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FOR RETROFITMENT IN PASSENGER COACHES

0.0 FORWARD

At presant, Fluorescan Tubes (FL) / Compast Flomescem Tubes (GFL) ¢ Incandescent
Lamips ()] are being provided in the levinaires inside the passanger coscheas of Indian
Faibways. Mow thal the energy efficient LEDs which are environmertal fnendby,

rErienance Fes and

wery hong working Ife are commercially available, it s

having
planned to provide LED fubes as refro-fement in place of FLICFL Incandescen |amps
in the exisling kght Bings in passenger coaches of Indian Fadways.

1.0 SCOPE

11 The scope incldes design, development, manufaciuring, 164fing and supply of LED
fubes with minimun P-20 protection as per IEC-G05Z9 to be fitted in the esxisting
holders proweded for vanious types of Fluorescent tube (FL) / Compact Fluarescent tube
{CFL} ¥ Incandescent
AL and NOM-AL coaches, EOG LHE AC and Non-AC coaches, camaerional’d Phaze
EMU & DEMU and Kalksla Metre coaches of Indian Rafways. The driver can be (n-budl
with fube or separate urdd desgn (simiar (o electronic ballast In existing FLACFL fitings}

lemips being used &5 6 lght sownce in all types of Saol-generaling

1.2 Tho followng types of LED fubes are covered in this specificalion

Description of lube and usage ™~ _|

8W (max) (2 feet) LED lubular 1ubes to be used in the existing |

Polder im place of 18 W FL in TL & AC, coqwvenuonsd |

| EMUMEMLU and DEMU esaches.

18 W (max) (4 feet) LED tubular fu 1l.1hi 1o be used in exisling |
holder in place of 36 W (4 feal ) FL being used n|
Conventionald phase EMU, DEMU & Kokata Metro coaches |

8 [Typeoltube
ENo. |
1 | Type =4
z [Twe—8 =
3 | Type
|4

I| Typa -0

| in place of 11113 W CFL {dpin} in TL & AC coachas

E-W[nu:]iub-duLEDh;bul&hamdnih&uuﬂmghﬂﬂui
Snce exact rero-Rment s nol possble due 1o SPRGCE

hrmilagian, suilsble fittng 1o be developed with same OGA |

including mourting with 2 W LED lampichip. A3 such retro-fit |

fiting is armisaged and not the tamp, for this ype.

1.5 input 1o the ubes will be fed through batery Bank of 11006 DI in parabel wilh allamaiorn,

recifier cum

regulaior in conventional passenger coaches and irom Datlery changer

through TEOM18M1 100 transformer in LHE coaches. In case of convenlionald phase
EMUMEMU, e Wput 1o the tube will be fed through 141 V AC susdiary winding of
{raction transfarmer or auxiiary converer respectivedy

The LED tuoe shall be suilable for operatmg vollage range avalable as input e, BV
1T ACDS with 15% nppie coment There may be surges in npat supply with peak
vales of approximately 350V However, il is sdvisable that (e firm measures (e
hammanic distortion and swrges in the coach bafore designing the LED fune. The ower
valiage i shall be seq bebwesn 200V o 205 AC [EMSHDC. As soon s the valage
comies below 200 W ACREMINDC, e lube shaukl swilch on automalically.

_m'g/d%:

tl'l"-:-I:Eﬁ.:l FIJE:'ELEI:
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.0

4.0

INFRINGEMENT OF PATENT RIGHTS

indiar Haitways shall not be fesporsible for infringament of pabent nights arising due ba
similasily in design, mamfaciunng process, use of fhe components, veed in design,
deveiopmeni and manufscluning of thess light fings and amy other facior which may
cause such dispute. The responsbikty bo Setble any iSsue rides with the manufaciurer.

