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SPECIFICATION FOR ENERGY EFFICIENT LED BASED
LUMIMAIRE UNITS FOR PASSENGER COACHES

FORWARD

Al prasent, conyvenlienal type luminaires are heing provided inside the coaches of Indian
Railways. With the infroduction ol white Light Emiting Lrivdes {LED=) hawing the lile na
less than 50000 workig nours. i, now, is possible o use thess LED lamps in place of
ihe existing fluorescent lamps foompact flugrescant lamps (FLAZFLY in lhe fumingire
These | EO= are almost mantenance fiea and the tolal saving in encigy iz axpacted to
be more than 50% Keeping in view tha anergy saving. the increased life af the fiting
vibration resetant featuies, ruggedness, no warm up peciod. axvellent caler rendeqng.
enmiralianke & rocuring savings on account of maintenance and being environmantal
Irieholy, e use of energy effioenl LED based luminairg 15, now considared for prowsion
in place of FLACFL in the lumingire in passenger COaCNes al Indizn FRaibways.

SCOPE

New Coaches: The scope includes design, development, manufaciuring, l=sting and
supply of energy efficlent lumingires suitable for operation on 110 ACTC supply
compkets with all accessories, LED lamps compatible wilh suitable current conircd dreser
circuil inaluding mounting arrangement far ilurminahon in the all ype of passenger
coaches 1@, @r conditoned coaches, non air condlaned  {skeeper], chair car,
convenlional EMUMERNU, DEML, three phase EMU. Kolkala Metra. LHB and mew
coaches for all passenger trams ncluding Rajdnani and Shatabdi Express trains as per
the drawing numbeds listed i Annaxure-3. The lumingires shall ba of rugged and robust
desgn suitable for Raitway roling stock working on Indian Railways under the
nperational and envirenmental condlions encounteied during seryice as specified n
clauge 4.0 Types ol lumimaine coverad i this specificalan are shown in lakde-1.

TABLE-1 {TYPE OF LUMINAIRE)

SINo, [ Typeof Maximurn | Usaga of Luminaira
Luminalre | Wattage of
complele
- Luminaira
General _ _
1. Type —A 13 Watl Passenger area {Cabin) for conventisnal AC
COachas _
2. Type —B1 g wWalr v Comidor, Doorway &  Gangeay  of all

convenlimal coaches {excepl IGF bailt AC)
and Mon A LHE Coaches.

« Paszsenger ared (Cabin) of corvaotionzl
Mon-AC apd LHB Mon-A0 coaches.

» Conwvenbonal Mon AC Chnair car (Day coach;

3 Type B2 2\ att Do way & Gangway for ICF bl conwentonal
_ AC ooaches.
4. Type - 9 Walt Cabin =nd corndor area of ICF baik SCH
) coaches .
i3 Type =D 49 yar Layatorydhirns _
6. - Type-E 1 wia Night light lumingire cum benh indication for

&G and non-AS coaches
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~ 7 [ Type—F1 | 2Watt [ Benh reading light {Longiludinal) far LHB
| ruaches _
L Type -F2 2 \Wan Berth reading lighl (upper berthy for LHE
_| coacnes L
T B Type-F3 sl | Berth reading light [fansverse lower berth)
RHS for LHE coaches o
[~ 10 | Typu-F4 Fiatt | Berth reading ght (transverse lower bertht
. LHS for LHE cosgheas
11 Type -F5  _ 2Watt Barth readng lght for Convantional coaches
7% | Type—G_ | 1Wall | Emergency Exit Incscation light ]
13 | Type—H1 1¥an i Luminaire for doiel indation for LHB AC
.o coaches
14, [ Type-H2 1 Wall Luminaire for Taoilet ndication for Conventicnal
N _|ACcoaones
15 Type—| 3t Passenger alarm chain indicatlon light _
16 | _ Type-d, g yviall Lurningire for 5L coaches
17, Type-K G WyoH | Entrance dooregy o ]
| For LHB AC Coaches
B | Type-L _ _18wfalt | Passenger area (Cabiny __
19 Type-M & \Watle Conldor light wath right light
| 1'Watt _ o
0] TypeN __ _OWatt | Doorway GangwayArea _ _ _ _ _
For chair carl EMUMEMLU Coasches. L
21| _Typeo 18 Wat | Passcnger area far LHB AC coaches
|22 Type-P - Cummy fithrkg for LHB AC Coaches
23 Type-Q1 2 \Watt Feadng light for LHE AC chair car {2-Seater)
24. | Type-t12 2'\Watt | Reading light for LHE AC chair gar {3 Seater)
25, Type-R 13 Vet LHB Mon-AL chair car
28, Type-3 18Watt | Conwentional AC chan car, 3-Fhase EMU
27 Type-T 13 wWatt Compariment  area for  MEMU  coaches
([DMCITE) _ _

Mole:

i

lir)

The luminaires shall genarally be in accordance wilh drawings meniionped m
Annexure-d. Oul of these drawings for types - B2, GO E. F5 G, H2, K & 5 are
tentative and ior guidance purpose. However, the dalailed drawings o these hypes
shall be submitted by the manufacturer mamianing cveral duriensions and
mounting holes for approvel befers offering Frotalypa fasts For all oiher Iypas the
drawings mentioned 0 Annexure-3 are fimal and § any davialion is equired 1o
inprove the luminaira. prior approval shall be cbtained fram the Vendor spproving
autharily.

Each hype of lummnaire shall be suppied with the assovialed driver circuit and
raruired oplics Driver card as well as complats lumingire shall have validation by
LEDr menufacturer for ils compatibilily LED array shall ba desgned i
S8 luminium enchsura (rrespective of materale given in the drawings) for thermal
managemsnt and 1o maintain Ty=357C.

The output volage of the dmver for 9 ¥ te 18 W luminaire shall be 24+5% DG and
for luminaire less Ihan 9 Wy, the outpul vollage shall be &M2YE5% a0 constan
cuarrent for entire input voll2ags fangs.
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1.7 Retro-fliment of lamps in the existing/old coachas:

The scope noludes design, development. manulaciuring, testing and supply of LED
lamps with inbuitt driver and with [P.E5 protection as per IEC.50529 1o be fited in the
existing hotders peovided for wanous kypes of NMuorescant lamp (FL} f compact
fluarestent lamp (GFLY  incondeseent lamps being usad a5 A hght source in all fypes of
Train Lighting, AC conventonal EMUMENL, DERU, 3 Phase EMU & DEWMU and
Kaolkata Metro coaches of ndian Rabways.

121 The fdliowang types of LED lamps o be operaled in voliage ranga of Q- 1400 AGIDC:

) BW ubular LED lamps to be wsed i the cuigting holkder in place of 18W FL TL &
AL coaches

b} 5 jubular LED lamps 10 B used in the existing hokder i place of 11 Wy CFLain TL
& AC costhas.

£} 5W LED lamp to be used in the exisling bayenel cap type holder in place ol 1525
W) incandsscent lamp in TL & AC coaches.

dy 5W LED Jlamp (o be used in the exshing Edison screw lype nolder in place of 25
incandescent [amp in TL & AC coaches.

122 The following types al LED lamps 1a be operatled in vollage range of WY o 170V AL

a) O W {2 faal lengthy LED tubular lamps to ba uzed in sanme holder o place of 18W
{2 feet Yenath) FL in conventonal EML/MEMU, DEML coaches

ml 18 W (4 feet length) LED tubatar lamps to be usad in same holder in plags and 36
W {4 feot length) FL baing used i 3 phase EMUL DEMU & Kaolkata Metro coaches.

1.3  Input 1o the lumingire will be fed through bavery bank af 110 O n paraliel with
allgrnator, raclifier cum ragulstor in convenfignal coaches and from battery chargec
hrough G0 SEENE, TEIAA1S 1Y tranglormer in LHE coaches. The lumnaire shall be
suilable for operaling vollage range avadable as inpul e a0y to 140 DC with 15%
ripple There may be surges ininpul supply with peak value of approximately 3504,
Howewver, it 1 atdvised thal the firm may measure the larmonic dslotion and Surges in
\he Coach before designing the LED based lumingire. The over vollage ip shall be set
betwaen 200V 1o 205% ACIRMSHDC As saoh a5 the vollage comes below 204 W
AL [EMS)DE, the lumingire shauld switch an aulomaticatly

I case of conventional EMUMEMU. the Input to the luminaire wil e fed through 141
AL ausliary winding of transformer (25 KV/HE20265141 W),

20 INFRINGEMENT OF PATENT RIGHTS

Indean Railways shall not be responsibla for infringement of patent rights afising due 1o
similarity in design. manulaciunng process, Jse of the components, used n design,
devalopment and manufactuning of thee lght fings and any other facior which may
cause euch dispule Tha responsibiy Lo satle any issua nses with the manufaciurer

1.0 REFERRED STANDARDS: Tha lates! following standards shall te referred (o

| EC&2504 | General ightng — Light emitting diode (LED) products
_, 8nd refaled equipment - Terms and definitions

' Prepsrzd EI? - EHJ‘IE :
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MEC 62564 | Sett-balasted LED lamps Tor genarat lightng senvices
_ _ Part-1-Safely requiraments
EC 62612115 16102 (P1-2) | Sev-ballastad LED kanps for genedal lighting senices
_ | Part-Z Performance requrements _ 0 _ __ |
[1EC. G059A-1_ T 7 [Lumingiras- General requirements and 1asts ]
CIEC 827071 ~ | [ED Banmg-Part 1 Genaral requirements and whils
JEE—— ——— —g—rid —_— ——— " — —— —— =
(EC 6274705 16I0MPLZ) |LEC modules  for  gensral  lighling-periemanca
requireinents _ _
IEC 61347-213 Pamicular requiremants for DO or AT supplied eanleo|
| geariorlEU modules )
[EC 523844 15 16104 DC or AC suppliad elechonic control gear far LEDL
maodules- pedommance FEquiraments
IEC 82722 2-1 Curmnaira perdonmance Fart-1: General requirements
and Part-? 1 Paricular  requiremants  for LED
luminarea _ _
IEC 2031516 103(F1-1) LED modules  for geoaral  lghtng  —  Safety
_ o _  spesificalions .
IEC E1347-1 Lamp conleal gear ~ General and safety requinstments |
IS 16107 (Far-1} LEDr luminaires far general lighling purposes Fal 1
| | salety requirenents i
IEC G2471f 15 16108 Photo Binkegicasl safaly of Lamps and Lamnp system
516107 (Fan-£) LED |luminaires for  general  wghting Part 2
Ferormance requiremeants
| 15 513 Codd rolled law carbon steal sheats
[EC 60529 Classilcation of degres of proteclions provided by
ENGILSUres. o i
LIEC 80571 . Electronic sguipment ysed on Railway vehicles
ELRSEPERS 015-00T,  Specihcation of ElRCIromics used in Roling Stock
2001 (Rev Oy | Application.
| [EC:H1375 T Shack and Vibration Tests for rolling siack applicalion
IEC &10HH} | Elecirmagnetic compaitdity (EMC] _
KS16106 Elecirical and pholometnc measuremant of sakd stale
_ L __lghting {LEL} products o .
LM-B4 /1516105 Methad of measurement of lumen maintenance of
| . aolid state lighting (L ECH Sources
| Tha-21-11 Erojacting kang lenm lumen mantenance of LED ght.
 LIS-505 Elesctric lightireg ih passenger rolung slock. _

40 SERVICE CONDITIONS

Racess mounting Type lighl uel complete with lumingirs and mgunling accessories shall
b suitable for working on cpaches of [ndizn Raibways under the falkewing envirgnmental
and operational conditions encountared duning service.

41 Environmental condltions

Maximumn  ambient  air ;. BA°C
temperalure
PMinimuan ambient ar 0 -5 O
lemparatuns
Max, Rakativa hunnidity 93 "o

Fragared Uy | ed by
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4.2

4.3

8.0

Almosphers _ Ewtremcly dusly and desert weather and dasert
terain In certgin areas. The dust conlenls in ar may
raach as high values as 1.6 maim’

Coastal ared . The equpment shall ke designerd 1o work, in coasts!
area in hurmd, sall [aden and cormsie atmosphers.

Tha pr@ximum ﬁalue of the condition in the coastal arsa will be as lollowe:!

Max. pH value . B.A
Zulphale o ¥ maAitre
Max  concentralion  of & mgililre
chigriree
Max. Canductivly . 130 micr seciom
Annual rainfall + [Ranging between 17540 to G250 mm with thunder slorm
Allitudes - Mot exceeding 1200 m above sea level
Working Conditicons
(Trom Spagd. | 200kmh _ _ _]
Supply voltage « 110 W ACIOC {convenlional/LHE | 3-phase EMU, DEMLUS

Kakata Melre coaches)
v 12T AC (Convenbional EMUMEM U coaches)
Yoltage range o U0 - 140 AC DC{canvantionakl HB/3- phasse EMLU,
DEMUN Kolkata Metro coaches)
« 80 -170 V¥ AC (Conventional EMUMEW chaches)
Wisaton and shrcks | Maximom verical stceleration a4
Maximunn lateral accaleraion 104q
Maximum longitudinal accelerabon 300
| {'g’ being the value of accaleralion dua 1o graviyl ]
Frequency & Sinusoidal form of vibratioen, the frequency T es babeeen 1
Amplitude Hz and 190 Hz. The ampilude 'a' axpressed in mm is given
as = function of T by 1he equatin
a = 257 1 1ur value of F between 1 Hg and 10 Hz
a = 250 { ? for value of t' between 10 H2 and 100Kz

Track imegulariies. level of shacks and vibrahons to which he luminaires are exposed
may be lar more than actually geen in IEC foroan board {Ceihng) mownting
amangement. Maasured data ol vibraton |ewvels al critical Wpgatlons of light Atang and s
maunting arrangaraent of exsting fittings, which £an be used lor design and in case of
any doubt, the manufaclorer mus! carry out inatrumenied trials on the axisting stock for
meacuramenl of shocks and vibralions in consultation with tha Vendor spproidg
Authority at design stage itsell. The filllng and its maunting amangerment shall be s
designed Ihat the performanca is not adversely affectsd due to such hegh bevel of
yibrarons aml shocks

The manufrcturer shall pravide “In the field servica 2Uppoat” duiing guaranies pemmid.

