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1 Borehole (Submersible) Pump for Water Well

11

Submittal

The Contractor/Supplier shall provide a complete submittal and to include at least

1.2

the followingrequirements:

detailed pump performance curves

Material of construction for all part of the pump.
Pump technical data sheet.

List of required and recommended spare parts

YV V VYV

Reference Standards

The Codes and Standards generally applicable to the work of this section

are listed. Codes andupdated Standards at the time of bid shall be used.

Table 26: Reference Standards for Submersible Water Pumps

Iltem Standard Description
A HI - Centrifugal, Rotary and Reciprocating Pumps, Hydraulic Institute
Hydraulic | Standards
Institute
B ASTM — American Society for Testing and Materials
B.11 | A48 Gary Iron Castings, Standard Specification
B.2 | A108 Steel Bars, Carbon, Cold-Finished, Standard Quality, Standard
B.3 | A153 Zinc Coating (Got-Dip) on Iron and Steel Hardware
B.4 | Al64 Electrodeposited Coatings of Zinc on Steel
B.5 | A385 Providing High-Quality Zinc Coatings (Hot-Dip)
B.6 | B62 Composition Bronze or Ounce Metal Castings
B.7 | B584 Copper Alloy Sand Casting for General Applications
C ISO International Organization for Standardization
C.1 |ISO 9001 | For quality management systems
C.2 | ISO 9906 | A standard for testing and evaluating the performance




Iltem Standard Description
D IEC International Electrotechnical Commission
D.1 | IEC 60034 | This standard covers the design, manufacturing, and testing of
rotating electrical machines, including electric motors used in pumps
E Others
E.1 | UL Listing | For safety certification

1.3 Pump Efficiency
The minimum accepted efficiency for the pumps will be as mentioned in the below table:

Table 27: Minimum Accepted Efficiency-Submersible Pumps

Pump Capacity (m3/h) Minimum Efficiency
Q<50 70%
100 > Q = 50 75%
Q =100 80%

1.4 Testing of Submersible Centrifugal Pumping Units

» The manufacturer shall conduct all tests required at the factory test bench to ensure thatthe
equipment furnished conforms to the required specifications and complies with the requirements
of applicable codes and Standards. Original test certificates and performance curves must be
submitted within the handover.

» Performance Tests: All the pumps shall be tested in Manufacture’s Works at rated speed for
capacity, head, efficiency, and break horsepower. Pumps shall be given running testsover the
entire operating range covering from the shut-off head to maximum flow. Testingof pumps shall
be in according to DIN EN SO 9906:2012, the grade of acceptance is according to the below

table:
Table 28: Accepted tolerance for pump performance test
Pump Absorbed Power at Duty Point (kW) Test Acceptance criteria
P <20 ISO 9906:2012: Gr 2B
P =20 ISO 9906:2012: Gr 1B

A certified factory performance test should be sent before shipping to get the approval

on the test.



1.5 Motor Tests.

» Each motor shall be tested at the manufacturer’s plant to determine that it is free from electrical
or mechanical defects and to provide assurance that it meets the requirementsof these
specifications.

» The following tests/inspections are to be performed as part of the Routine Test:

- Visual inspection
- Withstand voltage test (High-potential test)
- Insulation resistance measurement
- Winding resistance measurement cold
- Terminal markings and direction of rotation
- No-load running current and power at 50 Hz
- Short circuit point at 50 Hz (Locked-rotor test)
» The following tests/inspections are to be performed as part of the Type Test on a singlemotor

from each type/size, in addition to the Routine Test of the individual motors:

- No load test at rated voltage and frequency
- Short circuit test at rated current and frequency
- Temperature rise test
- Determination of efficiency
- Overload test
- Starting performance test
- Multi-point load test (Partial loads)
» Two Certified copies of reports of each test shall be sent prior to shipment of the motorfrom the

manufacturer’s plant.

1.6 General Requirements
The Contractor/supplier shall refer to the (ANSI), Hydraulic Institute (HI),

ISO Standard, and otherrelevant standards for the design and manufacturing
of the vertical pump. Additionally, the Contractor/supplier shall ensure that
the technical data sheet shall fulfill the Compliance Sheet requirements at a
minimum.

