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Technical Specifications
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Chapter One
¢ Introduction and general provisions

- Article 1 - Project Objective
. This project aims to rehabilitate the Al-Laj Water Project. The
scope of work includes the rehabilitation of second well stations, four
booster stations.

« Brief Project Description:

* The work includes the supply and installation of horizontal pumps,
and supplying, installation, and testing of Water Hammer
Protection Systemin addition to all valves required for the pumps,
as well as the suction and discharge manifolds. The project also
includes the supply of electrical cables and all electrical operation
and control panels.

Article 2: Contractor’s Documents

The Contractor shall be subject to the following contractual documents
in order of priority:

1- Contract.

2 - Bill of Quantities and Schedule of Prices

3 - The essential criteria of the Project.

4 - Technical Drawings and Documents of the Project.

Article 3: Detection and on-site examination:

The Contractor shall in all cases, notwithstanding any data provided
by the Organization, be responsible for inspecting and scouting the
site and its surroundings and shall identify the location of the site, in
general terms, to obtain first-hand information relating to emergency
and other circumstances that may affect or are detrimental to its
tender, and the availability of expert manpower in the region. The
organization shall inform the contractor of the necessary outlines and
the current status of the site in order to guide his thinking and give him
an initial idea about any anticipated problems related to materials that
can be used economically in the project. Such information may be
helpful to the contractor in estimating prices when submitting his
tender. Whatever the case, it is recognized that the information
contained in these outlines and reports shall not be understood as
final.
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- The contractor shall not be entitled to claim to compensate any price
differences in the event of the inaccuracy of the information, in the sense
that the contractor is supposed to have checked the information contained
in the outlines and reports and based his estimates on such information,
and he is aware of all his own responsibility in terms of method of
implementation and material, and may not make any additional claims as
a result of his lack of understanding of the method of implementation or
the materials or being different from those contained in the outlines and
reports of the Organization.

Article 4 - Bid Estimation Errors:

The contractor shall be fully responsible for the prices stated in his offer,
and responsible for any errors he may make in the calculation or
conclusion of all quantities of materials and items required for this
contract, including all the expenses arising from the work and other costs.
The contractor may not claim any compensation for obtaining untrue
information or not being aware of the specifications, outlines, or
documents.

Article: 5- Workshops preparation:

The contractor must always prepare the workshop in good condition and
support it with equipment, planning and measurement tools, and machines
required by the work or required by the supervising engineer, with sufficient
number to carry out the works correctly and within a specified period.

Article 6: Supply and Inspection of Materials: The
Contractor shall obtain the prior approval of the Supervising Engineer for
all the materials to be used. The Contractor shall supply the materials in
the project site according to the specifications required in the special
technical requirements and the timetable prepared and approved
according to the types approved by the organization. The materials to the
worksite shall be supplied with an examination certificate from the country
of origin or from a laboratory approved by the organization. The
Organization may take samples of materials intended to be used in the
presence of experts nominated by the Organization. The Contractor shall
provide all the necessary facilities, and the obligatory must bear the costs of
sample preparation and other tests.

Article: 7 - Execution of Works and Contractor's
Responsibility:

The contractor shall carry out the required work accurately and thoroughly
and required field and lab tests requested by supervising engineers on his
own expense with providing required tools such as scaffolding, cranes,
and equipment.

Therefore, he shall take the necessary measures to ensure rendering the
required work to the level needed and in accordance with the technical
requirements without harming or sabotaging that which is not part of the
contract works. The Contractor shall be liable for damage and ensure to
cover any repair costs at his own expense. The contractor shall deliver
the works that are dismantled, and he is not required to re- install to the
Water unit in a good condition and that these works belong to the
Directorate alone.
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Article 8 - Liability for Business [Contractor’s Care of the
Works]:

- The contractor shall bear full responsibility for the care of permanent
and temporary work from the beginning of the implementation until
the completion of the work and shall at his own expense carry out any
repairs that may result from any damage, loss or injury to the
temporary work and for any reason whatsoever. The contractor shall,
as required by the organization, be responsible for any repairs at his
own expense and liable for any damage caused to installations during
the performance of the obligations under the warranty and
maintenance period for the protection of materials, equipment,
machinery, etc.

- The Contractor shall bear any loss that may occur because of theft,
fire, damage, or weather conditions to his materials or those owned
by the employer, or any other construction equipment owned by the
Contractor(s) concerned or any other parties engaged in the work.
The Contractor shall consider and consider any additions to the
observation devices that he may deem necessary to observe the
guarding and lighting requirements and to take care of work.

Article 10 - Inspection of work:

Work must be inspected before handing it over. No work may be finished
without the consent of the Supervising Engineer.

The contractor shall provide the full opportunity for the representative of
the Organization to examine and measure the work to be handed over
before the establishment of the permanent work. The contractor shall
duly notify the representative of the Organization when work is complete
or ready for inspection. The representative of the Organization shall
attend to inspect and measure the work without undue delay.

The dimensions, leveling, verticality, tilting, thicknesses are handed over
accurately as per drawings, BOQ’s and technical specifications and any
changes required by the supervisory side and for each stage separately
with provision of suitable means of measurements such as devices and
scaffoldings. etc. The contractor should abide by the provided timetable
and not start any stage of interacted activities before ending the previous
activity to the supervising engineer.

Article 11. Defects and Deficits:

During the work, the Organization shall have the right to order the
contractor provided that it confirms such orders later in writing regarding:
1) Removal of any defective material from the site or that the
Organization considers being non-conforming to the contract within the
period specified by the order

2) Replacing them with suitable materials.

3) - Removal and re-implementing (regardless of any prior examination
or any temporary payment made) any work that the Organization
considers that its materials and origin are not in conformity with the
Contract.

