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Submersible Pump
General Technical Specification

Submersible Mechanical Parts

Submersible pump shall be of the centrifugal multistage type utilising standard pro-
duction parts and shall be well proven in design, quality of manufacturer and opera-
tional reliability.

Pump bowl shall be of cast iron or cast steel withstanding the pressure and stresses
specified in the bill of quantities, stainless steel is also accepted.

Renewable wear rings have to be fitted to the bowls to maintain good efficiency while
operation in different water quality conditions - offers for pumps not provided with

these wear-rings will not be accepted .

Pump impellers shall be from high grade bronze or stainless steel with flow passages
highly defined to effect a smooth surface and minimum efficiency loss, where appli-
cable balance holes shall be provided in the impeller hub to reduce imposed axial
thrust.

The variation between the borehole diameter given in the bill of quantities and the

maximum diameter of the proposed pump shall not be less than 37 mm.

Pump shaft and the coupling shall be made of high tensile stainless steel of a diame-
ter sufficient to prevent distortion from the stresses imposed on them. Critical shaft

speed shall be above maximum running speed.

The shaft main guide bearing located in the suction and delivery housing of the pump
shall utilise bronze material, (NBR)rubber or stainless steel material may also ac-
cepted, and shall be provided with protection guards to prevent ingress of sand and

incrustations (up to 50 g/m?3).

Pump bowl guide bearing shall be of approved abrasion-resistant materials. All bear-

ings shall be lubricated by water to be pumped.

The pump delivery and housing shall include an upper thrust washer of suitable ma-
terial at the shaft end to absorb up-thrust that occur during pump starting or at any

distract incident.

10.The pump shall incorporate a delivery check valve (built in, non-return valve).
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11.The pump shall be provided with screwed connection (no flange connection) at the

delivery housing (thread of riser pipes API-5L), adaptable to 4”, 6, or 8” Dia. standard riser

pipe otherwise, reducer joint should be provided.

12.A stainless steel strainer shall be provided on the pump suction housing (no synthetic

material will be accepted).

13.Priority of awarding will be to pump units complied with specifications and conditions as

per BOQ and obtain less number of stages.

14. The pump efficiency shall not be less than 75%.

15. Each pump set has to be tested over the complete performance range according to the
1ISO 9906:2012, grade 1B specifications, ISO 2548c¢ class- appendix B, DIN 1944 or any equiv-

elent standard. Separate testing certificates for each pump unit including country of origin

and year of manufacture must be provided upon delivery.

Item No. Part Name Material DESCRIPTION
According to Standards
1. Bowls cast iron G20/G25 (0.6025 or higher) , or Stainless
steel AISI 304 (EN 1.4301) or as per specified in BOQ
2. Diffuser Complied with bowls specs
3. Renewable Bronze, Stainless steel AlISI 304 (EN 1.4301) or higher and
wear-rings rubber is accepted if the bowls and impellers are made from
stainless steel.
4. Impellers Bronze(GCuSn10) or
Stainless steel AlSI 304 (EN 1.4301)or higher or
as per specified in BOQ
5. Pump shaft and | stainless steel AISI 304( EN 1.4301 ) or higher
coupling
6. Shaft guide NBR, Bronze or Stainless Steel AISI 304( EN 1.4301 ) or higher
bearings
7. Suction Stainless Steel AISI 304 (EN 1.4301)or higher
Strainer
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B .Submersible Motor

1. Motors maximum dia. shall not exceed more than 37mm deviation from borehole casing
described in BOQ.

2. Submersible Motor shall be induction squirrel cage "wet" type with rewindable windings
class Y insulation, designed to operate continuously under submerged conditions and shall
comply with the requirements of the IEC Publications 34.

» Have to be selected for starting with DOL, auto-transformers - reduced voltage
throughout the starting sequence (tapping about 70%),

» The winding shall be insulated with an approved heat resistant material (PE2+PA) two
layers: Internal temp. = (90 ©C), Ambient temp = (65 °C).