Below table summarizes the required technical specifications for pump and
motor performance aswell as the required material, and the offered pumping

units must match all these requirements



Table 29: General technical requirement for pump & motor SUBMERSIBLE PUMP

Cast iron G20/25 or higher, Austenitic stainless

1. Bowls & Diffuser .
steel, or duplex stainless steel

2. Renewable wear-rings Bronze, Austenitic stainless steel, NBR, or Noryl
Bronze (GCuSn10) or casted Austenitic Stainless

3. Impellers
steel

4. Pump shaft and coupling Austenitic stainless steel, or duplex stainless steel

S. Shaft guide bearings NBR, Bronze, or Austenitic stainless steel

6. Suction Strainer Austenitic stainless steel

7. Motor Shaft Austenitic stainless steel or duplex stainless steel

8 Motor Housing Cast iron G20/25, Austenitic stainless steel, or
duplex stainless steel

9 Motor Guide bearing Bronze OR Graphite

10 Bolts, Nuts, Studs, Screws, and Austenitic stainless steel, or duplex stainless steel

Washers etc.

11 Thrust Bearing (Pad) Austenitic stainless steel, Ceramic or Carbon-
based Material

12 Thrust Bearing (Disc) Carbon-based Material, Austenitic stainless steel

13 Diaphragm motor bowl cover Cast iron or steel

14 Mechanical seal Carbide material (stationary and rotary parts)

15 Motor characteristics 2 Pole (3000 rpm), 3 phase, 400 V + 10%, 50
Hz+1%

16 Ambient water temperature Up to 30°C

17 Min motor efficiency Not less than 85%

18 Power factor Not less than 85%

19 No. of starting per hour 10

20 IP Protection 68

21 Insulation class Y




1.7 General Requirement / Submersible Pump:

>

>

Duty point must be at BEP or near to BEP by a maximum of -3%.

Flat cure is not accepted, this means that the shutoff head must be higher than the
rated head by 10% at least

The submersible pump shall be of the centrifugal multistage type utilizing standard

production parts and shall be well-proven in design, quality of manufacturer, and

operational reliability.

The distance between the borehole Casing diameter given in the bill of quantities and the
maximum diameter of the proposed unit shall not be less than 37 mm.

The shaft main guide bearing located in the suction and delivery housing of the pump shall be
provided with protection guards to prevent ingress of sand and incrustations (upto 100 g/m3).
The pump delivery and housing shall incorporate a thrust washer of suitable material atthe shaft
end to absorb the up thrust that occurs during pump starting.

The pump shall incorporate a delivery check valve (built-in, non-return valve).

The pump shall be provided with a screwed connection (no flange connection) at the delivery
housing (thread of riser pipes API-5L), knowing that if the flow is less than 70m3/h, it must be
adaptable to 4 inches Dia standard riser pipe, otherwise, reducer jointshould be provided with the
unit.

Priority of awarding will be to pump units comply with specifications and conditions as perBOQ
and obtain a smaller number of stages and high efficiency.

The operation point must be in the middle of the curve to give flexibility for the pump in

operation while the water level changes.

1.8 General Requirement / Submersible Motor

>

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

The motors must be designed to the following specifications:



Shall be rated 10 t015% above the maximum required power at duty point of thepump
performance. (Pm=Pp*1.15) @ Duty point .

The winding shall be insulated with an approved heat-resistant material (PE2+PA orequivalent) in
two layers: (PVC NOT ACCEPTED).

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

motor is hot.

Shall be provided with a heavy-duty up thrust and multi-pad thrust bearing at the base of the
motor to absorb the shaft down thrust developed by the pump. The bearing design shall
incorporate tilting thrust pads of bronze or stainless steel arrange to self-adjustment according

to thrust load. The thrust disc shall be of thesame material sheltered with suitable carbon-based
(fibre, graphite) or similar approved material, no Teflon or rubber accepted.

Filled with potable water or (if additives are used, a certificate is needed to approveof no harm to
human use as per OSHA standard).

A sand guard must be provided to protect the motor,

Equipped with thermal protections (3-wire PT-100 system) thermally contacted tothe windings
at the upper part of the motor for thermal protection.