Article 12- Clearance of Site on Completion: Upon
completion of the work and prior to invitation to the temporary delivery of
the completed work, the Contractor shall clean the site and remove all
excess materials, waste and debris from inside and outside the site and
transfer them to the

outside of the worksite and leave the site and work clean and in a suitable
condition satisfactory to the Organization. The Contractor shall also clean,
and repair all works covered by the implementation of the contract works
on his own expense.
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Chapter Two

Mechanical and electrical supplies
» Technical Specifications for the Removal, Inspection,
and Reinstallation of a Submersible Pump
1. Equipment and Lifting Mechanism:

1. A suitable crane with sufficient lifting capacity must be
used to accommodate the weight of the pump and
accessories.

2. The crane must be securely positioned on a stable surface
to prevent accidents during operations.

3. Proper lifting tools (straps, clamps, hooks) should be used
to avoid damage to the pump and its connections.

2. Pump Inspection:

4. Avisual inspection must be conducted to identify any
external damage or corrosion.

5. The pump’s operational efficiency should be tested by
assessing its hydraulic performance, ensuring proper flow
rate and pressure according to specifications.

6. The mechanical seals must be checked for leaks or signs
of wear.

7. The electric motor should be inspected for overheating,
unusual noises, or irregularities during operation.

8. Inspection of mechanical parts if required.

3. Pipeline Inspection:

9. Verify that there are no leaks in the pipes, fittings, or
filters.

10. Ensure that the pipelines are free of blockages or debris
that could impact efficiency.

11. Check the stability of pipe supports and fastening points.

4. Electrical Inspection and Connections:

12. Inspect electrical cables to ensure there is no damage,
wear, or insulation deterioration.

13. Verify the correctness of electrical connections and their
compliance with approved standards.

14. Measure insulation resistance using certified testing
equipment and confirm there is no electrical leakage.

5. Reinstallation and Connections:

15. Use appropriate rubber gaskets and providing and
insolation a new gasket and screws and ensure tight
sealing to prevent leaks.

16. Fasten bolts and nuts with the correct torque as per the
manufacturer’'s recommendations.

17. Reconnect electrical cables properly, ensuring they are
secure and free from loose connections or short circuits.

6. Testing and Commissioning:

18. Perform a trial run to ensure the pump operates according
to specifications. for continuous operation no less than six
hours

19. Monitor noise levels, temperature, and vibrations during
operation.

20. Verify that pressure and flow remain stable and within the
required limits.

7. Safety Requirements:

21. Follow occupational safety procedures during lifting and
installation.

22. Provide personal protective equipment (helmets, gloves,
safety shoes, protective glasses) for workers.
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23.

24.

25.
26.

27.

28.

20.

30.
31.
32.
33.
34.

35.

36.

37.
38.

39.

40.
41.

Ensure an emergency shutdown mechanism is available
before starting work.

8. Documentation and Reporting:

Prepare a detailed technical report on the pump’s
condition before and after inspection.

Record the results of hydraulic and electrical tests.
Submit a final report to the supervising authority, including
all completed work

Technical Specifications for the Supply and
Installation of a Horizontal Pump Set

1. General Requirements:

The pump set must be brand new, manufactured by an
approved company, and compliant with international
standards (ISO, ANSI, DIN, AWWA).

The pump and motor must be pre-assembled on a
metal base plate at the factory to ensure accurate
alignment and ease of installation.

All supply and installation work must be carried out in
accordance with the approved engineering specifications
and best technical practices.

2. Pump and Motor Technical Requirements:

2.1 Pump:

Operating point: As per the bill of quantities, in terms of
discharge and head.
Flow rate: Must be between 90% and 110% of the
required value at the specified head.
Pump efficiency: Must not be less than 70% at the
operating point and no less than 65% at any point within
the 90% - 110% flow range.
Rotational speed: Should not exceed 1500 RPM.
Shut-off pressure: Must not be less than 15% above the
operating pressure.
Material specifications:
o Pump casing: Made of high strength cast iron
alloys, free of defects and impuirities.
o Pump shaft: Made of stainless-steel alloys.
o Impellers: Statically and dynamically
balanced, made of bronze or stainless steel.

2.2 Motor:

Type: Three-phase squirrel cage induction motor,
rewindable.

Voltage and frequency: 400V, 50Hz.

Power rating: At least 10% higher than the pump’s power
requirement at the operating point.

Power transmission: Direct coupling via a mechanical
coupling.

Protection class: Minimum IP54.

Insulation class: H or F.
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42.
43.

44.
45.

Starting method: Star-Delta.

Cooling system: Self-cooling fan, protected by a metal
cover.

Voltage fluctuation tolerance: Must operate efficiently within
5% voltage variation, preferably £10% or higher.

Motor efficiency: Not less than 90%.

3. Scope of Work:

Supply and installation of the horizontal pump is set in
accordance with the specified requirements, ensuring full
compliance with the project needs.

Connection of the pump to suction and discharge lines,
including the provision and installation of all necessary flanges,
gaskets, and bolts.

Execution of electrical connections, linking the pump to the
control and operation panel for smooth and safe operation.
Performance and hydraulic testing, including:

Hydraulic performance tests to verify compliance with discharge
and head requirements.

Leakage and vibration testing to ensure system stability and
operational efficiency.

Transportation and installation of the equipment at the project
site in accordance with engineering standards and technical
guidelines.

Submission of a comprehensive technical report after
installation, including:

Performance data and test results.

. Any observations or recommendations for operation and

maintenance.

4. Quality Standards and Compliance:

4.1 All equipment and materials must be certified and comply with
international standards (ISO, ANSI, DIN, AWWA).

4.2 All work must be executed under the supervision of the technical
committee, following its instructions and directives.
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> Technical Specifications for the Supply and
Installation of Steel Pipes for Suction and
Discharge headers of Horizontal Pumps

Supply and installation of iron pipes for the manufacturing of
suction and pumping headers for horizontal pumps according to
the following specifications:

Nominal diameter: 450 — 500 mm

Nominal pressure: 40 - 16 bar

Thickness: In compliance with standard specifications

The item includes all necessary works, accessories, and flanges,
including cutting, connection, welding, protective coating, testing, and
commissioning, in accordance with technical specifications and the
supervising authority’s instructions.

