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SPECIFICATION FOR ENERGY EFFICIENT LED BASED
LUMINAIRE UNITS FOR PASSENGER COACHES

At present, conventional type luminaires are being provided inside the coaches of Indian
Railways. With the introduction of white Light Emitting Diodes (LEOs) having the life not
less than 50000 working hours, it, now, is possible to use these LED lamps in place of
the existing fluorescent lamps /compact fluorescent lamps (FLlCFL) in the luminaire.
These LEOs are almost maintenance free and the total saving in energy is expected to
be more than 50%. Keeping in view the energy saving, the increased life of the fitling,
vibration resistant features, ruggedness, 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 FLlCFL in the luminaire in passenger coaches of Indian Railways.

1.1 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,
conventional EMU/MEMU, DEMU, three phase EMU, Kolkata Metro, LHB and new
coaches for all passenger trains including Rajdhani and Shatabdi Express trains as per
the drawing numbers listed in Annexure-3. 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:

SI.No. Type of Maximum Usage of Luminaire
Luminaire Wattage of

complete
Luminaire

General
1. Type-A 18 Watt Passenger area (Cabin) for conventional AC

coaches
2. Type-B1 9 Watt • Corridor, Doorway & Gangway of all

conventional coaches (except ICF built AC)
and Non AC LHB Coaches .

• Passenger area (Cabin) of conventional
Non-AC and LHB Non-AC coaches.

• Conventional Non AC Chair car (Day coach)
3. Type -B2 9 Watt Door way & Gangway for ICF built conventional

AC coaches.
4. Type-C 9 Watt Cabin and corridor area of ICF built SCN

coaches
5. Type-D 9 Watt Lavatory/Mirror
6. Type -E 1 Watt Night light luminaire cum berth indication for

AC and non-AC coaches
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7. Type -F1 2 Watt Berth reading light (Longitudinal) for LHB
coaches

8. Type -F2 2 Watt Berth reading light (upper berth) for LHB
coaches

9. Type - F3 2 Watt Berth reading light (transverse lower berth)
RHS for LHB coaches

10. Type - F4 2 Watt Berth reading light (transverse lower berth)
LHS for LHB coaches

11. Type - F5 2 Watt Berth reading light for Conventional coaches
12. Tvpe-G 1 Watt Emergency Exit Indication light
13. Type - H 1 1 Watt Luminaire for Toilet indication for LHB AC

coaches
14. Type - H2 1 Watt Luminaire for Toilet indication for Conventional

AC coaches
15. Type-I 3 Watt Passenaer alarm chain indication liaht
16. Type-J 9 Watt Luminaire for SLR coaches
17. Type-K 9 Watt . Entrance doorway

For LHB AC Coaches
18. Type-L 18 Watt Passenaer area (Cabin)
19. Type-M 9 Watt+ Corridor light with night light

1 Watt
20. Type-N 9 Watt Doorwavl Ganawav Area

For chair car/EMU/MEMU Coaches:
21. Type-O 18 Watt Passenger area for LHB AC coaches
22. Type-P -- Dummv fittina for LHB AC Coaches
23. Type-Q1 2 Watt Readina Iiaht for LHB AC chair car (2-Seater)
24. Type-Q2 2 Watt Readina liaht for LHB AC chair car (3-Seater)
25. Type-R 18 Watt LHB Non-AC chair car
26. Type-S 18 Watt Conventional AC chair car, 3-Phase EMU
27. Type-T 18 Watt Compartment area for MEMU coaches

(DMCITC)

i) The luminaires shall generally be in accordance with drawings mentioned in
Annexure-3. Out of these, drawings for types - B2, C, E, F5, G, H2, K & S are
tentative and for guidance purpose. However, the detailed drawings for these types
shall be submitted by the manufacturer maintaining overall dimensions and
mounting holes for approval before offering Prototype tests. For all other types the
drawings mentioned in Annexure-3 are final and if any deviation is required to
improve the luminaire, prior approval shall be obtained from the Vendor approving
authority.

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. LED array shall be designed in
MS/Aluminium enclosure (irrespective of materials given in the drawings) for thermal
management and to maintain Tj<850C.

iii) The output voltage of the driver for 9 W to 18 W luminaire shall be 24V±5% DC and
for luminaire less than 9 W, the output voltage shall be 6/12V±5% at constant
current for entire input voltage range.
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I Specification No. RDSO/PE/SPECITLl/0091c2016 (Rev. 1)

1.2 Retro-fitment of lamps in the existing/old coaches:

The scope includes design, development, manufacturing, testing and supply of LED
lamps with inbuilt driver and with IP-65 protection as per IEC-60529 to be fitted in the
existing holders provided for various types of fluorescent lamp (FL) 1 compact
fluorescent lamp (CFL) 1 incandescent lamps being used as a light source in all types of
Train Lighting, AC, conventional EMU/MEMU, DEMU, 3 Phase EMU & DEMU and
Kolkata Metro coaches of Indian Railways.

1.2.1 The following types of LED lamps to be operated in voltage range of 90V-140V ACIDC:

a) 9 W tubular LED lamps to be used in the existing holder in place of 18 W FL in TL &

AC coaches

b) 5 W tubular LED lamps to be used in the existing holder in place of 11 W CFL in TL

& AC coaches.

c) 5 W LED lamp to be used in the existing bayonet cap type holder in place of 15/25
W incandescent lamp in TL & AC coaches.

d) 5 W LEDJamp to be used in the existing Edison screw type holder in place of 25 W
incandescent lamp in TL & AC coaches. ..

1.2.2 The following types of LED lamps to be operated in voltage range of 90V to 170V AC:

a) 9 W (2 feet length) LED tubular lamps to be used in same holder in place of 18 W
(2 feet length) FL in conventional EMU/MEMU, DEMU coaches

b) 18 W (4 feet length) LED tubular lamps to be used in same holder in place and 36
W (4 feet length) FL being used in 3 phase EMU, DEMU & Kolkata Metro coaches.

1.3 Input to the luminaire will be fed through battery bank of 110V DC in parallel with
alternator, rectifier cum regulator in conventional coaches and from battery charger
through 60/15/9KVA, 750/415/11 OV transformer in LHB coaches. 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 200V to 205V AC(RMS)/DC. As soon as the voltage comes below 200 V
AC(RMS)/DC, the luminaire should switch on automatically.

In case of conventional EMU/MEMU, the Input to the luminaire will be fed through 141 V
AC auxiliary winding of transformer (25 kV/862/266/141 V).

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.

General lighting - Light emitting diode (LED) products
and related e ui ment - Terms and definitions
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Self-ballasted LED lamps for general lighting services
Part-1-Safe re uirements
Self-ballasted LED lamps for general lighting services
Part-2 Performance re uirements
Luminaires- General requirements and tests
LED Binning-Part 1 General requirements and white
rid

LED modules for general lighting-performance
requirements
Particular requirements for DC or AC supplied control
ear for LED modules

DC or AC supplied electronic control gear for LED
modules- erformance re uirements
Luminaire performance Part-1: General requirements
and Part-2-1: Particular requirements for LED
luminaire
LED modules for general lighting Safety
specifications
Lam control ear - General and safet re uirements
LED luminaires for general lighting purposes Part 1
safet re uirements
Photo Biolo ical safet of Lam s and Lam s stem
LED luminaires for general lighting Part 2
Performance re uirements
Cold-rolled low carbon steel sheets.
Classification of degree of protections provided by
enclosures.
Electronic equi ment used on Railwa vehicles.
Specification of Electronics used in Rolling Stock
A Iication.
Shock and Vibration Tests for rollin stock application
Electroma netic com atibili EMC
Electrical and photometric measurement of solid state
Ii htin LED roducts
Method of measurement of lumen maintenance of
solid state Ii htin LED sources
Pro'ectin Ion term lumen maintenance of LED Ii ht.
Electric Ii htin in assen er rollin stock.

IEC 60598-1
IEC 62707-1

IEC 62717/1S 16103(Pt-2)

IEC 61347-2-13

IEC 61347-1
IS 16107 (Part-1)

lEG 624711 IS 16108
IS 16107 (Part-2)

IS: 513
IEC 60529

lEG 60571
ELRS/SPEC/S1/0015-0CT,
2001 Rev.O
IEC 61373
IEC 61000
IS16106

TM-21-11
UIC-555

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.

Maximum ambient air 55° C
temperature
Minimum ambient air _5°C
temperature
Max. Relative humidity 98 %
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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/m3

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

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

Max. pH value
SUlphate
Max. concentration of
chlorine
Max. Conductivity
Annual rainfall
Altitudes

Train Seed
Supply voltage

Frequency &
Amplitude

8.5
7 mg/litre
6 mg/ litre

130 micro sec/cm
Ranging between 1750 to 6250 mm with thunder storm
Not exceeding 1200 m above sea level

200 km/h
• 110 V AC/DC (conventional/LHB / 3-phase EMU, DEMU/

Kolkata Metro coaches)
• 127V AC (Conventional EMU/MEMU coaches)

.90 V-140 V AC/ DC(conventional/LHB/3-phase EMU,
DEMU/ Kolkata Metro coaches)

.90 V-170 V AC Conventional EMU/MEMU coaches
Maximum vertical acceleration 3.0 g
Maximum lateral acceleration 3.0 g
Maximum longitudinal acceleration 3.0 g
, 'bein the value of acceleration due to ravit

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 / f for value of 'f' between 1 Hz and 10Hz
a = 250/ f 2 for value of 'f' between 10Hz and 100Hz

Track irregularities, level of shocks and vibrations to which the luminaires are exposed
may be 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 the existing stock for
measurement of shocks and vibrations in consultation with the Vendor approving
Authority at design stage itself. The fitting and its mounting arrangement shall be so
designed that the performance is not adversely affected due to such high level of
vibrations and shocks.

a) The RCF/ICF drawings of various types of luminaires mentioned in the specification
are listed in Annexure 3. The performance requirement of the complete luminaire
shall have uniformity level of at least 1:1.3 as per norm of UIC 555 in accordance
with Annexure -1. The detailed calculation for lux level, uniformity in distribution as
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per clause no. 6.12 & 6.13 including the lux distribution curve/graph/spatial
distribution shall be submitted. Deep drawn (not fabricated) housing of luminaire
shall be made of 1.00 mm thick Steel sheet conforming to IS: 513 (Grade DO)
unless otherwise mentioned in the respective drawings.

b) Diffuser of sufficient strength shall be provided under the LED chamber to ensure
glare free light and to protect the luminaire. Diffuser material shall be Fire retardant
conforming to UL94-VO grade made from "Lexan SP 24-492x" polycarbonate
material (not less than 1.50 mm thick) of GE Plastic/Sabic make or any other
equivalent make with the prior approval of Vendor approving authority. Selection of
diffuser shall be such that the individual LEOs are not visible and appearance looks
like a brightly lighted surface.

c) 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 MIs
Berger or similar in MIs Asian I MIs Nerolac make paint) with glossy finish from
inside and outside.

d) Housing of the driver for the luminaire (if required) shall be made of Aluminium or
fire retardant polycarbonate/fibre sheet having IP65 protection.

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

f) Manufacturer shall 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.

g) Suitable WAGO/Phoenix or equivalent other makes cage-clamp type connectors
with the approval of Vendor approving authority shall be used between driver and
LED array and between driver to input.

h) Suitable grommets shall be provided for cable traversing.

i) The weight of the luminaire shall be as low as feasible.

j) Total harmonic distortion (THO) shall be less than 15% for luminaires up to 4Watt
and less than 10% for luminaires more than 4 Watt at full load at nominal voltage.

k) The power factor of the luminaire shall be more than 0.90 for the luminaire up to 4
Watt and more than 0.95 for the luminaire above 4Watt.

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

a) The working life of the lamp at junction temperature of 85°C ·for 350mAl
175mAl80mAl65mA current shall not be less than 50000 hours of cumulative
operation and shall be suitable for continuous operation of 24 hours per day. These
features shall be supported by datasheet.

b) Colour temperature of the white colour LED used in the luminaire shall be in the
range of 6000 K-7000 K for cool day white.

c) 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 the controlled junction temperature of 85°C.

d) LED controller (Driver) shall be EMI/EMC compliant.
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e) The LEOs used shall have white point stability less than 5 step (Macadam ellipse) or
as per LM80. The manufacturer shall submit the compliance from OEM.

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

g) The LEOs used shall be UL certified with UL number.

h) The LED driving current shall not be more than 80% of absolute maximum forward
current.

i) The LED beam/view angle (typical) shall be 1200 or more.

6.2 The electronic components used shall be as follows:-

a) All the electronic components used in the circuit shall be of industrial grade or
above.

b) Metallic film/Paper/Polyester Capacitor shall be rated for 105°C or above.

d) The resistors shall be preferably made of metal film/chip resistor of adequate rating.
The actual loading versus rating shall be 3.

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

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

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

i) The electronic circuits, PCB and components shall meet the requirement of ROSO
Specification No. ELRS/SPEC/S1/0015-0CT, 2001 (Rev.O) 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.

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

6.3 Low smoke, halogen free, fire retardant thin walled flexible e-beam/PTFE 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.

6.4 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.

6.5 Care shall be taken in the design that there is no stagnation of water anywhere in the
luminaire as well as driver. The entire housing shall be dust proof and water spray
having IP-65 protection as per IEC 60529.
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6.7 Temperature of diffuser's surface shall be lower than the fluorescent/compact
fluorescent luminaire being used presently.

6.8 The control gear shall be designed in such a way 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. Illumination level of different types of
luminaire shall be as given below:

SI. Type of Vertical Average Colour of illumination

No. Luminaire Distance (Mtrs) Illumination
from the floor Level ( Lux)

level
1. Type-A 0.84 120 Cool day white

2. Type -B1 & B2 0.84 80 Cool day white

3. Tvpe-C 0.84 80 Cool day white

4. Type-D 0.50 100 Cool day white

5. Type-E 10.0* Clear visible Blue

6. Type - 0.75 100 Cool day white
F1/F2/F3/F4/F5

7. Tvpe-G 10.0* Clear visible Cool day white

8. Type -H1/H2 10.0* Clear visible Green - Vacant
Red - Occupied

9. Type -I 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 -01/02 1.20 100 Cool day white
18. Type-R 0.84 120 Cool day white
19. Type-S 0.84 120 Cool day white
20. Type-T 0.84 120 Cool day white
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Note:
1. Variation in illumination level shall be ± 2% for input voltage range from 90V to 140

V AC/DC (for TL&AC coaches, 3 phase EMU, DEMU & Kolkata Metro coaches) and
90 V AC to 170 V AC (For Conventional EMU / MEMU coaches).

2. The illumination shall not have infra-red and ultra-violet emission. The test certificate
from the NABL approved laboratory shall be submitted.

6.13 After 50,000 burning hours, the luminaire intensity shall be at least 70% 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.

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:-

• Prototype test
• Type test
• Acceptance test
• Routine rest.

7.1 Prototype Test

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

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 (BOM) 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.

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.
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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.

51. Description of test Clause Prototype Type Acceptance Routine
No. no. Test Test Test Test

1. Visual and Dimensional 8 (i) Y Y y y
check

2. Checking of Purchase 8 (ii) Y Y Y Y
documents of LED

3. Resistance to humidity 8 (iii 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
7. WattaQe measurement 8 (vii) Y y y -
8. Short circuit protection 8 (viii Y Y - -
9. SurQe protection 8 (ix y y - -
10. Reverse polarity 8 (x) y Y Y Y
11. Temperature rise Test 8 (xi y y - -

12. Ra (Colour Rendering 8 (xii) y y y y
Index) measurement test

13. Lux measurement 8 (xiii y y y y
14. Fire retardant Test 8 (xiv Y y
15. Test for IP65 protection 8 (xv y y - -
16. Vibration and Shock test 8 (xvi Y - - -
17. Environmental tests 8 (xvii Y - - -
18. Life test 8 (xviii) Y - - -
19. EMI/EMC Test 8 (xix Y - - -
20. Endurance Test 8 (xx) y y - -
21. Safety 8 (xxi) Y - - -

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.
Documents shall also be verified as mentioned in the specification.

Document of purchase of LED lamps from the approved sources viz.
NICHIAlOSRAM/SAMSUNG/LUMILEDS/CREE/AVAGO with bill of entry and certificate
of conformance from manufacturer along with validation of driver controller card and
luminaire by the manufacturer of the LEOs to ascertain the life of the LEOs shall be
checked.
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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.

iv) Insulation resistance test

The insulation resistance of the unit between earth and current carrying parts shorted
together shall not be less than 100Mn at 60% RH when measured with 500V megger
before and after 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.

The wattage of luminaire shall be measured at 90V, 110V and at 140V DC. In case of
luminaire for conventional EMU/MEMU, DEMU, it shall be measured at 90V, 110V, 140
V and 170V AC.

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

It shall withstand a surge of 3kV ±5% as per the procedure given in IEC-60571 at the
input terminals for all types of luminaire.

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 shall be conducted at 90 V DC 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
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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 within the permissible limit. The maximum temperature rise of the
electronic devices on the PCBs shall not be more than 20°C.

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
Annexure - D of IEC 60081. The Colour Rendering Index shall be minimum 80.

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 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.

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

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-1, Class A) as per latest IEC 61373.

a) Dry heat test.
b) Damp heat test
c) Test in corrosive atmosphere
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d) Burn-in test on PCB controller card only as per ROSa specification no.
ELRS/SPEC/S1/001S-0CT, 2001 (Rev.O) for 4S hours.

• In routine tests, 100% luminaires shall be kept 'ON' for 48 hours at SOoC± SaC,
electrical parameters before and after tests shall be recorded and shall be in range
before and after dry heat test. All parameters shall remain in the limit

• In acceptance tests, S luminaires shall be kept 'ON' for 2 hours at SOoC± SoCand -
10oC± 3°C. No luminaires shall fail in this test.

• The lumen maintenance & life test shall be as per LM80/IS 1610S 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 10SoCand 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.

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.

The Luminaire shall be kept "ON" with input voltage of 140 V DC (for luminaires for
voltage range of 90-140 V DC/AC) and at 170 V AC (for luminaires for voltage range of
90-170 V AC) 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 pass this test. Then, the test is to be continued beyond 20,000 cycles
up to one lakh cycles, followed by performance test.

The complete Luminaire unit, LED and driver shall comply with the safety requirements
as per IEC mentioned in clause no. 3.0 above.

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

a) Indian Railways Insignia

b) Year of manufacture/Serial Number (MMYY/ABCD)

c) Name of Manufacturer

d) Rated watt and voltage (Input)

e) Rated watt - Output

Chelkedb~
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9.2 The make, month and year of manufacture shall also be marked on driver and LED
panel.

9.3 The following information shall be distinctly and indelibly marked on the lamps for retro
fitment:

a) Indian Railways Insignia

b) Year of manufacture/Serial Number

c) Name of Manufacturer

d) Rated watt and voltage

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

The complete 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.

12.1 While seeking approval, the firm shall submit a sample to the Vendor approving authority
along with test results, circuit diagrams and dimensional drawing of the Luminaire. The
prototype testing shall be carried out at manufacturer's work.

12.2 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.

