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Medium Voltage Submersible Pumps:
Deep Well Submersible Pumping Unit
Supply, transport and deliver to WBWD
stores a submersible deep well pump unit
“water-filled motor” as per the attached
technical specs ication-related to this
item.

Notes:
- The turbine and the electrical motor
shall be of the same manufacturer. A
Suitable globe check valve fixed direct at
the top of the turbine (same pump
diameter).
- The power cable and RTD cable shall
be spliced with the electrical motor.

- The turbine and the electrical motor
shall be joint together by the
manufacturer, i.e the pump unit shall be
ready for immediate installation. The
Submersible Turbine pumping unit is
consisting of the following:
Turbine pump with the following
operating conditions,

Q = 160m3/hr. Al
TDH = 490m.
Shut off head not more than 590 m.

| TR

2 piece.
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Best efficiency (BE) not less than 80%
Submersible pump multistage -Bowels
and impellers shall be Nickel-Aluminum
Bronze free from zinc Or Cast dublex
stainless steel Bowels and impellers
- The Bowl shaft shall be constructed
from K-500 monel or equivalent

Electrical motor “water filled “, 3ph, 50

hz, 650 hp, 3.3kv working voltage, 3000

piece. rpm. The motor shall work combatable A2

with frequency driver ABB, ACS-1000
or equivalent

Furnish spare 10 gallon of recommended

LS cooling water for the motor with the

needed pump and tools for filling the
motor with needs liquid.

A3

Total A

Medium Voltage Submersible Pumps:
Deep Well Submersible Pumping Unit
Supply, transport and deliver to WBWD
stores a submersible deep well pump unit
“water-filled motor” as per the attached
technical specs ication-related to this
item.

Notes: B
-The turbine and the electrical motor
shall be of the same manufacturer.
-The power cable and RTD cable shall
be spliced with the electrical motor.
-The turbine and the electrical motor
shall be joint together by the
manufacturer, i.e the pump unit shall be
ready for immediate installation. The
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Submersible Turbine pumping unit is
consisting of the following:

Submersible pump multistage.
Q=(125)m3/hr, TDH=(400) meters,
RPM=2900, efficiency must be at least
80% , shut off head not less than 500 m.
-Bowels and impellers shall be Nickel-
Aluminum-Bronze free from zinc Or
Cast dublex stainless steel Bowels and
impellers
- The Bowl shaft shall be constructed
from K-500 monel or equivalent

1 piece. B.1

Electrical submersible motor “water
filled ““, 3ph, 50 hz, 450hp, 3.3kv
working voltage, 3000 rpm. The motor
shall work combatable with frequency

Piece driver low voltage and step up
transformer 0.4kv to 3.3kv. The motor
shall be spliced with extension (5 m
length) power and RTD cables with
specifications recommended by the
manufacturer

B.2

M.L Two sensors RTD with cable RTD as per

450 spec with Suitable RTD cable.

B.3

M.L Flat/Round power cable, 3.3KV as per

450 the specifications

B.4

Total B

Low Voltage Submersible Pump: C

Submersible Complete set of pumpand
motor according to the following
specifications: Submersible pump
multistage with “cast stainless steel Ci1

bowel construction (AISI 304 or AlSI
316) and cast stainless steel impeller
construction (AISI 304 or AISI 316) or

dagle 33193l
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"Cast iron bowel construction and Zinc
free bronze impeller construction”

LS

Stainless steel shaft and the connection to
the motor is according to NEMA
standards and the delivery casing is with
built-in Pump shall be equipped with
rubber wear rings an0d bush bearings for
lubrication. The pump shall be work in
abrasive and corrosive environment. Q=
(100) m3/hr, TDH= (270) meters,
RPM=2900, efficiency must be at least
78%, shut off head not less than 350 m.
with suitable globe check valve.
Submersible motor:
Complete water filled heavy duty
submersible motor, reviewable
induction motor with PE2/PA insulation
windings. stainless steel stator jacket and
shaft, NEMA coupling flange and
suitable shroud if required according to
the manufacturing recommendation,
2960 RPM, 150 HP service factor 1.10,
efficiency not less than 88%, IP68
protection, continuous duty, Power factor
not less than 0.84. consisting of a SS
stator and two cast iron caps and a
standard construction rotor, motor must
include a built-in temperature sensor
PT100, Double cable if we use Star -
Delta operation, and must have a suitable
thrust bearing to handle the complete
running curve loads.
Electrical Cable: Supply two paraleel

C.2

700

L.M

cable with three core flat
cable,3x95mm2 nominal cross section,

not less + 1*70mma2 for earth, conductor

o 3 e el
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material must be tinned copper,
conductor construction must be class 5,
according to IEC 60228, nominal
diameter of the conductor must be
12.3mm, insulation material must be EPR
compound, 3GI3 quality, insulation
nominal diameter must be 16mm,
insulation colors must be brown- black-
grey, sheath material must be special
cross linked compound, sheath color
must be blue, nominal rated voltage must
be. 1.5/2kv, test voltage must be 4KV,
max short circuit temperature must be
250C, max conductor working
temperature 90C, cable must be suitable
for a max depth of 600mts, generally the
cable must be designed according to EN
50525-2-21.

400 LM

RTD cable. C.3

Total C
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Medium Voltage Submersible Pumps:
Deep Well Submersible Pumping Unit Supply, transport and deliver to WBWD stores a submersible deep
well pump unit “water-filled motor” as per the attached technical specs ication-related to this item.
Notes: A
- The turbine and the electrical motor shall be of the same manufacturer. Suitable globe check valve fixed direct
at the top of the turbine (same pump diameter).
- The power cable and RTD cable shall be spliced with the electrical motor.
- The turbine and the electrical motor shall be joint together by the manufacturer, i.e the pump unit shall be ready
for immediate installation. The Submersible Turbine pumping unit is consisting of the following:
) e el 8 e s s Turbine pump with the following
g o8l el | LT T . operating conditions,
| | daall
w5t 5 il e piece. Q=160m3/hr. Al
TDH=490m.
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2 Shut off head not more than 590

m.
Best efficiency (BE) not less
than80%
Submersible pump multistage -
Bowels and impellers shall be
Nickel-Aluminum-Bronze free
from zinc Or Cast dublex
stainless steel Bowels and
impellers
- The Bowl shaft shall be
constructed from K-500 monel
or equivalent
Electrical motor “water filled *,
3ph, 50 hz, 650 hp, 3.3kv
4l el 8 | 2yl el aa ol 3 il : working voltage, 3000 rpm. The A2
a5l 5 il du all daa | PIECE: 2 motor shall work combatable '
with frequency driver ABB,
ACS-1000 or equivalent
Furnish spare 10 gallon of
- 43 gl el 3a e sl recommended cooling water for
> fﬁ'\u " f_: ' uﬂ\ i@\ LS 1 the motor with the needed pump | A.3
* I - and tools for filling the motor
with needs liquid.

Medium Voltage Submersible Pumps:
Deep Well Submersible Pumping Unit Supply, transport and deliver to WBWD stores a submersible deep
well pump unit “water-filled motor” as per the attached technical specs ication-related to this item. B
Notes:
-The turbine and the electrical motor shall be of the same manufacturer.
-The power cable and RTD cable shall be spliced with the electrical motor.
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-The turbine and the electrical motor shall be joint together by the manufacturer, i.e the pump unit shall be
ready for immediate installation. The Submersible Turbine pumping unit is consisting of the following:

e el 8

25

sl sl 2xy
3 yilie

DI:LAB)S\J
4—,)-’)’& el

piece.

Submersible pump multistage.
Q=(125)m3/hr, TDH=(400)
meters, RPM=2900, efficiency
must be at least 80% , shut off
head not less than 500 m.
-Bowels and impellers shall be
Nickel-Aluminum-Bronze free
from zinc Or Cast dublex
stainless steel Bowels and
impellers
- The Bowl shaft shall be
constructed from K-500 monel
or equivalent

B.1

) e el 8

w5

)5 el 22y

nQ.A 3‘)3\3
s A Al

Piece

Electrical submersible motor
“water filled ““, 3ph, 50 hz,
450hp, 3.3kv working voltage,
3000 rpm. The motor shall work
combatable with frequency
driver low voltage and step up
transformer 0.4kv to 3.3kv. The
motor shall be spliced with
extension (5 m length) power
and RTD cables with
specifications recommended by
the manufacturer

B.2

el e el 8

25

25 sl 22y
[P EW

DIT.LAB‘):?\J
s i)l Al

M.L

450

Two sensors RTD with cable
RTD as per spec with Suitable
RTD cable.

B.3
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Flat/Round power cable, 3.3KV
2,5 e | dwaaay | ME ] A0

as per the specifications B.4

Low Voltage Submersible Pump:

Submersible Complete set of
pumpand motor according to
the following specifications:
Submersible pump multistage
with “cast stainless steel bowel
construction (AISI 304 or AlSI
316) and cast stainless steel
impeller construction (AISI 304
or AISI 316) or "Cast iron bowel
construction and Zinc free
bronze impeller construction™
Stainless steel shaft and the
[ - o s el e e s il conn_ection to the motor is
T e ReGi - I according to NEMA standards C.l
2 sill 5 pilaa d jall dacal) . SN
and the delivery casing is with
built-in Pump shall be equipped
with rubber wear rings an0d
LS 1 bush bearings for lubrication.
The pump shall be work in
abrasive and corrosive
environment. Q= (100) m3/hr,
TDH= (270) meters,
RPM=3000, efficiency must be
at least 78%, shut off head not
less than 350 m. with suitable
globe check valve. Submersible
motor:

dagle 33193l
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1 52

e 203 2028 f
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Complete water filled heavy
duty submersible motor,
reviewable induction motor with
PE2/PA insulation windings.
stainless steel stator jacket and
shaft, NEMA coupling flange
and suitable shroud if required
according to the manufacturing
recommendation, 2960 RPM,
150 HP service factor 1.10,
efficiency not less than 88%,
IP68 protection, continuous duty,
Power factor not less than 0.84.
consisting of a SS stator and two
cast iron caps and a standard
construction rotor, motor must
include a built-in temperature
sensor PT100, Double cable if
we use Star - Delta operation,
and must have a suitable thrust
bearing to handle the complete
running curve loads.

Electrical Cable: Supply two
paraleel cable with three core
flat cable,3x95mm2 nominal
e el 8 2 Al el 2my slaa Byl LM 200 cross section, not less +
)5l 5 _piliae dn Al daall ' 1*70mma2 for earth, conductor
material must be tinned copper,
conductor construction must be
class 5, according to IEC 60228,

C.2

dagle 33193l
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nominal diameter of the
conductor must be 12.3mm,
insulation material must be EPR
compound, 3GI3 quality,
insulation nominal diameter
must be 16mm, insulation colors
must be brown- black- grey,
sheath material must be special
cross linked compound, sheath
color must be blue, nominal
rated voltage must be. 1.5/2kv,
test voltage must be 4KV, max
short circuit temperature must be
250C, max conductor working
temperature 90C, cable must be
suitable for a max depth of
600mts, generally the cable must
be designed according to EN

50525-2-21.
o) e el 8 | sl el 2y olae 3 il
o i | | LM | 400 RTD cable. c3
(i B e g3
daalaa3i1g AUl
{
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Medium Voltage Submersible Pumps:
Deep Well Submersible Pumping Unit Supply, transport and deliver to WBWD stores a submersible deep
well pump unit “water-filled motor” as per the attached technical specs ication-related to this item.

Notes:
- The turbine and the electrical motor shall be of the same manufacturer. Suitable globe check valve fixed direct 2
at the top of the turbine (same pump diameter).
- The power cable and RTD cable shall be spliced with the electrical motor.
- The turbine and the electrical motor shall be joint together by the manufacturer, i.e the pump unit shall be ready
for immediate installation. The Submersible Turbine pumping unit is consisting of the following:

Turbine pump with the following operating
conditions,
Q =160m3/hr.
TDH =490m.
Shut off head not more than 590 m.
Best efficiency (BE) not less than 80% Al
Submersible pump multistage -Bowels and '
impellers shall be Nickel-Aluminum-
Bronze free from zinc Or Cast dublex
stainless steel Bowels and impellers
- The Bowl shaft shall be constructed from
K-500 monel or equivalent

Electrical motor “water filled , 3ph, 50 hz,

650 hp, 3.3kv working voltage, 3000 rpm.

The motor shall work combatable with A2

frequency driver ABB, ACS-1000 or
equivalent

Furnish spare 10 gallon of recommended

cooling water for the motor with the needed A3

pump and tools for filling the motor with '
needs liquid.

Medium Voltage Submersible Pumps:
Deep Well Submersible Pumping Unit Supply, transport and deliver to WBWD stores a submersible deep
well pump unit “water-filled motor™ as per the attached technical specs ication-related to this item.

Notes:
-The turbine and the electrical motor shall be of the same manufacturer.
-The power cable and RTD cable shall be spliced with the electrical motor.
-The turbine and the electrical motor shall be joint together by the manufacturer, i.e the pump unit shall be
ready for immediate installation. The Submersible Turbine pumping unit is consisting of the following:

Submersible pump multistage.
Q=(125)m3/hr, TDH=(400) meters,
RPM=2900, efficiency must be at least
80% , shut off head not less than 500 m. B.1
-Bowels and impellers shall be Nickel-
Aluminum-Bronze free from zinc Or Cast
dublex stainless steel Bowels and impellers

) i o
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- The Bowl shaft shall be constructed from
K-500 monel or equivalent

Electrical submersible motor “water filled
“, 3ph, 50 hz, 450hp, 3.3kv working
voltage, 3000 rpm. The motor shall work
combatable with frequency driver low
voltage and step-up transformer 0.4kv to
3.3kv. The motor shall be spliced with
extension (5 m length) power and RTD
cables with specifications recommended by
the manufacturer

B.2

Two sensors RTD with cable RTD as per
spec with Suitable RTD cable.

