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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 power
generation units, electrical transformers, and horizontal pumps
equipped with water hammer protection systems, in addition to

The project also includes the provision of electrical cables and
all control and operation 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

all necessary valves for pumps, suction, and discharge headers.
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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. 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.
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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.

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 9: Work Accidents and Injuries:

The Contractor shall be liable for all damages and compensation
due to any person working for him for the contract works or for
any other Subcontractor with commitment to the highest level of
safety standards during the implementation through safety
dresses and scaffolding and cranes. etc.

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
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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 interacting with 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.

Chapter Two

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

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

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

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

2. Pump Inspection:

e Avisual inspection must be conducted to identify

any external damage or corrosion.
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e The pump’s operational efficiency should be tested
by assessing its hydraulic performance, ensuring
proper flow rate and pressure according to
specifications.

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

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

e Inspection of mechanical parts if required.

3. Pipeline Inspection:

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

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

e Check the stability of pipe supports and fastening
points.

4. Electrical Inspection and Connections:

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

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

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

5. Reinstallation and Connections:

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

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

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

6. Testing and Commissioning:

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

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

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

7. Safety Requirements:

e Follow occupational safety procedures during lifting
and installation.

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

e Ensure an emergency shutdown mechanism is
available before starting work.

8. Documentation and Reporting:

e 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
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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 impurities.
Pump shaft: Made of stainless-steel alloys.
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, S0Hz.
Power rating: At least 10% higher than the

pump’s power requirement at the operating point.
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e Power transmission: Direct coupling via a S ge ddle 8elaSH Jom Ol ezt 39l Golaadl Jox3 o

mechanical coupling. SST91110% 090 OF Jaaisgt5% dnuis gl (3
o Protection class: Minimum IP54. 90%. & Ja3 V: Hy=all oS @

e Insulation class: H or F.
o Starting method: Star-Delta.

e Cooling system: Self-cooling fan, protected by a Jeadl 33 .3
metal cover. & cdugllaall Olaolgall Bog 4,889 dsvianll (Syig duygs @
e Voltage fluctuation tolerance: Must operate el Ol Wpidslas Olews
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preferably £10% or higher. Qgllasll (£lAlly cllganl clnilda) guox
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¢ Connection of the pump to suction and discharge lines,
including the provision and installation of all necessary
flanges, gaskets, and bolts.
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e Performance and hydraulic testing, including:

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

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

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

e Submission of a comprehensive technical report after
installation, including:

e Performance data and test results.

e Any observations or recommendations for operation and
maintenance.

:plAIYNg Bagandl pulas .4

olacl) ddsllaog Buatias olgally ldaall o 0_953 ol e 1.4
(1ISO, ANSI, DIN, AWWA). dd gl

&899 duaiseall duall dizdll O] i JlasY ooz Judld Comy 2
RVEIVIESS

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 Valve Maintenance
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The maintenance and rehabilitation of gate valves or butterfly oekigall 03uzy 431 4kad (Slg @e 300 - @ 350 - @ 450 ,Uadly

valve with diameters of 450 mm, 350 mm, and 300 mm or any | Olelesall Juiid 84S Olawa) dgllanll duall ilely=>Y 488 (8 énll

valve determined by supervision engineers include all necessary tdb b JlaeYl iy cBlaiandl &)l cilasolgall 339

technical procedures to ensure optimal valve operation in i

accordance with approvgd technical standards. The scope of dpdont) Slalasall Do o :3dgY1 dplaally pamill o

work includes the following: of oYl ) dlol Skos ¢ JUacHl ST (S gicun
Ll

Initial Inspection and Assessment: Evaluating the
condition of the valves to determine the level of wear,
damage, and the need for repair or replacement.
Dismantling and Cleaning the Valves: Removing dirt,
scale, and any deposits on internal and external
components that may affect performance.

Repair or Replacement of Damaged Components:
Including rubber seals, discs, stems, and any other
necessary parts to ensure optimal performance.
Re-lubrication and Greasing: Applying appropriate
lubricants to moving parts to reduce friction and ensure
smooth operation.

Reassembly and Installation: Ensuring all components
are correctly installed according to approved technical
standards.

Testing and Operation: Conducting functional tests
after installation to ensure a tight seal, absence of leaks,
and smooth operation.

Painting and Protection: Applying a corrosion-
resistant coating to the valves to extend their operational
lifespan.

