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1.0 INTRODUCTION:

1.1 Presently, the cabs of electric locomatives are equipped with 2 nos. cab fans and
2 nos. heaters for the crew. In extreme summer and winter condition the existing
system is inadequate for reasonable level of comifort to the crew. This document
shall establish the basis and minimum criteria of design, manufacturing,
performance and maintainability of the ar conditioning system and its
components.

1.2 DESCRIPTION OF THE SYSTEM
1.2.1 Fabrication: The AC unit shall be fabricated out of stainless steel 58-304.

1.2.2 Evaporator Coil: The evaporator coil should be made of copper tubes as per I3
10773 - 1983 or latest and fins should be made of Aluminium of suitable design to
meet the system requirement. Fins shall be pre — coated with hydrophilic anti
corrosive coating and shali pass 1000 hours salt fag test as per ASTM B-117. A
test certificate from OEM/NABL accredited 1ab shall he provided.

- 1.2.3 Condenser Coil: The condenser coil should be made of copper tubes as per IS:
10773 ~ 1983 or latest and fins should be made of Aluminium of suitable design to
meet the system requirement and should be able fo withstand the heavy vibrations
faced by the unit. Fins shall be pre — coated with hydrapnilic anti corrosive coating
and shall pass 1000 hours salt fog test as per ASTM B-117 A test certificate from
OEM/NABL accredited lab shall be providac

1.2.4 Compressor: Scroll compressor should be used to obtain the required cooling
capacity. The compressor should be protected against high pressure, low pressu-e
etc. using appropriate safety devices.

1.2.5 Air conditioning Parts: The AC unit should incorporate the thermostatic expansion
valve with external equalizer; sight glass filter dryer, HP/LP cut outs, service
valve/pump down valve, charging valve atc in the air conditioning circuit.

1.2.6 Evaporator Fan: The evaporator fans should be selected to have adequatle
capacity of air flow using 2 blowers driven by the motor. Frame size and shaft
diameter of the evaporator motor should be 83 & 12 7mm respectively.

1.2.7 Condenser Fan: The condenser fan should be also selected to have adequaie
capacity of air flow using a good quality low noise fan blade. Frame size and shaft
diameter of the condenser motor should be 62 & 12 7mm respectively.

1.2.8 Filter & Air Deflector Assembly: The unit should have at its bottom an assembly
consisting of filter in return air path & a defiector for the supply air The filter should
be so chosen so as to protect the unit from dusi & particles flowing in through the
return air. Grill should be made of fire retardant fiber glass material. The Grill
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arrangement should be fixed from the bottom of the unit as per fixing arrangement
given in CLW drawing no. CLW/ES/SK-4/A-15 (latest alteration), by which the filter
assembly can be easily taken out from the cab for routine filter cleaning.

This document is a basic guideline to the suppliers. However the outer dimensions
are restricted as per latest alteration of CLyv/ drawing nos. CLW/ES/SK-1/A-15(Air
' ing M/c), CLW/ES/SK-2/A-15(Trough for AC unit). CLW/ES/SK-3/A-15
(Control Cubical and Switch Panel) and C1W/E S/SK-a/A-15 (Grill Arrangement).

ENVIRONMENTAL CONDITIONS:
The system will be fitted in locomotives where e environmental condition will be:-

| Amblemilmperstus  |Undersun@0Cmax.
‘ | In shed 50°C max
Minimum temperature - 10°C F e
| (Also snow fail in certain areas)
Humidity Up to 100% during rainy season
Altitude Up to 1776 m above mean sea lovel
Rainfall Very heavy rainfall in certain areas. Annual rainfall
ranging between 1750 to 8250 mm. '
Wind speed High wind speed in certain areas, with wind |
preéssure reaching 150 kg/m”
No. of thunderstorms May be as high as 4% days. Lk
/ &
%mmon 1 kWim* LR i
Atmospheric conditions | Extremely dusty and desert terrain in certain areas.