B.3

Flat/Round power cable, 3.3KV as per the
specifications

B.4

Low Voltage Submersible Pump:

Submersible Complete set of pumpand
motor according to the following
specifications: Submersible pump

multistage with “cast stainless steel bowel

construction (AISI 304 or AlSI 316) and
cast stainless steel impeller construction
(AISI 304 or AISI 316) or "Cast iron bowel
construction and Zinc free bronze impeller
construction™ Stainless steel shaft and the
connection to the motor is according to
NEMA standards and the delivery casing is
with built-in Pump shall be equipped with
rubber wear rings an0d bush bearings for
lubrication. The pump shall be work in
abrasive and corrosive environment. Q=
(100) m3/hr, TDH= (270) meters,
RPM=2900, efficiency must be at least
78%, shut off head not less than 350 m.
with suitable globe check valve.
Submersible motor:

Complete water filled heavy duty
submersible motor, reviewable induction
motor with PE2/PA insulation windings.
stainless steel stator jacket and shaft,
NEMA coupling flange and suitable shroud
if required according to the manufacturing
recommendation, 2960 RPM, 150 HP
service factor 1.10, efficiency not less than
88%, IP68 protection, continuous duty,
Power factor not less than 0.84. consisting
of a SS stator and two cast iron caps and a
standard construction rotor, motor must
include a built-in temperature sensor
PT100, Double cable if we use Star - Delta
operation, and must have a suitable thrust
bearing to handle the complete running
curve loads.

C1
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Electrical Cable: Supply two paraleel cable
with three core flat cable,3x95mmz2
nominal cross section, not less + 1*70mm2
for earth, conductor material must be tinned
copper, conductor construction must be
class 5, according to IEC 60228, nominal
diameter of the conductor must be 12.3mm,
insulation material must be EPR
compound, 3GI3 quality, insulation
nominal diameter must be 16mm,
insulation colors must be brown- black-
grey, sheath material must be special cross
linked compound, sheath color must be
blue, nominal rated voltage must be.
1.5/2kv, test voltage must be 4KV, max
short circuit temperature must be 250C,
max conductor working temperature 90C,
cable must be suitable for a max depth of
600mts, generally the cable must be
designed according to EN 50525-2-21.

Cz2

RTD cable. C.3

A8l il gal) Jo cillaadla

1. The pump shall be designed and constructed to operate satisfactorily with a reasonable
service life, when installed in a dependable and adequate water resource location. All
necessary and desirable equipment and auxiliaries whether specified in this specification
or not, shall be furnished as required for a proper installation incorporating the latest
version standard for this type services.

2. Contractor to perform supervision of all operational, performance, and acceptance testing
for submersible pump, controls, instrumentation. And performed Operating Instructions,
Maintenance Procedures and System Checking Methods.

3. Supervise at BoQ main that the manufacture or representative authorization technician
with valid certificate supervisory should be witnessed and available during installation,
field testing of each unit, instructing the regular operating personnel in the proper care and
operation, service and maintenance of the equipment shall be included in the unit prices.
Approved certification from the manufacture through representative of obligation of
supervising and commissioning installation service and maintenance submersible pump
in the field. Certificate of prober installation, adjusting protection devices or setting and

successful starting and operation the submersible pump unit in the field in WBWD wells.
’ I8 A S g
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10.

11.

12.
13.

14.
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The authorization technician responsible to order to the purchaser equipment to perform
required of the testing and checking for proper operation and protection instrumental
devices by qualify professional and approved third party including certificate. And
completed data by data logger should be installed and supplied by owner ad required
authorization manufacture.

Warranty should not less three years

Offered price of extended the warranty of the equipment after three years.

Provide bleeder check valve 8 column riser pipe high pressure deep installation, the disc
of the check valve with drain hole which able to drain water from riser pipes when the
pump stopped.

This system allow easier pulling the equipment from the well with empty pipe riser.

The submersible pump unit should be able starting at the empty riser pipes without any
problem.

The manufacture should describing details working the pump and motor with the up
thrust as long the motor and pump filling the empty riser pump.

The submersible electrical motor should be able working with upper thrust load with
empty riser columns each time as long as need to filing it without defect or damaging.
Calculation of the up thrust and down thrust bearing motor at such maximum of load.
The electrical motor shall be compatible with the existing VFD ABB,ACS-1000, Toshiba MV or
equivalent and Soft starter AlenBradly and Direct On Line.

The spare parts prices should included in the bidder.
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SPECIFICATION OF THE
SUBMERSIBLE TURBINE WELL PUMP WITH MEDUIM VOLTAGE
ELECTRICAL MOTOR

PART 1 - GENERAL
SCOPE OF WORK

This section covers the submersible turbine deep well pumping unit for drinking water purposes
for installation within Wells with variable frequency drive motor control and direct on line. The
Contractor shall provide all pumping unit (pump, motor), materials, equipment, and incidentals
required to provide, test, warranty, and all the related documents.

The supplier should provided in tendering a compression sheet of requirement here in
specification and the complaining supplier with need specification as required at paragraph
(1.3.A.3). which must accompany the bid documents. THIS IMPORTANT FOR TECHNICAL
EVALUATING BIDDER.

REFERENCES

Ensure pumps are produced in full compliance with specified items and any reference to codes
and standards. Commonly referenced standards are ASTM, AGMA, ANSI, AWWA, NEMA,

AISI, Hydraulic institute standards. If the standard have equivalent different country it should
provide the copy this standard.

1- American National Standard for Vertical Pumps for Nomenclature, Definitions, Application
and Operation Hydraulic Institute ANSI/HI 2.1-2.5-1994 or latest standard or equivalent to
standard country manufacturer.

American National Standard for Vertical Pump Tests Hydraulic Institute ANSI/HI 2.6-1994 or
latest standard or equivalent to standard country manufacturer.

American National Standard for Pumps — General Guidelines for Types, Definitions, Application
and Sound Measurement Hydraulic Institute ANSI/HI9.1-9.5-1994 or latest standard or
equivalent to standard country manufacturer.

American Water Works Association Standard for Vertical Turbine Pumps-Line Shaft and
Submersible Types ANSI/AWWA E101-88 or latest standard or equivalent to standard country
manufacturer.

American National Standards Institute (ANSI): C50.41, Poly-phase Induction Motors for Power
Generation Stations or latest standard or equivalent to standard of country manufacturer.
ANSI/HI 9.6.1 Centrifugal and Vertical Pumps for NPSH Margin to standard of country manufacturer.
ANSI/HI 9.6.3 Centrifugal/Vertical Pumps Allowable Operating Region to standard of country

manufacturer. s et s oo
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ANSI/HI 9.6.4 Centrifugal and Vertical Pumps. Vibration Measurements and Allowable Values to
standard of country manufacturer.

ANSI/HI 9.8 Pump Intake Design Standard to standard of country manufacturer.

ANSI/IEEE 112 Test Procedure for Polyphase Induction Motors and Generators to standard of country
manufacturer.

Institute of Electrical and Electronics Engineers, Inc. Standard Test Procedures for Poly-phase
Induction Motors and Generators IEEE 112 or latest standard to standard of country
manufacturer.

National Electrical Manufacturers Association (NEMA) NEMA MG 1 — Motors and Generators
or latest standard

American Society for Testing and Materials (ASTM to standard of country manufacturer:
A48, Standard Specification for Gray Iron Castings.

AbB3A276, Standard Specification for Stainless and Heat-Resisting Steel Bars and Shapes.
B62, Standard Specification for Composition Bronze or Ounce Metal Castings.

B148, Standard Specification for Aluminum-Bronze Sand Castings.

B584, Standard Specification for Copper Alloy Sand Castings for General Applications.
ASTM E 448 Recommended Practices for Scleroscope Hardness Testing of Metallic Materials

ASTM B 505 Copper-Base Alloy Continuous Castings

American Gear Manufacturers Association (AGMA)
American Welding Works (AWS) to standard of country manufacturer.
Anti-Friction Bearing Manufacturers Association (AFBMA\) to standard of country manufacturer.
Occupational Safety and Health Administration (OSHA) to standard of country manufacturer.
Steel Structure Painting Council (SSPC) to standard of country manufacturer.

Underwriters Laboratories (UL) to standard of country manufacturer.

UL 674 Motors and Generators, Electric, for Use in Hazardous Locations, Class 1, Groups C and D, Class
Il, Groups E, F and G

ISO 9001 Quality Systems

ISO 10816 Mechanical Vibration--Evaluation of Machine Vibration by Measurement on Non-
rotating Parts--Part 1: General Guidelines, Annex B, Table B.1. Zone A, Class I, Il or I1l, as
applicable. For the purposes of this specification, Annex B of ISO 10816, Part 1 shall form a part
of this specification and ISO 10816, Part 1. to standard of country manufacturer.

Where reference is made to One of the above standards, the revision in

effect at the time of bid opening shall apply.

The pump shall be designed and constructed to operate satisfactorily with a reasonable service

life, when installed in a dependable and adequate water resource location. All necessary and
desirable equipment and auxiliaries whether specified in this specification or not, shall be
furnished as required for a proper installation incorporating the latest version standard for this
type services.

Contractor to perform supervision of all operational, performance, and acceptance testing for
submersible pump, controls, instrumentation. And performed Operating Instructions,

Maintenance Procedures and System Checking Methods.
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Supervise at BoQ main that the manufacture or representative authorization technician with
valid certificate supervisory should be witnessed and available during installation, field testing
of each unit, instructing the regular operating personnel in the proper care and operation, service
and maintenance of the equipment shall be included in the unit prices. Approved certification
from the manufacture through representative of obligation of supervising and commissioning
installation service and maintenance submersible pump in the field. Certificate of prober
installation, adjusting protection devices or setting and successful starting and operation the
submersible pump unit in the field in WBWD wells.

The authorization technician responsible to order to the purchaser equipment to perform
required of the testing and checking for proper operation and protection instrumental devices by
qualify professional and approved third party including certificate. And completed data by data
logger should be installed and supplied by owner ad required authorization manufacture.
Warranty should not less three years

Offered price of extended the warranty of the equipment after three years.

Provide bleeder check valve 8 column riser pipe high pressure deep installation, the disc of the
check valve with drain hole which able to drain water from riser pipes when the pump stopped.
This system allow easier pulling the equipment from the well with empty pipe riser.

The submersible pump unit should be able starting at the empty riser pipes without any problem.
The manufacture should describing details working the pump and motor with the up thrust as
long the motor and pump filling the empty riser pump.

The submersible electrical motor should be able working with upper thrust load with empty
riser columns each time as long as need to filing it without defect or damaging.

Calculation of the up thrust and down thrust bearing motor at such maximum of load.

The electrical motor shall be compatible with the existing VFD ABB,ACS-1000, Toshiba MV or
equivalent and Soft starter AlenBradly and Direct On Line.

The spare parts prices should be included in the bidder.

1.3  SUBMITTALS
Pump Manufacturers Qualifications

The pump unit shall be a submersible pump with motor assembly designed for continuous
submerged operation. The pump and motor as a unit shall be fabricated by one manufacturer. The
manufacturer must be able to certify that similar units of the same model range have been in
operation for at least ten years must accompany the bid documents.

Submitted At least 10 successfully operating installation of comparable size

: e T catti : Ol B Al gy
and complexity experience in setting deep well pumps with horse powers, et g
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setting, head and flow equal to here pumps (including no cavitation, damaging vibration or shaft
damage within ten years of operation) designed and installed in the recent past by the proposed
pump manufacturer, including Owner, Owner’s address, telephone, Emil addressee project cost,
date of installation, horsepower, TDH, flow and setting depth (possibility including certificate of
good execution operation pump) must accompany the bid documents.

A Certificate of Unit Responsibility Assignment signed by officers of both the local supplier and
the pump manufacturer corporations, attesting to the assignment of responsibility in accordance
with these Contract Documents. No other submittal material will be reviewed until the certificate
has been received and found to be in conformance with these requirements must accompany
along with the technical bid of documents.

A copy of this specification section governing the pump, drive and motor, supports and specified
appurtenances. The specification copies shall be complete with addendum updates included, with
each paragraph check-marked to indicate specification compliance or marked to indicate requested
deviations from specification requirements. Check marks (V) shall denote full compliance with a
paragraph as a whole (compression sheet). If deviations from the specifications are indicated and,
therefore requested by the Supplier, each deviation shall be underlined and denoted by a number in
the margin to the right of the identified paragraph. The remaining portions of the paragraph not
underlined will signify compliance on the part of the Supplier with the specifications. The submittal
shall be accompanied by a detailed, written justification for each deviation shall be explained in the
submittal. Failure to include a copy of the marked-up specification sections, along with
justification(s) for any requested deviations to the specification requirements, with the submittal
shall be sufficient cause for rejection of the entire submittal with no further consideration and
must accompany the bid documents.

A copy of the contract document control diagrams and process and instrumentation diagrams relating to the
submitted equipment, with addendum updates that apply to the equipment in this section, marked to show
specific changes necessary for the equipment proposed in the submittal. If no changes are required, the
drawing or drawings shall be marked "no changes required”. Failure to include copies of the relevant
drawings with the submittal shall be cause for rejection of the entire submittal with no further review

Documentation of the detailed pump specification the pump manufacturer and the pump
manufacturing site shall be certified under 1ISO 9001 and pumping equipment shall comply with
this Section,

The manufacturer service representative shall maintain an adequate stock of spare parts to facilitate
timely repairs in the event of equipment failure. The manufacturer shall provide 7 day/24 hour
service and technical support for the product via worldwide network. A statement of response time
and extent of experience of the local service organization must accompany the bid documents.