+ Allow 8 to 10 consecutive starts in one hour when the motor is cold and 6 starts when

the motor is hot.

» Shall be provided with a heavy duty multi pad thrust bearing at the base of the motor to
absorb the shaft down thrust developed by the pump. The bearing design shall incor-
porate tilting thrust pads of bronze or stainless steel arrange to selfadjustment accord-
ing to thrust load. The thrust disc shall be of the same material sheltered with suitable
carbon based (fibre, graphite) or similar approved material, no Teflon or rubber ac-
cepted.

* Has to be filled with potable water or (if additives are used, a certificate needed to ap-
prove of no harm to human use as per OSHA standard).

» asand guard has to be provided to protect the motor,
* mechanical seal of silicon carbide material(stationary and rotary parts) O Motors have

to be equipped with thermal protection sensor, (3- wire PT100 system) thermally con-
tacted to the windings at the upper part of the motor for thermal protection.

* Have to be equipped only with 3-core flat, double insulated marine cable 5 m length,
with tinned annealed copper conductors. The cable alongside the pump casing shall be

covered with a stainless steel guard plate screwed on the pump bowils.

« The diaphragm cover located at the end of the motor has to be made of cast iron

or steel (no synthetic material will be accepted).
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* Working on cooling velocity range upstream the motor
(0.2m/s — 0.5 m/s)

* Motor should adapt taking off on all starting methods(dol., auto trans ,soft starter, vari-
able speed

4. Further Specifications

Motor characteristics:

.synchronous speed:

Ambient water temperature:

Withstanding upstream velocity of the motor:

Min efficiency of the motor:

Power factor

( insulation test) Winding Resistance Values

2 Pole, 3 phase, 400 V O 10%, 50 HzO1%

3000 1/min
up to 65°C
(0.2-0.5) m/s
85%
0.85
2100 M Q

Material Specification Accord-
Item No. Part Name ing to Standards
inl [ AISI 304 (EN 1.4301
1 Motor Shaft f}?glr:\;ss steel AISI 304 ( 301) or
Cast iron G20/G25 and stainless
_ steel AISI 304 (EN 1.4301) or
2. Motor Housing higher
Bronze OR GRAPHITE
3. Motor Guide bearing
Bolts, Nuts, Studs, .
4 Screws, and Washers Sf[alnless Steel AISI 304 (EN 1.4301) or
etc. higher
. Stainless Steel AISI 304 ( EN1.4301) with fi-
> Thrust Bearing (Pad ) ber or graphite based Material
6. Thrust Bearing ( Disc ) | Bronze or Stainless Steel (EN1.4301 ) or higher
7. Diaphragm motor cast iron or steel
bowl cover
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C Documentation and Attachments

(all in English Language)

» The bidder shall specify the local maintenance workshop which will carry out electrical
and mechanical repairs during the guarantee period.

+ The pump and motors shall have labels and rating plates of non-corrodible metal, be
securely screwed or riveted to each pump and motor (serial number, manufacturer,
origin, head, discharge, speed, power, voltage, current, cooling-velocity, PF and fre-

quency etc.) Including all information requested from ISO.

» Each pump set has to be tested over the complete performance range according to the

ISO 9906:2012, grade 1B, or ISO2548Cclass —appendix B, specifications.

Separate testing certificates for each pump unit including country of origin and year of manu-

facture (not exceeding more than one year) must be provided upon delivery.

The bidder shall submit along with his offer the following documents:
« original characteristic curves showing flow, head, power consumption, efficiency, oper-

ation range and NPSH (a photo copy of the curves will not be accepted)

 Installation, operation of maintenance instructions, workshop manuals and two copies
each. Relevant standards used in the material, production and testing Certificate of
testing according to recommended standards. Complete offer has to be submitted con-

taining the following technical documents.