12.3 Final approval for appearance in vendor directory is subject to field trials for a period of
three months for performance/lumen measurement of the luminaire as compared to test
results during prototype.

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's approval or using components of
inferior specification/quality compromising with the reliability.

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

Checked by
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b) The manufacturer should have technical collaboration/MoU with the LEO
manufacturer for supply of LEOs 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 LEOs for such application.

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

d) 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 Vendor approving authority.

• Oust free environment with ESO protection for the assembly of LEOs/PCB.

• Testing jigs for the testing of assembled LEOs/PCB.

• Component lead forming machines for through hole devices.

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

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

• Stencil and solder paste application machine for surface mounted devices

• Automatic Oevice insertion (Pick and place) machine for surface mounted devices
with in-circuit testing facility.

All the above facilities are considered essential and shall be verified by Vendor
approving authority. However, the firm may outsource only LEOs/PCB assembly and
soldering with the sub-vendor at the developmental stage, which shall have the all
above facilities. Railways officials may visit the premises of sub-vendor engaged by the
firm for LEOs/PCB assembly. The firm shall arrange the visit to the sub-vendor's
premises.

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.

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

• Variable regUlated OC supply at least up to 300 Volts.

• Heat chamber/oven having minimum range of 0-150°C with alternate arrangement
of standby power supply for carrying out endurance tests.

• HV. Tester.

• Adequate number of meters for measurement of different electrical parameters.

pr~ed by ~ked by
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• Megger (500Volt)

• Measuring Gauges such as Vernier caliper, micrometers, dial gauge,

• Non-contact digital thermometer, contact less thermometer and room thermometer.

• Digital multimeter.

• Digital Weighing machine.

• 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

• 8-channel Digital temperature scanner

• Spectrophotometer for single LED checking.

• Computerized test bench for PCB testing

• Computerised test setup for electrical parameter of Light testing

• Centre lathe, CNC milling machine, hydraulic press etc for manufacturing of
luminaires (Optional)

• Dark room

• Powder coating plant (Optional)

All the above facilities are considered essential at the developmental stage itself and
shall be verified by Vendor approving authority before considering the firm as a
developmental source.
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Specification No. RDSO/PE/SPECITU 10091-2016 (Rev. 1) I
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LUMINAIRE WISE DATA TO BE FURNISHED BY THE MANUFACTURER
WHILE OFFERING FOR WITNESSING THE PROTOTYPE TESTS

ILLUMINATION CHARACTERISTICS: Tj = DC, If= mA

SI.No. Parameter Absolute Values
Min. Typical Max.

1 Luminous Flux (1m) (Rank ---)
2 Storage Temperature ( DC)
3 Viewing Angle (Degree)
4 Luminous Efficiency(lmlw)
5 Dominant Wavelength (nm)
6 Color temperature (K)

(Rank J
7 Forward Voltage(v) Rank (Rank

)

8 Colour Rendering Index
(Rank )

9 CIE Coordinates (Rank )

prerme~y
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Annexure-3
Details of LED Light Fittings of LHB, Conventional & MEMUIEMU coaches

Sr. Description Type of fitting Drawina. No.

No. PU NO.

1 LED Light Fitting for Passenger Area (Cabin) of Type-A (18 W) RCF CC76452

conventional AC coaches
2 LED Light Fitting for Corridor, Doorway & Type-B 1 ( 9 W) RCF CC76453

Gangway for all conventional Coaches (except
ICF built AC Coaches) and Non AC LHB
Coaches, Passenger area (Cabin) for
conventional & LHB Non AC Coaches and
Conventional Non AC Chair Car (Day Coach).

3 LED Light Fitting for Doorway & Gangway for Type-B 2 ( 9 W) ICF ICF/STD-7-6-

ICF built conventional AC Coaches 050

4 LED light fitting for Cabin & Corridor Area of Type-C (9 W) ICF ICF/STD-7-6-

ICF Built SCN coaches 046

5 LED LiQht FittinQ for Lavatory/Mirror Type-D (9W) RCF LW76092

6 LED Light Fitting for Night Light with Berth Type-E (1 W) ICF ICF/STDn-6-
Indication for AC & Non AC Coaches. 053 (2 Sheets)

7 LED Light Fitting for Berth Reading Light Type-F1 ( 2 W) RCF LW76093
(Longitudinal) for LHB coaches.

8 LED Light Fitting for Berth Reading Light Type-F2 ( 2 W) RCF LW76094
Upper Berth for LHB coaches.

9 LED Light Fitting for Berth Reading Light Type-F3 ( 2 W) RCF LW76095
Transverse Lower Berth RHS for LHB coaches.

10 LED Light Fitting for Berth Reading Light Type-F4 ( 2 W) RCF LW76096
Transverse Lower Berth LHS for LHB coaches.

11 LED Light Fitting for Berth Reading Light for Type F-5 (2W) ICF ICF/STD-7-6-
conventional AC coaches 051

12 LED Light Fitting for Emergency Exit indication. Type-G ( 1 W) ICF ICF/STD-7-6-
049

13 LED Light Fitting for Toilet Indication in LHB AC Type-H 1 ( 1 W) RCF LW76097
Coaches

14 LED Light Fitting for Toilet Indication in Type-H 2 ( 1 W) ICF ICF/STD-7-6-
Conventional AC Coaches 052

15 LED Light Fitting for Passenger Alarm Chain Type-I (3 W) RCF LW76098
Indication

16 LED Light FittinQ for SLR Coaches Type-J (9 W) RCF CC76457
17 LED Light Fitting for Entrance Doorway Type-K (9 W) ICF/STD-7-6-

048
18 LED Light Fitting for Passenger area (Cabin) Type-L ( 18 W) RCF LW76090

for LHB AC Coaches
19 LED Light Fitting with Night light (Corridor Type-M RCF LW76091

Area) for LHB AC Coaches ( 9W + 1W)
20 LED Light Fitting for Doorway/Gangway area Type-N (9 W) RCF LW76099

for LHB AC Coaches
21 LED Light FittinQ for LHB type AC Chair Car Type-O ( 18 W) RCF LW76100
22 Dummy FittinQ for LHB type AC Chair Car Type-P RCF LW76101
23 LED Light Fitting for Reading Light for LHB AC Type-Q1 ( 2 W) RCF LW76102

Chair Car (2 seater)

Cfeftl<ed by
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24 LED Light Fitting for Reading Light for LHB AC Type-Q2 ( 2 W) RCF LW76103
Chair Car (3 seater)

25 LED Light Fitting for LHB Non-AC Chair Car Type-R ( 18 W) RCF LW76104
(3 Sheets)

26 LED Light Fitting for Conv. AC Chair Car, EMU Type-S ( 18 W) ICF ICF/STD-7-6-
& DEMU coaches 047

27 LED Light Fitting for MEMU coaches (DMCITC) Type-T ( 18 W) RCF CC76460
(9 sheets)

PART DRAWING
28 Diffuser for LHB type Coaches RCF LW76105
29 Frame for LED light fitting for LHB type AC RCF LW76106

chair Car
30 LED Module box with diffuser RCF LW76107
31 Diffuser for LED light fitting for LHB Non AC RCF LW76108

Chair Car
32 Details for berth reading lights RCF LW76109
33 Front Cover RCF LW76110
34 Front cover RCF LW76111
35 Front cover for Transverse Lower Berth (RHS) RCF LW76112
36 Front cover for Transverse Lower Berth (LHS) RCF LW76113
37 FRP bracket AssemblY RCF LW76114

prrttre~y

~

fhe,c~e~ byl'\

~~l\

DirectorI PE & Batterv

page 21 of 115



~
I i

II--

(
2 'lilt., lrR~\1NAL

OGEct. •••..." r"fF>E

~,..".
... " .. " ...

1,~t'oi,r:'!'~" ==."
""'" I ••••

""""'" I

CONfORlJIt-G TO UL g<lVO & I.lAOE FADv. 'LEX",N SPZ<l-492X' FIRE RET"ROANT POLYCARBONATE lAATEAI"L OF
1V/IlENT WITH PRIOR "PPRQVAL OF eEE. 01 rrUSER ,HI CI<NESS SH ••••Ll NOT BE LESS THAN 1.51AlA. At-s.) SHALL

I-OL.ES "N;) ULTRA-VIOLET STABILI D.
DE FROM It.lM

DRIVER 1!6
OR

ALL. 5',"rA
'R

POLyCARBCf'.l••..TE DR r I SEA SHEET
5 F'lXEO TO 14QJ.4M,

V.
"NO PURCHASE ORDER AND

'NNN' STANO fOR RU!'J~I~
IDE. Of THE FInING.

I
r-tol
i I

I-"~
9.
B.
7.
B.
5,
q,

3. ALL 51
BEFORE
COLOUR

2, FRAt.4ED
1. ALL. Gl

K NOTE:-

lNOIC"TED ON DRflWING.
J 5 AceE~TABLE.
6OS>.

IN TABLE-l.
T 4. ANT l-CDRRQS1ON

LESS TH ••.•N 60 MICRONS TO WHITE
RQLI\C "'''KE PAINTl WITH GLU'5SY fiNISH.

NG WITH
No,a.••z 'I
ONS ARE

IONS IN lAM,

SHALL BE 131V
NO. THICKNESS TI/'IG SHALL NOT

IUS BERGER SHAILAR IN M/S AS}AN./ M
LY mH::'REQ To By .JIG PUNCHING.

ANY MANUA:_.AI.TERATION SHALL AUTOMATICALLY RENDER THIS DRAWING I__NYALI~. __ ~ I
FOR UNTOLERANCED OIMENSIONS REFER MOGDDDe -~T'

1 J 2 J 3 4 !l 6

DETAIL ORC;S STARTING WITH "l.l'. ARE INTERNAL REFERENCE LISTS OI<lL~ AND ARE NOT FOR ISSUE.

DATE OF fiRST ISSUE 20/05/2018

a 9 1Q I

PDF created with pdfFaclory Pro trial version www.pdffaclory.com

jD
I

~ 1r0~~.- --
~i ~P;-11T ~ J

(siDl ~ I

DETAIL AT ~X

12 OUCSCFfWA\UX6

II Z1nnr:ll'fl lERlAJNAl. flOCK
10 EPCMSF'CtQ

, ....•,

i,rlr
~ I !,

o

;® -~
Ii'-~-------cr

s ~~:.~ ILAttSn ~.~ 'W,SIl

(; ~~~.~~ lLJ,lESll ~~;~'Z~~lAlI:Sl'

& ~~;.\~ t~'lES11~:t~r.~:4nSII

1'1 ~~~~.r'ESII A~U-lINILlol

~ ~~~.~~'lmS'1 ;~:~,~~L'l£STI

I· ~rT1U~'~Irn<$ >I~.; ;:~
"' I 1<111.:j;~:::'3Jl- 3 (OVERnlIC!OESS-j•.••,

Z DIFl't.eato:NER1Hlr»ESS-I~.

I FRA~I~ J'

II'tLg· U •••••l" 'n" gU~UnlGTl .1I1l11lNSllIII\ ,un IIlUlL UII •••.n •• Vie.
NIL M ~ ELECTRl~ ~u~" NIL

WI"M' FILl D:\ROSD_LED LIGHT\ne",-2'c;c;7645Z. rt:

~ lED LIGHT FiniNG FOR PASSENGER AREA (CABIN) w,lllinllg -,t'i I
~ OF CONVENTIONAL AC COACHES. TVPE-A (13W) I "" \I 11
~ (AS PER. SPEC.NO.ROSO/PE/SPECfTLf0091-2015,REV.1) 1$E3- DOlI 1&tJM!'~

NIl." RAI. CDAtK ~ACTORV.l(APURTllAlA lIF--. NIL

:::,'"",:' '(A<W1thcfef!CfiCRtA L IllS PLNO. NIL

~~ ~ 1£/ &D I ~/m D.~T~·N~?!~S?~~~'~1
~ U U ~ W

NIL

SEE N01E-1I

SEE NO,E-7

,,~ J J ,E~ I

WL
N'l

ISl~!l.'ml1
1....,..1.1'-1

FCtYCAR6t)tAT£ SEE NOTe-13

I'll. SEE NOTE-IZ
NIL N

Nll SEE NOTE-S

NlL 5€E NOTE'9

NIL SEE NOTE-9 J

page 22 of 115

http://www.pdffaclory.com


nUUODODIiDODIDDDDIDDDCD

BDDOIlDOIlCODIOIIDIDDDDD

D 0 D 0 0 0 0 ODD 0 • 0 0 IUD ~ ODD 0

ODD r aDD II 0 0 a ~ DOl 0 DID ODD

ODODDDDOag'lDDIDDDDDDI

DDDOOllODDDDIDDIDDDDDCD

D DOt ODD II DID n D D I ~ a I DaD a

13 DIFfUSER l,4hTERIAl
• GE PLhST I CIS
BE FREE F~Ol,4

12'~~A~LD~li
11.'NIR1NG
JD.SCHEl,4ATI

S.NO. I
SERlhL

9. ITEM-I.
B. SUIHBL
7. 3mm. Et-'
6. ONi.Y 11
S. DOME
4. TERM
3. ALl.

&FO
COLD

2. FRAIA
1. I\LL

l( I NOTE:- LTERATION SHALL AUTOMATICALLY RENOER_.~HIS.CRA\\'ING' ANY MANUAL A

i· FOR UNTDLERANCED DIMEN5~ONS REFER MDGOOO' 4

, ,

i . ,1

...
-, ".,.-

200T j"DRIoVWT1J4tO..£S
'''6.S.4·HCl.ESI

I ¥

.. " I "~,.'Il ~f.DI'.~ -
""I ..,

- ~ '-T '00

.-'
::::r

~ I

Hu.
4j

,-,
I

1- _. ~

I NTERNAL REFERENCE LISTS OIllL Y AND ARE NOT FOR ISSUE.
DETAIL ORGS STARTING WITH "ll" ARE 20/05/2016

DATE OF FIRST ISSUE! 10 I 1\ 11 13

• ,I

PDF created with pdfFactory Pro trial v~rsion www.odffactory.com

(-®
24~ __ L _

~¥;
~fijf~·U CC !l.~..~

SECTION-CC

n sPRIN>r;ASH:Rl.\'!

16 F\.••.IN •••••.9lfR ¢ ••.5

13 RIV[1

l2 DUllSCR91IJol3XG

II z.cOIfiCTOOTEfb,lIWolIlOCK

10 EP{J.I5f'().£.E

, """""

" .H

....Tl:MTIc.G ~'N

! /D A

I

mf
T ..l

0
•.

~~

[ IJ
I-

\.10.1 Ie

<i> l "i
-1+

Nil --n~~I~llutSll,

6 :~:~I\JllES1'!~::rllA1ESTI

5 l~;.~~llAlESIl ~~;~z:~a15'l
5 ~~~J~1\.Il1ESTI,~:1:~~LI>1t511

1<1 ~~~.~V.l[511 J.!.l.)4lflltJ,l

•• ~~.~~ILl>ltsn~~:~.~~:msTl

N1I NIL
NIL NIL

NIL

SEE NOTE·4

SEE NOTE·7

•••: II.E:1 I

NIL

page 23 of 115

http://www.odffactory.com


t---'=--r--- [2lli1J
I I I,,-I-- r------;---------------------r i----t-
Ii·

~ I
I I
I I
, I
I I

I I
I I.

I , I; I I , j
r-- r-;-- 4>- -<j>-"t--ILt---------------~~:-----------~----

~_ 300

i~ --------------------"t[
I · . . . · . · I
I · · . , · I
I I· · , . . · · i
! I
: · · . . . . , . . · . · ·!
; I

I
! · , . · I

~---
I

--- -- -- ---=r~

245

I' 1

;;r J-r ~6
' I I~J--c-:--_-:--=-__ - --- -------- ---- ------~---..J

r- &--------------------------------#I

1V1"'l" I

: I
i i
, I

I i
I I
i !

l
-:Tl

C)-r--~ I
I '

" I'

I
, I

r g si
: _I "II I
i ,

i I
I I I
J II, 1
i I I

_J --------.l---l

I
J

SHEET

1 OF 1

SUPERSEDED BY:
SUPERSEDES:-----------

seAL£-SS~
1:2.5 CHD. _

ALT.
DRN RATHARAJ.A ---

AlT I
El i$i INTEGRALCOACHFACTORY"'?' CHENNAI- 38

LED LIGHT FITTING, TYPE-B2 (9W)
GANGWAY AREA OF ICF BUILT CONY. AC COACHES

(AS PER SPEC. NO. RDSO/PE/SPEClTU0091·2016, REV.1)

ASSEMBLY DRAWINGS

20-05-2016 V'"
i i ! ALT. DATE OF lATEST ALT. DATE OFFlRST ISSUE DY.CEE!D

CAD FILE: ED-CAD\ 140 7-6 050---DO.DWG

DATA
CODE NO. INDIAN RAILWAY

STANDARDS

page 24 of 115



j' '. • •• !
;
I. .i
I I..... ·iL~ ~

IV !~~'-+_!-GROUP, •.?-=-~ _
; ,

LED LIGHT FITTING, TYPE-C (9W)
FOR CABIN & CORRIDOR AREA OF ICF BUILT SCN COACHES

(AS PER SPEC. NO. RDSO/PE/SPECrrU0091-2016, REV.1)

CAD FILE, ED-CAD\ 140 7-6 046---00.DWG

DATAI - CODE NO.

I 140
INDIAN RAILWAY

STANDARDS

SHEET

1 OF 1

SUPERSEDED BY,
SUPERSEDES-'-----------------' -

-;;~-- SSE~ "-·~A~'=-.~-_-_.
,,2.5 CHD. • "

ALT.
DRN • RATHARAJ.A--

AU I

c:J _~ INTEGRAL COACH FACTORY
<:..:J W CHENNAI - 38

page 25 of 115



'11, " "
NIL

1115, :3-HOLES,
'55 1+
<70

§J@ b : :~

-"92X' rU~E: RETo\ROANT F'CLYCARBOWo,TE W.TERIAl OF
lHICKNESS SHALL t-Dl BE LESS THAN I.S~. AI«J SHALl

..••NT POLYC\RBON •••.TE OR n6RE 51o£ET W.TERIAL
NSIONS P'IXEO TO lClOW\4.

-I.

rn!

