r Pin Aliocation details enciosed in. Annexure I I I  
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2.6 MOUNTING: 

i S.No i Item i Symbolic r Place ! 
Nanie i i 

I 
! ! 
i 

i 

1. / ~ ~ e i i t  RecGding Unit ER ' Behind AC-1 Panel ! 

.- 

2.  : Signal conditioning Unit SCU Behind AC-1 Panel i 

! 3. i Battery Voltage Sensor i BAS To be seen during Instaliation 

1 4. i TM Voltage Sensor TMVS To be seen during installation i 
i 

i 5. Tk4 Current Senso: i TMCS ; 3 A  Panel 
! 4 

! 6 i BC Pressure Sensor i BCPS ! To be seen during Installation ! 
~ - - - -. . 

! 7. j BP Pressure Sensor ; EPPS . To be seen during !nstailation j 
i- 

; 8. ; Horn Pressure Switch HPS i Tobe seen during Installation ! j 
i 

1 9. 1 Wiper .Sensor WS To ba seen during installation i 

. . . .  . . -- . . . 

The equipment shall be suitable for mounting in any position viz. vertical, horizontal or in . . any inciined pcsrt~m between the horirontsl and vertical planes. 
However aetaiiea drawings for above items shall be supplied by Chittaranjan 

Lnca~otiva \.Marks, Chittaranjan VB) .  

2.7 TRANSFERRING f HE DATA: 

Normally, the data stored in the Compact Flash Card shall be transferred to the PC 
through FIzsh Card Reader Unit. The transfer of data from internal memorj shall be on!g 
in exceptionai cases when the portable memory has been damagedl lost or cannot be 
sa!vagec!. Data Transfer Time in any case shou!d 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 receded data being! over written. To down load the da!a c-2 - the Compact Fiash Card shail be removed irom the iocited cassette compartment of 

Q 
Event Recorder and inserted into the "F!ash Card Reader Unit " interfaced with PC 
equipped with evaluation sofhvaie. After the data is down ioaded, Compact Fiash Card *, 

shall be erased for reuse. The Flash Card Reader shall be so designed that it does not 
require te be disccnnectec! kcm the PC for normel use of the printer. It sha!l be possible 
to down ioad ihe daia oi oniy SHORT TERM iviEi\liORYILOi\)G TERM MEMORY or both, 
with suitable cr?rnrnands. 

The sysierri si iouid be equipped Lliiiii RS232 serial port for cjireci 
downloading ir; the PC f ~ r  internal Memcry. 
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The Event Recorder shall be capable of recording ihe foliowng parameters on memory. 

a. Complete Data as recorded in ESMON hiASTEH c~ming from ESIviON MASTER 
thrsugf! %485 comrr.unica!ion port,. 

b. Event Recording: 

The equipment shall be designed in such a way so as to provide an intelligent based 
:ec=r:!ing fsr Digits! Ps:sme!ers ~nJy  (Time intewa! is decide:! 5; Rec=::!er itse!f 
whenever tilere is a change in tine respective parameterj of the parameters. Event 
Recorder shz!l record the fn!!owing parameters: 

I. 
.. 
t l .  

iii. 
iv. 
v. 
vi. 
vii. 
viii. 
IX. 
X. 
xi. 
xii. ... 
x:t:. 
xiv. 
xv. 
xui. 
xvii. 
xviii. 

.i . . xix. 
Y Y  ..... 
xxl. 
xxii. 

Speed in Kmph 
OHE 'Joltage 
Transformer Primary Current 
Traction Motor Voltage 
Traction ivlotor Current 
Notch.Position.of .f ap Changer 
Eatte?; ~c l t age  
Brake Pipe Pressure 
Brake Cy!inder Pressure 
Auxiiiary Voitage 
CAB1 /CAB2 Activated CAB 
Pantograph Upi Down Position with respect to activated 
Status ~f \./C!2! EDL i.e. Open!C!sse 
Mode of Ciperaiion i.e. Traction iviodei Braking Mode 
Directinn of Trwel i.e. Fnwiardl Reverse ivith r~spec! to activated Cp.B 
tiead Light Status GidlOFF 
Flasher Light Status ONiOFF 
Horn Sktus GNlGFF 
Status of Penairy Application 
Shtus of Emergency Brake by n.ssis?ant Drivar 

mA-7,- ,..C_ -- 3- ,.-\ Tractive Efforti Graiting EEoii (TE= Kkv x xor :speed iii Kiph, or-  I ov.m; 
VVipe: ONi'OFF 

2.9 REPORTING FORMAT: 
- 
Repoclng format for Event Recorder Data shall be same as Sa~ng used for Drlntlng 
ESAC?! 9ata as grver: in A n e x u : ~  !\/ end Anexure ?! 

2.10 LOCK: 

The External fvqernoi-y Card of Event Recorder bnit shall be kept under silitable locking 
zrrangernent ta prevent access 5y loco crew or any unauthorisec! perconnei. The lock 
shaii have the common key ior aii set of equipmeni. 



The supplier shall provide the procedure for calibration of the equipment and any kit 
required for c,-!ib:s!icn. 

2.12 INTERFACING EQUIPMENT AND SOFWARE: 

2.t2.i  INTERFACING Wl fH  OTHER MICROPROCESSOR BASED EQUIPMENT IN 
LOCOMOTIVE: 

As Event Recorder is used for monitoring the various Events during the travel of the 
!ocom=tive and a!so recording !hese data on Sts!ic!F!ash PAemory, other Microprccessor 
based equipmenis like Fauit Diagnostic System, Siaiic Convertor and Vigiiance conirol 
Device might a!so require tn share the same data. .A. system based on Controller Area 
rJeONork (CAidj 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 Microprocesscr based Equipments inside the iocomotive. 
The stzndard CAN Protocol ta be followed is CP.N 2.OB. Data baud rate shz!! be 250 
kbps and MS Circular 9 Pin connector and 2 Core double Shield Twisted Fair cable shaii 
be used fer C4.N Physic~! Layer. 

. . .  . . . . 

Following code in Hexadecimal form should be used for various commands 

CBMMnND -- - -- - - CODE !In .- Hex! 
I Request to send irli data - i 20  

i C1 - j Reply of all ~ a t a -  -- -- 
i C3 I Request for sending Date and Time 

j Reply for Date and Time -- ; C4 - 

FO F1 j Firm Ware Version --- r Vendor -. . ID i F2 F3 - : F4 F5 Equipment ID ~ ~ - - 
DATA SEQUENCING 

S. ! paramet& i identifier Code (fii Hex) I 
I Request i Reply i No. ; 

.. . 