With the Bid information to include, but not be limited to:

Certification of Compliance with this Specification (item by item checklist)List of deviations (item
by item)
Attached filling INQUIRY SPECIFICATION table

submit literature and Shop Drawings, with following items, for technical evaluation all must
accompany the bid documents. (by the Bidder)
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Drawings & Data

Complete Assembly

Materials List

Foundation

Installation

Equipment

Drawings

Pump Name of the Manufacturer

Type, Model, and Serial Number

Selective materials

Adjustable Clearance

Design Rotative Speed

Number of Stages

Weight

Complete Performance Curves

operating range

Regulation range speed at VFD

NPSHR

Installation procedure

Column installation

Shop Coatings

Motor

Name of Manufacturer

Type and Model

Type, Size, and Rating of Bearing
&L ubrication

Base motor type and strainer

Rated Size of Motor in Hp

Temperature Rating

Sensor temperature type

Service Factor

Full Load Rotative Speed

Weight

Current at Full, %, and 2 Load

Efficiency at Full, %, and % Load

Power Factor at Full, 3/4m and ¥ Load

Full Load Torque

Operation and Maintenance Manuals
with Connection Diagrams

Velocity speed Cooling Water

Speed Range Operation Curves

Water type

Motor Capabilities Curve

Starting Current Curve

2803 23 {7
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Power Cable and RTD | Manufacturer’s Technical Data
Cable

Performance Charts

Insulation Wall thickness

Catalog Cuts

Installation Instructions

List of Parts with Price and Source
List of Supplies with Price and Source
Product Data Section | Manufacturer’s Technical Data
Performance Charts and Curves
Catalog Cuts

Installation Instructions

List of Parts with Price and Source
List of Supplies with Price and Source

Drawings Section Complete list of Equipment and Materials
Wiring and Schematic Diagrams

System Layout

Anchorage of Equipment and
Appurtenances

Instruction Section Operating Instructions
Maintenance Procedures
System Checking Methods
Staff Training

Certification Specify and Describe the Names and
Qualifications of the Factory Training
Personnel

The following shall be submitted in compliance with this Section

Complete catalogue information, descriptive literature, specifications, and identification of
materials of construction. Complete and detailed assembly and installation instructions.
The manufacturer shall indicate the operation range limits on the performance curves recommended
for satisfactory operation without surge, cavitations, heating, overloading, under/over flow or
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vibration. The operating range shall be as wide as possible based on actual hydraulic and
mechanical tests.
Submit certified performance at the grantee on predicted pump performance curves for each
condition point showing head, temperature, power, efficiency and NPSH required on the ordinate
plotted against capacity on the abscissa. Pump inlet, bowel, column and discharge head losses for
column pipe shall be shown as separate curves.
Control diagrams and process and instrumentation diagrams relating to the submitted equipment,
showing specific instrumentation necessary for the equipment proposed in the submittal
Predicted pump performance curves for each condition point specified showing head, power, efficiency, and
NPSH required on the ordinate plotted against capacity on the abscissa, from shutoff to maximum
capacity with a minimum of seven points. Indicate separately the head, capacity, horsepower
demand, overall efficiency, and minimum submergence required at the guarantee point . Pump inlet,
bowl, column and discharge head losses for column pumps shall be shown as separate curves.
Curves for variable speed pumps shall be provided at 100-rpm intervals between the minimum and maximum
speeds required to achieve the specified operating conditions. Manufacturer's recommended operating range
for stable operation and prevention of surge, cavitations and vibration.
Under no circumstances shall the manufacturer’s recommends operating range be less than that
required to meet the pump operating conditions specified. Proposed pump selections meeting this
discharge head requirement by operating the equipment at less than full speed will be
rejected.
Complete description and sketch of proposed test setup for factory test, at least 8 weeks in advance
of the proposed test date. Submittal material shall include sample calculations and proposed test log
forma the procedure testing be based at computerized advancing system and should certificate with
quality control third part.

Motor submittal information In addition, this information shall include certified calculations for
motor rotor and frame reed frequencies and critical frequency data
Electrical winding submersible motor water filling testing ( including temperature related with
water cooling system, load , wire insulation) show characteristic relation curves.

Drawings showing general dimensions and confirming the size of pump, motor, drive, and
specified appurtenances; piping connections; construction details of equipment; power and control
wiring diagrams. Total weight of pumping unit as well as weight of individual components.

Drive unit support calculations and data with analysis shall be done at the site during starting and
testing the submersible pump. But these equipment stand by as emergency so the manufacture
should supply friendly customer software calculation to WBWD to help analysis performance data
pump after installation and services by owner based at measurement requirement devices in the site
as part of diagnostics and maintenance monitoring.

The certified material shall include copies of test logs and resulting performance curves at least four
weeks prior to shipping the unit from the factory. Manufacturer’s reports on hydrostatic tests,
including calibration test results on all instruments used to conduct the factory hydrostatic and
performance tests.

Quality of factory testing are required by the terms of these specifications, certification of
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include copies of test logs and resulting performance curves at least four weeks prior to shipping
the units from the factory. Manufacturers reports on hydrostatic tests, including calibration test
results on all instruments used to conduct the factory hydrostatic and performance tests.

All parts and material and coatings/Lining system used in the production of the submersible pump
shall be suitable for drinking potable water and shall be ANSI/NSF standard 61 approved.

Instructions

Instructions shall be concise, complete, and typewritten.

Control & wiring instructions with diagrams shall be comprehensive and include the layout of the
entire pump system.

Operating instructions with diagrams shall cover preventative maintenance procedures, methods
of checking the system for normal operation, and procedures for safely starting and stopping the
system.

A pump system training course will be provided to the OWNER by factory trained and certified
instructors.

Operation and Maintenance Manuals

two complete sets of manuals containing the manufacturer’s operating and maintenance
instructions shall be required for each part of equipment.

One set is due at the time when the test procedure is submitted. The remaining five sets are due
prior to the installation completion.

The Operation and Maintenance manuals shall be permanently hardcover bound.

The operation and maintenance manuals should be approved and completed before 40 days of
training.

The manuals shall be inscribed with the following information: “OPERATING AND
MAINTENANCE INSTRUCTIONS”, name and location of the facility, name of the supplier/
manufacturer, and contract number.

Fly sheets shall be placed before instruction sections for each subject.

Instruction sheets shall be approximately 8 1/2 by 11 inches (22x28 cm) with large sheets of
drawings folded in.

Instructions shall include the following items:

System layout diagram.

Wiring and control diagrams.

Control sequence describing startup, operation, and shutdown.

Maintenance and troubleshooting.

Delivery and Storage

All parts shall be properly protected so that no damage or deterioration will occur during a
prolonged delay from the time of shipment until installation is completed and the unit and
equipment are ready for operation.

All equipment and parts must be properly protected against any damage during shipment. Store
equipment in accordance with manufacturer's recommendations, and suitable for keeping access
for predictive maintenance issues during storing if needed.

Factory assembled parts and components shall not be dismantled for shipment unless permission
is received in writing from the OWNER/ENGINEER.

The finished surfaces of all exposed flanges shall be protected by wooden or equivalent blank
flanges, strongly built and securely bolted thereto.
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Finished iron or steel surfaces not painted shall be properly protected to prevent rust and
corrosion.

The pump and motor should assembly and store suitable steel beam, which allow to store the unit
in proper position according manufacture recommendation.

No shipment shall be made until all required submittals and shipments have been approved
by the Owner in writing.

SUPPLEMENTS

Some specific requirements are attached to this section as supplements.

ACCESSORIES

Equipment Identification Plate: 16-gauge stainless steel with 6 mm die-stamped equipment tag
number securely mounted in a readily visible location on the surface plate with manufacturer
name, mode number, serial number, m3/hr at rated head in meters, rom, and date of manufacturer.
The pump and motor should completed assembly shipment with steel beam full size length and
liftings lugs for handling in vertical and horizontal position.

FACTORY FINISHING

The pump and motor shall be supplied with a Potable Water Epoxy coating, according to the
American Water Work (AWWA), NSF Drinking Water and Occupational Safety and health
OSHA, Painting and Protective Coatings.

The interior surfaces of the surface plate shall be supplied with Epoxy coating, according to the
American Water Work (AWWA), NSF Drinking Water and Occupational Safety and health
OSHA, Painting and Protective Coatings.

All coating systems in contact with water shall be NSF approved for potable water contact.

SOURCE QUALITY CONTROL

Pumps and motors shall be factory tested in accordance with the American National Standard for

Vertical Pump Tests Hydraulic Institute ANSI/HI 2.6-1994, American National Standard for

Pumps — General Guidelines for Types, Definitions, Application, and Sound Measurement

Hydraulic Institute ANSI/HI 9.1-9.5-1994, and Institute of Electrical and Electronics Engineers,

Inc. Standard Test Procedures for Poly-phase Induction Motors and Generators IEEE 112.

The Pump shall have a continuously rising curve. Unless indicated otherwise, the required pump

shaft horsepower at any point on the performance curve shall not exceed the rated horsepower of

the motor or encroach on the service factor.

All test records shall be bound permanently and provided in a report by the manufacturer. Two

certified copies of the report shall be provided to the WBWD/ENGINEER and approved witness

test from WBWD/ENGINEER prior to the shipment of the equipment from the factory.

Factory Inspections: Inspect for required construction, electrical connection, and intended function. The

WBWD shall be offered for inspection all major castings, fabrications and components prior to final

assembly.

Factory Tests and Adjustments: Test all equipment actually furnished. The WBWD/ENGINEER

shall be advised of all functional and performance testing schedules and e
’ i) Y S P
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provision made to include witnessing of the tests, by the WBWD/ENGINEER , unless advised
otherwise in writing.

Factory Performance Test Report: Include test logs and resultant Head/Quantity, Power/Quantity,
Hydraulic Efficiency/Quantity and Overall Efficiency/Quantity curves. Test results to be certified
correct by a registered professional engineer.

Functional Test: Perform manufacturer's standard test on equipment, including vibration test, as
follows:

Dynamically balance rotating parts of each pump and its driving unit before final assembly.
Limits:

Driving Unit: Less than 80 percent of NEMA MG 1 limits.

Pump Rotating Assembly Including Coupling: Less than 90 percent of limits established in the
Hydraulic Institute Standards

The required specific test points on each pump actually furnished are as follows:

Hydrostatic test data. Pump casings tested at 150 percent of shutoff head. Test pressure maintained for
not less than 15 minutes

A minimum of seven hydraulic test reading between shutoff head and 25 percent beyond the
maximum indicated capacity recorded on data sheets as defined by Hydraulic institute.
Performance Test:

Witness running test shall be conducted on each pump generally in accordance with Section B-6
of AWWA E101-88, however clause A-6.9.2 is deleted and the tests must be conducted on the
actual pump and performed under simulated operating conditions.

Performance Test Tolerance - ISO NF EN 9906 Level 1

Test for a continuous 3-hour period without malfunction

Performance test to demonstrate hydraulic and mechanical integrity including Pump curves
showing capacity, total head, Static head, pump power input, pump power out put, pump
efficiency, total efficiency without cable, total efficiency with cable, temperature submersible
motor, NPSH and Shut-off Head.

Performance test (table min seven points)for mechanical and electrically integrity. Including
voltage, current three phase, average current, difference phase current, motor power input, cable
losses, speed, efficiency, power factors, rated torque, starting current, temperature motor,
velocity cooling speed of water, variable frequency testing with ranges as required this
specification

The factory test data and test curve at normal condition under 3300 volt and 50 Hz, shall include
Capacity in m%hr, Head in meters, Efficiency in percent, and Load in KW for each test point. The
job pump and motor shall be string tested together for each pumping unit. All test data and the
test curves shall represent actual test data without correction back to a reference RPM.

Each motor shall be factory tested which shall be witnessed b representatives of the Engineer and
the client. Tests shall include the following:

Routine tests shall be performed on representative motors, and shall include the information
described on NEMA MG1-12.54 "Report of Test Form for Routine Tests on Induction Motors".
Efficiency shall be determined in accordance with IEEE Publication No. 112. Power factor shall
be measured on representative motors.

Standard shop no load running current test.

High potential test.

Winding resistance test.

Vibratlon test e T T T T TR
Temperature test. (e 1B G g
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Factory Witness:

A Witnessed factory test by the WBWD is required for the pumps as required in item 1.3.C. The
contractor or/and supplier or/and manufacture is responsible to cover the complete expenses
including travel cost, tow-way flight tickets, insurance and accommodation for at least three
persons and Test should cover all units. The representative of WBWD (three engineers) may
witness shop tests and Inspect and check the testing equipment used.

A Witnessed assembly and adjustable one completed unit mechanical parts submersible motor and
assembly one turbine and assembly adjusting motor with pump. This witness test should have
description including training theoretical and practical of maintenance.

Certificate witness tested from the manufacture by WBWD and assigns reports testing.

Manufacturer’s Certification of Compliance that the factory finish system is identical to the
requirements specified herein.

Manufacturer’s Certificate of Proper assembly and tested complete unit.

