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SECTION 1: GERNERAL

0. FOREWORD
0.1 The specification covers requirement of vertical type high capacity -
Rheostatic Braking Resistors complete with Blower Motor set covered for
provision on Machine Room of Electric locomotives to control speed of the
train. :
0.2  Dynamic braking is considered necessary on all modern locomotives as it
- provides an alternate brake for smooth control of speed, particularly helpful
in operation in graded sections. its use is also desirable in controlling train
speeds on flat sections, as it saves on wear and tear of mechanical brakes
and time to release brakes after each operation. These brakes, however, are
not effective at low speeds or for stopping the trains for which mechanical
brakes are to be used.’
0.3 This specification consisis of the foilowing Sections: e
.—,’63,;3 Bbot g~y
T i T
Section 1 - General ,.-:fef;” \\é\‘o“":_
Section 2 - Resistor Grid Block. ¥ s N \
- K A
Section 3-  Motor R Y}
Section 4 - Blower set * o L
Section 5- Annexures and Drawings ‘:'*"‘-;'ﬁihsmt‘fflﬁ_‘j‘r‘
0.4 Governing Spéciﬁcations
Assistance has been taken from the following specifications in preparation of
this specification:
1=C:345~ | Rules for rotating machines for Rail road vehicles
' 1983 -
1EC: 322~ Rules for Ohmic Resistors used in power circuits of Electrically
197C | Powered vehicles.
1S:3588-1987 | Specificaticn for Electric Ax'al Flow Fans.
1S:12075- Mechanical vibraticn of Rotating Electrical Machines.
1991

IS: 691-1985 | Degree of protection provided by enclosures for rotating electric

machinery.

153:6195-1969 | Insulated flexible cables and cords for coil leads.

IS:5—-1994 | Colours for ready mixad paints and enamels.

I5:  10192- | Synthetic resin bonded glass fibre(SRBGF) sheets for electrical
1982 purposes

IEC: €26-3 | Combined flexible materials for electrical insulation-
1996 Specifications for individual materials
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1.0 SCOPE:

1.1 The Speciﬁcation covers the manufacture and tésting of Rheostatic Braking
Units duly assembled in a steel frame in accordance with the general
arrangement drawing No. CLW/ES/SK-1/R-29 Alt. M. Rheostatic Braking

Resistor Unit shall be used on 25 kV AC Electric Locomotives of Class WAG-
5/WAG-7/WAP4 on the Indian Railways.

12  The following accessories shall be within the scope of supply as shown in
drawing no CLWI/ES/SK-1/R-29, Alt. M.

i)  Terminal block for power with internal connections as well as cable
sockets for external connections duly secured in place with M16
fasteners. -

i) Terminal block for Auxiliary with internal connections to suit M5
terminals and label for wiring diagram. -

iii) Rubber gasket secured top the bottom flange with M12 fasteners.

iv) Bell mouth arrangement as per Sketch No. CLW/ES/SK-9/R-29, Alt. M.

2.0 SERVICE CONDITIONS

2.1 Ambient Temperature: The general ambient temperature of the air at the inlet
to the blower will be 0 °C to 65 °C (maximum).

22  Relative Humidity: Varying upto 100%.
53  Maximum Altitude: 1000 meters above Mean Sea Level.
24 The equipment and mounting arrangement shall be of robust design for

traction duty and shall withstand satisfactorily the vibrations and shocks
normally encountered in service.

a) Maximum vertical acceleration 1.0g
b) Max. Longitudinal acceleration due to shock 3.0 g
c) Max. Transverse acceleration 10g

2 41 The vibrations are of sine wave form and the frequency of vibration is
between 1 Hz and 50 Hz. The amplitude ‘a’, expressed in millimeters is
given as a function of 'f by the equation :

25
a = -— forvalues of ffrom 1 Hzto 10 Hz
f
250 :
a = -—— for values of f exceeding 10 Hz and upto 50 Hz.

£
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Note:
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4.0

In the direction corresponding to the longitudinal movement of the vehicle,
the equipment is subjected for 2 Min to 50 Hz vibration of such a value that
the maximum acceleration is equal to 3 g (amplitude a = 0.3 mm).

Although no test to assess the suitability of motors under vibration levels as
indicated in clause 2.4, 2.4.1 & 2.4.2 has been proposed, the manufacturer
shall take these factors into consideration while designing various

components e.g. shaft, bearings, mounting arrangements etc. and their
necessary mechanical features.

The efements and accessories of equipment shall not exhibit harmful
resonance for the frequencies in the above range.

The locomotive shall be required to operate in heavy rain and areas with
dusty storms. The machine compartment of locomotive itself may have some
oil fumes. The design of the unit shall take due account of all these factors.

APPROVAL OF DRAWINGS

The successful tenderer shall be asked to submit and finalise the detailed
component drawings of the equipment offered in association with CLW and
RDSO. The design of equipment shall not include such of the items and
design features that have been giving problems/failures on similar
application. The tendcic: shall incorporate such of the features that have
been proven in service on similar applications on Indian Railway rolling

stock, based on the technical discussions during finalisation of the above
drawings.

HARDWARE

All the hardware used shall be metric threads only. However, high tensile
fasteners are to be used only from the firms M/s Unbrako, M/s Sundaram

Fasteners or M/s LPS. The spring washers of 'FORBE’ make only should be
used.

NAME-PLATE

Each resister box/frame and motor blower set shall be provided with a plate
displaying the following information:

° Manufacturer’'s name

o Indication of type and series
° important ratings

° Year of manufacture

° Weight.
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6.0 INSPECTION & TESTS ON DBR UNIT
6.1 Tests are classified as Type Tests, Routine Tests and Investigation Tests.
The Type Tests are those made on single piece of apparatus of the given
design. The successful tenderer shall make arrangement in his works to
carry out complete Type Tests on one unit, simulating loco conditions to the
extent possible including the roof grill and bottom as shown in Drawing No.
CLW/ES/SK-2/R-29, AltM. Routine Tests are those made on every
equipment of the same order. Investigation Tests are special tests that are
- optional & made on a single item in order to obtain additional information on
this apparatus, their execution may only be required if they are specifically
specified in the order.
6.2 Schedule of Tests:
Complete set of Type Tests and Routine Tests to be carried out on
Resistors, Motors and Blowers described in Section 2,3 and 4 are listed
below:
S. Tests Type Test Routine ‘\
No. (Clause No.) Test \
(Clause 'l
No.) J
A_ | On Resistors _ |
1. | General Inspection 9.3 9.3 %
2. Check on Characteristics of resistor element “ 9.4 ?
1 material. )
3. Resistance measurement 9.5 95
Air Flow Measurement | 961 | 962
5. m- -
6 | Test for withstanding vibration and shock 98 | -
7 | Hygroscopic Test - '
E—E? Test for performance in rain = L
9. Di Electric Test 9.11
\ 10. | Insulation resistance test 9.12 |
11 | Function of air flow rela

12.
13.

14.

On Motor
Measurement of Resistance (cold)
Direction of rotation 12.3 12.3

X

Condition of resistor after test % 914 |
Dimension measurement 915 1

Weight Measurement Complete Unit

e

12.4

No-load test |
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4. Temperature rise test 12.5 1251

5. | Max. & Min. voltage operation test 12.6 -

6. Over speed test 12.7 12.7

7. Starting test 12.8 -

8. Commutation test 12.9 12.9.1

9. interruption test 12.10 -

10. | Voltage jump test 12.11 -]

11. | Dielectric test 12.12 12.12

12. | Insulation Resistance test 12.13 12.13

13. | Enclosure Protection test 12.14 12.14.1

14. | Weight measurement 12.15 -

C. | On Blowers:

1. Air Delivery Test 14.2 -

2. | Starting time test , 14.3 -

3. Starting duty test 14.4 -

4. Endurance test : 14.5 -

5. Vibration measurement test 14.56 -

6. Checking of critical dimensions, fixing and 14.7 14.7
locking arrangement.

7. Weight measurement 14.8 -

6.3 Dimensional Inspaction :
All  dimensions, overall mounting arrangements, terminal/bus-bar
arrangement etc. shall be checked with the drawings. The overal
dimensions of the assembly shall not excesd the limits indicated in the
drawing No. CLW/ES/SK-1/R-29, Ali. M, i.e., 880 x 1010 x 1850 {(height)
(including lifting hook). Lifting hook shall be of hinged type secured with the
sides so as to keep it in level with the top surface when not required.