CONSTRUCTION

a] The RCF/ICF drisenngs of vanous typas of luminares mentioned in (he spacihcation
amm ligted in Anpexure 3. The pertormance requicement of the complele ummare

shall have uniformity level of at least 1-1 3 as per nomi of UIC 555 in accondancse
with Annaxure -1, The defailed calcutation for lux bevel, uniformily mn distribution as

Preggred by @ﬁ:ﬂ! v -
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51

k1]

d)

e}

Q)

)
i}
b

por clavse no. 612 & 613 meluding the lux distribuion cunreigraphispatial
distribution shall be submitted. Dxep drawn (0ot fabricated) housing of lurmnaire
shall be made ol 1.00 mm thick Steel sheet sonforming 1o 5 513 (Grage DO}
unless dherwise mentoned in the respective drawmgs

Diffuser of sufficient strength shall be provided under W LED chamber 1o £nsune
glare free ght and 1o protect e luminawe. Diffuser materal shall be Fire retardant
canforming o UL94-vD grada made fram “Lexan SP 24-492x" polycarponale
malerigh {not less than 1.50 mm thick] of GF PlasticSatee make ar any ohed
aruivalent maks wilh (ha prior apoval al Yendor sppraving authaonity. Setection of
difluser shall ba such that the indwidual LELs are nal vizible and appearance boks
ke a brightly lighted surface.

Al atesl tams excluding hardwars shall be guen sudace Ireatmeni for anti-rust and
anli-comnssen before (inishing wath powder coating. The thicknass of powder Coating
shall ot be lass than GO microns to while ceour (Shade no 42 'IFB white' of Mis
Berger or similar in Mis Asian f Mis Mernlze make pant) with giossy fmish from
insida and ouksde.

Housing of the driver for the luminaire {f required) shall s made of Aluminam of
fire relardant pobycarbonatedfibre sheel having 1PE5 protaction.

Suilable number of LEDs shall be wsed in Mhe luminaire. LED of
HICHIAOSRAMSAMSUNGILUMLEDS/ICREEAVAGO make shall be uzed for the
purposa. The manufacturer shall submit the proof of procurement of LEDs from
above DEMs at the hime of leshng.

Manufacigrer shall be solely responsible Tor leshng and peformance of me
luminare  after installation andl shall also ensure the specified and rifonm
iurninaton and carmlor kvel in e coach

Sutable WAGOIPhoenix or equivalent ofher makes cage-clamp Wpe ConnaEciors
with the approval of Vandor apaeoving autharity shalk be used belwen driver and
LEC amray and bepween diiver o input.

Sutable grommetzs shall be previded for catie traversing.
The weght of the luminaire shall be as low as feasible

Telal harmanc distorbon {THO} shall be less than 15% for lumnares up o duiiai
and 8= than 105 for luminawes mors than 4 Watk al il load at nominal voltage

k) Tha power facter of the uminaire shall he more than {+.90 for the minaire up 24

wWatl and mare than 0,95 for tha luminaire above A0ak

High lumen and energy efficient LEDs with the frllowing fealures shall be nsed:

a}

M|

£

d)

The working bfe of the lamp al junction tamperature ol 57 lor  350mAd
1 TEMAROMABSMS current shall not be less than SO000 heurs of cumulative
pperation and shall be suitable for Sonlinwous gparaon of 24 haurs per day. Thase
fegtures shall be supported by datasheet.

Calour temperature af the white colour LED used i Ihe luminaire ghatl be in tha
ranga of BO00 K-7000 K far cool day white.

The cutpud of LEC (efficacy) shall ot be less than 150 lumen per watt at minimal
operating current and shall ensura guarantesd operatin lifz of net less than SOGHD
biarming hours with e controlled junction temperature af 85°C

LED contrafer {Civar) shall be EMIERC compliam.

Fre by - ’ C H{ELIB
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6.0
41
6.2

£.3

6.4

B.5

e The LEDs used shall have while point stabllity kess than 5 slep (Macadam llipse] of
as per ! MA0 The manufacturer ehall submil Ine camphance trom QER.

£, The LEMs shall be LM30 cerliied for white LED alang with TRZ1 progeclicn for mons
than SO0RD heurs

g) The LEDs used shall ba UL cerhfiad with LIL number.

h The LED driving current shall not be more \han B0% of absolute maxinum forvard
current.

it The LED beamiview angle (hypcal) shall be 120° or mare,

TECHMNICAL REQUIREMENTS
Thea luminaire casing/housing shall e made a5 per the requirermnent in Clause SHal.
The aleclronic components uaed shall ba as fllcwe. -

a} All tha electrone components uged in 1he Circuit shall be of Indushial grade or
abowe.

bl Metallic filmPaperPolyestar Capanitar shall be raledd for 105'C of above

d} The resistors shall be preferably made of metal filmnichip resistor of adequate raling
The actual leading versus rating shall ba 3.

a) The junction temperalure of the Switching devices sush as transistars and
MOSFETs t4c. shall ngd exceed 125°%C (allowing thermal margin ol 2500

y} The prolective cum adhaswe coating (fire retardanty ueed on PCBs shall be chear
and Iransparent and shall not afect color code of ekctronic compeanents or the
product code of Ihe company

hi Tha hemwy cemponents shall be properly fied. The sthder conneclion should be
with gaad finish.

v The electrone circuits, PEE and compongnls shall meet the requirernenl of RDE0
Specification Mo. FLRSSPEC/S015-00T, 2001 (Rev) for elecionlcs used in
Roling Stock Application The slactronics cavered for this equipment shall pazs all
the lazts calked for in the specilication. The manulacturer shall indwcake he deviabon
ar camphiance,

iv The infrasiruciure for Cusliy Ascurance faciliiies as called far in the specldalion
shall be available wilh the manufaciure for his prodlcl.

Lowe seieke. halogen Iree, fira cetardant thin walled flexbde g-beamPTFE cable with
miulti-strand copper conductors suitable for cantinuous operalion a1 120°0 shall b uzed
inside the luMinaire a5 conneching wires and fuse protection shall be provided at Inpul
snle.

Adedquate heat gink with proper themal management shall be provided Design shoukd
nal coansider heat dissipaton through real fop a5 foof s provided with heal ingulation
m alarial.

Care shall be lakan in the design that there is no stagnaten of water anywhere in the
luminaire as wall as driver. The &nfire housing shall be dust proof and waler SHray
having [P-55 protecton a2 per IEC 815249

Frepated Oy T CHEIEU h& '
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6.5

BT

6.3

6.9

£.10

611

12

The unit shall ke maintenanca free.

Temparature of diffusers tuface shall be lgwer than the fluorescentcompadct
flucreseent luminalre teing used presenlly.

The contral gear shall be designed In such a way that temperature ol heat sink shall n-_ut
be more Ihan 45°C for an-conditioned coaches and 10°C above the ambient for nan-air-
conditioned coaches.

Diffusers nsed shall be such that the glare feom ndividual LED is resticted and shall
appear a5 a single source of gl as in Lhe Case for lighted giebe and il shall not cavsa
incanven 2nge Lo e peSSengers.

The dluminglion of the luminaire provided i the coach 2hall nal have mullipe shadows
upder one Lurminaine

Al the material used in tha luminaiee shall be halogen free and fire relandant confomming
to LIL94-3D.

Murnination Level: The fiting shall be so designed fhat the illumination level shall be
evanly diswibuted and shall be free from glare. Murmination leyel of diferent bypas of
lumilnaire shall ba as given babiw.

[ =) Type of Venical | Average | Colsor of illuminabon
i3, Luminaire Lhetance (bitrs) 1 rminzalion
Fioarn the flagr Lewel [ Lux}
vk _
1 Type —A .84 120 Coob day whils
2 [ Type—B1&B2 0.64 By Cool day white
A Type —C D B4 Bl Cocd day whitla |
"4 [ Iype-D osy_ 0 _ GCooldaywhie
| 5 Type £ 10 0" Chzar visibla Blus _
B Type — 075 100 Sool day whibe
F1F2FNF4IF5 o I
T Type -G 100" Clear visibibg Lo day while
b Type —H1/H2 100 Cloar visible Green - Yacani
R Red — Oocuped ,
| 5 Type -l 4H)* Clear visible Fed
10, Typra —J 084 50 ool day white
1 Type-K .54 B0 Cooldaywhte .
12. Type -L 0.A4 124 : Cod day white
13 Type =h_ . DAa B Cool day while
) 14, Type =M [ B al ool day whila
| 15 Type 3 084 120 Cegl day whie
16| TypeF - _ -
17 | Typa -2 1.20 100 Conl day white
1B. Type-R 0.54 120 __Cool day_white |
19 _Typa-5 .84 124 Cool day white
— o] Type T | b, Bt 124 Coal day white_

- Heaizgnial dislances

p'r—?ﬂ.-.ﬂ b %Tﬁi%’ﬁ b
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Moke

1 wariation m ilumination level shall be £ 2% for input woltsge range frome 90V 1o 14
W ACTH (o TL&AGC coaches, 3 phase EMU, DEMU & Kelkats Melrs coaches) and
G0y A to 170 % AC (For Conventional EMU Y MEMU coaches).

v The illgmination shall not have infra-red and wltra-vidlet emistion. The lest conificate
from the NABL approved abaratory shall be subrmitted

Aflar 50,000 buming hours, the luminaire intensity shall be at least T0% wilh degree il |
wnitarily of at least 1.1.3 as per UK 555, Data sheet showing year wite delenoration
in iha LED shall also be sutwnitled slong with design,

Dalaibed design shall be fumished balfore manulaciuring of profalype. Howewver,
infonmanon as per Annexme-2 shall be sutwnitied by the manufacturers alerg with in.
house tesl resulls whike offaring for witnessing the protolype testing at finm's préamiges.
TESTS:

Tesls are classified as -

- Prolatype test

] Type lest

. Accaptance text
» Roylre sl
Frototype Test

Prolotype lesl 15 conducted on the firs! und developed by the firm as per the relevar
specification.

Typa Tesl

Type iesls shall be carmed oul 1o prove conhmmatlon with the requirerment  of
spacilfication and general qualdydesign feaiures of tha unit. The resuMs of 1ha type
tasle shall be vald for 3 maximum period of 3 years  In case of any changs in Bl of
Matenal (BOM} or design al unit, cormpele Iype test shall be rapealed.

Y any sample fails in any of the type tests, e fresh samples shall be aken and tested.
If any sarmple again fails in thal 125t the whola ol shall be rejected

Agceptance Tasts:

These tests are carnad aut by an inspecting authonly Al the manufacturers premises an
sample taken fram a kel far the puipese of acceptance al a ot Acceplance tesis shall
ot e caried out from padisular lominairg Fom the lol on which type tects have already
been conducled Recommendesd sampling gan is given below.

Sample =size and criteria for conformity

The Ivminaire shall be selecied from (he ot al randon. i erder W ensure randomness
of salection, procedures given in 15 4905-1968 (Reaflinmad 2001) may be followed.

e e S

JE Qi glgr } PE & Barlery
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T4  Routlne Tesps:
These lests shall e perormed by the manutasturer on each compietz une of the 3ame
type and 1he resuls shall be submitled fo 1he nspecting agency, prigr 1o offering the kit
for acceptance 1asl.
7.5  Test Scheme;
5|, | Description of esl Clause | Protatype | Type | Acceptance | Routing
Mo, e Test Test Test _Tast
1. | Wisual and Dimensional [ B0} 0 ¥ ¥ A
chegk
[~ 41 Checking of Purchase | B{ii ¥ s Y Y
| decumnents of LEDH _ o
[ 3 | Resistance b humidity B i) ¥ ¥ - -
4. | insulation resistance tesk B ¢} ¥ v A ¥
[ 5| Hvest B (w) ¥ T
8. | Cver voltage pratection B [w1) L ki Y ¥
7. wWattage imeasaemant & (i} ‘f b ) -
8. | Shart circuil profaciy Blwiiy [ 0¥ ¥ - -
| 9 | Surge proteclion | & (in} i Y . -
14| Reverse polanty ) TS T R A N ¥ ¥ o
[ 11, Temperature rise Tesl ! B{xi) ¥ ¥ - -
12| Ra (Colowr  Rendering | B {xu] ¥ A ¥ Y
Index) measuremant fest | _
| 13| Lux measurernent B i} W Y L "
14._Fue retardant Tast B o) b Y
14 | Test for IPES prolection B [xv) i Y - |
16.| Vibration and Shock tes Bixw] ; _ Y _ - -
17.| Envircnrmental iesis B i} ¥ - |
18.| Life tast B {=tail) ¥ -
i9.[ EMIEMC Tast | 8 (e} Y .
__20.| Endurance Test A ey T Yo -]
21.| Safaty A (xxi) £ L. - -
a0  Method of Testing
i Visual and Dimensional Check:
The untt shall be checked visually for all dimensions as per appoved desigh and
drawing. General workmanship should be gead: all the components praperky cecunad
and sharp edges shal be sounded off Check the marking and qualiky of e
workmanship wisuaily, Check Me ravng and make of elcctronicielegtngal ilams.
Documents shall alto be warifed as mentioned in the specilication.
i} Checking of Purchasa documents of LED

Document of purchaze of LED kamps irom tha  approved  S50urces Wiz
M HIAIOS RARMISARMSUMNGILUMILEDS!C REEMAVAGD with bill of entry and certhcale
ol conformance from manufacturar along with validation aof drives controllar card and
lueinaire by the mamdsciurer al tha LEDs to ascerain the §ife of the LEDs shall be

checkad,
! _ el
: "'"’—;-E"‘-I-T;'I e
JE! Oirestar ' PE & Batery
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LIy

v}

¥l

¥il

wilj

wlii}

ix)

i)

Resistance to humidity tosl

This is carred cut by suspending Ine painted panals n coTroGian chamber mantained at
9E4, RH and temperature cycla of 42 to J8°C for 7 days and examining il for any sign of
detenoralion and comosion ol tmatal surfacs.