~;~~*~f~i~~r~P\]
~-----------'70--------------o/1 ~50-J

~
•• t;; .

to :: +
Q,O~ -l).,

OESCR I PT ION5 C••••T .NO. alY/FITTING

MALE CONNECTeR
172I-e031 or IUS

I."..••GO ANO SIUILAR
wITH CAGE CLAMP IN PHJENIX ~AKE.

r;;:l.IALE COtUCTOR 6J2~i~0;~go6~2gc>1
III'ITI-! CAGE CLA~ ~l~\lL"'R IN Pt<!ENIX

~1I)'f'l-1:I

.'0111-14

Ia::N;IT£-'~-
_N1l1:-'

?A'" -'1mTt·s

page 26 of 115



I iCF/STD-7 -6-0531

I
I
I

I
59.62 0'64 . 560,251,54]
58,61 M8 I Me.50,53' J I

\, 57,60 LB63 ) 55l& 49,52...J
~- NL1 •••-...--~---_._------

36 us-a
,25MB
'1 4 LB T /

3
i ~I --- --- -----
Ij 51,54UB56

! \ ~~:;~~: 55 ,,)

L ' _•••.""'='-~

1- 3

[

3"8,;OlJ842

37,39 LB 41
",,"-,"...-.

r--7-~-'-----8

;' .••.•.~.-;. i ; <:-- -'-'

I.l 35,38UB40: ! 32 U827,30 J
~;:~~~:39) i" 31~:~~:~~.'

i '- ••~ - NL4 BflQI-Y

1

---·--~13--~-1-4----,1

: ",,,;,16) I 8U'''6 "I
Il 10,13MB l"Y ~~ ~,~ i

\ 9,12L815 / ~_-.-/\
, '~- NL7 ••••••.• I

r-' 9 10

I ~~,,~~~~3i--'1I" 240'-'9,2;-1
, 2528L831 J ~ 1,l818.21l '-;i.r~ NL5 ~J l

J../ ~:il~j73/ \Tb:162~4
\O'~.. '4Y!FIl0lH

OTY.jCOACH _ 7 rrrm~GS WiT11 iNSCRIPTION .••.S MElffiONED.

1

·u UaGl
\ 1.3 LB 5 ,

'--;;;;;;:;_./ N L 1

12 UO 8,10

.~/--,

page 27 of 115



g../i\
/~\\

"

\~
10,12,14,16

I-'-~--'-- \
: 7 8!
11--) 1- -IIIi 27,3QU832 4QUB35,38 I

i \,jg:i:L:3!-/ \,,-39L:~;:jy'i
L_ -.... NL4 ..,-..,. !

1--'-5 --_., 16

! 59:62U864-I , nU;~~7.70J:
58,618) \ 866,69 I

',S7,60L86J ... NL8 ,-71L865,6~.../
••~ IIM_ I

I
r-' --9 10

I. 27,30U." I l i'4UBi"9:'i2
\, ~~:~~~::s,~/'"23~::~:~6J

VlJJRtIl-Il NL7 \8'fD-T i------ -------

_____ ~_QT_y'_'C_"'_CH_- _,_e,_n_,,,_.s_,_,,_< _'NSC_"_RIP_T'_ON_"_"_EN_TlO_"_m .____ I iTEM::-J

"" eOl '"I,'\ ,
"

,
"'\ I

WGSCVif,C , , ,

-
WG,SCWM; , - , ,

NGACCN , , - , i ,

:;:" , - - i ,
[so< I, - I , ,

page 28 of 115



, 1 , , 2 I 3 4 5 I 6 I 7 I 8 I 9 I lD I 11 I 12 13
Al.T.t.D N..T.MTE ZONE AL TiItA T IONS AUTHORITY

126

~

, NIL I I,
1-' I 100 I ,. NIL NIL NIL NIL

, I A
A

" I~ 13 3 20 ~~

I- ~ 7 6 ~fTOPPER TO LOCK

~a
-

! ROTATION OF SPOT UNIT, ~, ~
(18X11X10~~ ro~ ro ~~~

~9 "', 8

12 '--
I

I

~ ~IEW- f6 l~ ~ '=- I -~
i~- T ~~ ----j----

\
~,, (16X1SX14X13)--

H

22-, i
19

PHILIPS HO.CK5.T.lPPING SCREW 4 IS' 1169ILATESTlI5D'1.B3ILATESTl SEE NOTE-12 C

'J"
I ST4.2X2S-c w-r

I l.. ~ ®-- . --r IB PLAIN WASHEROIA3.s 3 IS: 2016lLATESTI IS: 13671LATESTI
NIL

~
T-2 TY-A -14 A2-70

I /,
~ ~, ~ l N 17

FIRE RETAROENTSlEEVE
I NIL NIL AS REOUIREO.J '~''''I 10'3.5.00'4.0

I '- '~(I Ji 16 ~X.HO.NLT M3 I
IS: 13S'1(UTESTJ II'" Ijb/lLA'tST NIL

L
, ~.B. 1-1 P-I~.A2-70

~ I
-=-~ ~

p
,...