6.4 Approval of Prototype :

A Prototype unit manufactured as per approved drawing shall be offered for
Type Test at firm's premises. After successful completion of all tests
mentioned in Clause 8.2, prototype unit shall be approved.

6.5 The supplier shall provide all facilities to the inspecting Officer at his works, to

inspect and test the equipment at various stages of manufacture and alsc of
the complete equipment.

Any testing and approval by the purchaser df the design, working drawings
and prototype shall in no way absolve the supplier of his responsibility under
the terms of the contract for the equipment supplied.
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SECTION-Z
RESISTOR GRID BLOCKS
7.0 TECHNICAL SPECIFICATION OF RESISTOR ELEMENTS
71 Rating of the Resistors:
Continuous rated current of the resistance 900 A

Value of resistance per traction motor at|0.5Q +7%/-5%

Operating temperature of 600°C

Total Number of Traction Motors 06
Hot spot temperature 850 °C _;
Peak over load rating 125 times the rated

Power for 10 min.

Total - heat dissipated in the resistors | 2430 kW
corresponding to 9COA braking current.

Average temperature of resistor element 600 °C.
Average exit air temperature less than 300 °C.
7.2 The resistance shall be designed for a continuous rated current of S00A as

8.0

8.1

well as to cater for 5% increase in the braking current on account of
permissible tolerance in the current setting of the overload relay. The
resistance values mentioned above correspond to the actual working

temperature of the resistance carrying a braking current of 900 A for each
traction motor group.

Design of the Resistors

The resistance units shall be of a very robust design for meeting the arduous
traction duty and all materials used for the assembly shall be suitable ©
withstand a temperature of the order of 850 °C continuously. The cubisiz
shall be provided with screwed covers. The front and rear end covers < el
be insulated with Epoxy sheet. The front cover (Terminal side) shall be in -»0
halves, top & bottom. The resistor banks enclosure shall consist of
temperature resistant insulating material such that the temperature risz
the insulating material corresponding to the maximum enclosure temper= .
is well within its capability with a mar%in of at least 80°C. The temperatu:2 of
enclosure shall not be more than 20°C above the ambient temperaturs
temperature rise at point above 100 mm away from the enclosure shali not
be more than 15°C. The blower shall be arranged to draw the air through ih=
circular suction cone underneath the locomotive and blow out air through the
loco roof without roof cowls.

= A7




e ce22
| Page80f 39 | Issued on 24.9.2003 | No.EELRS/SPEC/DBR/G&® (Rev ‘0°) |

8.2 The material for the resistor grids shail be Nickel, Chromium and Iron alloy
with 60% Ni, 15% Cr and rest iron. It shall have a minimum lifetime of 100
hours (to be measured by carrying out the accelerated life test as per ASTM-
8-76). The melting point of the grid material should be more than 1400 °C.

Resistance of all trays shall be same irrespective of whether DC or AC
induction motor is used to drive the DBR fan.

The resistance grids shall be so designed as to be accommodated in the
mounting dimensions as shown by RDSO Drawing No SKEL/4671.

Each resistor tray shall be designed such that there is uniform heat flow over
the entire surface of the resistor elements. No separator shall be used

between adjacent resistor elements/ribbons to minimize the resistanca to the
airflow.

8.3  The resistor elements shall be heid in such a way that the thermal expansion
at high temperature (of the order of 900°C) does not result in the
deterioration/sagging of the grids. The tenderers shall furnish details of the

arrangement for supporting the elements and allowing for thermai expansion
at high ternperature.

8.4  The resistor elements in each tray shall preferably be in one length without
any joints. However, if joints are unavoidable, i .iall be a spot'weldad joint
and the electrical resistance of the joint shall not be more than the equal

length of the parznt element. Similarly, the mechanical strength of the joint
shall not be less than the parent element.

8.5 The insulators with which the resistor elements will be in contact directly or
through metallic connectors shall be made of temperature-resistant, non-
hygroscopic, snockproof ceramic material capable of withstanding 1500°C
continuously without any adverse effect on its electrical and mechanical
properties. The ceramic material used for the insulators should be free from
Sulphur to prevent ccrrosion of Nickel-Cihromium resistor alloy dues to
emission of Sulphur Dioxide at the high temperature.

8.6 The maximum weight of the complete unit shall not exceed 800 kg. The
tenderer snall mention the actua! weight of the assembly and the individual
sub-assamblias.

8.7  The terminals of the resistor hanks tc which the external cables ara to
connected shall be designed so that temperature at the joint of the cabl
sockets is less than 70°C to prevent damage to the cable insulation. Ths
cable socket for external connection shall also be supplied duly secured on
the terminais conforming to drawing no. CL.W/ES/SK-5/R-29 Alt. M. Flexible
copner caples for interna! conneciions shail be of suitable inzulation ©»

W o
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withstand high temperature. Alternatively, copper bus bars can be used for
internal connections.

Enclosure:

Main framework of the enclosure shall be of welded angle iron construction.
The upper compartment will house the resistor box and the lower half blower
motor set and air diffuser. On one side, part of the cover shall comprise of
silicon varnish impregnated non asbestos based insulating material sheets
with suitable slots through which the power connections will be brought out
for connecting cable 2x150 mm? as per drawing No. CLW/ES/SK-1/R23 Alt.
M. Suitable insulation lining shall be provided to prevent rubbing of cables
with sharp edges wherever applicable.

Adequate clearance and creepage distance shall be maintained in the
cubicle to avoid flashover. The clearance through air shall not be less than
40 mm and creepage distance along the surface shall not be less than 70
mm. Whenever such clearances are not possible to maintain, insulating
sheet shall be provided of Grade EP3 to IS 10192 of 1982.

Cooling of the Resistor :

Resistor box comprising six resistance trays shall be forced cooled by a
vertically mounted motor blower set. The blower shiall draw air from bottom of
the locomotive and after cooling the resistor elements the hot air shali b=
discharged from the top of the locomotive through roof grill.  Proper and
uniform distribution of air over entire area of resistor box shall be ensur=-
with the help of suitable diffuser and baffle plates.

Either 3-phase induction motor or a DC series motor shall drive the blower
to be specified by the purchaser. The specification of the motor are cov=r=
in Section-2 (Motors).

The resistors and their cooling system shall be so designed that the iz
radiated inside the locomotive is restricted to the minimum to prevait

ssive temperature rise of the equipment inside the locomotive. 11>
average exit air temperature shall not be more than 300 °C.

~

<

-3

In order to improve the suction of air, inlet suction cone has to be provicind
uncerneatl, the locomotive below DBR Unit as per CLW Drawing .
CLW/ES/SK-9/R-29 Alt. M and this is in the scope of supplizs of
manufacturer.
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Colour Scheme:

8.13
Colour of main framework of enclosure shall be of colour No. 631 Night grey
of IS 5-1994 and Bellmouth should be of colour No. 632, dark admiralty grey
of IS 5-1994.
8.14 Embossing:
Name of the manufacturer, Serial No., month and year of manufacture shali
be embossed on each component &.g., on Resistor Box Assembly, Motor
Fan and Air Mctor Blower Ceasing.
9.0 TEST PROGRAMME FOR RESISTORS
9.1 Type Tests and Routine Tests shali be carried out on the DBR units as
detailed in Clause 9.2. However, not withstanding the provisions of this
clause, the purchaser may require prototype tests to be repeated on any
particular unit, under certain circumstances such as change in designs or
materials, modifications for improvements and such other considerations.
Carrying out of the repeat type tests wili be subject to agreement between
the purchaser and the supplier cof the equipment.
82 Tests ocn Rasistor Boxes:
The Type Tests and Routine Tests to be carried out on resisior boxes are
indicated in the table below. The Clause and Sub-clause Number to o2
referred are also mentionad: :
S. Tests Type Test | Routins
No {Clause Mo.) Tes
(Clause
¥o.)
1. | General Inspection 9.3 9.3
2. | Check on Characteristics of resistor element 9.4 9.4
B material. B ]
3. | Resistance measurement - B 9.5 9.5
4. | Air Flow Measurement 9.6.1 9.6.2
5. | Temp. rise test (Stationary condition) 9.7 o=
6. | Test for withstanding vibration and ohCCn( 98 - -
7 Hygroscopic Test - 9.9 e
8. | Test for paerformance in rain_ - 910 - 1
9. |DiElecticTest 9.11 =N N
10. | Insul ation resistance test 9.12 _S12
11. | Function of air flowrelay - 9.13 913
12. | Condition of resistor after test ) 914 .| 814
13. Dlmensm'w measure'nom 9.15 ] 9.15
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9.3

9.4

9.4.1

9.5

8.5.1

9.5.2

General Inspection:

General inspection is to be carried out with regard to the deformity, breakage
etc. The resistance elements should be equally spaced throughout the
element grids. All joints should be tightened properly. The element end
connection with bus bar should be rigid. To strengthen the end connection a
same size element piece of suitable length should be spot-welded.
Precautions should be taken to give adequate protection against corrosion
for all the components, specially contact surfaces.

