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STATOR WATER PUMP WITH AC MOTOR

1.0 SCOPE:
This specification covers the requirements for the design, manufacture, inspection, testing,
and supply of horizontal, single-stage, centrifugal pumps along with AC motor, flexible
coupling, coupling guard, base plate, foundation bolts, and all associated accessories.

The Pump-Motor set is to be supplied in assembled condition.

2.0 APPLICATION:

The Pump-Motor set will be used for supplying demineralized (DM) water to the stator
windings of generators of rating 500 MW and above.

3.0 TECHNICAL REQUIREMENTS (PUMP EXCLUDING MOTOR)

3.1 Technical Data

i. Type of pump - Centrifugal.

ii. Liquid to be pumped - Demineralized water.
iii. Max. Working temperature - 75°C.

iv. Suction - Flooded.

v. Discharge - Refer Table-1

vi. Head - Refer Table-1
vii. Dimensional Details - Refer Table-1

3.2 Constructional Features

i. The design of pump shall be such that the complete rotating assembly can be
withdrawn without disturbing the pipe connections.

ii. The design of pump shall be of end suction type, self-venting, volute open with
integral cast feet, end suction nozzle and top discharge nozzle.

ii. The impeller shall be closed radial type, statically and dynamically balanced
with valves to relieve pressure on stuffing box.
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vi.

Vii.

viii.

The pumps shall be supplied with mechanical seals of reputed makes such as
Crane, Durametallic, EagleBurgmann or an equivalent make. The make of the
mechanical seal shall be subject to BHEL's approval.

The shaft should be guided between the two oil lubricated ball bearings.
Constant level oilers shall be fitted to all bearing housings.

The pump shall be single stage centrifugal pump & horizontal mounting type.

Spacer type flexible coupling shall be provided so that motor need not be
removed from the base plate. The coupling shall be designed to facilitate
easy alignment.

The pump shall have a rising head vs. discharge characteristic up to the shut off
head.

The pump shall be designed to comply with the requirements of latest addition of
ISO 5199 /ISO 2858 / DIN 24256.

3.3 Material specification

All the components coming in contact with the water shall be made of
18-10 Chrome Nickel Molybdenum stainless steel AISI 316/1.4541 as per DIN
standard or equivalent or better material.

The pump body and impeller casting shall be of A743 Gr. CF8M.

Pump shaft shall be as per ASTM A276 TYPE431 standard or equivalent
approved material.

3.4 Proper alignment of pump and motor set is to be done at supplier's end.
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4.0 TECHNICAL REQUIREMENTS (Motor)

Each pump shall be provided with 3 Phase, 50 Hz, 415 Volts, Continuous Duty AC motor
of rating as per Table-1.

4.1 Motor shall comply with the specifications as per Annexure-1.
4.2 The motor shall have the type of Enclosure IP-55 as per IEC60034-5.
4.3 The supplier shall furnish filled up motor data sheet as per Annexure- lll.

5.0 COUPLING & COUPLING GUARD:

Spacer type flexible coupling shall be provided so that motor need not be removed from the
base plate. The coupling shall be designed to facilitate easy alignment.

Coupling guard of suitable design shall also be supplied.

6.0 PERFORMANCE TESTS AND TEST CERTIFICATES:

The Pump-Motor Set shall be tested in aécordance with the applicable standards specified
in this specification.

The complete Pump-Motor Set shall be performance tested at the supplier's end using the
actual motor (which will be supplied against BHEL PQO), operating at the rated speed and
rated duty point (capacity and head).

The test results, along with the relevant test certificates, shall be submitted to BHEL for
review and acceptance.

Tests (as per table at page-4) shall be carried out by supplier: -
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27 No.