The Dust concentration in air may reach a high
value of 1.6 mg/m”. In many iron ore and coal mine
areas, the dust concentration is very high affecting
the fiter and air ventilation system. The system
shall be able to work at the max specified ambient
temperature inside the locomotive without any pre- |
cooling reguirement

The equipment shall be

designed to work in

i- Maximum PH value - 85

ii- Sulphate concentration - 7 mg / litre

and salt laden and | i max. concentration of Chiorine - 6 mg/litre
The maximum value of | iv- Max. conductivity - 130 micro siemens / cm
the some of the
parameters will be: | |
Prepared by Checked by . Issued by
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1.5 Vibration & Shock:

The equipment & mounting arrangement shall he of robust design suitable for
traction duty and shall withstand satisfactorily the vibration and shocks normally
encountered in service as per IEC 61373 (latest) under the category 1 class A.
The vibration test shall be done as mounted in tne actual operating condition.

20 SCOPE OF SUPPLY:

The scope of supply will include complete arr conditioning system with all the
associated control, protection & indication equipment and control panel, switching
panel & a single unit air conditioning module along with trough arrangement for
collection of condensate water, mounting and supporting bracket/structures, etc.

Details are listed as below:-

[SN _____ lem S

1 Compressor scroll type s B

2 Condenser fan Motor T

3 Condenser fan s ST

.4 Condenser coil RS- i

5 Blower housing assemby

6 | Cooling/Evaporator coil it el

8 Electronic Thermostat/Solid state temp control '

s ToHP o | m——

10__| Thermostatic expansion valve

11 | Highpressurecut-out . .

12 | Lowpressurecut-out Bt

13 | Return Air Filter

14 _| Copper Piping e - |

16 | Control Cubicle comprises of transformer for control
wiring, MCBs/MPCBs, Connecters & Contactors etc.

16| Switching Panel

17 __| Trough arrangement (optional) ©

18 | E- Beam cable for power circuit and PTFE cable for

19 | Connectars with fire retardant haiogen free inserts

20 | Change Over Switch, 164/ 3 Pole R

21 | Hardware for fitment of AC unit in locomotives shall be |
AIS| 304 or A4 (316). e )

Note: - * The trough afrangement s an optional item and shall be supplied as per

the requirements of the purchase:.

- Grill arrangement for AC system shall be supplied separately

Prepared by Checkedby T — issuedby
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a)

GENERAL DESIGN REQUIREMENTS:
The compact unit shall have following performance parameters —

Cooling capacity: 2ton (6045 K.cal/ir) at 35°C ambient.
1.5 ton (4534 K.cal/hr) at 50°C ambient

However, the AC unit shall be able to operate up to 80°C ambient / 90% (max.)
relative humidity ambient without tripping, damage and any other faults. It should
be able to restrict 60% max relatve humidity inside the cab under any
Heating capacity: The unit shall have overall heating capacity of 2 KW & 5%

comprising of three numbers element in star connected suitable for 3-phase
supply. Working of heating elements will be automatically.

During the operation of locomotives doors and windows are likely to be opened
frequently. Hence, there will be automatic intake of fresh ar due to opening and
other small leakages in the cab. Therefore, fresh air provision is not necessary.

The temperature inside the cab shall generally be maintained between 23 to 25°C
in cooling mode and 19 to 21 °C in heating mode. The suppliers shall provide a
mechanism for cut in and cut out of the compressor and condenser fan motor in
cooling mode and also cutting and cut out of the heater in heating mode by same
mechanism.

The condensate water collection system shall be foolproof and  should not allow
leakage of water in the cab. Drain arrangement should be designed such that it
should be not get chocked.

Montreal protocol approved R407¢c shoulc be used as refrigerant.

Power supply system:

415 V 3-phase 50 Hz power supply is avaiable in locomotive. The supply voitage
may vary within from 394V to 436V and frequency may vary + 3%. Suppliers shall
design their motors i e. the compressor, condenser fan, blower fan etc. to work on

three phase ac power supply.