Equipped with 5 m three-core- single cable with double-layer insulated marine cables, which are
allowed to be used in drinking water, with tinned annealed copperconductors. The cable
alongside the pump casing shall be covered with a stainless-steel plate screwed on the pump
bowls.

Working up to a cooling velocity of 0.2m/s - upstream of the motor.

Year of manufacture should be not more than the previous 12 months

Motor should adapt taking off on all starting methods (DOL., Auto trans (tappingabout 70%)

, Soft starter, variable speed (VFD)).

PUMPS EVALUATION CRITERIA

For Pumps item in the BOQ, the financial evaluation will be based on
LCC (Life Cycle Costing) after complying with technical specifications.
Below table clarifies the criteria for evaluation and this criterion will apply on
pumps price item in the BOQ.

The Supplier/Contractor shall fill out Pumps Evaluation Criteria / LCC (Life Cycle Costing)

Sheet.




Pumps Evaluation Criteria / LCC (Life Cycle Costing)

.. Filled By
Description Notes Bidder
Initial investment (JOD) Negative value
Electricity Tariff KWh
(JOD) 0.096 JOD 0.096
Average power (kW) (P1, Absorbed power by motor)
(treated positively)
Average operating 24*365
(hours/annum)
Average power (P1, Absorbed power
by motor) (KW) x annual
Annual energy cost operating hours (h) x cost kWh
(cost treated negative)
Estimated lifetime 10
(years)
Discount rate (Bank Interest Rate) 6%
Inflation 7%

LCC




1.9 Compliance Sheet

The Supplier/Contractor shall fill the following Compliance sheet:

Item | Description Required Specification Bidder data | Deviation
No.
1 Pump Types Submersible Borehole
2 Flow (m3/hr)
3 Head (m)
4 Fluid type Drinking water with sand content (100
gr/ms3)
5 Minimum Efficiency Table 27: Minimum Accepted Efficiency-
(Hydraulic) Submersible Pumps
6 No. of Stages
7 Electrical operation 3 phase, 400 v £ 10%, 50 Hz.
parameters at the site
8 Acceptable pump's Table 28: Accepted tolerance for pump
performance curve performance test
standard
9 Pump bowl and diffuser | Castiron G20/25 or higher Austenitic
stainless steel, or duplex stainless steel
10 Pump impellers Bronze (GCuSn10) or casted
Austenitic Stainless steel
11 Pump shaft Austenitic Stainless Steel, or Duplex
Stainless Steel
12 Renewable wear ring Austenitic Stainless Steel, Noryl, Bronze,
or duplex stainless steel
13 Mechanical Seal Carbide material (stationary and rotary
parts)
14 Pump test acceptance | Table 28: Accepted tolerance for pump
standard performance test
15 Motor type Submersible




Item | Description Required Specification Bidder data | Deviation
No.
16 Motor rated power (kW) | 10 to 15% above the absorbed power at
duty point
17 Motor efficiency Min 85%
18 Power factor Not less than 0.85
19 IP protection for motor | 68
20 Insulation Class Y
21 Motor thermal RTD embedded in motor winding
protection
22 Motor starting methods | DOL, Auto trans, Soft Starter, Variable
Speed
23 No. of starting times 10
24 Clearance between Not less than 37 mm
given casing diameter
and pumping unit max.
diameter
25 Pump brand/origin
26 Motor brand/origin

Note: the offered pumping units must comply with the required technical specificationseither

mentioned in the compliance sheet or not mentioned




2 Borehole (Submersible) Pump for Water Well with Permanent

Magnetic Motor

2.1

Submittal

The Contractor/Supplier shall provide a complete submittal and to include at least

the fol

lowingrequirements:

» detailed pump performance curves

» Material of construction for all part of the pump.
» Pump technical data sheet.