Check on characteristics of resistor element material:

The resistivity and the average value of temperature co-efficient over the
range between the ambient and maximum operating temperaiure will be
determined from test piece taken from the alloy forming the resistor
elements. Special test for verifying the composition of the material and
lifetime shall be carried out (As per the requirement of clause 8.2).

In case joints are used in the resistor element, suitakle tests shall be carried
out to verify the requirement of the Clause 8.4.

Check on rated resistance

Check on the rated value of resistance for each resistance tray carried out by
using voltmeter and ammeter or Kelvin double bridge or digital micro ochm
meter. Readings are taken at ambient Temperature and corrected to the
reference temperature of 20°C and 600°C. The allowable toierance on

resistance values in relation to the rated values shall be liinited to +7% and —
5%.

Resistance measurements shall be repeated at the end of temperature rise
test descrived in Clause 9.7. The resistance increase noted shouid
approximate to the value calculated on the basis of the temperature co-
efficient determinad during the test described in Clause 9.4.

After the temperature rise test, the resistance shall be measured again at the
ambient temoerature. The value obtained as corrected at 20°C and 600°C
shall not excead by more than 3% the value measured before temperaturs
rise test.
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9.6

9.6.1

Air Flow Measurement :

Type test:

Perform the following set of tests on complete DBR Unit with bottom
suction cone by giving external voltage supply equal to rated voltage, 70% of
rated voltage and 500 Volts respectively to the motor: -

26.1.1 Create suitable resistance to airflow path so as to achieve specified

total pressure head cf 180 mm WG in the DBR Unit. Measure the. air
velocities at 100 points as per drawing No. CLVW/ES/SK-6/R-29 Alt.-M at the
ievei of roof outiet mesh guard. Calculate ihe average air velocity and

volume flow rate. The volume flow rate should not be less than specified
value, ie. 11 m’s.

96.1.2 Remove the resistance to airflow pain. Measure air velocity and

9.7.1

calculate average volume flow raie as above. Measure and record total
pressura head.

Routine Test: | -
Perform the set of tests similar to Clause 9.6.1.1 and 9.6.1.2 on

complete DBR unit with bottom suction cone by giving rated voliage supply
to the motor.

Temperature Rise Test (Siationary condition):

The Temperature Rise Tests are carried out on a finished and mounted
resistor installed in conditions as identical as possible to thosz on the
vehicle, especially in regard to the cross-saction of connecting lead, the
resistor position etc. The cooiing conditions shail be so arranged as to
reproduce the normal service condiiions, as clearly as possible.

The Temperature Rise Test shall be conducted on each resistor box/frame at
the following values of current:

200 A, 400 A, 560 A, 750 A, 800 A and SGO A.

During the test, the temperature rises observed must not exceed the
specified fimits. On completion of Temperature Rise Test, the resistors must
be in perfect working order. In particular, they must be capable of
withstanding ihe di-electric tests prascribed in Ciause 9.11.

During the Temperature Rise Tesi, the temperatures of the inside and
outside all of the enclosure shall also be measured and shall conform to the
limits as laid down in Clause 8.1 '

R
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9.7.3 During the Temperature Rise Tests, the temperature of the terminals shall

9.7.4

9.7.5

976

9.8

9.8.1

also be measured and it shall not exceed the limits laid down in Clause 8.7.

Temperature Rise Test shall aiso be conducted to verify the,;ovef load rating
of the resistor, i.e., 1.25 times the rated Power for 10 minutes. Average

temperature of the resistor, exit air temperature and hot spot temperature
should be within specified limit.

After Temperature Rise Tests, the elements shall be physically examined to
check for any distortion or sag.

The test results for verifying the electrical and mechanical properties of
ceramic materia! used in the resister assembig before and after subjecting
them to continuous temperature of 1500°C shall be submitted by
manufacturer. The manufacturer shall also submit resulis of shock proofness
tests of ceramic insulating material. '

Tests for withstanding vibration:

The complete block shall be fixed in a suitable position on to a machine
producing sinusoidal vibrations of adjustable amplitude and frequency then
subjected to the tests of sub-clause 9.8.1 and 9.8.2. The resistor box/frame
is then fixed on a suitable device and subjected to the tests of sub-clause
9.8.3. After these tests, the resistor box or frame must be able ¢~ ‘withstand

successfully the electrical tests and particularly the dielectric strength tesis
described in Clause 9.11.

investigation of Resonant Frequencies:

With a view to find out the possible presence of critical frequencies causing
resonance in the parts of resistors box or frame, the frequency shall be
gradually increased from 1 Hz to 50 Hz in a tima at least equal in 4 minutes.
the amplitude of the oscillation being that shown in Clause 2.4.

Sustained Vibration Tests:

in each of three directions i.e. vertical, longitudinal and transverse, the

resistor box/frame, when cold shall be subjected for a time not less than 15

minutes, to a sustained vibration test-

» either at the critical frequency if such a frequency, well defined, has been
detacted during the test described in Clause 9.8.1;

» or, otherwise, at 10 Hz.

In both cases, the amplitude of vibration table is adjusted to the value
corresponding to the frequency considered (see clause 2.4).
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9.8.3 Tests Simulating Buffing Shocks :
In the direction corresponding to the longitudinal movement of the vehicle on
which it will be mounted, the resistor box or frame shall be subjected to a

series of three successive impacts each corresponding to a maximum
acceleration of 3g.

9.9 Hygroscopic Test :

The resistor box or frame shall be placed in a humid enclosure at a

temperature of 20 °C to 25 °C and showing a relative humidity of at least
95% for 24 hrs.

As soon as possible, and in any case, not more than five minutes aiter
removal from the humid enclosure and wiping off extraneous surface
moisture with a clean cloth, a Dieisctric test shail be carried out, using test
voltages of values 1000 Volts less than the values shown in Clause 9.11

9.10 Test for Performance in rain :

9.10.1 Inject rated current (900A) to the resistor assembly untii stable temperature
is reached.

9.10.2 Isolate the power to resistor and blower unit. Then spray should be made
with water at ambient temperature in a direction in the vertical plane from an
angle 45° with the direction of motion and with an output of 3 mm/min for 5
minutes. Repeat the test at least three times or until total wetting of the DBR
unit is achieved. o

9.10.3 Carry out Dielectric test at 50 Hz for one minute duration in each case, using -
test voltages as given below:
(1) Primary insulation(Eiement to Tie rods) — 2.0kV
(i) Secondary insulation(Tie rods to Earth) — 2.25 kV

9.10.4 After the test, check that no water leakage/seepage occurred from the DBR

at all ioints, covers cover strips or crevices that might allow penetration of
water.

9.11 Dielectric Test .

These tests shall be carried out at the normal temperature of the test site on
each resistor box, frame or block. Each resistor box/frame shali be subjected
to the test voltages mentioned below for one minute. The test voltage at the
nominal frequency of 50 Hz shall be as nearly as possible sinusoidal.

a) Resistance with single insuiation : 2.5U + 20C0 Volts.
b) Resistor with double insulation :

i) Primary Insulation : 3000 Volts

ii) Secondary insulation : 2.5U + 2000 Volts

‘"I’ is the rated voliage of the circuit, e.g. 750V.
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9.12

9.13

Insulation Resistance:

Measure the Insulation Resistance before and after the dielectric test with
1000V meggar.