IS CHEESEHO.sOH ~3XS I
IS: EE6fLA1ES11 IS: 13671LATEST

NIL
I ®-- ~ j TAB-, P-I~.A2-70

" I 14 P-CLAtIf' I LW76109 NIL ITEM'9

0 I -27--1

~

5-1 D- 13 BRACKET I LW76109 NIL ITEM-8
70 68

IS: J0791LATESll
12 SCREWI NG PI ECE ¢ BX4 3 FE-,ID

NIL N1L

TABLE-1

~~~

II STEEL SPRING 3 NIL IS: 79(6ILATESTl NIL- DET AILS DF TERMINAL CONNECTOR 3 IS: 1366ILIlTESn! 15: 1357ILATESTl
10 C~ESE HO.SCREWM3X16 NIL

DESCRIPTION CAT.NO. aTY IFITTING
TAB-' P-I~.A2-70

(721-603) OF MI, 9
TERMINAL CONNECTORCAGE CLA~P

I NIL NIL SEE NOTE·S
MALE CONNECTOR WAGO ANO SIMILAR IN 1 TYPE
WITH CAGE CLAMP PHOENIX MAKE p{ I B PUSH 6UTTON IPUSH ON-PUSH OFFI I NIL NIL

IDC.AS.6A
E ;;u , f/\ '-.... I ............. _- E

FEMALE CONNECTOR (721-1031026-000) OF
MIS WAGO AND SIMILAR

WIRING DIAG~

lIiS~OHOf!MlE 25.13.3501,00
WITH CAGE CLAMP 1 7 LEO CONNECTOR I -f£F.t(I.IOl1339I NIL llAmf OTIt:R

IN PHOENIX MAKE WSB.8i"ART tll. """"""'"
6

LEO WITH CIRCUIT MO[UE
I NIL NIL SEE NOTE-9I- wnH (JNTEERATED TYP£lLEO & HEAT SIN< I-

12, 1TE1ol-1BSHALL BE COLOURANODIZED TO ~ATCH ~ITH THE COLOUR SHADE OF THE FITTING AND SHAll BE SUPPLIED lOOSE FOR EACH FITTING 5 HOLOING RING I LW76109 Nil ITEM·7
11. SUITABLE STOPPER TO BE PROVIDED TO LOCK CLOCK/ANTI-CLOCK ROTATIDN OF THE SPOT UNIT.

, TUBE ASSEIollLY I LW76109 NIL ITEM-6
10. ADEDUATE HEAl SINK ~ITH PROPER THERMAl MANAGE~NT SHAlL BE PROVIDED VITH lED MODULE. 3 LAtif' HOLOING RIN6 I LW76109 NIL ITEM·2

B. LED CIRCUIT MODULE SHALL BE THE PART OF THE LED (INTEGRATED TVPE) MADE OF NON-IoIETALlC PBl MATERiAl AND UNIVERSAL DESIGN 2 SPOT LNIT I LW76109 NIL ITEM-I
SUITABLE FOR 11DV AC/DC SUPPLY. THE OPERATING VOLTAGE SHAll VAAY FROM BOV TO 140V ~ITH 15% RIPPLE.

I FRONT COVER I LW76110 NIL NILF B. ENTIRE VIRING AND NOTCHESSHALL BE COVERED VITH lMI>\ THICK FIRE RETAROENTSLEEVES AND OUl V SECURED ~ITH THE HELP OF lTEM-14. F
7. ~IRING TO BE DONE VITH 1. D sa. MI>\ PTFE CABLE DR E-BEA~ CABLE OF Rosa APPROVEDMAKE ONLY. WElD LENGTH "'" DESCRIPTION & DIMENSIONS CPASSl.V DETAIL ORO M4tL.liI"£C. ll£H41tKS

6. 1TE1otI0.-2 & 3 TO BE DULL ANODIZED TO IS: lB6B. GR-AC 5. NIL H GROUP' ELECTRICAL SUPERSEDES: NIL
5. TERMINAl CONNECTORS~AlL BE OF CAGE CLAW TYPE ~AGOIPHOENIX MAKE AS INDICATED IN THE TABLE-1,

WEIGHT FILE D:,blkrom'ledl igh~'lw760g3.pr~4. ALL STEEL ITEMS EXCLUDING HARO~ARE SHAlL BE GIVEN SURFACE TREATMENTFOR ANTI-RUST & ANTI-CORROSION BEFORE FINISHING
~ITH POVOERCOATING. THICKNESS OF POVOER COATING SHAlL NOT BE LESS THAN .0 MICRONS TO \'HIT. COLOUR (SHADE NO. D42 'IFB VHJTE" NIL " LED LIGHT FITTING FOR BERT H READING LIGHT SCALE SSE/ED , A6'lI I-...

"- OF MIS BERGER OR SIMILAR IN MIS ASIAN. 1 WS NEROLACMAKE PAINT) ~ITH GLOSSV FINISH. S.AREA
LONGITU9INAL) FOR LHB COACHES, TVPE-F1 (2W)3. ONLY TlG VELOING SHAlL BE DONE AS PER REOUIRE~NT. NO OTHER VElOlt:G IS ACCEPTABLE.

,... ~
NIL ",2

2. FRAMEDMOUNTING OIMENSIONES ARE TO BE SRTICTLV ADHEREDTO BY JIG PUNCHING. _/~
(AS PER SPEC. NO. ADSO/PEISPECITL/OO91-2016,REV.1) ~e DRM ~.!1. AlL OI~NSIONS IN MI>\

NOTE: - NIL H RAIL COACH FACTOhV. KAPURTHAlA IllFlIJlG.NCl. NIL

DETAIL DRGS STARTING WITH "LI" ARE INTERNAL REFERENCE LISTS ONLY AND ARE NOT FDR ISSUE -/ .•.. t'1m~~ I IRS PL NO. INIL GG NIL H

ANY MANUAL ALTERATION SHALL AUTDMATICALLY RENDER THIS DRAWING INVALID.
HEIGHT

5EE/0&0 I ~~EJ~&D

DRG.NO~LW760g3
FOR UNTOLERANCED DIMENSIONS REFER MDGDDOBI DATE OF FIRST ISSUE 120/05/2016 NIL " ~ .ALl. NIL SIZE.A2 SHEET1 1/1

1 2 I 3 I 4 5 I 6 I 7 I 8 I 9 I 10 I 11 12 I 13
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~~~
Pf:L "/?\"- I I

WIRINGOIA~

TABLE-1
OETAILS OF TERMINAL CONNECTOR

DESCRIPTION CAT.NO. QTY/FITTING

MALE CONNECTOR ~i~-~~3JDO~I~li~R IN
WITH CAGE CLAMP PHOENIX MAKE

FEMALE CONNECTOR (721-103/026-000) OF

WITH CAGE CLAMP ~/~H~t~~ ~~~ESIMILAR

, 1 ' ~T"IIJ5 2 I 3

,
~,

A

~~

,
-

,~!,,

L i ;'
B ~ II I /

! L32~
- J44

STOPPER TO LOCK ~
ROTATION OF SPOT UNIT

~ n'n

J:=iilr
II

10 11
17 18

12. J1EM-19 SHALL BE COLOUR ANOOIZEO TO MATCH ~J1H THE COLOUR SHADE OF THE fITTING ANO SHALL BE SUPPLIED LOOSE FOR EACH FITTING.
11. SUITABLE STOPPER TO BE PROVIDED TO LOCK CLOCK/ANTI-CLOCK ROTATION Of THE SPOT UNIT.
10. AOEQUATE HEAT SINK ~ITH PROPER THERMAl MANAGEMENTSHAlL BE PROVIDED ~ITH lED MODULE.

9. lED CIRCUIT MODULESHAlL BE THE PART OF THE LED ( INTEGRATED TYPE) MADE Of NON-METAl IC PBT MATERIAL AND UNIVERSAL DESIGN
SUITABLE FOR l1DV ACIOC SUPPLY. THE OPERATING VOLTAGE SHALL VARY FROM 90V TD 140V VITH 15% RIPPLE.

8. ENTIRE ~IRING AND NOTCHESSHAlL BE COVEREDVITH 1~ THICK FIRE RETARDENT SLEEVES AND OULY SECUREDVITH THE HELP OF ITEM-14.
7. ~IRING TO BE DONE ~ITH 1.0 SO 11M. PTFE CABLE OR E-BEAM CABLE Of RDSO APPROVED MAKE ONLY.
6. ITEMND. -2 & 3 TD BE DULL ANODIZED TO IS: lB6B. GR-AC 5.
5. TERMINAL CONNECTORSHALL BE OF CAGE CLAMP TYPE VAGO/PHOENIX MM<E AS INDICATED IN TABLE-l.
4. ALL STEEL ITEMS EXCLUDING HAROWARESHAlL BE GIVEN SURFACE TREATMENT FOR ANTI-RUST & ANTI-CORROSION BEFORE FINISHING WITH POWOER

COATING. THICKNESS OF POVDERCOATING SHAlL NOT BE LESS THAN 60 MICRONS TO WHITE COLOUR (SHADE NO. 041 • IFB VHITW' OF MiS BERGER OR
SIMILAR IN'MlS ASIAN. I MIS NEROLAC MAK~ PAINT) WITH GLOSSY FINISH.

3. ONLY TlG VElOING SHAlL BE DONE AS PER REOUIREMENT.NO OTHER VELOING IS ACCEPTABLE.
1. FRAMEO MOUNTWG DII'ENSIONES ARE TO BE SRTlCTL Y AOHEREDTO BY JIG PUNCHING.
1. ALL OIMENSIONS IN I'M

NOTE: -

DETAIL DRGS STARTING WITH "LI" ARE INTERNAL REFERENCE LISTS ONLY AND ARE NOT FOR ISSUE

ANY MANUAL ALTERATION SHALL AUTOMATICALLY RENDER THIS DRAWING INVALID.

FOR UNTOlERANCED DIMENSIONS REFER MDGDOOS! DATE OF FIRST ISSUE 2D/Os/2DI6

1 12 1314 5 16 7 I

[NIL NIL

~

~
ISO-VIEW~

19
PHILLIP HEAD CQLI;TERsUNK
TAPPlt{; SCREWsT1.2:<2s-C

IS PlAIN WAs'£R ¢ 3.5

J7 FIRE REToIRCENTSLEEVE
10'3.5.00'1.0

16 HEUIJ.NUT M3

IS CHEESEfD.SCREW M3Xs

12 S[REWIt{; PIECE ¢6X4

II STEEL 9'RING 10'4.5

1 10 CHEESE·fD.sCREW M3X16

9
TERMINAL CQNNECTORCAbE CLAMP
TYPE

1
S

PUSH BUTTON IRiSH ON - Ri5H
OFFJ WITH TERMIW,L CDVER

7 LED CONNECTOR

6
LEO WITH CIRCUIT ~.()[UE
WITH IITE6RhTEO lYPEILEO ! t-EfoT SIt-!<

S TUBE ASSEMBLY
4 HOlDING Alt{;

3 LAW HOLDING Rlt{;
2 SPOT lNlT
I FRONT COVER

I 11 I 12 13

ALT£RJ.TIONS AUTHORITY

N1L
r

Nil

A

"1 ~~~769ILATESTl lSO: 1"'l83!LATE5Tl

3 '~~~i~~~hTESTJ NIL

-

B

,-

I
SEE NOTE-12

NIL C

AS REQUIRED

NIL r--
NIL

ITEM-9

ITEM-B 0

I ~S.~I.~_~llATESTJ lS~~~~~~;~T)

I ~~~~(LATES1) Is~~~~~~~n

IS: I079tLATESTl

FE-11O
IS: 1079lLATESTJ

FE-41O

3
IS: I079IL"TESTl

NIL NILFE-410

3 NIL IS: 7906ILATESTI
Si ..••II<.t.[SSSPRlw

STEEL

3
IS: 1356!LATESTJ IS: J36/ILATESll

NILTA6-1 P-14.A2-70

I NIL NIL SEE NCTE-S

I NIL NIL
IDEC.AB.6A
..._---

ws~ 2S.IZG.39JJ.OO
I ~)I).IOl:l919I NIL OOIHfOltER

WSu -PoW tlI. --I NIL NIL SEE N01E-9

I LW16109 NIL ITEM-5
I LW76109 NIL ITEM-4
I lW16109 NIL ITEM-2
I LW16109 NIL ITEM-I
I LW76111 NIL NIL

WELD LENGTH ITEM DESCRIPTION" DIMENSIDNS "'ASSLY DETAIL DRG MAn. L SPEC. REMARKS

NIL H GRDUP ELEcTRICAL SUI'EIl:SIED£S,: NIL
WEIGHT FilE ID:'bikr-om'ledllQht']w76094.prt'

NIL KG LED LIGHT FITTING FOR BERTH READING LIGHT "'ALE ''''ED I ~ !o-
NI •••••• H' UPPER BERTH} FOR LHB COACHES, TVPE-F2 (2W "" I";""1.-. (AS PER SPEC. NO. ROSO/PE/SPEC/Tl/0091-2016.REV.1) $E3 DON I~.;.
NIL H RAIL COACHFACTORY.KAPURTHAlA " ••••••. NIL

~I -: tvlcp,,:ptCfctl~ I I~S Pl NO. INIL

NIL"EIG", H ~ S'EID&D I 4~/D&O ~~.G·~~J~~':s~E~9~1I
I 9 I 10 I 11 I 12 I 13
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~'I

~~

1J i
CD Llf1 I

I
I
I
I

i~
:~

j' :

a I 9 I 10 I 11 I 12 13
IILT."13 Al.t.DAlE ZONE ALTERATIONS AUTHORITY

INIL NIL TNIL1 NIL I NIL

A
1BX11X1~

,6
I~

A "-

WIRING DIAGR~

TABLE-1
DEl AILS OF TERMINAL CONNECTOR

_QESCRIPTION CAT.NO. aTY /FITTING

MALE CONNECTOR ~i~~~~DO~I~~~R IN 1
WITH CAGE CLAMP PHOENIX MAKE

FEMALE CONNECTOR (721-103/026-000) OF

WITH CAGE CLAMP ~/~H~t~~ ~~~ESIMILAR

12. ITEM-19 SHALL BE COLOURANODIZED TO MATCH ~ITH THE COLOURSHAOE OF THE FITTING AND SHALL BE SUPPLIED LOOSE FOR EACH FITTING.
11. SUITABLE STOPPER TO BE PROVIDED TO LOCK CLOCK/ANTI-CLOCK ROTATION OF THE SPOT UNIT.
10. AOEOUATE HEAT SINK ~ITH PROPER THERMAL MANAGEMENTS~ALL BE PROVIDED ~ITH LEO ~100ULE.

9. LED CIRCUIT MODULE SHALL BE THE PART OF THE LEO (INTEGRATED TYPE) MADE Of NON-METALIC P9T MATERIAL AND UNIVERSAL DESiGN
SUITABLE fOR 110V AC/OC SUPPLY. THE OPERATING VOLTAGE SHALL VARY FROM 90V TO 140V WITH 15% RIPPLE.

B. ENTIRE ~IRING AND NOTCHESSHALL BE COVERED~ITH 11'/ol THICK FIRE RETAROENT SLEEVES AND DULY SECUREDWITH THE HELP Of ITEM-14.
1. ~IRING TO BE DONE ~ITH 1.0 SO. 102>4. PTFE CABLE OR E-BEAM CABLE OF ROSO APPROVEDMAKE ONLY.
6. ITEMNO.-2 & 3 TO BE DULL ANODIZED TO IS: lB6B. GR-AC 5.
5. TERMINAL CONNECTORSHALL BE OF CAGE CLAMP TYPE WACO/PHOENIX AS INDICATED IN TABLE-T.
4. ALL STEEL ITEMS EXCLUDING HARO~ARESHALL BE GIVEN SURfACE TREATMENT FOR ANTI-RUST & ANTI-CORROSIDN BEFORE FINISHING YITH

POYOER COATING. T~ICKNESS OF POYOERCOATING SHALL NOT BE LESS THAN 60 MICRONS TO YHITE COLOUR (SHADE NO.042 • IFB YHITE' Of
MIS BERGER OR SIMILAR IN MIS ASIAN./ MIS NEROLACMAKE PAINT) WITH GLOSSY FINIS~.

3. ONLY TIG WELDING SHALL BE DONE AS PER REOUIREMENT.NO 07HER YELOING IS ACCEPTABLE.
2. fRAMED MOUNTING OIMENSJONES ARE TO BE SRTlCTLY ADHEREDTO BY JIG PUNCHING.
1. ALL DIMENSIONS IN MM.

llOTE:

G OETAIL DRGS STARTING WITH "LI" ARE INTERNAL REFERENCE LISTS ONLY AND ARE NOT FOR ISSUE

ANY MANUAL ALTERATION SHALL AUTOMATICALLY RENDER THIS DRAWING INVALID.

FOR UNTOLERANCED DIMENSIONS REFER MDGoooal DATE OF FIRST ISSUE 120/05/2016

1 I 2 I 3 I 4 I 5 I 6 I 7 I 8

STOPPE~OCK I
ROTATION OF SPOT UNIT

,i-

IV
I

~i "
/

/
I 1ft \1, "/

\
I I

\ 'ij..~/ /
\ \~"'b ~Jt':!L /~,•••....•.. -;:;-

~
"~

r

---
-=1""

--
50

BOTTOM - VIEW

I
I
I

~! I~"j:~
----

35- I

/~
U1

I -
I

1 IS: t759[LA1ESn ISO: 1483[lATESTl SEE NOTH2TY-[

3
IS: ZOI6flATE51J 15' 1:'E7IlATESll

NIL CT-2.TY-A P-11.A2-1O

I NIL NIL AS REQUIRED

I
IS: 13&1{LATE511 15' 1357ILATfSTI

NIL1.B.T-1 P-11.A2-10 -
I

IS: J::ffillATESTl IS' 13611LJ.TfSTl
NILTAB-1 P-11.A2-1O

I LW76109 NIL ITEM-9 I

I LW76109 NIL ITEM-B 0

3
15: I079tlATESTl

NIL NILFE-110

3 NIL 15' 7~ILATfSll 5H~~t.SS5Pfll!'O

3
IS: 1366IL~TEST) IS: 1367(LATEsTl

NIL
TAB-4 p-t"'1."2-70

19
PHILLIP NQ.CSK.TAPPIt>6 SCREW
5T 4.2X25-[

18 PLAIN WASHER ¢ 3.5

17
F I HE RETARDENTSLEEVE
10'3.5.00'1.0

16 HEX.HD.NUT M3

IS CHEESENQ.SCREWM.3X5

11 P-CLMlP

13 BRACKET

12 SCREWINGPIECE ¢ 6X1

II STEEL SPRING 10'4.5

10 CHEESENQ.SCREWMaXI6

9
TERMINAL CONNECTORCA6E CLAMP
TYPE

8
PLSH BUTTON IPUSH ON-PUSHOFFI
WITH TERMINAL COVER

7 LED CONNECTOR

6
LED WITH CIRCUIT MOOLtE
WITH llNTHR\lEO T'rPE1LEO &. 1£\T SINK

S HOLOI,\; RING
1 TIllE ASSEMBLY

3 LAIo'PHlLDINS RING

2 SPOT IJm
I FRONT COVER

I NIL

I NIL

IJIS~ABE

I ofEF.N).IOO!D3I
IIVSa..e1>AATN>.

I NIL

I LW76109
I LW76109
I LW76109
I LW76109
I LW76112

NIL SEE NDTE-5

NIL rl."#Jy.~~~.,,,,,,,,n· MKF
2S.I:I&.::EOI.OD

NIL OR »It OH£R

"""""'-
NIL SEE NOTE-9

NIL ITEM-4
NIL ITEM-3
NIL ITEM-2
NIL ITEM-I
NIL NIL

""'T\. ••. s~tc. REH.lRKSWElD LENGTH ITEM DESCIUPTION •• O'IMENSIDNS (PASSLY OETAIL ORG

NlL H GROU~ ELECTRICAL SUPEItSEDES: NIL
WEIGHT FILE O:\.bikram\.lw\.tw7609S.prt

NIL " LED LIGHT FITTING FOR BERTH READING LIGHT SCALE m/EO I ~ h

NI:· .•.
REA

H2 (TRANSVERSE lOWER BERTH)RHS FOR lHB COACHES, TVPE-F3(2W) CtCl I
"-/-&<* (AS PER SPEC. NO. R[)SO/PE/SPEC/TLl0091-2016.REV.1) $t3 OR. l&aIIL
NIL H RAIL COAOHfAOTORY. KAPURTHALA """ •••. NIL

~' '7 tq~~Cfi1WT"rlf IRS PL NO. INIL

~ 8EEID&0I 4~D&D ~~?·~~J,~z~.!'~E~9~/1
I 10 I 11 I 12 I 13
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TABLE-1
DEl AILS OF TERMINAL CONNECTOR

DESCRIPTION CAIT.NO. aTY IFITTING

MALE CONNECTOR ~~t~~~DO~I~(LSAR IN 1
WITH CAGE CLAMP PHOENIX MAKE

FEMALE CONNECTOR (721-103/026-000) OF
WITH CAGE CLAMP MIS WAGO AND SIMILAR

IN PHOENIX MAKE

NIL " LED LIGHT FITTING FOR BERTH READING LIGHT SCAlE SSE/ED I Ww1'v-
NI:"'" H' (TRANSVERSE lOWER BERTH)LHS FOR wa COACHES.TYPE-F4(2W) "" T "
......../.-. (AS PER SPEC. NO. ROSO/PE/SPEC/TLl0091-2016,REV.1) $£;3 DR' ~_d
NIL" RAil COACHFACTORY. KAPURTHALA " ••••••. NIL

w~/~ tcvl$~~ IRS PL NO. INIL G

NllHEIGHTH ~ SEE/O&J -5·~O&0 ~~~i~~JS~~;~E~J~/i

T 9 T 10 T 11 T 12 13

f-

12.
11.
10.
9.

F B.
7.
6,
5.
4.

f-
3.
2.
1.

NOTE:

G

1

FOR

ITEM-19 SHAlL BE COLOUR ANODIZED TO MATCH VITH THE COLOUR SHADE OF THE FITTING AND SHAlL BE SUPPLIED lOOSE FOR EACH FITTING.
SUITABLE STOPPER TO BE PROVIDED TO lOCK CLOCK/ANTI-CLOCK ROTATION OF THE SPOT UNIT.
AOEOUATE HEAT SINK ~ITH PROPER THERMAl MANAGEMENTSHAll BE PROVIOED VITH LED MODULE.
LED CIRCUIT ~,lOUlE SHAll BE THE PART OF THE LED ( INTEGRATED TYPE) MADE OF NON-METAlIC PBT MATERIAt ANO UNIVERSAL DESIGN
SUITABLE FOR 11DV ACIOC SUPPLY. THE OPERATING VOLTAGE SHALL VARY FROM 9DV TO 14DV VITH 15Y. RIPPLE,
ENTIRE VIRING AND NOTCHES SHAll BE COVERED VITH 1M1~ THICK FIRE RETAROENT SLEEVES AND DULY SECURED ~ITH THE HELP OF 1TE1oI-14.
VIRING TO BE DONE VITH 1.0 SO. Mi4. PTFE CABLE DR E-BE~ CABLE OF ROSO APPROVEDMAKE ONLY.
ITEMND. -2 & 3 TO BE DUll ANODIZED TO IS: 1B6B, GR-AC 5.
TERMINAl CONNECTORSHAll BE OF CAGE CLM TYPE ~AGO/PHDENIX MAKE AS INDICATED IN TABlE-1,
AlL STEEL ITEMS EXCLUDING HAROVARESHALL BE GIVEN SURFACE TREATMENT FOR ANTI-RUST & ANTI- CORROSION BEFORE FINISHING ~ITH PO~OER
COATING. THICKNESS OF POVOERCOATING SHAll NOT BE lESS THAN .0 MICRONS TO VHITE COLOUR (SHADE NO. 042 • IfB WHITE' OF ~/S BERGER OR
SIMilAR IN WS ASIAN./ WS NEROLAC MAKE PAINT) VITH GLOSSY FINISH.
ONLY TIG ~ElOING SHALL BE DONE AS PER REOUIREI-ENT. NO OTHER ~ELDING IS ACCEPTABLE.
FRAMED MOUNTING OIMENSIONES ARE TO BE SRTlCTlY ADHERED TO BY JIG PUNCHING.
AlL DII-ENSIONS IN MM.

DETAil DRGS STARTING WITH "ll" ARE INTERNAL REFERENCE liSTS ONLY AND ARE NOT FOR

ANY MANUAL ALTERATION SHALL AUTOMATICALLY RENDER THIS ORAWING INVAL'ID.

UNTOLERANCED DIMENSIONS REFER MDGOOOBI DATE OF FIRST ISSUE 120/05/2016

1 I 2 I 3 I 4 I 5 I /6

\lr/ElO lENGTH

NIL H

WEIGItT

1 10 T 11 I 12 13
ALl.DATE IlONE I AlTERA.TIONS I AUTHORITY

NIL I NIL I NIL I NIL

A

19
~ILLIP HEAD COUNTERSLNK
TAPPING SCREWST4.2X2S-[

IB PLAIN WASl-ER¢ 3.5

17
FIRE RETARrENT SLEEVE
10'3.5.00=4.0

16 HEX.HO.tffi M3

IS [HEESE HO,SCREWM3XS

14 P-DLAMP

13 BRACKET

12 SCREW1M; PIECE ¢ 5X4

II STEEL SPRING 10'4,5

10 CHEESE He.SCREW M3X16

9
TERMINAL CONNECTORCAGE CLWP
TYPE

B
F\JSH BUTTON IPUSH ON PUSH-OFF)
WITH TERMINAL COVER

7 LED COIol\ECTOR

6 LED WITH CIRCUIT MOOUlE
WITH 11NTEat\TEO lYPEllEO & HEIIT Sltl<

5 HlJ..D!M; RING

4 TIIlE ASSEMBLY
3 LAMP HOLD!NG RI NG
2 SPOT UNIT
I FRONT COVER

-

4
IS: 17E9(L/l.TESTl ISO: 1483ILATESTl SEE NOTE-i2TY-C

IS: Z016ILJ\TESTJ 15: 1361ILATESTl
NIL C3 T-2.TY-A P-I<.AZ-70

3 NIL Nil AS REOUIREO

IS: 1l:r1llATEST) IS' 13i7ILATESTJ
I 4,8.T-1 P-14,A2-70 NIL -

IS: lEitLATESTI IS: 1367ILATESTl
I TAB-4 P-14,AZ-70 NIL

I LW76109 NIL ITEM-9

I LW76109 NIL ITEM-S 0

lS: I0191lATESTl
NIL3 FE-410 NIL

3 Nil IS' 79061LATESTJ ST••.Jt,lESSSAl' •.•• STEa

3
IS: ll:iSllATE5TI 15: 1367lLATESTl

NILTA6·4 P-14.AZ-70

) NIL

I NIL

WS"""-"+5Oll"
I -flEF.Pll,locel3l

lUSB..8-f'lRTtIl.

I NIL

I LW76109
I LW76109
I lW76109
I LW76109
I lJl76113

SEE NDTE-5

I.~'::~~AE

ITEM DESCRIPTION •. DIHEt<l$IOHS lPASS..'l' DETAil ORO

GROUP ELECTRJCAL SUPERSEDES: NIL
FILE D:'bikrom'lw'lw76096.prt

SEE NOTE-9

ITEM-4
ITEM-3
ITEM-2
ITEM- I

NIL
REMARKS
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LED LIGHT FITTING, TYPE-F5 (2W)
FOR BERTH READING LIGHT FOR CONVENTIONAL AC COACH

(AS PER SPEC. NO. RDSO/PE/SPEC/TU0091-2016. REV.1)

CAD FILE: ED-CAD\ 140 7-6 051---00.DWG

DATA
CODE NO. INDIAN RAILWAY

STANDARDS

SHEET

1 OF 1

SUPERSEDED BY: -----~-_._.---
SUPERSEDES:

SCALE ~E7D _=-~_==
1,2.5 CHD. _

ALT. ----_._-_.
DRN RATHARAJ.A

All !!
.r::::::J. ~ INTEGRAL COACH FACTORY
c::::::J ~ CHENNAI - 38

page 33 of 115



r-'

LED LIGHT FITTING, TYPE-G (1W)
FOR EMERGENCY EXIT INDICATION

(AS PER SPEC. NO. RDSO/PE/SPECITLl0091-2016. REV.1)

CAD FILE: ED-CAD\ 140 7-6 D49---DO.DWG

DATA
CODE NO.

140
INDIAN RAILWAY

STANDARDS

SUPERSEDED BY:

SUPERSEDES:

SCALE SSE D
1:2.5 CHD.

ALT.

DRN RATHARAJ.A
ALT i

SHEET

1 OF 1
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14. ALL 11EMS H::XCLUD!NG STEEL &. H"RDWAREl SHALL BE F1RE RETARDANT.
J3. THE LIGHT F'ITT1NG SHALL BE PPLIEO IN ASSEMElLED CONDJTION AND READY TO FIT IN COACH,
12. ENTIRE VlJRING SHALL 8E C WITH FIRE: RETARDENT PVC SLEEVES.
11. WIRING TO BE DONE WITH 1 M. PTFE CABLE OR E·BEAM C"elE QFRDSO APPROVED MAKE QI.JLY.
10. TERMINAL CONNECTOR SHI\LL CAGE CLAM? TYPE OF WhOQ/PHOENIX MAKE AS INDICATED IN TABLE-I.
9. FINISH OF THE FIliNG SHALL BE EXCELLENT WITHOUT ANY UNDULATION/W"VERING IN .THE COMPONENTS.
B. ITEM-S SH"Ll BE MADE OF POLYCARBONATE MATERIAL IUL94. v-a GRADEl IN SUCH" IJI••.•NNER THAT •SYMBOL• 15

jl\lOIC •.••TEO IN L1GHT RED "NO REST IS OPAQUEDARK RED FIELD.