» List of required and recommended spare parts

2.2 Reference Standards
The Codes and Standards generally applicable to the work of this section are
listed. Codes andupdated Standards at the time of bid shall be used.
Table 30: Reference Standards for Submersible Water Pumps
Item Standard Description
A HI — Centrifugal, Rotary and Reciprocating Pumps, Hydraulic Institute
Hydraulic | Standards
Institute
B ASTM — American Society for Testing and Materials
B.11 | A48 Gary Iron Castings, Standard Specification
B.2 | A108 Steel Bars, Carbon, Cold-Finished, Standard Quality, Standard
B.3 | A153 Zinc Coating (Got-Dip) on Iron and Steel Hardware
B.4 | Al64 Electrodeposited Coatings of Zinc on Steel
B.5 | A385 Providing High-Quality Zinc Coatings (Hot-Dip)
B.6 | B62 Composition Bronze or Ounce Metal Castings
B.7 | B584 Copper Alloy Sand Casting for General Applications
C ISO International Organization for Standardization
C.1 |I1SO 9001 | For quality management systems




Item Standard Description
C.2 | 1ISO 9906 | A standard for testing and evaluating the performance
D IEC International Electrotechnical Commission

D.1 | IEC 60034

This standard covers the design, manufacturing, and testing of

rotating electrical machines, including electric motors used in pumps

E Others

E.1 | UL Listing

For safety certification

2.3 Pump Efficiency

The minimum accepted efficiency for the pumps will be as mentioned in the below table:

Table 31: Minimum Accepted Efficiency-Submersible Pumps

Pump Capacity (m3/h) Minimum Efficiency
Q<50 70%
100 > Q =50 75%
Q =100 80%

2.4 Testing of Submersible Centrifugal Pumping Units

» The manufacturer shall conduct all tests required at the factory test bench to ensure thatthe
equipment furnished conforms to the required specifications and complies with the requirements
of applicable codes and Standards. Original test certificates and performance curves must be
submitted within the handover.

» Performance Tests: All the pumps shall be tested in Manufacture’s Works at rated speed for
capacity, head, efficiency, and break horsepower. Pumps shall be given running testsover the
entire operating range covering from the shut-off head to maximum flow. Testingof pumps shall
be in according to DIN EN SO 9906:2012, the grade of acceptance is according to the below

table:

Table 32: Accepted tolerance for pump performance test

Pump Absorbed Power at Duty Point (kW) Test Acceptance criteria

P <20

ISO 9906:2012: Gr 2B

P =20

ISO 9906:2012: Gr 1B




A certified factory performance test should be sent before shipping to get the approval
on the test.

2.5 Motor Tests.

» Each motor shall be tested at the manufacturer’s plant to determine that it is free from electrical
or mechanical defects and to provide assurance that it meets the requirementsof these
specifications.

» The following tests/inspections are to be performed as part of the Routine Test:

- Visual inspection

- Withstand voltage test (High-potential test)

- Insulation resistance measurement

- Winding resistance measurement cold

- Terminal markings and direction of rotation

- No-load running current and power at 50 Hz

- Short circuit point at 50 Hz (Locked-rotor test)

» The following tests/inspections are to be performed as part of the Type Test on a singlemotor
from each type/size, in addition to the Routine Test of the individual motors:

- No load test at rated voltage and frequency

- Short circuit test at rated current and frequency
- Temperature rise test

- Determination of efficiency

- Overload test

- Starting performance test

- Multi-point load test (Partial loads)

» Two Certified copies of reports of each test shall be sent prior to shipment of the motorfrom the

manufacturer’s plant.



2.6 General Requirements

The Contractor/supplier shall refer to the (ANSI), Hydraulic Institute (HI),
ISO Standard, and otherrelevant standards for the design and manufacturing
of the vertical pump. Additionally, the Contractor/supplier shall ensure that
the technical data sheet shall fulfill the Compliance Sheet requirements at a
minimum.
Below table summarizes the required technical specifications for pump and
motor performance aswell as the required material, and the offered pumping

units must match all these requirement



Table 33: General technical requirement for pump & motor SUBMERSIBLE PUMP

Cast iron G20/25 or higher, Austenitic stainless

1. Bowls & Diffuser .
steel, or duplex stainless steel

2. Renewable wear-rings Bronze, Austenitic stainless steel, NBR, or Noryl
Bronze (GCuSn10) or casted Austenitic Stainless

3. Impellers
steel

4. Pump shaft and coupling Austenitic stainless steel, or duplex stainless steel

S. Shaft guide bearings NBR, Bronze, or Austenitic stainless steel

6. Suction Strainer Austenitic stainless steel

7. Motor Shaft Austenitic stainless steel or duplex stainless steel

8 Motor Housing Cast iron G20/25, Austenitic stainless steel, or
duplex stainless steel

9 Motor Guide bearing Bronze OR Graphite

10 Bolts, Nuts, Studs, Screws, and Austenitic stainless steel, or duplex stainless steel

Washers etc.