Manufacturer shall provide delay start feature for 180 sec in their control system to
protect the compressor.

Control Cubicle:

The Control Cubicle of the system shall have the foliowing minimum features -

The control cubicle will be as per latest alteration of CLW drawing no.
CLW/ES/SK-3A-15. The control cubicle will be fitted inside the box section near
assistant loco pilot. The control cubicle should be sealed so that dirt and water
may not enter.
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4.4
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The control Cubicle should be made using independent MPCB of adequate
capacity for all the motors, timers & terminal biocks etc. Control cubicle should be
made of MS with powder coating. All the equipment fitted in the contral cubicle
should be easily accessible for maintenance The contactors, MCBs and MPCBs
in the control cubicle should be connected by using lug to prevent looseness.

Switching Panel:

The switching panel will be as per latest alteration of CLW drawing no.
CLW/ES/SK-3A-15. Switching panel will be fitted with rotary switch type controller
at the RHS corner of the loco cab below the crew fan.

The rotary switch type controller will have three positions e OFF, Auto & Manual
Cooling.

The switching panel should have the following indications.

Status LED's (Green) — Main-On, BLR-ON, COMP-ON, HTR-ON, Cool-ON
Trip/Alarm LED's (Red) — HP, LP, OHP COMP

SPECIAL FEATURES:

The complete unit shall be houged in 2 compact housing on the roof of cab as per
the dimension given in latest CLW drawings The maximum vertical projection
shall not be mare than 300 mm over the roof

The trough and 4 lifting hooks of AC unit shall be made of $5-304,The trough for
mounting of AC unit shall be welded on the roof of the cab. The trough shall have
necessary drain pipe for roof water as well as condensate water.

In cooling mode, the heating element shall remain off while compressor motor,
condenser motor and evaporator fan motor shali be on. The evaporator fan motor
shall work continuously whereas compressor motor and condenser motor will work
till the temperature requirement as specified 1= achieved. The total connected load
in cooling mode will be 2.5 KW + 5% at 35 "¢ ambient

In the heating mode, the heating element and evaporator fan motor will be
switched on to circulate hot air inside the cab during winter season. The heating
element will work depending upon the duty cycle set for temperature requirement
in the cab whereas the evaporator fan motor will be continuously on. The total
connected load during heating mode will be 2 KWW + 5%

Actual weight of air conditioning unit should not exceed 150 kg without trough.

Cables shall be crimped at both ends with suitable terminal lugs. Interlocked type
cable markers shall be provided to identify a particular cable.

Prepared by Checkedby T Issued by
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4.9

4.10

4.11

4.12

4.13

Silver brazed joints/fused for connecting terminal leads and winding wires shall be
used for motors. Soldered joints are not acceptanie

Connectors with fire retardant halogen free inserts shall be used for power and
control wiring. All the connecting terminas inciuding fixing of pins with connectors
should be properly crimped by appropriate tools

The compressors shall be provided with high flow pressure switch to avoid working
of compressor beyond permissible pressure. High pressure cut-out and low
pressure cut-out shall be auto reset type HP cut-out will be set at 450415 psi and
low pressure cut-out at 30+5 psi.

Manufacturer should use E- beam cable (as per RDSO specification no.
RDSO/SPEC/ELC/0018 (Rev. ‘0') of 2002 or latest) of minimum size 1.5 sg. mm
for power circuit and PTFE cable (as per JSS 50134) of minimum size of 1.0 sq.
mm for contral circuit.

All the hardware used, shall be AIS| 304 or A4 (316) standard having metric
threads only.

Three terminals for supply connections shall be brought out in a terminal box on
the side of motor. The terminals shall be clearly marked/colour coded with RYB on
the terminal box to obtain the correct direction of rotation with the supply phase
sequence RYB, the terminal box should have a degree of protection IP-56.
Terminal block shall be made of epoxy reinforced glass having anti- moisture
absorbent and free from porosity.

