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CHAPTER -1
GENERAL

INTRODUCTION

Locomotives on Indian Railways have traditionally been provided with &
headlight with singie reflector and 32V, 250 W incandescent lamps on either
end of Locomotives 1O RDSO specification No EL/TL/41-1984. For this
neadlight power feed 1S from a regulated step down wransformer (RTPR) on
electric locomotves and HLPR in Diesel Electric locomotives. In the recent
years there has been considerable development in the field of energy efficient
light sources and twin beam headlight 10 RDSO Specification
No ELPS/Spec/HL/O1for Electrc locomotives and RDSO/PEISpec/Genl/007
for Diesel Electric locomotives with 24 V halogen lamps, used in automobile
headlights were adopted on locos for improving its performance and
reliability. This system needed 24V DC supply for which DC-DC Converter of
110/24V DC was provided and its specification also included in twin beam
headlight specification

However. since Headlight 1S mainly & light device nvolving optics and pCc-DC
converter 1s a device inyolving electronics. the supplies of Headl ight and DC-
DC converter are not necessarily required to be obtained together. Therefore.
specification of DC-DC converter has been separated. 50 thal it can be
procured separately and not along with headlight

1.2 Thus specification IS meant for specifying technical requirements of DC-DC
converter to be used for supplying power 10 locomotive headlight systems as
well as instrument lamp load of locomative It aiso specifies prototype and

acceptance lest methods o ensure consistency of quality of equipment.

1.3 This specificaion COVers construction features, lechnical requirements and
testing procedure for DC - DC converter suitable for feeding power to
headlight system of Electric and Diesel Electric locomotives.

1.4 This revision 1s being ssued to ensure better quality of PCB alongwith
\nterchangability of De-De converter

1.5 SUPPLIER'S RESPONSIBILITY:

The suppler s responsibility will extend to the following.
1.5.4 Supply of detailed instructions for installation of the eguipment on the
locomotive Supplier shall also depute his representative for ensuring correct

installation of first two squipments In the locomotive al each location (shed /
CLW).

1.5.2 Supplier shall arrange Commissioning, testing & field trials of the prototype

equipment in service jointly with RDSO and will depute team of engineers 0
Railway field units for this purpose
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1.5.3

1.5.4

1.5.5

1.5.6

1457

1.5.8

1.5.9

1.6

1.6.1

The Dc Dc converter is required to service a life of 10 years. The supplier
shall quote for spares, which may be required for satisfactory maintenance of
the unit for a period of 3 years after completion of warranty period

The supplier will be required to enter INto a contract with the user railway for
repair of electronic cards employed (if any) and shall indicate repair charges
for the cards The repaired card will have warranty of one year

The design shall be developed as per requirement given in the specification.
The detailed design shall be submitted to RDSO for scrutiny and approval of
the design features before commencing of the manufacturing The suppliers
shall, however be responsible for performance of complete system

Warranty: The supplier shall be responsible for any damage lo equipment
provided in the locomotive due to defective design materials, workmanship
upto a period of 18 months after commissioning on the locomotive or 24
months from the date of supply, which ever is earlier. The supplier shall
replace within one month, such equipment during the warranty period at his
cost. The period of warranty will be extendable in case of recurring problems
attributable to defective design. material or manufacturing. The supplier's
liability in this respect of any complaints, defects and /or claim shall be imited
to the supply and installation of replaced parts free of cost.

The supplier shall be responsible for carrying out all the madifications at his
cost on any part of the equipment during the penod of warranty required for
satisfactory operation of the egquipment as per technical specification For
any technical decision the final authonty from the purchaser s side 1s RDSO

Training: The supplier shall arrange training to IR personnel in maintenance
and trouble shooting of the system supplied One day lramng for three
persons per location is to be arranged by the supplier in the field of
maintenance and troubleshooting, The supplier shall furnish the syllabus and
schedule of training programme to RDSO as part of design proposal. Training
will be arranged free of cost. Suitable training material will be supplied to the
participants

The supplier shall supply the write up and the elaborate manual for
maintenance and trouble shooting free of cost to IR for easy maintenance.
Two set of manuals will be supplied each shed/shop or one set per 10 nos. of
equipment supplied.