7. POWER CIRCUIT SHALL BE ARRANGED IN SUCH A MANNER TH"T IN C"SE ONE LIGHT BAR IS DEfECTIVE,THE

OTHER LIGHT B..••.R KEEP ON FUNCT ION I NG.
6. LED BASED SDU..••.RE LIGHT BARS SHALL BE STI\CKED TOGEi\-€R AS SHOWN IN ITEM·.<I FDA ILLUMIN:\TlON.

LED STACI< SHt\LL BE PROVIDED ON LACQuER CO"TED PCB. NECESSARY RESiSTANCE AND DiODES or
ADEQUATE RATING SHt\LL BE MOUNTEO ON PCB FOR !.tAKING lHE. FITTING SUITABLE FOR POWER SUPPLY OF
24V OCI3:':: RIPPLE) FROM DC-DC CONVERTER.

5. ITEM-3 SHo'ILL BE DULL ANODISEO TO 15; 1868-82 GR,o'IC 5.
4. SCI-!EW.T1C OlAGRAM.iJ ••.••.NUFACTURER'S INSIGNIA SH..••.LL BE SCREEN PRINTED ON AL.PLATE A.I-,J[)P.O.

NO. '" S.NO. IN THE FQRt.C OF 'YYYYMMNNN' WHERE 'YYYY' STANDS FOR YE•.••R. 'MM' STANDS F"OA
MONTH •.••ND 'NNN' ST.•••NDS FOR RUNNING S.NO.SHALL BE PUNCl-1E.D ON IT AND RIVETED AT THE
BACK SIDE OF THE fiTTING,

3. ITEMS EXCLUD1NG KARQWARE SHALL BE GIVEN SUAF•.••CE TRE.•••rl.lENT FOR •.••NTI-RUST <So ANTI-
BEFOR~ FINISHING WITH POWDER CQAT1NG.THICKNESS OF POWDER CO",TING SHALL NOT BE

L 60 M1CRONS TO WHITE COLOuR lSHADE t..ID.O"l2 "IFS WHITE" OF' IUS BERGER DR SIMILAR IN
IAN,/ M/S NEROLt\C MAKE PA1NT) WI1H GLOSSY FINISH.

2. MOUNTING DIMENSIONS ARE TO BE STRICTLY ADHERED TO t3Y JIG PUNCHING.
I. ALL ENSIONS IN WA.

Il NOTE:-

I

;'r E$l E~l 1

f ri;~~;;il~

380

400

ASSEMBLED VIEW

~i~.g~~~Eg(~p~Y~:L~23IN0~~~~~I~~~K~R z

~T¥~LEAg~~c~~R~~~ -b~3~~~~L~oINo~~,~I X 2

;®ID
119.5-

FIP EWDlET ASSlY.

T~I~Cl»EC1lJ1[niEClMP

TlI'E

B ~~~~I6Il.ATfST Is~~~~~~~n

B ~~~~;W~ATEST IS~~~~~~~~~n

I ll7ElI'l NIL

IS:BJ31l.A1EST

'AlH

B ~~:;,,"':'lU_ATFSTIs~~~~~~~n

B ~~~3JSJ:~ATEST

12 1~~~:D>"JtlA1EST NIL

13 :~:161t.Al!ST 15:p~~:~~Tl

12 ~~aJIGIL~l[,;T 15~~~:~~~~Tl

12 ~~~~:l.A1EST IS'p~~~~~~~TJ

f/ll POT

2 NlL reT
2 NIL 15~713!1.AIESll

,,~~~~t.AUSTl Nil

I IiW:KH 1.5lllISXlOO 2 ~~~~:Il.AIESlll NIL

nOt DtSulnlDN 1 CIMUUOoll UIL nUlL DIl6 II"~.• "".

_ ELECIRJCN,. U'l!I:WU, L W76C06 AL T c
Fill O:\bikrom\lG-dl i 0.1-11:\ r ••••760e7.prt

TCf'CO'lERCFPCllKl1ir~

P(B1«.6lt.G

HP FiWE

~11.2SlI21JSO

I Nil Ui UD LIGHT fIlliNG fOri TOilET ~DICATION ~I lUlU I X.fc-fr'~
~_MJ IN lHB AC COACt£S, TVPE-H1 (1W) 1;10 I
~ (AS PEA SPEC. NO. RDSO/PE/SPEC/TlID091-ZD15,REV.1j 1.63 __ 1M1:~

NIL '4 RAIL COACfl FACTORY. KAPU!nHALA 1If.-ulo. NIL l

,:~".,,:' t"1q>R:l'+;cn:tiq;qmi9f I IRS. PL NO. NIL
.~~ SfEfND 4~D O~,~.NN9LI'~~:~E~~~~i

16 17 'I IS 11
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ICF/STD-7 -6-0521 ALTERATIONS

0 07(2016

" ~ \1 F:= TOILET INDICATIONUGH!
FORWGACCN,wtSCVIAC,IItSCZACr-- - AND WGrsCWAC COACHES

ADDED.

00
(PICIUII!FORIC) j(PJC1U1CFORWC)~ '" ..I-' 5.at\~

L---

~
SSEjO D .C~EjO

- fJ -

"
- ,

I .-J
6=

240 I~L
260

~rt=~
t~

wel I IC

inl 1\ _._.~ -._-_._.----_._-- COL-I ._.-.--_._._.---.-,-.-.-.-. COL-II

I-J~
-_._._-_._._._.__ .- -_.-_._._._--_._.- ---_.-

.29..../JQ-L 140 i
IC I I I IC

lilt- fJ ~ j'l-- ~ ~ REF. DIAGRAM FOR WGACCN, WGSCWAC, & WGSCZAC
[ , -

truR[fUi ~)I001
~'" (P~WRCFORIC) ~~UR[ FORWC) ~Ig PICTURCFOR~)

I I IWC IC I

~
- I~ ~ <i- I I---

III I" COL-I I COL-III
II I -'-'-' ---'-_.-'-'-'_. ------ _.-'-'-'-'-'-'-'-' -'--'-'-'-----'-'-'-'--'-'- '.......'. --'-T-"--_. 240 240 I260 ===:J 260

COL-I COL-II IC I I WC--- ---

i"
$l

I<PICTURE FOR WC)

r;r-
~

EURCIOIIlltl! (P~TUR[FOR~)I
~

REF DIAGRAM FOR WGFSCWAC-

010-00
~'"

II ~i'" WC
~(PICTUR£ FOj I ;)1 ROOM .~

- fJ I (PICTURE FOR IC)
.~ L- ~

SHOR£RROOM) (P~1UR£fORWC)

~

"
\

-- ---------~-II
-._._. -'_._-_._._._-_.-._._._.-'---,-,_._._._,-,_. __._'--"_.

L==--- ;:~- 240
260 i

COL-III COL-IV I IC \---
n

~ ~
il

~ ~
REF. DIAGRAM FOR WGFACr- '---

E::
COL-IV

o oj
(~C1U1CFORwe) (PICTUR£ fOR 00

[PICTUREFORWC)~ "'I SHOWERROOM) ~"'

J-~ ~
IV Iii II I GROuP:7-6 ..• SUPERSEDED BY,

<i '--- ~ I SUPERSEDES:ICFjsro 7-6-052,AlT-na

• LED LIGHT FITTING, TYPE - H2 (1W) SCALE SSE;D IN.' ,

i I II
1:2.5 CHD,

240 240 FOR TOILET INDICATION IN CONY. AC COACHES ALT. N.SASIKUMAR

260 --I 260 (AS PER SPEC. NO. RDSO/PE/SPECITLl0091·2016, REV.1)
DRN RATHARAJ.A

ALl o I [

COL-V COL-VI ASSEMBLY DRAWINGS CAD FILE' ED CAD\ 140 7 6 052 SAOo.OWG E3.@t I'NTEGRAL COACH FACTORY---
~ DATA :.1 INDIAf\.1 RAILWAY I SHEET

CHENNAJ- 38
-07-2016 20-05-2016 C1D40.

STNWARDS 1 OF 1 ICF/STD-7 -6-052I ALT.-liiArr OF LATEST ALT. DATEOFFlRSTlSSur OY.CEE(O
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UlS ASIAN.
2. FflAUED
I. ALL Dlr.IDSlONS IN lAl.

NOTE:-

I

---~

11

M'~=h -p

II I

j~~ ~-tJ- JJ

" " I " I " " "N..T.ICI N..T.'''''''' - Al.TPl/oTIO.Ei ~m

NIL NIL lNlL 1 N):" ~~Il

,

z ~.:BI.':~~1ESTI IS~~~~'2':~~STI
B ISII;&ollo.lfSTIIS:I::6i!l"TESll

P-3,1t\8-1 P~I","2-1O

B IS:I:e;llAIESTlIS:I357ILATESll
1'-14,1,2-10

:""'-7'1- __ 'I 5 Rt..m£RPAO<I~'G I E~Sf'(}.GE :~'I5.

1G
r. 'EM; 2 'IL 'IL SEE NOTE-7

12 3 LEI6 >0.0116 ""0<El 2 ". "'''''~~'' '" NIL --
1<013 ' Fe"';IO I

WJ
~ - 2 1l0nQl.lPLATEIXSBXI20 I ~_::ll\..ATESl NIL ~'i:i.~ltil91l~

.l I I 10'" COVER I N1L 051 N.JMINI1J4 Nll.. J

ai ~ "'!lO l~WG'M 'f... onClIll'1lGW l OIWU1D~5 ISU OETi.llo.~ 1\1.". I Sl'IC. _J_S

=W
NIL II DllfIUl' ELECTRICAL II,I'I:UII>I$ NIL

• 'lItlGIIl rJ,J O:'blk,..c ••.•'I.dl, rlt'I.,,76098.r-t

~ LED LIGHT FITTING I~LI m,to ~

LLl.. 1J ~ FOR PASSENG,R ALARM r.H..••IN INDICATION. TYPE-I (3W) c>Io i:J-]~C 6 ~ (AS PER SPEC. NO. RDSO/PE/SPEC/TL/D091-2016,REV.1) .5.3 D"" ~

NlL \lA.llCOACHfAC10f\V.UPUIlTKAU w_ NIL_ ~

;-_. ~~'i;qct1~ 1 IRS PL No.-TNIL

{~".~ ~ D~.G.N,?:I~~?,~,?~~
16 17 18 ,g

.-
-6

~

i"ANU. A~"TEIItJS1GNIA
0- 5.1\10.

!P.O.NO. I

TABLE-1

OETAIL OF TERMINAL CONNECTOR

4-taND0CTOR ~~~b-~~'S~I~~~
TE~M1NAl.. STRIP IN PH:)ENIX MAKE

I
jNTERNAl· REFERENCE liSTS ONLY ANO ARE NOT FOR ISSUE.

ZCIOSl2016

DEtAil ORGS STARTING WITH -U" ARE

OATE OF F IRSl ISSUE I. .

MOOULE SHALL ee: ~ CF NCI'J 1oIE'T .••••.•.IC PelT lolA'TERIAI.. I. UHVERSAL DESIGN SUITABLE FOR: A[:/DC SUPPLY.
TAGE SHr\l.L VARY f'AOl,l QOV TO I<4OV WITH 15:K RIPPLE.

TOA SWlu. e£ or CABE CLAM" T'fPE WAGO/Pl-I)ENIX ~E AS INDICATED IN TABLE-I
CAST ALU,UNllAI.TI-E OJTER SERF''''CE CF TH:: FITTlfID SH.'>lL HAVE SIoOJTH FINISH

8E: f1'lEE FRI;).l 8I.Ila.ES At.O SCRATCHES ETC.
IGl£D.
E ......0 P.O.I'O. & 5.NO.IN 11'£

I"OR MONTH IKJ '1'H'l' STANOS
PLATE AND PRO'VIOED INSICE.

.ELDING 15 ActEPTAeLE.
TI.£NT FOR ANTI-RUST 4 ...ml-

POI'DER COATIN3 Sl-W.I- NOT 6E
•a MIS BERSEfl OR SIMILAR IN

tNISH.
o TO BY JIlJ l"UNCHING.

Slr "0
~ u '\l

So'S. :

u...==!J LJ
~--

IJ) 1'l....J z

SECTIDN-CC

1

1& LEDCIII:UITI(X).LE

IS TEft,lIWJ.SlRIPll\TH
fllllt.6fL,v.,(;§

1'1 PLA]N'i'ASf£R ¢ 5 z ;5:Z~I~~~ATESlll::;~.~I_t.:oTE5Tl
z ~~~~~TE5T) ._-~_.-

I ~~~~~lE5Tl

J 15~~:t:5Tl NIL

2 15~.~~~~"~T 1~:~~~bE5TJ

t-'-~01C8t£T

B CHHO.5OiEllt.61QJ

I 7 l-EX.I{).M)T l.I2.5
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lil:E!Ej
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,m"~,",,
CAGE Cl"l.lP !VPE

2 WilY TEfl'A1NAL
C"O~ C\.AI!P ~vFE LW C~rvER Sl,PP\.Y

\10'1 "C/DC

., •• OJ.,,,.,
, ..... '" .
, .. , .. , ... " .

stlfEIlLUICIlIAWIl'CllllOtr.tlT
I'DRR[HR[IItf.~ll.l)

14.WIAE
13.DlfF

OE
BE

12.
"AII.WI

10.

l GUARD SHALL BE
MATERIA

le/s ..••Ble
RQU seA
F" THE L
WITH 01 ".~~~

!! 1-- ~r~il1:.-J:L1

ROM 6 MM 01 ..•• G.I.WIRE IN OUTER SIDE AND 3 ),1M DIA G.l.WIRE: IN INNER SIDE.
DRMING TO UL 9~VO & MADE FROM 'LEXAN SP2"l-<I92X' fiRE RETARDANT POLYCAR6QNATE MATERIAL OF

WlTH PRIOR APPROVAL OF CEE. O\FFUSi::R THICKNESS SHALL NDT BE LESS THAN 1.5~. AND SHALL
ULTRA-VIOLET SHB1LtZED.

ALUM)!\L:f,l SHEET/F IRE RETARDANT POL YCARBON ..••TE O~ FIBER SHEET
MAX.l ANO MOUNTING DIMENSIONS FIXED TO 1'IOM~.

BLE Of ROSO APPROVED IAI\KE ON\..Y,
PR1NTSD ON ALUI.1INIUM PLATE AND PURCHASE ORDER AND

YE"R 'MM' STAl'D fOR MONTH AND 'NNN' STANO FOR RUNNING
TE "toD RlvEHED AT THE BACK SIDE. Of THE FITTING.

o WE LED OR]vER.
ALL AROUN:) CATIONS II'DICATEO ON DRA'IIlf\'G

IREI<IENT.NO WELDING 15,..,CCEPTABLE,
FITT RG.ND,CC76052.

WAGD/P II lNDICIITED IN TABLE· I •
VEN SURr NT FOR ANTI-RUST t. •••.NTI-CORROSION

OF POW[)£ SHlIlL NOT BE LESS THIIN 60 MICRONS TO WHITE
DR SHULAR IN WS ASJAN,/ M/5 NEROL,\C M..••I<E PAINTI WllH GLOSSy FINISH.

TO BY JIG PUNCHING,

9.
8.
7. 3mrn.
6. ONl..y
5_ DOME
.,. TERU
3.

~
21

CA
CE

AS
R F
L'I NG HAAD'I/'\ .•••L

POWDER COAT I _TH
42 'lfB-WHITE' OF MIS
ARE TO BE STR I CTL Y J',D
~M.

/
-r-

DETAIL DRGS STARTING WITH ~LI" ARE INTERNAl. REFERENCE LISTS ONl.Y ANO ARE NOT FOR ISSUE.
....._----,---

OATE OF FIRST I SSlJE i 20/05/2016

m I s 1~

ANY MANUAL ALTERATION SHALL AiJTOMATtCALL'( RENDER THIS DRAWING INVALID. I
!FoR UNTOLERANCED 0 lMENS IONS REFER HOGoooa -----r-

1 I 2 3

Zl WIRE IIESH 5lWlO fUJ,! 6 I WIRE.
20 _IRE IIESH bLWID 3.ol G IIl'1RE.

19 {I)l.!EKEY

18 SCIlE'il'IW> PIECE ZX1SX"S-N

17 OI'RII\G.~SIt:~""

SEE NOTE-H

SEE NOTE-I-4

NIL

NlL :~:';lo01'ilu..msT1.

5 i~;.~tlol\e~TI ::.~ flAltST>

NIL

NIL

---G
NILI 5 i~~,~~~lL~18TI

F ~~.~~ flAleST,

IS'I.l\1lU.IESI'
'-l~J2-lO

IS' 1:lS7tl~leSll
'·I~.A2-1O

IS'Zt:62 Il~IESro
ll-llQWl:

13 RI'tEr

1'Z DU{l5[REIl Ml3X6

II Z-aN.lJ:JOOIEfll,lINALELeo<
10 Ef'[)lSf>(N;E

9."""

1"1 i~~~_~U.T!ST' ALLNINllJl

IS'1;611LJ,1£ST,
'·I~.R-XI

NIL.

NIL

SEE NOTE-4
SEE NOTE-7

'I 15'\$&tlJ,lFS1'
• .8.1-1

"Ie
<I,

.:

1 CAPTlVEgj£W THICKlIESS }I.~.: ::~

I NIL
I NIL

3 OIFFl.E£RlllVE~ IH1OO£SS-11.t.l I ~1;UT£'5T1

I ~~lJ,T£511

I ~~U1E'i11

PI.\.'r'(ISle(W.TE SEE NOTE-13

NIL SEE: t-OTE-12

NIl. NIL

NIL SEE NOTE-9

"BO UNIITH 'TP llUl:U'!I0N IllI1I1NSlRII, ,.u, IUUIl nlJ

Nil "_ ELECIRIC.'l. SUl'UUDllo'

qlGIlT rou D:'RDSO_LE:D_L IGHT'new·2'cc76"'S7. rt
~" loCoAlln('Elll~

~ LED LIGHT FITTING fOR SlR COACHES, TVPE~J (9W) I"-J \\,
~ (AS PER SPEC.NO.RDSO/PE/SPECITLl0091-Z016.RE\I,l) E3: ~<l

NIL Il..u.COACHFACTOA't,KAP'JIUHAL,A W.llN. ••• NIL

;:"""': fc'l<Nq~~ I IRS' PL NO. NIL

rm:m~T ~tEElP&pl ~41DI~I~·NNO~I,~:~7~~51~J
14 15 '8 11'1 18 l
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IV 111I ! " i I GROUP: 7-6T\i- -~--------'-'---_._-~-~---'--'._-'-------

II ! ! LED LIGHT FITTING, TYPE-K (9W)
I I
I i FOR ENTRANCE DOORWAY AREA

I I I

. 'I'! (AS PER SPEC. NO. RDSO/PE/SPECITL/0091-2016, REV. 1)
I I

I

I

r=- ' 250 I' 40 ,23,

.. I I

tf
.,

gl ; 01
! 21

I 0- e (f)
II .. '--.-1

I I 1L= ---. 175 j315

o_~~~~~270

~~
I 315

I
-------- ----1

ASSEMBLY DRAWINGS

20-05-2016 -i ;;$1"I-.,~

DAlE OF tAlESI All. DAlE OF ARSI ISSUE DY.CEE/D

CAD FILE: ED-CAD\140 7-6 048---00.DWG

DATA
CODE NO. INDIAN RAILWAY

STANDARDS
SHEET

1 OF 1

SUPERSEDED BY: -_.,----~_.-.
SUPERSEDES;
SCAI..E .~~ __ ~ ..•.....

,,2.5 CHD.
ALT.
DRN . RATHARAJ.A~"

ALT I!

EJ"'" INTEGRAL COACH FACTORY
""" CHENNAI - 38

page 39 of 115



"'tEJ,y®. l
i

L J

-1qg
~~ ~F~1 --------_.4-.

r·------·-----·---·-·-·-------------------------·---·-'---'-'
i ~ .
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11 OlFFL5ER

16 ~~~~~~ ~W:Vt

15 6fl{;4aCT 1;~~~~l_Et'"=8, E=I
~~:~Il.ATE511 ~=I~~~~~TESl NT L

IS: 3JS(LJ.T£Sll IS: ~D12IV,TES11

l'1PE'5
\S<I:uiIL.I1ES11IS'I$"lILA1EST!

1116,-1 P-4-7
IS: I07'3It.AIE511

FE-110

IS,;.'OI61L~TES1115: 13>JILMESl

lYF'E-B P+".A2-7D
15:3lJ>3fL~lESTl IS'«l1Z1L~lESTI
lYPE-B GRADE-
15:IDIVT5l115:1:E1ILAlESTl

'AS.-] I'-H.A2-?O
IS: ID79lLATESl
fE-110

1 SC~Ul~P'EtE 3X1SXIOO

TER\.lIw.L.Cf»,£CTa'1[A£E[LA~
1•.•

5 lEOCfllVER

SCHEMATIC DIAGRAM FOR LED LIGHT
(FOR REFERENCE ONLY)

TABLE-1
OETAILS OF TERMINAL CONNECTOR

OESCR1PT IONS CA'.NO. QTY/f" !TT lNl;i

Io'ALE C~CTOR '721-6031 or '-1/5 I
WITH C•••.GE CL,AtdP ."AOO Oft SIMILAFt IN

PHOENIX IA,I,I<E

F"E!J.A:..ECC»£C1(lA 17;21-\03/026·0001 'Y

WnH C/..GE Cl.AUP ws 'IIAGO OR SlLlH.A.R 1IN PHOENIX UAK£\.. TO IIHITE Cl:l.OUl'l 1
I WS /..Sl"-N./ WS N=:OOl.AC WAKE PAINTI III

2. rR~O LlOUHlIt-oG OIM'£NSIONS ARE TO & S

I
, ,,"':: "L 0''''''''''' 'N"",

ANY MANUA.l At,TERATION SHALL AUTOMAT1CALL't RENDER THIS ORAWING

, FOR UNTOLERANCEO D IMENS IONS REFER HOG0008

L:::::c

NIL--NIL...•...-.
NIL
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l"i ...~r
f--
\-.-------------------------------------H20

TABLE-1
DETAILS OF TERMINAL CQNNEC10R

~.
OEseR I PT I ON CAT. NO. QTY./FlTTING

MALE CONNECTOR 1721-6031 OF MIS WAGO AND I
WITH CAGE CLAMP SIMILAR IN PHOEN I X MAKE

FMALE CONNECTOR 172j-103/02S-00010F

WITH CI"I.GE CLAMP MIS WAGO AND SIf,llLi\R I
IN PHOENIX MAKE

2· CONDUCTOR 1260-1021 OF MIS WAGO AND
ITERM I NAL STR I P SIMILAR IN PHOENIX MAX£'

DRG. NO. ape.
LW7610D. II
AL T-NIL

LW76101.
2ALl-NIL

E~--,~~~f:.
e···~-···

9. D!FFUSER MATER.IAL SHALL 8E CONFORMING TO UL 94VQ & MADE FROM "LEXAN SP24-492x' FIRE RETARDANT POLYCARBONATE
MATERIAL OF GE PLASTIC/SABle MAKE OR EQUIVALENT WITH PRIOR APPROVAL OF CEE. OIFFUSER SHALL 8E FREE FROM
SCRATCHES, AIR BUB9LES. HOLES AND ULTRA-VIOLET STAB1LlZED.

8, HOUSING OF THE LED DRIVER SHALL BE MADE FROM lMM. THICK ALUMINUM SHEET/FIRE RETARDANT POLYCARBONA1E OR FIBER
SHEET MATERIAL WITH DIMENSIONS FOR MAIN LED DRivER (]60X45X35MM, MAX.) AND MOUNTING DIMENSJONS F1XED.TO 140MM.

I, ENTIRE WIRING AND NOTcHES SHALL BE covERED WITH 1~. THICK FIRE RETARDENT SLEEVES. .
6. SCHEMATIC DIAGRAM,MANUFACTURER'S INSIGNIA SHALL BE SCREEN PRINTED ON Al,PLATE AND P.O. NO, l. S.NO.

IN THE FORM OF 'YVVYMMNNN' WHERE 'YYYY' STANDS FOR YEAR, 'MM' STANDS FOR MONTH AND 'NNN' SIANDS FOR
RUNNING S.NO.SHALL BE. PUNCHED ON IT AS SHOWN IN LEGEND PLATE AND RIVETED AT THE BACK SIDE OF THE t:"jTTING.

5, WIRING TO BE DONE-WITH 1.0 sO,MM, PTFE CABLE DR E·BEAM CAelE OF RDSD APPROVED MAKE ON;..Y.
4. TER~INAL CONNECTOR SHALL BE OF CAGE CLAMP TYPE WAGD/PHOENIX MAKE AS lND1CAiED IN TABLE-}.
3_ ALL STEEl.. J iEMS EXCLUD ING HARDWARE SHALL BE GI VEN SURF ACE TREATMENT FOR ANT I ·RuST l!. AN"TI-

CORROSJON BEFORE FINISH1NG WITH POWDER COATING. "THICKNESs oF' POWDER COATING SHALL ,NOT BE
LESS THAN 60 MICRONS TO VlHI1E COLOuR (SHADE NO.042 "IFB WHITE" OF M/S BERGER OR SIMILAR IN
M/S ASIAN,/ M/S NEROLAC MAKE PAINT> WiTH GLOSSY FINISH.

2 _ FRAMED MOUNT I NG D I A~ENS IONS ARE TO BE STR I cll Y ADHERED TO BY JIG PUNCH I NG_
I. ALL DIMENSIONS IN MM.

, NOTE:-

-_._----_.:

c~~~~~~~i
!
i
i
j

.J
SCHEMATiC"[)TAGRAMF'ORL'ETIT'iGHi-··-

(FOR REFFERENCE ONLY)

12 OU~I~'"!2.-~.2".~ __ 2 LW76101 Nil Nil

" LEO ORIVER Nil NIL SEE NC1E-8

I 0 ~~ ~~K~~~n~~ SLCEvt: Nil Nil AS Rf::OlJ1AED

9 TERI.-IIN/l.L CONI-JECTOR SEE NC1H
8 SPRING WASHER "'~ Nil,

Nil

NIL

SEE 1 -
N

NIL.-.
Nil

NIL ~~--
NIL....,.,~~.
NIL
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2. ONLY TIG/SPOT WELDING SHALL BE DONE AS PER THE REQUIRMENT.
NO OTHER WELD I NG I S ACCEPTABLE.

I. ALL DIMENSIONS IN MM.

NOTE>

3 DIFFUSER ILENGTH"IB5MM.1 1
2 ~RI~ 4
I FRAME I LENGTH" IB5MM. I 1

WELD LENGTH DESCRIPTION a. DIMENSIONS a:>ASaY OETAIL IlRG

NIL M GROIJP ELECTRICAL $UPER5EDES: N J L
WEIGHT FilE D:\bikrom'\ledl ight',\LW76101.prt

lTEM-2

ITEM-9

ITEM-I
IlEKlRKS

NIL "
t.AREA

NIL 1'12

~/.-&+A-

NIL

DUMMY FITTING (TYPE-Pj

FOR LHB TYPE AC CHAIR CAR

DETAIL ORGSSTARTING WITH "LI" ARE INTERNAL REFERENCE LISTS ONLY AND ARE NOT IFOR ISSUE

ANY MANUAL ALTERATION SHALL AUTOMATICALLY RENDER THIS DRAWING INVALID.

FOR UNTOLERANCEO DIMENSIONS REFER MOGOOOa DATE OF FIRST ISSUE 20/05/2016
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I 62

I 44 18

8 I 9 I 10

lAL.T.~ AL.T.~TE ZONE

NIL NIL I NIL I
IS

10. :UIlABLE STOPPER TO BE PROVlCED TO LOCI< ClOCK/ANn-D..OCK ROTI\TlON OF 11-£ sPOT !..NIT.
9. MEIlJATE >OT SIN< WITH PllQPERTHERIl"L II.\NAGE~Nl S>l'lL BE PROVI[€O WITH LEO MOllLE.
B. LED C}FCUlT I.tJOU..E SHALL BE T"E P~T Of TrE lEO 11NTEGRATED TYPE) I.Y.OE OF NON.-t£TM..IC PET

W,TERI"L MIll.NlVERSAL rESlON sUITMlLE FOR IIOV ~CIOC 5JJ'PLY. THE OKRAlIfS VOLTAGESH.\LL
VARYmoM ~V TO 1<OV WITH 15' RIPPLE.

T. EfIllRE WIRING MIl N01Cl£s sHN..L BE OOVEREOWITH 1"-1. THII)( FIRE RETMUNT SLEEVES.
6. IflRIt-li TO BE 00»:: WITH 1.0 !:lUtd. PIFE CM!LE 00 E-eE1\M cm ..E ()= IiUSO APfROVEO MAKE Qtl.Y.
5. 11E_ 1D.-3 TO BE lllL ANI10TZEDTO Is~E6B. 6NC 5.
'1. AlL STEEL 1lE16 £XCLLDnEi HAAf.)IJ"RE SH.'oLl BE GIVEN 5rnFACE TRE ••..nENT fOO ANll-RJ5T a 001-

C£flROSlrn &FORE FINISHI~ WITH POWDER COhTINS.TH1CKI\ESS (f POWC€R cOMING SHALL NOT BE
LESS TlWI 00 MICR()5 TO \\Hm ClX.Wl ISIWE NO.O~2 "IFB \\Hmo OF MIS BEl16EROR SIMILAR
IN MIS ~slm.1 MIS 1£Ra.AC IMKE PAlfIll WITH Q.OSSYFINISH.

3. IN.Y 1I6 1lEL0IN6 5I'..ILL BE IlOI£ hS PER REIlJIIBENT.NO OTHERWELOIfE IS ~TMI.E.
2. FRA1.EIJM:X.mlfE OIIEN5I01£S ARE TO BE SRTICTLY AIl£REll TO BY JI6 FlKHIN6.
I. N..L 0l~10tS IN ""'.

NOTE: -

48

38

a
~
=

~
. ,(,

- _.

I I

~ SECT I ON-B-B

9. tit~~~~lffl 2 NIL

B.
FIRE RETAADENT SLEEVE

I NIL
ITHIl»ESS 1t.!M.1,. CONNECTOR I PNn N:). 121-fD2 NIL

6, COi'l'JECTOA I PMT NO. ZEO-2QZ NIL

5. LED WITH ClIUJIT t.IOOULE
2 NIL NILWITH tlTERlATED 1YF£IL£D ! !£AT SIN<

~. LAIof' HJI.!ER WITH PlFEIE-tEAM CABLE 2 ""-""'-~~~.~~ NIL

3. SPOT LNIT 2 NIL IS' ,33IL~TESTI

2. FRONT PN£L II t.!Ml I NIL Al..lJ,!INltJ.I EfEY tmAlJ

I. FRAME lIMMI I NIL N.. 1.0

AS REQU I RED E

0"~~~~lAl'