The procurement of componentsispares should be done from the OEM or sources
given below. In case of any deviation prior approval of RDSO will have to be
taken.

' SN | Description Make I
"1 Hermelically  sealed scroll * Emerson Glimate ‘
‘ Compressor | ZR28K3E-TFD-522

' I il - R —— - -
2 | Condenser fan motor, as per

| RDSO _ specification  No. ¥
RDSO/PE/SPEC/ AC/OD88 ' As per RDSO approved sources |
|

|

|

(Rev.0) with amendment No.1

i‘ormeu
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3 Blower fan motor w with double |

/f
e
v

extended shaft, as per RDSC
specification

RDSO!PE!SPECI AC/OOBQ
(Rav 0) with amendment No 1
rlm

igh pressure oui out | out P55

] Low pressure cut out P55

Exaansm Valve
Egualizer Solder connection

So#der connection

— e
indicator Solder connection

Sewice  ValiePump  Bown
Valve

Charging Valve
Flare connMen)

| Chenge soars switch

in November 2007 2007 | Specification No F"DSO/‘?OQ?/ELJ‘SPECJ'GUE@(RBV/A;) -

ic | Danfoss/ Sporlan/ Emerson”

| Danfoss/ Sporiani Emg Emerson

Moisture

% ( Solder x

Make |
As per RUST approvad sources

' Dantoss/ Sporlan’ Alco/ Emersen™ |

" Danfoss/ '§por§5ﬁ?ﬁi¢bmohn 4

£

|

&S
el

Danfoss/ 8 Sporlan/ £, Emerson

_____ oy

L&) Sremensf Schnerder/ ABB/

___LeJLrar_é
Schneider/ ABE ABB —’

L&T/ Siemens/
L&T/ %Jemer‘s[ Schnelder/ ABB/J

_BCH TEe——— ‘{
Schne;derf BCH/ wQ

T
]

om——
Faul instruments/Ana#eg |
Electronics ‘

Danfoss/ & Sporian/ Emsrson

i Of Reputed make
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5.0 SAFETY FEATURES:

The safety requirements are of highest standards being an item of driving cab.
Therefore, tenderers shall take all the possible protection against -

5.1  Malfunctioning/mal-operation by the untrained person or tampering. Proper
warning levels shall be provided.

52 Adequate cross covers shall be applied so that it is impossible for human to
contact any electrical connection, rotating parte of the moiors etc even on the roof
of the locomotive.

5.3  The roof-exposed part of the AC unit for the condenser air flow shall be protected
with flat grill of sufficient size and thickness fram which ne foreign materials shall
enter in the system from the roof of the cab

5.4  There shall not be any sharp edges, comers, projecied paris which may  cause
injury to the crew as well as maintenance stafl on the roof.

6.0 MAINTAINABILITY:

6.1 The system shall be designed so that it will be in one unit which can be easily
taken out from the top of the lacomotive by opening of fixation bolts, electric power
supply connection and drainage pipeline svstern

6.2  The supplier shall give troubleshooting and maintenance bookiet giving the system
description, Bill of material, and the detailed instruction for periodic checking and
maintenance of AC unit. No. of copies to be supplied shall be 10% of the no. of
equipment ordered, subject to minimum of 2 copies per order, The pericdicity of
replacement of filters, filling up of refrigeranis eplacement of certain items shall
also be given by the supplier

6.3 The checking and replacement of assemblies/sub assemblies of AC unit should be
easily performed by removal of covers and without removallopening of main

components.

s
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7.0 INSPECTION AND TESTING:
7.1 Type test:

The following test shall be carried out on e
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Railway's representative as per relevant governing specifications as under:- ..