Insulation resislance teat

The msulalien resisianee of the unit between earth and current camying pars shorted
together shall nok be less than 100 at &0 RH when meazuied with SO0 megger
hefure and afler HY test.

HY test

Iruneediately alter insulaben cesistance test, an AC voltage of 1.72 ¥y ms (1900 + 2 &
rated yaoltage) of sine wave form of 50 Hz shall be applied for ohe minute between Ihe
hwa pans and fiame. Thers shall nol be any kind of treak down. flashover or trippring of

suppdy.
Over voltage protaction

The Lurinaire shall withstand al 2608 DRCMAC for bao minyies.

Wattage maasuremsnt

The wallage of wminzita shall be measured st 90V, 1100 and a1 140 DC. In case of
luminaire lor conventional EMAMEML, DEKL, it shail ba measured al agy, 110y, 140
Woand 1700 AC

Short cirguil protection

The luminaire shall withstand Sher circuit protection. The luminawa shall veork nomal
after re-selting

Surge protection

1 shall withstand = surge of 3k +5% as per the procadure given in IEC-B0571 at the
inplu termnals for all types of lemingire.

Reverse polarily

The Luminaire shall withstand palanty reversal, |t shall be operated with revarse voltage
for 5 rminules at maximum valee of voliage range. Al the end of Ihit pariod. the supply
shall b2 made i conrect polarihy and Lurmingire shall eparate in & nommal wary.

Temperature risg Tast:

Tamperature rise Test shall be conpducted at 2% DC with iull load. The femperature
rise shall be recorded by temperature deleclors mounted st the specified reference
pamls on the body of semwenductors, capacilerz and olher components 83 agreed
betweeen purchaser and manutaclures  The maximum-recorded lemperalure under
worsl cordiians shall be corected o 5572 and comparad with maximum pertnissible

Preggred by E:h ked By
. JEFE, Curector ¢ PE & Batiery
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xii}

it}

v}

xv}

Eyil

vk

temnpergture (for power devices al junclng The thermal margin avaikeble shall be
corpared with the salely margin declared by the manufaciucer. Under lsading
conditong gs specfied above. the comecled temperaturc of he powes devices shall
have a safety margin of miesmum 107 ¢

Temperaiure at junction shall not sxcesd 125°C when cairected to 55°C. The Lumibaire
shall also be subjucled for sheet time ralng afier confinuous loading 1 ensure the
temperature rise wathin the permissible limit. The maximum Eemperaiuce fise of b
elecironic devices on the PCES thall not ha more than 20°C.

Ra {Colour Rendering Index} measurament test

The lumen is the unit of luminows flux which is egual 1o the flux ermitled in a sold anghe
of one Steradian by a unifosm point 2ource of one candela,

The initizl iwading ol the chromalicity co-ordinates x & vy shall ba within & S0HC0M
(Standards Deviation for Cokur matshing) from the glandardized rated walug as per
&nnexzurs - O of IEC BO0B1. The Calour Randering Index shall be minimuen B0,

Tha initial reading of the general colour-rendering Index (Ra) shall hot be lexs than the
ratad yale decreased by 3.

CeMificale based an rekevant siandards 10 thia measurement shall ba chtgined fram the
CHER.

Lux maazurament

Lux rmigasurement with 1he help of Lux meter 2hall be carried cul al @ distancs as shown
in clayse no. 617 above. Valoe obfained shall nol be less han e Lux specified in
clause i, 8.12 of the spacificahon.

Flre retardari Tast

Fire Retardani tesl shall be conducted as per UL-94 i for the insulating material osed
1t the [Bmningirg

Tast for IP protechon
| hs 1est shall be conducted as per |EC 60523 axcapt berth readmg hght.
¥lbrathon and Shock Tesl
The camplele unil cubicle tegethar with its mounding arrangements tincluding shock-
ahsorung devices, il provided) shall ba subjected to the wbialien and shack 12stng (for
Categary-1, Class A a5 per latest IEC 61373
Environmental tesls
» Tha Luminaire shall mesd the mowing tests 33 prescribed in [EC - 80571
al Dy heal Lesk.

bl Damp heat tesl
oy Testin conosne atmosphers

F ed by ﬁ;w
adet IO
JEFE _ _ Lireckar ! PIE & Ballery
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Aviii)

i)

xx)

xxl

8.0

8.1

d) Buin-in test on PCE contrafler card only as per ROSC specification no.
ELRS/SPECHSTAHME-DCT. 200017 (Rewv. ) for 45 hours.

. In routing tesls. 100% hmnaras shall e Kept 'ON' for 43 hours 2l S0°C £ 5°C,
elecirical parameters before and after tests shall be recarided and shall ba in range
before and after dry heat test. All parameters shall remain in Hves liret.

« I acceptance lasls, 5 lumingines shall be kapt 'ON for 2 hours @l 50°C & 5°C and -
1071 3% Mo lominaires shall fai in this test.

Life Test

+  The wmen mantenance & lile test shall be as per LMSMAS 161045 and Thi-21
respeclively.

v The hunen mainiznance of the lamp shall not be kess than B0% of the irubial lumens
aMar &0M8 burning hours @t condtion of case lemperalure (o splder poin
temperature) of 105°C and ensure festing is done at minkmum 80% of its absolute

maximum fonwand curtent ). The initizl lumens will be laken after 100 houts adind.
Cerificate rom QEM of LED manufaciurer shall be submitted.

EMIIEMC Taxzt

EMIUEMC f2tls =hall be conducted on complete luminaime unit a5 per \EC B1000-4-2,
ICC B1000-4-2. |EC §1000-4-4 and [EC §100H-4-6

Endurgnce Tast

The Lumingire shall be kept "0 wath input voltage af 140 W DG (for luminaires far
voltage range of 90-140 v DCMAL) and ot 1740 % AC {lor lumingires lor vallage range of
QU170 W AC) for 200 hours, After this, tha Luminaire is subjected 12 20 Do cycles of
"M and "OFF. each cycla consising af 3 saconds "ON" and 10 seconds “OFF" pencd.
Lyrmmneaire should pass this lest. Than, the testis to be confinued beyond 20 D cycles
up to gne lakh cycles, followed by performance last.

Safety:

The complete Lumingire unt, LED ard driver shall comply with the safely raguirements
as per IEC mentoned in clause no 3.4 above

MARKING;
Tha following information shall be distingtly and indalibhy marked o0 fhe housing:

g) Indian Railways Insga

bl ‘Year of manuieciurerSenal Humber (MY YIABCD)
¢ Name of kanufaclurer

dp Raled wah and voltage (Ingul)

e FRated wal - Dulput

kad b
&li%{ﬁa

Fréspfiied by ‘ Th
Carpcid 7 FE & Batteny
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9.2

9.3

10.0

11.0

12.0

121

12.2

1232

12.4

150
131

The make, matth and year of manulaciure shall also b2 marksd en diver and LLD
panal.

The following infarmation shall be distnetly and melitly markad on the lamps lor remo
fitrment:

a) Indian Ralways Insignia

By vear of manufactureSatial Mumber

c} Mame of Manufaciues

d) Ratad watt and vanage

IS0 CERTIFICATION:

Fimm shall possess ihe 1SC gepification for Hegign. devalapment. manufacturing and
supply of the complete Lighting Linil.

GUARANTEE

The complele Luminare shall hava replacement quarantee for satisfaclony perfarmance
ang manufaciuring defects for 3 pengd of 60 months from the date of commigsioning ar 72
months Irom the date of supply whichevar & earlier.

APFROVAL

White seeking approval. the Tivn shalk tubmit 2 sample to the YVesndod appeoving authority
alang with tesl resulis, cirowl dagrams and dimensional drawing of the Luminaire. The
prolotype testing shak be camiad oul &1 manulacturars work

The manufaciucer shall also submit dedails ke make. type, reliabiity geade, rating and
lmading of various electronic components used n the cirpurt. The temperalure g of the
various componants under the most adverse candilons shall also be declared.

Final appraval for appearance n vendor diraciary is subject 10 field wials for a period ql
three manlhs for performancedumen messurement of the lurminaire as comparad to les!
tasukts during prolotype.

WITHDRAWAL OF APPROVAL

Approval granied 1o Lhe manofacture is iable to be withdrawn in the avent of noficindg amy
shange at 3 later dale m the design ar chande from tha kill of material a5 approved sarler
withaul zeeking the protofype approving Sutidity's approval of using components o
infenor specificationiqualily cormpromising wilh the reliability.

SCHEDULE OF TECHNICAL REQUIREMENTS:
General
ay The manufacturer shall have minimum thies years' experienca in deggn,

manufaciuring, metallation and cemmesioning of differenl types of LED based
luminaire

Pre dEw Cheched by
‘ Wmﬁ L
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13.2

13.3

34

b} The manufacturer shoukd  have technical collaboratontol) with the LED
manufacturar for supply of LFDs and know-hew [or adequale thermal management
to ensune minimym gquaranteed perfumance as given o the apecihcation, Ihe
seleciion procedure for sekecting ngnl type of LED= fow such apphication.

¢} The Mol should also indicate the Chuahly Agzurance Plan {Q4F) for handling,
slorage and life cyele test of the LED proposed te b uzed.

di The manufacturar shall have all e requisie 1eshng facilltles for the tasts mentoned
aboyea al fheir works, However | specal tests such as IF peotection. anymonmental.
surge. wibration and shock 1esis atc. may be carcied oul nany NABL approved labs
and tes! results shall be submittad 10 Vendor approwng aulhority .

DETAILS OF ESSENTIAL INFRASTRUGTURE

e [Dust free environmeant with ESCHprotection for the assembly o LEDs/PLE.
s Tasting jigs for the testing of assembled LEDPCE
»  Component lead forming machinas for throwgh hoke dewices.

« Temperature controlled aulomatic wave-golderng machine with auto-NMuxing faclitie:
for throwgh hole devices

+  Sulemalic Temperature conleolled re-flow-schklenng machine for surface mounted
Gl s

+ Stenciland solder paste apphcation mechins for surface mounted devicas

» Sutomatic Device insartion (Pick and place) machine for surface mounled devices
with in-cirewit tesling faciliy.

All he above latlfies are conswlered essenfial and shall be venfied by Wendor
approving authority, Howaver, the firm may OulSource only LEDsPTE assembhy and
sakianmg with the sub-wendor at the devalopmental stage, which shal have the all
sbova tacililies. Raitvays officials may visit the premises of sub-vendor engaged by the
frm [or LEDSPOE astembly The firn chall arrange the wsil to the sub-vendor's
premises.

MOCK UP Facllities for unbormity and lux lavel

Actual of the coach compartmant/cabin {simitar lo al |eas! o cabins of 3Hier AL coach)
and lavatary &ic shall be arranged by the manulscturse for measurement al lux level and
uniformity level. Achievemnent shall be submitted along wath the lesi dala of prototype
sample being oftaned for witnessing the prololype tests.

EZSENTIAL MEASURING INSTRUMENTS FOR TESTING

The Following instrumanls with up to-date calibiation are considerad assantial for tersting
purpose: -
« anable requiated DG supphy st l2ast up Lo 300 Yolis.

+» Heal chamberfoven having minimum range of 0-150°C with alternate arrangarnar
of slandby power supply for carmying aul endurance leshs.

a H.N. Tester.

+  Adadquala number of meters for megsyEment of diferent gleclncal pararmelers.

1 Chrecior ! PE & Ballery
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« Negger (BN}

« Measuring Gauges such as Vernier cahper. micrometers, dial gauge

« Mon-contact digilal barmometar. contact [2ss thermometer and room thermormeter.
« [Dhgital multimetsr

+ Digital Weighung machine.

- Cpmplete last benct for measuring Hhe: different pararelars as mentined inthe
spacification.

«  Milli-phhnMdicro-ohm metar

«  Lux meter.

«  Storage Wype Oscllloscopa.