Test for Airflow Relay function:

9. 13.1 For DC Blower Units: Disconnect the DC MVRF terminal from the terminals

of top grid on front panel, connect indication lamp across the contacts of
QVRF. Connect external DC source to MVRF. Run the blower by gradually
increasing the DC voltage till the QVRF picks up and indication lamp glows.
Record the MVRF voltage and current at which relay QVRF picks up. This
relay should pick up well within 85V DC if it is properly set to pick up
between —12 (+0, -2) mm WG.

9.13.2 For AC Blower units: Connect indication lamp across the contacts of QVRF.

9.14

9.15

Supply rated voltage across AC MVRE. Check the functioning of the relay.

Condition of resistor after test :

After the tests specified in Clause 9.3 to 9.13, check shall be made that
i) No screw and nut is loose.

i) The elastic inserts have correctly fulfilled their purpose.

i) There is no distortion or corrosion or scaling of any components.
iv) The resistor elements are not cracked or broken.

V) The insulators have suffered no damage.

Dimension Measurement:

Measure the mounting dimension, overall dimension and other critical
dimensions as per drawing No CLW/ES/SK-1/R-29 Alt. M.
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SECTION 3

MOTOR

10.2 WMeoctor

10.1

11.0

111

The driving motor for the blower shall be either 3-phase AC induction motor
or DC Series motor to be specified by the purchaser.

AC iMotor
The AC motor shall ba fed from static converter unit provided on the
locemotive. Suitability of the motor to work with static converter supply shali

be kept in consideration while cesigning the motor. The salient design details
of the AC mctor shail be as follows:

i) Type : 3 phase AC induction motor

i) Power : 30 kW

iii) No of Pcles o 2

iv) Frame : 200 (Integral cast steel construction)
v) Cooiing : Surface cocled by DBR fan

Vi) Mounting : Vertically mounted

vii)  Protection : IP 56

viii)  Insulation : Class H

ix)  Temp.rise limit 80° C

The AC motor shzdl conform to RDSO  specification No
ELRS/SPEC/AUX/0023 of October 2002.(Technical Specification for
Converter fed three phase induction motors for driving Auxiliary Machines of
AC Electric Locomatives.)

DC dioctor

Salient design details of the DC Series Motor are as follows:

i) Type : DC Series Motor

i) Power : 36 kW

i) No of Poles : 4

iv) RPM : 3000

V) Frame : 200 (Integral cast steel construction)
Vi) Cooling : Surface cooled by DBR fan

viiy  Mounting : Vertically mounted

vii) Mo of Brush Helders : 2

1X) Protaciion : iP 56

X) Insulation : Class H
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11.3

11.4

11.
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1

xi)  Temperature rise limit :

Field . TI-80
Armature : T1-80
Commutator : 85 °C

xii)  Absolute Bearing Temp: 90 °C (max)
(Where Tl = Temp. Index of Insulation System used.)

Due to constraints in accessibility for in-situ maintenance, the motor shall be
designed to have single inspection cover for commutator, having 2 brush
holders separated by 90° on periphery. The armature shall be wave wound.

Since the system is open to atmosphere from the top, protection of the motor
from water and dust ingress is of paramount importance. The motor shall
strictly adhere to IP 56 level of protection. The inspection cover for
commutator shall be provided with adequate fastening arrangement. Use of

sealant like RTV etc, however, shall not be permiitted on the inspection cover
as a design feature.

Brush Gear:

) Brush holder will be of single piece construction.

i) Brush holder spring shall be corical spiral type. The spring pressure
shall remain fairly constant over the entire wearing length of the
brushes. Provision will be made to adjust the spring pressure ir. Sl

as the brushes wear out in service, if a constant pressure spring is not
used.

iii) The design of the brush holder should be such that the brush box is

close to the support and the spring anchor at the far end with
removable casing.

V) The brush holder-insulating stud shall be provided with PTFE sleeves.

V) It should be easy to remove and examine the brushes easily during
inspection. Separate spring test will be provided to hook the spring in
released position for attending to the brushes.

vi) Carbon brush grades shall be either EG367 of Carbon Lorraine or

EG105 of Assam Carbon. In case any other grade is proposed to be

used, prior approval of RDSO shall be mandatory.

AT T3 Al
Winding Wires:

The armature and field shall preferably be wound with dual coat super
enamelled copper winding wire in metric size with medium covering

v
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11:6%

11.8

conforming to 1S:13730 Pt. 13 — 1993. Manufacturer shall carry out tests on
all the enamelled winding wires as per the tests laid down in 1S: 13730 Pt.

48,

Impregnation:
Vacuum/pressure impregnation shall be adopted for the field and armature
using solventless resin, viz., FT 2015/2005/500 EK of Dr. Beck & Co.

Terminal Plate:

Epoxy moulded terminal block/plate should be used.

Terminal Leads:

) Terminal leads should be flexible, insulated, fibre giass copper

11.9

11.10

connecting lead wire with fire retardant silicon elastomer suitable fer
temperature - _50°C to +180°C as per BS 6195 of 1869 having
BDV of 6 kV per minute. ‘

The fiexible lead should be covered with suitable fiexible insulated
fibreglass sleeve with coating of fire retardant silicon elastomer
applied by extrusion or multidip process. The silicon sleeve shall have
temperature index of 180°C as per BS 2848 type /180 T, shall have
~verall thickness of 0.7 ram and shall be capable of withstanding 2
minimum BDV of 5 kV for one minute.

i) For connecting terminal leads, only silver brazed joints shall te used.
Soldered joints are not accepiable.

Siot Insulation:

Nomex-Kapton-Nomex conforming to IEC-626-3 shall be used in the slet of
armatura as insulation along with other insulating tapes for Class H motors.

Baarings:

i) Either deep grocve ball bzarings or roller bearings of adequate design
should be used to withstand the vibralion encountered on he
locomotive.

i) Minimum L10 life shall bs 100,000 hours.

iii) Sealed bearings shouid not be used.

iv) Bearing should have C3 class of clearance. Bearing should te fillzd
with Servogem RR3 greasz of M/s 10C.

V) Manufacturer should sunply the iubrication schadule and the guaniity

during maintenance.
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vi) Label for lubricating instructions shall be provided adjacent to the
nipples.

vii) Grease nipples for the bearings of the motor shall be suitably
extended to facilitate easy lubrication and should include a vent for
overflow of old grease. The grease nipples should be of industrial
round head type.

viii) The tolerance petween inner_race of the bearing and shaft shall

 preferably be to K5 type. Actual tolerance petween inner race of
bearing and shaft shall be specified.

ix) The tolerance between outer race of the bearing and housing shall be
of J6' type. Actual tolerance petween outer race of the bearing and
hearing shall be specified.

X) Tolerances on boundary dimension shall be adopted as per 1S: 5682-
1970 of O class. ,

xi) ~ Maximum temperature of bearing cap should be restricted to 90°C.

11.11 Shait:

i) Material used for the shaft shall be of EN 24 or equivalent steel of
higher quality of alloy steel.

12.0 Testprogramme for DC Niotor:

12.14  All motors shall be generally tested in accordance with 1EC Publication No.
349-1993. The type tests and routine tests to be carried out on motor aré
given below: :

—

e I : .
Clause of Clauses Of
a

Type Test | Routin =.|
Test. '

No Load Test.
4. | Temperature Rise Test

5 | Maximum & Minimum Voltage | .
Operation Test - B i
6. | Over speed test. : Y

7. | Starting Test - -

L e j 19 I

8. Commutation Test [
9. interruption Test
| 10. | Voltage Jump Test I
| 11. Dielectric Test

Dielectric 1est _______—-——
Insulation Resistance Test
Enclosure Protection Test
Weight Measurement Test

YNy —
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12.2

12.3

12.5

Measurement of Resistance {(cold):

The resistance of the armature, main field, interpole etc., when cold, shall be
measured either by a bridge or by the Ammeter Voltmeter Method. Record
the method of test, winding temperature, voltage, current and resistance.
Tabulate resistance value for each of the terminals (connected to winding)
which are brought out. The temperature differences may also be corrected, if-
necessary. The average value for the first five motors shall be considered as
the typical value of reference in Routine Tests. During Routine tests, the
value of resistance recorded shzil not differ from the corresponding typical
value by more than +2 ¢

Direction of Rotation:

Diraction of rotation, clock-wise or anti-clockwise, marked on the machine
shall he varified and recordec. '

- Mp Load Test:

No load characteristics of the machine shall be determined at the speed
corresponding fo the rated voltage and current by running the machine as a
separately excited genarator. Draw curve between the excitation current in
series, shunt fields and EMF generated. Measure no load losses for rated
voltage and RPM.