* The bidder has to provide a recent of quality management certificate ISO 9001
All parts and material are eligible to be tested according to standards and specifications at

Royal Scientific Society mechanical design and technology centre. Table of Technical Speci-

fications

The attached details sheet must be completely filled for every item
(all materials of the submersible pump and motor parts have to be
specified!!).

Original characteristic curves have to be clearly marked at the du-
ty point (specified in the bill of quantities) showing flow, head,

power consumption, efficiency (motor & pump), operation range
and NPSH. Incomplete offers will be rejected.
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NO Item Number : Q= JH= ,QTY= UNIT
DESCRIPTION
Pump data
1 | Pump type (brand)
2 | Capacity m3h
3 | Head m
4 | Pump Maximum Diameter As BOQ m
5 | Clearance (well dia.-pump max dia.) mm
6 | Number Of Stages
7 | Pump Efficiency At Duty Point %
8 | Pump Power At Duty Point kW
9 | Casing Material ( Pump Bowl ) material
10 | Impeller Material
11 | Wear Rings Material
12 | Shaft Material and coupling material
13 | Shaft sleeve material
14 | Bearings bush material
15 | Strainer Material
16 | Sand contents max. permitted g/m?
17 | Check valve type
18 | Manufacturer
Motor data
19 | Motor type(brand)
20 | Motor Maximum Diameter mm
21 | Motor rated Power KW
22 | Nominal Current A
23 | Motor Efficiency At Duty Point %
24 | Motor Speed at duty point RPM
25 | Diaphragm material
26 | Diaphragm bowl Cover Material
27 | Mechanical Seal (two segments) materials
28 | Sand Guard( yes/no)
29 | Motor wire insulation material
30 | Motor Feeder Cable Length (3-core only) m
31 | Motor Protection index (IP)
32 | Wire Winding Insulation Material
33 | Motor Winding Insulation Class
34 | Motor Guide Bearing material
35 | Filling Cooling Liquid
36 | Minimum upstream velocity m/s
37 | Sensor Thermal Protection Type(3-wire pt100)
38 | Overall Efficiency @Duty Point %
39 | Withstanding Maximum water ambient Temperature °C
40 | Thrust Bearing Material (tilted segments)
41 | Up thrust pad material
42 | Pump unit overall length m
43 | Country OF Origin
44 | Year Of Manufacture
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Specifications
For Steel Riser (Column) Pipes

The riser pipes shall be in accordance with Standard API-5L X80 Black Steel or galvanized steel.
The pipe shall be seamless and shall be threaded from both sides according to API-5L X80 butters ,

.(pipe length shall be 9-12 m).

Working Pressure
The working pressure for the pipes shall not be less than 60 bars.

WALL THICKNES

9 INCH 8.5—-10 mm

Pipe joint and jointing

The pipes shall be threaded from both sides 8 threads per inch according to API — 5L X80. each
pipe shall be provided with coupling. Long type coupling 20 — 25 cm. threaded from inside must be
according to API — 5L X80; and provide with the other end with protector to prevent damage of thread.

The pipe and couplers when joint together must be aligned through the depth of the bore holes
which reach to 450 m, and shall not have deflection through this distance.

The threading for both pipes and couplings shall be done by the manufacturer of the pipes and
shall not have any failure during threading. The pipes and coupling must be suitable to be used with
submersible pump and bore holes in which depth reach 450m. so it must be strong enough to carry
the pump set, the weight of the pipes and water column to withstand the vibration of the pump set and
the pressure of the water when the valves shutt during the operation of the pump set.

Marking

The pipes shall be marked with the manufacture's symbol or mark plus the code number of
standard specification and inspector stamp. The pipes shall also be stamped with the initials WAJ.

Test Certificate

The Contractor must attached API-5L X80 Pipe Manufacturer Test Certificate or equivalent standard
EVERY COUPLING MUST BE FIXED VERY TIGHT TO THE END OF THREADING.

The bidder should provide the following data in his bid.
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TECHNICAL SPECIFICATIONS

Soft Starters

A.

