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ALTERATION RECORD SHEET

001 (25.03.2022) AND
SKETCH 002 (25.03.2022)

INCLUDED WITH THE SPECIFICATION.

Amendment| Date of Page Alteration Descriptions
Number Amendment | number Authority
1 01/08/2022 1 DRAWING NO.SKETCH Sd/-

Specification has been thoroughly
revised. Flickering of LED indication
lamp included, Type test and routine

test elaborated.

Note: Specification has been digitized and all the alteration i.e addition , deletion, modification etc. has

been incorporated in the digitized specification.
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1.0 GENERAL DESCRIPTION

SPECIFICATION FOR ELECTRICAL SIGNAL EXCHANGE SYSTEM FOR 3-PHASE ELECTRIC LOCOMOTIVE.

2.0 SCOPE:

This specification covers the supply of ELECTRICAL SIGNAL EXCHANGE SYSTEM being used on WAG-
9/WAP-7/WAP-5 3-Phase Drive 25 KV Single Phase 50 HZ AC Electric Locomotive of Indian Railways.

3.0 CLIMATIC AND ENVIRONMENTAL CONDITION
SL.No | Description Remarks
3.1 Maximum ¢ Metallic Surface temperature Under Sun: 75°C Max and in
atmospheric Shade : 55°C
temperatures : ¢ Minimum Temperature -10 °C (Also. Snow Fall in certain areas
during winter season).
3.2 Maximum Humidity | 100% saturation during rainy season
33 Reference site e Ambient Temperature : 50°C
conditions e Humidity : 100%.
e Altitude : 1776m above mean sea level

3.4 Rainfall Very heavy in certain areas. The locomotive shall be designed to
permit it's running at 10 Km per hour in flood water level of 102
millimeter above Rail level.

3.5 Atmosphere during | Extremely dusty and desert terrain in certain areas. The dust

hot weather concentration in air may reach a high value of 1.6 mg/m3. In many
iron ore and coal mine areas, the dust concentration is very high
affecting the filter and air ventilation system

3.6 Coastal areas Locomotive and equipment shall be designed to work in coastal
areas in humid and salt laden atmosphere with maximum pH
value of 8.5. Sulphate of 7 mg per liter, max. concentration of
Chlorine 6 mg per liter and maximum conductivity of 130 u
Siemens /cm.

3.7 Vibration The equipment and subsystem and their mounting arrangement
will be designed to withstand vibrations and shocks encountered
in service as per IEC 61373 or latest unless otherwise prescribed.

3.8 Wind Speed High Wind Speed in certain areas, with Wind Pressure reaching
150 Kg/m?
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4.0 STANDARAD:

[EC- 61373 or latest for shock and vibration.
[EC -60571 or latest for Environmental condition
[EC : 60529 for IP 65 Test

5.0 Scope of Supply :

5.1 T wo Lamp Unit fitted with LEDs with unbreakable transparent cover for each cab.
5.2 Two control unit fitted with all accessaries such as switch , PCBs, etc. for each cab
5.3 Harnessed Cable for connection between Lamp Unit and Control Unit.

5.4 Wago Type terminal shall be supplied separately for connections.

5.5 Hardware.

6.0 GENERAL FEATURES:

6.1 At present loco pilots need exchange of signals with station staff, crew of passing by trains etc. by
means of flags and Torch. Due to this, they need to open the door/windows of cab frequently, which
not only distracts them, but also hampers the working of Air Conditioners. To avoid the problem,
necessary arrangement is being made by using LED based Electrical Signal exchange system, which will
not necessitate frequent opening of door/windows for exchange of signals.

6.2 TECHNICAL REQUIREMENTS :

6 .2.1 Light for Loco Pilot and Assistant Loco Pilot are installed in outside of sidewall of each cab

6.2.2 Control panel for each light unit to be fitted in drivers desk.

6.2.3 Selfilluminated Push button switches with associated accessories are to be supplied and fitted aleng
with-the in the control panel.

6.2.4 There shall be twe-push-buttenswitehes one push button switch for exehanging glowing Green signal

and One Push button switch for glowing Red signal in the control panel.

6.2.5 OnePush-button-switch-for glowing Red-signal
6.2.6 Operating voltage:

Rated : 110 Volt DC
Minimum : 70 Volt DC
Maximum : 136 Volt DC

6.2.7 Power consumption:-
Red : Not more than 9 Watt.
Green : Not more than 12 Watt.
6.2.8 Adequate no. of SMD LED to be used for signal exchange light to provide minimum Lux as follows:-
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TYPE Parallel lux train axis | 10% Intensity angle | Lux perpendicular | 10% intensity angle
of LED | towards guard at 1 mtr. | Spreads towards axis to the train at | Spreads
Guard at 1. mtr 1 mtr. Perpendicularto the
train
RED >33 >1550mm >17 >1900mm
GREEN | >75 >1800mm >38 >2150mm