Temperature Ris2 Tesh

As cocling of the motor is forced ventilation by DBR fan, an arrangamant
should be made to simulate ihe service condition. Preferably Temper: >
Rise Test shail be carried out with DBR, Blower and iis casing. The foliowirg
tests shall be carrizd out:

at rated voltage and current.

est at rated voliage and current.

a) One hour temperatuie rise tost
h) Steady state temperature rice

i , frame temperature
tamperature and lotal haad of the blower, tsmparature of cooling air in

Measure voltage, current, input power, speed
8 L
oudet.

Tha ternperature rise for

i
measurement methed 2ie . _ :
attained steady state ‘empzrature. 1 yerature of snol Lo

¢

ior
Lt

maasured with thermoms

For accurate measuremant of the temperature -v

resistance of the winding shall be measured immzGiaizly
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(in any case not later than 30 seconds). Subsequent measurements should
be carried out at intervals not exceeding 15 seconds for the first two minutes
and 20 seconds for the following 3 minutes. The data shall be used for
extrapolation to find the maximum temperature in accordance with IEC 349.
Record the method of tests and measurements and various measured and

calculated values. The efficiency of the motor shall also be calculated and
recorded.

One-hour Temperature Rise Test resuits sha!l be statistically evaluated for
first 5 motors and used for the purpose of comparison with the Routine Test
Results. A limit of + 2 ¢ can be used as typical value.

The temperature rise of armature, field and commutator shail not
exceed the temperature limit laid down below:

Temperature iise (°C)

Armature T1-80°C
Field TI-80°C
Commutator 85°C

Tl = Temperaturé Index of the insulation system. In the absence of Tl, class
of the insulation shall be treated as Temperature index.

12.5.1 Temperature Rise Routine Test:

12.6

Temperature Rise Test on Motor Blower set shall be carried out for
one hour. The method of test shall be as per Type Test (Clause No. 12.5).
Temperature rise of Armature field and commutator shall not exceed the
typical values of type test resulis obtained during 1-hour temperature rise
test carried out on first 5 machines.

Maximum and Minirnum Voliage Cperafjon Test:

Immediately after Temperature Rise Test at rated voliage run the motor ior
680 minutes at 70% of the rated voltage by keeping the arrangemant same as
diring temperature rise test ai rated voltage. After the 60 minutes run, ston
the motor and measure the hot resistance of Armature and Field. Measur:
the comimutator surface temperature by thermorat Calculate ihe
temnerature rise, which should not exceed the temperature rise limit fzid
down in Clause 12.5.

DTOAT
to

Immediately afier the above tzst, increase the voliags © 500V and run the
motor for 60 minutes. At the end measure the hot resistancas of Armziure and
field and surface temperature of the commutator. Calculate the temperature
rise. It should not excead the limits laid down in Clause 12.5.
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12.7

12.8

12.10

\

Over Speed Test:

The motor when hot shall run at an over speed of 1.2 times the rated speed
for 2 minutes. There should not be any deformation. The bearing conditions
shail be checked before and after the test by means of Shock Pulse Meter.

Starting Test

Whils at a continuous rating temperature the motor shall be subjected to <)
successive starts, with an interval of 2 minutes between the starts, at the
minimum voltage 70% of the rated voitage and five successive starts at 00V
against full load torque. No mechanical distertion, flashover, or permaneant
damage sheuld occur.

> R T 2 m e
Commuiation Tazt:

The t=st shall bs carried out with the machine hot. The motor should
withstand the test without mechanica! deterioration, flashover or perman=ni
damage. Permanzant damage being that which would affect the satisfactory
oparation of ihe machine after completion of the test.

The commutation test shall be carried out at foliowing points:

i) At maximum speed, maximum voltage.
i) At rated current and speed.
i) At maximum current (1.5 times rated current).

Commutation test shall be carried out at rated voltage at 100% and 150% cf
the rated current.

yaib i iy govds PR
WIETTUPLIOn el L

Test shall be carried out with the motor equioped with starting proteciive
gear suitable for simulating conditions in normai sarvice. The supgly shail be
interrupted and restored 5 times in succession, aiong the normal icad
conditions to b2 re-establishad between the successive interruptions, =
motor voerating ai iis continuous raiing with the waakest field that can bz
chizinad in service. The time intarval between the incidents of interruption
and restoration of sunoly shall be approximately one second.

o

N . S, " T g e
Voltags Jump T28i

\iotor shall be supolied at maximum voltage (70% of rated voitage) throuy,
a series resistance which when shori-circuited, will cause the voltage to rise
to the maximuin value (500VY).

-
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The test shall be carried out five times in succession, the minimum voltage
conditions being restored between each voltage jump.

12.12 Dielectric Test:

On hot winding perform the dielectric test at 4 kV for one minute between
each winding and motor frame.

12.13 Insulation Resistance Measurement:

Measure the insulation resistance of the winding before and after dielectric

test. There should be no appreciable difference in insulation resistance
values.

12.14 Enclosure Protection Test:

The motor shall be tested against the ingress of water as per procedure and
conditions laid down in 1S: 4691 for IP 56 protection.

12 14.1 Enclosure Protection Test during routine tests shall be carried out on 10%
of the motors or part thereof selected randomly from each offered lot subject
:0 a minimum of 1 motor per lot. The test shall be done on motor alone.

12.15 Weight Measurement:

Measure and record the weight of the motor.
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SECTION 4

BLOWER SET

13.0 Blower Set

13.1 Drive and Coupling:

The fan impeller shall be directly mounted on the motor shait. In case of cast
aluminium impellers a steei boss of hexagonal shape should bz cast
integrally with the impeller. Alternatively steel hub may be bolted/riveted
suitably with aluminium cast impallers. A key of adequate strength with the
impeller may lock the drive in position by a securing bolt and washer at the
shaft end. Locking plates shall furiher iock against the sscuring boit
unscrewing in service.

The impeiler miounting arrangemeant shali be subjeci to orior approval of
RDSO/CLW.

13.2 impelies:

The impeller shall be of axial flow type with aerofoil proﬁ%e of blades and
should be canable of mzeating the following duty point at rated voltage.

i) ~ Airquantity - Mct less than 11 m*/sec
i) Total hcad - 180 mmWG-

iii) KRPM - 2950

iv) ~an diametar- 769 m

The impeiler shall be rated for continuous operation at the rated oulput. The
standard air density of 1.2 kg/m3 shzll be considered while designing airfiow

13.2.1 'i'he impelier snall te <o ;gnsd that it can de iver minimum rated air
quanity 2nd total head waen ¢ iren sither m th an AC moior as saecified in
the 3?:.'_1% 10.1orwitha 2Cm as spacifed in the Clause 11.1.
i3.3 ~facianny
> imoelier shall be se designad as to achisve ;‘na‘-:;mtsm possidis
eificiency at ope .amQ point. Tha fan eificianc {
iroeller dasicns having higner eificiency shail be
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13.4 Special Constructional Features:

13.5

13.6

13.7

13.8

As the blowers operate for long periods at high speeds, the end ring and
impeller blades etc. should be designed with a higher margin of safety as
compared to normal industrial designs.

Cast aluminium impellers should be of single piece casting with steel boss of

hiexagonal shape cast integrally with the impeller or hub bolted/riveted with
impeller.

Non cast impellers shall be fabricated out of high tensile steel of weldable
quality conforming to either Domex 400E or ST-55-HTW of IS 961 or ST 52
of IS 1079 or SAILMA 350 of "SAIL’ or any other steei having superior or
similar quality which has been adequately tested to ensure mechanical
strength and dimensional unifermity. The coid pressad biades shall be stress
relieved. The blades shall be fixad to the end ring by high quality welding.

Casing:

Casing should be of scroil type of heavy-duty industrial design. It should be
capable of holding the motor and impeller inside the casing and air diffuser
and resistance box at the top. It should be of single side axial intake direction

and axial discharge direction. All welds of the housing should be welded
continuously.