/ 1. i Speed : C5 , CB 
; 2. : OHE Voltage i C7 -. - i C8 
1 3, ! OHE Current ~9 i CA j 
4 1 4. ; TM Voltage1 --- -. -- i CB I CC ,- 

I CD i CE 1 5, i TM Vckage3 
: CF ; - 6. ; TM Current1 ; DO -- ! 

7. ! TM Current4 : =: ! n? / Y L  ! 
-- . - 

i 8. Notch Position ; D3 - i 04  ! 

I -- 9 .  - Batter,. V G / % ~ S ~  25 E6 
; 1 .  . Brake - Pipe Pressure 57 1 88 -- 

99 : DA I 11. . R:&e Cv!inder Pressure? 
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2.22.2 FLASH CARD READER UNIT: 

To facilitate the transfer (downloading) of data from Compact Flash Card to fBM - 
Csmpatible PC! the tenderer will c;us!e sep-rstely an interface unit (Flash Card Reader 
Unitj compaiibie wiih dinlereni versions of Windows, IBM - PC. The pilrcnaser snali - 
dscide the quantity to ba s~!ppiied. 

2.12.3EVALUATlON SOFTWARE TO ANALYSE THE DATA: 

Necessary software for data retrieval, analysis and printing, in the above manner shall be 
eellnln .-,,ped 2nd supplied by the msnufacture: of the Event Recsrder. The software shall 



be menu-driven and MS Windows 98 compatible and shall not require knowledge of any 
programming language and shall be suitable to be operated with minimum ccmputer 
iiteracy. 
The somare sbal! have file management system fnr retaining !he dat? ir? the f ib name 
assigned by the user. The f~ ie  management shaii iiot require any iinolviedge si DCIS. 

- 2.1 2.4 IBM PC (PENTIUM (38 ABOVE) VVlf H PRINTER: 

This shall be installed by Indian Railways 

2.31 CBLUUR SCHEME: 

The colour of the equipment5 shall be as per IS - 5 Grey as follows: 

Event Recorder Shade Code 631 

Housing of Ail type of Sensors* Shade Code 632 

* Only for Housings developed by Suppliers. 

The Clock of Event Recorder shall be synchronised with the Clock of ESMON 
pericdiicz!ly. The periodicity sha!l be 5 hour or whenever Driver takes charge of the 
iocomoiive and enters Driverlo. The resolution of the Time syncnronisation shali be up to 
? s~lconds. 

The Event Recorder shall be compatible with Microprocessor based Electronic Speed 
caR Energy Monitoring Sysiem in s fol!oit:ing csnner: cg 

rv 
b 
b- 

- 2.15.1 The Event Recorder shall be compatible with Microprocessor based Electronic Speed ; 
cam Energy Mcni!cring S\;s!sm to EDSO Specification ELRSiSPEC!SPM!0002 (\Rev 0) ; 
May 99 and its further revisions. 4 

2.15.2fhe Event Recorder shall be compatible with Speedometers upgraded with the 
hilicroprccessor based E!ectronic Speed cum Energy Monitoring System tc WDSO 
Specification EiRSiSPECiSFM!OOOZ (Rev i j May 99 and iis further ret~isions. 

2.15.3The Event Recorder shaii be capable of inde~endentiy importing the data regarding 
<need and Energy thrnugh FiSdS5 Communication Port of Microprocessor Das~d  - Y 

Electronic Speed cum Energy MonitorinG System to RDSO Speclflcatlon 
ELRS!SPECiSPM!OOO2 (Re\! I! May 99 and its further revisinns nr! Cross Vendor 
Basis. 
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CHAPTER 5 

CLIMATIC & ENVIRONMENTAL CONDITION 

3.1 TEMPERATURE: 

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

aj Maximum temperature } Stabled Locomotive under sun : 70 deg. C 
1 Gn Scard Vltcrking Iccc under sun. : 55 deg. C 

b) Minimum temperature : Odeg. C 
c) P.verage temperature. : 47 deg. C 

3.2 RELAf lW HUMIDITY: 

Upto 100% during rainy season. 

3.3. . . .  ALTITUDE: ... . .  . . . . . .  

Upto 2500 m above mean sea level 

3.4 RAINFALL: 

Very heavy in certain areas. The loco equipment shall be designed suitably 

3.5 ATMOSPHERE DURING HOT WEATHER: 

Extremely dusty and desert terrain in certain areas. The dust concentration in air may 
reach a high value of 1 .E mg!cm3. 

3.6 COASTAL AREA: 

The equipment shall be designed to work in coastal area in humidity and salt laden 
and ccrrcsive atmosphere. The maximum values c! the some of the para mete:^ sha!!. 
be as iollows: 

a) Maximum pH value : 8.5. 
b) Sulphate : 7 mg !like. 
c j  Max. concentration 

of chlorine : 6 mg !litre. 
d) ivlaximum : 130 micro siemens icm 

Conductivity 
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3.7 ViBRAf ION: 

The equipment shall be designed to withstand the vibrations and shock encountered in 
se~:!ce satisfac!sri!y as specified in !EC1287 ( I S 5  -07) and 60571 (is98 - M,! 

publication for the Electronic Equipments used on Rail Vehicle and relevant lECs as 
app!iczble to other equipment. 

3.8 ELECTROMAGNETIC POLLUTION: 

High degree of electromagnetic pollution is anticipated in locomotive machine room, 
where the equipment wil! be mounted. Necessary precaution should be kken  in thk 
regard. 

The system shall be interference free from the communication system between the 
Guard-Driver-Cgntro!. The same shnu!d be tested as per IEC 6?000 for E?JC 
compatibiiiiy. Details given in Ciause.6.2.4. . . . . .  . . . . . .  ~ . . .  . .  . . . 

3.9 SPIKES & SURGES: 

Provision shall be made for suppression of transients (spikes 8. surges). The 
equipment shal! withstand, ~ i t h c u t  damage, the surge test mentioned ic Clause 6.2.9 
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CHAPTER 4 

SCOPE OF SUPPLY 

4.1 The scope of supply covers development, supply and commissioning (.Only for ~ i r s t  
hvo sets) of ccmp!e!e set of Event Recorder for 25 k\J AC Tsp Changer Locomotive 2s 
per technical requirement laid down in ihis specificaiion. 

4.2 The supplier shall supply suitable Single user license for the software tool for Data 
Retrieval, Analysis and Configuratior! of onit. 

4.3 Three days training for five persons per location is to be offered for IR personnel for 
trzining in the field cf testing, maintenance an:! trccbleshooting and repsir. 