REFERRED STANDARDS: The alest fofowang standards shall ba refemed to
[IEC 82504 Ganers! lighting - Light emiteng dicde (LED) products |
B #md resaled equipment — Terms and defmilicns _'|
Sell-ballasied LED lubes for general ighting l-lrﬂl‘.‘ﬁ
IEC 82580 Part-1-Safnty requirements LY 0]
1EG 2612 15 15102 (P1-2) Sell-ballasted LED tubas far panaval El‘ﬂl‘lg urw:n
L Farl-2 Farlamancs equinaments i
IEC 80598-1 | Lumingires- General requrements and lesls s
IEC 82707-1 LED Binming-Part 1 General requitesnents and white
i qrid
IEC E2717N5 181 03{PY-2) ‘L-ED motules  for gararal mmﬂ-lﬁ'ﬂ!ﬂi"ﬂ'ﬁ‘lﬂ
a2 rsquirements
IEC 61847-213 Particular resquiremants far I3 ar AG supplied conirol

gear far LED madules

DG or AL supplied sleciromc condrol gesr Tor LED |
rcdules- perfimancs requiremants

IEC BN ASTET03PE-1) |LED meodubes for  generad  lightng - Safely
it _specifications T

IEC 81347-1 Tube corirel gear — — Genesal and salety requirements

15 18107 (Part1) LED Wminaires for general Aghting purpases Part 1
safety requiremands

" Phato Biclogical safety of Tubes and Tube system

[EC E2=84/ IS 16104

eivnispiigiaalnighimiliy=

pri e (carificats fo be produced), S e
EC 60620 Classifcation of degres of Pfﬂ&ﬂﬁﬂﬂ- provided by
| - | enclosures.
IECBOSTYT Elecironic equipmant used on Raiway vehicles
ELRSSPEC/SI00M5-0CT, | Specficaton of Ewschronics used in Roling Sock |
200 (Rew i) | Applicatican.
IEC 61373 Shock and Vibraton Tmahrmlng_.ﬂnd: application
[IECE1000 Electromagnetic wnmanbig_[f.hﬂj
T Elecirical and photometric measurement of solid stabe
Eiaa ; lighting {LED) products als
Lh-80 1316105 Mathod of measwement of lumen mamenance af
solid stabe lighting (LED) Sources
F‘i‘l.l 1 Propeciing long tecm kimen maintenance of LED hight.
Urﬂ-—ﬁﬁl | Eeciric lighling in passengar rofing siock !
| IEC 8008 D@ghﬁm_mmﬂ tubes = ]
T Prepaed by h-r | mahy
AEEM OYCEED | COEELEC

78



7409140/2025/0/o CEE(RS)/ELECT/HQ/WR

SPECIFICATHON FOR ENERGY EFFICIENT LED TUBE Page 3ol 12
OB BETRCFTTMENT TN BASEENGIER COACHES

40 SERVICE CONDITIONS

4.1
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RV O |

|

Thve LED tuba with raspective lght filing (IR scope fem) shall be swtabla for working on
soaches of indian Raibways undbar the fallewing environmental and oparatonal
eonditicns encourterad during sarvice.

Enwvironmental conditions

Marmum  ambbent
lemperature

Minimum - ambeend
lemperatuie

Max, Relative humidity
Simosphene

Coastal area

aif | E5e O
air ¢ 5 C
=

Ewtremely dusty and deset wesiher and desed
barrgin N camain aregs Tha dust conlans im air may
reach a5 high walwes as 1.8 mgim®

The equipment shall be designed 0 work In coastal
area in humid, salf laden and cormasive smospherns

The maximum value of ke condiion in the coasial area will be as Tolows.

Mex. pH wales
Sulphale

Max.  concaniratian
R o

Max, Canductby
Anrial ramfall
Alludes

Working Conditlons

[Train
Spesdimazimen)

| Supgply
| votage{Mominalp

Vaollage range

Wibratan and shocks |

| Frequency &
IAmme-

Nl

Frepared iy
AEEID

: B&
o T mgiire
af & mgf fitre

150 s s&ciom
Fanging betwean 1750 bo G250 mm with thunder storm
kot exceadng 1200 m shove sea avel

200 kmifh

= 140 W .ﬁ.{,‘.IDl:-{nqr'n.ll:f'd'lﬂ.l'ﬂLlLl-'BJ ﬁpha&r.tEHLI I:EII.U.'I
Kolkata Metre coaches)
= 137 AL [Ccrnwﬁnrul EMUMERML {!nll.‘.hu:l-]- o

<90 V140 V AL/ DCjconvenBonaliLHB/3-phase EMU,

CENLY Kolkata Metno coaches)
| = 90170 W AC [Conventional EMU/MEMU coaches) il
Maximium verlical acoalerstion ihg
Maximum |ateral acceleration Sy

| Maximumn longitudinal accelersiion 309
o’ being the value of acceleration due 1o gravty)
Sinuseidal form of whratian, the frequency T lies between 1 |
Hz and 100 Hz, The amplitluds ‘a8’ expiessed i im & Giean
86 8 function of 1 by the equasan
a = 2514 far value of T bebween 1 Hz and 10 Hz

| &= 28041 7 for value of T between 90 Hz and 100Hz

r —_—

ué{/ e~ |
1 — By

GDEELEE
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4.3

5.0

B0

R |

E.2

6.3
6.4

Thie manufacture: shall praviss “in e feld senece suppart” dunng guaranies pediod
CONSTRUCTION