Manufacturer commitment that all parts of the submersible unit are suitable for drinking potable
water

The manufacture qualification of submersible electrical motor and pump should produced only
and manufactured by one manufacture and should be experiences in medium voltage submersible
pump with higher power at least 15 years. Motor or/and pump of submersible pump units that are
manufactured by a third party and/or “brand labeled” shall not be acceptable

Special shipping, storage and protection, and handling instructions.

Manufacturer’s printed installation instructions.

Suggested spare parts. Include a list of special tools required for checking, testing, parts
replacement, and maintenance with current price information.

List special tools, materials, and supplies furnished with equipment for use during installation,
prior to and during startup, and for future maintenance.

Warranty; The equipment shall be warranted for a period of 3 year from date of substantial
completion to be free from defects in workmanship, design or material. If the equipment should
fail during the warranty period due to a defective part(s), it shall be replaced and the unit(s) restored
to service at no expense to the Owner.

The contractor shall perform the necessary maintenance within one month from the date of being
officially notified in warranty duration, after that he should provide another pumping unit.

The contractor shall perform the necessary maintenance within two months from the date of being
officially notified after the warranty duration finished.

The contractor shall check the PLC and MVVVFD (operation system) for the submersible pump, and
make all needed programming for MVVVFD and PLC to provide certificate from the manufacturer
clarifying that the programming of the operation system is approved with their requirements.

The installation of the pumping unit shall be done in the presence of the contractor or his
representative and provide a letter to PWA that the installation is approved and as required.

Supply and required material e
’ - w’swuié}ﬁs
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a- Furnish one complete set tools required for alignment connection motor with pump.

b- Furnish spare 10 gallon of recommended cooling water for the motor with the needed
pump and tools for filling the motor with water.
c- Two set vent pressure plugs
d- Supply material for spare 3 wet complete splice joints according required this specification for
power cable submerge water joints.
e- Supply required tools and devices for working the splices joint of cable including training,
f-Two set vent pressure plugs
g-Completed two set washer/shims for clearance

Extra Optional material

Furnish one complete set tools required for alignment connection motor with pump.
Furnish spare 10 gallon of recommended cooling water for the motor with the needed pump and
tools for filling the motor with water.

Pump Spare parts for each type:

1- Complete one set of Bowels Wear rings

2- Complete one bowels bush bearings

3- Complete one set packing sleeves

4- Complete one set bowels wear rings.

5- Complete one set impellers wear rings.

6- Complete one set O rings

7-Completed two set washer/shims for clearance.

Motor Spare Parts for each type:

One Rotor

Two completed set (upper and down) Bearing rotor sleeve completed for two rotors

Two Set upper radial bush bearing (each set shall completed to replace all radial bush bearings
with requirement tools )

Two Set down radial bush bearing(each set shall completed to replace all radial bush bearings
with requirement tools )

Two set mechanical seals.

Two sand slinger with fixed springs.

Two Set rubber expansion diaphragm.

Two set thrust bearings (including upthrust pads ring, rotation plate, down thrust pads, cooling
impeller, washers)

Two set complete cable power and RTD glands.

Two set vent pressure plugs

Completed two set washer/shims for clearance

Two set Gasket, O rings (each One set shall completed needs all unit)

PART 2 - PRODUCTS

2.1) TURBINE WATER PUMPS
Supplier to furnish of one complete pumping unit and motor, to be

- - T i) ¥ s o
t7r;nsported to WBWD stores, for potable water service (may occasionally e ki -
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have some unknown concentration of suspended solids that may pass through). The well-casing
outside diameter is 18 5/8”( inside diameter is 17 '2: ) and open hole is 17 15” .

The pump shall be driven by a submersible water-cooled electric motor. The thrust bearing
located in the driven side of the motor must be designed and built to support the dynamic head
generated by the pump while operating continuously at the motor rated speed and full load. And
shall include upper and lower thrust bearings.

The pump and driving motor shall be designed and built for 24-hours continuous service and
variable frequency drives at any and all points within the required range of operation, without
any overheating cavitation and without excessive vibration and strain. All parts shall be so
designed and proportioned as to have liberal strength, stability and stiffness, and to be especially
constructed to meet the specifications.

The pump and driving motor, shall be constructed by one manufacturer to operate at 3,000 rpm
(nominal) and meet the duty points and performance specified. The pumps shall be heavy duty
and shall be designed to provide a long operating life with minimum required maintenance in the
deep set conditions of the West Bank.

The motor and thrust bearing shall carry the reverse speed at the reverse flow through the pump in
case the check valve went out of order.

Pump shall be constructed in accordance with the American National Standard for Vertical
Turbine Pumps for Nomenclature, Definitions, Application and Operation Hydraulic Institute
ANSI/HI 2.1-2.5-1994.

) SERVICE CONDITIONS

Pumping Conditions:

1. Liquid: Potable Water
Normal Temperature: 22 degrees C
Abrasions: Normal for well water

) PUMP CHARACTERISTICS

The pump shall meet the operating conditions stated below.
Guaranteed Curve Performance at Normal Speed for the well pump
B-1 First Pump Unit

1. Rated Pumping condition

Pumping Capacity, m3/h 160

Pump Total Head, Meter 490

Bowl Assembly Efficiency, not less than %80

Pump setting=550 m

Maximum head Condition:

Pumping Capacity,m3/h 80
Pump Total Head, Meter 560
Bowl Assembly Efficiency, %78

Best Efficiency Condition:
Bowl Assembly Efficiency not less %81

Allowable Operation Range T omia) y i reui
. L}_Lh"-ﬁ'-‘——s jé
Pump Total Head, meter, max.: 560 TR,
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Pump Total Head, meter, min.: 400
Maximum Setting Depth (meters) 550

7. Well Casing Size (inch ID) 17 Y%

8. Open hole size (inch ID) 17 Y%

curve| pumps first pum,
oo Tt—] and cyrves range

q, m3/h

B-2 Second Pump Unit

1. Rated Pumping condition

Pumping Capacity, m3/h 125
Pump Total Head, Meter 400
Bowl Assembly Efficiency, not less than %80
Pump setting=550 m

Maximum head Condition:
Pumping Capacity,m3/h 70
Pump Total Head, Meter 450

Best Efficiency Condition:
Bowl Assembly Efficiency not less %80

Allowable Operation Range

Pump Total Head, meter, max.: 450
Pump Total Head, meter, min.: 350
Maximum Setting Depth (meters) 550

7. Well Casing Size (inch ID) 17 %
SV i) ¥ s Il
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8 Open hole size (inch ID) 17%

Best efficiency point of pump shall be at a capacity greater than the rated capacity
Pump speed shall be 3,000 rpm, nominal.

Pump head capacity curve shall be continuously rising to shutoff.

Pump horsepower characteristic shall be non-overloading and shall not exceed the motor rated
horsepower at any point over the entire pump curve.

Pumps, motors shall be suitable for continuous operation at any condition in the allowable
operating range without excessive vibration or accelerated wear.

Pump, motors shall be suitable for continuous operation at any condition with multiple stop and
starting in the allowable operating range without excessive vibration or accelerated wear.

As the diameter of the well casing is 17.5 inches. Therefore, and depending on the other available
information the supplier shall make coordination with the pump unit manufacturer to furnish the
largest and the most appropriate diameter of the pump motor and shroud for this well.

) PUMP DESIGN AND CONSTRUCTION

The bowel flanged castings shall be constructed of Nickel-Aluminum-Bronze free from zinc, free
from sand hole and other detrimental imperfections. The castings shall be capable of withstanding
a hydrostatic pressure equal to twice the rated capacity head or 1.6 times the shut-off head,
whichever is greater.

The pump shall be constructed with enclosed mixed flow impellers that are dynamically balanced
at the full pump speed. And shall be constructed of Nickel-Aluminum-Bronze free from zinc,
free from sand hole and other detrimental imperfections Impellers shall be securely fastened to the
shaft with taper collets, lock nuts, or keys and constructed such that the impellers do not float
down during down thrust. The upper shaft bearing shall be bronze. Impellers shall be fitted with
wear rings or suitable for machining to fit wear rings.

The rotating element shall be statically and dynamically balanced before final assembly

The Bowl shaft shall be constructed from K-500 monel or equivalent and coupling strength shall
be rated at a minimum of 1.5 times the maximum horsepower requirement of the pump bowl
assembly, as well as being capable of transmitting the total torque and thrust of the pump bowl
assembly in either direction of rotation It shall be precision machined and straightened within
.002 - .004 tolerance.

Shaft deflection: Pump shafts shall be designed to provide sufficient stiffness to operate without
distortion or damaging vibration throughout the range of service specified. Shaft deflection at the
face (impeller side) of the shaft seal shall be limited to no more than 1.5 mils at any operating
condition within the zone described by the specified continuous duty operating conditions. The
duty speed shall be well within the first critical speed of the shaft.

Bearing: The pump bearings shall be plain bearings suitable for pumped media lubrication, Anti-
friction bearings for pumps meeting with an L-10 life of 100,000 hours in accordance with
ABMA 9 Load Ratings and Fatigue Life for Ball Bearings and ABMA 11 Load Ratings and
Fatigue Life for Roller Bearings. Bearing selection shall be based upon the worst combination of
continuous duty operating conditions specified and shall include both steady state and transient
loads. Calculations supporting the selection of bearing sizes shall be provided as Product Data.

All other pump components shall be of equivalent corrosion resistant materials. The suction
stainless steel strainer with 1/4" holes on 5/16" centers shall have a net S PPN} S S PYR
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inlet area equal to at least five times the impeller inlet area. The maximum unit opening shall not
be more than 76% of the minimum opening of the water passage through the bowel or impeller.
The strainer shall be secured with stainless steel 302 or better fasteners.
The submersible discharge shall be constructed of Nickel-Aluminum-Bronze,to handle the entire
weight and torque of the pump and motor assembly. The discharge shall be threaded with NPT
threads for pipe 8’ and have an extra long top bearing for stability and long pump life.
The pump discharge threads shall match the column pipe as specified herein, or an adapter of
adequate strength shall be provided.
Contractor shall perform all operational, performance, and acceptance testing for pump, motor,
controls, instrumentation, and electrical at his expense.
In addition to normal pumping requirements, The pump and motor shall be designed to bear loads
resulting from reversed flow and total thrust from water column in the column pipe.
The complete pumping unit shall operate without overload on any component at any point along
the pump entire full-speed operating curve. Pump required by virtue of the specified operating
conditions to operate against a closed or throttled valve for any period of time exceeding five
seconds.
Pump Selection: Pump shall be selected to place all specified continuous duty operating
conditions within the manufacturer’s Allowable Operating Range as defined in ANSI/HI
9.6.3.and specified operation range in this document for well pump specifications with rated
conditions and all other continuous duty full speed operating conditions specified for this pump.

The detailed pump specifications shall fall within the manufacturer’s
Preferred Operating Range as defined in ANSI/HI 9.6.3. The variable speed operation to achieve
this objective shall not be considered.

Pump selection proposing maximum diameter impellers for the

proposed pump model not suitable to the casing diameter shall not be accepted.

) SUBMERSIBLE ELECTRICAL MOTOR DESIGN AND CONSTRUCTION
The drive motor shall be "Wet Wound", and sealed in an all-welded stainless steel case to
dissipate heat quickly to the surrounding well water. An amply sized expansion chamber shall be
provided within the motor to equalize internal and external pressures at any depth of
submergence.
The submersible motor shall be designed to operate pump to the performance specified for these
components. The electrical submersible motor are asynchronous with a squirrel cage rotor wet
type. The motor shall be constructed using copper winding wire coated with a high dielectric
insulation and high temperature class not less 95C. The estimated thermal life of an insulation
system at rated temperature equals 15 years.
The Motor shall be non overloading, without use of service factor, at any point on the driven
pump performance curve. The motor shall be designed and constructed and tested in accordance
with applicable IEEE, NEMA, AFBMA and ANSI standards or an equal approved by the
Engineer
Motor kW delivered and as stated on the stamped nameplate shall be equal to or greater than the
maximum pumping load. The motor should be one unit. Proposed connected series motors to
meet the full load and voltage by operating the equipment shall be rejected.
Motor place of manufacturer and place of assembly data shall be provided.
The motor shall have a standard nameplate with operating data, and bearing and lubrication data.
The motor adapter must be constructed of nickel aluminum bronze to handle the weight and
torque of the submersible motor. The water inlet must be above the motor

bracket bearing to prevent early motor bracket bearing failures. The inlet RN P s P
agloiislg W1 i3

26-03 20 ]
¢ R ey
I astadiapight Astalbdgloh
i Ui k1 ot Ll il

-

" i

_; g’l

|
{
oy




il J saa :acbud) andl)

area shall be protected by a 304 stainless steel screen with a net opening of four times the impeller
eye opening.

The motor shall have motor winding temperature detectors (RTD’s) or other approved means to
monitor motor temperature. Cable for the RTD’s shall be provided suitable for the installation in
continuous lengths adequate for the maximum setting depth listed plus 20 meters.

Motor shall be rated for the specified reduced voltage starting and VFD and DOL application

The submersible motor can operate continuously to supply nominal power when powered by
nominal voltage and frequency and the external water temperature outside the motor does not
exceed 25C. According to NEMA standards, Variation in the power supply voltage must be
contained to within roughly 10% of the nominal value at 3 meter leads motor. The drop voltage at
selection cable by manufacture should not exceeded 5% at total length of cable from motor to
panel. The service factor is 1.15 for 50Hz. The motor shall have range operation with higher
frequency until 60 Hz and 3.6kv without over heated or over load. Calculations supporting the
selection of electrical motor sizes shall be provided as Product Data in bidder document.