. . . . . . . .4.4 . .Detailed ~peraticnand.maintenance man~lai andpare.  Catalogue. . . . .. . . . . . . . .. 

4.5 Installation Drawings. 

4.6 List of spares for 3 years maintenance. 

4.7 Repair charges for the PCBs. 

4.8 Testing jigs for troubleshooting at card level. 
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CHAPTER 5 

INSPECTION 

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

5.2 The inspecting officer shali have the power to: 

5.2.2 Adopt any means he may consider necessary to satisfy himself that all the materials or 
fittings specified are actually used throughout the construction. 

5.2.2 Visit at any reasonable time and without previous notice, either contractor's works or 
his sub-contrectcr's works to inspect the msnufacturing snd the quality of the work at 
any stage. 

5.2.5 To reject any materials or fittings that does not conform to the relevant standard 
. . .  .~ .. . . . . . . . . . . . . . . . . . . . . . . 

sFecificatidnkc?r have nct' been mahufactured i n  accorda'nce with the appr~ved 
practices. The rejected materials or fittings shali be marked in a distinguishable 
manner and shall be disposed off in such manner as the lnspecting Officer may direct 
to svcid its inadvertent use in the prsduct order ss per this specification. 

5.3 Testing of equipment and fittings shali, as far as possible be carried out at the works of 
!he msnufecturers. Testing of bought out components may also be carried out at sub- 
contractor's premises, ii so required. The contractor shall provide free of charge, such 
matnria!~ or fittings as may be required for testing 9hether at his own or his 
subcontractoi's premises. The test for which facilities are not available may be carried 
out at RDSO or any other Government approved laboratory for which the testing 
charges shal! be payab!e by the supplier. 

5.4 The lnspecting Officer shall select all the equipments and the fittings required for test 
and the tests sha!! be carried out in his presence. h 

a3 
5.5 No material shall be packed or dispatched until the lnspecting Officer has passed it. 2 

The contractor's recpcnsibi!i!y for its efficiency in every way shd1 remain the same as if- 
it has been tested by him. i 

5.6 Should any part reauire aiteration or any defect appears during the test or trial the: 
contractor sha!!, wi!t?cut any extra charges, make such alteratbn or rectib; the defects 
to the satisfaction of the lnspecting Officer. 

5.7 Copies of Maker's test certificate, guaraniee the performance of the equipment shall be 
snn r F  lied in dup!icate =!on3 ~4th the delirey of each set of eqGipment. 



CHAPTER 6 

TESTS 

6.1 CATEGORIES OF TEST 

6.1 .I TYPE PEST: 

Type test shall normally be carried out on one units of equipment of the 
spproved design. If there is zny change ir: desigr: sr ssurce of supply of zny 
componentslsub-componenis/assembiy, units made to the changed design or 
from new source shal! he treated as neiv itnm for the purpose of conductifi~ 
fy pe tests 

. . . .  . . . .  ~~ . . . . . . .  ~ ~ ~~ ~. . .  . . . . .  . . ~ . .. . ~ .  

The Type Test Shall be repeated once in Three years by RBSO 

6.1.2 ROUTINE T EST: 

Routine test shall 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 batch 
quantity subject to minimum cf 5 nos. 

6.2 TESTING DETAILS: 

. :p Test mentioned in Table i shall be carried out on the Event Recorder 
--- Table i 
, S.No I Kind of Test Clause . . . . .- --- -- -. 

% I Type Tests i Roiiiiiie Tests : Acceptance i 

Vnc VPC . bd > L a  

1 3 ,  ' XEveise pol--:'..'- 
a~lty I e5; Yes y-- 

c3 

1 4. : Effect of voltaae variation Yes --- Yes -- - 
~~ 

' !0. I €P~lll€%!C Ciimpatibility Test Yes --- -.- 

: 5. . Temperature variation Yes ~ --- --- --- 

6 .  Sait Mist Test V^^ 1 e3 --- --- -- - ~~ . .. - 
1 -- 7 .  Insulation Resistance Test - Yes Yes - .. .. -- Yes 

0 
u. Ci?iett i ic test v-- ! =a --- I c3 V-.. - 
9 7 s u r g e  test Yes --- - Yes 

: 11, i \/iS:a:icn and shsc!: :es: vnr 1 =a --- --- 
I .  Burn In Test -- Yes Yes - -- - -. Yes -- 



: 13: : Functional Test (As per ; Yes --- --- 
i Test programme iinaiized 
1 
i during design approval 

! ! s:age) ! 

Visuai inspection st-iali be carried out io ensure ihat the eauipment under test is 
of eccepiab!~ werkmanship and in confcr~i t ' i  w~th  man~lfactcrers des i~n  
specification accepted by the purcnaser. Make, rating o i  equipmenis, 
sut?assernb!ies \A/!!! he checked wi!h the detai!~ as per approved design. !f a 
ciiaiige is needed in maXe or raiing of impoiiaiii equipmeiiis, sub-assembiies, it 
should be intimated and shouid have approval of RDSO. Equipment with 
3cdi:ed suba-semb!ies ,;;:!! be 6 ;~en  separate :svision number. A!! the 
Important dlrnenrlons wlll be rneasurec! and snould be In pnrmlsslble tolerance. 
Fn!!~!~!ing shal! he checked: 

i. Provisions for iocking arrangement. 

ii. Cabie sockets and terminals. 

iii Pin Allocation Deta~ls 

iv. Mounting arrangement. 

1;. identification markings. 

6.2.2 PERFORRlANCE TEST: 

Performance test is carried out io ihec-k and ensure that the performance of the 
equipment is in order 2nd mee% the specification requirements. This test shal! 
be carried oui at 'iemperaiure 3 5 ~ ~ 3  aeg. c, reiaiive nutnidiv beween 45?h and 
80% and magne!ic field nnt signiiicaniiy diiferent irnm that of the earth. The 
operating voiiage shaii be iaqinsi ,~rjiiage specified in Ciause 2.4. 

6.2.2.1 GENERAL WORKING: 

Riln t h ~  complste systsrr; Gn a test benc5 give the Speed Signal through 
ESMOb!. C c n ~ e a  a!i !!?e sensors. Length 2-d ?ype of connecting 
cablelterminais etc. snail 5e the same as io be supplied. Check for woriting of 
the system by siil;ulaiing ail E-:ienic. 