~~~a:~L}J<

SEE NOTE-B_•..,,.."",.,,.,
'" '"' lmER1<'f«MCl_.

NIL
NIL
NIL

DETAIL DRGS STARTING WITH OLIO ARE INTERNAL REFERENCE LISTS ONLY AND ARENDT FOR

ANY MANUAL ALTERATION SHALL AUTOMATICALLY RENDER THIS DRAWING INVALID,

UtHOLERANCED 0 I MENS IONS REFER MDGO 0081 DATE OF FIRST ISSUE 20/OS/2016

I 2 I 3 4 5 I 6

WELD LENGTH IUM DESCRIPTION & DIHENSIGNS CPASS..Y OEUIL eRG

NIL M GROUP ELECTRICI'IL SUPEtSEDES: NIL
WEIGHT FILE O:'bikram'ledl ight'lw76102.prt

NIL KG LEO LIGHT FITTING FOR READING LIGHT
S •.•• REA.

NIL H' FOR LHB AC CHAIR CAR (2 SEATER), TYPE-Ol(2W} CfIl \l T
'-""1--' (AS PER SPEC. NO. ROSO/PE/SPErITL/0091-2016,REV.1j $0 OR" 1• ..:.1
NIL H RAIL COACH FACTORY, KAPURTHALA ,,,""' .•• NIL

~I -: tvlffirticfct)~ IRS PL NO. )J~IL

NIL""G"T H ~ SEE/D&O I h·~o~o ~~G;~~ls~::iA?S~E;~tl

I 9 I 10 1 IT I \2 13
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'1 '
, 2 I 3 I 4 I 5 I 5 I 7 8 I 9 I 10 I 11 I 12 13

i ALT.t.o! A,LT.OAT'E ZONE &L1E~t.110NS AUTHOR I TY

i NIL NIL I NIL I NIL I NIL
I

A

WELD LENGTH HiM DESCRIPTION I. DIMENSIONS CPASS..Y DETAIL DRG

NI L ""011' ELEC1RIC~L '''''EO''DE'' J AL T
IWEIGHT FILE D:'-bikram"edll"C"ht\.lw76103.prt

NIL KG LED LIGHT FITTING FOR READING LIGHT scuE 'U/ED
IS.AIlEA

NIL .' FOR LHB AC CHAIR CAR (3 SEATER), TVPE-02 (2W) '10

-..../ •.•••••.. (AS PER SPEC. NO. ROSO/PE/SPEC/TlI0091-2018,REV.1) i~-E3·RM

NIL' RAIL COACH FACTORV, KAPURTHALA REF."',. NIL

~/--: ~~~Cf5lWR I I~S PL NO. INIL

NiL"EIG"' " j~ SEE/O&O I b.~/O&O ~~~·~~J'~~.!~E:Otl
! I 9 I 10 I 11 I 12 I 13

~~O

320 ! 15 1

105 105
i

-L I I

:1:
9 4 f-.. \

22 39 44 22 39 44 liB B

~J~
'I' 'I' 'I 1~~t;:.- i :z

~~ 6'~~ 3~r:~) 3- -j;

<:: <:: r/ '\~) N,... I

,\... ~ o " 5 SE'cnON-A-A
~ ~ ==

10. SUITAIl..E STOPPERTO BE PROVlCEOTO LOCK CLIlO<lNHI-CLOCK ROTAlIl}l1lF TI£ SPOT UNIT.
9. ACEOUATE!£AT SiN< WITH PRCPERT>mIAL W.NA5E~ENTSHALL BE PRO'IICEOWITH LED MDIJLlE.
8. LEO CIRCUIT loIOCUESfl\lL BE THE PART Of 11£ LEO IINTE6RATEO TYPE, MACEOF NOHETALIC POT

MATERIAL mJ UNIVERSALCESIGN SUITABlE FOR IIOV ACIOC SlPf'LY. TI£ Wffi\lI>G vCI..1A5E 9i\LL
vARY FIUI90v TO I<OV WITH IS. RIPPeE.

7. ENllRE WIRI>G Nl) NDTClES SH.\l.L BE CQVER£OWITH W~. THICK FlRE RETAIDENTSLEEVES.
6. WIRINS TO BE CW£ WITH 1.0 SO.~. PTFE CABLE OR E-BEAM CABlE Of ROSOIJ'PRDVEDMAKE(!'U.
S. ITEH fll.-3 TO BE DULL AfllOlZED TO IS~868. 6R-AC S.
<. iIl.l. STEEL ITEHS EXCLUCI"5 HIIDilARE Sfl\lL fIE 6IVEN SlR'ACE TREATMENTFOR OOI-R5T & 001-

=ION BEfOOE FINI9<ltoS mH POIlCERCOATlJoS.THICI<I6S OF f'tIIlER COATIN, Sfl\lL foIlT fIE
LESS THAN60 MIcros TO WHITE CCLM ISHM'E foIl.0~2 "IF8 WHITE" OF HIS BERGEROR SIMILAR
IN WS ASIIJl.l HIS t£ROLAC IoW<EPAINT) WITH GLOSSYFINI9<.

3. (J-L' TI6 WBlllhG SH\LL fIE OCt£ AS PER JEC'JIREMENT.NDOTHERWBllIhG IS ACCEPTIofLE.
2. FRAMEOHOUNTlhGOIHEN5ICt6 ARE TO BE SRTICTL' MJ-EREO TO BY JI6 FIIDliNS.
1. ALL 0I1oE1S11lNSIN ~.

NOTE: -

9. Pi,&l amoo tF\Si ON~ 0fF1
IIlH fER.lIWl LOVER

B.
Fll£lUfI/IENf !i.EEVE
l~Jooes11oN.1

I
7. CONNECTOR

,4 51 6. CONNECTOR
LEO WITH CIRCUIT lIOOU.E

S. WITH IINltfRA1EO TYPEILED & 1-01 Sl~

~. U.W Hl1EFl: WITH PTfE/E-££JJ,\ Cm..E

3. SPOT lIm
Z. FRONT PANEL IIMMI

I. FRAME lIMMI

""-3 ofU'.tO.llXBJ31
IlI5B.flPNITNJ.

3 NIL
I NIL
I NIL

1 NIL

I PART NO.72I-EO

I PART 'll.260-2Q;

3 NIL

WIRINGOIAGRA~

DETAIL DRGS STARTING WITH "LI" ARE INTERNAL REFERENCE LISTS ONLY AND ARE NOT FOR

ANV MANUAL ALTERATION SHALL AUTOMATICALLY RENDER THIS DRAWING INVALID.

UNTOLERANCEO DIMENSIONS REFER MDGOOoel DATE OF FIRST ISSUE I ZlJ/OS/ZOl6

1 2 I 3 I 41 5 6

NIL

IS: 733IL~TESTI
AI...lN1N1LN EfOIGARJ

AL 1,0

~~.mrDl~

AS REOUIRED E
IF IrIIS WAmJl SIltll~

rFlUSAaMlt~

l:F1l/5.J.60~Sum.Nl
(FWSP't(:fMXNN<E

25.126.:3501.00
OR AN't OTHER
f,PPROVEO IolAKE •

NIL
NIL
NIL

REMARKS
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[oETAIL ORGS STARTING WITH ~Ll" /loRE INTER'lAL REFERENCE liSTS ONL'l' AND ARE "OT FOR ISSUE.

OA T E OF FIRST ISSUE 20/05/2016

'10 1l 13

\ .•• u.
NIL 10'1--Nil
'll'lfl"lt!/-*".

Nil
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DETAil DRGS STARTING W\TH "UN .IoRE IIHERt-iAl REFERENCE LISTS ONLY AND ARE 1-101 FOR ISSUE.

DATE OF FIRST lSSUE ~/D5/20!6, ~

M4mO~r 1
o

L J
1.-•• --1

e:t==t

-":lD lalolOTM 1111:I& 1)UGlflI'I10" l D'''I~$IClM$

NH. "_ELEtlllIC,IJ.

WEIGIIT ~IU O:\bikr-om\le-dl i ht\I .••.7610-l. r-t

NIL

NIL-NIL ••
~t_!I".

Nil
Il~ l~"T I

Nil
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l/fJ w 1230

(J/

2'. I f\ 110
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TABLE-1
DET AILS OF TERMINAL CONNECTDR

OEseR I PT IONS Ci\T .NO. DTY/FITTING

! ~"'LE CONNEC1OR 1721-6031 OF MIS WAGO AND I
: WITH CAGE CLAMP Sll.AlLAR IN PHOENIX MAKE

I~EM"'LE CONNECTOR
1721- 103/025-0001 Of" MIS

w J TH CAGE CLA~P WIIGO AND SlM1LI\R IN IPHOENIX IJAKE

i
j

i
i
i CAGE CL •••.MI"
: CONNECTORL•._ .._ .._. _

NIL

IS: 52?QIV.TEST
1M3-! T'l'PE-2

NIL

13 GI\(l.tlET

f1R=-R£T.•.mrr9...fEYE
12 THI!JO'£SSII6l.

II ft.AlNl\'A££R ¢"I.S
-i~II1lJ,m.1I1S'I:J;1ILAIESlJ

to TYf>H P+~,""2-70

JO ~~U.1ESl1 IS~~;.I~ATESTI

!!>l!:&I:l.Alt'Sl) IS:J:ElllAlESTI

J.1.B.-1 P-l"1,A2·1(l

15:ID79IlAT[Sll
f[-"IIO

IS: I079lLAIEST
FE-'lIO

SCHEMATIC DIAGRAM FOR LED LIGHT
(FOR REFERENCE ONLY)

14, DIFFUSER MATERIAL SHALL BE CQNF"ORMING TO UL 94'/0 & ~4AOE fAOf..l 'LEXAN SP2"1-"l92X' fiRE RETARDANI POt..YCIIRBON"TE MATER1AL
OF GE PLASTIC/SABle ~\f\KE OR EOUIVALENT WITH PRIOR APPROVAL OF eEL DlfTUSER THICKNESS SHALL NOT BE i..E55 THAN
l.5MM. AND SHALL BE rREE FROM SCRATCHES. AIR BUBBLES, HOLES AND ULTRA-VIOLET STABILIZED.

13. HOUSING Of THE lED DRjVER 9V.LL BE MAOE fROM 111M. THICK ALUh.-lINLN SH:::ET/FIRE RET •••.RDANT POLYCARBONATE OR FI8ER SHEET
~ATERIAL WITH DIMENSIONS FOR IJ.II!N LEO OR1VER Il6QX"lSX35MM. M"X.I AND MOUNTING DIMENSIONS fiXED 10 14OMM.

12. T,A,PPING IN 1-1EM NO.-S SHALL B~ DONE ArT~R WELD1NG SUlTABLE WITH ITEM NO.-"l.
II. EN1iRE WIRING AND NOTCHES SH"LL 6E CovE.RED WITH IMM. THICK FIRE RETARQENT SLEEVES.
10. ITEM NO.-2' SHALL N01 GET LDOSE/DEfORI.1EO/LACK ITS PHYSIC ••.•L PROPERTIES WHILE IN uSE FOR ROLLING STOCK APPLICATION.
9. ITEM NO.-2 SHALL 6E wELDED WITH ITEI.1 NO.-I TO SUIT PRD?£R.CLA),.IPING OF \TEI.1 NO.-l"!.
B. ONlY TIG/SPOT ¥"ELOING SHALL BE DONE AS PER n-£ REQUIRMENT.ND OTHER wELDI~ IS ACCEPT ••.•BlE.
7. SCHEMATIC or •••GRM.l.LlAt-,.'UF ..•..CTURER·S INSIGNI ••• SHALL BE SCREEN PRINTED ON AL.p\..ATE ANO P.O. NO. &. 5.NO.

