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Technical specifications for Horizontal centrifugal pumping units

The minimum requirements for the pumps shall be as indicated below with a following
Capacity’s
Q=150 m3/hr, H= 250 m

The pump shall be horizontal spindle centrifugal type directly coupled to the driving motor
through flexible coupling, which is to be protected by a coupling guard.

The offer shall contain full information regarding the pump and complete original
characteristic curve showing :
a. flow and head
b. power consumption
c. Efficiency, and
d. NPSH.
(A photo copy of the curves will not be accepted and the offer will be

rejected)

The pump shall be quite in operation, free from vibration and shall be designed for
continuous duty. It shall have stable operating curves and shall be in accordance with the
specifications specified hereinafter.

The pump capacity and total dynamic head shall be as stated in the bill of quantities. The
pump shall be able to work under a suction lift below the pump level.

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

The pump casing should be made of best quality gained cast iron, ductile or cast steel.
The impeller shall be constructed of the best quality bronze. They shall be smooth, well
finished, and free from holes and imperfections. Impeller shall be securely fitted to the

spindle and in such manner that they do not loosen or become detached when the pump is in
operation or when it is rotates in the opposite direction be reverse motor connection.
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9- The pump shaft shall be stainless steel and fitted with renewable sleeves to protect the
shaft.

10- The pump shall be fitted with two Borden pressure gauges connected to the section side and
the discharge side and placed on the pump so as to be easily readable, each gauge shall be
provided with an isolating cock. Each pump should be supplied with low and high pressure
switches including its gaskets, bolts, and nuts. The reading shall be directly in meters of
water.

11- All bolts, nuts, studs, screw, washers etc... Shall be stainless steel or cadmium plated
steel.

12- Labels and plates shall be non-corrodible metal and rating plates shall be securely screwed
or riveted to each pump or motor casing. These shall be stamped or deeply engraved in such
a way that the lettering will not be obliterated. Rating plates shall include all information
required by BS 2613 or BS 4999 or equivalent 1SO, in addition to the pump make, impeller
size, head and output at normal duty speed, serial number, pump curve number, power and
current.

13- Operating speeds
Suppliers shall offer 3000 rpm for all surface pumps

14- Standards and tests — each pump shall be tested over the complete duty range to comply
with the latest BS, ISO, DIN standard specifications for testing of pumps and motors. The
bidder shall submit along with his offer or on the date of agreement original copies in
English language of the relevant standards used in the material, production and testing.
Nevertheless the bidder shall indicate in his offer the standards used. Test certificates
however shall be provided.

15- Foundation — the supplier shall give complete details for the set foundation on which the
pumping set will be mounted.

16- Driving motor — each pump shall be equipped with an electric squirrel cage motor, totally
enclosed fan cooled (TEFC). It shall be horizontal foot mounted, construction type
B3, according to DIN 42950, and shall be protected against the ingress of splashed
water according to ZI.E.C.IP 54, or equivalent international standards, and shall be in
accordance with the following.

The nominal supply voltage shall be 3-phase, 400 volts, 50 HZ.

The electric motor shall be fitted with graspable ball bearing.

The electric motor shall have insulation to class F.

The electric motor shall be provided with a terminal box of adequate size for the supply

cables.

5. The electric motor shall be continuously rated at least 15% above the maximum power
absorbed by the pump over the complete head and capacity range of the pump.

6. The electric motor shall be provided with inside thermal protection (thermistor bimetal

type) to protect the winding against overheating.

7. The electric motor efficiency shall not be less than 94% for those motors above 50
kw, and below these rating supplier shall clearly indicate the maximum performance
possible.

el AN

(The offer must provide motor efficiency or the offer will be rejected)

21



duiay gal) Adasal dpaday cliidas &y 58

17- Product data
Suppliers shall identify the manufacturers name and details for motors used on
All pumps

18- Manufacturers works tests
Works tests shall be accompanied by a suitable works test certificate
Indicating the performance of the pump over its entire range.
The tests shall be in accordance with 1ISO 5198 .1998 (Previously class A)

19- Design

Horizontal coupled design with radial nozzles, suction on right and discharge on top and the
rotation CW, rolling element bearing on both ends and drive on the suction side, pump with
plain bearing at any end is not accepted.

1.1 Submittal

The Contractor/Supplier shall provide complete submittal and

include at least 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.

Y V V

1.2 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.
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Table 6: Reference standards for Horizontal 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 EN European Standard
Cl EN 1563 European Standard defines the grades and the corresponding
requirements for spheroidal graphite cast irons.
EN 10088 | standard used on general purpose stainless steel
Item Standard Description
D DIN German Standard
D1 | DIN 1693 | Germany standard for stipulating the physical properties of ductile iron
E ISO International Organization for Standardization
E.1 | ISO 9001 | For quality management systems
E.2 | ISO 9906 | A standard for testing and evaluating the performance
F IEC International Electrotechnical Commission
F.1 | IEC 60034 | This standard covers the design, manufacturing, and testing of
rotating electrical machines, including electric motors used in pumps
J Others
J.1 | UL Listing | For safety certification
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1.1 Pump Efficiency

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

below table:
Table 7: Minimum Accepted Efficiency
Pump Capacity (m3/h) Head (m) Minimum Efficiency
Q<100 H =100 70%
Q<100 H < 100 75%
250 > Q =100 All ranges 75%
1000 > Q = 250 All ranges 80%
Q = 1000 All ranges 85%

1.3 Testing of Horizontal Centrifugal Pumping Units

>

The manufacturer shall conduct all tests required at the factory test bench to ensure
thatthe equipment furnished conforms to the required specification and compliance
with the requirement of applicable codes and Standards. Original test certificates
and performance curves must be submitted after test and before shipping.
Hydrostatic Tests: All pressure parts shall be hydraulic tested at 200% of pump
ratedhead or at 150 % of shut off head whichever is higher.