A % i j  ;i;is piiisi; E;-efi; Ri~oi,-&r $3!i b~ C S ~ ~ E C : E ~  t~ PC 5: ~OL~J:: loading the 
data f:=m internal & ex?e:na! memory :,.to check <hat the :ecc.:din.; are being 
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carried out as rewired Both the Short Term & Long Term daia shall be 
downloaded & checkcd 

6.2.2.2REVERSE POLARITY TEST: 

Effectiveness of reverse poiarity protection shall be tested over a period ot not 
less than 1 minute within the specified :.cltar;e rsnge. P,fter this test the system 
shall be connected correctiy and periarmance test sna!i be carried out. 
Equipment shcluld perform c=tisfactnri!y after the test. 

6.2.3 EFFECT OF VOLTAGE VARIATION: 

The complete system shall be operated and the operating voltage shall be 
varied bekveen the limits specified i:: Ciause 2.4. The vsriaticn in the :.o!tsge 
should no1 affecr performance of the equipment. 

6.2.4 EMClEMI COMPAT IBlLlTY f EST: 
.~~~ . . .  .~ ~ . .. .. .. .~ . . 

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 Chzmber P desired 
Radiation as defined beilow snail be appiiea: 

Freq. Range 80 to 1 uuo hili-lz 

Field Strength 1 OVlm 

Amplitude Modulation: 80% at ikHz Sinusoidal 

. During test the equipment shail be watched for malfunctioning or any erratic 
, behavio-r. Data recorded in the memory of the system during test shall slsc be 

. ciownioadea & evaiuaied through Evaiuation Software for the periormance of 
the system as y~e!l as Dats Recordin2 8. flo\i!n!c?ading system. 

T., No degradation of the system & malfunctioning should be allowed during 
c: sfte: the test. 

f?. lNDUCEB RF FIELD CONDUCTED1 CONDUCT ED RF SUSCEPTIBILITY: 

This test sha!! be conducied as per IEC 1000 - 4 - 6. The complete system in 
cimu!ated incts!!ec! cc::diticn cia!! be p ~ t  for the test cnesified -- ir! IEC. The 
docired Sadiation as definl-d Ssiov~ snaii be appiiea on DC poiier in iines of 
Event Recorder & ana!an - and digi!a! inp~!t lines of Event Recorder: 

Frau. Range 0 . i 5  to 80 hl3z 

Amnlittide ; 3\/;m 



Modulation 80% Amplitude Modulation 

During test the equipment shall be watched for malfunctioning or any erratic 
behavicur. Data recorded in the memai-j of the system during test sha!l a!ss be 
downioaaed & evaiuateci ihrougn Evaiuation Somare for ikle performance of 
the system as well as Data Recording & Downloading system. 

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

c. ELECT RlCAL FAST PRANSIENTSIBURST: 

Phis test shail be conducted as per IEC 1000 - 4 - 4.The complete system in 
simulz?ed ins?a!!ed ccnditior: shal! be put for the test zs specified in IEC. The 
recommended test severity levei is levei 4 with Direct Coupling for Power Lines 
& with C-apacitive Coupling for Communication & Signal Lines. The EFT of 
defined severity skal! be applied on Communication .... line, ~ ..... Analog ~ ~ and digital ..  . .  . . 
input linjs'of EventRecorder &DC power in iines of Event Recorder as follows: 

Severity for Level 4 Pulse Shape : 5\50 n seconds 
L 
; Power Lines 1 Communication & signal i 
i I Cines 

; 
~ 

i 

i Fuise Sepetition. ; 2.5kHz 1 5 kiiz ; 
! 

; Rate : [ 

2 K \ I  Caupling R- Pu!_ce i 4Ki! i 
i Amp!itude j 
i Dirsct Co~pl ing hcth positive j Capacitij~e Coupling both i 

: & negative side for 60 / posiiive & negative side for 1 
seconds each sides 60 seconds each sides j 

a s 
During test the equipment shall be watched for malfunctioning or any erraiic c. 3 
behavicur. Dsts recorded in the memory cf the system during test shall also be el ca 
downioadea & evaluated through Evaluation Soiiware for ihe performance of i 
!he sysiem as we!! as Data Recording & Downloading sysier??. I 

# 

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

d. POW-ER FREQUENCY MAGNETIC FIELD: 

This test shall be conducted as per IEC 1000 - 4 - &The complete system in 
simo!stec! installe-? ccnditicn shall be put fcr the test specified in !EC. The 
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recommended test severity level is ievei 5. The Power Frequency Magneiic 
Field of defined sererib; sha!! be applied cn system in a11 X, Y, & Z planes. 

Frequency: 50Hz 

Amplitude: 100 K m  Continuous Level 5 for 60 seconds in each plane. 

During test the equipment shall be watched for malfunctioning or any erratic 
behaviou:. Oata recordec! in the memor; c! the system during test sha!! 31~0 be 
downloaded & evaluated through Evaluatlon Somare for the performance or 
the system as we!l as Data P.ecording &. Downloading system. 

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

6.2.5 TEMPERATURE VARIAf ION TEST: 

6.2.5.1COOLlNG T ESfS: 
Complete system shall be placed, without any voltage applied, in a chamber 

. . . . . . . . . ep.. .... . I . . ~. . . . , ,per=ture :s prcgress'isjvelf-10~~;sred lrcm ambient t c ~ t h e . t ~ w e s t  
agreed temperature (ai ieast up to 0 deg Cj over a period of time not less than 
30 minutes. The =ssemb!y sha!! be kept for 2 hours, at the lowered temperature 
with a tolerance of + 3 deg 2 (this period starting from the thermai eiiciasilie is 
uniform through out^ 

,4t the end cf this period the performance test (Clacse 6.2.2) shai! be 
carried out keeping the equipment at low temperature. 

a. DRY HEAT: 

The complete system or the individual sub assembly as the case may be 
normally energized chal! be placed in a chamber *!here the temperature is 
progressively raised irom ine ambient temperature to TO deg C or to highest 
agreed temperature, with to!eranr,~ of + 2 deg C, over a period of time not !ess 
than 30 minutes. 

The assembly shall then be kept for 3 hcurs at this temperature (this period 
sialting f r ~ m  !he time when ihe temperature throughout the chamber is 
uniiormj. 

.At the er?d oi this period; performance test (Ciause 6.2.2)  shai! be 
carried out. 

b. DAMPHEAP: 

Place the equipment in the humidity test chamber. Raise the oven temp. to 
40@C - + 2% sad hnmidity cf ?GO?& ~ v e r  a period of 2 hrs. 