The contractor shall supply and install steel pipes for the
fabrication of suction and discharge headers for horizontal
pumps in accordance with the following technical
specifications, ensuring full compliance with all
manufacturing and installation requirements as per the
supervising authority’s instructions:

1. Technical Specifications of the Pipes:

Nominal Diameter: As specified in the Bill of
Quantities.

Nominal Pressure: As specified in the Bill of
Quantities.

Thickness: In compliance with the approved
standard specifications to ensure pressure
resistance and safe operation.

Material: Pipes made of high-quality carbon steel,
conforming to international standards (ASTM A106
Gr. B or equivalent).

Protective Coating: Internal and external anti-
corrosion and moisture-resistant coating, in
accordance with ISO 12944.

Connection: Using flanges compliant with (1ISO,
DIN, EN) standards, including suitable bolts and
gaskets.

2. Welding and Fabrication Requirements:

All welding work must comply with ASME Section IX or its
equivalent.

Welders must be certified professionals with accredited
experience certificates.

Full Penetration Welds must be performed to ensure
strength and durability, with the necessary quality tests
conducted.
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e Non-Destructive Testing (NDT) must be conducted for QLI (NDT) A306) e gasd el al o

welds.

All welding work must be performed using welding wires - ALl Db plasiudy e 0 ot Je! o=t
¢ Aoy L IVAB TN

and electrodes conforming to AWS A5.1 or an equivalent Az Lo JAWS A5 beal 45

standard.

3. Installation and Operation Requirements: Jaill g s A cilllia - 3

Use appropriate supports and fixations to minimize .
) Pprop PP oY) Qi Al clighy clded Jasid e

vibrations and ensure manifold stability during

operation. il W Claasall BB 61:: Llaall

« Perform hydrostatic pressure tests on the pipes afterf=+1Y) o Silu g agll bkl G L) ) o
installation, in accordance with EN 12266-1, to axe ozl (EN 12266-1 Jbae (385 S 5l aay
ensure there are no leaks. Ll yut sy

o Ensure the alignment and secure fastening of alSa) e 48 Hlay Cladldl) cudii g Bldae (e ST o
flanges to provide proper sealing and prevent Al clalga) ol caat g 3yl

mechanical stress. )
. _ . ' . Abransl) BT aladiily gl aay i) Canlati
. Cleaq the pipes after installation using chemical Sl ol Ay bl e ) gl
cleaning or high-pressure water flushing to remove i} i T i il
any debris or manufacturing residues. &
Caal 385 JleeY) 2850 o) N agaidl e sy e
Sl aladll cillee U A 53U

e The contractor must comply with the latest
occupational safety standards, taking all necessary
precautions during welding and installation.

« Al work must be carried out under the supervision |osdieal Gl cad 5 ol cny JeY) e o
of the assigned engineer, with periodic progress Gardl 228 e Ay 593y S apadhy ol AV aa eyl

reports submitted. feall gy clag ol o3 e gsi-: Y s S .

* In case of non-compliance with these conditions, the|Jilall anis; sgeidl a3l s Jlae ) (b 4d il
supervising authority reserves the right to reject the Aila) (s Lﬁi O Aanlidl
work and require the contractor to provide suitable
alternatives at no additional cost.
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Technical Specifications for Supply and Installation
of Gate Valve (drawer valve):

The supplied and installed gate valve (drawer valve) must meet
the following technical specifications:

Nominal Diameter: As specified in the Bill of Quantities.
Nominal Pressure: Not less than the value specified in the Bill
of Quantities.

Material: The body and cover shall be made of ductile iron and
internally coated with an epoxy layer to ensure protection
against corrosion and chemical exposure.

Stem: Made of 13% chrome stainless steel, providing high
corrosion resistance and extended service life.

Sealing Ring: Made of bronze or copper to ensure proper
selling and efficient operation.

Flange Drilling: Must comply with approved technical
standards such as DIN 2501 / ISO 7005-2 or any other standard
specified by the supervising authority.

Coating and Protection: The valve shall be coated with anti-
corrosion and epoxy materials with a minimum thickness of
250 microns, ensuring high resistance to water and chemicals.
Accessories and Fittings: The valve must include all
necessary components such as couplings, flanges, gaskets,
and any additional elements required to ensure proper
installation and operation. Effective. Compliant with approved
standards (ISO, DIN, EN).

Installation and Execution: Includes all labor costs,
connection works, testing, and trial operation to verify
performance according to the supervising engineer’s
instructions and approved technical standards.

All work must be carried out following the highest quality
standards to ensure the safe and efficient operation of the
system.

» Technical Specifications for the Supply and

Installation of a Non-Return Valve (Check Valve) on
the Pumping Line :

1. Valve Technical Specifications:

Nominal Diameter: As specified in the Bill of Quantities.
Nominal Pressure: As specified in the Bill of Quantities.

Disc Material: Made of bronze or cast iron to ensure high
performance and corrosion resistance.

Body Material: Made of cast iron, with corrosion-resistant
coating in accordance with 1ISO 12944.

Disc Shaft: Made of stainless steel to ensure durability and
long service life.

Connection Type: Flanged type, with flanges complying with
recognized international standards (ISO, DIN, EN).
Manufacturer's Markings: All manufacturing markings must be
embossed on the body, in addition to the manufacturer's name.
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2. Quality and Inspection Requirements:

The valve must comply with European standards (EN) or
internationally recognized standards such as ISO, API, DIN.