&) LED amay shall bo used in the fube to get undomn light outpet thioughold length of
the fube withoul any darehita patches. The perfonmance requesment of the LED
iuba shall hawe unidormity kool of i beasl 11,5 as par norm of LIKG 85

by Diffuses of suficient sirangth shall be provided ovar the LED amay to ensune glare
frae flight and §o probect ihe LEDA. Diffuser maienial used in the fjube shall be frg
retardant conforming 1o LALS40 grade. The fre ratardant property af diffussre
material shall nod get afected by heal ganeraticn from Driver and LED asgembly Tfor
which suilable themmal managemend shall be adopted. The polycerbonate materal
shall be with gossy Gnish Prool of procuement of diffuser matedal from
rencwnediproven sources and conformity with UL 04-V0 shall be submitted al the
fime of profotype lashng, Approving aulharity however resenves the fghl o verfy
fhis by leslicey in MABL pccredred lab on the jube sample as per Bppdcable fosl
proeedirg

) If external driver i used, the same should be minimum P 65 profected, Alio a
colowr band B be provided on (he tube for identfication with the aporovel of

appraving authority

dy The caps attached to the fubes shall be strarg eraugh o wihstand tarson test as
specified bedow both initially and & tha and of iha ife tosl,

Mechanical strength; The tube shall withatand lorsion fest camed out in Sccordance
with ES:24 18 (Part [} with the Torsion moment of 1 2 Km appled graduaiy.

TECHNICAL REQUIREMENTS

The design of i LED flube shal ensure quality, rellabiity and safety and for 3 @etime
burming hours of 40,000 brs for which industrisl grade components sullable for service
conditions prascrited vide clause 4.0 shall be used

LED of HMICHIAOSRAWLLUMILEDSCREEBROADCOM maka shal he used for fhe
purpose. The manufachurer ahall submil the proof of procurement of LEDS from abave
CEMs af the time of tasting.

Tatal harmonic distorion {THD] shall less than 10% at full load al noming voltagpe
The powar Factar of tha tube shall be mare than 0.9,

LED confroller (Ddiver), intemal 1o the LED fube or exemal, shall be EMIEMC
coemnaliant

The oupul wolage of the driver far S0 o 18W shall be 24+6% DO and for less than
G the outpul voltage shall be SH2VEE% at constant cwrent fr anns inpat voliage
range. Tha aspect will be verified in case of extemnal driver wheraas in case of inbud
driver details of drives be submi¥ied by suppher for evaluation snd approvel

I ¥ s I | 1.‘
= o : —5/’/‘ 5 ~—: ="
Freparnd by — Checkad by | Appowedey |

R [ DYCEED - _CORRLEC
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6.7

.8
.49

610

a11

High lumen and anergy eficient LEDS wilh the following features shaf® be used

a) The working We of the LED tube at LED junction lempersture of B5'C shall nol be
less than 40003 hours of cumulatiee operation and shall be sutable far conlinuous
operalion of 24 hours per day These fealured shall be supported by datasheet,

b} Calour femgerabure of the whils colour LED used in the lubs shall be in tha range of
5700 K-5500 K for cool day white,

gy The LED: used shall have whits poind stabdkty less than & stap (Macadam ellipse) o
as per LWE0. The manufactarer shall submit the compliance Trom CEM,

di The LEDs shall be LME0 ceriflad for white LED along with TM21 projection bor
miinimiam 30 00K hours,

&) The LEDH wsed shall ba UL cenified with UL numbser.

i The LED driving current shall nol be more than 80% of sbsolule mammum fonward
cument,

gl The LED beamiiew angle ftypical) shall be 1207 or more.

Adequate hedl sink wilh proger iharmal managemaent shall be provided
The tube shall be mairenance fres,

The design of the LED bube should be swch thel no whie spolsidark patches e visible
and e glare ram ndevidual LED is restricted and shall appesr 83 3 singla source of
fight along with diffuser used in the luminaire 85 in the case for ighted globe and i shall
mal causa inconversance 1o e passengers

IBumination Leval The tube shall be so designed Lhal the illenination kel shak be
evenly distibuted and shal be free from glare, Hluminetion eved of oifferent types of
fube snal be as given Delow.