The motor windings shall be rewinding and type rewind able wire insulation PE2+PA or better
for medium voltage operation 3.3kv and with class insulation until 7 kv . while lobe coil winding
upper and down ends of stator should be design in order to prevent winding wire movement due
to normal motor vibration and avoid solid materials into slots stator while fluid inside motor
circulated in process lubrication and cooling parts motor.

The pigtail leads motor shall be only in one cable with multi three phase conductors and one
ground out from upper flanged motor, and the same for RTD cables.

Rotor and stator laminations should be vacuum impregnated.

The manufacture submersible motor shall be designed, constructed and tested in accordance) for high
voltage induction motor with VFD, in addition to the following requirements:

Required technical information for setting parameter of the VFD including permissible voltage
velocity and length of power cable.

Insulation requirement for coil stator and others parts in motor.

The motor shall be suitable for operation with a solid state power supply consisting of an adjustable
frequency inverter for speed control and DOL.

The motor shall be suitable for the current waveforms produced by the power supply including the
harmonics generated by the drive.

The motor shall be designed to operate continuously at any speed over the range (10-110%) of rated speed
unless otherwise specified in data sheet.

The permitted voltage variation should take into account the steady state voltage drop across the AC drive
and all other system components upstream of the motor.

The motor shall be constructed to withstand torque pulsations resulting from harmonics generated by the
solid-state power supply.

The motor insulation shall be designed to accept the applied voltage waveform, within the VVpeak and dv/dt
limits as per IEC-61800-4.

The drive manufacturer shall be solely responsible for proper selection of the motor for the given load
application and the output characteristics of the drive.

The motor should be provide with three axes vibration measurement including transmitter devices.

The sensors should be provided with a need module which can be installed in the control cabinet to
measure the three axes vibration. The value can be read out directly on site, e
through the display and forward the output signal to control panel and the PLC. Crdac I8 ) 93
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For prober measurement the vibration may need to including special accessories spacers from damaging
the sensors and cables.

The vibration sensors should be design with need stainless steel supports or ring can fitted easy with bolts
at the motor in processes installation equipment in the well.

The sensor cable connection should be shielded and suitable for submerge water. And should be length not
less 500 meter.

The motor shall be filled with a treated glycol water internal lubricating solution for maximum
reliability and long life. Full and complete instructions shall be provided by the manufacturer for
filling if shipped drained or to check condition if shipped filled.

The motor stator housing shall be manufactured from a corrosion resistant material such as or
equivalent to Chrome Moly steel (ASTM A369, A450) containing 9% chrome, 1% molybdenum.
The stator tube should be made with circulation through double shroud for internal cooling
system with internal impeller forces the water across thrust bearing faces and through rotor gap
and lubricated bush bearings and then return the stator laminations transferring heat to the well
water through steel tube stator.

Motor Upper and down houses bush’s bearing from Casting steel while the motor adapter and
seals/bell ends shall be constructed of Nickel-Aluminum-Bronze.

The motor thrust bearing of Kingsbury type shall be designed and built to support the weight of
the rotor stack both pump and motor and hydraulic of the dynamic head generated by the pump
while operating continuously at the motor rated speed and full load. A dynamically balanced
rotor shall be mounted on an amply sized stainless steel shaft supported by water lubricated sleeve
type carbon bearings. The thrust bearing shall be a water lubricated, self-aligning, and self-
equalizing Kingsbury type assembly (mean each thrust pad shall be individually tilting with the
entire group self leveling and aligning) with multiple micro-finished stainless steel bearing shoes
providing contact with a graphite or carbon rotating ring and shall have the capability to run in
either direction without sustaining any damage. The losses at full load shall no exceed 12 watts
per 100 Ibs of thrust.

The pump manufacture shall verify that the thrust bearing of the motor is not overloaded. The
thrust bearing shall be design and built to support the up thrust at moment when pump operated
out range of flow in specially in process of filling empty the rising pipes until reached the normal
range in performance of pump. submitted the K factor of maximum down thrust constant for the
pump and thrust bearing rating for the motor,

The manufacture should describe the up thrust device design in the submittal and limitation of
transit process operation.

The motor and pump system shall be capable of operating at the pump shut-off head pressure.
Bearing selection shall be based upon the worst combination of continuous duty operating
conditions specified and shall include both steady state and transient loads. Calculations
supporting the selection of bearing sizes shall be provided as Product Data.

Reliable pressure balancing System: The Pressure differences between motor and environment are
equalized by a rubber expansion diaphragm in the motor and outside compensation tubes, and all
joints sealed by O-rings pressure- proof up to a differential pressure over 16 bar,

Mechanical seal: wear resistance mechanical seal for long service life concerning the quality
water here specified. A sand slinger shall be installed where the shaft enters the stator.

Unless otherwise specified in the detailed pump specifications, mechanical

seals shall be split mechanical seals requiring no field assembly, other than RN P s P
agloiislg W1 i3
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assembly around the shaft and insertion into the pump. They shall be self-aligning, and self-
centering, single seals. They shall be of a nondestructive (nonfretting) type requiring no wearing
sleeve for the shaft. Shafts for pumps specified with mechanical seals shall be furnished with no
reduction in size through the seal area (no shaft sleeve). Where the detailed specifications call for
cartridge instead of split seals, all other requirements of this paragraph apply.

Metal parts shall be Type 316 or 316L stainless steel. Springs shall be Hastelloy C, Elgiloy, or other
Duplex SS selected for resistance to chloride attack. Rotary faces shall be silicon carbide or chrome
oxide. Stationary faces shall be silicon carbide for solids bearing fluid service and carbon for clean
water service. Elastomers shall be ethylene propylene or fluorocarbon. Mechanical seals shall be
suitable for operation between full vacuum (0 psia) up to 200 percent of the maximum specified
operating pressure.

Report of Dynamically balancing the rotor procedures concerning real factors operation of
temperature.

The house bearing shall have Magnet to fight against free metal particles inside motor.

The motor coupling shall conform to NEMA standards and be constructed of 416 stainless steel.
It shall be capable of handling the total torque, horsepower and thrust load of the bowl assembly
and shall dynamically balancing for rigid coupling.

The motor and coupling shall be capable of transmitting the total torque and horsepower in
either direction of rotation,

The pump/motor interconnector case shall conform to NEMA specification. Non NEMA frame
motor adapters are unacceptable.

The motor lead connector shall be either the potted, plug-in style, or tape-in style, connecting to
the motor with a bolted connector, and of sufficient length to allow the splice to the drop cable
above the pump. The motor lead shall be encased in stainless steel cable guards protects the
power supply cable against damaged during installation and dismantling starting from the plug
and extending up to the splice with the drop cable and strapped to the motor, pump end, and drop
pipe with 20 mm wide stainless steel bands spaced a maximum of 1.5 meters apart.

The motor sizing: the motor diameter and inside diameter of the well casing adjacent to the motor
shall be in such relationship that under the normal design operation characteristics of the pump.
The water velocity past the motor shall not exceed 13 Fps nor be less than 1.5 fps. Minor
irregularities’ in the motor shape, such as that caused by the cable connection, shall not be
included in the motor diameter measurement.

Submersible Motor Performance Specifications

FF-1. First Motor

1. Min. Motor Full Load hp, 650 hp

2. Motor Service Factor Required 1.15

3. Motor Voltage 3,300

4. Rated nominal Frequency 50 Hz

5. Phase 3

6. Nominal RPM 3,000

7. Minimum Motor Efficiency Required full load > 91%

8- Rated maximum frequency 60Hz

9- Heavy duty thrust bearing >= 100KN

10- Life operating axial and radial bearing > 200000h

I 0] - 4 o] USSR clock wise

12-No-Load Current at rated Voltage ..........cccceveviviiievinnnn, +2% Balance between all Phases

13-Winding Resistance to Ground before testing>11,000 Meg Ohms SR ———

14-High voltage test > 7kv ’ b, :“:"‘-‘igi':";ﬁ‘é
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15-Tolerance acceptance IEC 60034-1

16-Phase ONIMS .....eeeeeeiee oot eee s Manufacturer's Standard
17-MOtor Coast TIME ...oovveeeeeeeeeeeeeeeeeee Manufacturer's Standard
18- Minimum Number of start regulary spaced per hour ............ 8/h

FF-2.  Second motor

1. Min. Motor Full Load hp, 450

2. Motor Service Factor Required 1.10

3. Motor Voltage 3,300

4. Rated nominal Frequency 50 Hz

5. Phase 3

6. Nominal RPM 3,000

7. Minimum Motor Efficiency Required full load >91%

8- Rated maximum frequency 60Hz

9- Heavy duty thrust bearing >= 100KN

10- Life operating axial and radial bearing > 200000h

I 0] - 14 o] SR clock wise
12-No-Load Current at rated Voltage ..........ccccevevveiveirecnnnnn +2% Balance between all Phases

13-Winding Resistance to Ground before testing>11,000 Meg Ohms
14-High voltage test > 7kv
15-Tolerance acceptance 1EC 60034-1

16-Phase ONIMS ......eeeeeeee et Manufacturer's Standard
17-MOtOr CoaSt TIME c.oeveeeeeeeeeeeeeeeee Manufacturer's Standard
18- Minimum Number of start regulary spaced per hour ............ 8/h

) CHECK VALVES

Provide check valve on the pump discharge to maintain full water column upon pump shut
down. supply required rated stainless steel globe check valve pressure class as manufacture
recommendation concerning shut off pump factor

located immediately above the bowl assembly connected with discharge pipe. The check valve
with anti-blockage valve disc and high operating reliability. The globe check valve with spring
loaded design and special requirement body makes valve closing prevents water hammer. The
check valve shall have male long same size threaded pattern to match with 8” female coupling.

Additional globe check valves are to be inserted in the riser pipe as required manufacture of
pump. check valve shall have the same size and thread pattern to match the drop pipe size. The
check valve shall be of made of stainless steel construction, provides a positive seal shall have a
tensile strength equal to or greater than the drop pipe. The outside diameter of the check valves
shall be equal the outside diameter of the drop pipe couplings. The check valve shall be designed
to be placed static water level up from the ...pump end and seal when closed against a full
column of water.

2.7) MOTOR COOLING SHROUD

A If the well is of such size or the well intake is placed such R
that there is no assurance of a minimum of sufficient velocity speed cooling Crdac s I8 G 3 g3
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water flow past the motor, then a motor shroud shall be incorporated as part of pump installation.
The pump supplier shall be responsible for determining whether or not a shroud is required.

B. The motor shroud shall be designed and shall utilize pipe material whose outside
diameter will fit inside the well casing (17 %) , and inside the bore hole (17-1/2-inch,) without
binding. The shroud inside diameter shall provide the motor with a cooling velocity to keep the
motor temperature at 45°C. It shall be of length to extend at least half meter down the length of the
motor and should conic inside edge.

C. The shroud shall be fabricated out of stainless steel material such as or equivalent to Chrome
Molly steel (ASTM A369, A450) containing 9% chrome, 1% molybdenum or better . It shall be
furnished with a bolted adapter that will allow its removal from the pump and motor without
welding or cutting. The upper side with adapter should be installed at the riser pipe up pump not
less one meter and should be have conic for without edge. The adapter should be have suitable
design thickness but not less 2 inch and clamp form around raiser 8” pipe with trench for lay out
the power and RTD cable including need accessories. All Fasteners shall be strength enough and
from 316 Stainless steel.

D. Three centralizers of one inch neoprene rubber shall be evenly spaced opposite the motor end
bell in the annular area between the motor and shroud. The shall be secured to the shroud.

E. The shroud shall be secured to the pump is such a manner to prevent rotation and loss of the
shroud during pump installation and removal operations. All appurtenant fittings shall be of 304
stainless steel. The motor cable shall be protected at the shroud exit point with neoprene rubber.

F. Complete approved Submittal drawings shall show sizes and materials for this assembly are
required prior to installation of the shroud.

2.8) SUBMERSIBLE CABLE

The Submersible electric cable must be selected to meet the U.S. Electrical Code ampacity for
either individual conductors or jacketed 60 degree C or 75 degree C cable. This cable must be a
continuous jacketed copper wire type and attach to the submersible motor lead with an approved
water tight splice. The nominal operation voltage not less 3.5kv with maximum frequency 60Hz
suitable operation with VFD. And the insulation class not less 7 KV. Calculations supporting the
selection of electrical cable sizes in maximum operation condition with VFD shall be provided as
Product Data in bidder document.

The pump cable shall be furnished One continuous length of cable and connect the submersible
motor pigtails to the above ground well head junction box, with total length 550 meter one splice
only allowed at the motor leads

This cable shall consist of four individual color coded conductors, each copper conductor shall be
insulated for 7KVac by rubber synthetic rubber or ethylene propylene rubber or other approved
mechanically protective material suitable for continuous immersion in water at well temperature.

Individual Cable stranding shall meet ASTM class designations with following recommendation
for AWG 1/0 through 4/0-( in metric 55mm2 through 107mm2) . Plain Copper conductor extra
fine stranded & bunched in accordance to IS 8130/1984 for higher flexibility. Class 6 IEC
60228. Excellent mechanical & electrical properties. Generally Conforming to : CENELEC HD
21, IEC 60227, BS 6500, DIN VDE 0281, IS 694.
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minimum requirement of the insulated power cable engineers Association code of operation in
free Air or shall meet the requirements of the motor manufacture, as dictated by horsepower,
voltage and well water temperature. A 6 inch long sample of the proposed cable shall be
submitted to the engineer for approval prior to spliced with submersible motor. This sample shall
have the manufacture’s identifying stencil on the outer jacket.