Provision of All Necessary Equipment and Materials:
Including cranes, hand tools, lubricants, protective
coatings, and all essential materials to ensure high-
quality execution.

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.
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¢ Flange Drilling: Must comply with approved technical ASlaSIl olgally oleal) ddle

standards such as DIN 2501 / ISO 7005-2 or any other rrazr Sl Jodio O ezt Slojbiaanally ilylguSYl o
standard specified by the supervising authority. o lulall (Mo gl Jie cdayMI eolislally coluadll
e Coating and Protection: The valve shall be coated with Lol S cyans (5,3 oldlazo (sl el gzl
anti-corrosion and epoxy materials with a minimum . L i c, o
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proper installation and operation. Effective. Compliant Jesadll Olasad 839201 sl eV (B89 Jlae oz Judis oy
with approved standards (ISO, DIN, EN). plal) caSdlg eIl

e 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. . . . . . .
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All work must be carried out following the highest quality

standards to ensure the safe and efficient operation of the
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System.
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1. Valve Technical Specifications: 1S0 12944 jLas) Rdg
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e Disc Material: Made of bronze or cast iron to ensure
high performance and corrosion resistance.
¢ Body Material: Made of cast iron, with corrosion-
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resistant coating in accordance with ISO 12944. ) } rpaxally 5“'35‘” ldlaze .2
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e Manufacturer's Markings: All manufacturing
markings must be embossed on the body, in addition to
the manufacturer's name.
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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 and
Installation of Steel Pipes for Suction and Discharge
headers of Horizontal Pumps

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.

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

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

e Material: Pipes made of high-quality carbon steel,

conforming to international standards (ASTM A106

Gr. B or equivalent).

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

Non-Destructive Testing (NDT) must be conducted
for welds.

All welding work must be performed using welding
wires and electrodes conforming to AWS A5.1 or
an equivalent standard.

3. Installation and Operation Requirements:

Use appropriate supports and fixations to minimize
vibrations and ensure manifold stability during
operation.

Perform hydrostatic pressure tests on the pipes
after installation, in accordance with EN 12266-1,
to ensure there are no leaks.

Ensure the alignment and secure fastening of
flanges to provide proper sealing and prevent
mechanical stress.

Clean the pipes after installation using chemical
cleaning or high-pressure water flushing to remove
any debris or manufacturing residues.

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

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

In case of non-compliance with these conditions,
the supervising authority reserves the right to reject
the work and require the contractor to provide
suitable alternatives at no additional cost.

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

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 all equipment and systems required for water
hammer protection, including:

e Supply and installation of surge relief valves
suitable for operating conditions, equipped with a
fast-response mechanism to prevent sudden

pressure surges.

Supply and installation of surge vessels/air
chambers with appropriate capacities as per
design requirements, along with all necessary
accessories to ensure efficient performance.

Supply and installation of air compressors to
provide the required air pressure for surge vessels,
along with all necessary sensors and accessories
for precise performance control.

Supply and installation of non-return valves
designed to prevent sudden closures and mitigate
the effects of water hammer.

Execution of all required mechanical and
electrical works to properly connect and operate
the equipment, including electrical wiring, control
systems, and compressed air connections.

Performing all hydraulic and operational tests
to ensure the system functions efficiently, including
pressure tests and dynamic performance
evaluations.

Submission of as-built drawings and technical
reports in accordance with approved specifications
and project requirements, with updates as needed
throughout the implementation phases.

2. Technical Specifications of the Equipment:

All supplied equipment must comply with the latest
international standards and specifications, including:

American Water Works Association (AWWA)
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British Standards (BS)
German Institute for Standardization (DIN)

International Organization for Standardization
(ISO)

3. Installation and Operational Requirements:

All installations must be carried out in accordance
with the approved as-built drawings, ensuring
accuracy in mechanical and hydraulic connections.

Proper support and anchoring systems must be
used to minimize vibrations and ensure the stability
of the equipment during operation.

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.

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.

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.

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
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provide appropriate alternatives at no additional
cost.

Technical Specifications for the Supply and
Installation of a Mechanical Pressure Relief Valve

The contractor shall supply and install a Mechanical
Pressure Relief Valve on the pumping line in accordance
with the following specifications:

1. Valve Specifications:
e Valve Type: Mechanical (Pressure Relief Valve)
e Operating Pressure: 25 bar
e Inlet Diameter: Minimum 2.5 inches

2. Scope of Work:

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

e Supply and install all necessary accessories,
including bolts, gaskets, and flanges, to ensure
proper and secure mounting.

o Execution of all installation and connection works in
compliance with the approved technical
specifications.

e Performing all operational and hydraulic tests to
verify proper functionality and ensure no leakage.