11 Thrust Bearing (Pad) Austenitic stainless steel, Ceramic or Carbon-
based Material

12 Thrust Bearing (Disc) Carbon-based Material, Austenitic stainless steel

13 Diaphragm motor bowl cover Cast iron or steel

14 Mechanical seal Carbide material (stationary and rotary parts)

15 Motor characteristics 2 Pole (3000 rpm), 3 phase, 400 V + 10%, 50
Hz+1%

16 Ambient water temperature Up to 30°C

17 Min motor efficiency Not less than 90%

18 Power factor Not less than 85%

19 No. of starting per hour 10

20 IP Protection 68

21 Insulation class Y




2.7 General Requirement / Submersible Pump:

>

>

Duty point must be at BEP or near to BEP by a maximum of -3%.

Flat cure is not accepted, this means that the shutoff head must be higher than the
rated head by 10% at least

The submersible pump shall be of the centrifugal multistage type utilizing standard

production parts and shall be well-proven in design, quality of manufacturer, and

operational reliability.

The distance between the borehole Casing diameter given in the bill of quantities and the
maximum diameter of the proposed unit shall not be less than 37 mm.

The shaft main guide bearing located in the suction and delivery housing of the pump shall be
provided with protection guards to prevent ingress of sand and incrustations (upto 100 g/m3).
The pump delivery and housing shall incorporate a thrust washer of suitable material atthe shaft
end to absorb the up thrust that occurs during pump starting.

The pump shall incorporate a delivery check valve (built-in, non-return valve).

The pump shall be provided with a screwed connection (no flange connection) at the delivery
housing (thread of riser pipes API-5L), knowing that if the flow is less than 70m3/h, it must be
adaptable to 4 inches Dia standard riser pipe, otherwise, reducer jointshould be provided with the
unit.

Priority of awarding will be to pump units comply with specifications and conditions as perBOQ
and obtain a smaller number of stages and high efficiency.

The operation point must be in the middle of the curve to give flexibility for the pump in

operation while the water level changes.

2.8 General Requirement / Submersible Motor

>

>

Submersible Motor shall be permanent magnetic class F insulation, designed to operate
continuously under submerged conditions and shall comply with the requirements of the IEC
Publications 34.

The motors must be designed to the following specifications:



Shall be rated 10 to15% above the maximum required power at duty point of thepump
performance. (Pm=Pp*1.15) @ Duty point .

The winding shall be insulated with an approved heat-resistant material (PE2+PA or
equivalent) in two layers: (PVC NOT ACCEPTED).

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

the motor is hot.

Shall be provided with a heavy-duty up thrust and multi-pad thrust bearing at the base of
the motor to absorb the shaft down thrust developed by the pump. The bearing design
shall incorporate tilting thrust pads of bronze or stainless steel arrange to self-adjustment
according to thrust load. The thrust disc shall be of thesame material sheltered with
suitable carbon-based (fibre, graphite) or similar approved material, no Teflon or rubber
accepted.

Filled with potable water or (if additives are used, a certificate is needed to approveof no
harm to human use as per OSHA standard).

A sand guard must be provided to protect the motor,

Equipped with thermal protections (3-wire PT-100 system) thermally contacted tothe
windings at the upper part of the motor for thermal protection.

Equipped with 5 m three-core- single cable with double-layer insulated marine cables,
which are allowed to be used in drinking water, with tinned annealed copperconductors. The
cable alongside the pump casing shall be covered with a stainless-steel plate screwed on the
pump bowls.

Working up to a cooling velocity of 0.2m/s - upstream of the motor.

