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16.  Circuit diagram PUTTRRIOT ——
17. ' Dimensional drawing e
18. Other particulars : The manutacturer may like to furnish details such ai e

Units already manufactured and supplied to impart type test, service pe
if already in service etc. -

19 Test results in case the manufacturer has already tested the unit.
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CHAPTER 1- GENERAL

10 OBJECTIVE & SCOPE:

1.0.1 The purpose of the locomotive flasher light(flasher) unit Is to attract the attention
of driver of approaching train and cause him to stop the train in the event of
any unsafe track conditions. It is necessary that the flasher lightbecomes clearly
visible on straight track at a distance of at least 2 Kms botn during day and night.

1.0.2 This specification is meant for specifying technical requirements of LED based
flasher light(Flasher) unit for provision on Railway roliing stock. The specification
has been finalised incorporating type of LEDs to be used with their parameters,
| ED operating current with associated current regulators and modification of
oroviding hood on lamp unit to improve visibility of flasher light unit. It also
specifies test methods and acceptance tests to iﬁiure consistency of quality of
equipment. <X .

QuIp . @@ '

h%‘:l%rmp and control unit to facilitate

1.0.3 This revision is done to standardise |
interchangability and ensure vender cefistibility. .

e ,
et

1.0.4 This specification supercedes eg Specification No.RDSO/PE/SPEC/Flasher

ight/0017 (Rev.0) on the subjec

e
el
ir

1.1 DEFINITIONS:

RDSO - Research Designs & Standards Organisation
Tenderer - Firm/companies participating in the tender
Supplier - The qualified tenderer for supply of the equipment
Railways - Indian Railways Administration ‘

CLW - Chittaranjan Locomotive Works

1.2 REFERENCE TO VARIOUS SPECIFICATIONS:

1. 1S: 616 Safety requirements for mains operate‘d electronics.
2. IEC-60571(1998-02) General requirements and tests for electronic equipment
used on Rail vehicles. (Second Edition) '

IEC- 77 : Environmental testing

IEC-61000 : EMC . _ ‘
RDSO spec no ELRS/SPEC/SI/0015 (Latest) for “ Reliability of Electronics

used in Rolling stock application”

o B L8
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SUPPLIER’S RESPONSIBILITY:
The supplier's responsibility will extend to the following:

13.1 Supply of detailed instructions for installation of the equipment on the locomotive.
Supplier shall also depute his representative for ensuring correct installation of
first two equipments in the locomotive at each location (shed /| CLW).

; 1.3.2 Supplier shall arrange Commissioning, testing & fiela tria_ls of the prototype
, equipment in service jointly with RDSO and will depute team of engineers 10
Railway field units for this purpose.

1.3.3 The flasher light unit is required to servicea life of 10 years. The supplier shall
quote for spares, which may be required for satistactory maintenance of the unit
for a period of 3 years after completion of warranty period.

1 3.4 The supplier will be required to.enter INto e contract‘with.the user railway for
repair of electronic cards employed (it any) and shall indicate repair charges for
the cards. The repaired card will have warranty of one year.

;” 1.3.5 The design shall be developed as per requi'r,ement given' in the specification. The
/ detailed design shall be submitted to RDSO for scrutiny and approval of the
\ ~design features before commmen"'éihg of the @@'@ﬁuring.} The suppliers shall,

n‘*“w
PR e T T A Y W swpos £0P e a3 R i SR R ¢

Rowever. be responsible for performance of complete system.

1.3.6 Warranty: The supplier shall be responsible for,ffany damage to equipment
provided in the locomotive due 1o defective design, M terials, 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 é:“"o%t. The period of warranty will
be extendable in case of recurring problems aftrﬁautable to defective design,
material or manufacturing. The supplier’s liability inghis respect of any complaints,
defects and for claim shall be limited  to the{ rnishing and installation of
replacement parts free of any charge.

1.3.7 The supplier shall ba responsible for carrying outzjall the modifications at his cost
on any part of the equipment during the period of warranty required for
satisfactory operation of the equipment as per technical specification. For any
technical decision the final authority from the purchaser’s side is RDSO.

1.3.8 Training: The supplier shall arrange for training to IR personnel in maintenance
o and trouble shooting of the system supplied. One day training for three persons
v oer 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.
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1.3.9 1Ih

e supplier shall supply the write up and the elaborate manual for maintenance

L

and troubie shooting free of cost to IR for easy maintenance. Two set of mgnuais
wili be supplied each shed/shop or one set per 10 nos. of equipment supplied.

4 RAILWAYS' RESPONSIBILITY:

Raitway will be responsibie for following:

41 Labour. consumables and electrical energy required for erection, testing &

commissioning of the equipment. . , .
4.2 The wages and allowances as well as the cost of the passage to and from the

nlace of training for raiiway personnel only.

43 The installation of flasher light units on locomotives and COnne'cti_Ons o_f lamp
units and flasher control units. Interconnecting cables shall be supplied by

railwavs.

.5 DOCUMENTATION:

1 51 Documents to be submitted with offer: The tenderer shall submit the'f'oliovying
information with the offer in printed form and digital format and compiled 0 a
bookiet Offer with incomplete information may not be considered.

152 The successful tenderer shall submit Following documents after award of

(3) System design. Salient features and advagtdges of the offered system.