General Requirements

The starters shall be heavy duty soft starter type as required suitable for a Submersible and Horizontal
pump units ( squirrel cage induction motor 400 volts, 50 HZ, 3 phase ,acceleration and deceleration
control of standard three-phase induction motors). controls the motor performance based on the motor
torque rather than simple voltage or current based control. Advanced control algorithms are
incorporated to help smooth rotation throughout the starting ramp and reducing mechanical instability
at the end of starting.

A digital keypad display is provided for soft starter setup and motor performance display, Three pairs of
back to back SCRs are used to start and stop the motor.

The starters shall have (Kick-start) parameter for submersible pumping system.

1. Each motor starter shall compromise the following:

e Automatic molded case circuit breaker 50 kA rated short circuit breaking capacity (1.2
of rated capacity), NEMA CLASS 10,provided with adjustable thermal and magnetic trip
points.

e All protection and control relays for the pump sets as specified.

e All alarm indication lamps for the pump set as specified.

e Re-settable audible and visible alarm system for all faults.

The By Pass contactors shall be selected in accordance with utilization category AC3 at 400 VAC, (100 %

of rated power).

2. The motor starter shall incorporate the following protection instruments seprable in addition to built-in
protection in softstarter:

Dry running protection relay whith sensitivity equals to or more than 100 K- OHM
Digital motor protection relay which shall trip in case off and desplay alarm until reset panel ( not

instantaneos indicator ):

a.

Incorrect phase sequence

b. Miss phase

@ e o

Over voltage
Under voltage
Over load

Under load
Current unbalance

Motor thermal protection relay, to protect the motor from over heating. Compatible with the sensor

provided in the motor winding which must be PTC sensor as following:
a-digital indication.
b-adjustable from Oc to 100c,trip on 70c.
c-two change over contacts.
e-supply voltage 220v-230v,50 Hz.

Bearings thermal protection relay (4-channels), to protect the bearings from over heating.

Compatible with the sensor provided in the motor and the pump bearing which must be (3-wire
PT100) resistor sensor as following:

a-digital indication.

b-adjustable from Oc to 100c,trip on 70c.

c-two change over contacts.

2025/ #3151/ 45 48 5 sUnall YUK 3 5 Sl s s Al &5 Jaal) J s 5 Al Abual pall 5 Zualall s alall o 01 5 iagbetl
of 3014




10.

11.

12.

e-supply voltage 220v-230v,50 Hz.

Separate current transformers shall be provided for protection and instrumentation duties.The rated
burden shall be as needed by the instrumentation and/or protection, but not less than 10VA.

Fuses and links shall be grouped where appropriate according to these functions and shall be clearly
marked both on panels and the associated wiring diagrams.

The starter shall be fully assembled by the manufacturer, and where modifications such as additions of
extra protection devices or indications are required, these modifications shall be performed in a similar
manner by the original equipment manufactures. In such case full details of modifications and circuit
diagrams shall be provided.

Each starter shall have its own dry running sensor (installed on the suction of its pump, i.e. each pump)
and its own dry running relay inside the starter panel. This protection shall be independent from that
low water level or dry running installed in the reservoir, which shall be connected in series with them as
a protection.

All power circuits in the soft starter panel, shall be protected by molded case circuit breaker (MCCB)
which has adjustable thermal, magnetic trip units and short circuit breaking capacity not less than 50
kA, unless otherwise specified elsewhere, and shall comply with IEC publications 157-1, 292, and 947.
NEMA CLASS 10.

. Control circuit in the soft starter panel. shall be protected by miniature circuit breakers (MCB) with

current limiting feature, and L.C. not less than 6 kA according to IEC 157-1 P1, (or fuses if approved by
WA]).

Complete circuit diagrams shall be provided together with service instructions, and spare parts list for
all components used in the starter panel, and they shall be supplied in a transparent plastic case inside a
pocket on the backside of the panel door.