RAILWAYS' RESPONSIBILITY:

Railway will be responsible for following

Labour. consumables and electrical energy required for erection, testing &
commuissioning of the equipment



1.6.2

1.6.3

1.7

1.71

1.7.2
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The wages and aliowances as well as the cost of the passage to and from the
place of training for railway personnel only

For installation of Dc Dc converter, interconnecting cables shall be supplied
by Railways

DOCUMENTATION:

nts to be submitted with offer. The tenderer shall submit the following
information with the offer in printed form and digital format and compiled in a
booklet. Offer with incomplete information may not be considered.

(a) System design, Salient features and advantages of the offered system,
Schematic Circuit, Functional Description, Protection scheme A summary
sheet of important data required is placed at Annexure-A

(b) Man-machine interface Details of switches. indications and fault
diagnostc feature

(c) BOM (Bill Of Material), Data sheets for componentsidevices and other
equipment proposed for use

(d) Mechanical interface diagram (Outline General Arrangement), assembly
drawings of complete unit. mounting arrangement and weight.

(e) Clause by clause compliance
(f) Details of technical support and training offered
(@) Supply experience, Logistics proposed for warranty support

(h) Recommended list of spares with cost for 3 years maintenance after
warranty .

(i) List of special tools, jigs and fixtures needed for assembly, testing,
commissioning, maintenance and repair

(j) QAM (Quality Assurance Manual), QAP (Quality Assurance Plan)
(k) Test protocol with procedure of testing
(1) 180 9000 certification

(m)Details of infrastruciure, manufacturing and testing activities in hine with
guidelines issued vide RDSO spec no - ELRSISPEC/SIOD1S (Latest)

Sub vendors supplying critical components such as toggle | rotary switches.
cables thimbles MOSFETs Choke/transformer, terminal strips/blocks of
DMC/epoxy etc may also be got cleared by RDSO

The successful tenderer shall submit Following documents after award of
contract.

(@) Technical documentation explaining the complete scheme, characteristics,
diagnostics, protection and control etc.
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1.8

1.8.1

1.8.2

1.9

1.10

1.11

(b) Detailed drawings of each system/sub-system with interface details in
CAD format

(c) Vendor list for subsystems
(d) Operation and Maintenance manual
(e) Spares catalogue

DOCUMENTS FOR FUTURE REFERENCE_ The tenderer shall submit 4 set
of final design BOM (Bill Of Material), mechanical drawing, approved test
procedure etc to RDSO, incorporating corrections, if any. during the design
approval process one set duly approved will be returned to the tenderer
These documents will require to be shown to the inspecting authorities/
railway representative on demand.

PROTOTYPE APPROVAL AND  PERMISSION FOR  BULK
MANUFACTURING:

The successful tenderer shall submit & prototype sampie for
inspection/testing and approval by RDSO before undertaking the bdulk
manufacture whenever he is either executing order for the first ime or against
an order where change | revision of specification/ design is involved A copy
of internal test results should accompany the inspection call

The supplier shall undertake bulk manufactunng incorporating modifications/
improvements as may be considered necessary n course of service trials
and as directed by RDSO within the framework of the specification  In case
of major change the unit shall be type tested again

Any deviations to this specification considered necessary !0 Improve per-
formance. reliability of the unit or for any other reason, should be furnished by
tenderer with details and full particulars for consideration of purchaser
Unless such deviations are accepted in final contract, the provision of this
specification will be binding on the gontractor

FIELD TRIALS:

After successful completion of type tests, the equipments shall be subjected
to field service trials for a mimmum period of six months. The number of trial
equipments and venue shall be as agreed between the purchaser and the
supplier The installation and commissioning of the equipments for field trials
shall be carried out by the suppher

INFRINGEMENT OF PATENT RIGHTS:

indian Railway shail not be responsible for infringement of patent nghts
arising due to similarity in design, manufacturing process, components used
in design development and manufacturing equipment and any other factor,
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1.13

which may cause such dispute The responsibility to settie any issue les with
the supplier

INFRASTRUCTURAL REQUIREMENTS:

The manufacturer should have following mimMuM infrastructure for the
manufacturing and supply of DC to DC converter

1) Dust free environment for the assembly of PCBs.

i) Component lead forming machines/fixture.

iii) Temperature controlled wave soldering machine with auto-fluxing
and legs cutting facilities.

iv) SMD component soldering workstation with repair facility.
V) Temperature controlled Dry heat test chamber.