£ 1. Discharge vs Head Characteristic ISO 9906 Grade-1/ HI 14.6 category-

2. Discharge vs Power Consumption 1B

characteristic

3. Discharge v/s Efficiency
4. Shut off Head Test

5. Hydraulic test of Casing & Stuffing ISO 9906/ HI 14.6

Box
6. Vibration Measurement ISO 2858 /1SO 10816-7 Table-A1
7. Material test: Chemical and As per clause 3.3

mechanical properties of :
a. Pump Casing

b. Shaft
c. Impeller
d. Shaft Sleeve
8. Surface defect examination EN10228 Part-2, Quality class-3
(in case of forging)
9. Shaft : Ultrasonic Test (UT) ASTM-A-388 or equivalent
10. | Impeller : Static & Dynamic ISO 1940 GR.6.3
balancing
11. | Mechanical Seal : Functional As per manufacturer’s practice (the
effectiveness design pressure of mechanical seal
shall be greater than the shut off head
of pump)
12. | Pump : Strip down test As per manufacturer’s practice.
13. | Motor : Routine and Type tests As per Annexure-|
14. | Noise Level Less than 85 dB(A)

As per ISO 3744/ 1SO 20361

Performance test acceptance grades and tolerance for flow, head, power /efficiency
shall be as per standard 1ISO 9906 Grade-1/HI 14.6 category-1B.

7.0 LUBRICATION SCHEDULE:

The supplier shall furnish the lubrication schedule for the Pump and Motor Bearings
indicating: -

i) Type of Bearing.

i) Kind of Lubricant and its make.

i) Application Point.

iv) Application Method.

v) Quantity required for first filling and subsequent replenishment.
vi} Frequency of Lubrication.
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8.0 FITTINGS / ACCESSORIES:

Any fittings, accessories which might have not been mentioned in this specification but are
usually supplied with the equipment for satisfactory functioning are to be supplied.

9.0 DOCUMENTATION:

9.1 Along with offer:

i) Cross-sectional & overall dimensional GA drawing, Foundation drawing, Material of
different components, special features and other important details.

ii) Filled-up pump data sheet as per Annexure-ll and Motor data sheet as per
Annexure-Ill.

9.2 Along with supply:
i) Operation and maintenance manual covering relevant literature, drawings of pump
and motor for erection, operation and maintenance, including trouble shooting,
preventive and overhaul maintenance instruction.

ii) 2 copies of the test certificates of Pump & Motor as per Clause No. 6 above-

10.0 PAINTING

All exterior metallic surfaces of Pump and Motor except machined surfaces shall be painted
as below:

o Two (2) No. coats of primer with DFT 70 microns,

e One (1) No. coat of intermediate paint with DFT 70 microns and

¢ One (1) No. coat of final paint of shade grey RAL9002 with DFT 60 microns.
Total DFT shall be around 200 microns.

The above painting requirements are in general. Supplier has to take BHEL approval after PO
placement for the specific final paint shade and DFT requirements.

11.0 PERFORMANCE GUARANTEE

The Pump-Motor set shall be guaranteed for a period of 12 months from the date of
commissioning and 18 months from the date of dispatch whichever is earlier.
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12.0 CONSERVATION, PACKING AND DISPATCH

The supplier shall conserve and pack all equipment (Pump & motor set in duly assembled
condition) in such a manner so as to protect them from any damage during road
transportation to site and storage at site till the time of erection.

Further supplier to ensure that there is no misalignment of pump and motor set during
transportation. If misalignment occurs, then correction will be in supplier’'s scope.

The supplier shall be held responsible for all damages due to improper packing and
conservation.

Conservation instruction, if any, to be followed at site during storage shall be furnished by the
supplier.

13.0 SERVICE AFTER SALES

The supplier shall provide the services of qualified service personnel, free of cost, for
supervision during installation, commissioning, and performance testing of the Pump-Motor
Set at site.

The supplier shall also attend to and rectify any defects, operational problems, or
performance-related issues attributable to the supplied equipment during commissioning,
without any additional cost to BHEL.