AL unit in presence of Indian

| SN | Test description T Clause | Type | Routine Acceptance | . M +
il (% e aw e . 5%
'1 | Dimensional & Visual 771 , & M- -
:‘ | inspection y v : A
2 ; e . & ?!rg
Test for water taghtnef (Clause 7_ 2) S T = g € g
Rain test 7121 ‘. | * B33
. v v :
Test for drainage of | 7127 a2 = gf,?
 concensate water , v v -E oo 3
I i T — - 3175 v
Insulation resistance [E4) L i ig ;D
High voltage test 7138 - = 3 ? -
Wil il | z =
Vi L7 : . o
oltage change test P 7 e | 'g e "'_—3‘;‘/‘\
Frequency change test J? 34 ; e “— E S é "B
THigh temp. startup test 735 ® PRSI & s B -
4 | Cooling capacity test 714 ol é“_§§$§ 3
- v & v — =t g _Q
§ | Measurement of power 715 o | fp-m?»‘a
i v v |
6 | Heating capacity test 7186 Bl e ] e
T S T 4 P o S — N
74.7
L7 8 hrs running test 1 P\,M - - J 2
8 | Noise Test go ey &
§ | Shock & Vibration Test | 776 R e @

Note: *Test shall be conducted on 20% unit of

subject to minimum two nos

** Tests shall be conducted on 10%
random, subject to minimum wo nos

__ Checked by
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7.1.1 Dimensional & Visual Inspection

It shall be done for checking the overall dimensions, location of lifting hooks,
material of filters, accessibility of blower motors, filters, thermostats & protective
devices, quality of welding in AC unit. A measuring instrument/gauge to measure
centre to centre distance of mounting bracket of the unit along the length & width
to the unit shall be made available with the firre

7.1.2 Test for water tightness

The AC Unit shall be tested for water tightness as per test arrangement and test
programme described below:

7.1.2.1 Rain Test:

The water tightness of the body and electrical equipment boxes mounted outside
the body shall be inspected at all opening, doors. covers, cover strips or crevices
which might allow penetration of water or snow

A distinction shall be made between the water fighiness of openings (air inlet etc.),
which depends primarily on erection and the condition of joints.

i) A check on the water tightness of openings shall form type test. It shall be
carried out for a period of 30 minutes with all fans running under artificial rain
of intensity not less than 80 mm per minute. The angle of rain will be 45
degree towards evaporator compariment from condenser side.

ii) A check on the water tightness of covers shall be conducted. It shall be
carried out by means of a jet of & fo 10 mm internal diameter, at a distance
of 2 meters and a pressure of 1 bar with all fans running and then at a
pressure of 3 bars with the fans stopped. The water shall be sprayed on
each cover/side minimum for 15 minules

iy  In each case, the penetration of water shall be slignt, and shall not be of
such nature as to have an adverse effect on cabling and electrical
equipment, or any other equipment necessary for maintaining the vehicle in
proper working order.

7.1.2.2 Test for drainage of condensate water:

The test will be conducted to see the efficency of condensate water drain out
system from the AC unit with blower motor 1 working condition.

Prepared by Checked by Issued by
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713 Electrical test
7.1.3.1 Insulation Resistance:

Insulation resistance of compressor/motors shall not be less than 100 mega-
ohms with DC 1000 V megger in all the weather conditions.

7.1.3.2 High Voltage test:

Test certificate from original equipment manufacturer (OEM) certifying the
equipment to withstand a voltage of 1000 V AC for one minute shall be
furnished.

7.13.3 Voltage Change test:

During the normal operation of the AC unit under cooling capacity test (Clause
7.1.4) condition, the power source voltage will be changed from 375 V AC to 460
V AC. The unit should be allowed tec work for at least 10 min at both the extreme

voltages.

The AC unit shall operate without significant change of discharge & suction
pressure and tripping of any protective device

7.1.3.4 Frequency change test:

During the normal operation of the AC unit at standard condition, the power
source frequency shall be changed to 47 5 10 52 5 Hz.