Schematic Circuit, Functional Descriplic NProtection scheme. A summary
sheet of important data required 1s @gced at Annexure-B. 3

(b) Man-machine interface: Detai; @@}v\/itches, indications and fault
diagnostic feature. PN % .

(c) BOM (Bili Of Material); Datd sheets for components/devices and other

e

”
-,

'..

equipment proposed fot use o '
(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 .
(g) Supply experience, Logistics proposed for warranty suppo
(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. Y
() QAM (Quality Assurance Manual), QAP (Quality Assurance Plan)
(k) Test protocol with procedure of testing.
() 1SO 9000 certification.
(m)Detaiis of infrastructure, manufacturing and testing activities in line wiih
guidelines tssued vide RDS0O spec no.- ELRS/SPEC/SI/0015 (Latest)

.

contract.

Y™
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{

v

= 1.6.1
1.6.2
1.7
1.8
S

V‘A 1.9

.a) Technical documentation explaining the compiete scheme, characteristics.
diagnostics, protection and control etc. o
'n} 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 tenaerer. These

documents will require to be shown to the inspecting authorities/ railway
representative on demand. ' -

1.6 PROTOTYPE APPROVAL AND PERMISSION FOR BULK MANUFACTURING:

The successful tenderer shall submit a prototype sample for inspection/testing
and approval by RDSO before undertaking the buik manufacture. A copy of
internal test resclts shouid accompany the inspection call. ‘

The supplier shail undertake bulk manufaung incorporating modifications/

improvements as may be considered necessgsy in course of service trials and

as directed by RDSO within the framework of:{he specification. In case of major

change, the unit shall be type tested again. ?%

Any deviations to this specification considered necessary to Iimprove per-
formance, reliability of the unit or for any ote&r reason. should be furnished by
tenderer with details and full particulars for &hsideration of purchaser. Unless

such deviations are accepted In ﬂnalcontra%theprov’isionof this specification
will be binding on the contractor S ~

INFRINGEMENT OF PATENT RIGHTS:

indian Railway shall not be responsible for infringement of patent rights arising
due to similarity in design, manufacturing process, components used in design,
development and manufacturing equipment and any other factor, which may
cause such dispute. The responsibility to settle any issue lies with the supplier.

FIELD TRIALS:

After successful compietion of type tests. the equipments shall be
subjected to field service trials for 2 minimum period of six months, The
number of irial equipmenis and venue shail be as agreea between the
surchaser and the supplier. The installation and commissioning of the
ecuipments for field trials shail be carried out by the supplier. '
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CHAPTER 2- TECHNICAL REQUIREMEN:

N
-
[T

’

ach locomotive will e provided with two flasher units. consisting of iamp unit
~d flasher control unit ocne at each end. The flasnher Lignt unit must have the
nighest reliability under severe environmenta conditcns  of operation of
socomotives ie. dust, humidity. high ambient temperalure. SHOCKS and vibrations,
slactrical switching surges, tiectro Static Discharge. variaiions in supply voltage

-
v

Q

BlC,

2 4 Tne flasher light unit shall comprise of following :

‘a)  Lamp Unit; Consisting of high intensity LED iamp assembly with its current
regulator, provided in suitable water proof enciosure (IPE5). window
toughened front glass and hood protection against giare. -

(D) Flasher Control Unit: Consisting of electronic hardware for two
independent circuits to drive the above LEC famp 2nit. 1t will be provided
0 suitable enclosure with adequate protections, ON/OFF switcn, selector
switch for main and standby circuit, audio visual indications and terminals,

22  TYPE OF SYSTEMS IN RAILWAYS:
2 2.1 Tne supply voitage on kiectnc, Diesei-Electric and Jiesei-Hydraulic locomotives

are different. Therefore, this specification cover three types of systems =

_System type E - For glectric locomotives and EiviUs
- System {ype D - For Diesei-electric IcCOMOLUNERS, gle iUs.
- System type DH - For Diesei-Hydraulic RER! '

£ .

2 2.2 The mamn difference and feat e@%%?ge types of systems, "E", "D" and "DR"
are with regards to its enclc?d%‘and mounting arrangemeant, which may be seen
from drawing Nos. CLW/ES/L-21-A, SKDL3626, SKDL 3627 and SKDL 3673.
Power supply voltage and voiiage variation for three types is given as below.

& _ . .
SYSTEM VOLTAGE -BC
T TypeE | TypeD : TypeDH
- Maximum 136 | 30 30 ;
§o T N ey A S e T ' TN A
Nominal | ¢ 72 2%
Minimum 70 5 A5 TR

e e A e o i & P - v B s g e ¢ %

el Mg S e — Sl &5 —b—.--'b"n-—.—-—-o gl drs wmts s =~ - pEmap -l.v-q——---.h-M‘—-.-—hF—- whagy p——p— - - P " -~

1 2 3 Tre fiasher unit should work satisfactorily for the voltage range ndicated in
cizuse 2 2.2 above. However. proportionate change @ the duration n "OFF" and

S ahad

“ON" period below the supply voltage of 70V for type E. 45V for type D and 16V
for type DH will be acceptabie. There should no! o€ any - damage to ine
ecuioment at voltages less than the minimum specified vaiue for an indefinite

period.
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2.3  LAMP UNIT:

Flasher lamp unit shall nhe cluster of 120 high intensity Amber LEDs used in

equally distributed cluster in rounded profile. LEDS giving min 7° view angie,
arranged in series and parallel circuits 10 ensure average forward current and
v/ peak forward current through LED’s limited to 20mA and 30 mA respectively.
The manufacturer will submit design details to prove that current through LED's
does not exceed the limits. The current regulation shall be better than 5% for the
full working voltage range as per clause no. > 2 2 checked at lamp terminat unit.
it should work at nominal loco control voltage i.e. 110V for E type, 72V for D type

and 24V for DH type 10Cos.

fisd
W

532 The LEDs used in lamp unit shail be of type HLMP — ELXX-XXXX of Agi!ent
/_ Technologies  Or equivalent with  following ~ parameiers at an ambient
remperature of 25° C: ' -

“SYMBOL | PARAMETER | TEST CONDITION | JUNIT
L_V_.F___...,_ T: Forward Voltage [ gF=20mA 1V

. VR ‘; Reverse voltage : e = 100 xA g v
7 Reverse Current | Va=5 V <A
TL‘,}—E" o 7 Dominant g =20 mA ALL

e i Wavelength ‘ |
L 1 Junction Temp. | - ) 1°C

v | Luminous - E=20mA | cd

i | intensity ey = |

e Forward current | - hl) MmA

cach LED shall have an electrical shunt r%}?tanm across it. All the L EDs shall
( be configured in series parallel combinaions in such a way that failure of any
{ ED shall not affect the working of the ugit { ED of each circuit will preferabiy

~e intermixed so that radiated area is NoOt affected in case of failure of LEDs.

2.3.3 *Ag\ber yellow LED witn dominant wave length of 590 o 595 nano meters shall be
used. Radiating area ( Where the | EDs are mounted shall not be more than 50
sq. cm. The |ux measured in axial direction shall not be less than 500 lux at 1

meter and 55 lux at 3 meters..

/’2.3.4 The display area (formed by the cover glass) of the lamp unit shall have a
/ diameter of 1405 mm. The mechanicai body of the lamp unit should be water
oroof sealed housing of minimum 2 mm thick ABS sheet. however, the hood

should be made of 1.6 mm thick MS sheet.

2.4 CONTROL UNIT:

2 4.1 The flasher control unit shall be designed such that It works with input voltage as
cer clause no. 2.2.2. giving regulated output for lamp unit working as follows:
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par—

" TypeE TypeD | TypeDH
110VDC | 72vDC | 24VDC

The PCBs used in Hasher control unit shall be wave soldered to insure the
consistency in the quality of product. -

Each control unit should have two seprate PCBs for Main and Stand-by circuit to
ensure the reliability.

Two LEDs (two dual colour Red/Green) indication shali ue provided on control
unit to indicate working of main/stand by PCB.

31 The indication of above LEDs should be as under

Main selection

ol e el

Main O/P | Stand.bymselection Stand by O/P
Indication - Indication i indication ~indication
LED-1 LED-1 ., o LED-2 LED-2

& il S den

i SE— --—;.M.woq

b E¥ Lk & T

Red flashing

AW,

P

S

(r

i

> I

¥

L

Green glow | Red ﬂashmg
A single pole main contmk@mtch shall be provided on the flasher control unit to
switch "ON" or OFF;;*,, aequlpment A double throw switch shall be provided to |
select mam/standb\%‘*ﬂrcunts in the control unit. The switches shall be of standard 7
make and their quality shall confirm to relevant BIS specification. Endurance test

of 1 lacks operations should be ensured by the firm.

The ON-OFF period of flasher unit shall be of equal period with 40 + 5 flashes
per minute. This shall be maintained for full voltage range as per clause no.
222 '

Facility for monitoring whether flasher light is lit or not shall be provided in the 9“)
form of repeater LED indication (Red colour) and audic sound in the driver cabs
on the control unit. The indication shall swutch off f more than 20% of the lamp

array fails.

VISIBILITY: The clear visibility of flasher Irght shalt not be less than 2 kms N
clear daylight and will not be affected by sunlight glare. -

CONSTRUCTION:

The LED lamp unit and flasher control unit shail be housed in two totally
enclosed separate housings. The contro!l unit-shall have suitable openlng for
audio output. - ' -

_ ‘B an‘m aame aed 4nsse @
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262 The lamp unit shall be housed in a suitable enclosure as per Annexure ... and
the enclosure shall be to protect against ingress of water under heavy rain and
storm conditions. It should confirm to P69 protction.

The arrangement as shown in drawing No. RDSO.SKDL 3626, SKDL-3628 and

2.6.3
SKDL-3673 should be treated as tentative for prototype unit. After test and trials,
the final dimensional drawing may be made for serie_s production .
564 The maximum envelop size of the equipment should normally be as per table-2
‘\(!f) and is to be fitted in the both the cabs. -
Table-2
T TTH (mm) (W (mm) (L (mm) |
 Flasher Control unit _j 79 11 00 1179 |
Lamp Hood _ 285 {260 1215 )
Lampunit ' 210 210 1130
2 6 5 The sheet steel used for the enclosures shall have thickness of at least 1.6 mm.