The manufacturer should conduct the required tests on each starter as per IEC 439-1:1990, and the test
should be witnessed by WA] representative at the suppliers workshop/ or factory. The required tests
are (but not limited to) the following:

a-Visual inspection.

b-Mechanical inspection.

c-Operation test.

d-H.V. test: 2.5 kV for 1 min.

e-Insulation (megger) test.

f-Primary injection test.

g-Secondary injection test (for measuring instruments and protection).

The manufacturer shall submit with the panels test report (certificate) for each panel showing that the
starters were completely tested, and setting of relays were adjusted.

All this protection device including the starter shall be labeled comprehensively for all wires, cables,
devices, etc. with elastic rubber tireless and rigidly-fixed labeled terminal bars for the out going wires
out of starters, all in approved execution of the Engineer & WA].

The supplier shall provide with his bid a detailed list(s) of all components (see please enclosure no. 1),
whether major or minor, which shall be incorporated in his offer and in the starter. Failure to provide
such list(s) shall result in the rejection of the bid.
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13. Each starter shall have terminals for all signals to connect to SCADA system as schematic attached.

14. Each starter shall have power meter including basic readind support R§485 mode bus, the power meter
shall installed on front door.

B. Starter Construction

1. The motor starter shall be housed in a suitable factory built assemblies "FBA" complying with IEC 439-
1:1990, FBA shall be of cubical type the front of which shall have a smooth well finished surface.

2. The FBA shall be manufactured to a high standard from steel sheet minimum thickness 2 mm and shall
be adequately braced to give a rigid structure. Adequate removable eye bolts for lifting purposes shall
be provided.

3. Access to the cubicles compartment for all normal routine maintenance shall be from the front by
hinged and lockable doors secured with cam type fasteners and cylinder locks with removable key.
Hinges shall be of substantial size and stops shall be provided to prevent doors touching adjacent
cubicles. Other access shall be by means of bolted panels. The maximum width of any door shall be 800
mm.

Protection category of starters' enclosures shall be at least IP54 according to IEC publication 529-10/91.
All cables and piping shall be made through glands in a plate covering the base of the cubicles.

The base plate shall be of non magnetic material to avoid electric heating.

N oo g &

All the wiring, instruments, devices and all parts of the panel shall be facing the front of the panels, i.e. it
shall not be needed to go to the rear of the panels to do anything to it, anytime (for dismantling,
maintenance, reinstallation, etc.)

8. Each starter panel shall enclose all related devices (i.e. equipment, contactors, relays, controls, etc.), no
devices related to the starter shall be installed outside the starter enclosure, unless otherwise specified.

9. Unless otherwise mentioned elsewhere or approved by the engineer, the minimum facial width of the
starter shall not be less than (60) cm, and the depth shall not be less than (30) cm. The height shall be
approved initially by the Engineer according to the power rating of the starter.

10. Components shall be mounted in a way to prevent mechanical shocks transmitted from large
components to small components and there by adversely affecting their proper functions. The
components shall be so arranged to give adequate accessibility for maintenance and for removal of any
one component with the minimum disturbance to the wiring. All bolts, nuts, screws, hinges, handles,
etc., shall of galvanized or stainless steal, cadmium plated steel, or chrome-plated steel as appropriate.

11. The internal wring of all cubicles shall be completed before delivery.

12. Interlocks of a substantial mechanical type shall be provided in each cubicle between the door and the
circuit breaker so that the door cannot be opened unless the circuit breaker is in the OFF position and
all live parts, which can be accidentally touched, have been disconnected.

13. The design of each motor control switchboard shall also comply with the requirements of class 3
equipment of BS 5486 (clause N.2.1.3). The outline of this requirement is as follows:

Class 3: The whole busbars, including the conductor connecting the busbars to each outgoing unit shall be
arranged to withstand a short circuit at any point.

