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Status of Revision

SN | Date of Revision Page No. [ Revision Reasons for Revision

November-2017 All 0 First Issue

2. April-2019 456,78, 1 . Maximum  and minimum  Jux |

9&10 requirement in dim mode of head
light included to avoiding glare.

2. Maxima lux level in bright mode is
also specified.

3.In some of place language is
change to have more clarity.

4. Testing requirement to protection
against water and dust change as
per latest slandered.

S. Recovery time after endurance test
has been added.

6. Clause 7.4 added to control the
quality of the LED.

7. Sample test quantity for
acceptance test has been specified
in clause no. 11.1.

8. Word cut off voltage has been
replaced by operating voltage

—

—_—

range.

3. 12.02.2021 6&9 2 1. New Para no. 512 added for
including outline drawings no.
SKEL-5042.

2. Details in regard to voltage and
time specified for reverse polarity,
test in Para no. 12.5.

4, 10.06.2024 3,5,6,7,9 3 1. Clause no. 2,1.1 modified minimum

& 10 temperature -15°C instead of 0°C.

2. Clause no. 55 modified for
specified power supply in head light
terminal.

3. In clause no. 6.1, 125 & 12.6.3
modified for Lux reduce in dim
mode for avoid glare.

| 4. New para No. 7.5 added for

J measurement of LED junction
temperature.

5. In clause no. 12.6.5 modified to
Measurement of angle beam in type
test,
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5. 09.10.2025 All 4 1. Clause No. 5.2 added for
minimum voltage as 77 V.

2. Clause no. 5.7 modified to
ensure accessibility of beam
adjustment facility in situ position
and added RAL7032 grade of
gray colour shade.

3. Clause No. 5.10 added for RDSO
approved E-BEAM copper cable

4. Clause no. 8.2 edited for
EMI/EMC test certificate added
as per |[EC 61000 (latest).

5. Clause No. 11.2 edited for Water
Ingress Protection Test and Dust
Test (IP-66) on one unit of each
lot in routine test.

6. Clause No. 12.8 added for Water
Ingress Protection Test — IPX6
Test (as per |EC 60529).

7. Clause no. 160 added for
warranty clause.

8. Training and mainienance
manual added in clause no. 17.0

9. Marking of terminals added in
clause no. 19.0.

10.Packing instruction added in
clause no. 20.

- Prepared by Checked by lssued by
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GENERAL

1.0 Introduction:

This specification covers construction features, technical requirements and
testing procedure for Twin Beam LED Headlight for Electric Locomotives &
EMUs.

1.1 Headlight is provided in front and rear of Electric Locomotives & EMUs to
iluminate track, track-side indication, OHE masts any obstruction/abnormality
on track etc. in electrified sections at night time to facilitate Loco pilot to take
necessary action for ensuring safe and efficient operation of the train, noting
down mast numbers and also to warn other persons on ground of incoming
train for their safety.

2.0 Environmental Conditions:

2.1 The equipment should function satisfactorily under the following
environmental conditions which are encountered where equipment will be
expected to work.

21.1
a) Maximum temperature

Stabled Locomotive under sun :70deg. C
On board working loco under sun. - 55 deg. C
b) Minimum temperature :-15deg. C
c) Average temperature 147 deg. C

22 Humidity: Up to 100% during rainy season.

23 Altitude: Up to 1776 m above mean sea level.

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

25 Environment:

The equipment shall be designed for extremely dusty and desert terrain in
certain areas. The dust concentration in air may reach a high value of 1.6
mg/cm3. In many iron ore and coalmine areas, the dust concentration is very
high affecting the filter and air ventilation system.