=T | T!ﬂ“‘ | Wertcal werlical | ,F._I.'armg -Ic_-m N of
Ma. | iube | Distance | Distance ihemination | Bumination
1th-} (Mirs)  from | Lewal of fube !

[frem i | the Boor beval | | Lux)
| Micar lewel | (L meber)

| flight [

- | fitting) ’ S BT |

i Type-A | pamks | 084 80 ‘Cool dey white |

2] Type-B | 23mis 0B | 130 | Coddaywhide |

| 3| Type-C LAms | 084 80 | Cool daywhife |

(a1 -3
1. Varstion i umination lewel shall nal reduce by more thean 2% for npul voltage
range from S0 1o 170 W ASDE,

2 Tneillumination shal not hawve infra-red and uira-aclal emesion. The test canilicals
from tha MABL approved Ia-hnr:t-urgr =hall be submitbad.

=

- e

~ DMCEEM LDEELVEL
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1.0

T1

T.2

F |

.3

T4

Lumen Maintanance (& G000Nrs shall ba = 30%  After 40,000 burning haurs of tube, the
intensky of lght shall be &t east T0% with degree of wniformay of ab leas 1:1.3 as per
LAC 6b5:

TESTS:
Tesis are classified as.-

- Type 165
. Accaptance tasl
- Foutine rest.

Type Tesl

Typa tests shall be camed out fo prove confimation with the requitrement of
spacification and general quality'design fealures of the unil. The masule of tha type
fests shall be valid tor & messmum pericd of 3 years. In case of any change in Bill of
Material {S0M) or design of ube, comglede fype 1asl shall be rapaaled

If any samphe falls in any of the bype tests, bwo Besh samples shall be iekan and lagled.
If arty samphe agan fails in that best, the whola [of shall be rejected

Acceptance Tests:

Thisae bests are camied oul by an inspecting Authaority &l ihe imanuleciurer's premises on
sample taken from & lot for the purpose of acceptance of a lol, Acceplamce bests hall
nat be caried ouf fom pamicuar tube om e kol on which fyps iesls have already
bean conducled. Recommanded sampling plan is ghaen balow

Sarmple size and criteria Tor confopmity

The lube shal ba selected from the ol &l random. In order o ensure Andompess of
salechan, procadures given in 85 4005 1968 (Reaffinmed 2007) may ba followad.

Routline Tests:
These lasis shal ba peformed by he manutacturer on sach tube af ihe Same ype and
the results shall be submitted 1o the inspecting agency, pror to offering the lof for
accaptance besl

Test Schame;

‘Si [Description of test | Clause | Type | Acceptance | Routine |

82
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4. Ower voitay  profnclicn B Y B o —nF: e
& g messnen— Sy |~ — |y —
_ & | Surge protaction | B W e T
T {Rovemepolarly S| ¥ [ ¥ | v —
|—& | Tompersture nse Test_ | & (va) i, 1] -
| 9. |Ra (Calour Renden B iy ' =
ndex) measurement test | Sy =
| 90| Lix measuremen ¥ R 2 e e g
|V FreretardaniTest | Big [ v | - | G
a2, oralion and Shockiesd | Bpa | ¥ | .
_ 13| Enviranmental tests i1 I e
S Y 1 2 =
| 15, EMUEMC Test 18 B T I R
B EndwarceTest  — lapw) | ¥ | :
| 17 Resistance to namidily N o S e
I_“LE'.“EL._ —— Bl ¥ ] - ]
| M8 Pewerfocior ___ —— [80eg | ¥ | . -
|20, Total hammonics Distortion: e . - I T

MNote: Test repoct from HﬁﬂmeudlahﬂhzmmurMpmmtami
Facilties are nat available wih the manufactures

B0 Method of Testing
I Visual and Dimensional Check:

The tube shal ba checked vsually far dimengions as per approved design and shall ba
Euitable for fimerd inthe existmg i,

il Insulation resistance test

The inswahon resisience of the tube betwenn sanh and ping shoted togethar shall not
bt 285 than SM when measured with SC0V megper before and afer HV test

i} HWV est
Imenediataly afler insulalion resislance B an AC wollage of 172 KV ms (1500 + 2 »
ratd vodage) of sine wawe form of 50 Hr shall be applied for one minute. There shall
nat be gny kind of break down, Nashover or ripping of supply,