14.0 CROSS REFERRED STANDARD:

~ ASTM A 388, ASTM A 276

» DIN1092, DIN 24256

» EN10288

» HI14.6

» |EC 60034-14, IEC 60034-5, IEC 60034-1, IEC 60034-9, IEC 60034-30.
~ 1S0O 2858, 1ISO 5199, ISO 9906, ISO 10816.
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TECHNICAL SPECIFICATIONS FOR 415 V, 3-phase AC MOTORS

1. This specification covers 3 phase, 415 V AC squirrel cage induction motors for driving the
Pump

2. The motor shall be of reputed make i.e. CGL / ABB / SIEMENS / BHARAT BIJLEE.
3. Motors shall conform to the requirement of the latest edition of IEC 60034-1.

4. Motors shall be suitable for operation from 415 volts, 50 Hz, 3 wire solidly grounded
supply.

5. Motors shall be suitable for supply frequency variation of £5%, terminal voitage variation
of £10% and combined voltage & frequency variation of £10%.

6. Motors shall be suitable for direct on-line starting and shall be constant speed type,
designed for continuous operation.

7. Motors shall be capable of starting and accelerating satisfactorily at a minimum voltage of
85% of rated terminal voltage and shall also be capable of satisfactory operation at full
load for 10 minutes, at a terminal voltage up to 80%.

8. Motors shall be capable of developing the rated torque even when the supply voltage
drops to 70% of the rated voltage for 50 cycles and as such pull out torque shall not be
less than 205% of full load torque.

9. Motors shall be so designed as to be capable of withstanding the voltage & torque
stresses developed due to the vector difference between the motor residual voltage and
the incoming supply voltage equal to 150% of the rated motor voltage during fast
changeover of buses. The duration of changeover shall be assumed as 50 cycles.

10. Motors shall be capable of satisfactorily withstanding the continuous duty as stipulated by
IEC: 60034-1.

11. Locked rotor current of motor at rated terminal voltage shall not exceed 6 times the rated
full load current +20%.

12. Also, safe stall time of the motors at 110% voltage shall be more than the accelerating
time at 80% starting voltage by more than 2.5 second.

13. Motor shall meet the duty requirements such as speed, current, torque, axial thrust,
accelerating and stalt capacities imposed by the driven equipment.
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14. Insulation: All Motors winding shall be of copper and shall be provided with at least
Class-F- insulation. Insulation shall be giving special tropical and fungicidal treatment.
Motors shall be suitable for successful operation in hot, humid and tropica!l climate with
maximum ambient temperature of 50°C.

15. Maximum temperature rise shall not exceed 70°C (at 50°C ambient) by resistance
method.

16. Space Heaters: Motors shall be provided with space heaters rated for single phase 240 V
operation designed to maintain motor internal temperature above the dew point when
motor is idle, and shall be mounted inside the motor in accessible places, so that removal
& replacement is a simple operation.

Terminals of the space heaters shall be provided in a separate terminal box.

17. Shaft Extension: The motor shall be provided with key slotted bare shaft extension with
key at the driving end.

18. Bearings: The bearings shall be greased ball bearings or greased roller bearings of
reputed make. The bearings shall be so constructed that the loss of lubricating grease is
very rare. Minimum standard life of bearing shall be 30000 hrs.

19. Terminal Leads: Terminal leads shall be stud type. They shall be suitably designed and
thoroughly insulated from the frame.

Sl. No. | Motor MCR in KW Minimum distance between center of
stud and the gland plate (in mm)
1. | Above 24 KW-Up to 37 KW 196
2. | Above 37 KW-Up to 55 KW 249
3. Above 55 KW-Up to 90 KW 277

20. Phase to phase/ phase to earth air clearance

Minimum inter-phase and phase to earth air clearance for motor with lugs installed shall
be 10 mm.
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21. Terminal Box:
Terminal box shall preferably be mounted on top.