Year of manufacture should be not more than the previous 12 months

Motor should adapt taking off on all starting methods variable speed drive (VFD).
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2.9 Compliance Sheet

The Supplier/Contractor shall fill the following Compliance sheet:

IN WATER AND WASTEWATER FACILITIES

Iltem | Description Required Specification Bidder data | Deviation
No.
1 Pump Types Submersible Borehole
2 Flow (m3/hr)
3 Head (m)
4 Fluid type Drinking water with sand content (100
gr/ms3)
5 Minimum Efficiency Table 27: Minimum Accepted Efficiency-
(Hydraulic) Submersible Pumps
6 No. of Stages
7 Electrical operation 3 phase, 400 v + 10%, 50 Hz.
parameters at the site
8 Acceptable pump's Table 28: Accepted tolerance for pump
performance curve performance test
standard
9 Pump bowl and diffuser | Castiron G20/25 or higher Austenitic
stainless steel, or duplex stainless steel
10 Pump impellers Bronze (GCuSn10) or casted Austenitic
Stainless steel
11 Pump shaft Austenitic Stainless Steel, or Duplex
Stainless Steel
12 Renewable wear ring Austenitic Stainless Steel, Noryl, Bronze,
or duplex stainless steel
13 Mechanical Seal Carbide material (stationary and rotary
parts)
14 Pump test acceptance Table 28: Accepted tolerance for pump
standard performance test
TECHNICAL SPECIFICATIONS FOR THE SIGNIFICANT ENERGY USERS 37




Item | Description Required Specification Bidder data | Deviation
No.
15 Motor type Permanent Magnetic Submersible
16 Motor rated power (kW) | 15% above the absorbed the power at
duty point
17 Motor efficiency Min 90%
18 Power factor Not less than 0.85
19 IP protection for motor 68
20 Insulation Class Y
21 Motor thermal RTD embedded in motor winding
protection
22 Motor starting methods | DOL, Auto trans, Soft Starter, Variable
Speed
23 No. of starting times 10
24 Clearance between Not less than 37 mm
given casing diameter
and pumping unit max.
diameter
25 Pump brand/origin
26 Motor brand/origin

either mentioned in the compliance sheet or not mentioned

38

Note: the offered pumping units must comply with the required technical specifications
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ITEM

Q/H

DIA.
PUMP

DIA.
MOTOR

QUA.

UNIT

MAT.

UNIT
PRICE/J.D

TOTAL
/1.0

BRAND

/
ORIGIN

DELIVERY

20/80
dae"4 duolil

6"

6"

NO

SS

50 /500
Aaliil) i
4_‘?‘H4

8”or
less

8"/ 9"

NO.

SS

100/100
Ada" padualds

"8/"6

=or<8"

NO

SS

100/150
Aol
@IIG

8ll

8"

NO

SS

50/400
dualss
) "4444&.'.
Ada

||8||

NO

SS

100/300

NO

SS

50/300
Lalill) ki
4_5‘n4

8"

NO

SS

50/250
Lalas)) ks
4_5‘n4

"8/"6

NO

SS

50/200
dualill) ki
"4

6”

6"

NO

SS

10

100/400
dolis
4ie"6

8"

lI8/9ll/10"

NO

SS

11

200/200
4olds

9"/10"

9"/10"

NO

SS

12

150/200

8“/9"

8"/9"

NO

SS

13

25/250
dde" Jdolds

6"

6"

NO

SS

14

25/350
|l4¢pm
4o

II7/II6

8"

NO

SS

) ang

"

252 90

TOTAL
PRICE
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TOTA
ITE QUA | UNI UNIT L BRAND
KW DIA. DELIVERY
M N. T PRICE PRIC /ORIGIN
E

1 | oedal/170 | 2 NO | "90r10”

129 to Less
2 3 6 | NO | han 9>

Cia/T75
3 4 NO 8"
4 (Fwsa/92 6 NO g 5

. t\
5 s/63 4 NO 8" a\‘
6 /35 2 NO | 7"or6" QQ\
7 @3S, Inol| s e
8 Coessa/dS 2 NO 8"
9 /45 2 NO | 7"or6"

170/ya
10 2 NO | 9"

147t0150
11 " 4 NO | 9”

[Cra
TOTAL
PRICE:
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