Mechanical shielding: The electrical conductors shall be protected by a corrosion resistant cable
guard when they pass the pump bowels. This guard shall be secured to the pump with 303
stainless steel bands.

The cable should be store at suitable wood drum with need width that kept cable around drum
maximum 15 layer or as recommended cable manufacture..

Cable Support: The pump cable , water level access pipes and RTD cables shall be secured to the
drop pipe with synthetic vinyl tape and 3/8 inch 303 stainless steel banding. Each stainless steel
band shall be protected by a nonslip, rubber, protector over the submersible cable. The spacing
schedule of bending and tape is the follows:

AWG Size: 2 through 4/0, Tape 3 meter centers, SS Banding 3 meter for first 5 raiser pipes 6
meter length. Then after that will be 5 meter centers.

quality assurance

Manufacturer: company specializing in medium-voltage cable with minimum 5 years’
experience.

Each reel of cable furnished shall be newly manufactured, no more than 12 months old.

Cable manufacturer shall hold quality assurance certificate to ISO 9000 or equivalent.

factory tests The down-hole cable shall be high-potential tested at the factory, and the applied test
voltage shall exceed the nameplate voltage rating of complete the cable to conform with the
applicable IEEE and ICEA cable manufacturing standards.

Only one splice will be permitted in the submersible cable. This splice, at the motor pigtail, shall
be completed in a staggered manner to that no individual conductor splice be directly opposite
another. The wet type splice joint for medium voltage submerge water application. The
conductors of the motor cable leads and power cable shall be joined with rosin core soldered
copper butt connectors. The insulation overlay shall be of rubber manufactured by 3M Company
of Plymouth. The insulted conductors iterance in transparent plastic cylinder which filled with
cast resin manufactured PRYSMIAN cable system joint standard then shall be of submersible
adhesive heat shrink insulation this insulation shall be a minimum of 80cm.. The joint should be
done at the manufacture pump facility with qualify person.

Materials

1. Size As recommended by the motor manufacturer.

2. Insulation Rating: 7,000 Volts

3. Number of Conductors 3

4. Ground One

5. Conductor Material Copper

6. Stranding as above specify

7. Fillers non hydroscopic material

8. Conductor Insulation Polypropylene [
9. Cable Configuration round/ flat -@“ﬁii}:ﬁﬁ
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10. Operation condition  VVFD duty.
12. Tested ICEA S61-402, IEEE 1019

) The RTD cables: The RTD 3x.2.5 mm2 pump cable shall be furnished One continuous length
of cable and connect the submersible motor pigtails to the above ground well head junction box,
with total length 580 meter one splice only allowed at the motor leads. The technical of
requirement specification standard as mentioned at item 2.9.D with extra flixble strands class 6,
The vibration sensor cable :

Instrument Cable Specification the cable shall be selected with suitable specification for the intended application
Normally the instrument cable consists of conductors, insulation, screen/shield, armor and outer jacket therefore the
specification should covers and details each of them Cable installations for vibration monitoring must be planned
carefully to minimize undesirable noise in the vibration signal measurements. The location of the cable runs
should avoid potential sources of electromagnetic interference. When the length of cables exceeds 400
metert, or if vibration signal amplitudes are large, the effect of cable length must be examined more closely.
Shielded, twisted pair wire is recommended for all vibration sensor installation wiring.

End of Specification

Low Voltage submersible pump

The pump shall meet the operating conditions stated below.

- Pumping Capacity, m%/h 100
-Pump Total Head, Meter 270
-Bowl Assembly Efficiency 78%
-Pump speed 2960 RPM

The contractor shall take into consideration the followings:

The Submersible Electrical Motor shall be capable of working with variable frequency drive
(VFD) to cover the operating conditions.

Power of submersible Electrical Motor shall be capable of operating the pump at various
operation conditions.

The submersible pumping unit shall operate on multi-curve operating ranges through adjusting
rotational speed (frequency).

The operating range is defined as (+/- 15%) from the best efficiency point (BEP) on each curve.

Best efficiency point of pump shall be at a capacity greater than the rated capacity

Pump speed shall be 2960 rpm, nominal.

Pump head capacity curve shall be continuously rising to shutoff.

Pump horsepower characteristic shall be non-overloading and shall not exceed the motor rated
horsepower at any point over the entire pump curve.

The submersible pumping unit shall be suitable for continuous operation at any condition in the
allowable operating range without excessive vibration or accelerated wear.

Pump and the Electrical Motor shall be suitable for continuous operation at any condition with
multiple stop and starting in the allowable operating range without

excessive vibration or accelerated wear. O S S P
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As the diameter of the well casing, therefore and depending on the other available information in
this section and the other sections, the Contractor shall coordinate with the pump unit manufacturer
to furnish the largest and the most appropriate diameter of the pump motor and shroud for this well
if required.

The maximum diameter of the pump shall be not more than 8 inches with suitable 8” electrical
submersible motor.

Pump Design and Construction

The pump shall be constructed with enclosed impellers that are dynamically balanced at the full
pump speed.

Impellers shall be securely fastened to the shaft with taper collets, lock nuts, or keys and
constructed such that the impellers do not float down during down thrust.

The pump shaft and coupling strength shall be rated at a minimum of 1.5 times the maximum
horsepower requirement of the pump bowl assembly, as well as being capable of transmitting the
total torque and thrust of the pump bowl assembly in either direction of rotation.

The bowls shall be made of cast iron or cast stainless steel, and impellers shall be constructed of
zinc free bronze or cast stainless steel and shall be free from sand holes and other detrimental
imperfections.

All other pump components shall be of equivalent corrosion resistant materials. The pump
assemblies shall be capable of withstanding a hydrostatic pressure equal to twice the pump head at
rated capacity or 1.5 times the pump shut-off head, whichever is greater.

Pump shaft shall be made of stainless steel 416 or 316.

The pump discharge threads shall match the column pipe as specified herein, or an adapter of
adequate strength shall be provided.

Contractor to perform all operational, performance, and acceptance testing for pump, motor,
controls, instrumentation, and electrical at his expense.

In addition to normal pumping requirements, the pump shall be design reversing from total head
water at column pipe rise.

The well head connections, joints, threaded column connections, piping; pump shall be suitable for
sustained well recharge by reverse flow through the pump back at that dynamic total head.

The complete pumping unit shall operate without overload on any component at any point along
the pump entire full-speed operating curve.

Pump required by virtue of the specified operating conditions to operate against a closed or throttled
valve for any period of time exceeding five seconds.

Pump Information

Prior to ordering the fabrication pumping equipment, submit 4 copies of the manufacturer's
literature and Shop Drawings, which are to include all the following items, to the ENGINEER for
approval.

Submersible Pump Name of the Manufacturer
Type, Model, and Serial Number
Selective materials

Adjustable Clearance

Design Rotative Speed

Number of Stages

Weight
Complete Performance Curves i B dnd gy
" g SR
Ui fic
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operating range

Regulation range speed at VFD
NPSHR

Installation procedure

Column installation

Shop Coatings

O&M manual

Electrical Submersible Motor

Motor shall be 150 hp delivered and as stated on the stamped nameplate shall be equal to or greater
than the maximum pumping load. And the motor should be one unit. Proposed series motors
connection to meeting the full load and voltage by operating the equipment will be rejected.

Motor place of manufacturer and place of assembly data shall be provided.
The motor shall have a standard nameplate with operating data, and bearing and lubrication data.

The motor shall has motor winding temperature detectors PT100 (RTD’s) or other approved means
to monitor motor temperature. Cable for the RTD’s shall be provided suitable for the installation in
continuous lengths adequate for the maximum setting depth listed plus 20 meters.

Motor shall be rated for the specified reduced voltage starting application

Submersible Motor Performance Specifications:
1. Flow of the pump 100 m?h
2. Motor Service Factor Required 1.15
3. Motor Voltage 400
4. Motor Frequency 50 Hz
5. Phase 3
6. Nominal RPM 2960
7. Minimum Motor Efficiency Required full load 87%
8. Power factor shall be not less than 0.87
9.1P 68
10. Insulation class PE2/PA

Submersible Motor Design and Construction

The submersible motor shall be designed to operate with the provided pump, to the performance
specified for these components. The motor shall be constructed using copper winding wire coated
with a high dielectric insulation (pe2/pa).

The motor thrust bearing shall be designed and built to support the weight of the rotor stack , and
the dynamic head generated by the pump while operating continuously at the motor rated speed and
full load.

The motor lead connector shall be either the potted, plug-in style, or tape-in style, connecting to the
motor with a bolted connector, and of sufficient length to allow the splice [
to the drop cable above the pump. The motor lead shall be encased in ’ “’lu“‘“f“:"".gi?';j""
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stainless steel cable guards starting from the plug and extending up to the splice with the drop cable
and strapped to the motor, pump end, and drop pipe with 20 mm wide stainless steel bands spaced
a maximum of 1.5 meters apart.

Submersible Pump motor Information

Prior to ordering the fabrication pumping equipment, submit 4 copies of the manufacturer's
literature and Shop Drawings, which are to include all the following items, to the ENGINEER for
approval.

Submersible Electrical Motor | Name of Manufacturer

Type and Model

Type, Size, and Rating of Bearing
&L ubrication

Base motor type and strainer

Rated Size of Motor in Hp(KW)
Temperature Rating

Sensor temperature type

Service Factor

Full Load Relative Speed

Weight

Current at Full, %, and %> Load
Efficiency at Full, %, and % Load
Power Factor at Full, 3/4m and %2 Load
Full Load Torque

Operation and Maintenance Manuals
with Connection Diagrams

Velocity speed Cooling Water

Speed Range Operation Curves

Oil filling type

Motor Capabilities Curve

Starting Current Curve

O&M manual

Motor Cooling Shroud

A motor cooling or flow inducer shroud shall be supplied if needed as the manufacturing
recommendations for the motor as part of the well pump installation. The motor shroud shall be
designed and utilize pipe material whose outside diameter will fit inside the well casing without
binding and the shroud inside diameter shall provide for a motor cooling velocity to keep the motor
temperature. The shroud shall be of length to extend at least half meter down the length of the
motor.

The shroud shall be fabricated out of stainless steel material, it shall be furnished with a bolted

adapter that will allow its removal from the pump and motor without welding or cutting. This

adapter shall be furnished with the strength required to support the entire S —
p g q pp ’ Ls:\-lw-‘—..‘i’i-ﬁja
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string weight of drop pipe, water, check valves, and cable. Fasteners shall be 316 stainless steel.

The motor cable shall be protected with a rubber seal at the penetration where it passes through the
shroud adapter plate at the top of the pump. Submittal drawings shall show sizes and materials for

this assembly.

Warranty

The equipment shall be warranted for a period of 3 year from date of substantial completion to be

free from defects in workmanship, design or material.

If the equipment should fail during the

warranty period due to a defective part(s), it shall be replaced and the unit(s) restored to service at
no expense to the Owner.

Table 1. Subject: Submersible Deep Pump Well Unit 650hp

TECHNICAL DATA SUBMERSIBLE PUMP UNIT TO BE SUBMITED BY THE TENDER

PALESTENIAN WATER
AUTHORITY WEST
BANK WATER
IDEPARTMENT

INQUIRY SPECIFICATION

Pages 9

For District:
Workshop center

Subject: Submersible Pumping Deep Well Unit

Medium Voltage

Date of Issue

following data:

Submersible pump set, completed with check valve, two RTD cables, Power Cable, Shroud, design for deep well with

PART A: Pump Requirements

1- Pump Data Sheet

*

Owner: West Bank Water Number Stages *
|Department
Service: Drinking Water Model *
e —— * Serial Number --------------moeoceoeo
Name Pump Type
manufacture

2- WATER COMPOSITION

Portable Water

CL2

Max water Temperature 25 C

H2S

Specific Gravity : 1

EC

PH

TDS

Corrosion/Erosion/Abrasion
Caused by:

SAND

Remarks:

3-Service Conditions

Submerged Deep Well Bore

Maximum Pump Setting:

550 meter

Casing Setting: Minimum 1D
of Casing
Above the Pump Setting:

17-1/2"

Max. Dynamic Water Level 540 meter

Open Hole Setting Minimum
11D of open
Hole Above the Pump Setting:

17-1/2"

Min. Dynamic Water Level 440 meter

Maximum Permit Pump &
Motor

Max. Static Water Level
14-1/2"

480 meter

Maximum Permit Pump &
Motor with
Shroud

Min. Static Water Level
15-1/2"

350 meter

Remarks:

4- Operating Range pump

87
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Specific Item Required Offered Remarks
Specified Operation
TECHNICAL DATA SUBMERSIBLE PUMP UNIT TO BE SUBMITED BY THE TENDER
Capacity m/hr 160 *
Total Head m 490 *
Hydraulic
|Efficiency 80 The Specified Operation shall be the design of
the pump set at the maximum hydraulic
%
Power Absorbed kW 274 *
Power Electrical Motor kW 321 - Including all Efficiency of Pump, Motor, Cable
Power Electrical
Motor 449 -
HP
Maximum Flow
Capacity m/hr 200
Total Head m 400
Hydraulic Efficiency
7 *
%
Power Absorbed Kw 255
Power Electrical Motor kW 298
Power Electrical
Motor 417 *
HP
Minimum Flow
Capacity m/hr 80
Total Head m 560
Hydraulic
|Efficiency 75 *
%
Power Absorbed Kw 172
Power Electrical Motor kW 191
Power Electrical
Motor 267 -
HP
Operating Condetion
Type of Curve Steep *
Submergence m -
I(min.):
TDH at Shut Off m 580 *
NPSHR
Remarks;
1- Required to attached attached the Pump Characteristic: curves (minimum 7 points including marking of
operating range and shut off head and data tables
2-1f the pump set Cannot operate satisfactorily at the maximum or minimum flow total heads stated the
Manufacturer shall indicate the Maximum or minimum flow capabilities of the pump set offered
5- Pump Construction Details
Specific Item Required Offered Remarks
Discharge Connection with Pipe Threaded *
Size Discharge 8" to be connected with 10” column pipes *
TECHNICAL DATA SUBMERSIBLE PUMP UNIT TO BE SUBMITED BY THE TENDER
Globe Check Valve * Manufacture Recommendatior
’ - w‘j‘\gul ghg
88 |
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Rating Pressure