Terminal box shall be capable of satisfactorily withstanding short circuit forces
corresponding to a fault level limited to 50 kA for 0.25 sec at motor terminals.

Spacing between the terminals and the volume inside the terminal box should be
adequately designed, so that no difficulty is experienced during the connection of cable to
the motors.

It shall be so constructed not to allow any intrusions of water or dust.

Suitable double compression brass glands and cable plugs shall be provided to match
with the Cable Entry Details as per table below

Cable Entry Details

Sl. No. Motor rating in KW | Power cable size in sq. mm. (#)
1. 24.1-37.0 3CX70
2. 37.1-55.0 3CX120
3. 55.1-90.0 3CX150

The terminal box shall be capable of being turned through 360° in steps of 90°.

22. Motor Frame: The frames and all external parts of the motor shall be rigid fabricated steel
or a casting. In the latter case, the material shall be of meehanite cast iron or approved
equivalent.

23. A plate showing direction of rotation as determined by the phase sequence on the
terminal marking shall be screwed at the non-driving end on the body of the motor.

24. Name Plate: Each motor shall have a name plate/ name plates showing diagram of
connections and particulars as per IEC 60034-1 and the following additional information:

i) Temperature rise under normal conditions / abnormal conditions.
ii) Type of bearings, bearing identification number and recommended lubricant.
iii) Phase sequence to correspond to direction of rotation for the application.

iv) Starting limitations, if any.

INVENTORY NO.

Y6449 |S=t Z2op2t

Tl gl wEar

[EEIYCT
REV. NO. 08 WoRKEm By | Anubhav Jain /fo}’;f B3t

ST Ajay Kumar w 2 7/1:]'%
CHECKEDBY | Gupta




o | 3aUg Fa R (@ gReaw) | 1660729

SUPERSEDES
INVENTORY

TSR B &

e e T

of the company

detnimental to the interest

COPYRIGHT AND CONFIDENTIAL

The information on this documents is 1he property of Bharat Heavy
Electrical Limited It must not be used directly or indirectly 1n any way

Eu
£z
Ej PRODUCT PURCHASE SPECIFICATION | T 20 #1110
(HEEP: HARIDWAR) Page 10 of20
Annexure-|
(Contd.)

25.

26.

27.

28.

29.

30.

The motor shall be capable of withstanding the electro dynamic stresses and heating
imposed if it is started at voltage 110% and 80% of the rated voltage respectively.

Overload Capability: The motor after having attained the temperature rise corresponding
to the rated load shall be capable of withstanding momentary overload of 160% of full load
torque for 15 seconds without damage (the voltage & frequency being maintained at the
rated values).

Overspeed Capability: The motors shall be designed to withstand 120% of the rated
speed for two minutes without any mechanical damage.

Motors shall be designed to keep torsional & rotational natural frequencies of vibrations at
least 25% above or below, preferably above the motor operating speed, to avoid resonance
in vibration over the operating speed range of the Pump Motor Set.

Vibrations: The vibrations measured at motor bearings shall be within the limits specified in
IEC 60034-14. The motor shall also be capable of withstanding the vibrations produced by
the driven equipment.

Noise Level: Noise levels shall comply with IEC 60034-9.
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E g 31. Fault level shall be limited to 50 kA (r.m.s) for 1 second.
E g g 32. Motor shall be provided with eye bolts, lugs or other means to facilitate lifting.
£ E
ﬁE 33. Two earthing bolts of size suitable for earthing conduction of size 25x6mm? shall be
E % provided on either side of the motors.
Ex
EE 34. Motors shall be suitable for two hot starts in succession under the specified conditions of
E g load torque and inertia, with the motor initially at its normal running temperature.
E
ﬁ &
£ 35. Motors shall be cooled by a totally enclosed fan as per IC411 method of cooling.
:cf 36. Motors shall be subjected to type and routine tests as per IEC 60034.
g2 ©
E; ™ Type Test Certificates (not older than 5 years from the date of bid opening) shall be
EZ furnished.  In-case of non-availability of any of the type test certificates, vendor shall carry
4 \ out the type tests & provide the type test reports along with the supply without any price
implication to BHEL.
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37. Following drawings shall be submitted for approval after PO placement:

i) GA Drawing showing the position of terminal boxes, earthing connection etc.
ii)  Arrangement drawing of Terminal Box

iii) Speed Vs torque Characteristics.