«  Power analyzer

v Cheoma meter

»  B-channel Cigltal lempen alure Seanne’

+  Specirapholometsar for single LED checkng.

»  Compulerized last bench for PCE testing

= Camputerised test setup for elecircal parametar of Light tesling

« Cantra lathe, SHNC mifing machine, hydrautic press et for manufacturing of
luminaitas {Qphenal}

«  Daik room
«  Powder coating plant iDptianzlp
All the above faciliies are considered essential al the developmental stage ilsell am

shall be venfied by “endor approving authorily before comegidering the fim s a
developmental soutce.

A NERrrE
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Arnaxure-2

LUMINAIRE WISE DATA TO BE FURNISHED BY THE MANUFACTURER
WHILE OFFERING FOR WITNESSING THE PROTOTYPE TESTS

5l Mo. T "Parameter absolrte Valuss
M ir. Ty pical Mz
1 Luminows Flux i} {Rark -
3 Storage Temperalure {°C) L
3 Wiewing Angle (Degresy o o
4 | Lurminous Efficency|nfe) e
_ 5 _ | Dominanl Wavelength {nil
£ Calor lsmperature (K
] {H.El'lk l|- |
7 Farward YVoltagedy; Rank {Rank |
1
E Colour Rendaring tndex
(Fank 1
[ 9 | CIE Coordinates (Rank ___)

Freged Ly
JE!
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Arnexure-3
Diatalls of LED Light Fittings of LHB, Conventicnal & MEMU/EMU coaches
ar. Description " 7| Typcoffitting | Drawing Me.
Mo, FU MO,
K LED Light Fitting for Passenger Arez (Cabirg ol | Type-A {18W) [ RCF CLT6452
convanbional AT coaches 1 _ — _ - .
|2 |LED Ligh! Filling for Comidor, Dotrway & | Type£81{9W) - RCF CCTBA5S
Gangway for all conventional Coaches {excepl
| ICF huill AC Coaches) and Mon AL LHE
Cpaghes.  Passenger  area (Cabmp foc
converfanal & LHB Mon AL Coaches and
Convenlional Mon AC Chair Car [Day Coach) —
"3 | LED Light Fitting for Dnoraay & Gangway for | Type-B2{8wW) | ICF | ICRSTD-T-6
G built conventional AC Coaches _ 050
4 LED light fiting for Cabin & Corridor Arga of Fype-Cod 00WY) ICF WCFSTD-7-6-
ICF Buill SCN coachet : 046 |
a |ET Lighi Fitllng for Lavatonhicraor Type-D (9 RCF | LWAWTe0S?
5 LECH Light Filfing for Mighl Light wilh Berth  Twpe-E [1W) [ZF ICFISTDT-6-
Indication for AC & MNen AC Coachas 053 {2 Shaals)
7 LED Light Fining fer Barh Reading Light TypeF1({2 W) RIF LAFG093
{Lengdudinal) for LHE toaches _ - .
"B |LED Ligh Fiteng for Bedh Reading Light | Type-F2 {24 RCF L\Wre0a4
Upper Berth fgr LHE coaches.
§  LED Lwght Fiting for Baedh Reading Light | Typa-F3{ 2W) RCF LWTEDRS
Transverse Lower Berth RHS for LHE coaches
10 |[LED Light Fittryy for Berth Reading Light | Type-Fd (2] RCF LW PG00
Transwerss Lovver Barth LHS for LHE coaches. I _
41 | LED Light Fitling fn  Berth Reading Light for  Type F-5(2%) [CF IEF/STD-7-5-
conventional AC coaches 51
12 [ LED Light Fitting for Emergency Exil indeation. Type-G (140 ICF (L Fﬂﬂg-?-ﬂ-
13 LED Light Fitimg fow Toket Wndication in LHB AG | Type-H 141 W) RCF LAWTE0a7
LORGhES . . _
94 | LED Light Fimng for Todet Indicztion in| TypeeH 2401w | ICF ICFISTD-7-5-
Convertional AC Coaches 05 :
15 ° LED Leghl Fiting for Passanges Alarm Chain Twpe-1| 2 W) RCF LWre{as
Inddazatlitsh — |
16 | LED Light Fitting for SLR Coaches Type=d { 2 RCF | CCRGaaT
17 | LED Light Fitling for Entrance Croonwany Type-K (3 W) ICFISTO-F-6-
043
13 | LED Light Friting lor Patsanger araa Wabing | Type L[ 13V RLCF L 7EOL0
Itr LHE AL Chaches ) .
19 | LED Light Fitling with Might light {Cacridar Type- ki RCF LWyrEnen
&redy for LHB AC Coaches | B Y L
20 | LEC Lgnl Futng for Doorvay/Gangway area  Type-M [ DA RCF LWwWrred9s
for LHE AC Coaches i
21 | LED Light Fiking far LHB {ype AC Chair Car Type-0 416 W RCF LATE100
- 22 | Dumvny FIHng for LHE type AC Chakr Car Type-P RZF LW G101
23 | LED Light Fiting Tor Reading Light for LHE AC | Type-Q114¢ 20 RCF LWTE 102
Chair Car {2 seater} ] L
' dby
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74 TLED Light Fiting for Reading Light for LHR AL | Typa-G2(2W ' RCF Lwre 103
Chair Car {3 seater) ,
75 [ LED Light Fitting far LHE Non-AC Chaic Car | Tepe-F ¢ 1BW) | RCF LW 761{0d
_ | ] (aSneesy |
26 | LED Ligtt Fiming Ter Conwe . AC Char Car, EMU - Type-5 { 18W) ICF [CFISTO-T-6-
& DEML coaches T oad
27 | LED Lght Fitting Ior MEMU caaches {DMCTC) | Type T{1BW}  RCF Co 76460
3 o | (8 shects)
PART DRAWING
2% | Diffuser for LHB type Coaches _ [ RGF LW7E105
25 | Frama for LED light fitting for LHE ype AG | " RCF TWTE106
chair Car L
|20 _| LED Module box wilh thifuser RCFE LWTEADF
31 Diffuzer for LECF light fiting far LHB Men AC RCF LWrE10E
Chair Car |
| 32 ) Details for berh reading lghts "RCF [ w7108 |
33 | Front Gover _ RCF LWTBRT18 |
|34 | Fram cover | RCF UA7stil
35 | Franl cover for Transverss Lower Berth {(RHES} | _ RCF LWrg11d_
| 36 _| Front cover for Transwerse Lower Berth (LHS) RLF LyY76E113 —|
37 | FRF brackel Assembly RCF Lare11d |
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0.0

1.0

11

SPECIFICATION FOR ENERGY EFFICIENT LED BASED
LUMINAIRE UNITS FOR PASSENGER COACHES

FORWARD

At present, conventional type luminaire are being provided inside the coaches of
Indian Railways. With the introduction of white Light Emitting Diodes (LEDs) having the
life not less than 50000 working hours, it, now, is possible to use these LED lamps in
place of existing fluorescent /CFL lamps in the luminaire. These LEDs are almost
maintenance free and the total saving in energy is expected to be more than 50%.
Keeping in view the energy saving, increased life of the fitting, vibration resistant
features, rugged, no warm up period, excellent color rendering, controllable & recurring
savings on account of maintenance and being environmental friendly, the use of
energy efficient LED based luminaire is, now considered for provision in place of
fluorescent /CFL lamps in the luminaire in passenger coaches of Indian Railways.

SCOPE

New Coaches: The scope includes design, development, manufacturing, testing and
supply of energy efficient luminaires suitable for operation on 110V AC/DC supply
complete with all accessories, LED lamps compatible with suitable current control
driver circuit including mounting arrangement for illumination in the all type of
passenger coaches i.e. air conditioned coaches, non air conditioned (sleeper), Chair
car, LHB and new coaches for all passenger Trains including Rajdhani and Shatabdi
Express trains as per the drawings enclosed as ANNEXURES. The luminaires shall be
of rugged and robust design suitable for Railway rolling stock working on Indian
Railways under the operational and environmental conditions encountered during
service as specified in clause 4.0. Types of luminaire covered in this specification are
shown in table-1:
TABLE-1 (TYPE OF LUMINAIRE)

Sl.No. Type of Maximum Usage of Luminaire
Luminaire | Wattage of
complete
Luminaire
For Conventional coaches
1. Type —A 18 Watt Passenger area (Cabin) for conventional AC
& LHB non AC coaches
2. Type -B 9 Watt e Corridor of conventional AC coaches.

e Passenger area (Cabin & Corridor) of
conventional non AC coaches.

¢ Doorway & Gangway of AC Coaches/Chair
Car coaches

3. Type —C 5 Watt Doorway & Gangway of non AC Coaches

4, Type -D 5 Watt Lavatory/Mirror

5 Type -E 1 Watt Night light luminaire cum berth indication for

Conventional AC coaches

6. Type —F1 2 Watt Berth reading light (Longitudinal)

7. Type —F2 2 Watt Berth reading light (Common)

8. Type -G 1 Watt Emergency Exit Indication light

9. Type —H 1 Watt Luminaire for Toilet indication in AC coaches
10. Type-I 5 Watt Passenger alarm chain indication light

11. Type-J 5 Watt Luminaire for SLR coaches

12. Type-K 5 Watt Entrance doorway

Prepared by Checked by Verified by

JE/PE ADE/PE & Battery Dir/ PE & Battery

page 71 of 115




| Page 30f20 | Effective from 00.00.2016 | Specification No. RDSO/PE/SPEC/TL/ /0091-2016 (Rev. 1) |

1.2

1.3

2.0

3.0

For LHB AC Coaches
13. Type-L 18Watt Passenger area (Cabin)
14, Type-M 9 Watt+1W | Corridor light with night light
15. Type-N 9 Watt Doorway/ Gangway Area
For chair car
16. Type-O 18 Watt Passenger area
17. Type-P -- Dummy fitting
18. Type-Q1 2Watt Reading light for AC chair car (2-Seater)
19. Type-Q2 2Watt Reading light for AC chair car (3-Seater)

Note: i. Tentative details of overall size and cut out of various types of Luminaire are
shown in the Annexure-3.
ii. Each type of luminaire shall be supplied with the associated driver circuit and
required optics. Driver card as well as complete luminaire shall have
validation by LED manufacturer for its compatibility.

Retro-fitment of lamps in the existing/old coaches: The scope includes design,
development, manufacturing, testing and supply of 9W and 5W tubular LED lamps with
suitable in-built driver, to be fitted in the existing holders provided for 18W fluorescent
lamp (FL) and 11W compact fluorescent lamp (CFL) respectively being used as a light
source in all type of coaches of Indian Railways. The lamp shall have IP-65 protection
as per IEC-60529.

Input to the luminaire will be fed through battery bank of 110V dc in parallel with
alternator, rectifier cum regulator. The luminaire shall be suitable for operating voltage
range available as input i.e. 90V to 140V DC with 15% ripple. There may be surges in
input supply with peak value of approximately 350V. However, it is advised that the
firm may measure the harmonic distortion and Surges in the Coach before designing
the LED based luminaire. The over voltage trip shall be set between 150V to 155V DC.

INFRINGEMENT OF PATENT RIGHTS

Indian Railways shall not be responsible for infringement of patent rights arising due
to similarity in design, manufacturing process, use of the components, used in design,
development and manufacturing of these light fittings and any other factor which may
cause such dispute. The responsibility to settle any issue rises with the manufacturer.

REFERRED STANDARDS: The latest following standards shall be referred to

IEC 62504/ IS 16101 : | General lighting — Light emitting diode (LED)
products and related equipment — Terms and
definitions

IEC 62560/ IS 16102 . | Self-ballasted LED lamps for general lighting
services Part-1-Safety requirements

IEC 62612/ IS 16102(Pt-2) . | Self-ballasted LED lamps for general lighting
services Part-1-Performance requirements

IEC 60598-1 : | Luminaires- General requirements and tests

IEC 62707-1 : | LED Binning-Part 1 General requirements and
white grid

IEC 62717/IS 16103(Pt-2) : | LED modules for general lighting-performance
requirements

IEC 61347-2-13 . | Particular requirements for DC or AC supplied
control gear for LED modules

IEC 62384/ 1S 16104 : | DC or AC supplied electronic control gear for LED
modules- performance requirements
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IEC 62722-2-1 Luminaire performance Part-1 General
requirements and  Part-2-1 Particular

requirements for LED luminaire

IEC 62031/1S16103(Pt-1)

LED modules for general lighting — Safety
specifications

IEC 61347-1

Lamp controlgear — General and safety
requirements

IS 16107 (Part-1)

LED luminaires for general lighting purposes Part
1 safety requirements

IEC 62471/ 1S 16108

Photobiological safety of Lamps and Lamp
system

IS 16107 (Part-2)

LED Iluminaires for general lighting Part 2
Performance requirements

IS: 513 Cold-rolled low carbon steel sheets.

IEC 60529 Classification of degree of protections provided by
enclosures.

IEC 60571 Electronic equipment used on Railway vehicles.

ELRS/SPEC/S1/0015-OCT,
2001 (Rev.0)

Specification of Electronics used in Rolling Stock
Application.