[ Prepared by Checked by Issued by
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2.6 Coastal Area:
The equipment shall be designed to work in coastal area in humidity and salt
laden and corrosive atmosphere. The maximum values of the condition will be
as follows:
a) Maximum pH value :85
b) Sulphate : 7 mg per litre.
c) Max. concentration of chlorine : 6 mg per litre.
d) Maximum conductivity : 130 micro siemens /cm
3.0 Vibration and Shocks:
The equipment shall conform to IEC-60571 & IEC-61373 (latest)
40 Terminology:
For the purpose of this specification, following definitions shall apply:
Beam: - A distribution of radiation characterized by a concentration of luminous
flux within a small solid angle substantially greater than the concentration in
directions outside the solid angle.
Beam Axis: - It is the line through the effective light centre of the headilight in the
principal direction of the beam. The principal direction may be found by taking the
centre of the solid angle subtended at the effective light centre of the headlight and
bounded by the intensity vectors equal to 90% of maximum intensity.
Beam spread: - The angular extent of a beam, in a specified plane passing
through the beam axis, which contains all the radius vectors of the polar curve of
luminous intensity having lengths greater than 1/10 of the maximum.
Prepared by Checked by Issued by
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TECHNICAL DETALLS

5.0 General:

51 The LED head light unit shall consist of two separate independent high intensity
LED lamps assembly with their separate driver unit, provided in suitable water
proof and dust proof (IP-66) enclosure having toughened front glass.

5.2 Operating voltage range (DC) is:

Maximum-138 V,
Nominal-110 V and
Minimum-77 V

5.3 The LED's shall be connected such that failure of one LED should not affect
other LEDs.

54 The power consumption of LED head light assembly should be not more than
100 watt at nominal voltage.

55 The input terminal of the twin headlight shall be suitable to receive 3 wires
Bright (+Ve), Dim (+Ve) & Common (-Ve) to each beam along with one earth
wire suitably terminated at earth terminal provided on the fitting. The clearance
of the live parts of the connector shall not be less than 10 mm from the housing
of the headlight. The creepage distance between live parts and non-current
carrying metal parts shall be not less than 15 mm over the surface of insulation.
LED Headlight illumination output with combination of Power input to Bright,
Dim & Common:

i. Bright + Common = Bright Light
i Dim + Common = Dim Light
iii. Bright & Dim + Common = Bright Light
56 The headlight assembly shall be operated through the selector switch provided
on driver's-desk in following modes: -
()  Front Bright
(i)  Front Dim
(i) Rear Bright
(iv) Rear Dim
Prepared by Checked by Issued by
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5.7 This type of headlight shall be suitable for mounting on the front of drivers cab.
The twin beam shall be mounted on 3 mm thick common mounting plate with
beam adjustment facility. Location of beam adjustment facility in headlight shall be
such that same may be access easily in situ position for focus adjustment as and
when required. The mounting plate shall be suitably pre-treated and powder
coated with grey colour shade RAL 7032 from inside and outside.

58 The weather proof-sealing gasket provided between the front mounting plate and
the casing to make the headlight water tight to prevent entry of rain water shall be
made of Neoprene or superior quality rubber.

59 Glass used for the front cover shall be of the heat resistant toughened (TS type),
conforming fo 1S: 2553 Part-| (latest), minimum 4.5 mm thick- transparent of AA
quality to IS: 2835 (latest) and pass IK-05 impact test. Manufacturer should
provide certificate for IK-05 impact test from any NABL/Govt. approved lab.

5.10 A terminal block of DMC Glass Fibre Epoxy moulded fire retardant to withstand
200 °C (Manufacturer should provide certificate for same from any NABL/Gowt.
approved lab) for the connections of incoming supply through RDSO approved
E-Beam copper cables of suitable size shall be mounted in the headlight housing,
close to the cable entry point. The terminal block shall be free from blowholes and
cracks. The nut, bolt and stud washer shall be of stainless steel. It shall be readily
accessible and shall be positioned to avoid the possibility of accidental contact
during maintenance. Terminal block shall be stud type suitable to receive ring type
cable sockets.

511 Hinges, catches and locking screws shall be made of material having good
corrosion resistance. Otherwise, this shall be provided with adequate protection
against corrosion. They shall be robust and simple in construction and shall not
need use of special tools for opening. Design and fabrication of covers or other
enclosures shall be such that they do not open out due to vibration or during
maintenance.

5.12 LED head light shall be so designed that, it can be retrofit in place of existing head
light of Electric Locomotives & EMUs without need of any change. Most suited
outline dimension of LED head light frame for electric locomotive and EMUs are
given in drawing no. SKEL-5042 (Attached) for guidance.