The fabricated enclosures shall be thoroughly cleaned and given two coats of
orimer and two coats of paint of approved IS 5 gray shade code — 631 colour.

2.6.6 The exact profile of the lower frame of the énclosure will depéhd,on the type of
locomotive and details should be ascertained and verified Dy inspection of the
locomotive cabs by the supplier befod[‘_% taking up the manufacture of enclosures.

|
. ‘t

2.6.7 MARKING:

The followi'ng shall be punched on ggéch of the unit on the anOdised al'uminium

olate on control unit and tamp unit. Ij
Manufacturer's Name--

,,,,, r

2

A

‘Serial Number

Year of built,. & . :
Input/output voltagegscurrent on controt unit.
input voltage & currélt on lamp unit.

LED type/make on"f%ﬁp unit.

® oA W NS

‘{M 27 GENERAL DESIGN FEATURES:

57 1 The flasher unit should use only solid-state devices of industriai grade.

27 2 All PCB should be wave soldered.

2 7.3 The electronics should be suitable for rolling stock application in heavily EMI
nolluted environment.

27 3 The unit shall be designed with switching mode operation 10 keep the heat sink
size to minimum and avoid losses in any resistor in power circuit
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27 4 The wires/cables used for internal construction of the unit shall be of PTFE

24

2.9.1

[-J
:O
i J

210

nsulation and multistrand copper conductors. Cables used for connecting control
anit with lamp units shall be 2.5 mm? to RDSO Specification No . E-14/01 (Rev.2)

1983,

In view of limited space available in the locomotive, the equip'men't‘shail De
design as compact as possiole. '

INTERFACING WITH OTHER EQUIPMENTS:

Flasher light shall also have provision for interfacing with others MIiCroprocessor
based systems in the locomotive. Two (02) numbers volt free contact to work
with as per clause no. 2.2.2 dc will be provided to communicate activation and

failure of flasher light..

PROTECTION:

The flasher light unit shQudsihe so designed that it is capable to withstana the

direct short circyll ©ExeM at the output terminals without any damage to the

w: ¥ ~ircuit current shall be limited to a minimum possible vaiue.

™ “shall function normal after the short circuit at output terminals 1s

Theﬁgh&p .
remdv¥d. The lamp and control unit will be independently checked for the
nrotection. : '

Suitable back up fuse protection for both main/standby circuits shall be provided
as protection against component failures. The fuse shall not blow with output

terminals shorted.

The current regulator provided In lamp unit shail have over current protection.
The lamp shall have built-in reverse polarity protection and input fuse protection.

The flasher unit (contro! unit and lamp unit) will have high efficiency, i.e. losses In
circuit will be minimum and total power consumption of unit will be --declared

under Appendix — B and will be tested during type test

o’

)
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3.1

/3.2

33
g 34
3.5

_
- 36,

¢
e 37
3.8

CHAPTER 3- CLIMATIC & ENVIRONMENTAL CONDITION

The Flasher light Control Unit will he fitted in locomotive cab where the
temperature will be ' . . .

a) Maximum temperature

} Stabled Locomotive under sun - - 70deg. C

} On board Working loco under sun. - 55deg. C
b) Minimum temperature ' - 0deg. C
c) Average temperature - 47 deg. C

Humidity: Up to 100% during rainy season.
Altitude: Up to 1200 m above mean sea level.

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

Environment: Extremely dusty and desert terrain in certain areas. The dust
concentration in air may reach,a high value of 1.6 mg/cm™. in many iron ore and

-

~oalmine areas. the dust concéntration is very high affecting the filter and air

ventilation system. s

;.u TR

& D7

Bt 4
CR R,

-
%

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

2) Maximum pH value 8.5

b) Sulphatg=; -7 mg per litre.

c) Max. congﬂ;ntration

AP
-~
R

of chioring - 6 mg per lhitre. .
g} Maximurmsconductivity 30 micro siemens /Cm

shock encountered in service satisfactorly as specified in [EC 77and 60571
(1998 - 02) (second edition) publication for the FLASHER LIGHT anc electronic
equipments respectivery and relevant IECs as applicable to other eguipment.

Vibration: The eguigment shall be designed to withstand the vibrations and

Electromagnetic and Radio Frequency Interference Pollution — High degree
of electromagnetic pollution is anticipated In locomotive cab through high voltage
contactor operation and RF! produced through wakie takie hand selt of the
driver's. where the eguipment will be mounted. Necessary precaution should be

taken in this regard.
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CHAPTER 4 - SCOPE OF SUPPLY

JR——

+ and commissioning of complete

n -
po——— | requirement laid

locomotive as per technica

| degign,
41 The scope of supply COVErs U
set of Flasher light Unit for 25 kV ac

| | ification. . o
m in Chapter-2 of this specll | |
4.1.7 C(j)onve ioco set of flasher hght unit consist ofthe fonowmg items

- 4 Spare Catalogue.
4> Detailed operation and maintenance manual and Spare Cataiogue.