6.2.9 Capsule type moulded unbreakable transparent cover should be used for lamp unit.
6.2.10 Visibility :- Light should be Visible from >500 meters in clear day and >1Km in clear night.
6.2.11 Separate selector coloured self-illuminated push button switch to be given for Red and Green
operation.
6.2.12 At atime only one light (Red/ Green) should glow. If pushed both (RED and GREEN) push button at
a time only Red LED lights should glow.
6.2.13 Control panel used for selecting Red/Green light required in each cab separately wired.
6.2.14 Series parallel combination of LED used such that failure of one LED does not affect any other LED.
6.2.15 A self-restoring surge protection device shall be provided to protect the signal exchange light any
high voltage surges as well as normal spikes. A high voltage surge above 210 + 10 Volt will cause
the supply to disconnect and self-restore as soon as the normal voltage operating is available.
6.2.16 Standard hardware/fasteners of M/sTS-M/sLPS and-M/sUnbrake-oritsegquivalent CLW/ BLW/
RDSO approved source make only to be used.
6.2.17 During glowing of both RED and GREEN LED’s must be flashing/flickering at a frequency of 70-80
per minute.
6.2.18 High Quality self-illuminated Push Button switches should be used as there are frequent operation
shall be required.
6.2.19 The Lamp unit should be protected from water and dust entry as the lamp unit shall be fitted
outside. Protection shall be IP: 65 grade.
6.2.20 High Intensity LEDs shall be used for lamp.
6.2.21 The switches must be flush mounted type i.e the finish of switches lays in same surface of panel.

7.0 TEST

7.1 TYPE TESTS : The Type Tests shall be carried out once in five years in the presence of authorized
representative of Railways / Production Units /RDSO. The Type Tests once conducted on the
complete unit supplied by a particular manufacturer need not be repeated within a period of five
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years provided its performance is satisfactory during this period. Type tests may be repeated in
between this period, if any change in the Manufacturing Process, Construction, Material, Design or
any major change in specification.

7.2 Following Tests shall be carried out :

Clause | Test Description Type Test Routine Test

No

7.2.1 Physical and Dimensional measurement as per Y Y
drawing.

7.2.2 Insulation Resistance Test 500V meggar resistance Y Y
should be more than 50 M Ohm for a period of not less
than 60 sec.

7.2.3 Dielectric Test (High Voltage Test) 1000 V AC 50Hz for Y Y
60 sec.

7.2.4 Lux measurement Test as per clause no: 6.2.8 Y Y

7.2.5 Measurement of Luminous intensity. (Technical data y X
sheet of OEM’s of LEDs to be compared)

7.2.6 Measurement of dominant wave length. (Technical data Y X
sheet of OEM’s of LEDs to be compared)

7.2.7 Functional Test : Voltage variation as per clause no: Y Y
6.2.6.

7.2.8 Over voltage test to be carried out as per clause no- y y
6.2.15

7.2.9 Endurance test for continuous operation of 08 hours. Y X
After the endurance test functional test as per clause
no-7.2.7 to be carried out.

7.2.10 Endurance Test for Switches for operation up to 100000 Y X
Cycles. After the endurance test functional test as per
clause no-7.2.7 to be carried out.

7.2.11 Surge Test: The test shall be carried out as per IEC: Y X
60571 or latest. Surge pulse shall be 1.8 Kv peak for
1.2/50 micro sec.

7.2.12 | Shock and Vibration test as per IEC: 61373 Category 1 Y X
body mounted.

7.2.13 Ingress Protection test (IP: 65) as per IEC : 60529 Y X
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7.2.14 Rain Test (The artificial rain falling at 45° at a rate of 60 Y X
mm per minute for a period of 30 minutes for Lamp unit
only).
7.2.15 Cold start Test as per IEC: 60571 Y X
7.2.16 Damp Heat Test as per IEC: 60571 Y X
7.2.17 Dry Heat Test as per IEC: 60571 Y X
7.2.18 Visibility Test as per clause no: 6.2.10 Y X
7.2.19 Reverse Polarity Test: The equipment should have built Y Y
in reverse polarity protection. The reverse polarity test
shall be conducted at nominal voltage (110V DC) for 1
minutes. After the test the equipment should perform
normal.
7.2.20 Power Consumption Test : To be carried out at rated Y X
voltage and should not exceed specified limits given in
clause no-6.2.7.
7.2.21 Flickering measurement test as per clause no: 6.2.17. Y Y
7.2.22 Short Circuit Test : The output terminal should be Y X
shorted and the unit switched “ON” with maximum
voltage as specified in specification for 10 minutes. After
the test, unit shall be tested as per clause no: 7.2.7

Note: The Type test Certificate approved by RDSO/CLW /BLW shall be valid for a period of five years.

8.0 Documentation: Following documents to be submitted during tendering:

8.1 Clause wise comments on specification

8.2 Technical data sheet of OEM of LED’s

8.3 Detail Drawings

8.4 Quality Assurance Plan

8.5 Detail Test Procedure

8.6 Bill of Material (BOM)

8.7 Maintenance Manual

8.8 Operational Manual.

8.9 Details of Plant and machinery

8.10 Testing facilities

8.11 Successful tenderers shall submit list of items supplied, Bill of Material (BOM), certified copies
of material and test certificates, technical datasheet and guarantee certificate along with the
supply-

8.12 Past experience with supporting papers (if any).
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9.0 Label and Marking :
9.1 Leveling: Each assembly shall have clear readable marking as follows:

i) Manufacturers name

ii) Year of manufacture

iii) Trade mark if any

iv) Batch No. & Code

v) Serial No of the product

9.2 Marking: Various adJustment controls shall be marked accordlngly for user. A-brief sheet-shall

atta 3 3 : . A user manual
explaining various connections and adjustment shaII be prowded W|th each box of Electrical
Signal exchange system.

10.0 Quality assurance:
10.1 System Certification: Firm to have obtained system certification against 1ISO:9001:2015 (or
latest version).
10.2 Any other certification obtained by the firm may also be submitted during the tender.

11.0 Packing:

All fittings shall be properly packed to avoid damage during transit and storage.
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