6.0 Photometric Requirements: The photometric requirements shall be as follows:

6.1 The intensity of the complete head light system measured in a clear atmosphere,
free from dust, smoke and fog at a point in the centre of lamp unit at ground level,
when directed accurately, at distance of 8 meters shall be not less than 7000 lux
and not more than 9000 lux in bright mode while in dim mode it should be not be
less than 900 lux and not more than 1200 lux. Also at a distance of 305 meter it
should not be less than 4.8 Lux in bright mode.

Prepared by Chegked by Issued by
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6.2 The photometric test shall be carried out on minimum two numbers of the lot
offered during acceptance tests. The test voltage at lamp terminals shall be
maintained as per clause 5.2. The lux output shall remain 5 %.

6.3 The beam spread should be symmetrical and angle of beam shalt not be less than
7 degrees.

7.0 Technical Requirements of LED:

7.1  LED used should be of SMD (Surface Mounted Diode) / COB (Chip on board) type
only.

72  Color temperature of White color LED shall be 3700K-5000K (White).

7.3  Color Rendering Index (CRI) — Greater than or equal to 80.

74  Generally, LED of Nichia / Osram / Samsung / Lumileds / Cree / Avago make only
shall be used. The LEDs Used shall be LM-80 & UL certified with 50000 hours or
more. Same shall be submitied by manufacturer. If any manufacturer proposed to
use LEDs of make other than specified above, the details of make and relevant
certificates shall be submitted to RDSO for approval before its use.

75  The junction temperature of the LED and through current in the LED should not
exceed the specified values given in the LED data sheet which will be verified
during prototype testing.

80 Technical Requirements of Electronic components Used:

The circuit board and electronic components to be used in the LED head light
should be of rating / type so as to provide reliable functioning.

81 MC PCB (Metal Core PCB) shall be used for mounting of LED’s.

82 The electronics should be suitable for rolling stock application in heavily EMI
polluted environment. Certificates from NABL/Govt. Lab for EMI/EMC as per IEC
61000 (latest) tests of complete Head Light unit shall be submitted at the time of
prototype.

9.0 Technical Requirements of Driver:

91  Surge protection feature should be provided to ensure that surges do not cause
failure of any electronic components of LED head light.

92 Heat bearing capacity of driver for LED head light shouid be provided.

9.3  Minimum efficiency of driver shall be 85%.
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10.0 Categories of Test:

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

10.2 Type tests are to be repeated in case of any major change is made. In case of
minor changes, i.e. change in type, rating of component efc., special test/tests as
agreed by user and manufacturer are to be conducted to ensure their suitability
and effectiveness of the modifications.

11.0 Routine Test: Routine test shall be carried out regular supply orders.

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

11.2 The tests to be carried out on complete unit are given in the following table.

SN TESTS SPEC. TYPE ROUTINE |ACCEPTANCE
CLAUSE NO. | TESTS TESTS TESTS
1. | Visual Inspection 12.1 v v v
2 Insulation Resistance 12.2 v v v
Test
3. | Dielectric High Voltage 12.3 v W f
Test
4. | Surge Test 12.4 v
5. | Reverse Polarity Test 12.5 v v
6. | Photometric Test 12.6 v v
7. | Water Ingress 12.7 Certificate |Certificate
Protection Test and from NABL [from NABL
Dust Test (IP-66) /Govt. Lab |iGovt. Lab for
one unit of
each lot
8. | Water Ingress Protection 12.8 v v v
Test (IPX6 Test)
9. | Thermal Shock Proof 12.9 v v
10. | Dye-penetration Test 12.10 v
11. | Endurance Test 12.11 v
12. | Vibration and Shock 1212 Certificate
Test from NABL
/Govi. Lab
Prepared by Checked by |ssued by
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12.0 Tests:

12.1

12.2

12.3

12.4

12.5

Visual Inspection:

Materials and finish of all components shall be visually examined for finish and
verified for their dimensions and material specification. The manufacturer shall
furnish a metallurgical composition certificate for the body material.

Insulation Resistance Test:

The insulation resistance with 500 V megger shall be more than 50 M ohms at 70
% RH for all the circuits. The period of the test should not less than 60 sec.