IN THE FOR~ OF 'YYYYMIo1NNN' wHERE 'yyyy' STANOS FOR 'l'EAR,·I.1lo1' srANDS fOR l.1QNTH AND 'NNN' sT ..••NOS FOR
RUNN}t>X3 S.NQ.SH •••.LL 8£ PUNCHED ON IT AS SHOWN IN LEGEND PL •••TE AND AIVEl"ED "'T THE SACK SIDE OF THE flTTlt-fj.

6. WIRING TO BE DONE WITH 1.0 SO.l.1lO1. prFE CAeLE OR E·BEAM CABLE OF ROSO APPROVED M1'.KE ONLY.
5. TERMIN •••.L CONNECTOR SHALL 8E OF' Ct\GE CLAMP TyPE WAGD/PHOENIX MAKE AS INDICATED IN T .•••6LE·I.
4. ITE~ ND.·J 4. -4 SHALL BE DEEP DRAWN ••.•NO NOT fABRlCATED.
3. ALL STEEL I TEIAS EXCLUOlt,:G HARDW.'&'RE: SHALL BE GIVEN SURFACE TAEATlJ·ENT FOR ANT I·RUST &. .liNT I·

(':ORROSION 8EFORE F'JNISHINr.J IIIlTH POWDER COATIf\K3.THICKNE5S OF POWDER COATING SHALL NOT BE
LESS THAN 60 U\::RDNS TO WHITE Cct.OUR (SHADE NO.042 "lf8 WHITE" Of lAIS 8ERGER OR SIMILAR
IN MIS "SIAN./ IUS NERO'•..AC MAKE PAINT! WiTH GLOSSY t"IN1SH.

2. FRAMED M()I..J\J.TING OIAME'N51~S ARE TO BE STRICTLY ADHERED TO BY JJG PUNCH1NG.
1. "LL DlMENSIONS IN l-At-.4.

II: "lOTE:.

7 "<iU

TERl!lN.l.lCC»,f(rCRCMiEo.~
nPE

5 PLMN lllFfl.E£R THIC»>ESS >I.SM~. I

Nil ~~~V.T£5TJ Sfrt>llTE---1

Nil li~~:~(l"'lESll NIL

NIL 'S=~LI\TE.SllSEEN:lTE.gl.l

NIL I~~AT£STJ SEEII)TE-'l
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DETAIL AT X

IV III II I GROUP: 7-6 SUPERSEDED BY:

SUPERSEDES:

LED LIGHT FITTING, TYPE-S (18W) SCAlE SSE/O "n ;LA'

CHD.
,

1:5
FOR CONY. AC CHAIR CAR,EMU & DEMU COACHES ALT.

(AS PER SPEC. NO. RDSO/PE/SPECITU0091-2016. REV. 1) DRN RATHARAJ.A
ALT I T

ASSEMBLY DRAWINGS CAD FILE: ED-CAD\140 7-6 047---00.DWG El@) INTEGRALCOACH FACTORY

Z/ DATA INDIAN RAILWAY CHENNAI - 38
05-07-2016 CODE NO. SHEET

140 STANDARDS 1 OF 1 ICF ISTD-? -6-04 7I I I ALT. DATE Of LATEST ALT. DATE OF ARST ISSUE DY.CEE!D
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NOTE: I. ALL DIMENSIONS IN MM.

G DETAIL ORGS STARTING WITH "LI' ARE INTERNAL REFERENCE LISTS ONLY AND ARE NOT FOR ISSUE.

TH I S I S A COMPUTER GENERATED DRAWl NG. ANY MAN~AL ALTERAT ION SHALL AUTOMAT I CALL Y RENDER I T I NVAL 10.

FOR UNTOLERANCEO 0 I MENS IONS REFER MOGoo081 DATE OF FIRST ISSUE 20105/2016

1 2 3 4 I 5 I 6 I 1

A

l-

e

-

C

f-
.

.
a

l-

E

-

ELO L HGTH ITEM DESCRIPTION & DIMENSIONS OPU'JiLl DElAlL ORG l'QT1•. &. 'SPEC. I R[MARK5

NIL ""UP ELECTR1CAL ••••••••••• , NIL
W'''HT mE F: 'home'ka s'memu-dmc'dmc 16- I7'-cc76460>l \ •.Drt"

NIL '0 LED LIGHT FITTING FOR MEMU COACHES "'ALE sMe I. M-
s.•••• H2 (DMCITC) TYPE- T (18W) 0Cl I IJ I

NIL (AS PERSPEC.NO. ROSoIPEISPECITLloD91-2016,REV.1j ~e ''" I~' I
E'J{CfrFftlfTT ~

NIL " RAIL COACHFACTORY.KAPURTHALA "" •••.•• NIL
I.-nmn ,...,.. "= =t-t l""I--=-fl mr"mT,::;:lT IRS PL NO. INIL G
NIL 'l.C'l4'1Y 'tlYC'I./""-",,,,,' " "

H '"HI / Lw...:. I !;j..ANp DRG.NOi CC76460
NIL H ~~SEE/D&D ·OY."AfE/O&O ALT.INTI /sIZ£d)SHEET I~

8 I 9 I 10 I 11 I 12 I 13

page 51 of 115



1,....------242.5

rrr
IL,
.L-- I

,J

" F
tr=

675
180.0
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654

675
605

,

I

I~G>
I
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I I
G> G>

I4=
"J251..---------------625---------------'125 L

D NGTH DE'SoCRIPTICN 8. D1HEICSION~ Ol"AS!olT OET~IL DRG t".\'L. & 'SPEC. REMARKS

NIL OR"" ELECTRIC~L ""US,,,,, NIL
W"'H' FO" F: '\,home'\,ko s'\,memu-dmc'\,dmc 16- 17'\,cc76460

NIL LED MODULE BOX WITH DIFFUSER """ ""EO
N'I~R"", WITH 18W,110V-140V AC/DC DRIVER

I urr LED LIGHT FITTING FOR MEMU COACHES(OMC/TC)TYPE- T(18W) (§}S ••••
NIL RAIL COACHFACTORY.KAPURTHAlA ••, .•••.•• NIL

NIL 1'iiTC< «1m~~ PL NO. NIL
DRG.NO CC76460

:I SHEET I

13

NOTE: I. ALL DIMENSIONS IN MM.

DETAil DRGS STARTING WITH "ll" ARE INTERNAL REFERENCE liSTS ONLY ANO ARE NOT FOR ISSUE.

TH I S I S A COMPUTER GENERATED DRAWI NG. ANT MANUAL AL TERAT ION SMALL AUTDMAT IOAL LY RENDER I T I NVAl I D.

FOR UNTOlERANCED DIMENSIONS REFER MDGoo08 DATE OF FIRST ISSUE
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to LENGTH OESCRIPTltlN & tllHEKSIQNS OJ"J.1.!olT OEt,\lL eRG "-lfl..' s'!C. IU1:HA.fU(S

NIL GR'" ELECTRICAL '"""""" N 1L
'''GHT FIL' F: \.home\ko s\memu-dmc\dmc 16' 17\cc76460

NIL UPPER COVER COMPLETE ••". """
N'i~RE'M' LEO LIGHT FITTING FOR MEMU COACHES ..,
ERrnl' / llTr. (DMCITC) TYPE- T 18W ~e
Nl\.. RAIL COACH FACTORY. KAPURTHALA ", .•••.••

~ -mm- tqcp)qWfctl~
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SECTION C-C

~~ 6\!JW
1~1>--1--153 I,L

SECTION B-B

G DETAIL DRGS STARTING WITH "LI" ARE INTERNAL REFERENCE LISTS ONLY AND ARE NOT FOR ISSUE.

THIS IS A COMPUTER GENERATED DRAWING. ANY MANUAL ALTERATION SHALL AUTOMATICALLY RENDER IT INVALID.

FOR UNTOLERANCED 01 HENS IONS REFER HDGOOOe DATE OF FIRST 1SSUE 20/05/2016
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I I ISO-VIEW
- 20 20 2BX20~560
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632
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I
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I
i

E E
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F F
L.t:UJ ENGtH 11~ DESCRIPTION C. OIMENSIONS QP"'~SLrl DETAlt ORO Ml.fl,.. l!iPEC. Rt:!'IAR\i:S

N L •••• ' ELECTRIC~L 1OuPPSEDES: NIL
WEIGHT Fit, F: ',home'ko Is'memu - dmc'dmc 16-17'cc76460SB. :.rt

~ NIL ,. I WIRE MESH GUARD SC.L! ""'0 I k
S.A.REI.

LED LIGHT FITTING FOR MEMU COACHES ""I \Ill
NIL H'

NOTE:l. 1...".../tr!T 1 IDMCITCl TYPE- TI18Wl ~€3 '" 1.6aoo i
ALL DIMENSIONS IN MM.

NIL I RAIL COACHFACTORY,KAPURTHALA lEF.URG.lIO NIL

G DETAIL DRGS STARTING WITH "LI" ARE INTERNAL REFERENCE LISTS ONLY AND ARE NOT FOR ISSUE. Iimlr7 '1'RTi:r ItVfffi~~ I IRS Pl NO. INIL G

THIS IS A COMPUTER GENERATED DRAWINu. ANY MANUAL ALTERATION SHALL AUTOMATICALLY RENDER IT INVALID. NIL H DRG.NOj CC7646Q
FOR UNTOLERANCED DIMENSIONS REFER MDGOOOBI DATE OF FIRST ISSUE 120/05/2016

HE1G~T

I ~EID&DI
t!~D

NIL
"

"LT. N { !sIZE!A.3 SHEETI5/~

1 I 2 I 3 I 4 I 5 I 6 I 7 I B I 19 10 I 11 I 12 1 13
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DETAIL DRGS STARTING WITH "LI" ARE INTERNAL REFERENCE LiSTS ONLY AND ARE NOT FOR ISSUE.

TH I S I S A COMPUTER GENERATED DRAWl NG. ANY MANUAL ALTERAT I ON SHALL AUTOMAT I CAL L T RENDER I T I NVAL I D.

FOR UNTOLERANCED DIMENSIONS REFER MDGOOOa DATE OF FIRST ISSUE 20/05/2016
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DETAIL DRGS STARTING WITH "LI" ARE INTERNAL REFERENCE LISTS ONLY AND ARE NOT FOR ISSUE,

THIS IS A COMPUTER GENERATED DRAWING, ANY MANUAL ALTERATION SHALL·AUTOMATICALLY RENDER IT INVALID,
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DESCRiPtiON lOII'l'ENSION.S GPU$LI DETAIL ORG !'IAT,-. l ~'EC.

""'"' ELECTR I CAL '"""ED", NIL
"" F:'\home'\l<.a s'\memu-dmc'\dmc 16-17'\cc76460

UPPER COVER
N'l~'" H' LED LIGHT FITTING FOR MEMU COACHES
nrnr I (OMC/Te) TYPE- T(1BW) ~€3 c."
NIL RAIL COACH fACTORY. KAPURTHALA "F.'''.'' NIL

NIL TIl1rr «q~~~ PL NO. NIL
DRG.NO CC76460
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e T 9 -1 10 I 11 I 12 I 13
~.:r.!'IO ILT .OATE ZOME I ALTERU 1ON'S AUTHORITY'

rNIL-1 NIL I NIL I NIL I NIL
14

A

I--

IO.OIF"FUSEFI MATER'AL SHALL CQNFQRMlNG TO UL 94VO 4 MADE FROM 'L.EXAN SP24 ° 452x' riFlE RET..••RDmT POLVCAR6CNATE MAiERt ..••L
OF GE PL..••STlC/SABle MAKE OR EOVIVALENT WITH PRIOR ..••PPRQVAL OF CEE. DIF"FUSER THICKNESS SHALL NOT BE LESS THAN
1.5MM hNO SHALL 6E FREE FROM SCRATCI-ES. AIR BUBBLES, HOLES. ULTRA-vIa-ME STABILIZED.

9. I-IOUSING FOR THE LED DRIvER SHALl. BE: 1 MM. Al.UM1N.,JM SHEET/FIRE RETARDANT POLyC..••RBONATE OR FIBER SHEET MATERI ..••L WITHo I MENS 1ON I 160X45X3SMM. MAX. I "NO
MOUNTING DIMENSION FIXED TO I "lOMM.

a. SCHEMATIC OlAGRAlA,MAI\IJF"ACTURER'S \NSIGNIII SH"LL BE SCREEN PRINTED ON ..••LUMINIUM PLATE ..••NO PURCHASE ORDER ANOS .•NO. IN THE
FORM OF 'YYYYMMNNN' wHERE. 'Y'(YY' STAND FOR YEAR 'MM' STANO FOR MONTH ANO"NNN' STANO FOR RUI\N]NGSERIAL NO. SHALL BE.
PUNCHED ON IT AS SHOWN IN PL}.TE "NO RIVETTEQ .••.T THE BACK SiDE OF" THE FITTING.

7, ITEM - B & 18 SHOUl.D BE WN AND NOT FABRICATE
6. SUITABLE GROWETS TO BE FOR C LEO DRiVER.
5. ONLy fIO/SPOT WELD ONE AS OTHER WELDING IS ACCEPT•.••.SLE.
4. DOME SHALL BE :ut.lBER 5 PER DRG.NO.CC76052.
3. ITEMS EX HARDWARE SH" TMENT F'JR ANT\·RUST & ANTI-CORROSION BEFORE FINISHING WITH

.THI OF POWDER COATING SHALL T 8 L 55 THAN 60 MICRONS TO WHITE COLOUR ISHI\DE NO.042 'IF8-WHITE'
o R SI~ILi\R .IN MIS ASlANt MIS NEROt. MAKE PAINT} WITH GLOSSY FINISH.

2. fA NS ARE TO BE STRICTLY ADHERED TO BY JIG PUNCH1NG.
I. ALL MENS IONS IN MM.

DETAIL DRGS STARTING WITH "LI" ARE INTERNAL REFERENCE LISTS ONLY AND ARE NOT FOR ISSUE

ANY MANUAL ALTERATION SHALL AUTOMATICALLY RENDER THIS DRAWING INVALID.

FDR UNTOLERANCEO DIMENSIONS REFER MDGOOoel DATE DF FIRST ISSUE 20/05/2016

W1!.lO lEtCGTH

NIL M

WEIGHT

NIL K.
NIL HZ..-.../ ...•....
NIL M-/ .
NIL M

HEIGHT

NIL M

I

21 DOOM KEY I CC76052 NIL LOOSE 9..PPL Y

20 PLAIN WASf£R ¢S 24
IS: 2016-67 IS: I36HI2

NIL
T-3.THl P-I~.A2-70

19 CHEESE He SCREW AM4XSMM 2~
IS: 1366-oZ IS: 1331-02

NIL
4.B.T-i P-14.A2-10

IB IJ'PER COVER I NIL IS: 513-94 NIL

11
SrnEW I~ PIECE FOR LED MOOlLE

3 NIL
15: 107.3'"9"\

NIL
BOX 6R.-OO

16 CLAMP FCll fQOIN6 OlFFUSER 10 NIL
IS: 101'3-9~

NIL
GR.-OO

IS CAPATl VE SCREW 10 NIL
15: 2062-06

NIL
FE-'lIO'llC

RIVETED SHlCUJ FCll CAPATlVE
10 Nil

IS: 2062-a;
NILI~

SCREw FE-'lIOWC

13 ROUND BOSS FCll UPPER caVER 10 NIL
IS: 206Z-c6

NIL
FE-'lIOWC

SCREWIM; PIECE FOR UPPER COVER
2

IS: 1079-9"\
NIL12

ANGLE
NIL

GR.-DO

Ai'G.E FCll UPPER COVER 2 NIL
15: 1079-94

NILII
6R.-1JD

ANGLE FCll LEO MOLllE BOX 2 NIL
IS: 101'3-9~

NIL10
GR.-DO

SCREWI~ PIECE FCll BOTTOM COVER B NIL
IS' 1079-94

NIL9
6R.-[l]

BOTTOM COVER I NIL
IS: 1019-9"\

NIL8
GR.-OO

CAT. NO. OF t.<ltS WI\(!O/
1 Z-(QroIJl£TOR TERMINI{. BLOCK I NIL & SIMILAR IN

261-301 PI-OENI x MAKE

6 LEO DRIVER I NIL NIL NIL

WIRE M:SH I>.J,\RD NIL
IS: 4948-08

NILS 1
N'P-A.NO-1

~ OlFfUSER 2XI3SXSSOMM. I NIL POLYCARBONATE NIL

3
BOTTOM COVER COMPLETE WITH

I NIL NIL NIL
OlFFUSER

2 uPPPER COVER COWLETE I NIL NIL NIL
I LEO MCXlJ.E BOX COMPLETE I NIL NIL NIL

ITEM DESCRIPTION 1 DIMENSiONS, eJ"ASS-Y DEtAIL OR(; tl.t,Tl. "SPEC. REMAIlK.io

GROUP RECTRICAL SuPERSEDES: NIL
FILE f':"\home'\ka s"\memu-dmc'dmc 16-17\.cc76460s9.prt;

COMPONENTS OETAIL "", "'/ED I k.LJ
LED LIGHT FITTING FOR MEMU COACHES c... I <.r

(OMC/TC) TYPE T(1BW). ~E3 ••• I~!;;_
RAIL COACH fAC10RY. KAPURTHALA "'.""". NIL

t:1ffi-ct;qctl~ IRS PL NO. NIL

~ SEEIO&D I b.~D&D ~~~.~~ ~gl!,~.~,~09/9
91 10 I 11 I 12 I 13
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1-----------------------------------------,
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'I' -"0-"'--"0-:::.-"'--------------------------------------------------- )j 'i'" •• "==.= •• =••• ==-===•• =,, •••• =,,====" ==".=.======= •••••• ==".u"..... \ I

I --------=:============================================================ - ~ I
i .. =~~~~~~~~==.=.=.=.=.=.=.=.=.::.=======~~:::========~="'=="'="':,,:=====",,,,==,,,,".. i
'L ASSY.DRG.OF ITEM-1 & 2. i
------------------------------------------------------~

WELD LENGTH

NIL "
WE IGHT

NIL KG

S.ARE.t..

~IL "'
~/-&-+*

NIL "
ISSUE -,

NIL

N1L

SIDE MOULOII£ 'COLOtR GREY]
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SPECIFICATION FOR ENERGY EFFICIENT LED BASED  
LUMINAIRE UNITS FOR PASSENGER COACHES 

 
0.0 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. 
  

1.0      SCOPE 
 
1.1  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 
Luminaire 

Maximum 
Wattage of  
complete 
Luminaire 

Usage of Luminaire 

For Conventional coaches 
1.  Type –A 18 Watt Passenger area (Cabin) for conventional AC 

& LHB non AC coaches 
2.  Type –B 9 Watt  Corridor of conventional AC coaches. 