IEC 61373 Shock and Vibration Tests for rolling stock
application
IEC 61000 Electromagnetic compatibility (EMC)

LM-79/1S16106

Electrical and photometric measurement of solid
state lighting (LED) products

LM-80/1S16105

Method of measurement of lumen maintenance of
solid state lighting (LED) sources

T™M-21-11 Projecting long term lumen maintenance of LED
light
UIC-555 Electric lighting in passenger rolling stock

4.0 SERVICE CONDITIONS:

4.1

Recess mounting type light unit complete with luminaire and mounting accessories
shall be suitable for working on coaches of Indian Railways under the following
environmental and operational conditions encountered during service.

Environmental conditions
Maximum  ambient = air
temperature
Minimum
temperature
Max. Relative humidity
Atmosphere

ambient air

Coastal area

55°C

-5°C

98 %

Extremely dusty and desert weather and desert
terrain in certain areas. The dust contents in air may

reach as high values as 1.6 mg/m?®

The equipment shall be designed to work in coastal
area in humid, salt laden and corrosive atmosphere.

The maximum value of the condition in the coastal area will be as follows:

Max. pH value 85
Sulphate 7 mg/litre
Max. concentration  of 6 mg/ litre
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chlorine
Max. Conductivity 130 micro sec./cm
Annual rainfall . Ranging between 1750 to 6250 mm with thunder
storm
Altitudes . Not exceeding 1200 m above sea level
4.2  Working Conditions
o Train Speed : 160 km/h
o Supply voltage : 110V AC/ DC
o Voltage range : 90V-140 V AC/ DC
o Vibration and shocks
Maximum vertical acceleration 3.0¢9
Maximum lateral acceleration 3.0¢9
Maximum longitudinal acceleration 3.0 g
(‘g’ being the value of acceleration due to gravity)
o Frequency & Amplitude

Sinusoidal form of vibration, the frequency f' lies between 1 Hz and 100 Hz. The
amplitude ‘a’ expressed in mm is given as a function of f’ by the equation

a = 25/ ffor value of ‘f between 1 Hz and 10 Hz

a = 250/ f ? for value of ‘' between 10 Hz and 100Hz

Because of track irregularities, level of shocks and vibrations to which the luminaire
are exposed are far more than actually given in IEC for on board (Ceiling) mounting
arrangement. Measured data of vibration levels at critical locations of light fitting and
its mounting arrangement of existing fittings, which can be used for design and in case
of any doubt, the manufacturer must carry out instrumented trials on existing stock for
measurement of shocks and vibrations in consultation with Production Units at design
stage only. The fitting and its mounting arrangement shall be so designed that the
performance is not adversely affected due to such high vibrations and shocks.

4.3 The manufacturer shall provide “In the field service support” during guarantee period.
5.0 CONSTRUCTION

a. Tentative details of Luminaire-housing with outer dimensions are indicated in
Annexure 4 to 22. These dimensions are tentative and shall be finalised based on the
performance requirement i.e. uniformity level of at least 1:1.3 as per norm of UIC 555
shall be achievable in space available in accordance with Annexure-1. However, it is
expected that only minor variations shall be accepted. The detailed calculation for lux
level, uniformity in distribution as per clause no. 5.11 & 5.12 including the lux
distribution curve /graph/spatial distribution shall be submitted in support of the
dimensions selected and variation thereof. Housing of luminaire shall be made of 1.00
mm thick Steel sheet conforming to IS: 513 (Grade O) Or 1.50mm thick aluminum
sheet having high conductivity preferably to grade of 6000 series or similar to high
conductivity heat sink material or SS304 grade stainless steel. The front cover (if
required) shall be made of 1.00 mm thick SS-304 grade stainless steel. Efforts shall be
made to keep the overall outer dimensions as minimum as possible.

b. Fire retardant polycarbonate diffuser (minimum 2.00mm thick) of sufficient strength
shall be provided under the LED chamber to ensure glare free light and to protect the
luminaire. Selection of diffuser shall be such that the individual LEDs are not visible
and appearance looks like a brightly lighted surface.
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All steel items excluding hardware shall be given surface treatment for anti-rust and
anti- corrosion before finishing with powder coating. The thickness of powder coating
shall not be less than 60 microns to white colour shade no 042 ‘IFB white’ of M/s
Berger or equivalent shade of other reputed make with glossy finish from inside and
outside.

Housing of the driver for the luminaire (if required) shall be made of Aluminum or fire
retardant polycarbonate/ fibre sheet.

Complete LED luminaire shall comply with LM-79 standard. The manufacturer shall
submit the test report from the OEM at the time of testing.

Minor changes in dimensions can be considered to achieve uniformity levels.
Dimensions and uniformity levels achieved shall be submitted by the manufacturer

Suitable number of LEDs shall be used in the luminaire. LED of NICHIA/OSRAM/
SAMSUNG/LUMILEDS/CREE/AVAGO make shall be used for the purpose. The
manufacturer shall submit the proof of procurement of LEDs from above OEMs at the
time of testing.

Suitable reflector may also be provided to increase the illumination angle.

Manufacturer will be solely responsible for testing and performance of the luminaire
after installation and shall also ensure the specified and uniform illumination and
comfort level in the coach.

Suitable WAGO/Phoenix make Connector shall be used between Driver and LED
array (cage-clamp type) and between driver to input.

Suitable grommets shall be provided for cable traversing.

The weight of the luminaire shall not be more than 1.5Kg except for the luminaire for
LHB/Chair car coaches, for which the weight shall be as minimum as feasible.

Total harmonic distortion (THD) shall be less than 5% at full load.
The power factor of the luminaire shall be more than 0.95.

High lumen and energy efficient LEDs with the following features shall be used:

The efficiency of the LED lamps at 115°C junction temperature shall be more than
85%.

The working life of the lamp at junction temperature of 115°C for 350mA/
175mA/80mA/ 65mA current shall not be less than 50000 hours of accumulative
operation and shall be suitable for continuous operation of 24 hours per day. These
features shall be supported by datasheet.

Colour temperature of the white colour LED used in the luminaire shall be in the range
of 5700k-6500k for cool day white.

The output of LED (efficacy) shall not be less than 150 lumen per watt at minimal
operating current and shall ensure guaranteed operation life of not less than 50000
burning hours with controlled junction temperature of >115°C.

LED controller (Driver) shall be EMI/EMC compliant.

Prepared by Checked by Verified by

JE/PE ADE/PE & Battery Dir/ PE & Battery

page 75 of 115




| Page 7 0f 20 | Effective from 00.00.2016 | Specification No. RDSO/PE/SPEC/TL/ /0091-2016 (Rev. 1) |

f.

The LEDs used shall have white point stability less than 7 step (Macadam ellipse) or
as per LM80. The manufacturer shall submit the compliance from OEM.

The LEDs shall be LM80 certified for white LED along with TM21 projection for more
than 50000 hours.

The LEDs used shall be UL certified with UL number.
The LED driving current shall not be more than 80% of the specified current.
The LED beam/view angle (typical) shall be 120° or more.

6.0 TECHNICAL REQUIREMENTS

6.1

6.2

9)

h)

)

6.3

6.4

6.5

6.6

6.7

The luminaire casing/housing shall be made as per the requirement in Clause 5.0(a).
The electronic components used shall be as follows:-

All the electronic components used in the circuit shall be of industrial grade or above.
Metallic film / Paper/Polyester Capacitor shall be rated for 105°C or above.

The resistors shall be preferably made of metal film of adequate rating. The actual
loading versus rating shall be 3.

The junction temperature of the Switching devices such as transistors and MOSFETs
etc. shall not exceed 125°C (allowing thermal margin of 25°C).

The protective cum adhesive coating used on PCBs shall be clear and transparent and
shall not affect color code of electronic components or the product code of the
company.

The heavy components shall be properly fixed. The solder connection should be with
good finish.

The electronic circuits, PCB and components shall meet the requirement of RDSO
Spec. No. ELRS/SPEC/S1/0015-OCT, 2001 (Rev.0) for Electronics used in Rolling
Stock Application. The electronics covered for this equipment shall pass all the tests
called for in the specification. The manufacturer shall indicate the deviation or
compliance.

The infrastructure for Quality Assurance facilities as called for in the specification shall
be available with the manufacture for this product.

Low smoke, halogen free, fire retardant thin walled flexible e-beam cable with multi-
strand copper conductors suitable for continuous operation at 120°C shall be used
inside the luminaire as connecting wires and fuse protection shall be provided at input
side.

Adequate heat sink with proper thermal management shall be provided. Design should
not consider heat dissipation through roof top as roof is provided with heat insulation
material.

Care shall be taken in the design that there is no water stagnation anywhere. The
entire housing shall be dust proof and water spray having IP-65 protection as per IEC
60529.

The unit shall be maintenance free.

Temperature of diffuser’s surface shall be lower than the fluorescent luminaire being
used presently.
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6.8  The control gear shall be designed in such a way so that temperature of heat sink shall
not be more than 45°C for air-conditioned coaches and 10°C above the ambient for
non-air-conditioned coaches.

6.9 Diffusers used shall be such that the glare from individual LED is restricted and shall
appear as a single source of light as in the case for lighted globe and it shall not cause
inconvenience to the passengers.

6.10 The illumination of the luminaire provided in the coach shall not have multiple shadows

under one Luminaire.

6.11 All the material used in the luminaire shall be halogen free and fire retardant

conforming to UL94-VO.

6.12 Illumination Level: The fitting shall be so designed that the illumination level shall be

evenly distributed and shall be free from glare. lllumination level of different types of

luminaire shall be as below:

Sl. No. Type of Vertical Distance Average Colour of illumination
Luminaire (Mtrs) from the lllumination
floor level Level ( Lux)

1. Type -A 0.84 120 Cool day white

2. Type —-B 0.84 80 Cool day white

3. Type —C 0.84 80 Warm white

4, Type —D 0.50 100 Cool day white

5. Type —E 10.0* Clear visible Blue

6. | Type —F1/F2 0.75 100 Cool day white

7. Type -G 10.0* Clear visible Green - Vacant
Red — Occupied

8. Type —H 10.0* Clear visible Cool day white

9. Type - 400* Clear visible Red

10. Type —J 0.84 80 Cool day white

11. Type —K 0.84 80 Cool day white

12. Type —L 0.84 120 Cool day white

13. Type —M 0.84 80 Cool day white

14, Type —N 0.84 80 Cool day white

15. Type —O 0.84 120 Cool day white

16. Type —P - - -

17. Type — 1.20 100 Cool day white

Q1/Q2

* Horizontal distances

Note: 1. Variation in illumination level shall be +2% for input voltage range from
90VDC to 140VDC.
2. The illumination shall not have infra-red and ultra-violet emission. The
test certificate from the NABL approved laboratory shall be submitted.
3. Calibration of illumination level facility shall be provided inside the
luminaire.
4, Electronic efficiency shall be in accordance with LM80-8.

6.13  After 50,000 burning hours, the luminaire intensity shall be at least 90% with degree of
uniformity of at least 1:1.3 as per UIC 555. Data sheet showing year wise deterioration

in the LED shall also be submitted along with design.
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6.14 Detailed design shall be furnished before manufacturing of prototype. However,
information as per Annexure-2 shall be submitted by the manufacturers along with in-
house test results while offering for witnessing the prototype testing at firm’s premises.

7.0 TESTS:

Tests are classified as:—
e Prototype test
e Type test
e Acceptance test
e Routine rest.

7.1 Prototype Test
Prototype test is conducted on the first unit developed by the firm as per the relevant
specification.

7.2 Type Test
Type tests shall be carried out to prove confirmation with the requirement of
specification and general quality/design features of the unit. The results of the type
tests shall be valid for a maximum period of 3 years. In case of any change in Bill of
Material or design of unit, complete type test shall be repeated.

If any sample fails in any of the type tests, two fresh samples shall be taken and
tested. If any sample again fails in that test, the whole lot shall be rejected.

7.3 Acceptance Tests:

These tests are carried out by an inspecting authority at the manufacturer’s premises
on sample taken from a lot for the purpose of acceptance of a lot. Acceptance tests
shall not be carried out from particular luminaire from the lot on which type tests have
already been conducted. Recommended sampling plan is given below.

7.3.1 Sample size and criteria for conformity
The luminaire shall be selected from the lot at random. In order to ensure randomness
of selection, procedures given in IS 4905-1968 (Reaffirmed 2001) may be followed.

7.4 Routine Tests:

These tests shall be performed by the manufacturer on each complete unit of the
same type and the results shall be submitted to the inspecting agency, prior to offering
the lot for acceptance test.

7.5 Test Scheme:

Sl. | Description of test Clause | Prototype | Type | Acceptance | Routine
No. no. Test Test Test Test
1 | Visual and Dimensional check 8 (i) Y Y Y Y
2 | Checking of documents of | 8 (ii) Y Y Y Y

purchase of LED
3 | Resistance to humidity 8 (i) Y Y - -
4 | Insulation resistance test 8 (iv) Y Y Y Y
5 | HV test 8 (v) Y Y Y Y
6 | Over voltage protection 8 (Vi) Y Y Y Y
Prepared by Checked by Verified by
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8.0

i)

vi)

7 | Short circuit protection 8 (vii) Y Y - -
8 | Surge protection 8 (viii) Y Y - -
9 | Reverse polarity 8 (ix) Y Y Y Y
10 | Temperature rise Test 8 (x) Y Y - -
11 | Ra (Colour Rendering Index) | 8 (xi) Y Y - -
measurement test

12 | Lux measurement 8 (xii) Y Y Y Y
13 | Fire retardant Test 8 (xiii) Y Y

14 | Test for IP65 protection 8 (xiv) Y Y - -
15 | Vibration and Shock test 8 (xv) Y - - -
16 | Environmental tests 8 (xvi) Y - - -
17 | Life test 8 (xvii) Y - - -
18 | EMI/EMC Test 8 (xviii) Y - - -
19 | Endurance Test 8 (Xxix) Y Y - -
20 | Safety 8 (xx) Y - - -

Method of Testing
Visual and Dimensional Check:

The unit shall be checked visually for all dimensions as per approved design and
drawing. General workmanship should be good; all the components properly secured
and sharp edges shall be rounded off. Check the marking and quality of the
workmanship visually. Check the rating and make of electronic / electrical items.