The following minimum requirements is to be ensured as per given below:

i. Control circuit to earth 20 MQ
ii. Screento earth 10 MQ
iii.  LED-unit input circuit to earth : 10 MQ

Dielectric High Voltage Test:

Immediately after insulation resistance test, an ac voltage of 1500 V RMS of sine
wave form of 50 Hz shall be applied for one minute between the live parts and
frame. The test shail be started at voitage of less than 1/3 of the test voltage and
shall be increased gradually to the full test voltage. The high voitage testing
equipment shall be set at 20 mA leakage current. Head light shall withstand the
voltage without flash over, break down or tripping of supply.

Surge Test:

The test shall be conducted as per IEC-60571 (latest). The surge pulse shali be 1.8
Kv, 1.2/50 micro second.

Reverse Polarity Test:
The LED unit should have built-in reverse polarity protection. The reverse polarity
test shall be conducted at a Nominal Voltage (110 V DC) for 1 minute. After the

test lux level should remain within limit as given below:

i.  Bright mode (at a distance of 8 meter) = 7000 Lux (Min.) and 9000 Lux
(Max.)

i. ~ Dim mode (at a distance of 8 meter) = 900 Lux (Min.) and 1200 Lux (Max.)

Prepared by Checked by Issued by
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12.6 Photometric Test:

12.6.1 Test Voitage: LED head light should be tested at maximum, nominal & minimum
voltage level as per clause no. 5.2.

12.6.2 lllumination Intensity:

The main headlight under test shall be mounted on a test stand which shall be put
on one end at the centre line (lengthwise) of the level ground, free from obstruction
over an area of 300m x 30 m. The height of the axis shall be 3.7 m. above the
ground level. Photometric readings shall be taken on each point shown in
Annexure-A at

(i) Ground level,
(ii) Height of 0.75 meter above rail level,

(i) Height of 1.5 meters above rail level.

With above readings, curves of intensity of illumination shall be plotted to obtain
the spread over the track.

12.6.3 During routine/acceptance tests, illumination intensity measurements will be done
on headlights, at a distance of 8 meters and it shall not be less than 7000 lux and
not more than 9000 lux in bright mode while in dim mode it shall not be less than
900 lux and not more than 1200 lux.

12.6.4 During type test illumination intensity measurement will be done at 305 meter and it
shall not be less than 4.8 Lux in bright mode.

12.6.5 Angle of the Beam:

During type test headlight shall be mounted on a table with beam centre one metre
above the ground. Photometric measurement shall be taken in the lateral direction
at right angles to the axis of the beam in horizontal plane at one metre height at a
distance of 100 metres from the headlight. Move photometer in lateral direction on
the left and right so as to read the maximum illumination intensity and locate
the point after which the illumination level reaches 1/10% of maximum values.

The distance between both the left and right points should be measured as X
metre: -

Thentan A =x/2 x1/100
The angle 2 A is the angle of the beam

12.6.6 Photometric test shall be done after 15 minute of illumination of LED head
light assembly.
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12.7 Water Ingress Protection test and Dust test:

LED head light unit should have IP-66 protection against water and
dust. Manufacturer shall provide certificate for same from any NABL/Gowt.
approved lab as per IEC 60529,

12.8  Water Ingress Protection Test — IPX6 Test (as per IEC 60529):

Switch ON the LED Headlight for 15 minutes & bring it to a stable operating
temperature at rated voltage. Switch OFF the supply & immediately subject the fitting
with a water jet for 3 minutes from all directions with a hose pipe having a nozzle.
The nozzle shall be held at distance between 3 meters from the test sample. Set
water pressure at nozzle such as to deliver water flow rate of 100 Ltr/min +5%
(Approximately 100 kN/m2).

After the test, no water shall entre the enclosure.
12.9 Thermal Shock Proof Test for Cover Glass:

Keep the cover glass into 90 & 2 °C hot water for 10 minutes and then keepitO £ 1
°C cold water for 3 minutes. This test shall be repeated four times and the glass
shall show no evidence of distress.