) Owver voltage protection
The Lumanaing shall withatand at 2500 DCUAC for favs minides.,

W Wattage messuremant

The watiage of lubo for respective type of LED fubes considerad as maximum rated
powar &l 110 volts DCAC

| t@’ﬂ—ﬂ 1 b%’/ | E—F'_ ':Lu.‘
R B ChlERaby | oRewemdiy
Ll aeem | — - OVoRey 0 |  Ccoeetge
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wilh

K
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Surge protaction

o =hall wilhstand & surgs of 2. 5K 5% ag per the proceduns gleen in IEC-E04T1 at the
inpul fermingls

Revarse polarity

The tube shall withstand palariy reversal i shall be aperaisd wilh revarse valtage for 5
manuges al maximum value of voillage range. At the and of this pariod, the suppéy shall
be mada in comesl polanty and the tube shall aperate in a normal wary.

Temperatuere rise Tost:

Tempargtune nse fest shall be conducled =8 S0 W DC with full rsted power. The
fernpedalune nise shall be recorded by temperature detectkor maunted on the Sody of the
fube,

The tube shall aisa be subjected far short bime rating afler conEnwous lading 1o ensume
ihe lamparature e wihin the permissible limi. The maximum temperature nse of the
body of the fubs shat nod be more tkan 20°C.

Ra |Cobkour Rendering Index) meaasursment test

The fumen & the und of uminoes Bux, which = equal o the See smited i a solid angle
of one Steradian Dy 8 urstorm poinl sounca of one candesa,

The infliel reading of 1he chromatcty co-omnates x & y shall be within 5 SDEM
{Slandards Dewalion fzr Colowr maichingy from ibe standardised rated valie &s per
Anmeaure - O of IEC 600B1, The Colour Rendering index shall be mmnimum 80,

The inftial reading of the general colour-rendering index (Ra) shal not be Bss han the
raled value Gacredsed by 3

Test canflicale based on relevent slandamds i Bhis measeremenl shal be submitied

L meas ure ment

Liix raasurement wilh the help of Lux meler shall ba camiad ot a1 a distance as shawn
in clause no, 11 abowe. Vales cbianed shall nod be leas than the Lux specifad in
clause g, 811 of the spac@catan,

Fire retardant Test

Fire Retardan o5 shall be copducied as per UL-54 W0 for the diffuser maberial used in

the tube, The test certificate from approved MAEL or Govt labs i3 acceptabde. Tube o
tasted shall ba as per appicable test method on speomen

Rﬁﬁ‘ﬂif_l__ |

- R ! T
_REED | ByeEEm EBLELER
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WVibratien and Shock Tast

The lube with axisling fRting from raiways on loan basis or separate fodure (made by
the supplier) shall be subjected to the vibrestion and shock testing for Category-1, Class
A) as par latest IEC 61373

Environmental tests
= The Tube shall masl the faliowing tests as prescnbed in IEC - 805871

&) Dry heat test

by Daamip bt best

I:-:I Test In Cofmoshe atmospheng

d) Bum.n {msl on PCE conlrofler card only as per RDSO specification no.
ELRSSPECEIN0ISOCT 2001 (Rev, ) for 45 haurs,

= |n muting bests, 100% tubes shall be kept 'ON' for 48 hours at 50°C + 5°C, electncal
paramalers before and atter tests shall be recorded and shall be in range befare and
after dry haad test Al parameters shall remain in the Bmit

= In accaptance tests, & lubes shall be kept "ON for 2 hourd al 50°C = 5°C and -
A0°C2 302, Mo fubs=as shed 16l in this tast

Life Tesd

« The luman mairenance & fife test shall be &s per LMBOIS 16105 and TM-21
respeclively

« The umen manlenance of e lube shal nol be kess than S0-905% of Tha infwl
lamans after G000 buming hours at condiion of case temperature (or Salder poin
tomparature) of 108% and ansure tasiing 5 done o minimum BO% of B2 abaolute
maxFnum foowand currant (K. The intigl lumens wil be 1aken afer 100 hours aging
Cariificate from QEM af LED manulssiwer shall be subimifled

EMUEME Test

EMIEMC tasls shall be conductad an fube unil as per IEC §1000-4-2 IEC G1000-4-3,
IEC &1000-4-4 and |EC &1000-4-8,