Note the reading of time, humidity and temperature of oven aRer every hour. 
Stop the test after the chamber has attained steady state reading for isst ten 
i70u:s. NOW 1ov~er the temperature to room temperature (25 + i 0") over a 

peiiod of 3 hours, keeping the relative humidity between 80% and :0Ci>L. A3er 
this cycle czrrf out the performance iest (C!ause 6.2.2) and dielectric test as 
per (Ciause 5.2.81 of this test procedure 

6.2.6 SALT MIST T EST: 

The solution %;si prodiicing the salt mist shall be prepared by dissolving 50k1 g 
of Sadiu:~ Chloride a ana!;+ica! reagent quaiity, in disti!led or 
demineralised v;a!er to make 1i 0.02 i of final solution at 20eC, if the pH does 
not !le hetween 6.5 2nd 7.2. the solution shall be rejected. 

During the test the temperature in the test chamber shall be maintained at 
35r2'C. 

The soliltion and the air used to produce the salt mist shall have a temperature 
equal to that of the test chzmber. 

The equipment should be tested in the manner in which is expected to be used 
and shal! be rranged as nearly as pcssible, in the pcs lon it will cccupy in 
aciuai use. 

The test chamber shall be kept ciosed and spraying of the salt solution shall 
continue up io 16 hours without any interruption. 

Ai :he end of this test, the equipment shall be washed in running tap water for 5 
min, rinsed in distilled cr deminerz!ised water, then dried to remove drop!e!s of 
water and stored under the standard atmospheric conditions of the testing area 
not less than 1 hour and no more ?hm 2 hour. 

After that equipment is subjected to visual exsmination. No major damage shali 
acccr tc equipment during this period, then perfcrmance iest shall be carried 
out. 

a 
6.2.7 INSULATION RESiSfANCE TEST: A 

The ics~laiii,;1 :ssiztar;ci. itis; ..;j;i:: 5CO 'J meager shall be carried oui and it 
should not be less than 'IOC M'iii at 7C0A RH for all the circuits. 

6.2.8 ElELECTRlC TEST: 

Tke . . ;im of dieiec:;;c :ss: is :G prevent the riouniing of ~0mpOn2RtS too ckse to 
tho r,nrren~niinn ~ ~ i q i  nlrtc Th* t g ~ r  sha!: be out zit!: the circuit ,koa:d .i i? iu , ,vn,  iuii ig i I r b ,  yG.2 .a. I , lr . 
connected in Its place of opeiatlon at room temperature. The test ?oltage 07 a 



nominai frequency of 50 Hz shall be applied for 1 min. between all the terminals 
sf the circuit bsarc! short circuited & metal rack cf the ekctrsnic asse~b!y.  Fsr 
circuit board witn a meiaiiic supporiing irame, the test voiiage snaii also be 
app!ied hebeen a!! short-circuited connections of the p!ug connector and the 

metallic suppcr;ing frame. The test voltage at frequency of 50 Hz or 60 Hz si-iall 
be apprcximate!y sinuscida! form, the r.m.s. Vs!ue cf !he test vcltage shei: be: 

? 000 V for rated supply voltages betwee?. 72 and 125 V. 

The tests shall b~ considere? as satisfactory if neither a disruptive discharge 
ncr a fl~shcve: otccrrs. 

6.2.: SURGE f EST: 

The surge voltage shall be applied a: the point of connection between the 
exterczl circuit snd the eieckonic equipment like7 to produce surges, ir: the 
form of wave shown diagrammaticaiiy in figure-!. 

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 nc? exceed 500 S 

If no cther values are agreed between the user and the manufacturer, the 
va!ues ts be ccnsiderec! fcr the test are as fo!!s%! 

A=1 ,5KV.  D = 4 5 p s  Impedance = 500 n (fig ll) 

it is also possible to apply the waveform defined in fig !I: the test may then be 
csrried out in acccrdance rrith the diagrcm ir: figure !V. 

The values corresponding to the test with 1.5 KV are given in fig.!l 
The test sha!l be considered as satisfactcrf if i! dces nnt nive Y rise tn any 
deterioration or abnormal operation. 
Permitted transian! s~ rges  (nnn-repeti!ive i.e. with an intewal greater from 5000 
times the duration of the stirgej. Transient mi?-repetitive siirges with iespect to 
:he zero potential of the supply, which are to be withstand by the electronic 
equipment, without disturbance-, at the ccnnecticns between the later and 
external circuit, shall have ihe ioiiowing maximum ampiitudes: 

? KV for a time D = 0.1 us 
4 KLJ !er a time D = 1 n I ) -  vd 
3 W f o r a  time D = 5  ps 
1.5 W f o r a  t i rnnn=45 us 
680 i/ foi a time D = 100 ps 

Time D be~ng that defined as above 



6.2.10 THE VIBRATION AND SHOCKS: 

The complete assembly cr a sub-assembly together with its auxiiiaries and 
mo~rnting sr:angements (includiog shock absorbing devices, if used) shell be 
subjected to the fcil~wing'tests under the prevailing ambient conditions of !he 

testing area in three mutually perpendicular planes. For these tests, the 
equipment shall be secured in 3 suitable position, to :: machine prcducing 
vibraiions of sinusoidai iorm, with adjustable amplitude and irequdncy. 

a. DEf ERNIlNAYION OF RESONANCE FREQUENCY: 

in order to determine the possible existence of critical frequency producing 
rescnance, the frequency shall be vsriec! pregressiue!y over the range ? Hz - 
50 Hz within a time not iess than four minutes and ihe amplitude of osciilaiion 
(a) expressed ifi mil!ime?!es should he varied as a f~nctinn of freqcenry (f) 
according to the ieiation. 

a = 251i for values of 'f from 1 Hz to 10 Hz. 
a = 2501 fZ for \/a!uas of 'f axceading 10 Hz &. up to 50 Hz 

If resonance is produced, the corresponding frequency shall be maintained for 
!en minutes in each czse with the spparatos alive. A check shall be made that 
no ill aifects resuits on tne operation of the apparatus. 

b. TEST WITH SUSTAINED VIBRATIONS: 

The equipment in operation shall be then subjected to sustained vibration for a 
pericd cf 2 hours either at the critical frequency, if any detected during thc 
above iest, or alternativeiy at a Frequency oi 25 Hz. Tine ampiituae of the 
vibration shall ba the va!ue corraspnnding tn the frequency cclncerned. rc 

'=a 
c. f EsTS T o  SiPflULAfFr: THE EFFECT WF SHUNTING SHOCK: 

i 
The equipment, in operation. shall be subjected for 2 minutes to 50 Hz vibration 

., 
c.f such nature !hat !he msximzn: sccelersticn if, equal to 39-mlsq sec 4 

jampiitude a = 0.3 mm;). At the end of ine above tests, ihe assembiy shall be 
subjected !r! perfnrmsnre tests (C!au:e 6.2.2) 2nd di-e!ectric !esl (C!artse 
8.2.8). 