It must undergo hydrostatic pressure tests in accordance with
EN 12266-1 or its equivalent, with a test certificate provided to
confirm compliance.

A Material Test Certificate (MTC) must be submitted in
accordance with EN 10204-3.1 or its equivalent, verifying the
quality of the materials used.

All supplied bolts and gaskets must be suitable for the operating
pressure and made from corrosion-resistant materials.
Preferably, bolts should be made of Stainless Steel A4-70 or
an equivalent material.

A warranty period of at least one year must be provided
against any manufacturing or operational defects, with the
contractor responsible for repairing or replacing any defective
parts during the warranty period.

A technical report must be submitted detailing the installation,
inspection, and commissioning procedures after completion of
the work.

All required documents (quality certificates, inspection
reports, technical catalogs) must be submitted upon final
delivery.

The contractor is responsible for ensuring compliance with
these conditions, and any failure to meet them may result in
rejection of the work and the requirement to provide suitable
alternatives at no additional cost.

Technical Specifications for the Supply,
Installation, and Testing of (the Water Hammer
Protection System)

Supplying, installation, and testing of Water Hammer Protection
System for a 350 mm diameter pumping pipeline, in accordance
with the approved technical specifications. The work includes:

- Supply and installation of surge relief valves suitable for operating
conditions.

- Supply and installation of surge vessels/air chambers with all necessary
accessories.

- Supply and installation of non-return valves with water hammer
prevention mechanisms.

- Execution of all necessary mechanical and electrical works for efficient
operation of the equipment.

- Conducting all hydraulic and operational tests to ensure optimal
performance.

- Submission of as-built drawings and technical reports in accordance
with approved specifications and requirements.

All equipment must comply with international standards (such as AWWA,
BS, DIN, ISO)

The contractor shall supply, install, and test the Water
Hammer Protection System for the pumping line (as
specified in the Bill of Quantities) in accordance with the
approved technical specifications, ensuring full compliance

with the following requirements:
1. Scope of Work:

The scope of work includes the supply, installation, and testing of
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all equipment and systems required for water hammer protection, ey A Ly edilall 38 Hlaall (e Aleall

including: . N . .
(Surge Relief kil Cidas clalaa S fig 26 -

¢ Supply and installation of surge relief valves suitable AL 835 e 0588 Cuny (Jardil)l Ca gl LulidiValves)

for operating conditions, equipped with a fast-response (salial) Tl 165 ) el day yos Al

mechanism to prevent sudden pressure surges.

e Supply and installation of surge vessels/air chambers ‘
with appropriate capacities as per design requirements, | (Surge Vessels/Air b guaall s gl 4o g} S g 18 -

along with all necessary accessories to ensure efficient e aa caranall) lllaia (38 5 Ll SlewsChambers)
performance. il oY) laal 2 50 claaldll

e Supply and installation of air compressors to provide (Air Compressors) duliall &) ggll &) gua cuS jig 2y 65 -
the required air pressure for surge vessels, a_\Iong with all s e ol e gf Juanl o 5 o) sl Tain (el
necessary sensors and accessories for precise :.;\ S Gl ASall el e 35U clialal s bl

performance control.
(Non-Return Valves) g2l ase labaa s jig )68 -

¢ Supply and installation of non-return valves designed A 2l 35 e aa s Caiel) GYLY ey avaa

to prevent sudden closures and mitigate the effects of

water hammer. anall Jag 51 3 sllaall Ay S g AlSal) JLae W) paan 1dsE -
e Execution of all required mechanical and electrical ceSaill k) Ay 5eSW Clyadll elld b Ley cBeliSy el
works to properly connect and operate the equipment, L graall o) sell COla i

including electrical wiring, control systems, and
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compressed air connections. e 3l Al g Al 3 LR s £
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¢ Performing all hydraulic and operational tests to

ensure the system functions efficiently, including pressure ldaal all Lad 5 Apdl) o BT g 43400 cillabilal) apali -

tests and dynamic performance evaluations. 3 ol se A dalall s Lefand g dacinal) Clillial
e Submission of as-built drawings and technical
reports in accordance with approved specifications and - anall 4 i gall - 2
project requirements, with updates as needed throughout ' N
the implementation phases. Dbl GaaY dalae desdiivall Cilanall mren (5585 O Can

2. Technical Specifications of the Equipment: e sl lialsall 4

All supplied equipment must comply with the latest (AWWA)slal) G2l 5500 Saxl) -

international standards and specifications, including: (BS)Astay ) julaall -
e American Water Works Association (AWWA) (DIN)AsLlY) julaal) -
¢ British Standards (BS) (1SO) bl aa gill 438 gal) Aaiiall -

e German Institute for Standardization (DIN)

e International Organization for Standardization rdAdal s qus ) cldlaia - 3
(1S0) cpaaiaall erll) claladall \;3} Al U‘ G Glas Sl e -
3. Installation and Operational Requirements: Sl s el 5 ASlSal e sl 8 A8 o) 5OV ae

o Allinstallations must be carried out in accordance
with the approved as-built drawings, ensuring
accuracy in mechanical and hydraulic connections. <l )Y il Apadie Cudii g ao Aadaf alasiul cany -

el oL Clanall ) jiiul (laa g
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e Proper support and anchoring systems must be
used to minimize vibrations and ensure the stability
of the equipment during operation.

e The system must be integrated with control and
monitoring systems to ensure automatic operation
in response to pressure variations, with the
installation of pressure and flow sensors as
required.

e The equipment and pipelines must be thoroughly
cleaned after installation, removing any debris or
manufacturing residues that may affect operation.

¢ Maintenance and operational guidelines must be
provided to the client to ensure the long-term
sustainability of the system.

4. Inspection and Quality Assurance:

¢ All performance and hydrostatic pressure tests
must be conducted in accordance with approved
standards, with documented test results.

o Material Test Certificates (MTC) must be provided
in compliance with EN 10204-3.1 or an equivalent
standard.