iv) Load Vs efficiency and power factor Characteristics

v)  Speed Vs current Characteristics

vi) Time Vs current Characteristics

vii) Thermal withstand time curve. Characteristics
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FORMAT FOR PUMP DATA SHEET
E SL. NO. | CHARACTERSTIC
‘EE 1. Manufacturer
E 2. Type
3. Model No.
z ‘5 4, Capacity
g E_, 5. Total Dynamic head MWC
gz; 2 6. Efficiency
= Z—;‘E 7. Speed (rpm)
S35, 8. Liquid Handled
% ;e; 9. Viscosity of liquid
=352 10. Shut off head
SEEE 11. Coupling type
o L 12. Materials
¥ i) Pump body
i ii) Impeller casing
EE iii) Base plate
-t iv) Coupling
E £ v) Bearing
?é E a. Make
E £ b. Type
T EE c. Model No.
£ g 13. Suction flange
% g E i) Size
3 ii) Nominal pressure
E i iii) Flange drilling details
E E 14. Discharge
& E i) Size
ii) Nominal pressure
‘j iii) Flange drilling details
?Z iv) Standard to which flanges confirm
]
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s 15. Mechanical seal
£k ) Make
"EE i) Type
g iii) Model No.
iv) Design pressure
N 4 16. | Weight of the pump (Kg)
E o 17. Pump BHP/KW at rated capacity and head
z588 18. | Recommended HP/KW
?_ E—:e 19 Desired norms readings for alignment of pump & motor
£1Es ) coupling
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. Annexure-lil
72 FORMAT FOR AC MOTOR DATA SHEET
= A. | GENERAL
g B 1. Manufacturer
EE 2, Equipment driven by motor
3. Motor type
:% 1[4 [ Quantity
at ;= B. | DESIGN AND PERFORMANCE DATA
g :” % 4. | Framesize
%" 252l o [ Type of duty
;5’ _ Z 3 Type of enclosure /Method of cooling/ Degree of protection
Z gz 5
; u Hi 4 Applicable standard to which motor generally conforms
~ ;_ g | Efficiency class as per IEC 60034-30
fg : : ; 6. Type of mounting
f; 7 Direction of rotation as viewed from DE
Standard continuous rating at 40°C. (ambient temp. as per Indian Standard)
e8| (kw)
it Derated rating for specified normal condition i.e. at 50 °C ambient
[ Ell 9. | temperature(KW)
?é E 10 Maximum continuous load demand of driven equipment in KW
E E . 11. | Rated Voltage (volts)
E ﬁ E 12 Permissible variation of :
{E E E a. Voltage (Volts)
E : b. Frequency (Hz)
j E c. Combined voltage and frequency
E . 13 Rated speed at rated voltage and frequency (RPM)
: 14 At rated Voltage and frequency:
a. Full load current
:? b. No load current
E o N
CE e
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: Annexure-lll
§§ (Contd.)
5 Z 15. Power Factor at
c. 100% load
i% d. Noload
’EE e. Starting.
E 16. Efficiency at rated voltage and frequency,
. f. 100% load
. E' 9 75% load
= 2 %, h. 50% load
é i” “ 17. | Starting current (amps) at
5 :=§ a. 100 % voltage
2i3l b. 85% voltage
% gff ¢. 80% voltage
5 ‘-:—;— 18. Minimum permissible starting Voltage (Volts)
g ~Eé 19. Starting time with minimum permissible voltage (Secs)
T “: a. Without driven equipment coupled
“3 b. With driven equipment coupled
20. Safe stall time with 100% of rated voltage
E; a. From hot condition
E% b. From cold condition
E ‘E 2. ‘ Safe stall time with 110% of rated voltage
E 4 a. From hot condition
E E £ a. From cold condition
% EE 29. Torques:
EE a. Starting torque at min. permissible voltage(kg-m)
E b. Pull up torque at rated voltage.
E % a. Pull out torque
B b. Min accelerating torque (kg.m) available at lowest permissible
starting voltage
c. Rated torque (kg.m)
ﬁ 23. Stator winding resistance per phase (ohms at 20°C.)
" ?; 24. GD? value of motors
E 5 o || 25. No. of permissible successive starts when motor is in hot condition
E g o 26. Locked Rotor KVA Input
1 27. | Locked Rator KVA / KW
\ 28. Vibration limit :Velocity (mm/s)
§\ 29. Noise level limit (dB(A))
E E g_ REV. NO. 08 m Anubhav Jain A’F» ﬁ:‘,;} 24
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CONSTRUCTIONAL FEATURES