6.2.1 1 BURN IN TEST: 

The cards x e d  an thc q!.iipment \ r ~ i l l  bs subjected to burn- in as per the 
t I i - ,  " 
iblll" lu.u,r y--u , , ,  , , , , , , b ~ L 4 c c = i ; .  T+,.= t ,,, - * P + ~  ,- U, k-:;" .,,,, ,e kept energized during the 
rest. F u n c i i ~ n ~ i  test of e2fh car$ \fi;iii be carried out aiter thn burn in iest. This 
>:iiil be part crf internal test SY manufac:u:er; whose r.3-sl;l:s ~ ~ i l t  be submitted 
during routind test. 



CHAPTER 7 

TEST CERTlFICATES AND MARKINGS 

7 .  TEST CERtlFICAf E: 

The rnafiufacturer shall provide test certificate of ?he systemiparts procured 
from "kide and used in the eviprnent cupp!ied tc, !he yrchaser. 

The Semiconductor devices, PCBs used do not come under scope of this 
c!ause. i-!=:.~euer the supplier shall eosure quality and perfcrmsnce repor! of 
above componenis by enciosing in internai Tesi Report of the System and 
submitii~g it tcl RDSO b e f ~ r ~  Prctntype Test. 

7.2 ibENTlFlCAflON MARKING: 

The following particulars shati be clearly and indelibly marked at the 
appropriate location of the equipment. 

a. hIanufacturer'siSuppl~erk identification or trademark 

b. Manufacturer's;supp!~er's designation {type, symbol or code etc) 

c. Fr1anufacture:'s 531131 rioiBatch no and year of manufacturer 

d. Nams of the equipment e.g. 'Event Recorder' 

7.3 MARKING OF TERMINALS: 

The correct operation of the equipment depends upon the specific connections 
cf the terminais cn system. As S U C ~  terminds s h ~ i i  be zarkec! sppmnriatel~~ -Y I ' 



Annexure 1 

SURGE TEST 

I d !  

d l  < d 2  < 
FIGURE I FIGURE II 

PULSE 
FORMING 
NETWORK 

CHARGING (IMPEEENCE SWITCH 
!MPEC!ENCE 1 I 

-;___7j A b'- a? y 
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hnperature 
tn Degrees 

BURN-IN TEST 

2mperature Cycle 



Annexure lil 

-_details for Event Recorder 

Foliowing C~nnectors shall Os csed in E m r  Recordar: 

1.0 15 Pin it3 Type Connector: 

TDis connector shall be used f ~ r  feeding S~gnais from ESMGN. 

2.0 KS Cireuiar Connector: 

f hi". t J  ,. ,onnectol- shail be used for making connections with the outside peripherals. 

3.0 PIN ALLOCATION DETAILS: 

Pin ailocatlon for both is given below 

- Signaf Type 
Tn ~%QITI 

L~ .- 
XASTER of ESPfiGN i EVENT RECORDER ! -- Signal Name i 

Connetor I Pin Connector ; Terminal : 
Type I No. TYP i Nc. , 

L__.-___ _ j 
.. . . 

* - 
I I  ! 5 !; -56 1 : 5 Pin C - Type ; : 50PinD-Type  -. 33 7 RS455GND .! (,Male) + 

i 50 i 9 l  : RS485A : 

Signai type Communication (RS485) 
From To 3 ' 

L_._-.-___ ~ , _ 
EVENT RECORDER ! 

-- SLAVE of ESMOtJ Signzl Name ; h 
Connector : Pin C~nnector ; Terminal ' : @3 

Tynn : ?In. ; i C,a TIIIXI 8 b!~. 
2- .~ cz ~ + ~ .........-.-.--.-.-...--.....-.2 : cC, 

: 15 pi:, 2 - Ffi;e : 5 1 

I 17 ; RS485B 1 - 
!' 

r.-..- ~ 

50 Pin D -Type 1 33 RS485GND 1 
(Female) -- - 

ti ., ' 50 RS485A \': 
Signai f ype DIGITAL INPUT ---- - 

Tc 
From 

---- 
EVEMT RECORDEE -- 

: Signal Name i 
Terminal Connector Terminal : Signai Name f ype !!o. ?!c. - _  _ ~ __- _ 

Activation of i CAB1 , BL Key - , MS3102R22-f 4FVV . A CAB1 
(I a p i ~ j  e CAB2 CPE ~ C P W  ~ B t  Key ~ ~ - - 

7 n T 4  c PHNTOI-UFT Panto1 LT I ! ON .ststus nf 
- ~~ .. . .. ~ ----- 

- a .  .--- 
: Pantograph C r ~ ! <  I ~ - U P /  ' Pant02 ZPT2 ZN 
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i i .A.L!x. N!O i I 1 
Staiis of i I lnteiiock 

: DJFB i DJNCB ' I DJNCB i 
E 

of i 
! 

i OPENlCLOSE I 
- j CJNCB i - 

r Emergency I Through i - 
? 

' 8:ake ; i RS ; I I EMER-BR 
; Status or m 

Penalty : 
I 

j ?/CD ! 

Appiicaiion : 
'0' GRO 

! SMGR'vE I !Jp I 
: UP ; 

: SrvlGRvE I 
Nctch i Dawn : 

! Down i Posiiion :------- ------ 
! I SMGR i 
I Q?! . 
i ! ON ; 

BETvYE I SMGR i i 
I I EN ! BTN ; 

i ., ~. 
j 

: Aux N!€? i 

: ! Traction 1 Interlock 
I ! Mcdo of ! ofCTF 

Operaiion i Aux N/O 1 
; I 
! : bra kin^ Interlock ! 

! of C i F  1 
! i Aux N!O i 

i Forward 
I 

j Mrection of i - 
; Trs:,el ! 

: G PENAULTY ! 

i ! 

; H i  . . ~  GI? 0 

I J ' GR-UP : 

-. 
1 

K i GR-EN ! 
! 
! 

L i GRON i 
! ! 

: M GRBTN i 

. . . . i 

PRAC i : N :  i 
i 

r'Jgs -. .- ! 