5. General Responsibilities and Requirements:

¢ Compliance with occupational safety procedures
at all stages of work.

o All work must be carried out under the supervision
of the project engineer, with periodic progress
reports submitted.

¢ In case of non-compliance with any of these
requirements, the supervising authority has the right
to reject the work and require the contractor to
provide appropriate alternatives at no additional
cost.

» Supply and installation of a mechanical pressure relief
valve (PRV) on the discharge line, in accordance with the
following specifications:

- Valve Type: Mechanical

- Operating Pressure: 25 bar

- Inlet Diameter: At least 2.5 inches

Scope of Work Includes:

- Supply and installation of all necessary accessories, including bolts, -
gaskets, and flanges to ensure proper fixation.

- Execution of all installation and connection works in compliance with
technical specifications.

Jiil) lanial A8 gall g aSasl) Aadaif po allaill o oy -
S Ji aa chiall 8l pad &gas Al 8 Slakl)
AU gl g Jaidal) (ubd il

8 ) g ol A 3] Sl ) g Clamall (ol
'dw.:".‘(.;l:‘)sj}s

Aalain) lecal A dgall il g Alua Tal s -
elay)

33 gall Claa g yaadll - 4

8y il g pagd) Jaidall g #1090 ol JLER) mpan S Gy -
k_l\)\.u;‘}_” C..\Lu éﬁjj & ¢Baizall Q\Am\jaﬂ

(Material Test Certificates - 3 sall JLIAS clalgd s -
Al L SIEN 10204-3.1 Jb=e 32 SMTC)

dalad) cilthaiall g @il g pal) - 5

dal e aren ol Axigall Aadlaad) il ) Gaukaty ol 5V -
Jasll

e ocipdiall Guigall Cal ) s 0% o Cang Jlee V) apen -
el 2385 e & )53 g A s

4 il dgall Gay g pall ol e b IAYI Js 3 -
@) O Al J5a) aaly agaiall ol 3l 5 Jlac V) iad

Pressure ) Sslall dpital) 48 jhal) alaa cuS jig apii 3
P4 Clia) gall Bdg fual) b3 e ( Relief Valve

(Mechanical) SilSw jalaall & 55
L 25 r el larall -
JYI e il 2.5 1dsaal daé ki
dady Jand)
el gall (e pll Gy 6 Lay e 300 clialall s aS i 2555 -
oaall il Glaal claildl) §
Al lieal sall B 5 Jrasill 5 S Sl Jael gan i -
alad) ¢ 1Y) Jlasal 4840 5 Hauel 5 bl <l LEAY) aaes ¢l )
Dbl Jga g pac g

Rehabilitation of the Al-Laj water stations (Mechanical and Electrical)



- Conducting all operational and hydraulic tests to ensure proper
performance and no leaks.

» Technical Specifications for the Execution of

Maintenance Points on Pumping Lines

Execution of Maintenance Points on Pumping Lines in accordance
with the approved technical specifications, including:

e Excavation work to access the maintenance site, ensuring all
necessary safety measures are taken.

e Carrying out the required repairs based on the type of fault,
whether by replacing damaged parts or rehabilitating
connections.

e Backfilling and reinstatement work using suitable materials to
ensure the stability of the pipeline after maintenance.

e Supply and installation of all necessary accessories, such as
flanges, gaskets, and bolts, as needed.

e Performing all operational and hydraulic tests to verify the
integrity of the repair and ensure there are no leaks.

e  The price includes all necessary work to complete the job in full,
as per the supervising engineer's instructions.

e All materials and equipment used must comply with international
standards and approved engineering specifications.

The contractor must execute maintenance points on pumping
lines in accordance with the approved technical specifications,
ensuring compliance with all safety and engineering standards.

Scope of Work:
The scope of work includes, but is not limited to, the following:

Excavation works to access the maintenance site, while
implementing all necessary safety precautions.

Execution of required repairs based on the type of fault,
whether it involves replacing damaged components or
rehabilitating connections to restore proper functionality.

Backfilling and site restoration using suitable materials to
ensure the stability of the pipeline after maintenance.

Supply and installation of all necessary accessories, such
as flanges, gaskets, and bolts, as required.

Conducting all operational and hydraulic tests to verify
the integrity of repairs and ensure there are no leaks.

The price includes all necessary work to complete the
job, as per the supervising engineer's instructions.

All materials and equipment used must comply with
international standards and approved engineering
specifications.
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- Technical Specifications for the Supply and Installation of
Power Factor improvement Panel

1. General: This item includes the supply and installation
of a Power Factor improvement Panel with a capacity of
As specified in the bill of quantities in accordance with the
approved technical specifications, ensuring improved
electrical system performance and increased energy|
efficiency.

2. Technical Specifications of the Power Factor|
improvement Panel:

Capacity: As specified in the bill of quantities.

Panel Structure: Made of metal resistant to environmental
factors, with an IP54 protection rating to ensure proper|
protection of internal components.

Protection Interface: Equipped with a suitable interface to
protect capacitors from external factors.

Capacitors: Connected through appropriate contactors
and equipped with discharge dampers to ensure safe
operation.

Programming and Control Panel: Programmable, with at
least 10 stages, and equipped with a digital display screen
for data visualization.

Cooling System: Cooling fans installed and linked to the
control panel to ensure proper ventilation of internal
components.

Main Circuit Breaker: Equipped with a 630A main breaker
for input, with appropriate copper busbars for efficient
electrical distribution.

3. Electrical and Installation Works:

The panel shall be installed at the designated site as per
engineering guidelines.

Connection of the panel to the electrical network in a safe manner
following approved technical standards.

Adjustment of programming and necessary settings for efficient]
panel operation.