Manufacture Recommendatior

Casing Mount

Vertical

Max. Allowable Pressure (m):

Hydro Test Pressure (m ):

Impeller Type:

ng Closed

Casi

Bowels Type Assembly

ng Flange

Casti

Bowl Overall Diameter (mm)

330 *

No. of Stages:

Rated Impeller Diameter (mm):

(mm):

Minimum Impeller Diameter

Maximum Impeller Diameter (mm):

Pump Shaft Diameter. (mm)

Bearings Bowels (Type/No.):

Bearings /Sleeves Shaft (Type/No.):

Pump Shaft Diameter. (mm):

Hydraulic Thrust (kN): not less than 100KN

Shaft Coupling motor/pump Type
& Key

Riged

Design Rotation Speed [rpm]

3000

Max. Shaft Axial Clearance: mm

Type Mechanical Limitation Adjustable
Axial Shaft

*

The supplier is requested
attach a technical data sheet

to

Type Hydraulic Thrust Balanced Impellers

The supplier is requested

*

attach a technical data sheet

to

Net Weight of Pump set complete :
(kg)

Net Weight Of pump Including Motor
(kg)

Lubrication Type: Pumped Liquid
Water *
Remarks:
6- Material of Construction
Specific Item Offered Remarks
Req

Juired

Bowls Cases: 2.0980.01 *

Bowel Bearings 2.1052.01 *

Pump Shaft 1.4057 *

’ RN P s P
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Impeller

2.1052.01

Impeller Collet

1.4057

TECHNICAL DATA SUBMERSIBLE PUMP UNIT TO BE SUBMITED BY THE TENDER

Strainer

1.4571

*

Sand Coller

*

Pump Motor coupling

1.4462

*

Fastener and Screw

A4

Cable Guard

1.4571

O -Rings

Impeller Wear Rings:

2.0980.02

. If impeller wear rings are not provided the impeller eye

Bowel Wear Rings:

2.0980.02

shall be suitable for machining to

Bearing bush

2.1052.01

Bearing Sleeve

1.4057

Up thrust Bearing

Up thrust Adjustable Screw, Nut and
Washer

Adapter Pump/Motor

2.0980.02

Suction Casing/Bracket

2.1050.01

Discharge Casing

2.1050.01

Globe check Valve

1.4057

Remarks:

Where the require in coulm have not filled the manufacture should filled or completed by attached sheet data

PART B Submersible Motor Requirements

1- NAMEPLATE DATA

Motor model * Ambient Water Temperature 25C *
Manufacture * Protection IP68 *
Nominal Power output not less [HP]

650 * Operating Mode *
Motor Type * Nominal VVoltage 3300V *
Nominal Rated frequency 50 * Rated rpm 3000 *
Enclosure * Service Factor 1.15 *
NEMA NOM EFFIECENCY 91% * SF Amper *
No Poles 2 * FL Amper *
Duty Continuous * Frame *
Max Temperature Rise * Wire Connection Y *
upper RTD PT100 * Rewinding Motor *
down RTD PT101 Vibration Level *
Water filled Yes * Insulation Class
Variable Driver Duty Yes * Insulation Class *
Vibration Sensors three axial with ring su Yes *
Module vibration sensor Yes *

90

|

|

[N P - Yaa

w‘j‘\gul 53lis

T

o~

2 260 um

L

lp'.s

%

> j
datall 231ahd Aslali agla¥n

L

im0 Gl L il




il J saa :acbud) andl)

centralizer ring motor for sensor protection Yes
2-Service Condition
Variable Driver Operation yes Setting Motor 540 m *
Soft Start Operation yes High Thrust Bearing *
Direct Online Operation yes Vertical Installation *
Maximum Permit Pump & Motor 14-1/2" Ambient Max Pressure *
TECHNICAL DATA SUBMERSIBLE PUMP UNIT TO BE SUBMITED BY THE TENDER
Maximum Permit Pump & Motor with 15-172" .
Shroud
3- MOTOR PERFORMANCE
Specfic Item Required Offered Remarks
Motor model *
Manufacture *
Water filled *
Min Nominal Power output [HP] 650 *
Nominal frequency [Hz] 50 *
Nominal Voltage 3phase [V] 3300 *
Max. frequency [Hz] 60 *
Maxi. Operation Voltage [V] 3600 *
Max allowable voltage +/- 10%
tolerance *
Lo
Minimum frequency not less 30 Hz *
FL Nominal Current at 50 Hz [A] *
SF Current [A] *
locked rotor current [A] *
No load current [A] *
Nominal motor torque *
Breakdown motor torque *
Service factor 1.15 *
Starting Current (D O L) [A] *
(power factor) Provide this information in attached motor data sheet
115% load *
100% load *
75% load *
50%]load *
Locked rotor *
Efficiency Provide this information in attached motor data sheet
115% load *
100% load *
75% load *
50%]oad *
Synchronous speed [rpm] 3000 *
’ (o B dmd 93
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Type of Insulation Rewindable
Max temperature of winding continuous 95
duty [c]
Motor Capabilities Curve Provide this information in attached motor data sheet
Operating DOL Yes Provide this information in attached motor data sheet
Operation with variable driver frequency YES
Provide this information in attached motor data sheet
Speed Range Operation Curves Provide this information in attached motor data sheet
Starting Current Curve Provide this information in attached motor data sheet
Temperature element PT100 with cable yes

two sensors with two cables

92
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[ TECHNICAL DATA SUBMERSIBLE PUMP UNIT TO BE SUBMITED BY THE TENDER

Temperature Rating

Provide graph temperature variant velocity and power,

93

* eff...etc
IMaximum Operating Depth *
IRequired water velocity [m/s] * Provide graph temperature variant velocity and power
Cooling shroud Yes/No * According to supplier's recommendation
|Base motor type and strainer *
IMin. Thrust Bearing Capacity: [ 100
*
[Maximum Diameter [inch] 14 *
4-CONSTRUCTION MATERIAL
Specific Item Required Offered Remarks
IMotor housing 1.4571*
upper Seal/Body Casing 2.1050.01 *
[Upper Radial Bearing Support 0.602*
lUpper Radial bushes Bearing Carbon-
graphite *
[Shaft Journal 1.4462*
|Adapter Motor/Pump 2.0980.02 *
[Down Seal/Body Casing 2.1050.01 *
down Radial bushes Bearing Carbon-
graphite *
|Down Radial Bearing Support 0.602*
[Thurst Bearing Support/casing 0.602*
Type Epoxy rotor core * Provide this information in attached motor data sheet
Stator double internal Shroud * Provide this information in attached motor data sheet
Cooling impeller 2.1052.01 *
IDiaphragm NBR * As recommended manufacture
shaft extension * According to supplier's recommendation
nut&bolts& Washers S.S. *
IDrain plug * As recommended manufacture
Protection Class IP 68 *
\Winding wire Insulated
copper *
Type upper and down thrust bearing * As recommended manufacture
Shaft axial clearance movement *
Jinsulation Class PE2+PA for
Tkv *
Thrust Bearing life not less 100000h * L-10
Thrust bearing lubrication Adding solution material for improve lubrication and
Water * cooling according manufacture recommendation
Size One Cable with 4 conductors * As recommended manufacture
Type Mechanical seal * As recommended manufacture
) ¢ P
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Sand Guard * As recommended manufacture
gasket * As recommended manufacture
Cooling liquid Antifreeze +

Water *

TECHNICAL DATA SUBMERSIBLE PUMP UNIT TO BE SUBMITED BY THE TENDER

JRemarks:

[Where the require in coulm have not filled the manufacture should filled or completed by attached sheet data

IAdditional Motor Requirements: See Section 2.6
The supplier is requested to attach a technical motor data sheet and dimension in additional to data requested above

PART C Submersible Electrical Power Cable

1-Operation Condtion

Specfic Item Required Offered Remarks
IMinimum Water Depth from Joint Cable

220 m *
JMaximum Water temperature 60 C *
maximum Operating Temperature

9C *
Maximum short circuit conductor
Temperature 250C *
maximum Tensile stress during
Iinstallation and operation 15 N/mm2 *
IMinimum bending radius 5d * Manufacture Recommendation
d=diamter of round cable/thickness of
Iﬂat cable *
IDrinking Water, Approval ANSI/NSF and
OSHA *
JMin Nominal Power output [HP] 600 * Manufacture Recommendation
INominaI frequency [Hz] 50 *
INominaI Voltage 3phase [V] 3300 *
IMax. frequency [Hz] 60 *
IMaxi. Operation Voltage [V] 3600 *
IMax. Operating Voltage in Well [v] 4000 *
JAC test Voltage for 15 min V] 7000 *
JAC test Voltage for motor for 3 min * Manufacture motor recommendation
[Max allowable Drop Voltage 5% *
Current Rating [A} * Manufactures Recommendation and Calculation only
Cross Section of  phase Conductor
jimm2] * Manufactures Recommendation and Calculation only

2-CONSTRUCTION MATERIAL
Specfic Item Required Offered Remarks
TR O T AT T T ML TR
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Conductors material: copper, finally

strand class 5 And According Specification Req.
Conductor insulation type Manuf. According Specification Req.
Sheath Type Manuf. According Specification Req.
Sheath Color preferable Blue *

IMarking: Manufacture name, type,

number of core, cross section, approval reference

JRemarks: *

Additional Motor Requirements: See Section power cable requirment

TECHNICAL DATA SUBMERSIBLE PUMP UNIT TO BE SUBMITED BY THE TENDER

PART D RTD Cable

Specific Item Required Offered Remarks
Conductors material: copper, finally
strand class 5 *
Cross Section of  phase Conductor 25
I[mmZ] *
INumber of conductors 3 *
INominaI Voltage [V] 600 *
linsulation class 1000 *
Conductor insulation type *
Sheath Type *
Sheath Color preferable Yellow *
Marking: Manufacture name, type, number
of core, cross section, length,

*

approval reference

HRemarks:

\Where the require in column have not filled the manufacture should filled or completed by attached sheet data

Vibration sensor cable

Specific Item Required Offered Remarks

Shielded, twisted pair yes Manufacture Recommendation length more 500meter
PART E Spare Parts

For Pump As required in item 1.8 extra materials of specification

For Submersible Motor As required in item 1.8 extra materials of specification

PART F Testing

JHydraulic Static Pressure test

IHydrauIic Performance test

The bowel assembly shall be none witnessed tested at vendor's premises, according to the Hydraulic Institute
Jtest code Standard ANSI/ HI 2.5.2000

For acceptance : At rated Head: Q=-0+6%: Efficiency: -0% (No minus tolerance)

daglaiaisty AW lhg
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Hydraulic Test Result and Hydraulic static test Certificate should forward to WBWD for Approval before

shipment pump

Performance test for mechanical and electrically integrity.

Vibration test.

[Motor test per IEEE 112. Including No-load test Evaluation

IBaIancing of Impeller quality 1ISO 1940/1 grad G2,5 or ANSI S2.19-1975

IBaIancing Rotors quality 1SO 1940/1 grad G2,5 or ANSI S2.19-1975

Functional Test Motor

JHigh voltage test of stator winding

Quality Management Process Instruction subjected performance test for submersible pump unit

Certificate manufactures 1ISO 9001 of manufacture and service of pump and submersible motor.

TECHNICAL DATA SUBMERSIBLE PUMP UNIT TO BE SUBMITED BY THE TENDER

[Declaration of Conformity Submersible Pump Unit

IRemarks

Further requirement of certification and testing return to source quality control specification.