The AC unit shall operate without significant change of discharge & suction
pressure and tripping of any protective device

7.1.3.5 High temperature startup test:

The condenser side temperature shall be maintained at 60 deg. C. The AC unit
shall be made to run for one hour as per condition specified below. The unit
should work satisfactorily without tripping of any of the protective devices.

Condition Created Condition Created
Test condition | in Hot Chamber | in Cold Chamber
Dry summer condition 60deg C (DB) | 25 deg. C (DB)
| 16 deg. C (WB)
Prepared by Checkedby | Issued by |
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7.14  Cooling Capacity test:
A) This test shall be made in following conditions -
i) 50 deg. C temperature condition:
Test condition

" Condition c%éaieé’?ﬁ*“c”amiiﬁ"_c}'e“aﬁ' in
_Hot Chamber . Cold Chamber

Dry summer condition 50 deg. C (DB) 25 deg. C (DB)
25 deg. C (WB) | 16 deg. C (WB)
ii}35 deg. C temperature conditior
[ Test condition [ Condition " Craated in | Condition Created in |
| Hqt Chamber | Co!d Chamber
Dry summer condit dition | 35 deg (DB) ~ 25deg. C (DB)
|‘ 25 deg. C (WB) | 16 deg. C (WB)
e RS iy ek ST —— et s

B) Cooling capacity from evaporator side shall be calculated as under- -
BOxQx(E2-E1

S
Where
c = Cooling capacity (K cal/h) evaporator side,
Q = d air quantity (m%min) of evaporator blower fan,

E1 = Enthalpy of supply air (Kealikg)
£ = Enthalpy of return air (Keal/Kg)
s = Specific volume of supply air m¥/Kg.

C) Cooling capacity from condenser side st &iso be determined as under-
@e = 1.02x 10°x Qv (te2 - te1)

R - Et
Vn

Where

Qtc = Condenser side total cooling capacity {Watt)

Te2 = Dry bulb temperature of ai leaving equipment in °C

Te1 = Dry bulb temperature of air entering equipment in °C

Qv = red condenser air flow in meter Isec.

Vn = Specific volume of alr at place of air flow Mmeasurement in m® /kg
dry air

Et = Tow power input in watt

Prepared by ] Checkedby _%—%@::]
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718

nar

Note - The temperature reading shall be faken when the steady state condition
is achieved. However, foliowing variations in temperature measurement
during capacity test under cooling as well as in heating mode shall be

allowed.
Variation of arithmetical Max. variation of
Reading mean  values  from | individual reading
specified test conditions | from rating condition
!
Temp. of air entering 10.3°C(DB) +1.0°C(DB)
indoor side +0.2°C(WB) j +0.5°C(WB)
Temp.of&ire@'rng 10 _3-55408': =3 P +1.0°C(DB)
e i SO 202°CWE) | $05°C(WB)
Measurement of power

In type test, total power input of the AC unit as well as to each of the motors shall
be recorded during the normal operation of the AC unit under cooling capacity
test.

Heating capacity test
Heating capacity of the AC unit should be 2.0 KW = 5%.

8 Hrs Running Test

The AC unit should be made to run for & hrs continuously as per dry summer
condition at 50°C temperature. The unit should work satisfactorily without any

problem.
Noise Test

Maximum permissible noise level of the air conditioning unit shall be 78 dB A
approx. under normal operating condition when measured 24 inches to each side
of the air conditioning unit and 30 inches below the center point of each evaporator
air discharge grill.

Shock and vibration tests

Shock and vibration tests shall be got carried out by the manufacturer from NABL
approved/recognized laboratory as per [EC A1273 (latest) under the category 1
class A, location M as given in annexure C ‘o above mentioned IEC. Details are
given as below:-