Checking of Purchase documents of LED

Document of purchase of LED Ilamps from the approved sources viz.
NICHIA/OSRAM/SAMSUNG/LUMILEDS/CREE/AVAGO along with validation of driver
controller card and luminaire by the manufacturer of the LEDs to ascertain the life of
the LEDs shall be checked.

Resistance to humidity test

This is carried out by suspending the painted panels in corrosion chamber maintained
at 98% RH and temperature cycle of 42 to 48°C for 7 days and examining it for any
sign of deterioration and corrosion of metal surface.

Insulation resistance test

The insulation resistance of the unit between earth and current carrying parts shorted
together shall not be less than 2 MQ when measured with 500V megger before and
after HV test.

HV test
Immediately after insulation resistance test, an AC voltage of 1.72 KV rms (1500 + 2 x

rated voltage) of sine wave form of 50 Hz shall be applied for one minute between the
live parts and frame. There shall not be any kind of break down, flashover or tripping of

supply.
Over voltage protection

The Luminaire shall withstand at 200V dc/ac for two minutes.
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vii)

viii)

Xi)

xii)

Short circuit protection

The luminaire shall withstand Short circuit protection. The luminaire shall work normal
after re-setting.

Surge protection

It shall withstand a surge of 3kV = 3% for 50 microseconds + 20 % at the input
terminals for all types of luminaire.

Reverse polarity

The Luminaire shall withstand polarity reversal. It shall be operated with reverse
voltage for 5 minutes at maximum value of voltage range. At the end of this period, the
supply shall be made in correct polarity and Luminaire shall operate in a normal way.

Temperature rise Test:

Temperature rise Test shall be conducted at 90VDC with full load. The temperature
rise shall be recorded by temperature detectors mounted at the specified reference
points on the body of semiconductors, capacitors and other components as agreed
between purchaser and manufacturer. The maximum-recorded temperature under
worst conditions shall be corrected to 55°C and compared with maximum permissible
temperature (for power devices at junction). The thermal margin available shall be
compared with the safety margin declared by the manufacturer. Under loading
conditions as specified above, the corrected temperature of the power devices shall
have a safety margin of minimum 10° C.

Temperature at junction shall not exceed 125°C when corrected to 55°C. The
Luminaire shall also be subjected for short time rating after continuous loading to
ensure the temperature rise is within the permissible limit. The maximum temperature
rise of the electronics devices on the PCBs shall not be more than 20°C.

Ra (Colour Rendering Index) measurement test

The lumen is the unit of luminous flux, which is equal to the flux emitted in a solid
angle of one Steradian by a uniform point source of one candela.

The initial reading of the chromaticity co-ordinates x & y shall be within 5 SDCM
(Standards Deviation for Colour matching) from the standardised rated value as per
Annex. D of IEC 60081.

The initial reading of the general colour-rendering index (Ra) shall not be less than the
rated value decreased by 3.

Certificate based on relevant standards to this measurement shall be obtained from
the OEM.

Lux measurement
Lux measurement with the help of Lux meter shall be carried out at a distance as

shown in clause no. 6.12 above. Value obtained shall not be less than the, Lux
specified in clause no. 6.12 of the specification.
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xiii)  Fire retardant Test

Fire Retardant test shall be conducted as per UL-94 VO for the insulating material used
in the luminaire.

xiv)  Test for IP protection
This test shall be conducted as per IEC 60529 except berth reading light.

xv)  Vibration and Shock Test
The complete unit cubicle together with its mounting arrangements (including shock-
absorbing devices, if provided) shall be subjected to the vibration and shock testing
(for category B2) as per latest IEC 61373.

xvi)  Environmental tests (On PCB Driver cards)
The Luminaire shall meet the following tests as prescribed in IEC — 60571:

a) Dry heat test.

b) Damp heat test

C) Test in corrosive atmosphere

d) Combined dust, humidity and heat test

e) Burn-in test as per RDSO specification no. ELRS/SPEC/S1/0015-OCT, 2001 (Rev.0)
for 45 hours

xvii) Life Test

° The lumen maintenance & life test shall be as per LM80/IS 16105 and TM-21
respectively.
° The lumen maintenance of the lamp shall not be less than 90% of the initial lumens

after 6000 burning hours at condition of case temperature (or solder point temperature)
of 105°C and ensure testing is done at minimum 80% of its absolute maximum forward
current (if). The initial lumens will be taken after 100 hours aging. Certificate from OEM
of LED manufacturer shall be submitted.

xviii) EMI/EMC Test

EMI/EMC tests shall be conducted on complete luminaire unit as per IEC 61000-4-2,
IEC 61000-4-3, IEC 61000-4-4 and IEC 61000-4-6.

xix)  Endurance Test
The Luminaire shall be kept “ON” with input voltage of 140VDC for 200 hours. After
this the Luminaire is subjected to 20,000 cycles of “ON” and “OFF”, each cycle
consisting of 3 seconds “ON” and 10 seconds “OFF” period. Luminaire should survive
this test. Test is to be continued for one lakh cycles, followed by performance test.

XX) Safety:

The complete Luminaire unit, LED and driver shall comply with the safety requirements
as per IEC mentioned in clause no. 3.0 above.
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9.0
9.1
a)
b)
€)
d)
e)

10.0

11.0

12.0

13.0

13.1

13.2

13.3

MARKING:
The following information shall be distinctly and indelibly marked on the housing:

Indian Railways Insignia

Year of manufacture/Batch Number/ Serial Number (MMYY/XX/ABCD)
Name of Manufacturer

Rated watt and voltage (Input)

Rated watt- Output

ISO CERTIFICATION:

Firm shall possess the ISO certification for design, development, manufacturing and
supply of the complete Lighting Unit.

ELIGIBILITY CRITERIA

The manufacturer shall have minimum three years experience in design,
manufacturing, installation and commissioning of different type of LED based
luminaire.

The manufacturer should have technical collaboration / MoU with the LED
manufacturer for supply of high power LEDs and know-how for adequate thermal
management to ensure minimum guaranteed performance as given in the
specification, the selection procedure for selecting right type of LEDs for such
application.

The MoU should also indicate the Quality Assurance Plan (QAP) for handling, storage
and life cycle test of the LED proposed to be used.

The manufacturer shall have all the requisite testing facilities for the tests mentioned
above at their works. However, special tests such as IP protection , environmental,
surge, vibration and shock tests etc. may be carried out in any NABL approved labs
and test results shall be submitted to Production Units.

GUARANTEE

The Luminaire shall have replacement guarantee for satisfactory performance and
manufacturing defects for a period of 60 months from the date of commissioning or 72
months from the date of supply whichever is earlier.

APPROVAL

While seeking approval, the firm shall submit a sample to the Production Unit along with
test results, circuit diagrams and dimensions drawing of the Luminaire. The prototype
testing shall be carried out at manufacturer’'s work.

The manufacturer shall also submit details like make, type, reliability grade, rating and
loading of various electronic components used in the circuit. The temperature rise of the
various components under the most adverse conditions shall also be declared.

Final approval is subject to field trials for a period of three months for performance /
lumen measurement of the luminaire with compare to test results during prototype.
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13.4 WITHDRAWAL OF APPROVAL

Approval granted to the manufacturer is liable to be withdrawn in the event of noticing any
change at a later date in the design or change from the bill of material as approved earlier
without seeking the prototype approving authority i.e. Production Units approval or using
components of inferior specification/quality compromising with the reliability.

14.0 DETAILS OF ESSENTIAL INFRASTRUCTURE

14.1  The following facilities/machinery and plant are considered essential for manufacturing
of quality and reliable product:

. Dust free environment with ESD protection for the assembly of LEDs/ PCB.

. Testing jigs for the testing of assembled LEDs/ PCB.

. Component lead forming machines for through hole devices.

. Temperature controlled automatic wave-soldering machine with auto-fluxing facilities
for through hole devices.

o Automatic Temperature controlled re-flow-soldering machine for surface mounted
devices.

. Stencil and solder paste application machine for surface mounted devices

. %Aut_?matic Device insertion machine for surface mounted devices with in-circuit testing
acility.

All the above facilities are considered essential and shall be verified by Production
Units as the case may be before considering the firm as a developmental source.
However, the firm may outsource only LEDs/ PCB assembly and soldering with the
sub vendor at the developmental stage, who shall have the all above facilities.
Railways officials may visit the premises of sub-vendor engaged by the firm for LEDs/
PCB assembly. The firm shall arrange the visit to the sub-vendor’s premises.

14.2 MOCK UP Facilities for uniformity and lux level

Actual of the coach compartment /cabin (similar to at least two cabins of 3-tier AC
coach) and lavatory etc shall be arranged by the manufacturer for measurement of lux
level and uniformity level. Achievement shall be submitted along with the test data of
prototype sample being offered for witnessing the prototype tests.

15.0 ESSENTIAL MEASURING INSTRUMENTS FOR TESTING

The following instruments with up-to-date calibration are considered essential for
testing purpose: -

° Variable regulated DC supply at least up to 200 Volts.
° Heat chamber / oven having minimum range of 0-150°C with alternate arrangement of
standby power supply for carrying out endurance tests.

. H.V.Tester.
° Adequate number of meters for measurement of different electrical parameters.
. Megger (500Volt)
. Measuring Gauges such as Vernier caliper, micrometers, dial gauge,
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. Non-contact digital thermometer, contact less thermometer and room thermometer.

. Digital multimeter.

. Digital Weighing machine.

o Complete test bench for measuring the different parameters as mentioned in the
specification.

. Milli-ohm/Micro-ohm meter

. Lux meter.

. Storage type Oscilloscope.

. Power analyzer

. Chroma meter

o 8-channel Digital temperature scanner

. Spectrometer MASA40 for single LED testing

. Computerised test bench for PCB testing

. Computerised test setup for electrical parameter of Light testing

. Fluctuation testing during Burn in for one hour at 2Hz

All the above facilities are considered essential at the developmental stage itself and
shall be verified by Production Units before considering the firm as a developmental

source
*kkkkkkk
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Annexure =1

GENERAL LAYOUT OF COUPE (ACCN)

68!!
3

location

Measurement

Lux measurement

Lower
berth

Middle
berth

Upper
berth

A
B
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D
E
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G
H
|
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M
N
p
Q
R

Linearity

Uniformity
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Annexure-2

LUMINAIRE WISE DATA TO BE FURNISHED BY THE MANUFACTURER
WHILE OFFERING FOR WITNESSING THE PROTOTYPE TESTS

1.0 CUP SPECIFICATION:

2.0

mS@moeaonoTy

Electrical and control
Light output

Emission Spectrum

I vs Luminous Flux

Basic Mechanical dimension

Spectral Intensity Distribution

It vs Correlated Color Temperature

Cup’s raw specification with operating characteristics :
Mechanical characteristics of cup ;

ILLUMINATION CHARACTERISTICS: Tj = 25°C, It =350mA

SI.No.

Parameter

Absolute Values

Min.

Typical

Max.

Luminous Flux (Im)

Luminous Intensity (cd)

Viewing Angle (Degree)

Luminous Efficiency(Im/w)

Spectral Length (nm)

Dominant Wavelength (nm)

FWHM (nhm)

Color temperature (K)

Purity (%)

Colour Rendering Index

=
RBlo|xo~No|u|lswn|-

CIE Coordinates

Refer the chromaticity diagram

3.0

ELECTRICAL CHARACTERISTICS:

Sl

Parameter

Absolute value

Min.

Typical

Max.

Forward Voltage (V)

Pulse forward current (mA)

Reverse Leakage current (UA)

Reverse Voltage (V)

Storage Temperature ( °C)

OO WIN|F

Thermal Resistance ( °C/W)

(Pulse width 1ms with duty cycle 1/16)

3.1
3.2

4.0

Forward voltage vs Normalised Vi

lsvs |,

BIN RANKING (T = 25°C, | = 350mA

SI. No.

Rank Forward Voltage Vi (Volts)

Luminous Flux @v,Im

Max

Min

Max

Min

1

Rank WD,

2

Rank WD»
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3 Rank WD3
4 Rank WD,
5.0 COLOR RANKING : Tj = 25°C, It =350 mA
Sl. No Rank
WD; WD, WD3; WD,
X
y
6.0 LED CUP DEGRADATION CHARACTERISTICS
e Flux measurement in lumens from Zero Hours to 1800HTrs at every 100 Hrs.
6.0 RELIABILITY REPORT :
a. Summary of results for day light cups
SI.N | Stress DUT | Conditions Duration failures
0
1 | Operating life 5 l= 50mA,Tj=80°C 1800 Hrs
2 | Humidity 8 l-100mA, Tj=100°C,RH=85% 4058 Hrs
3 | Temperature cycle |10 | T=-40°C to 105°C 1000 Cycle
b. Operating life: Tested at ;= 350mA, Ta =25°C
SILN Condition Luminous flux (Im) Color Temperature
0 t-0 t-1800 A t-0 t-1800 A
1 | Worst
2 | Mean
3 | Best
4 |o
7.0 ELECTRICAL SPECIFICATION OF DRIVERS:

DC/DC isolation converters shall intended

to provide a step down conversion from

90/140V DC to lower voltage of 12VDC, 24VDC and 30VDC and shall be Variable with
constant current of 0.35A to >1.0A .