Endurance Test

Thae Tube shall be kepl “ON wilh input vollage of 170V ACTC for 200 hours. Aflar 1hes,
the TUBE is subjectad 1o 20,000 cycles of “ON" and "0FF°, esach cycle consisting of 3
seconids "ONT and 10 secands “OFF" perod. Tube should pass this bast Then, the les
i5 to b continpad beyond 20,000 cycles up fo one lakh cycles, folowed by performancea
{esl

I Crvacked By | —MppFoeed by

__REEID | CWCEED. | CDEIELEC
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vil}

xvii}

xix)

xx}

8.0

2.1

1000

11.4

120

124

Resistance to Humidity Desi:

This is carried oul by suspending the painted panels in cormoson chamber mainiained &
95% FH and wemperalure cyche of 4240 deg,. C, far 7 days and examinmg @ for any sgn
of deb=rioratian amnd carrosicn af malal audacs.

Safely

The LED tubse shall comply with the safely requeements as per 1BEC 2471 for Risk
Group-2 Test cerificate from OEM / MABL or Gond approved labs is acceplable

Power factor
The pewer factor of the fube shall be mare than 0.9 0 wording waltage range 90170
N

Total harmanics Distortion
Tote! harmanic mstorian [THD shal kess than 10% at full load at nominal vokage

The Fllowing information shell be distinctly ang noelibly marked on the fubes for retro
flrrisrd:

) Indian Radways Insigria

b} ¥ear ol mapufaciurerSeral Memier
¢l Mame of Manufaciurer

d} Rabed wat and vallage

&} Pualarity an pined if requined)
180 CERTIFICATION:

Firm shall possess the IS0 carification for dessgn, dewelpment. manufacturing and
supaly of the tube

GUARANTEE

The fube shall heve replacemsant Juarantss for  salisfactory performance  and
mansfaciunng defects for a penad of 80 months from date of commissicning ar 65 months
fram date af supply, whichever s earliar

APFPROVAL

‘Whie seaking aporoval, Bie fimn shall submil & sampse o the Vendor sparoving awihanty

with beal resuls, cincell diagrama and dimensional deawing of the Tube Tha
pretabyoe lesting shall b camed oul at manufactures's wark

b | 2/ |
Frapared by ':I‘.!: Approved by |
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1.2

123

12.4

13.0

131

132

The manutaciures shal ales submil detads like make, type, relabity grade, rating and
Iading of vanous electronic componants wsed in he cieail. The temperaiune rise of the
warkaus companents under the mast adverse condiicns shall also be declamad.

Final approval for appestance in vendar directory is subject to Seld trials for & period of
three mambs far perdormanceiumen massuremant of the ube 83 compared bo besl resolts
ouring protabyne

WITHDRAW AL OF APPROVAL

Approval grared 1o the manufactures 8 Fabhe io be wilhdiawn & the everd of nalicing any
change af 8 laber date in Ihe design or change from the bil of matenal as spproved sarlar
withawt sesking the protobype approving suihariy's approval of using components of
mnfeni speciication/oualkty compromisng wih the rekability.

SCHEDULE OF TECHNICAL REQUIREMENTS:
General

8) The manufacturer shall have minimum 3 years of experence n design,
manufacturng, mstallaton and commissioning of differen] bpes of LED minaries,
In order 10 estabksh prowan record for the same f s the prerogates of approving
gulnonty 1o ask for cerificates from customerns,

) The suppier skall submil Quality Assurance Plan ({3AF] for the LED fube.

g1 The marufacturer shall have all the requisite festing facilities far the lests menlioned
abowe @l thair works. However, Special lesid such g 1P profection, enwiranmental,
surge, wibration and shock tests els. may be camed out in any NABL approved REbs
and fest resuits shall be submited fo Vendor appdoving suhonty.

DETAILE OF ESSENTIAL INFRASTRUCTURE

= st fres amdaronment with ESD protecton for the assembly of LEQRPCE
= Testng pgs for the teshng of assembled LEDaPCE.
= Comporen lead farming machines for through hole devices.