A suitable design of air diffuser may also be provided at the discharge side of
the impeller to keep the airflow uniform at the entire resistance grid area to
avoid hot spots on the resistance grid.

Direction of Rotation:

An arrow indicating direction of rotation shall be permanently marked on the
blower casing.

3

Inspection Cover on Casing:

{nspection cover shall be provided on casing that should b= perfecily aligned
with motor insnaction cover so that mntor can be atiended in position.

TReni paimy
DaRAnLIing

ihda
i

Impelier shall ba dynamically balancad individually and with motor o the
balancing quality grade of G2.5 conforming to 1ISO: 1940 or I1S: 11723.
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-13.10 Vibration:

13.11

13.12

13.13

13.14

Vibration level at blower casing shall not exceed 15 Micron Peak to Peak
when blower is running zt rated voltage.

fflicunting Arrangement:

Motor coupied with impeller shall b2 mounted vertically on supports welded
on casing.- The mounting arangement shall be able to withstand vibration
and shocks encountered in seivice. However, the mounting arrangement
shali be subject o riior approvai of RDSO/CLW .

Lifting Arrangemeni:

Suitabie lifling arrangemeant shall be provided to iift the complete
blowar assembly ana motor separately. ’

interchangeanility:

The motors, :mpdhrs and casing shall be interchangeable without affecting
the perforinance of the blowser unit.

Namea Plate:

zacnh blower unit 3h 21
information engravad on i

ave a suitable nameplate having the foliowing

L o

) Manuracturer's na ne.

i) Type and Scm! Mumpcer

1ii) Nir delivery (m“/s)

iv)  Total head at 20°C (mmWG)
V) Rated speed.

Vi) Make of the motor

vii)  Power consumption in KW
viil)  Imoeiler diameier (mm).

ix)  Weignt of blower unit (Xg)

%) Manuraciuring datg and year.

Manufaciui 28R serial number should be engraved on
imnailers also

Proioeiion against fnilure of Biowei

An air flow relay shal be
ensuring airilow to the cc
noimally cpen contacts ral

iing resistors. The relay shall have a pair of

»3

nrovicad en the suciion side of the impzller for
G
act for 2 Amps inductive load at 110V DC. The
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14.0

airflow relay (QVRF) has to be set to pick up between —12 (+0, -2) mmWG.
This relay should pick up at MVRF speed, corresponding to 75-85 volt DC
supply to MVRF. For reliable operation of QVRF relay, the location of the

suction nipple should be 25+5 mm below the bottom sweep of the impeller
blades.

Tests on Blower Motor Set :

14.1 Type Tests and Routine Tests shall be carried out on the Blower Motor sets
as detailed in Clause 14.2. However, not withstanding the provisions of this
clause, the purchaser may require type tesis to be.repeated on any particular
unit, under certain ciicumstances suich as change in designs or materials,
modifications for improvements and such other considerations. Carrying out
of the repeat type tests will be subject to agrecment between the purchaser
and the supplier of the equipment. ‘

The Type Tests and Routine Tests to be carried out on blower sets are
indicated in the table below. The Clause and Sub-clause Number tc be
referred are also mentioned:

S.N Tests Type Test | Routine

o. (Clause No.) | Test

: (Clause No.)

1 Air Delivery Test 14.2 =

2. Starting time test 14.3 -

3. Starting Duty Test 14.4 =

4. Endurance fest 14.5 -

S. Vibration measurement test 14.6

6. Checking of dimensions, fixing and 14.7 14.7
locking arrangement of impeller and

| workmanship.
T Weight measurement 14.8 .
4.2

.- Lla

Adr Delivery Test:

Unless otherwise specified in the contract the test and the method cof
rmeasurament adopted shall comply with 1S: 3588 (Axial flow fans). The test
shall ba carried out at rated voltage, 70% of the rated voltage and at SCOV.
Adequate numbear of observations shall be made on both sides of ihe
cporating point to plot the characteristic curve.  Measure the following

Fay ey L3144 -
gquantities:

Line voltage, line current, powear input, speed, static pressure readings,
armolient temperature, suction and exit air temperature.

The manometer pressure readings shall be taken at 4 points to arrive at a
maan value. Calculaie the blower output at standard conditions. Record
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14.3

14.4

14.:

o

method of test, details of equipment used and their calibration for observed
and calculated values. Plot curves between total head (mmWG), Static head
(mmWG) speed, efficiency, shaft power (kW), Input Power (kW) against air
delivery output (m*/s) system resistance line should be plotted to obtain the
operating point of the blower.

Starting Time Test:

With supply equal to 70% and 110% of the rated voitage and at 500 Volts,
measure the starting current, final load current and time to come up to the
full speed. In order to study the effect of sudden voliage variation on the
blower, arrangement shall be provided to switch supply ifrom cne veltage to
the other voltage while the blower is still running due to inertia. Thie biower
should work satisfactorily.

The starting time obtained shail not exceed 6 seconds &t rated volte ;2.
Starting Duty Test

The blower motor unit shail be subjectad to repeat start and stop cycle 100
times at a supply of rated voltage. The "ON" and "OFF’ period shaifl be 1
minute in each case.

'f the unit takes more than 1 minute to stop freeiy, the next start shall
commeanca immediately afier the unit has stopped.

At the end of the test the efficacy of impeller locking device shall be checked
and impalier shall then be dismantled and various paris fike key, kev-way
and the fit of impeller on shaft shall be sxamined for any abnormal wear.

Endurance Test:

This test shall b2 carried out for a period of 48 hours with rated cuiput and
head and witi rated veltage supply at motor ierminals.

r shall be dismaniled and examined
ion of rings blades and bearings aic.

After the test, the blower and ihe molc
for wear and tear of the paris, condil

Vibration RMeasurement 1 2sit

[BRCCPE § 8 et e

Fer the measurement of vibraldon intensity an  clectroni
measuramant equizment having a frequency range of 5 1o 2000 i >
ermploved. The machine under tost shall be mounisd in acce rdanca with 1S
4725. Vibration measurament shall be made on the casing of the blowar
when it is running at rated voltags and speed. The peak to peak vaiue sha

Al Ob |f;l-.l
not excead 15 microns.
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14.7 Check the overall dimensions, fixing dimensions and other critical
dimensions as per approved drawing.

14.8 Weight Measurement:

Measure the weight of impeller, motor casing and complete motor blower
uriit and record it.
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SECTION-5

ANNEXURES & DRAWINGS

15.0 Design data to be submitted

15.1 The design data to he submitted by the tenderer is enlisted in Annexure 1 to
3 as follows:

Annexure 1: Resistors
“Annexure 2: Motors
Annexure 3. Blowers.
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ANNEXURE-1

DESIGN DATA OF BRAKING RESISTORS

1.0 Resistors

-
-_—

Resistance Material.

-—
-
.

-

Chemical composition

-
M
Nv

Specific Resistance at 20°C
1.1.3 Temperature Co-efficiantat 20 °C
300°g'_‘-
- 500°C
1.7.4 Maximum permissible service temperaiure
1.1.5 Specific heat
1.1.6 Meiling point

1.1.7 Co-efficient of linear expansion

1.1.8 Heat conduction

1%

Density

1.1.10 Average ouilet ternp. of cooling air at rated output.
1.2  Details-of Resistors :

.1 Ohinic value of Resistor at 20°C

1.2.2 Ohimic valug of 2ach resistor iray at 600°C

1.2.3 Eff=ctive onmic value of Top Tray with Blower Miotor connecied in parallz! at
) 20°C
iy  800°%C

K] Ly = sy (! o
4 Size of Element Strin

N
N

Developed length of element per turn
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1.2.6

1.2.7

1.2.8

1.2.9

No. of turns per element
No. of elements per tray :

i) Series
i) Parallel

Weight of active material per tray

Weight of resistor box.

1.2.10 Total weight of assembly with blower and motor.

1.3 Temperature of the elements

1.3.1
1.3.2
1.4

1.4.1

1.4.2

'Average working temperature of element and hot spot

Temperature time constant
Insulation
Insulation in between resistor element and support

i) Primary
i) Secondary

Type of separators between resister elements, if any.