43 Installation Drawings. S \}3&%
44 Listof spares for 3 years mamtenan.oé (Optional)

4 41 Spares required DY R

a) Control unit
b) Lamp unit

45 Repair charges for the PCBs;-:(Optio‘nal)

46  Testing jigs for troubleshooting-at card i.e-vel.. (Optional)
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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 inspecting officer and shall be to his
entire satisfaction. o :

5.2 The inspecting officer shall have the power to -

521 Adopt any means he may consider necessary to satisty himself that all the
maternals or fittings  specified are actually used throughout the
construction. T

522 Visit at any reasonable time and without previous notice, either contractors

works or his sub-contractor's works to inspect the manufacturers and the
quality of the work at any stage.

5.2.3 To reject any materials or fittings that do not conform to the relevant standard
specifications or have not been manufactured N accordance with the

approved practices. The rejected materials or fittings shall be marked In a
distinguishable manner and shalt be disposed off in such manner as the
inspecting Officer may direct 10 avoid its inadvertent use in the product order

as per this specification.

o Testing of equipment and fithings shall, as far as possible be carried out at the

works. of the manufacturers. Testing of bougnt out components may also be
carried out at sub-contractor's premises. if s¢ required. The contractor shall

orovide free of charge, such materials ¢gwafittings as may be required for
testing whether at his own or his subcontr sgtor's premises. The test for which
tacilities are not available may be carried QB &! RDSO or any other approved
1aboratory for which the testing charges st b€ nayable by the supplier.

5.4 The inspecting Officer shall seiect all the ﬂipmems and the fittings required

?? ",.‘.&:'.‘.; s

o test and the tests shall be carried out IIF)s presence.

e SR

c@ until the Inspecting Officer has

Y
-

5.5 No material shall be packed or dispatch
nassed it. The contractor's responsibilitysg its efficiency in every way shall
-emain the same as if the work had been gagnufactured and tested by him.

56 Should any part require alteration or any ggiect appear during the test or trial

‘he contractor shall be without any extra charges make such alteration or
rectify the defects to the satisfaction of the Inspecting Ofticer.

57 Copies of Maker's test certincate, guarantee the performance of the
equipment shall be supplied in duplicated along with the delivery of each set
of equipment. '
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5.1 CATEGORIES OF TEST

614  TYPE TEST: Type test shall normally be carried out on equipment of the
approved design. If there Is any change in design of source of supply of any
components/sub-components/assembly, units made to the changed design or
from new source shall be treated as new item for the purpose of conducting
type tests. -

6.1.2 The type tests shall be repeated once in three years by RDSO. Type test will
also be repeated in the following cases. -

= Modification of equipment, which is likely 10 affect its function.

: Cailure or variations established during type or routine test.

. Resumption of production after an interruption of more than two years.

s After supply of 200 units. ' '

6.1.3 ROUTINE TEST: Routine test shall be carried out in every equipment of each
order. ' . - ‘ ’

6.1.4 ACCEPTENCE TEST: Acceptance Test shall be carried on 10% of batch
quantity subject to minimum of 5 nos. as per table given below.

6.2 Following tests will be carried om{g%prototype unit as per relevant 1EC
specification or mg{tuta?\lhly{%%‘“e@‘étest program. Manutacturer will bear the
expenses of the:%ejf‘fg.@ﬁ& ‘; ' -

SL | TEST iCLAUSE . TTYPE [ROUT- | Accep |
NO | . . o  VINE | tance !
JL r | 4 0 { | Test ‘
{. | Visualinspection | IEC 60571.1 clause 10.2.1 A
2. Tolerance & Dimension A ' v v v
3. | Cooling_ — |IEC60571clause 10.2.3 | ¥ | N
L4. Insulation Resistance \—IEC 60571clause 10.2.9 r v 1 v v
' 5. | DiElectric | Aper clause 6.3.6 (b) v v 1
6. | Vibration and shock | IEC 60571clause 10.2.11 W - ]
'7. | Performance test IEC 60571clause 10.2.2 i A v oo
8. L ux test ‘ As per clause no. 6.9.2.2 (b) | v . Y
3. ; \oltage Surge | IEC 60571 cf_auge 10.2.6.2 v L
10. | Electrostatic ~ Discharge | 1EC 60571 clause 10.264 | Y .
test - b ‘
‘ 11. { Transient burst | IEC 60571 clause 10.2.7 | ¥ | I |
susceptibility test ' :
12 | Radio interference test IEC 60571 clause 10.2.8 v oo ‘ | |
13._| Salt mist test [EC 60571 clause 10210 | ¥ |
| 14. | Damp heat . IEC 60571 clause 10.2.5 P A )
15. | Dry heat "IEC 60571 clause 10.2.4 2 R -

EPage 14 of 25 J Issued on : 10.9.2004 ] Spec. No.: ELRS/SP’I:ZC/LFL/OOI? (REV-1 Sep 2004)