=  Temparakure corbraied automatc waye-soldering maching with aulo-Tlusing facktes
for throaigh hole devices.

o Automatic Temgerature contralled re-fiow-salgaring machine for suface mounted
oIS,

= Siencll and sodder pashe application maching for surface maunbed dewices

= Automatic Device nsefan (Pick and place) maching for swfsce mouwnled devices
with in-circud testing facity

= Assembly faciigies for LED lubes
A ihe Bbove Bacililles are considered essential and shal be verfied by Vendor

spproving authorty. However, the frm may outscurce only LEDS/PCE assembly and

ol - |
', M’ iy
o e = &
:"-\.._. i - g | q":-—' l-'lll M_,_,—o—'—'_'_f-.
Irﬂﬂmhr C [ M — Hmﬁh_ﬁl =i
= ‘“!EE": - CYCEEMD ) 1_"-_[:'.'_]:}5{; |
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soklerng wih the sub-wendor 6 the develcpmenial slage, which shall have the all
anove facilties. Railways officials may visd the premises of sub-vendor engaged by the
frm for LEDSFCE assembly, The firm shall arrange the vish io the subevendor's
[ramises.

133 ESSENTIAL MEASURING INSTRUMENTS FOR TESTING

The fndowing instruments with up-to-tate calisration are considered essantial for 1asting
PUPOBE. -

‘Wariable regulated DC supply af least up to 300 Yolts,

Hieal chambariowen having minimum range of 0-150°C wih allemale amangemsan
of glandby power supaly $or camying oul endurance lests

H.%, Tastar,

Adequate numiber of meters for measuremant of different @ lecincal parsmeters,
Magoer {500V

Measunng Gauges such as Vemier caliper, micromebers, dial gaugs,

Mon-contact digiral Ehammameler, coniact Las tharmomeler and foom Ihermomelsr.
Digital mugtimater,

Diigilal Weeighing maching.

Cosmnglete test bench for measuring the difererd parameders as menicned in the
spaRcitcation

Mili-ohmuMicro-ahm meder

Ltz matbar

Pawer aralyzer

Chromamedar

B-channel Digkal temperaiuere scannar

Specirophotometer for single LED checking.

Computenzed best banch for PCH testing

Computerised test sebup for elactrical parsmetes of Light tesling
Dark foom

&1 i abewe Taciibes are considered assantied al the developmenlsl stage dsed amnd
shall be wverifiedd by Vendar appraving awthorty before considering the firm 85 a
dewelopmanial Sourco.

| g T T [ e

Pregared by | Chuchid By i .-.:p'\s':."ﬁ;:_"—
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CORRECTION SLIP NO-1 to ICF SPECIFICATION No. ICF/ELEC 960 REV, )

Clanse 7.2.1 shall be Read as follows

e

TLl3

Sumple 2ize and criterin for conformily

The number of electronic fwbe 10 be selected from each ol shal| depend upon
the s1zc of the lot ond shall be in accordance with codumn 1 and 2 of 1able

given below:
SIZE SAMPLING AND ACCEFTANCE NUMBER
__ ACCEPTANCE TESTS
LOT SIAE SAMPLE SIZE | ACCEPTANCE
— NLIMBER
Calutiia | Cordumnn 2 Column 3
LB TO 50 i 1]
31 TOh b0 13 . -
1100 Ty 31 20 = i |
01 T 5} a2 2
[ 501 AND 30 3
ABOVE B

These tubes shadl be selected from the lol o mndom,  Inorder o ensaire 1he
randommness of selection. procedure given in 15: 4905.19%68 (ReafTirmed
2000 may e followed

The tube, selegied according w colwmmn | and 2 of above table, shall be
subjected 10 acceptance esis. A tuhe failing io sstisfv any of these
peguiraments shall be tetmed as defective. The lot shall e comdidensd as
candomnmg 10 these requirerneis, if the number Gf defectives found in the
sample is less than or cqual 1w the corresponding acoeptance number in
colurnn 3 of table given above, otherwise the bot shall be rejected.

pro

T ot | e |
W 2wl ® | b2 4

PreparedBy | Venfied By
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CORRECTION SLIF Mo, - 2 to ICF SPECIFICATION Ne, ICF/ELEC/ %0 REV. W)