vi) Automatic/manual (light guided manual placement) component
placement machine for PCBs

vii)  Multi-channel temperature scanner.
vii)  Functional testing of PCBs.

ix) Electro static discharge protection in ine with 1S:1 QO87-1981 Work
procedure for following ESD practices needs (o be submitted

X) Testing Jigs for checking the correctness of component in PCBs
xi) ISO 9001 2000 Certification,

However, supplier can availl Facilities from serial No. (i) to (wvi) from sub
vender cleared by RDSO. In this regard supplier should submit along with
offer the MOU with sub vendors for undertaking above operation from S
No.(it) to (v1)

IMPORTANT DOCUMENTS REFERRED IN THIS SPECIFICATION

1. |EC-80571 Rules for electronic equipment on rail vehicle

2. |EC 81287 For power converters used in rolling stock
application

3 15618 Safety requirements for mains operated electronics
or related apparatus for household and similar
general use

4. |EC-61000 Electromagnetic compatibility for industrial pracess
measurement and control equipment.

IEC-T7 Rules for electric traction equipment

5 ELRS/SPECISI/ Reliability of electronics used in rolling stock
0015 (latest) application
OCT '2001
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CHAPTER I

TECHNICAL DETAILS

2.0 System Reéquirements

21 DC-DC converter shall be designed for taking a continuous load of 400/500
Watt under specified input and output conditions. The converter shall be
designed to work with 2X 100 W Halogen lamps.

2.1.1 Headlight system of the locomotive shall use a common DC/DC converter
housing having 2 independent separate converters each designed for
minimum continuous load of 400W for electric loco and 500W for Diesel
Electric locomotives but only one working at a time and other acting as
standby. The input nominal voltage shall be as per clause no. 22 and
regulated output shall be 255V +1 % DC to meet the photometric standards,
considering voitage drop in cables from DC-DC converter to Headlight

2.1.2 MOSFET devices shall be used to achieve higher efficiency and low neat
generation. Protective circuits shall be provided to prevent damages due to
accidental short circuits, reversal of input supply wiring connections and
surges that may occur in course of locomotive working. Heat sinks shall be of
extruded anodized aluminium section and matt black powder coated. All steel
parts shall be given suitable anti-corrosive treatment.

213 MOSEET on the PCBs shall be properly fitted 1o take care of vibrations in
service. Overnang for heavier equipment 1s not permitted. These shall be
mounted with suitable clamps

2.2 Input supply :

The input dc voitage to dc-dc converter for electric and diesel electnc
locomotives shall be as under
1 . Electric loco Diesel Electric loco
Nominal input voltage 110V 2V
Variation in input voltage 70 V to 136V 50V to 85V
Ripple content E upto 30% upto 30%

23 Output supply requirements
a) The rated output of each converier for electric and diesel electric
locomatives shall be as under

' _ Electric loco | Diesel Electric loco
Output regulated voltage 25.5+ 1% dc 25.5+ 1% dc
Output Wattage 400 Watt _ 500 Watt
Efficiency | Not less than 85 % Not less than 85 %
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b) System shouid be
{i) Suitable for (-)ve earthed battery system
(1} Control must be on (+)ve side.

Selectiomrof converter

The main and standby converters shall not be energised simultaneously
Arrangements will be provided to ensure that only one converter is enercisec
at a time. Two way rotarytoggle switch capable to make/break 204 dc current
on load and 110V dc voltage shall be provided on converter assembly 10
select either of tne converier

2.5 Size, mountings and colour of the Equipment

The converter box 1s proposed to be mounted in the cab-1 inside the locker
on locomotive for retro fitment and beilow baby compressor in WAP4 locos
new locos. Colour of the units should be gray colour (code-631 of 18-5) The
maximum dimension of the converter box should not exceed following

SRR e

—

Height Width . Length

e ——— e ———]

S | domm | 0@ |

Mounting should be provided through 4 holes diameter 10 mm. with
centralised distance of 222mm +/- 2 and 150 mm +/- 1 as indicated in

Annexure-B
2.6 PROTECTION
26.1 Input fuses \ndividual fuses for each of the twin converters shall

pe provided on positive side.

26.2 Qutput short circuit The converter shall be suitable for output short
cireuit  for indef. ‘e period. The equipment should
restore to its norr @l working condition after removal
of short circuit.