CHAPTER 6 -TEST
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16. | Burn —in As per.BUm-‘in-cycle o v
| attached as Annexure-2 |
17. 1Waterlngress test as per 1P65 for lamp unit A | v
18. | Over voltage Test As per clause no. 6.10.2 v | )
19 | Short circuit test | As per clause no.6.9.1.3 | v v
| 20 | Reverse polarity test | As per clause no. 6.10.3 v J v oY
51 | Power consumption test | As per clause no. 6.10.4 v oo -
(24, | Endurance Test As per clause 6.11 v v
25. | Visibility Test As per clause 6.8 i v v
56 | Measurement of luminous | As per clause no. 6.9.2.2 (d) v
intensity - ‘ |
57 | Measurement of dominant | As per clause no.6.922() | ¥ 1 | _
wave length T |
The following clarifications are issued on the above tests.
~"6.3 VISUAL INSPECTION: ,
6.3.1 Check for general workmanship fitting, finish and mounting arrangement as
per approved drawing of purchaser | -
B i Check for proper water tight fitting of LED lamp unit. o
6.3 Check that main components ‘j.e. switches,. transistors, capacitors and
devices are as per check list supplied by the manufacturers and approved by
purchaser. T e e T ~
6.3.4 Check - terminals, switches, mdlcatio type number etc. as per approved
drawing
6.3.5  The requirement  listed In ‘e, |gtest  reliability  specification
(ELRS/SPEC/SI/0019) for quality of P@’B and other hard ware will be checked
-nd confirmed clause by clause. % -
6.3.6 Check from supplier record that them-:umt has been subjected to "burn in’
procedure and there was no fallure any component.fln case there was a
failure of any component, check that the card has been again subjected 10
“burn in” test. - y
6.3.7 Visual inspection and Tolerance & Dimension —The object of visual
- inspection is to check that the equipment is iree from defects and the
equipment are as per approved drawing. Al the important dimensions will be
—measured and should be in.permissible-tolerance. Bill of materiais will be
submitted. The make, rating of equipments, subassemblies will be checked
with the details as per approved design. Iif a change Is needed in make or
rating of important equipments, sub-assemblies, it should be intimated and
should have approval of RDSO. Flasher light equipment with modified
<ubassemblies will be given separate revision number. e, '
6.4 Insulation resistance -- The insulation resistance with 500 V megger shall be
. more than 50 M ohms at 70 % RH for all the circuits. The period of the test

should not les than 60 sec.
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The following minimum requirements at the highly humid condition is to
be ensured as per given below. : -

- 110 V circuit and earth - :20MOhms

- Control electronics and earth  : 10 M Ohms

- Screen to earth ' 10 M Ohms

-Lamp unittoearth . 10 M Ohms
6.5 Dielectric test

The voltage as per following table shall be applied for 1 minute between
shorted connections and metallic supporting frame the test shall be
considered as unsatisfactory if either a disruption discharge of flash over
occur or dielectric equipment trips before 1 minute during the test.

- | Type E/EU{ Type D | Type DH
50 Hz, Ac rms Voltage | 1500 | 1000 B 500

bty s

ca—Cr

6.6 Burn'in test:

The cards used on the equipment will be subjected to burn- in for 75 hours as
per the temperature cycle in Annexure-2. The cards will be kept functionat
during the test. This will be 'p‘g.gtfgﬁ;o‘ﬂfinternal test by manufacturer, whose

results will be submitted dufing ro itine testing.

6.7 Documents to be submltted .aﬁt the time of renewal of prototype. '
o Changesdebill of martial " ”
0 Changes\ﬁ’u CP after the test approval

o Warranty failures and compliances
« Quantity supplied to different consignee and status.

‘/6.8 VISIBILITY TEST: The equipm.ent will be checked to verify that it meets
the visibility requirement laid in clause 2.5. '

6.9 PERFORMANCE TEST:

6.9.1  CONTROL UNIT: )

6.9.1.1 The unit shall be operated for 8 (Eight) hours continuously at specified
voltage. The number of "ON" and "OFF" cycle of the flasher per minute shall
he recorded. The frequency rate shall not be less than 40+5 fpm for the

above said voltage variations

6.9.1.2 Voltage variation test At the input voltage variation as per ciause no. 2.2.2.
Output voltage should be constant as per clause no. 2.4.1 .




2222222222222222222222222

Page 17 of 23 | Issued on : 10.9.2004 | Spec. No.: ELRS/SPEC/LFL/0017/ (REV-1 Sep 2004)"1

6.9.1.3 Short circuit test: The output terminal should be shorted and the unit
switched on with maximum input voltage specified in the specification. The
unit shall be kept "ON" under such condition for 10 minutes. The unit shall be
tested for item 6.9.1.1 & 6.9.1.2 after this test and there should not be any

change in performance or any damage to the unit.

6.9.1.4 Atestshallbe done to verify that when the flasher light is switched "ON" there
< 3 clear audio visual indication in the working cab to attract the attention of

the driver.
6.9.2 LAMP UNIT:

Following tests, to be carried out to ensure .the.quality of the LEDs,
6.9.2.4 The LED current shall be as per clause 2.3.2 of the specification. '

pe a) Glow Sensitivity test: LEDs are highly sensitive 10 the applied voitege
and will glow as soon as the voltage across the diodes exceeds {ne

rated forward voltage of the P-N junction. , ,
w~ b)  Gasket: The rubber gasket shall be of adequate thicKness, and shall
not be loose in the body,  aeg I
c) LED: LED used In moduleza¥all have an absolute maximum forward
n excess of the rated operating current.

current rating of at least "'
d) PIV Test: The protection H bvided for peak inverse voltage across the

“.., .: N "
I.I.
T
L. o R
Colt. | .

LEDs to remain within ,g, limit will be verified.