Technical Specifications for the Supply, Installation,
and Testing of an Integrated Chlorination System

The contractor must supply, install, and test an integrated
chlorination system for water treatment (as specified in the Bill of
Quantities), including all necessary equipment and accessories
to ensure efficient operation, in accordance with the approved
technical specifications.

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

e Supply and installation of chlorination dosing units
suitable for the required water flow.

e Supply and installation of chlorine storage tanks of
appropriate capacity, equipped with ventilation and
safety systems to protect workers and the environment.

b o el Y JUall e e cJondl Bl Jad
CELI 3 § Loy il Oolismell guazr caSyig dygs @
.piz.oJ\g @.z.,a)l Codidl Olowr) Oilidallg ‘otsly,dl
duall Olaolgal) Bdy Juogilly oSl Jlasl apazr Juiis @
REVEIN]
sl Olasa) 489 )deglly ddisaddl OhWsY) puazr sl o
bl 3929 pdeg o)

ol 895 S 5liislg uSyig dygid Al bog Ll

Axdlaed Jolie 8985 pllas Hluslg CauS)59 @S dgaiell (Je Comy
gazr Gasatia () luaSl g (3 550 5 Lo Csu( olao (395
(B39 g Jladl Juiidl Olows) Aoyl ildaally colngll
EXVCRN [ W RERFSPNT
el 3UaS - 1
:&hcﬁ})\)’d&d\dﬁw&&{&d\éuw
(Chlorination yefS0L (sl Cld>g cuSyig duygs @
bl 380 dwlialiDosing Units)
(Chlorine Storage ysiSl ¢p3s O3 CuSyig dygs @
Blasd Ololy diggs dalash 83930 cduuwlio dawaTanks)
Aadly (el
i) ddlas) 401 laslally Gluaedl (oS3 dygs @
ZUyU:qu CALc).zdl Oleun) 48,80 @ FINES)] o ‘&.’J'ﬁj‘j‘ﬁ
Loglin dlge (po degiuanll ol Coulil boslas 839 w53 @

B3gol Alle (S5 uolons o cslasSIl slgolly JSTU
35! Lawyn)

(Monitoring & (Sowilly (whad)l g (uSyig duygs
o (WAL dlausg sl 15,5 4dlyeControl Units)
355l (Somill dolail ao o1 A58

i) 23N S8ty 46L ¢8Il JloeY guazr Juiis @
.Qub B:sz.ig ‘OU::JJ\

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



Supply and installation of pumps and accessories
required for injection and distribution, with precise
control systems to ensure accurate dosing.

Supply and installation of chlorine pipelines made of
corrosion- and chemical-resistant materials, along with
high-quality control valves for proper flow regulation.

Supply and installation of monitoring and control units to
measure and automatically regulate chlorine
concentration, with the capability for integration into
central control systems.

Execution of all necessary electrical and mechanical
works to ensure the efficient and safe operation of the
system.

Conducting all operational and hydraulic tests to verify
optimal performance, while adhering to health and
environmental standards.

Submission of all as-built drawings and technical reports
in accordance with approved specifications and
requirements, with proper documentation of installation
and testing procedures.

2. Standards and Technical Specifications:

All supplied equipment and systems must comply with the latest
international standards, including:

American Water Works Association (AWWA) Standards
World Health Organization (WHO) Standards

International Organization for Standardization (1ISO)
Standards

Technical Specifications for the Execution of Maintenance
Points on Pumping Lines

'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.
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e Supply and installation of all necessary accessories, Boadaall dwdigl! ulaclly ddgudl olasolgall
such as flanges, gaskets, and bolts, as required.

e Conducting all operational and hydraulic tests to verify delaid! Jols ¢ 5 Qs S50 duyad dwdll o L&l
the integrity of repairs and ensure there are no leaks. ole o S B9 g 4 974

e The price includes all necessary work to complete the tele-1
job, as per the supervising engineer.