SI.No | Product Nominal Voltage range Output Current | Power
(Luminaire) Voltage voltage
1 Cabin 110V DC 90-140VDC
2 Corridor 110V DC 90-140VDC
3 Toilet 110V DC 90-140VDC
4 Entrance/Exit : | 110V DC 90-140VDC
8.1 Driver weight
8.2 Driver dimension
8.3 Oscillator frequency
9.0 PROTECTIONS:

- Input polarity

- Open circuit and low voltage conditions :
- Short circuit on the output terminals
- Internal short-circuit (Fuse protection)

- Lamp failure

- Overload protection
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10.0 Efficiency

11.0 MTBF

12.0 Dielectric (1500V-50Hz for one minute)
13.0 Insulation resistance

14.0 Operating temperature

15.0 GENERAL CHARACTERISTIC

e Type of start

e Internal control

e Nominal input voltage: 110 Volt DC

e Input voltage range 90 Volt DC to 140 Volt DC

. Power 15 Watt maximum

o Efficiency > 75%

e CEC>70%

e 50,000 hours at 35°C(16 hours per day at
340daysl/year)

e  Operating temperature: -25°C to 80 °C

e Insulation resistance

e High resistance to vibration

° IP

e No Load power losses

o  Output Ripple

e Line Regulation

e Load Regulation

e Weight

e Dimmable via wireless and manual control

e Line under voltage and over voltage protection

e Accurate Over Temperature and Overload
protection

e DONT not Feedback Compensation

o Digital Control

e Auto restart for open protection

e  Hysteretic over temperature protection

e  Self powered

e Current and voltage feedback provides constant

current output and protection disconnected load

Operation (kHz)

o U No load specification

e Code of conduct of efficiency of external power
supply

e  ROHS complaint

. Remote ON & OFF

e  Warranty

*kkkkkkkkkkkhkk
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Annexure-3

PROPOSED INDICATIVE DETAILS FOR FITMENT OF LUMINAIRE

e Cut Out Size Mountin
SI.No Type of Fitting LXxWxD as per RCF Dimensio%s
1 Passenger Area 305x215x40 249x164 250x180
(Cabin/Corridor )
2 Door Way/Gang Way 305x215x40 249x164 250x180
3 Berth Indication Light 184x144x35 144x89 125x120
4 Lavatory / Mirror Light 297x57x85 Panel 255
Mounting
5 Berth Reading Light 144x105x47 108x106 125x85
6 Berth Reading Light 160x126x63 145x110 140x100
(Longitudinal)
7 Emergency Exit Light 445x80x35 Panel 425
Indication Mounting
8 | Toilet Indication 255x170x30 Panel 150x90
Mounting
9 Passenger Alarm (Coach 146x80x55 Panel 102x45
Indication) Mounting
10 | SLR (Luggage) 325x150x25 284x104 300x125
11 | LHB AC Coach (Cabin) 615x132x28 619x124 441X80
12 | LHB AC Coach (Door 615x132x28 619x124 441X80
Way/Gang Way)
13 | LHB AC Coach ( Corridor) with | 615x132x28 619x124 441X80
Night Light
14. | Entrance Door Way 315X100X60 274X64 250X80
15. | LHB Chair Car 1420X260X30 | 179 (Chanel) | 150x650&
150x550
16. | LHB Chair Car ( Dummy 185x260x30 | 179 (Chanel) 135x150
Fitting)
17. | Retro fitment of CFL 243x55x31 | @ ------ 227x24
18. | Retro fitment of FL 615x40x40 | = ------ 615x28

Note:

1. All dimensions are in mm.

2. Dimensions for cut-outs and mounting are indicative. Manufacturers shall verify the
dimensions from the Production units/Railways/ Indent placing authorities before

regular production.

3. Weight of the fittings shall be 1.5Kgs except the luminaire for LHB and Chair car

coaches, for which the weight shall be as minimum as possible.
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LED LIGHT FITTING FOR READING LIGHT TWO SEATS LHB CHAIRE CAR
TYPE-QL1{2 WATT)
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LED LIGHT FITTING FOR READING LIGHT THREE SEATS LHB CHAIR CAR
TYPE—Q2 (2 WATT)
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= Westem Railway, Churchgate, Mumbai = 4006 020
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s

= Morth Central Railway, Subadanganj, Allahabad-
211033

= Morth Eastem Ralhway, Gorakhpur -273 001

= Morth Western Railway | Jalpur 302006
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78100
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Building, Indra markel, Jabaipur (M.P.) — 482001

= South Eastern Rallway, Garden Reach, Kolkata =
oo 043

# South Central Raikway, Nilayam, Secunderabad -
=00 371

=  South Western Railway, Mew zonal Hg. Office,
Firat flocr, west block, Hubd 580 020
Zouth East Central Rallway, Bilaspur-495004
Konkan Railway, Belapur Bhawan, Secor11,
Belapur, Mumbal - 400 514

= Rail Coach Factory, Kapurthals-144 602

= Integral Coach Faciory, Chennal-600 053

= Modem Coach Factory, Lalgan), Raibareiley-228
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Sub, Specification Mo, RDSOWPEMSBPECTLONE1-2016 (Rev.'1') for Energy Efficent LED
based Luminaire Linits for Passenger Coaches

RDS0O has prepared and finalized the specification Mo, RDSQFESPECTLAON-2016
(Rew."17) for Energy Efficient LED based Luminaire Units for Passenger Coaches

A copy of the Specification No. RDSO/WPESPEC/TL/O0O1-2018 (Rev.'1') for Energy
Efficient LED based Luminaire Units for Passenger Coaches is anclosad herewith for reference

and necessary action al your end

Copy to-
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VERSION

—

DETAILS OF PACKING INSTRUCTIONS.

P1148

VER.D

RIGID PVC PIPES:- TO BE WRAPPED WITH JUTE BAGS AND PACKED IN WOODEN CAGE: BOTH
HORIZONTAL ENDS OF THE WOODEN CAGE TO BE BLOCKED WITH A WOODEN PLANKS. A LIST SHOULD
BE PASTED ON EACH WOODEN CAGE SHOWING ORDER NO ,PL NO, DESCRIPTION OF THE ITEM.
DRG.NO/SPEC.NO ,QTY, FIRM’S NAME & ADDRESS AND DATE OF DESPATCH ETC.

P1149

VER.0

LIGHT FITTINGS:- EACH FITTING TO BE WRAPPED WITH BUBBLE SHEET AND PACKED IN A CARD .
BOARD BOXES( SINGLE PLY CORRUGATED). FINALLY UPTO 24 LIGHTS TO BE PACKED IN A CARD BOARD

BOX ( DOUBLE PLY CORRUGATED ) AND TIED WITH 3 PACKING STRIPS HORIZONTALLY AND 3

VERTICALLY. A LIST SHOULD BE PASTED ON EACH BOX SHOWING ORDER NO ,PL NO, DESCRIPTION OF

THE ITEM, DRG.NO/SPEC.NO, QTY,FIRM’S NAME & ADDRESS AND DATE OF DESPATCH ETC.

PIISO

VER.Q

EMERGENCY LIGHT FITTING:- EVRJ%PPED IN TRANSPARENT POLYTHENE AND PACKED IN A CARD
BOARD BOX(TWO PLY CORRUGATED) WITH THERMOCOL SHEET ON ALL SIDES AND TIED WITH 5

PACKING STRIPS HORIZONTALLY AND 3 VERTICALLY. A LIST SHOULD BE PASTED ON FACH BOX :°
SHOWING ORDER NO ,PL NO, DESCRIPTION OF THE ITEM, DRG.NO/SPECNO, QTY,FIRM'S NAME *

&ADDRESS AND DATE OF DESPATCH ETC.

Pil5]

VER.0

VCB:- FIRST IT SHOULD BE WRAPPED WITH BUBBLE SHEET AND THEN COVERED WITH 20 MM
THERMOCOL ON ALL SIDES, FINALLY IT SHOULD BE WRAPPED WITH CORRUGATED CARD BOARD
SHEET. THEREAFTER TO BE PACKED IN WOODEN CAGE OF SIZE: BOTTOM FRAME TO BE MADE O
WOQODEN PLANKS 20MM THICK & SHOULD HAVE SUPPORT OF ATLEAST 3 WOODEN BATTONS OF SIZI
100X100MM OF SUITABLE LENGTH TO FACILITATE LIFTING BY FORK LIFTER. EACH PANEL TO BFE

PACKED IN WOODEN CAGE OF SUITABLE DIMENSIONS MADE OUT OF WOODEN STRIPS OF 20X100MM

SIZE. GAP BETWEEN EACH STRIPS SHOULD NOT BE MORE THEN 100MM. A LIST SHOULD BE PASTED ON |
EACH WOODEN CAGE SHOWING ORDER NO ,PL NO, DESCRIPTION OF THE ITEM, DRG.NO/SPEC.NO ,QTY, =

FIRM’'S NAME & ADDRESS AND DATE OF DESPATCIH ETC.

PI152

VER.C

LHB LIGHT DIFFUSERS:- EACH DIFFUSER TO BE WRAPPED WITH BUBBLE SHEET AND PACKED IN A #

CARD BOARD BOXES( SINGLE PLY CORRUGATED). FINALLY UPTO 100 DIFFUSERS TO BE PACKED IN A
CARD BOARD BOX ( DOUBLE PLY CORRUGATED ) AND TIED WITH 3 PACKING STRIPS HORIZONTALLY
AND 3 VERTICALLY. A LIST SHOULD BE PASTED ON EACH BOX SHOWING ORDER NO ,PL NO.
DESCRIPTION OF THE ITEM, DRG.NO/SPEC.NO, QTY,FIRM’S NAME &ADDRESS AND DATE OF DESPATCH
ETC.

PI153

VER.0

LEAD ACID BATTERIES:-06 MONOBLOCKS TO BE PACKED IN A WOODEN CAGE : BOTTOM FRAME TO BL
MADE OF WOODEN PLANKS 20MM THICK & SHOULD HAVE SUPPORT OF AT LEAST 3 WOODEN BATTONS .

OF SIZE 100X 100MM OF SUITABLE LENGTH TO FACILITATE LIFTING BY FORK LIFTER. EACH PANEL TO BL
PACKED IN WOODEN CAGE OF SUITABLE DIMENSIONS MADE OUT OF WOODEN STRIPS OF 20X100M.

SIZE. GAP BETWEEN EACH STRIPS SHOULD NOT BE MORE THEN 100MM. A LIST SHOULD BE PASTED ON
EACH WOCODEN CAGE SHOWING ORDER NO ,PL NO, DESCRIPTION OF THE ITEM, DRG.NO/SPEC.NO ,QTY. .

FIRM’S NAME & ADDRESS AND DATE OF DESPATCH ETC.

154

VER.D

ALUMINIUM CONDUITS : BOTH ENDS SHOULD BE PLUGGED WITH NYLON/RUBBER PLUG OF MINIMUM 2

MM THICK TO AVOID DAMAGE TO THE ENDS. - FURTHER CONDUITS ARE TO BE WRAPPED WITH JUTL
BAGS AND PACKED IN WOODEN CAGE. BOTH HORIZONTAL ENDS OF THE WOODEN CAGE SHOWING

ORDER NO. PLNOQO., DESCRIPTION AND SPEC OF THE AL. CONDUIT, QTY, FIRM’S NAME /ADDRESS AND
DATE OF DISPATCH ALONG WITH PO DETAILS ETC.

PI155

VER.D

1 STAINLESS STEEL WASH BASIN | |
EACH PIECE TO BE PACKED IN BUBBLE SHEET , THEN MAXIMUM 12 PIECES TO BE PACKED IN

CARDBOARD BOX { DOUBLE PLY CORRUGATED). A LIST SHOULD BE PASTED ON EACH BOX SHOWING
ORDER NO, PLNO, DESCRIPTION OF ITEM , DERG NO/SPEC/SET LIST NO WITH VERSION QTY, FIRM'S

NAME AND ADDRESS , DATE OF DISPATCH.

Pl156

VER.0

STAINLESS STEEL (AUSTENTIC & FERRITIC STEEL EIC) THE COIL SHALL BE PROTECTED IN i

REASONABLY GOOD CONDITION TO WITHSTAND NORMAL HANDLING HAZARD DURING TRANSIT WITH
THE FOLLOWING PROVISIONS AS THE BAREST MINIMUM:

I) COIL SHOULD BE WRAPPED WITH A LAYER OF WATER PROOF PAPER THROUGH OUT THE:
WHOLE LENGTH.
1) WHOLE COIL SHOULD BE WRAPPED WITH A LAYER OF PLASTIC BUBLED SHELT,

Ii) QUTER & INNER OF COIL SHOULD BE WRAPPED WITH GI SHEET.
V) SIDE OF THE COIL SHOULD BE COVERED WITH CARD BOARD SHEET.