26.3  Surge protection Protection against surges shall be provided in both
the converters. Surges of 2 KV are expected in the
system
26.4 Under Voliage The eqguipment shall function without  any

consequential damage al lower vollage However il
shall be able to prevent discharge to loco batteries at
voltage below 70 V for electric locomotive and S0V for
diesel locomotives. The system shall go into hiccup
mode so as to immediately recover as the voltage
IMProves.

26.5 Reverse polarnty Reverse polarity protection shall be provided o
ensure no damage under reverse polanty connection
at input. Measures shall also be taken to ensure no
damage o converter in case of accidental application
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of battery voltage at cutput terminals.
27 Indications and Terminals .

2.71 Indications shall be provided to indicate switching on and off of input and
output voltages

27.2 The input/output terminal board shall be located separately and shall be of
fire retardant type preferably SMC/DMC moulded type with partition in
between terminals and have provision for fitment of standard crimped type
lugs. The DC input terminals shall be on left side and black in colour and the
output terminals shall be on right side and red in colour. The dimensions of
input and output terminals shall be different for easy identification. The input
and output shall be clearly marked.

28 MARKING:

The following shall be punched on each of the unit on the anodised aluminium
plate on unit.

L)

Manufacturer's Name

Senal Number

Year of built

Inputfoutput voltage & current on converter unit.

Wattage of the each converter

N N

2.9 GENERAL DESIGN REQUIREMENTS:
281 PTFE cables should be used in the system.

29.2 All printed board assemblies shall be protected on both sides with a flame
retardant protective transparent coating in order to prevent deterioration or
damage due to moisture and atmospheric contaminants. It shall be possible
to repair coated prinied board assembly without the need for complete
removal of coating.

5 e

2.9.3 Erasing of identification numbers/marks of components such as diodes,
transistors, | C chips etc. is not permissible. All components shall be used
with their identity marked on their body.

294 Industrial grade components will be used for which a necessary certificate will
be produced by the tenderer.

295 All the terminals. indications, switches, shall be marked for easy identification
and connections. The rating plate with manufacturers' name, serial number,
contract number shall be fixed on the equipment.

2.9.6 The use of jumper wireffuse wire on PCB, soldered glass fuse base,
rewireable fuse is not acceptable The use of HRC / Glass fuse with proper
mounting, arrangement is recommended.
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2.9.7 The use of assembly/sub-assembly with resistors/
- capacitors/semi-conductors devices etc. mounted on PCB and moulded n
housing/epoxy potted are not acceptable.

2.9.8 The equipment shall not malfunction or be damaged when spikes or voltage
surges are applied as indicated under surge type test.

2.9.9 The equipment shall not generate voltage spikes or surges during normal and
switching operation so as ta have interference with other electronic equipment
on the Locomotives. Suitable measures shall be taken to suppress such

surges.

2.9.10 The rating of components shall be based on case component tolerances and

environmental conditions. The safety margin calculations shall be based on

derated ratings of components and load under worst conditions. The Vendor

shall provide details of electronic components with tolerances and circuit
diagrams

29.11 Equipment nousing / exposed metal work snall he CONNAcIed 10 vencie 1T
for safety Mounting arrangement shatl not be realed as earthhing &0
earthling tinned pad with flexible ana bolted connection shall be provided

2912 Equipment shall be designed such that regular / periodic maintenance shall
not be necessary Special maintenance required shall be stated at the time of
tendering.

2913 Electromagnetic compatibility of the entire system shall comply with
provisions of [EC 1000 The eguipment should withstand surge & spikes as
specified In IEC 80571

2.9.14 In the electronic eguipments to be supplied to this specification, the suppliers
shall use components and systems of high reliability, suitable in every way for
the application on rolling stock. In this connection, supplier is well advised to

refer to "Rules for Electronic Equipments used on Rail Vehicles |EC
Publication 6057 1"

2915 Any deviations 10 this specification considered necessary 10 IMprove per-

formance. reliability of the unit or for any other reason, should be furnished

by tenderer with details and full particulars for consideration of purchaser

Unless such deviations are accepted in final contract, the provision of this
specification will be binding on the contractor.