e All materials and equipment used must comply with Aol delaradl Jole (s d>g) CuS59 s Ll 10 Jad
international standards and approved engineering tass Loy cBaiandl Aol Slaslsall By SleS)l Joda

specifications.
AsUall I giul 1S 8oL (3byeSl pUatdl 15T ¢y

Technical Specifications for the Supply and rde el Jole cpwss d>gl) doall Glasslgall - 2
Installation of Power Factor improvement Panel

1. General: This item includes the supply and Ll Jgur §ly 50 LS dclaind] o

installation of a Power Factor improvement Panel|_ i i
with a capacity of As specified in the bill of quantities|*%>* Al Jolgall polie Odne o fgtmne tAoglll o
in accordance with the approved technical A1 U 6l daliall dslosdl Oyl IP54 dyles

specifications, ensuring improved electrical system

performance and increased energy efficiency. 0 Sl Dol diwslio dgarly e (S5io tdolesdl dgzly @

2. Technical Specifications of the Power Factor| gy ad! ol gl
improvement Panel:
« Capacity: As specified in the bill of quantities. Oldeascey 839509 drwlio OgiSLIsS e Asate (laiSall o
e Panel Structure: Made of metal resistant to - oI Jeiadll Olena) o3

environmental factors, with an IP54 protection rating
to ensure proper protection of internal components. |J>l» 10 Js $g5o5 cdmapl) dbB 1 Soxdly dmapll d>g) @

o Protection Interface: Equipped with a suitable UL (2 ya) dxed) Al 839509 ¢ J3YI e
interface to protect capacitors from external factors.

Slasa) 8oLl dogly drdpo oS 7 glpo CuSyi @iy tdopill allas @
e Capacitors: Connected through appropriate‘J . s e L8 Tsbe et el mpl £

contactors and equipped with discharge dampers to A1l U gSal) dasliall 45 9430)
ensure safe operation.

. Al Slyb > ol el (5 83950 I ouly abld o
e Programming and Control Panel: Programmable,w Sbb go el el 630 bl 83950 iy o

with at least 10 stages, and equipped with a digital BelaSo 3b,gSIl Ll 209 daolio
display screen for data visualization.

e Cooling System: Cooling fans installed and linked to P SleS il ALyeS)l JesYl -3

the control panel to ensure proper ventilation of} i o )
internal components. Apsdigh Olgazrgill adg suxall aBgall § d>glll S5 0y @

e Main Circuit Breaker: Equipped with a 630A main~..-]|ﬂ g 2aT s has sbygSH Aty 2l s .
breaker for input, with appropriate copper busbars| i R ot : Jee
for efficient electrical distribution. Baiaall
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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.

All work shall be executed under the supervision ofi
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 the 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.
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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) (1 - 0 - II).

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.

Ensuring proper fixation of the switch for safe
operation.

Execution of 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 work shall be executed under the supervision of|
the supervising engineer and in compliance with
their technical directives.
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e Submission of execution drawings and technical
reports related to the switch for approval before
installation.

o Ensuring the operation and testing of the switch after
installation in  accordance  with  standard
performance tests.

5. Testing and Commissioning:

e Inspection of the switch before installation to ensure
compliance with required specifications.

e Conducting insulation and conductivity tests
according to standard specifications.

e Testing the performance of the switch underload to
verify its operational efficiency.

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

Technical Specifications for the Supply and
Installation of a Molded Case Circuit Breaker
(MCCB)

1.General:

This section includes the supply and installation of a
Molded Case Circuit Breaker (MCCB) in accordance
with the approved technical specifications to ensure
high performance and operational safety.

2. Technical Specifications of the MCCB:
e Type: 3-phase (AC).
e Current Rating: As specified in the bill of quantities.

o Breaking Capacity at 380/415V: Greater than or
equal to 35 KA.

o Operating Voltage: 690V.
e Insulation Voltage: 750V.
e Number of Poles: 3.

e Trip Class: A.

e Accessories: Equipped with all necessary
accessories for proper operation.

3. Electrical and Installation Works:
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The circuit breaker is installed in a metal panel with
thermal spray and paint.

Installation appropriate intensity transformers and a
multi-function meter

Install signal lamps for the three phases on the front
door of the panel.

Ensure that the circuit breaker is connected to the
electrical network in a safe manner according to the
approved technical standards.

Carry out all necessary connection and grounding
works to ensure safety and reliability

4. General Conditions:

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

All works shall be carried out under the supervision
of the site engineer, following his technical
instructions.

Submission of the execution drawings and technical
reports related to the breaker for approval prior to
installation.