6.9.2.2 Following test shall be done?&bomplete lamp unit

-----

~a) WATER TIGHTNE ES]L - The test shall be carried out as per
« IEC-60571, clause 1021923 agreed between user and manufacturers,
the lamp unit is to be testamfor shower test to ensure: water tightness of

the unit.

p b) LUX TEST- Lux shall be measured in axial direction with the lamp unit ON
at the voltage as per clause no. 2 2.2 1t shall not be less than 500 lux at 1
meter & 55 lux at 3 meter under specified conditions. For conducting iuX
test. the frequency of flasher unit shall be 40+ 5 cycles/min. and average
forward current through LEDs shall not be more than 20 mA.

~ ¢) MEASUREMENT OF DOMINANT WAVE LENGTH — The dominant
wavelength of LEDs shall conform to Para-2.3.3. The dominant

wavelength shall lie between 590 to 595 nm.

d) Luminous Intensity Test: High intensity Industrial grade LEDs shali be
4 used for light . intensity, as per.clause no'.'2.3.2 will be verified. R
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6.10 COMPLETE UNIT TEST:

<

6.10.1  VIBRATION SHOCK AND BUMP TEST: - The"test shall be carried out as
] per IEC-60571, clause 10.2.11 with the equipment mounted and energised as

in service.

-

6.10.2 OVER VOLTAGE TEST: 1.8 times the nominal system voltage shaii 0€
4 applied to the unit for two minutes and the unit shall work satisfactorily aites

the test. | N ‘ -
RITY TEST : The flasher light control unit and lamp unit
se polarity protection. The equipment shall
larity at input terminals is removed

6.10.3 REVERSE POL
should withstand the built-in rever

function normal after the reverse po

Power consumption will be measurea

- 6.10.4 POWER CONSUMPTION TEST :
e declared value as per design.

- under rated condition and will not exceed th

6.10.5 DRY HEAT TEST:

to 75°C at the rate of 1° ¢ &

The temperature of the equipment is 1o be raised

15 minute and to be kept at that temperayasE for 6 hours. In this iest
equipment should be in energised copdit! NNl check the working of e
system. Cool it to the rooni{g,g‘g@g‘fgté%("recovery period 3 hrs) and carried

out insulation test, D%I% n&,,tésf 4t 85% voltage of the previous test and
nerformance test. R

.~

6.10.6 DAMP HEAT:

Damp heat test shall be done keeping the equipment In deenergised
~ondition. It is to be ensured that the RH of the oven should be between 80 10

100% during the above test. The temperature of the equipment is to be raised
from ambient to 55°C in 2 hours and kept at that temperature for 6 hours. Tne
temperature of the equipment 55°C should be brought down 1o ambient
(recovery period) in 3 hours. The cycle is to be repeated at least two tires
and carried out insulation test, Dielectric test at 85% voltage of the previous

test and performance test.

6.10.7 COOLING:

/ ;
Bring down the temperature of the equipment tO 0° + 2 and keep it at the

temperature for 2 hours and the carried out insulation test, Dielectric test at
85% voltage of the previous test and performance test after the recovery

period of 3 hrs.
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6.11

6.12

ENDURANCE TEST (Only for switches): --

The mechanical parts which need frequent operations are 1o be subjected to
endurance test for 1,00,000 cycles of operation. At the,.end of the above
cycles, these mechanical parts willpe inspected for physical wear and tear.
The contact resistance should not'ifcrease more than 10% of the l‘mtlal value.
The springs used, if any, should-rggain atleast 50% of the operational height

.

when released at the end of2the endurance test cycles of 1,00,000
operations. Finally the device wnlls%e checked for its satlgfactory performance.
In lieu of actual test, the supplierinay furnish a certification of such a type test
from the original manufactureg;i;fthe control switch..

i1
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SURGE TEST:

PR
I C) B
: :. a7 . P
. . -
- i
5 “-‘\-m
T
. . Tos, H
ERDECCONE ). IT Y
AT "
4 g
i

=

SR

The test shall be conducté’
pulse shall be 1.8 kV, 1.2/50 microSec

d%as per IEC-60571, clause 10.2.6.2. The surge
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6.13 TRANSIENT BURST SUSCEPTIBILITY TEST:

simulated installed condition shail be put for the test as spedi
recommended test severity levei is level 4 with
Lines & with Capacitive Coupling for Communication
of defined severity shall be applied on

This test shall be conducted as per EC 1000 — 4 — 4. The complete Systen i

fied in IEC. The
Direct Coupling for Power
_

& Signal Lines. The EF i
Communication line, Analog and digital

input lines as follows:

tuao—al--q---o—a-h"b_‘- - -

g e

Severity for

——— iy wipe o

-

Level 4

| ~ Power Lines | signal Lines

i
!
|
!