V) - AFTER THIS, OUTER & INNER OF COIL SHOULD BE W’RAPPED WITH BLUE COLOUR PLASTIC
THICK SHEET.
V1) THE INNER EDGE OF THE COIL SHOULD BE PROTECTED BY GI RING, POLLOWED BY
ANOTHER IRON RING.

VII) OUTER EDGE OF THE COIL SHOULD BE WRAPPED WITH GI RING.

VIII) COILS SHOULD BE SECURELY STRAPPED WITH MINIMUM § BANDS THROUGH THE EYES OF
THE COIL AND MINIMUM 3 BANDS ON THE CIRCUMFERENCE OF THE EYE.

X) WHOLE COIL SHOULD BE MOUNTED ON WOODEN BLOCKS FOR EASY LIFTING/STACKING.
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SAP
Encl osure to Lr. No MPQ F/ 251: I.C.F. CHENNAI - 38 | CF/ CAM MPQ RRM F/ 009
PURCHASE REQUEST FOR THE YEAR 2020-21 AND 2021-22 PR ID : E200001907
M C. No :

No. M D&P/ F/ 187 DY. CVE/ PL&G&I E OFFI CE
CCs/ P06 DATE : 21.01.2020

DESCRI PTI ON . UNF SET OF LED BRL FTG TY F, 2W LACCW

DRG. NO. / SPECN. :

First P.R REFERENCE : E190024103 / 27.11.2019

Prev. PR | D/ DATE : E190024103/27. 11. 2019
CHART REFERENCE NO. . 2020-21/Ver .04/ Dt.23/12/ 2019 & 2021-22/Ver. 01/ Dt.04/07/ 2019
U. L. NO. . 35 33769187 03 01
S.No TYPE OF COACH CODE PCRT | 2020- 21 Qry | 2021-22 Qry
1 LWACCW 851 1. 000 213 213. 000 | 112 112. 000
Tot al | 213 213.000 | 112 112. 000
Deducti ons due to outsourcing/ln-house 210. 870 80. 640
Deducti ons 0. 000 0. 000
Requi renment Percentage (1 % 2.130 (28 % 31. 360
Buffer @ % OF 2021-22 0. 000 0. 000
Al l owance @ % 0. 000 0. 000
Spar es 0. 000 0. 000
Tool r oom Requi r enent 0. 000 0. 000
Additional Qy 0. 000 0. 000
Zonal Qy 0. 000 0. 000
Deducti ons 0. 000 0. 000
Fi xed Quantity 42. 000 112. 000
Tot al 42. 000 112. 000
Total Requirenent for 2020-21 and 2021-22 is 154 SET

Stock and Dues to be adjusted as on 01/04/2020.
| nspecti on Agency
Remar ks

Long Description :

SET OF LED BERTH READI NG LI GHT FI TTI NGS FOR LWACCW CQACHES CONSI STI NG OF THE
FOLLOW NG | TEMS.

A) BERTH READI NG LI GHT (LONG TUDI NAL) TYPE- F1, 2WAS PER RDSO SPEC NO.

RDSCO' PE/ SPEC/ TL/ 0091- 2016 (REV.1) AND TO DRG NO. LW 76093 QTY- 9 NCS.

B) BERTH READI NG LI GHT UPPER BERTH TYPE- F2, 2W AS PER RDSO SPEC

NO. RDSQ PE/ SPEC/ TL/ 0091- 2016 (REV.1) AND TO DRG NO. LW 76094 QIY- 26 NCS.

C) BERTH READI NG LI GHT ( TRANSVERSE) LOWER BERTH RHS, TYPE- F3, 2WAS PER RDSO
SPEC NO. RDSQO' PE/ SPEC/ TL/ 0091- 2016 (REV.1) AND TO DRG NO. LW 76095 QTY- 9 NOCS.
D) BERTH READI NG LI GHT ( TRANSVERSE) LOWER BERTH LHS, TYPE- F4, 2W AS PER RDSO
SPEC NO. RDSO' PE/ SPEC/ TL/ 0091- 2016 (REV.1) AND TO DRG NO. LW 76096 QTY- 8 NOCS.
NOTE: | CF APPROVED SOURCES SHALL BE CONSI DERED.

Special Condition :
Eligibility Criteria:

'

i |
" &ql.u EMPO . Egslf’ %’ ) (L/
CHECKED BY For Dy. CME/Plg

Page : 1/ 1
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ICF AMENDMENT-01

ICF AMENDMENT 01 TO RDSO SPEC.NO. RDSO/PE/SPEC/TL/0091-2016 REV.1

SUB: SPECIFICATION FOR ENERGY EFFICIENT LED BASED LUMINAIRE UNITS FOR

PASSENGER COACHES:
1. InPage No.21, Annexure — 3, S.No. 38 shall be added as follows:
Description Type of fitting | Drg.No.

Class Cum

"Van with

luggage and Brake

compartment

38. LED Foot step Ilght Type U (OW) | ICF/STD - 7-6-056
' fitting for LHB ' -
‘Non-AC second

(LSLRD coach)

ICF AMENDMENT NO.01
TO RDSO SPEC.NO

2016 REV.1

RDSO/PE/SPEC/TLI0091- | ftturd- % NP
_ __ < 2

PAGE 1
OF 1

DATE: 15.10.18

CDE/E

PAGE NO.

SSE/D DY.CEE/D
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DOCUMENT NO.MPMOGI0 E VER.-5.0 PAGE 7 OF 8 ISSULE DATE 18/04/11

DOC.NO

VERSION

—

DETAILS OF PACKING INSTRUCTIONS.

P1148

VER.D

RIGID PVC PIPES:- TO BE WRAPPED WITH JUTE BAGS AND PACKED IN WOODEN CAGE: BOTH
HORIZONTAL ENDS OF THE WOODEN CAGE TO BE BLOCKED WITH A WOODEN PLANKS. A LIST SHOULD
BE PASTED ON EACH WOODEN CAGE SHOWING ORDER NO ,PL NO, DESCRIPTION OF THE ITEM.
DRG.NO/SPEC.NO ,QTY, FIRM’S NAME & ADDRESS AND DATE OF DESPATCH ETC.

P1149

VER.0

LIGHT FITTINGS:- EACH FITTING TO BE WRAPPED WITH BUBBLE SHEET AND PACKED IN A CARD .
BOARD BOXES( SINGLE PLY CORRUGATED). FINALLY UPTO 24 LIGHTS TO BE PACKED IN A CARD BOARD

BOX ( DOUBLE PLY CORRUGATED ) AND TIED WITH 3 PACKING STRIPS HORIZONTALLY AND 3

VERTICALLY. A LIST SHOULD BE PASTED ON EACH BOX SHOWING ORDER NO ,PL NO, DESCRIPTION OF

THE ITEM, DRG.NO/SPEC.NO, QTY,FIRM’S NAME & ADDRESS AND DATE OF DESPATCH ETC.

PIISO

VER.Q

EMERGENCY LIGHT FITTING:- EVRJ%PPED IN TRANSPARENT POLYTHENE AND PACKED IN A CARD
BOARD BOX(TWO PLY CORRUGATED) WITH THERMOCOL SHEET ON ALL SIDES AND TIED WITH 5

PACKING STRIPS HORIZONTALLY AND 3 VERTICALLY. A LIST SHOULD BE PASTED ON FACH BOX :°
SHOWING ORDER NO ,PL NO, DESCRIPTION OF THE ITEM, DRG.NO/SPECNO, QTY,FIRM'S NAME *

&ADDRESS AND DATE OF DESPATCH ETC.

Pil5]

VER.0

VCB:- FIRST IT SHOULD BE WRAPPED WITH BUBBLE SHEET AND THEN COVERED WITH 20 MM
THERMOCOL ON ALL SIDES, FINALLY IT SHOULD BE WRAPPED WITH CORRUGATED CARD BOARD
SHEET. THEREAFTER TO BE PACKED IN WOODEN CAGE OF SIZE: BOTTOM FRAME TO BE MADE O
WOQODEN PLANKS 20MM THICK & SHOULD HAVE SUPPORT OF ATLEAST 3 WOODEN BATTONS OF SIZI
100X100MM OF SUITABLE LENGTH TO FACILITATE LIFTING BY FORK LIFTER. EACH PANEL TO BFE

PACKED IN WOODEN CAGE OF SUITABLE DIMENSIONS MADE OUT OF WOODEN STRIPS OF 20X100MM

SIZE. GAP BETWEEN EACH STRIPS SHOULD NOT BE MORE THEN 100MM. A LIST SHOULD BE PASTED ON |
EACH WOODEN CAGE SHOWING ORDER NO ,PL NO, DESCRIPTION OF THE ITEM, DRG.NO/SPEC.NO ,QTY, =

FIRM’'S NAME & ADDRESS AND DATE OF DESPATCIH ETC.

PI152

VER.C

LHB LIGHT DIFFUSERS:- EACH DIFFUSER TO BE WRAPPED WITH BUBBLE SHEET AND PACKED IN A #

CARD BOARD BOXES( SINGLE PLY CORRUGATED). FINALLY UPTO 100 DIFFUSERS TO BE PACKED IN A
CARD BOARD BOX ( DOUBLE PLY CORRUGATED ) AND TIED WITH 3 PACKING STRIPS HORIZONTALLY
AND 3 VERTICALLY. A LIST SHOULD BE PASTED ON EACH BOX SHOWING ORDER NO ,PL NO.
DESCRIPTION OF THE ITEM, DRG.NO/SPEC.NO, QTY,FIRM’S NAME &ADDRESS AND DATE OF DESPATCH
ETC.

PI153

VER.0

LEAD ACID BATTERIES:-06 MONOBLOCKS TO BE PACKED IN A WOODEN CAGE : BOTTOM FRAME TO BL
MADE OF WOODEN PLANKS 20MM THICK & SHOULD HAVE SUPPORT OF AT LEAST 3 WOODEN BATTONS .

OF SIZE 100X 100MM OF SUITABLE LENGTH TO FACILITATE LIFTING BY FORK LIFTER. EACH PANEL TO BL
PACKED IN WOODEN CAGE OF SUITABLE DIMENSIONS MADE OUT OF WOODEN STRIPS OF 20X100M.

SIZE. GAP BETWEEN EACH STRIPS SHOULD NOT BE MORE THEN 100MM. A LIST SHOULD BE PASTED ON
EACH WOCODEN CAGE SHOWING ORDER NO ,PL NO, DESCRIPTION OF THE ITEM, DRG.NO/SPEC.NO ,QTY. .

FIRM’S NAME & ADDRESS AND DATE OF DESPATCH ETC.

154

VER.D

ALUMINIUM CONDUITS : BOTH ENDS SHOULD BE PLUGGED WITH NYLON/RUBBER PLUG OF MINIMUM 2

MM THICK TO AVOID DAMAGE TO THE ENDS. - FURTHER CONDUITS ARE TO BE WRAPPED WITH JUTL
BAGS AND PACKED IN WOODEN CAGE. BOTH HORIZONTAL ENDS OF THE WOODEN CAGE SHOWING

ORDER NO. PLNOQO., DESCRIPTION AND SPEC OF THE AL. CONDUIT, QTY, FIRM’S NAME /ADDRESS AND
DATE OF DISPATCH ALONG WITH PO DETAILS ETC.

PI155

VER.D

1 STAINLESS STEEL WASH BASIN | |
EACH PIECE TO BE PACKED IN BUBBLE SHEET , THEN MAXIMUM 12 PIECES TO BE PACKED IN

CARDBOARD BOX { DOUBLE PLY CORRUGATED). A LIST SHOULD BE PASTED ON EACH BOX SHOWING
ORDER NO, PLNO, DESCRIPTION OF ITEM , DERG NO/SPEC/SET LIST NO WITH VERSION QTY, FIRM'S

NAME AND ADDRESS , DATE OF DISPATCH.

Pl156

VER.0

STAINLESS STEEL (AUSTENTIC & FERRITIC STEEL EIC) THE COIL SHALL BE PROTECTED IN i

REASONABLY GOOD CONDITION TO WITHSTAND NORMAL HANDLING HAZARD DURING TRANSIT WITH
THE FOLLOWING PROVISIONS AS THE BAREST MINIMUM:

I) COIL SHOULD BE WRAPPED WITH A LAYER OF WATER PROOF PAPER THROUGH OUT THE:
WHOLE LENGTH.
1) WHOLE COIL SHOULD BE WRAPPED WITH A LAYER OF PLASTIC BUBLED SHELT,

Ii) QUTER & INNER OF COIL SHOULD BE WRAPPED WITH GI SHEET.
V) SIDE OF THE COIL SHOULD BE COVERED WITH CARD BOARD SHEET.

V) - AFTER THIS, OUTER & INNER OF COIL SHOULD BE W’RAPPED WITH BLUE COLOUR PLASTIC
THICK SHEET.
V1) THE INNER EDGE OF THE COIL SHOULD BE PROTECTED BY GI RING, POLLOWED BY
ANOTHER IRON RING.

VII) OUTER EDGE OF THE COIL SHOULD BE WRAPPED WITH GI RING.

VIII) COILS SHOULD BE SECURELY STRAPPED WITH MINIMUM § BANDS THROUGH THE EYES OF
THE COIL AND MINIMUM 3 BANDS ON THE CIRCUMFERENCE OF THE EYE.

X) WHOLE COIL SHOULD BE MOUNTED ON WOODEN BLOCKS FOR EASY LIFTING/STACKING.
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