Aux I'!/O I j 

Interlock ; ! 
! 

of i ; s RE\! 
Reversor ; I 

%:J" i - 
Battery ! i U :  9 =ve Negative I 

.. - 
From i 

: Head j MS3102R22-14PX A ! ! I Op] ; : 
I .: Ligh: (1 9 Pir;) 

Switch : - - - --- - 
; Fran 

j Siatus of i 1 Head I 
1 y~zarl .--.-. I -.=. ink,+ .. 1 1 Zim Light j f3 ' Hi-? EM 

' Swltcil 
From 

C t!LI OFF 

-. ~.~ ~~ .~ 
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, 

! Head 
i Light D HLLVN , m n  i 

Switch I ! 
L 

Head 
i 

Dim : Light E i HL2 DIM j 
SWitch : -- 

: Head I 
OFF I Light i F I HL2OFF j 

' Switch i 

i Output of i 
I Zoniroi i 

: Unit of i ; Status of j i Flasher j Flash~r 1 : Output of ; Lighil 1 
1 i Cafiti01 i OFF : 

; ! Unit . .. of 
! Flsshe: i 

: Output of : 
I I . . I Centre! i . . 

i 1 ON i i 

i Statds of 1 j Unit of ; 
i Flasher I Flasher - I ; Gutput of 1 

! LighQ ; i 1 ! 

i Control j I i 
OFF unit of 1 1 i( Fi2 OFF 

i 
! 

i 
! 

i i 
i 1 Flasher i i ! I 
I -- - 

i 
i ' P;er;si;ie HI  

! 
i C.A.Bi i 

Status of i 
1 L 1 

i Switch ! j 
! i - Horn I Pressure j T i  
i i CAB2 j , Switch i 1 I 

j Status of i 
I ON I Wiper$ ! 

i i 
i Sktus cf ! 

I ON I I 
Wiper2 i 

: Stattls nf i 0p.j i ! 
1 ! 

: Wiper3 ; 
j Status of ! I 

ON I i Wiper4 i i 
_i__ ! 

j I ; Battery I 
! L 

i Negative i 
Signai f pe 
7 

DiGlf AL SIGNAL 
.? 

Frcm - To j Signa! Name 1 
WENT RECORDER ! ! 

~ 

MS3102R22-14PY SPARE i n!r,!TnL i 
(1 9 Pinj - -- -- 

IPdPUT : 
SPAYE MTI 02R22-14PZ : DIGITAL i 

(19 Pin) OC!TP!JT : 
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Signal Type -- ANALOG INPUT 
From Tn -- . . . - 

! SENSORS 1 SiGNAL CGND~TIONING-U~~E-, ~ - 

Signal Name ; 
Teiminai ; Signal Name t e ~ ~ ~ ~ ~ n a l  

No. 
-- 

MS3102 
R16-9P 
(4 Pin) 

1 No. ! 

Traction i From ! 
! 

Motor 1 Voltage I 
Voltage1 Sensor 

F.4S3? Q2Rl6-GSLAl 
(4 Pinj 

D OUTPUT [ 
.- 

: A !  +V I 

.: e i GND I 

2 ; 
. , ! -v ! i n i nlJTPUT 

; A '  +L' ! 
I 

i B i  GND 
I c ! -v 
: n OIJTPIJT : -- 
!. ~~ ~. . . . ~  . . . .  ~ ~ 

- 
. . .I . . . . 

, H i  
l e ,  GND 

MS3:02 
R16-9P 
(4 Pin) 

Titiction I Fiom ! 
Motor Voltage I 

Voltage4 Sensor ! 
I ! 
I 

Tiaction 1 From ! 
I Motor Current 
! Ccrrentl ! Sensor i 

! 

MS3102R16-9SX 
(4 Pinj 

MS3132 
R16-9P 
(4 Pin) 

MS3h02Rl GBSY 
(4 Pin) 

.i . . .  1 . .  r 1 Traction Fiom 
I 

i Motor i Current i 

Current4 1 Sensor ; 

...-. ~ . . . .  

MS3102 
R16-9P 
(4 Pin) 

.. ~. ... ~~ .... 

MS3!02RlE-9SZ 
(4 Pinj . 

D : OUTPUT ; 

i : Pressure i : Brake Pipe : ! Sensor i 
Pressure.1 i (INPUT j 

! 

NIS3102Rlfi4S~N 
(5 Pinj / C '  -v ! 

i @ GIJTDUT i 
.- 

: A /  +V ! 

i g i  Gb!D --- i--- . . i C -v 
D i QQTpQT : - 

+V A ! i 

; e ;  GND 
.. - - : e l  -V . , 

j D i OUTPUT ---.- - 
+V 

* A. ,- 
i 

, Pressure 
B r a k ~  Pipe i Sensor i 

i ! Pressure2 1 (INPUT 1 
i SA9) : 

----A 
; 
; Brake i Piessuie i 

i Cylinder Sensor 
j 
i Pressure! (Eog'le 1) i 

MS3102 
R16-9P 
(4 Pin) 

MS3102RI6BSX 
(5 Pinj 

MS3102 
R16-9P 
(4 Pin) 

MS3102P.lE.8SY 
(5 Pinj 

i Cylinder 
i Pressore:! 

~ ~ 

Sensor 
(Scgie 2) 

From 
Voltage 
S e n s ~ i  
(INPUT 

ZBA!UBA) 

~ - 

R16-9P 
(4 Pin) 

N33? V/K1 h 4 > L  

(5 Pinj 

MS3102 
R16-9P 
(3 Pin! 

Baitery ! 
j Voltage 

iviS310'2R168S 
(4 Pinj - - - - -. - - 

D , OUTPUT , 

: A>jxi!ian, 
* 7 '!olt2ge ' MS3102R16 

PT u voiiage "u" : Sensor ; 

Aux i l l a~  Voltage 
Voltage "v" Sensor PT v 
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i ! Auxiliary Vaiiage 1 PT ~i w i \ 
! 

; Voltage "w" Sensor i : ~ i  --- w 2  
i MS3102 . 

& I S > ~  02K1 B-4S i 
SPARE 3 j c;-̂ Jp lh,,-,, 1 7  

1 1 v r u  ! : 
(4 Pin) 

i-.- - (4Pin) - , 
MS3: I)= ' I. 

MS3102R18dSW i i 
SPARE R16-9P It\iPET ! 

! (4 Pin) ! ! i !4 Pin\ i - : \ . ~ ~ . ,  -- -- 
i NIS3102 _1 iviS3102R184SX i /.??r;-gp : SPARE !N?LIT ; 

(4 Pin) i (4 Pin) i i I -- 
i MS3202 I i .! 

MS3102R18-4SY i SFARE : Ri6-9F 1 i i \ iFiT i ! (4 Pin) 
! : 14 Pin) : ! 