L Clause 1.2 5/.Nao. 4 shall be read as follows

Mo,

l‘ 3l lype of fube | Eressription of tube and wsage

4 Type L W [max) LED Inmg 10 be mied in the exiving holder i place of |
f incandescent bulb in TL & AC coackes

Il. Clause 811 S1.Mo. 4 iz added

| sl Typeaf |-"|"li|1'lﬁ'.‘=l-| Chstance | Werical Disance | Avcrape |f.'l:-|1!ﬂ:|"l]'f
Mo, | ke iMors) from  the | (Mers) from the | lllsmination | illaminagion
oo leved esar leved Lawve:l of tulse |
L | |cigufieg | pameen .
4 | Type-D £ .75 m &1 | Cool day white
{vertical distanee
| from boitom of
the lamp|
fil. Clause 7.4 SLMo. 13 shall be read as follows
=18 | D:n:ri-f;lirm of 1est | Clausenp, | Fypo Test | Accepliance Roating
Mo | | | T Test
13 | Enviromisental tesis & ixiai} ¥ | ¥ |

V. Clavse B SLNo. xiii shall be read as follows
Emvirnnmental tesrs
*  In Type sests, The Tube shall meet the following sests as preserbed in 1EC - 60571

afp [y hent dess,

b Diamp Fesd resi

cl Testin eosrosive almosphene

d) Bum-in test on PCB comrofler cand omly ns per RDSO  specificstion no.
ELRSSPECS LA 500 T, 201§ Rew dl) e 45 howrs.

* In pnstine wwts, |00% fubes ghall be kept ‘“ON' for 4B hours s S0°C £ 3°C, eboctrical
parameders before and after tests shall be recorded and shall be in mnge hefore and after dry
hient st All parameters shall remain in the bimie

* Inacceptance fests, § tabes shall be kept 'ON" for 2 Boues ab 500 4 5%C and -1 0°C= 3%,
Mo tubkes shall Tail imthis e,

L fl._ﬂ-m't | | w;t;-_p“.!.@‘v‘r |
AEED | | Coemice. |
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V. The general guideline for dimensions of LED tube shail be followed as per the annexures
mentioned in ahle below:-

LT Typeoftube |  Annexore m be followed

r_l.. Type-A&B | ANNEXURE-] OF ICFELEC960 |
2 | Type-C ANNEXURE-2 OF ICF/ELEC-960

13 1Twpe-B [ ANNEXURE-S OF ICFELEC-060 |
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I The following are added i clause no. 5.0

¢) All types of LED lamps for retrofiimentmentioned in this specification shall be
manufactured with Internal drivers only.

f} Supply Terminals :
The supply terminal for retrofitmentlamp shall be as follows.
{1} Type A &B : Tube shall work on both AC & DC power supply. Supply
terminals shall be provided at both ends. The two pins provided at each

end shall be internally shorted. The LED tube shall work if the direction
of the tube is reversed with respect to holder,

(1) Type C : Lamp shall work on both AC & DO power supply, Lamp
shall fit on existing 4 pin holder and supply terminals shall be provided
at end pins (i.e. first and fourth pin}. |t shall work even if the polarities
are reversed.

(i)  Type D : Lamp shall work on both AC & DC power supply. It shall be
easily fitted by removing existing Edison bulk without any
wiring/fitment change.

1. Clause 6. 11 Mote (1) shall be read as follows

“Variation in llumination level shall be + 2% for input voltage range from
90V o 170V AC/DC.”

M. The following are added in Test scheme clause 7.4

Sl | Deseription of test Eiatﬁe-i-"ﬁp: ‘[ Aﬁ:ptaﬁl; i Routine
Bl no. | Test : Test Toest

- maans | =
21| Supply Terminals B} Y | Y ¥
22 | Marking fxdly | Y ] Y G

IV,  The following are added in clause no, 8.0

{xxi}  The arrangement ot supply terminals shall be checked as per the
requirement stated in clause 5.0 (f).

(3xi)  The marking shell bechecked as per clavse 9.0.The marking
information shall be distinctivand indelibly printed/engraved.

B | R | Lo |

= % e Afipiaasd By |
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V. Clawse no.V of Comrection slip-02 for general guideline for dimensions of LED
tube and drawings menboned in this clause are deleted.

VI.  For new developments, the general guideline for dimensions of LED tube shall be
followed as per the annexures mentioned in the table below and need not send
dimensional drawings for approval to [CF

——

Na. Type of tube Annexore to be folbowed |

T | Type A&B | ANNEXURE-1 OF ICF/ELEC-960,05-03
2 | TypeC ANNEXURE-2 OF ICF/ELEC-960,C5-03
3 | TypeD ANNEXURE-3 OF ICF/ELEC-960,C5-03 |

—

. Prepared By  Werified By Approved By |
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