Stator winding insulation

a. Class & Type

. Winding Insulation Process
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detrimental to the interest  of the company

Elecirical Limited [t mu

b
c. Tropicalized (Yes/No)
d

. Temperature rise over specified maximum ambient
temperature of 50°C.

e. Method of temperature measurement

f. Stator winding connection

Main Terminal Box

a. Type

. Location (viewed from NDE side)

Entry of cables (bottom/side)

Recommended cable size

Fault level (MVA), Fault level duration (sec)

wEeareR v M=

6 gaE A & T gE HRa e waferead e & aeafd 2 g
qcust U9 HWCdE §9 @ R s ate WAl A f aeweh & B A aifens

= o alols

Cable glands & lugs details (shall be suitable for power cable)

Type of DE/NDE Bearing

Motor Paint shade

Weight of

a.Motor stator (Kgs.)

b. Motor Rotor (Kgs.)

c.Total weight (Kgs.)

List of accessories.

Space Heaters (Nos./Power in watts/supply voltage)

Terminal Box for Space Heater (Yes/No)

= TE gERR
SIGN & DATE

= = oA

Speed switch (Yes/No)

No. of contacts and contact ratings of speed switch

Insulation of bearing (Yes/No)

Noise reducer (Yes/No)

N o g ko DN=

Grounding pads

a. No.and size on motor body

b. Nos. on terminal Box

Any other fitments
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TABLE-1
® e
E E VAR. | PUMP PUMP | MOTOR RATING DIMENSIONAL | MATERIAL CODE | GENERATOR
i DISCHARGE | HEAD (KW) DETAILS AS RATING
E (M3/HR.) (MWC) | & Efficiency Class | PER FIGURE
01 70 80 37KW -IE3 1 W90415302390 500 MW
_ 02 150 77 75 KW -IE3 2 W90415302382 660 & 700 MW
g ’g 03 120 75 45 KW -IE3 3 W90415302374 800 MW
z 13 § 04 135 75 45 KW -IE3 3 W90415302617 800 MW
= g—é . 05 150 77 75 KW -IE4 2 TG9041530010 660 & 700 MW
é ‘i% § 06 135 75 45 KW -IE4 3 TG9041530002 800 MW
Z £33
Z 5385
[oRr-g=
U233
ogiz
ZEZ G
<Zizt
Tris TABLE- 2
Sy
@s53TE
- E” Sl Material code Description Applicable for Variant
oy - No.
OES
2E 01 SPARE KIT FOR PW PUMP MOTOR SET
=i TG974153005 6 comprising o(f? . 01
= 02 )
E E TG9741530048 »  Mechanical Seals, 03,04,06
kg » Pump bearings (DE + NDE),
E 2 03 » Motor bearings (DE+NDE),
: & TG9741530030 » Setof Gaskets. 02, 05
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