¥ data to be filled up & furnished with the offer

daglaiaisty AW lhg

‘ i
28-03 2023 I@l
i

I Letadt ajlad! Raladi dgiadh
] L3 im0yl ot Ul il

’ (A lrkmct B Gl 93
96 f




il J saa :acbud) andl)

Table 2. Subject: Submersible Deep Pump Well Unit 450hp

[TECHNICAL DATA SUBMERSIBLE PUMP UNIT TO BE SUBMITED BY THE TENDER

PALESTENIAN WATER AUTHORITY WEST INQUIRY SPECIFICATION
IBANK WATER DEPARTMENT

Pages 9

For District: Subject: Submersible Pumping Deep Well Unit
\Work shop center

Medium Voltage

Date of Issue

Jsubmersible pump set, completed with check valve, two RTD cables, Vibration protection with cable, power Cable,
Shroud, design for deep well with following data:

PART A: Pump Requirement

1- Pump Data Sheet

(Owner: West Bank Water Department Number Stages *
Service: Drinking Water Model *

Size * Serial Number

IName manufacture  * Pump Type *

2- WATER COMPOSITION

Portable Water CL2
JMax water Temperature 25 C H2S

Specific Gravity : 1 EC

PH TDS

Corrosion/Erosion/Abrasion Caused by:

SAND

Remarks:

[3-Service Condition

Submerged Deep Well Bore Maximum Pump Setting: 480 meter
Casing Setting: Minimum ID of Casing Max. Dynamic Water Level 390 meter at
JAbove the Pump Setting: 17-1/2" 120m3/h
(Open Hole Setting Minimum 1D of open Min. Dynamic Water Level 338 meter at
JHole Above the Pump Setting: 17-1/2" 90m3/h
Maximum Permit Pump & Motor Max. Static Water Level

14-1/2"

IMaximum Permit Pump & Motor with Min. Static Water Level 210 meter
Shroud 15-1/2"

Remarks:

4- Operating Range pump

Specific ltem Required Offered Remarks

Specified Operation

[TECHNICAL DATA SUBMERSIBLE PUMP UNIT TO BE SUBMITED BY THE TENDER

Capacity m3/hr 125 *

Total Head m 400 *
JHydraulic Efficiency % 80 The Specified Operation shall be the design

* of the pump set at the maximum hydraulic

Power Absorbed kwW 168 *

Power Electrical Motor kW 197 * Including all Efficiency of Pump, Motor, Cable

Power Electrical Motor HP 275 *
IMaximum Flow

Capacity m3/hr 150 *

Total Head m 350 *

JHydraulic Efficiency % 77 *

Power Absorbed Kw 186 *

Power Electrical Motor kW 217 *

Power Electrical Motor HP 304 *

Minimum Flow

ICapacity m3/hr 70 *

(i 1B G 53
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[Total Head m 450 *
[Hydraulic Efficiency % 75 *
Power Absorbed Kw 121 *
Power Electrical Motor kW 134 *
Power Electrical Motor HP 188 *
Operating Conditions

Type of Curve Steep

Submergence (min. ): m

[TDH at Shut Off m 510

INPSHR

IRemarks;

1- Required to attached attached the Pump Characteristic: curves (minimum 7 points including marking of
operating range and shut off head and data tables

2-1f the pump set Cannot operate satisfactorily at the maximum or minimum flow total heads stated the
IManufacturer shall indicate the Maximum or minimum flow capabilities of the pump set offered

5- Pump Construction Details

Specific ltem Required Offered Remarks
IDischarge Connection with Pipe Threaded *
ISize Discharge 8" *

[TECHNICAL DATA SUBMERSIBLE PUMP UNIT TO BE SUBMITED BY THE TENDER

Globe Check Valve * Manufacture Recommendation

Rating Pressure * Manufacture Recommendation
Casing Mount Vertical *
IMax. Allowable Pressure (m): *
[Hydro Test Pressure (m ): *
limpeller Type: Casing Closed *
IBowels Type Assembly Casting Flange *
[Bow! Overall Diameter (mm) 330 *
INo. of Stages: *
[Rated Impeller Diameter (mm): *

Minimum Impeller Diameter

(mm): *

IMaximum Impeller Diameter (mm): *

IPump Shaft Diameter.(mm) *

[Bearings Bowels (Type/No.): *

IBearings /Sleeves Shaft

(Type/No.):

Pump Shaft Diameter. (mm): *

JHydraulic Thrust (kN): *

Shift Coupling motor/pump TypeRiged & Key -

IDesign Rotation Speed [rpm] 3000 *

IMax. Shaft Axial Clearance: mm *

Type Mechanical Limitation Adjustable - The supplier is requested to
IAxial Shaft attach a technical data sheet
Type Hydraulic Thrust Balanced Impellers - ;T:Ciugﬂfr:':?C;?%Lft:tzg;;
Net Weight of Pump set complete:

(k) >

INet Weight Of pump Including Motor

(kg) *

JLubrication Type: Pumped Liquid Water -

Remarks:

6- Material of Construction

Specific ltem Required Offered Remarks

|Bowls Cases: 2.0980.01 *

IBowel Bearings 2.1052.01 *

[Pump Shaft 1.4057 *
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limpeller  2.1052.01

*

limpeller Collect 1.4057

*

[TECHNICAL DATA SUBMERSIBLE PUMP UNIT TO BE SUBMITED BY THE TENDER

Strainer 1.4571 *

Sand Coller *

Pump Motor coupling 1.4462 *

Fastener and Screw A4 *

Cable Guard 1.4571 *

O -Rings *
limpeller Wear Rings: 2.0980.02 * . If impeller wear rings are not provided the impeller eye
IBowel Wear Rings: 2.0980.02 * shall be suitable for machining to
IBearing bush 2.1052.01 *

IBearing Sleeve 1.4057 *

JUp thrust Bearing *

JUp thrust Adjustable Screw, Nut and

[Washer *

IAdapter Pump/Motor 2.0980.02 *

Suction Casing/Bracket 2.1050.01 *

IDischarge Casing 2.1050.01 *

Globe check Valve 1.4057 *

Remarks:

[Where the require in column have not filled the manufacture should filled or completed by attached sheet data

PART B Submersible Motor Requirements

1- NAMEPLATE DATA

[Motor model

Ambient Water Temperature 25C

IManufacture * Protection 1P68 *
Nominal Power output not less [HP] 450 - Operating Mode -
[Motor Type * Nominal VVoltage 3300V *
INominal Rated frequency 50 * Rated rpm 3000 *
[Enclosure * Service Factor 1.10 *
INEMA NOM EFFIECENCY 91% * SF Amper *
INo Poles 2 * FL Amper *
IDuty Continuous * Frame *
IMax Temperature Rise * Wire Connection Y *
upper RTD PT100 * Rewinding Motor *
down RTD PT101 Vibration Level *
[Water filled Yes * Insulation Class

Variable Driver Duty Yes Insulation Class *
Vibration Sensors three axial with ring s Yes *

[Module vibration sensor Yes *

centralizer ring motor for sensor protect Yes *

2-Service Condition

[Variable Driver Operation yes * Setting Motor 540 m *
Soft Start Operation yes * High Thrust Bearing *
IDirect Online Operation yes * Vertical Installation *
IMaximum Permit Pump & Mator 14-1/2" * Ambient Max Pressure *
TECHNICAL DATA SUBMERSIBLE PUMP UNIT TO BE SUBMITED BY THE TENDER

IMaximum Permit Pump & Motor with 15-1/2"

Shroud *

3- MOTOR PERFORMANCE

Specific ltem Required Offered Remarks

JMotor model *

IManufacture *

water filled *

IMin Nominal Power output [HP] 400 *

INominal frequency  [Hz] 50 *

INominal Voltage 3phase [V] 3300 *

[Max. frequency [Hz] 60 *

IMaxi. Operation Voltage [V] 3600 *
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Imx allowable voltage tolerance +/-10% .

Minimum frequency not less 30 Hz *
FL Nominal Current at 50 Hz [A] *
SF Current[A] *

Jlocked rotor current  [A] *

INo load current [A] *

INominal motor torgue *

IBreakdown motor torque *

Service factor 1.15 *
Starting Current (D O L) [A] *
(power factor) Provide this information in attached motor data sheet
115% load *
100% load *
75% load *
50%load *

JLocked rotor *

Efficiency Provide this information in attached motor data sheet
115% load *

100% load *

75% load *

50%load *

Synchronous speed  [rpm] 3000 *

Type of Insulation Rewind able *

Max temperature of winding continuous 95

duty [c] *

IMotor Capabilities Curve * Provide this information in attached motor data sheet
Operating DOL Yes * Provide this information in attached motor data sheet
Operation with variable  driver YES

frequency * Provide this information in attached motor data sheet
Speed Range Operation Curves * Provide this information in attached motor data sheet
Starting Current Curve * Provide this information in attached motor data sheet
[Temperature element PT100 with cable yes *

Jtwo sensors with two cables *

TECHNICAL DATA SUBMERSIBLE PUMP UNIT TO BE SUBMITED BY THE TENDER
Temperature Rating Provide graph temperature variant velocity and power,
eff...etc

IMaximum Operating Depth *

Required water velocity [m/s] * Provide graph temperature variant velocity and power
Cooling shroud Yes/No * According to supplier's recommendation

IBase motor type and strainer *

Min. Thrust Bearing Capacity: [ KN ] 100

IMaximum Diameter [inch] 14 *
4-CONSTRUCTION MATERIAL
Specific ltem Required Offered  Remarks

[Motor housing 1.4571 *

Jupper Seal/Body Casing 2.1050.01 *

JUpper Radial Bearing Support 0.602 *

[Upper Radial bushes Bearing Carbon-

graphite *
Shaft Journal 1.4462 *

|Adapter Motor/Pump 2.0980.02 *

IDown Seal/Body Casing 2.1050.01 *
down Radial bushes Bearing Carbon-

graphite *
IDown Radial Bearing Support 0.602 *
Thrust Bearing Support/casing 0.602 *
Type Epoxy rotor core * Provide this information in attached motor data sheet
Stator double internal Shroud * Provide this information in attached motor data sheet
Cooling impeller 2.1052.01 *
IDiaphragm NBR * As recommended manufacture
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[shaft extension * According to supplier's recommendation
INut &holts& Washers S.S. *
IDrain plug * As recommended manufacture
Protection Class IP 68 *
[Winding wire Insulated
copper
Type upper and down thrust bearing * As recommended manufacture
Shaft axial clearance movement *
Jinsulation Class PE2+PA for
kv *
Thrust Bearing life not less 100000h L-10
Thrust bearing lubrication Adding solution material for improve lubrication and
Water * cooling according manufacture recommendation

Water

*

Size One Cable with 4 conductors * As recommended manufacture
Type Mechanical seal * As recommended manufacture
Sand Guard * As recommended manufacture
Joasket * As recommended manufacture
Cooling liquid Antifreeze +

TECHNICAL DATA SUBMERSIBLE PUMP UNIT TO BE SUBMITED BY THE TENDER

Remarks:

\Where the require in column have not filled the manufacture should filled or completed by attached sheet data

IAdditional Motor Requirements: See Section 2.6
The supplier is requested to attach a technical motor data sheet and dimension in additional to data requested above

PART C Submersible Electrical Power Cable

1-Operation Condition

Specific ltem Required Offered Remarks
Minimum Water Depth from Joint
Cable 220m *
IMaximum Water temperature 60 C *
maximum Operating Temperature
90 C *
Maximum short circuit conductor
Temperature 250 C *
maximum Tensile  stress during
finstallation and operation 15 N/mm2 *
IMinimum bending radius 5d * Manufacture Recommendation
d=diamter of round cable/thickness of
flat cable *
Drinking Water, Approval ANSI/NSF
Iand OSHA *
IMin Nominal Power output [HP] 600 * Manufacture Recommendation
INominal frequency  [Hz] 50 *
INominal Voltage 3phase [V] 3300 *
IMax. frequency [Hz] 60 *
[Maxi. Operation Voltage [V] 3600 *
IMax. Operating Voltage in Well [v] 4000 *
JAC test VVoltage for 15 min [v] 7000 *
JAC test Voltage for motor for 3 min * Manufacture motor recommendation
JMax allowable Drop Voltage 5% *
Current Rating [A} * Manufactures Recommendation and Calculation only
Cross Section of phase Conductor
[imm2] * Manufactures Recommendation and Calculation only
2-CONSTRUCTION MATERIAL
Specific Item Required Offered Remarks
Conductors material: copper, finally
strand class 5 * And According Specification Req.
Conductor insulation type * Manuf. According Specification Req.
Sheath Type * Manuf. According Specification Req.
Sheath Color preferable Blue *

cross section, approval
reference

IMarking: Manufacture name, type, number of core,

T Gn
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Remarks: *

JAdditional Motor Requirements: See Section power cable requirement

[TECHNICAL DATA SUBMERSIBLE PUMP UNIT TO BE SUBMITED BY THE TENDER

PART D RTD Cable

Specific Item Required Offered Remarks

Conductors material: copper, finally

Jstrand class 5 *

Cross Section of phase Conductor 25
I[mmZ] *
Number of conductors 3 *
INominal Voltage ~ [V] 600 *
linsulation class 1000 *
Conductor insulation type *
Sheath Type *
Sheath Color preferable Yellow *

Marking: Manufacture name, type, number of core,
cross section, length,
approval reference

Remarks:

\Where the require in column have not filled the manufacture should filled or completed by attached sheet data

\VVibration sensor cable

Specific ltem Required Offered Remarks

Shielded, twisted pair yes Manufacture Recommendation length more 500meter

PART E Spare Parts

For Pump As required in item 1.8 extra materials of specification
For Submersible Motor As required in item 1.8 extra materials of specification

PART F Testing

JHydraulic Static Pressure test

[Hydraulic Performance test

The bowel assembly shall be none witnessed tested at vendor's premises, according to the Hydraulic
Institute test code Standard ANSI/ HI 2.5.2000

[For acceptance : At rated Head: Q=-0+6%: Efficiency: -0% (No minus tolerance)

[Hydraulic Test Result and Hydraulic static test Certificate should forward to WBWD for Approval before

shipment pump

Performance test for mechanical and electrically integrity.

Vibration test.

[Motor test per IEEE 112. Including No-load test Evaluation

|Ba|ancing of Impeller quality 1ISO 1940/1 grad G2,5 or ANSI S2.19-1975

[Balancing Rotors quality 1SO 1940/1 grad G2,5 or ANSI $2.19-1975

JFunctional Test Motor

[High voltage test of stator winding

Quality Management Process Instruction subjected performance test for submersible pump unit

Certificate manufactures ISO 9001 of manufacture and service of pump and submersible motor.

[TECHNICAL DATA SUBMERSIBLE PUMP UNIT TO BE SUBMITED BY THE TENDER

|Declaration of Conformity Submersible Pump Unit

Remarks

Further requirement of certification and testing return to source quality control specification.

,»  data to be filled up & furnished with the offer
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