 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 
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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.  

 
1.2 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. 

 
1.3 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. 

  
2.0 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. 

 
3.0 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/ IS 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/IS16103(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/ IS 16108 : Photobiological safety of Lamps and Lamp 
system 

IS 16107 (Part-2) : LED luminaires 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 / IS16106 : Electrical and photometric measurement of solid 

state lighting (LED) products 
LM-80 / IS16105 : Method of measurement of lumen maintenance of 

solid state lighting (LED) sources 
TM-21-11 : Projecting long term lumen maintenance of LED 

light 
UIC-555 : Electric lighting in passenger rolling stock 

 
4.0    SERVICE CONDITIONS: 
 

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. 

 
4.1     Environmental conditions 

  
Maximum ambient air 
temperature     

: 55 C 

Minimum ambient air 
temperature      

: -5 C 
 

Max. Relative humidity                       : 98 % 
Atmosphere : 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/m3 

Coastal area : 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 : 8.5 
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 
 
 Train Speed   : 160 km/h 
 Supply voltage     : 110 V AC/ DC 
 Voltage range   : 90V-140 V AC/ DC                                       
 Vibration and shocks 
    

Maximum vertical acceleration            3.0 g 
Maximum lateral acceleration             3.0 g 
Maximum longitudinal acceleration      3.0 g 
(‘g’ being the value of acceleration due to gravity) 
 

 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 / f for value of ‘f’ between 1 Hz and 10 Hz  
a = 250/ f 2 for value of ‘f’ 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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c. 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. 
 

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

 
e. Complete LED luminaire shall comply with LM-79 standard. The manufacturer shall 

submit the test report from the OEM at the time of testing. 

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

g. 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. 

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

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

k. Suitable grommets shall be provided for cable traversing. 
 

l. 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. 
 

m. Total harmonic distortion (THD) shall be less than 5% at full load. 
 
n.  The power factor of the luminaire shall be more than 0.95. 
 
5.1       High lumen and energy efficient LEDs with the following features shall be used: 

a. The efficiency of the LED lamps at 1150C junction temperature shall be more than 
85%.  

b. The working life of the lamp at junction temperature of 1150C 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. 

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

d. 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 >1150C. 

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

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

h. The LEDs used shall be UL certified with UL number. 

i. The LED driving current shall not be more than 80% of the specified current. 

j. The LED beam/view angle (typical) shall be 1200 or more. 

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

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

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

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

g) 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.  

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

i) 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.  

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

 
6.3 Low smoke, halogen free, fire retardant thin walled flexible e-beam cable with multi-

strand copper conductors suitable for continuous operation at 120ºC shall be used 
inside the luminaire as connecting wires and fuse protection shall be provided at input 
side.  

 
6.4 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. 

 
6.5 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.  

 
6.6       The unit shall be maintenance free. 
 
6.7 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 450C for air-conditioned coaches and 10ºC 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-V0. 
 
6.12 Illumination Level: The fitting shall be so designed that the illumination level shall be 

evenly distributed and shall be free from glare. Illumination level of different types of 
luminaire shall be as below:  

 
Sl. No. Type of 

Luminaire 
Vertical Distance 
(Mtrs) from the 

floor level 

Average 
Illumination 
Level ( Lux) 

Colour of illumination 

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 –I 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 –

Q1/Q2 
1.20 100 Cool day white 

  * 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:– 

 Prototype test 
 Type test 
 Acceptance test 
 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. 
No. 

Description of test Clause 
no. 

Prototype 
Test 

Type 
Test 

Acceptance 
Test 

Routine 
Test 

1 Visual and Dimensional check 8 (i) Y Y Y Y 
2 Checking of documents of 

purchase of LED 
8 (ii) Y Y Y Y 

3 Resistance to humidity 8 (iii) 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 
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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) 

measurement test 
8 (xi) Y Y - - 

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 (xix) Y Y - - 
20 Safety 8 (xx) Y - - - 

 
8.0 Method of Testing 
 
i) 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.  
 

ii) Checking of Purchase documents of LED 
 
Document of purchase of LED lamps 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. 
  

iii) 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 480C for 7 days and examining it for any 
sign of deterioration and corrosion of metal surface. 
 

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

v) 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.  

 
vi) Over voltage protection 
 

The Luminaire shall withstand at 200V dc/ac for two minutes. 
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vii) Short circuit protection 
 
The luminaire shall withstand Short circuit protection. The luminaire shall work normal 
after re-setting.  
 

viii) Surge protection  
 
It shall withstand a surge of 3kV  3% for 50 microseconds  20 % at the input 
terminals for all types of luminaire.  
  

ix) 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. 
 

x) 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 550C 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 100 C. 
 
Temperature at junction shall not exceed 1250C when corrected to 550C. 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 200C.  
 

xi) 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. 
 
xii) 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 V0 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 1050C 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       MARKING:       
 
9.1 The following information shall be distinctly and indelibly marked on the housing: 
 
a) Indian Railways Insignia    
b) Year of manufacture/Batch Number/ Serial Number (MMYY/XX/ABCD) 
c) Name of Manufacturer 
d) Rated watt and voltage (Input) 
e) Rated watt- Output 
 
10.0     ISO CERTIFICATION: 
 

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

11.0 ELIGIBILITY CRITERIA 
 
a. The manufacturer shall have minimum three years experience in design, 

manufacturing, installation and commissioning of different type of LED based 
luminaire. 

 
b. 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. 

 
c. The MoU should also indicate the Quality Assurance Plan (QAP) for handling, storage 

and life cycle test of the LED proposed to be used. 
 
d. 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. 

 
12.0 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. 

 
13.0 APPROVAL 
 
13.1 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.  

13.2 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. 

 
13.3 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. 

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

 Stencil and solder paste application machine for surface mounted devices 

 Automatic Device insertion machine for surface mounted devices with in-circuit testing 
facility.    

 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. 

 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 

 8-channel Digital temperature scanner 

 Spectrometer MAS40 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 
  

******** 
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Annexure –1 
 
 

GENERAL LAYOUT OF COUPE (ACCN) 
 
 
 

 

 

Measurement 
location  

Lux measurement 
Lower 
berth 

Middle 
berth 

Upper 
berth 

A    
B    
C    
D    
E    
F    
G    
H    
I    
J    
K    
L    
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: 
 
 a. Basic Mechanical dimension   : 
 b. Electrical and control    : 
 c. Light output     : 
 d Cup’s raw specification with operating characteristics : 
 e.  Mechanical characteristics of cup  : 
 f. Emission Spectrum    : 
 g. Spectral Intensity Distribution   : 
 h. If vs Luminous Flux    : 
 i. If vs Correlated Color Temperature  : 
 
2.0 ILLUMINATION CHARACTERISTICS: Tj = 250C, It =350mA 
  
Sl.No. Parameter Absolute Values 

Min. Typical Max. 
1 Luminous Flux (lm)    
2 Luminous Intensity (cd)    
3 Viewing Angle (Degree)    
4 Luminous Efficiency(lm/w)    
5 Spectral Length (nm)    
6 Dominant Wavelength (nm)     
7 FWHM (nm)    
8 Color temperature (K)    
9 Purity (%)    

10 Colour Rendering Index     
11 CIE Coordinates Refer the chromaticity diagram 

 
3.0 ELECTRICAL CHARACTERISTICS: 
 

Sl. 
No. 

Parameter Absolute value 
Min. Typical Max. 

1 Forward Voltage (V)    
2 Pulse forward current (mA)    
3 Reverse Leakage current (µA)    
4 Reverse Voltage (V)    
5 Storage Temperature ( 0C)    
6 Thermal Resistance ( 0C/W)    

(Pulse width 1ms with duty cycle 1/16) 
 
3.1 Forward voltage vs Normalised Vf  
3.2 If vs Ir 
 
4.0 BIN RANKING  : Tj = 250C,  If = 350mA 
 
Sl. No. Rank Forward Voltage Vf (Volts) Luminous Flux Øv,lm 

Max Min Max Min 
1 Rank WD1     
2 Rank WD2     
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3 Rank WD3     
4 Rank WD4     

 
5.0 COLOR RANKING  : Tj = 250C, It =350 mA 
 

Sl. No Rank 
WD1, WD2, WD3, WD4 

X      
y      

 
6.0 LED CUP DEGRADATION CHARACTERISTICS 
 

 Flux measurement in lumens from Zero Hours to 1800Hrs at every 100 Hrs. 
 
6.0 RELIABILITY REPORT : 

 
a. Summary of results for day light cups  

Sl.N
o 

Stress DUT Conditions Duration failures 

1 Operating life 5 If= 50mA,Tj=800C 1800 Hrs  
2 Humidity 8 If-100mA,Tj=1000C,RH=85% 4058 Hrs  
3 Temperature cycle 10 T= -400C to 1050C 1000 Cycle  

 
 b. Operating life: Tested at If = 350mA, Ta =250C 
Sl.N

o 
Condition Luminous flux (lm) Color Temperature 

t-0 t-1800 Δ t-0 t-1800 Δ 
1 Worst       
2 Mean       
3 Best       
4 σ       

 
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 . 

Sl.No Product 
(Luminaire) 

Nominal 
Voltage 

Voltage range Output 
voltage 

Current Power 

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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Prepared by 
 
 

JE/PE  

Checked by 
 
 

ADE/PE & Battery 

Verified by 
 
 

Dir/ PE & Battery 

 

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 
  Type of start :  
  Internal control :  
  Nominal input voltage: 110 Volt DC :  
  Input voltage range 90 Volt DC to 140 Volt DC :  
  Power 15 Watt maximum :  
  Efficiency > 75% :  
  CEC > 70% :  
  50,000 hours at 350C(16 hours per day at 

340days/year) 
:  

  Operating temperature: -250C to 80 0C :  
  Insulation resistance :  
  High resistance to vibration :  
  IP  :  
  No Load power losses :  
  Output Ripple :  
  Line Regulation :  
  Load Regulation :  
  Weight :  
  Dimmable via wireless and manual control :  
  Line under voltage and over voltage protection :  
  Accurate Over Temperature and Overload 

protection 
:  

  DON’T not Feedback Compensation :  
  Digital Control :  
  Auto restart for open protection :  
  Hysteretic over temperature protection :  
  Self powered :  
  Current and voltage feedback provides constant 

current output and protection disconnected load 
:  

  Operation (kHz) :  
  U No load specification :  
  Code of conduct of efficiency of external power 

supply 
:  

  ROHS complaint :  
  Remote ON & OFF :  
  Warranty :  
    

************** 
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Prepared by 
 
 

JE/PE  

Checked by 
 
 

ADE/PE & Battery 

Verified by 
 
 

Dir/ PE & Battery 

 

Annexure-3 
 

 
 

PROPOSED INDICATIVE DETAILS FOR FITMENT OF LUMINAIRE 
 

Sl.No Type of Fitting LxWxD Cut Out Size 
as per RCF 

Mounting 
Dimensions 

1 Passenger Area 
(Cabin/Corridor ) 

305x215x40 249x164 250x180 

2 Door Way/Gang Way 305x215x40 249x164 250x180 
3 Berth Indication Light 184x144x35 144x89 125x120 
4 Lavatory / Mirror Light 297x57x85 Panel 

Mounting  
255 

5 Berth Reading Light 144x105x47 108x106 125x85 
6 Berth Reading Light 

(Longitudinal) 
160x126x63 145x110 140x100 

7 Emergency Exit  Light 
Indication 

445x80x35 Panel 
Mounting  

425 

8 Toilet Indication 255x170x30 Panel 
Mounting 

150x90 

9 Passenger Alarm (Coach 
Indication) 

146x80x55 Panel 
Mounting  

102x45 

10 SLR (Luggage) 325x150x25 284x104 300x125 
11 LHB AC Coach (Cabin) 615x132x28 619x124 441X80        
12 LHB AC Coach (Door 

Way/Gang Way) 
615x132x28 619x124 441X80        

13 LHB AC Coach ( Corridor) with 
Night Light 

615x132x28 619x124 441X80        

14. Entrance Door Way 315X100X60 274X64 250X80  
15. LHB Chair Car 1420X260X30 179 (Chanel) 150x650& 

150x550  
16. LHB Chair Car ( Dummy 

Fitting) 
185x260x30 179 (Chanel) 135x150  

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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TYPE-A (18 WATT)
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LED LIGHT FITTING FOR BERTH READING LIGHT (COMMON)
TYPE-F2 (2 WATT)
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Tele: 0522-2465739

Fax.: 0522-2465717

Chief Electrical Engineer,
• Eastern Railway, Fairlie Place, Kolkata - 700 001
• Northern Railway, Baroda House, New Delhi-110

001
• Central Railway, Parcel office, CST, Mumbai CST

- 400001
• Western Railway, Churchgate, Mumbai - 400 020
• Southern Railway, Park Town, Chennai -600 003
• East Central Railway, Dighi, Distt- Vashali,

Hajipur, Bihar-844 101
• East Coast Railway, Bhuvneshwar Orrisa-751

016
• North Central Railway, Subedarganj, Allahabad-

211033
• North Eastern Railway, Gorakhpur -273001
• North Western Railway, Jaipur 302006
• Northeast Frontier Railway, Maligaon, Guwahati -

781 001
• Western Central Railway, HQR's Office, Annexe

Building, Indra market, Jabalpur (M.P.) - 482001
•. South Eastern Railway, Garden Reach, Kolkata -

700043
• South Central Railway, Nilayam, Secunderabad -

500371
• South Western Railway, New zonal Hq. Office,

First floor, west block, Hubli 580 020
• South East Central Railway, Bilaspur-495004
• Konkan Railway, Belapur Bhawan, Sector-11,

Belapur, Mumbai - 400 614
• Rail Coach Factory, Kapurthala-144 602
• Integral Coach Factory, Chennai-600 038
• Modern Coach Factory, Lalganj, Raibareiley-229

120

'l'jffif~-~~

~~3fR~~
~-226011

Govel"nment of India- Ministry of Railways
Research,Designs & Standards Organization,

LUCKNOW - 226011

~ ~ ~\Jl,)Pl<ji(

• "¥ ~, ~ ~, Cl'J1C'iCl'JIC"l1- 700 001

• ~~, ~~, ~~-110 001

• +JUl' ~, ~ m 1R1 iT - 400 001

• ~ ~, ~, ~- 400 020

• c;fe1uT ~ ~ em, ~ - 600 003

• "¥ +JUl' ~, ~ ~, fuc;rr ~, 1WR -
844 101

• "¥ TIC~, <ft-2, tc>1" fchm', i1~~I\(Qi('ixl,

~, 751 023 (~)

• ~ +JUl' ~, g;SCfCllci(, ~ ~, 'j~c;li('"\l1,

~C'i151i51lc;- 211 033

• ~ ~, ~ - 273 001

• ~ ~ ~ ,~ - 302 006

• ~~~,~,~-781011

• ~ +JUl' ~, ~ - 482 001

• c;fe1uT "¥ ~, ~ ~, Cl'JlC'iCl'JIC"lI- 700 043

• c;fe1uT lltlf ~, 7 "C1C'f, tc>1" ~ fflc.ric;i(li5Ilc; -

500 071

• c;fe1uT ~ ~, 4 "C1C'f, ~ C'f~ ~

Cl'JIA:I&!CNi,~ m ~ - 580 020

• c;fe1uT "¥ +JUl'~, RlC'ilxigi( - 495 004

• cp)cpur ~, ~ 'lfCJrf, 8 "C1C'f, ~ 'lfCJrf,

~ 11, cfIo<fto 45, ~ ~ 400 614

• 31R0 mo ~O, ~,144 602 (~)

• ~omo~o,~, ~-600 038

• ~ ~ ~, ~, i(li01i51~&f)-229120,

~~

Sub: Specification No. ROSO/PE/SPECfTL/0091-2016 (Rev.'1') for Energy Efficient LED
based Luminaire Units for Passenger Coaches.

ROSO has prepared and finalized the specification No. ROSO/PE/SPECfTL/0091-2016
(Rev.'1 ') for Energy Efficient LED based Luminaire Units for Passenger Coaches.

A copy of the Specification No. ROSO/PE/SPECfTL/0091-2016 (Rev.'1') for Energy
Efficient LED based Luminaire Units for Passenger Coaches is enclosed herewith for reference
and necessary action at your end,

~~/\JfI,
~ qg, ~ ~, Kind Attn. Shri Vinayak Garg, DEE(G)
~ ~, ~ ~-110 001
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M.C.No :

SAP
I.C.F. CHENNAI-38Enclosure to Lr.No MPO/F/251: ICF/CAM/MPO/RRM/F/009

PURCHASE REQUEST FOR THE YEAR 2020-21 AND 2021-22 PR.ID : E200001907

No.M/D&P/F/187 DY.CME/PLG&IE OFFICE

COS/P06 DATE : 21.01.2020 __________________________________________________________________________

:

:

:

:

:

:DESCRIPTION UNF SET OF LED BRL FTG,TY F,2W-LACCW

DRG.NO. /SPECN.

First P.R. REFERENCE E190024103 / 27.11.2019

Prev. PR ID/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      QTY | 2021-22      QTY

 1 LWACCW    851 1.000|       213 213.000 | 112 112.000

|Total|   213 213.000 112 112.000

Deductions due to outsourcing/In-house 210.870  80.640

Deductions 0.000 0.000

Requirement Percentage (1 %) 2.130 (28 %) 31.360

Buffer @  % OF 2021-22 0.000 0.000

Allowance @  % 0.000 0.000

Spares 0.000 0.000

Toolroom Requirement 0.000 0.000

Additional Qty 0.000 0.000

Zonal Qty 0.000 0.000

Deductions 0.000 0.000

112.00042.000Fixed Quantity

Total 42.000 112.000
Total Requirement for 2020-21 and 2021-22 is        154   SET

Stock and Dues to be adjusted as on 01/04/2020.
Inspection  Agency :
Remarks :
.
           

Long Description :
SET OF LED BERTH READING LIGHT FITTINGS FOR LWACCW COACHES CONSISTING OF THE
FOLLOWING ITEMS.
A) BERTH READING LIGHT (LONGITUDINAL) TYPE- F1, 2W AS PER RDSO SPEC NO.
RDSO/PE/SPEC/TL/0091- 2016 (REV.1) AND TO DRG NO. LW 76093  QTY- 9 NOS.
B) BERTH READING LIGHT UPPER BERTH TYPE- F2, 2W AS PER RDSO SPEC
NO.RDSO/PE/SPEC/TL/0091- 2016 (REV.1) AND TO DRG NO. LW 76094  QTY- 26 NOS.
C)BERTH READING LIGHT (TRANSVERSE) LOWER BERTH RHS, TYPE- F3, 2W AS PER RDSO
SPEC NO.RDSO/PE/SPEC/TL/0091- 2016 (REV.1) AND TO DRG NO. LW 76095 QTY- 9 NOS.
D)BERTH READING LIGHT (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 NOS.
NOTE: ICF APPROVED SOURCES SHALL BE CONSIDERED.

Special Condition :

Eligibility Criteria:

SSEMPO
CHECKED BY

APLE-II
For Dy. CME/Plg

Page :  1 /    1
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