Prepared by Checked by | Issued by
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Vibration Test: (As per fig no. 1 of IEC §1373)
| Duration | " RMS
Orthogonal  (not less = ASD level | ‘
Test Frequencies Plane than 10 | (m/s2)/Hz by
- el W i
Functional Vertical 1CMin | 0.0164 0.75
%;t'd Gl 5-150Hz | Transverse 10 Min | 0.0041 0.37 |
1 Longitudinal = 10 Min 0.1073 | 0.50
Simulated [Verticalk | B5h | 1034 59
#2219 Life 5450 M4z |Transverse = 5h | 0250 29
Longitudinal | 5h | 0452 39
Shock Test: (As per fig no. 6 of IEC 61373)
: ; — kT VT
No. of  Orthogonal | )
Test shock | Plane | Duration  Value Type of shocks ‘
s I . lemsial
. 1 , | 3 positive & 3 |
Vertical 30ms 30 negative
- A
I e 3 positive & 3
Test 18 Transverse 3Bms | 30 negative
- r ol s
— e 3 positive & 3
Longitudinal | 30 ms 50 | negtive /l

7.2

73

After the test there shall be no resuiting damage. abnormality in the operation of

The AC unit is subjected to pass shock and vibration test as per IEC from any
NABL accreted approved reorganized laboratory  The manufacturer shall submit
complete detailed report to RDSO. The test shall be conducted in energized

The degree of protection for enclosure for condenser fan motor and blower fan
motor shall be IP56 (TEFC) as per IEC-680529 and the test cerfificate shall be
furnished by motor manufacturers in this regard

The test sample plan would be finalized 2s mutually agreed upon between
suppliers and purchasers.

Prepared by Checkedby | Issuedby
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7.4  Suppliers shall allow all the testing at their premises and shall arrange type test
from outside agencies for which inside facities with the suppliers are not
available. Type test and routine test shall be done at the manufacturer's cost.

7.5  The suppliers shall indicate their compliance against each clause and sub clause
of the technical specification and submit with the offer.

8.0 MARKING AND PACKAGING:
8.1 The air conditioning system shail be constricted waorkman like manner.

8.2  Each air conditioning system shall be provided with a plate displaying the following
information:
a) Manufacturer's name
b) Type and serial number
c) Important rating
d) Month and year of manufacturing

e) Refrigerant used
f) Refrigerant quantity
g  Weight

8.3 Al units shall be packed with waterproof packing in boxes/Crate to prevent any
damage during transit and handling.

9.0 APPROVAL OF DESIGN/DRAWING -

9.1 The supplier shall submit design details of equipment, electrical circuit diagrams,
and layout drawings showing important dimensions and location of equipment of
A/C system for approval before offering unit for prototype inspection. Approval of
the drawings would mean approval of general adaptability of design features to the
specified condition of service, RDSO will not be responsibie for the correctness of
the dimensions in the drawings the adequacy of the designs for the satisfactory
performance of the equipment etc for which the supplier shall be wholly and
completely responsible. The supplier shall submit relevant performance data and
ratings, calculations, technical specifications, test results and relevant equipment
drawings and descriptive write up efc. necessary for correct appreciation. The
supplier shall also submit Heat loss calculations along with their offer for
evaluation.

Prepared by Checked hy e el J
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8.2

10.0

11.0

12.0

13.0

14.0

14.1

14.2

Based on provisional approval of design/drawings, prototype unit shall be
manufactured after incorporating all the modifications found necessary during
inspection / testing without any additional ~ha rges

COMMISSIONING OF AC IN LOCOMOTIVES

Suppliers shall commission all or few AC unite 1 the locomotives as mutually
agreed upon between purchasers and suppliers. Suppliers shall provide necessary
manpower for commissioning in locomotives However, assistance for handling,
mounting, weiding of structure etc. will be provided by purchasers.

TRAINING OF INDIAN RAILWAY PERSONAL

The supplier shall arrange for free of cost iraining fo indian Railway's personal in
operation, maintenance covering installation commissioning, maintenance and
trouble shouting of the systerm.