Repetition rate | 2.5 kHz | 5 kHz . -
 Applied voltage | 4 KV ) To2kv B
Risetime | 5nst/-30% | 5 ns+/- 30%
! { . : s i .
“Impulse duration | 50 ns +/- 30% "150 ns +/- 30% B
‘Burst duration | 15 ms +/- 20% T 15 ms +/- 20%

BurstPeriod | 300ms +-20% 1 30QmSthEBh. ..
“Connections/ | Direct Coupling both bositiveg\g‘j"a%acitive Coupling both

' neriod & negative side for?.{r«f@O\)\Bos*ve & negative side ior
- | seconds each sides., ¥7 50 seconds each SICeS..._

During test the equipm g‘\nanoe watched for maifunctioning or any erratic
sehaviour. Data recorded in the memory of the system during test shali aiso
be downloaded & evaluated through cyvaluation Software for the performance

of the system as well as Data Recording & Downloading system

& malfunctioning should be alfowed during or
IEC 1000 -4 — 4

No degradation of the system
after the test. For more details refer

6.14 RADIO INTERFERENCE TEST:

& 14.1 RFI RADIATED/RADIATED SUSCEPTIBILITY:

This test shall be conducted as per [EC 1000 — 4 — 3. The complete system N
simulated installed condition shall. be put " to the Radiation Chamber &

desired Radiation as defined bellow shall he appiied:

Freqg. Range: 80 to 1000 ViHz
Field Strength: 10V/m -
Amplitude Modulation: 80% at 1kHz Sinusoidal

During test the equipment <hall be watched for malfunctiontng or any erralic
hehaviour. Data recorded in the memory of the system during test shall also
be downloaded & evaluated througn cyvaluation Software for the pericrmance
of the system as weli as Data Recording & Downioading sysiem.
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No degradation of the system & malfunctioning ShouldbeaHOW?d during Of
after the test. For more details refer IEC 1000 — 4 — 3.

6.14.2 INDUCED RF FIELD CONDUCTED/ CONDUCTED RF SUSCEPTIBILITY:

This test shall be conducted as per IEC 1(20](0 -—tﬁ; -gslfrwsz;si?gée;{: Téscter%ir;
| It e .
ulated installed condition shall be put 10r e 1&= I in el
Z'esired Radiation as defined below shall. be.apphed on DC power nm lines Of
Recorder cum Indicator & analog and digital input lines of equipment.

Freq. Range: 0.15 {0 80 MHz
Amplitude: 10V/rms |
Modulation: 80% Amplitude Modulation

nehaviour. Data recorded in the memory of ?ystem during test rsfhfruaariig
he downloaded & evaluated through EvaluatigesSottware for the perio

of the system as well as Data Recording & Dloading system.

. 173 L
No degradation of the system & malfunctiom®g should be allowed during Of
ofter the test. For more details reter IEC 10%—— 4 —6.

.»% Ei
. e

During test the equipment shall be watched tor malfunctioning or any erratic
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| ' itor etc. must
1 Each flasher unit containing semi-conductor devices, reastorg;aicx;ore kasient
bé '‘Burn In" to eliminate infant mortality in components. The comp

| ' ient of 75°
thermally by connecting to power supply bus gand running gatt an elevated ambt
C. Burninisto be completed before final testing of the unit.

2. BURN IN PROCEDURE e

ircuit di ’ uppiy.
21  The unit shall be connected as per reieva.nt circult diagram afné:iapr)éw\;e(:its fgﬁgd
D'ue care should be taken for connection, recording serial numper O , ,

component if replaced.

® ¢ i R | 5 t? i HII the
t e type "E", "D Or DH",

upply - Based on type of equipmen 1 _ e Tra

3621tagep(s)¥§:|d8 bzpsfa-t corresponding to the rated voltage with tolerance of +10%

| | ' ded.
supply bus must be orotected by fuse. The use of fast acting fuse 1S recommen ‘

insi vin cf is to be
23  Temperature - 1he ambient temperature inside the burn in chamber 1S
TERG + B

| | han 72
>4  Duration - Each card/unit is 10 be given a burn in for a period Not less‘t
hours.

i Je! testing ¢ burn
25  Replacement of Component/Components - During pane(ijtes(t:s:/% (;Jr::] Sz;t;a; ;T?ailure
iﬁ test if it is found necessary to replace any component, the aev

ust be recorded. On completion of the eleptronic"tests on such Qards, tl: tc:gdb g;gf;
rt?e treated as "New" and as such must be given a Burn In fgi!.n“?é@%gerﬁﬁcate it il
releasing the unit. Proper record of faxluyes, if any, must be ep %at numbér. s
be issued along with the unit giving particulars, 1.€., € RS r | Eer,
ourn in conducted, duration, tested by, passed by, €lC» "

Sy A

RN 5!.‘\:’%
2 PR ¢

\"% D D A
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-APPENDIX "B”

(INEORMATION TO BE SUPPLIED BY THE
MANUEACTURER ALONGWITH THE OFFER

1. Type/Make ..
2. Input Voltage range B SOUP RPN .
.3 L ED lamp current regulation ... SR
4. L ux measured at 1 meter E PO LUuX. B
at 3 meters eiiee e Lo luxe =1
5. Colour of light beam e _‘?-f-ﬂ';t_}]
6.  Numberofarrays e e, >
/. Number of LEDs in each array S L2 . 5 s v e
8. Flasher Frequency Flashes/Min. i
' B B Ontime............... /%
' Off time............... i
4. Dielectric strength , T
10.  Short circuit current at lamp
terminals and unit capacity 1o
withstand this fault current. e
11.  Insulation resistance ... ........M. ohms
12.  Operating temperature range ... S
13. Power consumption .
14,  \oltage output of control unit
15. Component ratings:
' S.No.: Symbol as per i Ratings Loading under | Safety . Make and
f - circuit diagram % worst COﬂdltiOﬂ° factor . Type No.
" | § i L