Testing of panel performance after installation and ensuring the|
integrity of all components.

Grounding of the panel and capacitors to ensure protection
against excessive currents.

4. General Conditions:

The price includes all materials, installation, transportation,
labor, and all necessary works to complete the job
perfectly.
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All works shall be executed under the supervision of the
supervising engineer and in compliance with their technical
directives.

Submission of execution drawings and technical reports related
to the panel for approval before installation.

Ensuring the operation of the panel and testing it after installation
in accordance with standard performance tests.

Providing a warranty certificate against manufacturing defects for|
a minimum period of one year from the date of operation.

5. Testing and Commissioning:

The panel shall be inspected before installation to ensure
compliance with required specifications.

Conducting insulation and conductivity tests according to
standard specifications.

Testing panel performance under load and ensuring its
operational efficiency.

Providing a detailed test report outlining the results of all
performed inspections.

Technical Specifications for the Supply and
Installation of a changeover switch

1. General:

This item includes the supply and installation of a changeover
switch in accordance with the approved technical specifications|
to ensure high performance and operational safety.

2. Technical Specifications of the changeover switch:
Type: Load-break switch — 4 -phase.

Current Rating: As specified in the bill of quantities.

Voltage: 400V.

Number of Poles: 4.

Positions: 3 positions (ON - OFF - ON) (-0 - Il).

Cables enter and exit through well-perforated openings
protected by suitable plastic caps.

The changeover switch shall be housed within a sealed metal
enclosure, coated with thermal paint, and designed with
appropriate dimensions to ensure protection and durability.

3. Electrical and Installation Works:

Installation of the switch at the designated location as per
engineering designs.

Safe connection of the switch to the electrical network in
compliance with approved technical standards.
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e Ensuring proper fixation of the switch for safe operation. Al Glazal 4 sllaall 5 Jaea il Jlac] 43S 23

e Execution of all required wiring and grounding works to sdalall Ja gyl - 4
ensure safety.
Ao 53U Jlae Y1 a5 eAlaladl sl ¢ il ccas€ 5l o) sall aan Jay ool

Ans JaSl e Jaall ey

4. General Conditions:

e The price includes all materials, installation, transportation,

labor, and all necessary works to complete the jobj,. 40 - . e ‘ T
Leas iy ol Y capdiall (uaigall il ) cant Jlee V) & At oy

perfectly. ¢ & - > 4::
2l

e All works shall be executed under the supervision of the
supervising engineer and in compliance with their technicall s Lede 488 sall alalally dalal) 4l a5 sl Glaladal) o

directives. s
e Submission of execution drawings and technical reports) . . .

related to the switch for approval before installation. Al 1Y) @l Lial (385 S il aay dvandy @l Jidil laa
e Ensuring the operation and testing of the switch after s ddal) g < JLsaY) - 5

installation in accordance with standard performance tests.
- . . . 4 95 PN (G - . i - o - .
5. Testing and Commissioning: - tinal pall ilan o S S ) O Bl
e Inspection of the switch before installation to ensure ol @l) yulaall G5 ddia il 5 Joad) il a6 )

compliance with required specifications.
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e Conducting insulation and conductivity tests according to S ’ gl el

standard specifications. . .
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e Testing the performance of the switch underload to verify

. . .. L&sj\);\
its operational efficiency. ;

e Submission of a detailed test report outlining the results  [50x50 Gslie "8l & 5 4y i da 5l pa &y piaida g S yig a6
of all performed inspections. . e e e s

e Supplying and installing a warning signboard with an ol esigall o s il S AL

identification plate, type “Felix,” size 5050 cm, including

installation and fixation as per the supervising engineer’s|. . . . )

instructions E oAl zlall (1 4s shan ) (B05) Jeda Aol Qus iy apal

DAl i) gall (389 L) A

> Supply and installation of a main incoming
(distribution) panel made of sheet metal thermal paint
with the following specifications:
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The first model:

Supply and installation of a main incoming (distribution) panel S8 e 5 1000 Jdeatl aandia dpnlas &b
made of sheet metal thermal paint with the following 22500 oo JaY ahialy 8 S an 150 oo b IS Jsb Ja¥ s
specifications: Cilid Sl 2 sl Al e denay J)lse o A daulail) @ L)
The dimensions are suitable for the entry and exit of cables with a 5l yall o glia
cross-sectional area of 500 mm2.and :3*70mm2 204240 ey Jbs @il 2 1.5 Jolay <L 3 dalaill <l U axe
Copper busbars designed to withstand 1000 A Y e as 50 Jshy alball
The length of each busbar shall not be less than 150 cm for every Y Gl s Jalsis 3 jgaa
phase , and the cross-sectional area shall not be less than 500 G W ez ae 14 08 e
mm? and natural bus bar length at least 50 cm 240 mm2 cross L daliaa o) 5l A5 gla () 6K3 Ul
section at least equipped with three outputs at least. Aediidl Ol jUaEY dudlie Jalae s 7 5l 2a g
Copper busbars mounted on insulators and protected at the front Ji ae Joniaio il 335 30
with a transparent heat-resistant plastic cover Analie 303 (i me Jals 4803 Jlaay 325 3
4 copper busbars equipped with cable termination points for 14 1. 3Ll JS e GOSN sy dha sl Cualiall Cafiill S il 5 il ae
outputs b il Gedigall Cilgaa 68 caa g SOLKH Jua gl
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The busbars are color-coded in different colors

Equipped with suitable inlets and outlets for the diameters of the
used cables

Provided with a hinged door and lock

Equipped with a comprehensive network analyzer with
appropriate current transformers.

Including fixing, installation, drilling for connecting cable
terminations, and all requirements for proper cable connection, as
per the supervising engineer’s instructions.