Drawings

Detailed drawing showing the arrahgement of resistor elements, mounting
electrical tappings and terminals, overall dimensions and fixing
arrangements to be enclosed.
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ANNEXURE-II

DATA SHEET OF BLOWER
A1 Type, model and make

A2  Air delivered in cubic meter per minuts at static and total pressure head in
mmWG corracted to 20 deg.C and 780 mm baromatric pressure.

\

(2) at rated voltage
{0) at lowest voltage of the drivirg motor.

A3 Design Daia -

Irmnpeller
Type of impeller blades
Muimibar of blades
u‘snod of firdng of the blades

z=arance betwean iniet cone und impeller (maleum and minimum)
B } draum shaft speed of tne impailer
Miotor shaft and impeller bora dicmeater (inax. and min.)
dathod of fixing of impelier on rmotor shaft and locking arrangeinent.
(‘D2 value of the impailer {indicate the maximum vanation in
rmanuviacture)

o (Y o0
'Jﬁvo

s md

[(®]
S St

P —

)
N

Noie : GD? vaiue of ihe imnatler will be miade use of for calculating the
siarting performance of the b!ow rwith regard to the specified electric motoer.
As such the value to be furnished should take into account the inertia, the
iricticn and tha rasistive icrque of the impeller while it is being startad.

A4 The manufacturer shall m.‘ris}" the spaed-torque characteristic of the blowst.
Tnis is required for matching the moisr an d he impeller.
AS  Torque necessary for the blowarwhen workmg against constant rated

and dziivering tha raied outout.

A O T ~e i - . 2 £ i~ e o 209 - ol
AS Tha sunpiler siall enclese the folioving characteristic curves at 207¢ and
55-C.

- T '.:‘).i Aan l ‘h\ 'qggri 9 ;l(\ ~

< 1O An \Jmc 1Cnead vs ml aeive l"/

) Total and sialic officiency vs zir delivary -

¢} Al NOISE SOWar Vs ai" asglivary

ciy Povrer apsorbed vs air delivery

o) Speedvs air c,ucntm/ nmoisec.
A 7 Viarndon bavel in microns
Fa sy it SN a2V2HN MICrons.

~

uanidiy of air required as per desion to maet the DBR rating specinizd in |
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Clause 4.1.1

A8 Necessary dimensioned drawings of the blowers and its component showing
the constructional and assembly details, along with material specification, should be
submitted.

A9.  Separate drawing of impeller to be submitted.

A.10 Total weight of blower including motor.
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ANNEXURE - 1ll
SCHEDULE OF PARTICULARS FORDC MOTORS
{TO BE SUPPLIED BY ALL TENDERERS)
Al GENERAL DATA
. 1. Type, meda!l and maks
. 2 Nominal voitage
3. Rated speed (rzv./min.)
B Coentinuous rating {(HP/AN)
S Ratad cureni —
a) =t rated voltage.
b) At minimum volizg
e 'y\j"v'
[ -t 4 4. - ‘-. :;‘ "’!V
S Ciass of insulation —
Tz
nutaioer
0
7. Tyna of enclosure
3. WViathed of ventilation for Motor
9 Matarial scecification of the motor ventlating fan
¥ Conliag oictemperature assumad in the design of tae mo
yratitida of vibradon of ihe moicr
12 Ii=2 fize at juli load
2) L yoliage
b) inimum voltage
¢} Maxdimum voitage.
13. Sarting torgue and curentar -
s Qetrad oliage

DR EaAN] Uiy
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b) Minimum voltage
¢) Maximum voltage.

14.  Full load current and torque voltage in item 13.

15.  GD?value of armature.

16.  Graph showing torque speed characteristics of the motor at —
a) Normai-
b) Maximum
¢) Minimum voltages

17.  Weight of the armature

18.  Weight of the motor in working order.

B. DESIGN PARTICULARS -

(i) Main Dimensions :

Diameter of armature.

Gross core length mm.

Ducts (number and width)
Iron length

Air gap length

Depth of core below slots
Commutator diameter
Cemmutator length — effective

G XN, a WIS =

{ii) Armature
1. Type of winding connection and number of parallel paths.
2. Mumber and size of slots.
3. Number of conductors per slot and No. of wires in parallel per

conductor. p
4. Caoll pitch, No. of coils, turns per coil.
5. Conductor size, covering and cross sectional area.
> Current density in Amp./mm?
stance of windings at 20°C

series winding.

B} Shunt winding

c) intzrpole winding.

\warage Flux Density.

b, Alr Gap

ne the tests which ara conducted for reliabliity of tho winding
Avar assembly. '

©. Weight of copper wira.

2L Lengtn of mean turn.
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(iv)

v)

N
~

13. Specification for core stamping.
14.Type of impregnation vacuum/flood.

Commutator

Diameter, new/condemning
2. Size of commutator segments

3. Commutator bar pitc.

4. Insulation thickness between bars’

5. Reactance voltage and its calculation.
6. Time of commutation.
7.
3
9.
1

—

Voitage par bar
Reversal of cuirent per milli second.
Average bar/brusn.

0.Commutation zone calculaiicn

Brush

1. Grade

Dimensions (iengu. X wr!h % thickness) of new condamining size. .
Current dansity A/Cm”

Brush pressure

No. of sats of brush holder.

Mo. of brushes/ heldar.

@ 1 0

Ficld

Number of main poles.
Dimensions of main goie and interpeie.
Size, covering, cross-sectional area of —
a) Series field conductor.
b) Shunt field conductor, if any,; and
c) Intareole conductor, if any.
Resistance of winding at 20°C
{a) Series winding
(b) Interpcle winding
Details of permaneant field shunt.
Field Amperzs Turas ger pole.
Tvpe of impregnation
Flux density chosen in pole/ in 3,J)E:

Current densiiy in conducter of mzin pole/ iniezole
0.Copper weignt for Neld and intcmole.
11.Pole steai material spacification.

o b =

Y

it ol



028

Page38of 39 | Issued on 24.9.2003 | No. ELRS/SPEC/DBR/G8# (Rev 07) |

(vii) | Banding:

Material specification.

Number of turns on commutator end.
Number of turns on evolute end.
Size of banding wire.

Tension of banding wire in Kg.

Band width

Banding strength calculation

NG hWN =

(viii) Terminal Box :

1. Type of protection used.
2. Method of cable entry.
3. Terminal Block — Material Specification.

(ix) Bearing:

Type/ make of bearing.

Size of bearing.

Tolerances on size of the bearing, D, B, d etc.

Type of clearance.

Class of tolerance —

a) between inner race & shaft.

b) Between outer race & housing.

L10 bearing life calculation based on relevant data of driven
machine e.g. axial and radial thrust/produced by driven machine.
7. Nature of tests which have been conducted for reliability etc.
before and after mounting.

oAM=

o

(ix) Shaft:

1. Diameter at different positions.

2. Factor of safety against maximum torque developed by motor
during starting.

3. The factor of safety ot various locations where section changes i.e.
at various fiilets.

hait material.

5. The basis for the f assumed for faiigus load elc.

6. The factor of safeiy agninst torsion and vibration and critical
speed. :

Ui

7. Details of ine motor and the finish at various positions of the shait.

8. Iffan load has been aken into consideration for calculating
stresses and torgusa atc. for shaft ?

9. Material specification for shaft.
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C. DESIGN PARAMETERS

ol ol

Specific magnetic loading (wb/m?)
Specific electric loading (amp. Conductors/metre).
Air gap flux density (wb/m2)
Ratio Field AT at full field.
Armature AT

5. Specific power (Watts/cm®)
6.

Frequency of flux reversal.

D. DRAWING

© o NDO RGN

Cross-sectional drawing with dimensions of motor. -
Longitudinal sectional drawing of motor with dimensions.
Field/interpole drawing with dimension.

Armature winding.

* Shaft drawing with tolerances at different positions.

Assembly drawing of motor.

Mounting arrangement of motor.

Coupling arrangement of motor with driven equipment with details.
Winding diagram, slot drawing with dimensions.

10.Brush box assembly.
11.Terminal box.

NOTE: (a) Drawings atSl.Nos. 12,6 & 7 shall be submitted by all tenderers.