INFRINGEMENT OF PATENT RIGHTS

Indian Railways shall not be responsible for infringement of Patent rights arising
due to similar design, manufacturing process, use of components, used in design
& development and any other faciors which may cause such dispute. The
responsibility to settle any such issue lies with the manufacturer

FIELD TRIAL.:

One prototype cab AC unit shall be subjected fo field trials on IR for at least three
months. The manufacturer shall depute = team of engineers for commissioning
testing and field trials of the cab AC unit in service The manufacturer shall
associate in the field trials jointly with IR The manufacturer shall ensure
availability of typical tools & spare parts in adequate quantity for field trials to be
done as part of commissioning.

MAINTENANCE OF THE CAB AC UNIT

The details of failures, action taken 1o arrest fe-occurrence of similar failure in
future, failure analysis report etc. shall be submitted to CLW and purchaser

Railways.

In case of repeated failures, necessary changes in design on the units put in
service or in production line shall be made by the manufacturer in consultation with
RDSO. Investigation tests, if considerac necessary. shall be arranged / conducted
by the manufacturer.

Preparedby | Cheekedby | " Tssued by J
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16.0 OTHERS:

15.1 Development: This specification has been prepared Keeping in view the
development of air conditioning system to increase the level of comfort for crew.
The development of such a system over IR in electric locomotives shall need more
rugged, reliable and latest technology being used worldwide Tenderers may quote
some alternative design also for future application. The offer of the tenderers
should have all the details documentation pertaining to design, manufacturing,
commissioning and maintainability of the air conditioning system they are
proposing for installation in electric locomotives

SRRE—— -
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- Pin allocation details of control harness for connection between A.C.M/c and Control Unit (Female

coupler towards Control Unit and Male coupler toward M/c side, will be fixed at harnessed
cables)16 pin connectors, Mill Grade, shell size 24 shall (OD:43.4mm); maks:CLVV approve source.

Pin number Wire number Particulars

A 23 OHP outgoing

B 22 OHP incoming .

& 19 LP outgoing |

D 18 LP incoming 1
B E 18 HP outgoing |

E 17 HP incoming * L

G - -

H 30 To return air sensor |

J 31 To return air sensor ;

K 35 OHP Trip Y

L 39 LP Trip ‘

M 40 HP Trip

N 11 SR Incomipg” |

P 4€ VR T > Deletad (A) |

R 47 outgo i~ ‘

S

213

“Bin allocation details of power harness “or connection between A.C.M/c and Control Unit (Female
coupler towards Control Unit and Mzle coupler towards M/c side, will be fixed at harnessed

Pin number

Wire number

Particulars

_cables)14 pin connectors, Mill Grade, ste/l size 20 shall (OD:37.3mm); make:CLW approve.source.

101

102

103

BLOWER

107

108

109

COMPRESSOR

104

105

106

CONDENSER

i10

i1

A —IIemmoloo >

112

HEATER

(B) 33

Din allocation datails of contro! harness for connzaction between Control Unit and switch panel
(Female coupler towards Contro! Unit and Male coupler towards switch panel, will be fixed at
harnessed cables) 16 pin connectors with ‘X' orientation, Mill Grade, shell size-24 shell
(OD 43.4rmm); make: CLW approve source.

#

SIS
Dy.CEE/D-I

¥

Pin number Wira number Particulars
A 10 In put
=] 11 To BLR Aux. Contractor o
C 13 From BLR Aux. Contractor |
D 25 To Thermostat ol
E 21 From thermostat heating point e
F 14 From tharmostat cocling point
G 15 Neutral for indicating light
H 38 Comp. Trip )
J 39 LP Trip
K 40 HP Trip (B
L 48 BLR On i
M 47 Comp. On
N 34 HTR On =
Connectors will be Fire Retardert Halogen Free v
| 8| Ref.: RDSO's Speac. No. CHITTARANJAN

il | RDS0/2007/ELISPEC./0055 @wp_ LOCOMOTIVE WORKS PIN

- (Rovi) Date:06/05/2015 ALLOCATION

g - Drg No CLW/ES/SK-07/A15/8 ~ DETAILS
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