The second model:

Supply and installation of a main incoming (distribution) panel
made of sheet metal thermal paint with the following
specifications:

The dimensions are suitable for the entry and exit of cables with a
cross-sectional area of 500 mm?2.

Copper busbars designed to withstand 1500 A

The length of each busbar shall not be less than 50 cm, and the
cross-sectional area shall not be less than 750 mm?2.

The third model:

Supply and installation of a main incoming (distribution) panel
made of sheet metal thermal paint with the following
specifications:

The dimensions are suitable for the entry and exit of cables with a
cross-sectional area of 500 mm?2.

Copper busbars designed to withstand 1000 A

The length of each busbar shall not be less than 50 cm, and the
cross-sectional area shall not be less than 500 mm?2.

Note:

e Supplying and installing a warning signboard with an
identification plate, type “Felix,” size 5050 cm, including
installation and fixation as per the supervising engineer’s
instructions

» Technical Specifications for Supplying and Installing a
Star-Delta Starter Panel

1-General: This section includes the supply and installation of an IP54
star-delta starter panel with thermal specifications and appropriate
dimensions for a horizontal pump with a capacity as specified in the Bill of
Quantities, in accordance with the approved technical specifications to
ensure high performance and operational safety.

The first model:

e Supply and installation of a main starter panel, thermally coated
and with suitable dimensions, containing electrical equipment
for operating two horizontal pumps, each with a capacity of 200
kW, with a star-delta starting system (the electrical equipment
shall be installed inside the main panel, with a filling ratio not
exceeding 70%). The electrical equipment for each pump shall
be installed independently, assembled on a metal plate, and
fixed separately, complete with all necessary accessories, in
accordance with the supervising engineer’s instructions and the
following specifications:
- Protection Degree: IP54
- Main thermal-magnetic circuit breaker with appropriate power.
- Contactors with a suitable power.
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- Protection relays for phase failure, reverse rotation, and level
control.

- Electronic protection for starting and running current with
appropriate current transformers.

- Comprehensive network analyzer on the panel door (Voltage —
Frequency — Current).

- Indication lamps: Fault — Running — Phase Failure.

- Cable entry and exit through suitable cable glands.

- Panel locking system.

- The price includes materials, installation, transportation, labor
costs, and all necessary works to complete the job in full
compliance with the supervising engineer’s instructions.

e The second model:

Providing and installing a star-delta starting panel IP54 with thermal paint
with suitable dimensions for a horizontal pump with a capacity of 120 KW
according to the following specifications:

- Protection Degree: IP54

- Main thermal-magnetic circuit breaker with appropriate power

- Contactors with suitable capacity

- Phase interruption and reverse rotation protection relaywith Nevo .

- Electronic protection for the start-up ampere and work with suitable
current transformers.

- electrical network analyzer meter on the panel door (voltage - frequency
- ampere).

Signal lamps: fault - work - phase interruption.

Cable entry and exit within suitable clamps

- Panel lock

'The price includes materials, installation, transportation costs, labor and
everything necessary to complete the work in the best possible way
laccording to the instructions of the supervising engineer

2. Technical Specifications of the Panel:

» Capacity: As specified in the bill of quantities.
e Contactors with suitable capacity.

Phase failure and reverse rotation relay for protection.

Electronic protection for startup ampere and operating
current with suitable current transformers.

Comprehensive network analyzer mounted on the panel
door (measuring voltage, frequency, and current).

Indicator lights for fault, operation, and phase failure
status.

Cable entry and exit hole in through appropriate glands.
Panel lock to ensure security.
3. Electrical and Installation Works:

Install the panel at the designated location according to the|
engineering designs.

Connect the panel to the electrical network safely in compliance,
with approved technical standards.
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Note:

Ensure the proper mounting of the panel to guarantee safe|
operation.

Carry out all required wiring and grounding works to ensure
safety.

4. General Conditions:

The price includes all materials, installation, transportation, labor,
and all necessary works to complete the job perfectly.

All works shall be carried out under the supervision of the project]
engineer, adhering to his technical instructions.

Provide execution drawings and technical reports of the panel for
approval before installation.

Ensure the operation and testing of the panel after installation
according to standard performance tests.

5. Testing and Commissioning:

Inspect the panel before installation to ensure compliance with
the required specifications.

Perform insulation and conductivity tests in accordance with
standard regulations.

Test the panel's performance underload and verify its operational
efficiency.

Provide a detailed test report outlining the results of all
performed inspections.

Supplying and installing a warning signboard with an
identification plate, type “Felix,” size 5050 cm, including
installation and fixation as per the supervising engineer’s
instructions

Technical Specifications for the Supply and Installation of
an Autotransformer Starter Panel

1 - General: This section includes the Supply and installation of
a main starter panel, thermally coated and with suitable
dimensions, containing electrical equipment for operating five,
submersible pumps, each with a capacity of 60 HP, with an
autotransformer starting system (the electrical equipment shall
be installed inside the main panel, with a filing ratio not
exceeding 70%). The electrical equipment for each pump shall
be installed independently, assembled on a metal plate, and fixed
separately, complete with all necessary accessories, in
accordance with the supervising engineer’s instructions and the|
following specifications:

- Protection Degree: IP54

- Thermal-magnetic circuit breaker with appropriate capacity

- Contactors with suitable capacity

Nivo protection- Phase interruption and
protection relay.

Suitable auto trans with thermal protection.

- Electronic protection for the start-up ampere and work with
suitable current transformers.

reverse rotation
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- electrical network analyzer meter on the panel door (voltage -
frequency - ampere).

Signal lamps: fault - work - phase interruption.

Cable entry and exit within suitable clamps

Panel loc

At the top of the panel, there are busbars for the three phases,
equipped with five outputs, and designed to withstand at least
500 A for each busbar

- Copper busbars mounted on insulators and protected at the
front with a transparent heat-resistant plastic cover.