(b)

All drawings wiill be submitted by the successful tenderer.
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Government of India + Ministry of Railways
Research, Designs & Standards
Organization, LUCKNOW - 226011

Fax :91-0522-2452581
Telephone : 2465716 & 2451200 ext.42143
~e-mail : dell3@rdso.railnet.gov.in

No. EL/3.2.29/5 Dated 02.6.2006

: Amendment No. 1
(RDSO Specification No. ELRS/SPEC/DBR/0028 Rev "0’ of Sept.,2003)

Sub: Technical Specification for Dynamic Braking Resistors With AC/DC Motor
Driven cooling blowers for Electric Locomotives — Amendment No.1.

Ref: RDSO Specification No. ELRS/SPEC/DBR/0028 Rev *0” of Sep. 2003,
issued vide RDSO letter No.EL/3.2.29 dated 15:10.2003

The following clauses of above specification are being amended :
1. Clause No. 10.1

Replaced Clauses are given below:

CLAUSE NO. 10.1

The AC Motor shall be fed from either Static Inverter or Rotary Arno converter. The
output details of both types of supplies are as follows: -

Arno Converter Supply :

1. Voltage 415V
2 Voltage variation 290V-500V
3. Voltage unbalance 5%

Static Inverter Supply :

(a) KVA 180kVA, 3 Phase AC
(b) AC Voltage (L-L) 415V +5%

(c) Frequency (Nominal) 50Hz + 3%

(d) Short time rating 600A for 5 sec.

(e) Total Harmonic distortion (THD)  Less than 10%
in the output voltage to the 3 phase
Motor. -
() dv/dt Less than 1000V/micro sec.




Motor shall be designed to have all features essential for Static i inverter fed motor and
shall also be suitable for Arno supply i.e. voltage variation 290-500V with 5%
unbalance. The salient design details of AC Motor shall be as follows :

1. Type; 3 Phase induction motor

2. Power 30 KW

3. No. of Pole 02

4. Frame size: 225 (integral cast steel construction)
5. Cooling Surface cooled by DBR fan.

6. Protection IP-56

7. Insulation Class H

8. Temp. rise limit 80 °C

The AC motor shall conform to RDSO specification No. SPEC/E-10/3/08 (revised)
of Sep, 95 with its amendments No. 1 & 2.( Tech. Specification and Test Schedule
for three phase induction motor for Driving Blower, Compressors, Exhausters and
Pumps for AC Electric locomotive). ' :

In addition to the above specification suitability of the mctor to work with Static
Inverter converter supply shall be kept in consideration and essential measures to
ensure reliability with converter supply should be incorporated in design. Some of the
measures are as follows :-

Use of corona resistant dual coated wire.
Adequate brazing of joints. -

Adequate insulation of joints to withstand voltage surges.
Increased insulation between phases.

Increased slot insulation.

Ensuring proper VPI foilowing stipulated procedure.

)Sg/ ‘\\ ‘L@\o
MK Smgh -
For Director General (Elec)
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e-mail:dse2rdso@yahoo.co.in ¥@#AT 5@  Government of India - Ministry of Railways
Research Designs & StandardsOrganization
LUCKNOW - 226011

No. EL/3.2.29 Dated 14.07.2006

Chief Electrical Engineer,

- Central Railway, Mumbai, CST-400 001.

- Northern Railway, Baroda House, New Delhi-110001.

- North Central Railway, Hastings Road, Allahabad- 211001

- Eastern Railway, Fairlie Place, Koikata -700 001.

- East Central Railway, Hazipur-844101.

- [East Coast Railway, Chandrashekharpur, Bhubaneshwar-751016.

- Southern Railway, Park Town, Chennai-600 003.

- South Central Railway, Secunderabad-500 371.

- South Eastern Railway, Garden Reach, Kolkata -700 043.

- South Western Railway, 4th Floor, Laxmi Balakrishna Square
Complex, Railway Station Road, Hubli- 580 020 (Karnataka).

- South East Central Railway, Bilaspur-495004

- Western Railway, Churchgate, Mumbai-400 020.

- West Central Railway, Jabalpur-482001.

- Chittaranjan Locomotive Works, Chittaranjan-713331 (WB)

AMENDMENT No. 2

Sub: Amendment in Specification No. ELRS /SPEC/DBR/0028,

Rev. ‘0’ dated Sept. - 2003.
Ref: RDSO’s Specification No. ELRS/ SPEC/ DBR/0028, Rev. 0’

of Sept. 2003 issued vide letter No. EL/3.2.29

dated 15.10.2003.

*kk )
With reference to the above, the following amendments may be
incorporated in the specification.

Existing Clause No. 8.7 should be replaced with “The terminal of the
resistor banks to which the external cables are to be connected shall be
designed so that temperuature at the joint of the cable sockets is less than
70°C to prevent damage to the cable insulation. The cable socket Sfor
external connection shall also be supplied duly secured on the terminals
conforming to drawing no. CLW/ES/SK-5/R-29, Alt. M. For internal
terminal connections only copper bus bars are to be used’.

( Kishore Kumar )
Encl: Nil for Director General/Elect.
Copy to : As per standard Mailing List No. EL/M/00109.

PIN: . u\gﬂﬁ

( Kishore Kumar )
Encl: Nil for Director General/Elect.
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Telephone :0522 -2465714 &3 '

e-mail:dse2rdso@yahoo.co.in ﬁ. —= y _Government of India - Ministry of Railways
Research Designs & Standards Organisation,

LUCKNOW - 226011
No. EL/3.2.29 Dated 16.08.2007

Chief Electrical Engineer,
- Central Railway, Mumbai CST-400 001.
- Northern Railway, Baroda House, New Delhi-110 001.
- North Central Railway, Hastings Road, Allahabad- 211001
- Eastern Railway, Fairlie Place, Kclkata -700 001.
- East Central Railway, Hazipur-844101.
- East Coast Railway, Chandrashekharpur, Bhubaneshwar-751016.
- Southern Railway, Park Town, Chennai-600 003.
- South Central Railway, Secunderabad-500 371.
- South Eastern Railway, Garden Reach, Kolkata -700 043.
- South Western Railway, 4t Fleer, Laxmi Baiakrishna Square
Complex, Railway Station Road, Hubli- 580 020 (Karnataka).
- South East Central Railway, Bilaspur-495004
- Western Railway, Churchgate, Mumbai-400 020.
- West Central Railway, Jabalpur-482001.
- Chittaranjan Locomotive Works, Chittaranjan-713 331 (WB)
fimendment Ho. 3
(RDSO Specification No. ELRS/SPEC/DBR/0028, Rev "0’ of Sept., 2003)

Sub: Technical Specification for Dynamic Braking Resistors with AC/DC
Motor Driven cooling blowers for Electric Locos — Amendment No.3.
Ref: RDSO Specification No. ELRS/SPEC/DBR/0028 Rev "0” of Sept. 2003,
issued vide RDSO letter No.EL/3.2.29 dated 15.10 2003.
Kk ¥
As per the Railway Board’s guidelines, CLW have switched over to thin walled
(electron beam irradiated cable) 120 mm? cable in place of 150 mm? elastomeric
cablies for external connection of Dynamic Braking Resistors (DBR).On Locos
provided with 120 mm? cable, cable Socket should be provided as per CLW’s Drg.
No. CLW/ES/SK-10/R-29, Alt. ‘O’

The clause 8.7 of the above referred specification is therefore, amended as
foilows :-
“ The terminal of the resister bank to which the external cables arc

to Le connected shall be desigred so that temperature at the Jeint of
the cable soclkets is less than 700 C to prevent damage to theuble
insulation. The cable socket for the external connection shall also be
supplied duly secured on the terminals conforming to CLVWW’s Drg. Fo.

CLW/ES/SK-10/R-29, At. ‘O’ For internal terminal connectisns only
cozpser bus bare are to be useds.”
( Kishore Kumar )
Encl: As above for Director General/Elect.

Copy to : As per standard Mailing List No. EL/M/0019

______________________________________ WAL 3 J"/
4\\’@’/1\

( Kishore Kumar )
Encl: As above _ for Director General/Elect.



r
\

<

-
£ LR
ST

e ed
[

[RCT

.
i

.
i
5

HOULD !
21

2
N

CRAY BE SUIT
g

2
cz
~ [g=]

v

N1

4%

|
i

NS

¥
L

i~
A

N
i¥

TRATS
i ¢

i :
! L o e [
1 lw.
i
..: " \
L] __ 2 .
Nl ; - .
A i -
g | : - G
i ‘ — - h
i .
_ 8 L N
: N
j W,
i