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 test over the entire operating range covering from the shut off head to
maximum flow. Testingof pumps shall be in according to DIN EN ISO 9906:2012,
the grade of acceptance is according to the below table:

Table 8: Accepted tolerance for pump performance curve & test

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

<20

1ISO 9906:2012: Gr 2B

500>P=20 1SO 9906:2012: Gr 1B

P =500

ISO 9906:2012: Gr 1U or 1E
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The Contractor/supplier shall refer to the (ANSI), Hydraulic Institute

(HI), ISO Standard, and other relevant standards for the design and

manufacturing of

the

horizontal

Additionally, the

pump.

Contractor/supplier shall ensure that the technical data sheet shall

fulfill the Compliance Sheet requirements at a minimum. Below table

summarizes the required technical specification for pumpand motor

performance as well as the required material, and the offered

pumping units shall be matching all these requirements.

Table 9: General technical requirement for multi stage centrifugal pump

:\tlir.n Description Specifications

1 Pump Types Horizontal multistage

2 Flow (m?3/hr)

3 Head (m)

4 Fluid type Raw water, pretreated wastewater, treated wastewater,
or drinking water

5 PH

6 Minimum Efficiency (Hydraulic) Table 7: Minimum Accepted Efficiency

7 Electrical operation parameters at the site | 3 phase, 400 v + 10%, 50 Hz.

8 Acceptable pumps performance curve Table 8: Accepted tolerance for pump performance curve

standard & test

9 Pump stage Casing and diffuser material | EN-GJL-250 (GG-25), EN-GJS-500 (GGG-50), cast
steel, or duplex stainless steel for PN<40 bar
EN-GJS-500 (GGG-50) cast steel, or duplex stainless
steel for PN2 40 bar

10 Pump impellers G-CuSn10 (CC480K, Austenitic Stainless
Steel, or Duplex Stainless Steel

11 Pump shaft Austenitic St. Steel, or Duplex St. Steel

12 Sleeves Material EN X20Cr13 (AISI 420), or higher stainless-steel
material

13 Renewable wear ring Austenitic Stainless Steel, Noryl, Bronze, or duplex
stainless steel

14 Pump coupling Flender Type

15 Bearing Life 16000 hours at rated load

16 Lubricant type Grease or Oll

17 Pump test acceptance standard Table 8: Accepted tolerance for pump performance curve

& test
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Item | Description Required Specification Bidder data | Deviation
No.
1 Pump Types Horizontal, multistage
2 Flow (m3/hr)
3 Head (m)
4 Fluid type Raw water, treated wastewater, drinking
water
5 PH
6 No. of Stage
7 Minimum Efficiency Table 7: Minimum Accepted EfficiencyTable
(Hydraulic) 3: Minimum Accepted
8 Electrical operation 3 phase, 400 v + 10%, 50 Hz.
parameters at the site
9 Acceptable pump's Table 8: Accepted tolerance for pump
performance curve performance curve & test
standard
10 Pump stage Casing and EN-GJL-250 (GG-25), cast steel, or duplex
diffuser material stainless steel for PN<40 bar
EN-GJS-400 (GGG-40) cast steel, or duplex
stainless steel for PN= 40 bar
11 Pump impellers G-CuSn10 (CC480K), Cast Iron, Austenitic
Stainless Steel, or Duplex Stainless Steel
12 Pump shaft Austenitic Stainless Steel, or Duplex
Stainless Steel
13 Sleeves Material EN X20Cr13 (AISI 420), or higher stainless-
steel material
14 Renewable wear ring Austenitic Stainless Steel, Noryl, Bronze, or
duplex stainless steel
15 Pump coupling Flender Type
16 Sleeves Material EN X20Cr13 (AISI 420), or higher stainless-
steel material
17 Bearing Life 20000 hours at rated load
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Item | Description Required Specification Bidder data Deviation

No.

18 Lubricant type Grease or Oll

19 Pump test acceptance Table 8: Accepted tolerance for pump
standard performance curve & test

20 Motor type squirrel cage type, totally enclosed fan cooled

(T.E.F.C)

21 Motor rated power (kW) Under Other requirements:

22 Motor efficiency Min. IE 4.

23 Power factor Not less than 0.85

24 IP protection for motor 55

25 Insulation Class F, Temperature rise Class B

26 Motor service factor 1.15

27 Motor thermal protection RTD embedded in motor winding

28 Motor starting methods DOL, Auto trans, Soft Starter, Variable Speed

29 Speed (RPM) As per BOQError! Reference source not

found.

30 No. of starting times Under Other requirements:

31 Thermal bearing PT 100 for each bearing for pumps and
monitoring motors

32 Vibration Sensor On each bearing for pump and motor

33 Pump brand name &
country of origin

34 Motor brand name &

country of origin
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item Quantity UNIT TOTAL /J.D BRAND / DELIVERY
PRICE/J.D ORIGIN time
Al Al
Q=150 m3/hr, 60
H= 250 m head 2 s ps
Gsx 3000 rpm )
d e
:&ﬁjﬂig‘aﬂﬂi ;u.asm\‘é) :il.@i\‘aé‘) :Udéu-d‘eﬂ‘

38