2916 Al the components on PCBs should be wave soldered / surface mounted
devices should be mounted Using SMT workstation and complied with clause
no. 7 of specification NO ELRS/SPEC/ SII0015

2.9.17 All ICs if mounted on he bases should be mounted on heavy outy sockets
and provision snould be made for tightening of the ICs on the base alsc
complied with clause no. 61 3 of specification no. ELRS/SPEC/ S1/0015.
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2.9.19

2.9.20

2.10
2.10.1

2.10.2

All electronic componants and ICs used shall be selected after proper burn in
and screening tests and shall be adeguately rated to withstand the service
requirementis. A guality assurance scheme should be submitted by the

supplier for approval of RODSO It should be provided as per specification ne.
ELRS/SREC/ S1/0015

The equipment should function satisfactorily under 25 KV ac electric traction.
It should not be susceptible to malfunction due to interference from overhead
traction power supply lines of under abnormal conditions such as overloads
and faults in the electrical traction circuits of the locomaotives.

The equipment should be burn in after manufacturing as per clause 7 9 and
122 of RDSO specification no. ELRS/SPEC/ SI0015.

SAFETY FEATURE:

in case of maltunction of one converter of ils associated hardware it should
be detected and give a LED indication should be given The head hgh
operation should continue py selecting other converter

| ]

The supplier should make an arrangement for protection of the equipment
from fire.
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CHAPTER Il
ENVIRONMENTAL CONDITIONS

The equipment should function satisfactorily under the following
environmental conditions. Which are encountered where eguipment will be

expected to work
311
a) Maximum temperature
} Stabled Locomotive under sun ~70deg. C
} On board Working loco under sun. . 55deg. C
by  Mimimum temperature - Odeg. C
c) Average temperature .47 deg. C

3.2 Humidity: Up to 100% durning rainy season.

3.3 Altitude: Up to 1200 m above mean sea level

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

35 Environment: Extremely dusty and desert terrain in certain areas. The dust
concentration in air may reach a high value of 1.6 mglem®. In many iron ore
and coalmine areas. the dust concentration is very high affecting the filter and
air ventilation system.

3.6. Coastal area: The equipment shall be designed to work in coastal area in
humidity and sait laden and corrosive atmosphere. The maximum values of
the condition will be as follows:

a) Maximum pH value 8.5
b} Sulphate 7 ma per litre
¢) Max concentration
of chiorine 6 mg per litre,
d) Maximum conductivity 130 micro siemens /cm
3.7 Vibration and shocks: The equipment shall be designed to withstand

without damage vibration and shock as generally encountered in the
locomotives and shall corifirm to the standards as per tests specified in
IEC-80571 and are as under -

{it Max. vertical acceleration. -1.0g.
(i) Max longitudinal acceleration. - 3.0g.
(iii) Max. transverse acceleration: -2.0g.

The vibrations are of the sine wave and the frequency of the vibration is
between 1Hz and 50Hz. The amplitude 'a' expressed in mm is given as a
function of 'f' by the equation
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a= 25/f for values of 'T' from 1 Hz to 10 Hz,
a= 250/f square, for values of 'f exceeding 10 Hz and up to 50 Hz.

3.71 In the direction corresponding to longitudinal movement of the vehicle, the
equipment is subjected for two minutes to 50Hz vibrations of such a value
that the maximum acceleration is equal to 3g (amplitude a= 0.3mm)

3.8 Electromagnetic and Radio Frequency Interference Pollution — High
degree of electromagnetic pollution is anticipated in locomotive through high
voltage contactor operation and RFI produced through walkee talkee hand set

of the driver's, where the equipment will be mounted. Necessary precaution
should be taken in this regard.
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CHAPTER IV

SCOPE OF SUPPLY
4.1 Scope of work

41.1 The scope under this specification covers design, development manufacture,
supply, training and commissioning of the "Dc to DC converter for head light”
of electric and diesel electric locomotives.

412 The following will be scope of supply.

| ino. Items | Oty. {
1 Dcto DC converter 1 1 ne.
[2. | One setof additional fuses | As required O

a) One set per 5 units subject to minimum two sets of users
maintenance & troubleshoating manual.

b) Assurance 1o give backup support for supply of cards for 5 years
after the warranty period.

¢) List of spare parts along with cost for maintenance of system for 3
years (Optional)

d) Cost of annual maintenance contract. (Optional)

e) Costof card repair {Optional)