The length of each busbar shall not be less than 50 cm, and the|
cross-sectional area shall not be less than 240 mm?2.

'The price includes materials, installation, transportation costs, labor and
everything necessary to complete the work in the best possible way|
according to the instructions of the supervising engineer

2 - Panel Technical Specifications:
Capacity: As specified in the bill of quantities.
Contactors with suitable capacity.
Autotransformer with appropriate capacity.
Phase failure and reverse rotation relay.

Electronic protection for startup and operating current
with suitable current transformers.

Comprehensive network analyzer installed on the panel
door (measuring voltage, frequency, and current).

Indicator lamps for fault, operation, and phase failure.

Cable entry and exit through suitable cable glands.
Panel lock to ensure security.

3 - Electrical and Installation Works:

Install the panel at the designated location as per the
engineering designs.

Connect the panel to the electrical network safely,
following approved technical standards.

Ensure proper panel fixation for safe operation.

Execute all required connection and grounding works to|
ensure safety.

4 - General Conditions:

The price includes all materials, installation, transportation,
labor, and all necessary works to complete the job
perfectly.
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Note:

All works shall be executed under the supervision of the
site engineer, adhering to their technical instructions.

Provide execution drawings and technical reports for the
panel for approval before installation.

Ensure panel operation and testing after installation
according to standard performance tests.

5 - Testing and Commissioning:

Inspect the panel before installation to ensure compliance,
with the required specifications.

Conduct insulation and continuity tests according to
standard regulations.

Test the panel's performance underload and ensure its
operational efficiency.

Supplying and installing a warning signboard with an
identification plate, type “Felix,” size 5050 cm, including
installation and fixation as per the supervising engineer’s
instructions

Technical Specifications for the Supply and
Installation of Electrical Cables

1- General:

This section includes the supply and installation of electrical
cables suitable for powering submersible and horizontal pumps,
as well as connecting generators, transformers, and electrical
distribution panels, in accordance with the approved technical
specifications to ensure operational efficiency and safety.

Providing and installing NYY-insulated copper electrical cables,
with cross-sectional areas as specified in the Bill of Quantities,
in accordance with the specifications and the Engineer’s
instructions.

2- Cable Technical Specifications:

Cross-section: As specified in the bill of quantities.

Type: Insulated.

Conductor Type: Flexible.

Conductor Material: Copper.

Outer Sheath Material: PVC, resistant to environmental
and mechanical factors.

Inner Sheath Material: PVC, resistant to moisture and oils.

Conductor Insulation Material: PVC of high quality,
complying with standard specifications.
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Thermal Rating: Suitable for operation within the standardp_l sl cilajn Glai Gaa deall caulie; g pall Cayiadl)

temperature range for PVC cables.
Operating Voltage: 0.6/1 kV.

Test Voltage: 4 kV for 5 minutes, in accordance with
standard specifications.

Conductor: Multi-core stranded copper, Class 2, in

accordance with IEC 60228.
3- Installation and Execution:

Cables must be laid within designated conduits to ensure
protection from environmental and mechanical factors.

Cables must be securely fastened using appropriate fixing
methods to prevent vibrations or mechanical stress that
could affect the integrity of the connections.

Ventilation and cooling requirements must be considered
to prevent exceeding the permissible temperature limits.

Avoid installing cables in high-humidity areas without
proper insulation or additional protection.

4- Standards and Specifications:

Cables must comply with IEC 60502-1 standards for low-
voltage cables.

Insulation and insulation materials must meet the
requirements of VDE 0276 and IEC 60332 regarding flame
and fire resistance.

5- Warranty and Inspection:

A sample of the cable will be taken before acceptance to
verify that the conductor type and cross-section comply
with the required specifications.

Any cable that does not conform to the technical
specifications and standard requirements will be rejected.

The cable must be supplied with a certified test report from
the manufacturer, detailing its technical properties and
compliance with approved standards.

The cable's integrity must be verified during installation to
ensure there are no mechanical damages or
manufacturing defects that could affect its performance.

Chapter three

Contractual Notes

Receiving worksite under the supervision of the WASH
supervising committee in GOAL.

All materials and works which are not approved by the WASH
supervising committee in GOAL, shall be rejected. The
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Contractor shall clean the work site well and completely,
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immediately after completing work. Alalall all 5 3 gall Jaall a8l 9o Caliaal J g 5ll 43I D) e Jass -

e  The transportation costs of transporting labor, materials, aob e Sy il ey
machinery, and equipment to the worksite shall be charged
against the prices. Y 5 sl CadSl ol ga e s Sad 335l Jlac W) dad sgaiall (o yony -

e The Contractor shall be reimbursed for the value of the actually | ., f‘&; sl ol Jae ol 5l 35 o) CRISH 3 330 BaeS (gl i
implemented works and from the materials of the estimate ) ) - ) dL;r_SH 26
statement. )

e  The contractor may not claim any compensation for an . " ¢t . L
excessive quantitie)sl mentioned ir):the epstimate stateme)rgt and is Mg et Bga ) 500 gl 5} Dl go (1 Aallhaal) dgaill 320 Y -
not actually implemented or the costs of any unneeded & s sal
implemented works. In addition, the contractor may not claim )
any compensation, or any formal case related to this topic. cdag il yia g bl Jgan 5 diall Zaald Jlae Y5 3l gall pian -

e All materials and works are subject to the contract, BOQ, Oladadl 5 ccallaladall
essential criteria, drawings, and instructions.

lpayment terms: 1p8) Ja g
No payment is made before completion of the work performed| L a< e Al 8 dadd Lﬁi Jstaall il YY) el Jeall olai) Jd adall o3 Y
(Contractor receives no payment if all contract items are not fully| . (JelSIL 3ial) 3 55y e
completed el 3 el 54

Rehabilitation of the Al-Laj water stations (Mechanical and Electrical)