Signai f ype Anaiog 
j Frnm To I 

-. .. . . . .. -. -. . .~~~ ~ ' 
; SIGNAL CbNGiSIOiiii~G SNIT EVENT RECORDER ! 

Connector 
i .Signt!Name. i Terminal ; Connector Terminal ; j 

Type Mo. f YF ?lo. --- .- 7- j MS3102H MS3102R I 
j 

~ Q L - ~ S X  Z ~ L - ~ P X  , 
! I i.15 Qinsj (i 9 Pins) ! i 

1 MS31@2!? MS3102R ! 
I 20i-483 20~-48PY j 
i !I9 Pins! - I (19 Pins) ! ! 

---s L L ;-__ 

Sianai f v ~ e  -. 
cii i  Out Pllt 

.~ 
To Other firilcro~ocessor Based Equipment in I 

Fr3m 
Locomotive -- 1 --- .- -~ 

EVENT RECORDER -- 
Connecior ( Terminat ; Signal Terminai F 

j TYP No. Name No. ---- A-.-~~-.- - 
i A (I;AN-L : 

- CAN-L Bus Line(Dominant Low.) i 
~ ~ ~ - -: 

CAN Ground B CA>J-GND 
! i __._ _ i 

C 
j .  -- 

i MS$: 3 2 ~ : 4 ~ ~ -  ~ --------- -- Spare j 

61 P D CAN - SH? : Optional CAN Shield I 

(7 Pin'! E 
E S?JD Zptisnal CAP4 Grcuiiu" 

-- 
F CAN - ,k! C,4?J-!-! BGS Line(Dcminant High' s ! I  i 

G : C*N \!+ , Octiona! CAN external ~nsitive sann!~ i 



Signal f ype Power Supply j l  l a  VUC) 
; Fmm Tn -- ..- -- -- - 

t e ~ n ~ i i l a i  in CAE ! Event EecorJer Sign?! N a ~ e  ! 
Connector : Terminal r- Connector , Terminal ; 

?\I- r ~ r- No. : Type - No. ---~ 
! ! 

; A ;  B -WE I From ?ermina!s i ! MS3102RlOSL-3P - 
i provided by i.Riys in 

i ~ ;  (3 Pins) Spare +--- Lncn C.AB 
B +VE < ; .- C 

Signai Type Bower Supply ( 7  19 V3C) 
Frnm ?n 

Terminal in CAB I Signal Conditioning Unit 
! ; Signal Name i Connector ; Terminal ; Connector : Terminal I 
I 

TYP-- i No. i T y p  1 No. i ~ - 
! A i B -VE i F r a ~  termina!~ i 1 MS3102RlOSL-3P --- ! provided by i.Riys in j ! i? D. Spare ,, , ins) 1 8 :  - Lnrn CAB 

i... . . . . . . . . . . . . . . . . .  I . . . . . . . . . . . . . . . . . . .  : . . .  i . .  . . B + V E  . . . :  
-2 

Signal Type PC1 Laptop Interface 
-.  fro^ Tn 

. ..... 
Eveni itworder PC; LAPTOP i Signa! Name ; 

Connector Connector 
T\ma TI,- 

J r- ; ~ r -  :-. -. ......... ........... : .............. 

! RS232C 
9 Pin D Type 

Seriai Port 
RS232C* i 

...... -- --- 

Note: The connector type numbers given are for the connectors mounted on the respective 
units. Fc: ir,?erccnnec?lng cab!es a co:respcnding mzting ?art to be se!ec?ed 

' Data 'Transfer Time in m y  case should no; axceed from 05 minutes 
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I 

NAME. OF FlRld 
!SPEED CUM ENERGY MONITORING SYSTEM 
SHORT TERM NIEMORY. DIGITAL REF'ORT 

File Name, 
5iht.d 

L.01:o Nc, 
Equipment no 

Starting Date dd-mrn-yy ~ n c i i ~ a t e  dd-ti~rrt-yy 
:Starting Time hh:mrii:!;s ~ n d  l~ i rr~e hl-I: nrrr1:ss 
Stbfl Distance i<m Encl [xistance H.m 

Ma): Speesd Kmph 

.................................. ........... ..................... ......... ...-. ............... ........... ...... 
Tcmtal Oynaniic Break Total Coa3:ing Tbtal I ........................................................... i:::: ................ I.::::.III ......I....... ............. :._ ... ................... I 

Du~ation Iluration Distance 
...................... ......... ~- -~ ............................ ~- 

liH:h4hl:SS Km 1 HHNMBS ................... ........ ...... . - 

Distance Chiration Ctisjance Energy 
I:onsun?ed .. ........ .- ... ...... .. . ...... 

Km IiH:PdM::;% Kwh .- . .- . .. 

I All Digital Pararnc?tlsrs sliall be taken as Events and shall be clez~rly indicated in the Event c:o lumn whenevjcr take place. 
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File Narne 
Shed 

1 .0~0  No. 
Eqtripment 110 

NAME OF FIRM 
SPEED CUM ENERGY MONITORING SYSTEIrll 

LOldG TERM IVIEMOR'I' DIGITAL REPORT 

:Starting Date dd-mm-yy ; End Date 
Starting Time hh:inm::ss End Time 
Start Distance Km : Entl Distance 

Ma): Speemj Kmpli i 

Total Coast i~~g Total 
1-otal Dynarnit; Break _ - ......................... ..... 

Duration Distance Duration Ilistance Duration Uisthnce Traveled 
[~ .................. ... L...~ - 

HLI:MM:SS Ktn tIH:IvlPh:SS Km HI4:lvlFA:SS ' Krn I .  ............... 1 , _  . _  1 .- ........ 1 .... ... .. 

* All Digital Parameters slmll be taken as Events and stlall be clearly indicated in the? Eveni column whenever take place. 



FUNCTIONAL BLOCK DllAGRPhM ------- --------. 
OF - 

EY'EIVT RECORDER ----------- 

... ..... ....... .... ...... -. . -. . - . -. --- - ..... -- .-. .- -.--- 

CAN PORT' / MASTEROF 
EShION ESMOFJ 

................... .. ..... .....-.... 
.... 

L- . -- 
Volt 

...... .............. ... ........... 

/I-.--- 
/ 

I - 
\ 
'4------ .I - 

from 

Event Recorder Csonditioning 
UnR 

* I  - 

....... 
, ,- .................................................................... 27 .................. 

/ '1 4 b 1 
1-1 1-_1 L J Auxiliary 

Voltage ~7: 
Uictil:aY imr)uts Diglitat In~luts Dig~tal Illputs Digital Output lnpul, 