12.10 Dye-Penetration Test:

Dye penetration test for detection of surface defects/cracks on welds shall be
conducted as per IS: 3658 (latest).

12.11 Endurance test:

12.11.1 The complete assembly of headlight operated at 1.1 times the rated voltage and
kept in a heat chamber at a temperature of 70°C for a period of 5 days (120 hrs)
under the normal condition of use. At the completion of this test no
deterioration, such as cracks, scorching, discolouring and deformation shall be
observed on any other part of the headlight.

12.11.2  Immediately after the endurance duty as per 12.11.1 the headlight is subjected
to high voltage test specified in clause 12.3 but with the test voltage reduced to
1000 V. Headlight shall withstand the voltage for one minute to pass the test.

1211.3 After endurance test as per clause 12.11.1, also head light shall pass
photometric test as per clause 12.6.3 after the recovery time of 1 hour.
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12.12 Shock and Vibration Test:

Vibration test shall be carried out as per IEC-61373 (latest) on complete head light
assembly in energized condition. The test resuits shall be treated as satisfactory if
there is no failure/damage noticed. Manufacturer should provide certificate for this
test from any NABL/Govt. approved lab.

Routine test specified in clause no. 11.2 except of Water Ingress Protection Test
and Dust Test (IP-66) shall be conducted after shock and vibration test.

13.0 Field Trials:
After successful completion of type tests, the equipment's shall be subjected to
field service trials for a minimum period of six months. The number of trial
equipment's and venue shall be as agreed between the purchaser and the
supplier. The installation and commissioning of the equipment’s for field trials shall
be carried out by the supplier.
14.0 Documentation;
Following documents shall be supplied:
i.  BOM (Bill of Material), Data sheets for components/devices and other
equipment proposed for use.
i.  Outline General Arrangement showing mounting arrangement of complete
unit with major components & its details. Beam adjustment facility and
Connector for power supply to driver unit shall be shown.
iii. ~Schematic circuit diagram along with protection scheme, connection of
LEDs showing no. of arrays and no. of LED in each array.
iv.  Part no. and manufacturer's data sheet of LEDs used.
v.  Clause by clause compliance.
vi.  Test protocol with procedure of testing.
15.0 Infringement of Patent Rights:
Indian Railway shall not be responsible for infringement of patent rights arising due
to similarity in design, manufacturing process, components used in design,
development and manufacturing equipment and any other factor, which may cause
such dispute. The responsibility to settle any issue lies with the supplier.
16.0 Warranty:
The manufacturer/supplier shall have warranty for LED headlight and its
satisfactory performance for the period of four (4) years from putting in service and
five (5) years from date of supply whichever is earlier.
Prepared by Checked by Issued by
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17.0 Training & Maintenance manual: The supplier shall arrange for training to IR
personnel in maintenance and troubleshooting of the system supplied. One day
training for three persons per location is to be arranged by the supplier in the field
of maintenance and troubleshooting. Training will be arranged free of cost. Suitable
training material will be supplied to the participants.

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

18.0 Marking:

An anodized aluminum plate carrying following markings shall be fitted on the
casing headlight assembly (outside as well as inner side) at a suitable place:-

(i) Manufacturer's name and trade mark
(i) Serial number of the unit

(iii) Month and Year of manufacturing

(iv) RDSO's specification Number

(v) Operating Voltage and Current

19.0 Marking of Terminals:

The correct operation of the system depends upon the specific connection of the
terminals. As such terminals shall be marked appropriately.

20.0 Packing:

20.1 All headlight shall be individually wrapped in bubble sheet and packed in individual
card board boxes. The empty spaces shall be filled with suitable filling material.
Alternatively, these may be packed in EPE/PU foam boxes. The units shall be finally
packed in a wooden case or card boxes of sufficient strength so that it can withstand
bumps and jerks encountered in a road/ rail journey.

20.2 Every box shall be marked with PL numbers, contents and name of manufacturer.
The upside shall be indicated with an arrow. Boxes should have standard signages to
indicate the correct position and precaution “Handle with Care™ with necessary
instructions.

20.3 The units and their sub-assemblies shall be so packed as to permit convenient
handling and to protect against loss or damage during transit and storage.
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