14. The FBA shall be designed to withstand any external fault. In the event of any internal arcing fault on a
functional unit, the damage should be confirmed to that unit so that the busbars and all other functional
units remain fit for further service. However, the conductors connecting the busbars to the outgoing
unit might be damaged by the internal arcing fault.

15. Every starter panel with height less than 1600 mm shall have an empty metal base covered from the
sides for a height not less than 30 cm in which nothing shall be installed. There must be left additional
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30 cm over that base to install any connection bar or terminal L bar for cables to the panel C.B. and for
the outgoing cables to the motor.

For free standing enclosures with height 1800 mm and above, a 100 mm steel plinth shall be installed.

16. Each starter panel shall contain fan with shutter and pilot light which ON when open the door.

C. Controls, Indication & Alarms:

1. The operating push buttons, switches, or handles of all circuit breakers, motor starters, isolators, etc.
shall be located on the doors of the cubicles, and there shall be visual indications of the "ON" and "OFF"
positions.

2. All operations of fault and alarm circuits shall be clearly and individually indicated on the front of the
switchboard by lamp operation.

3. Fault and alarm indication lamps shall remain ON until the cause has been cleared and the system has
been manually reset.

4. The front of the starter panels shall contain the following signaling, controls and instruments:

a-A set of "ON" and "OFF" push buttons.

b-One voltmeter 0-500VAC with selector switch to monitor the 3 phases + neutral voltages.
c-Three ammeters "one per phase" with double scale.
d-One running hours recorder without resetting facility to record up to 9999 hours.
e-Indication lamps to show the following:

e Motor "ON" and "OFF" and "FAULT".

e The motor is overloaded.

e Low water level trip.

e Motor winding high temperature trip.

e R-S-T indication lamps (for A.T.ST. 350 kW and above).
f-One operating pulses recorder or meter (digital type) for starts count.
g-One stay-put push button for emergency stopping.

h-One audible alarm Re-settable buzzer for all faults.

i- Local /remote selector switch.

j- one digital KWH meter (to measuring voltage, current, power active and re-active, ....etc)
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5.Indication lamps and push buttons shall be colored as follows:

Indicating Lamp Color
ON Green
OFF Red
Fault Red
Alarms Yellow
Heaters Blue
Push Buttons Color
Start Green
Stop Red
Alarm Accept Black or White
Emergency Stop Red
Horn Silencer Yellow

6. Each indicating lamp shall be of illuminated push-button type, in order to incorporate a push-to-test
feature (centralized lamp test is not accepted).

7. For the purpose of remote indication, voltage free contact shall be provided to duplicate the ON, OFF
and fault indications. The contacts shall be wired to outgoing terminals and shall be rated for 2 Amps
at 24 volts DC.

Documentation and Attachments:

The bidder shall specify relevant standards used in the materials, the major component must be
supplied from a manufacture which have an  I1SO 9001 certificate where it shows in attached cata-
logues.

The panel assembler must provide ISO 9001 certificate which should be valid and awarded for not
less than one year .

The attached details sheet must be completely filled for every item.
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Starter Details

Starter Rating:

Type:

Manufacturer:

Country of Origin:

e Countr
= Description Setting Type Manufacturer : .y Remarks
3 Dim. of Origin
1 Main Clrcm_t Breaker, A

adj.
2 Soft Starter KW
3 By Pass contactor KW
4 Digital motor protection
5 KWH digital ViiLl213
kw,.
6 Liquid level relay k.ohm
7 THERMAL relay PTC
8 THERMAL relay PT100
9 Push buttons
10 Voltmeters
Voltmeter selector
11 .
switch
12 Ammeters /5A
13 Current transformer
14 MCBs and fuses
15 MMPU if specified /5A
16 Relay 220 VAC
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17 Emergency Stop

18 Run Hour Meter

19 Pilot Light 220 VAC

20 Run Counter

21 Fan with Shutter

22 Enclosure Mm
23 Terminals

24 Others
Delivery time:

Note: Please fill one sheet for every starter rating.
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