Ensuring the operation and testing of the breaker
after installation according to standard performance
tests.

5. Testing and Commissioning (guarantee):

Inspecting the breaker before installation to ensure
compliance with the required specifications.

Conducting insulation and conductivity tests
according to standard requirements.

Testing the breaker's performance under load and
ensuring its operational efficiency.

Providing a detailed test report that outlines all
inspection results.

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
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» Capacity: As specified in the bill of quantities.

the Bill of Quantities, in accordance with the
approved technical specifications to ensure high
performance and operational safety.

2. Technical Specifications of the Panel:

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.

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 off
the panel for approval before installation.
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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.

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

1 - General: This section includes the supply and
installation of an Autotransformer Starter Panel IP54
with appropriate thermal specifications and
dimensions for a submersible pump in accordance
with approved technical specifications to ensure
high performance and operational safety.

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.
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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 work
to ensure safety.

4 - General Conditions:

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

All work shall be executed under the supervision ofi
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.

Provide a detailed test report showing the results of]
all executed inspections.

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
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generators, transformers, and electrical distribution
panels, in accordance with the approved technical
specifications to ensure operational efficiency and
safety.

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
environmental and mechanical factors.

to

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

Conductor Insulation Material: PVC of high quality,
complying with standard specifications.

Thermal Rating: Suitable for operation within the
standard 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.
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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.

Technical Specifications for the Supply and
Installation of the Lightning Protection System
1 - Components of the Lightning Protection System:

» Copper needle with base beam:

Enough quantity of copper needle to ensure
complete coverage of the station.

Mounted on a metal mast coated with a primer layer|
and two layers of oil-based paint, with an
appropriate length.

Securely fixed to ensure stability and effectiveness.
» Conductor:

Pure copper conductor with a cross-section of no
less than 35 mm3.

Full connection between the copper air terminal and
the grounding pit.
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Technical Specifications for Supply and Installation of
the Grounding System

The conductor is fixed using insulators on the airg,a> 4 4wy Yl Jol> A Jjlge plisuiwb Juo gall cands

terminal holder and extends to the discharge pit.

The conductor is secured to the pipe and walls using
insulated bar holders (one holder every half meter).

The down-conductor is equipped with an inspection
box for measuring ground resistance.

* Grounding Electrodes with Inspection Pit:

Use of an appropriate number of copper grounding
rods, each 1 meter long and 1/2 inch in diameter.

The resistance of the electrodes must not exceed 10
ohms.

The rods are buried in a pit with dimensions of at
least (80x80%100) cm, properly spaced so that the
distance between rods is no less than twice the rod
length.

Addition of sodium chloride and coal (table salt +
coal) around the electrodes to enhance grounding
performance.

Construction of an inspection chamber with a
metallic cover, including all necessary excavation
and disposal work. Pouring concrete into a manhole
with a metal cover for one of the holes

The price includes all materials, installation,
transportation costs, labor, excavation, and all
necessary work to complete the project in the best
manner.

All work shall be carried out under the supervision of|
the site engineer, adhering to their technical
instructions.

1 - Ground Electrodes with Inspection Pit:

At least 3 copper rods, with additional electrodes
added until the required resistance is reached, with
a length of 1 meter and a diameter of no less than
Y2 inch.

The electrode resistance must not exceed 3 ohms.
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* The rods are buried in the ground within three (3)
pits, each with dimensions of (80x80x%100) cm.

* The pits are arranged in a triangular pattern,
ensuring that each side is at least twice the length
of the ground rod.

* The three pits are interconnected in a closed-loop
configuration using a copper conductor with a
cross-section of at least 35 mm?2.

* The soil in each pit is replaced with suitable
materials, including (table salt + charcoal + iron
filings + ...), as per the supervisor engineer’s
instructions.

* Each pit is equipped with an inspection chamber
and a metal cover.

2 - Conductor:

 An insulated copper cable with a cross-section of at least

16 mm? is used to connect all panels and equipment to the
grounding pit.

Technical Specifications for Supply and
Installation of MPPT Solar Inverter

1 - Inverter Technical Specifications:
* Input Voltage: 12V DC.

 Output Voltage: 230V AC, 50Hz.

» Supports Dual Power Input Sources.

2 - Charger Model:

* AC Input Voltage: 230V, 50/60Hz.
* DC Output Voltage: 13.5V DC.

* AC Output: 230V, 50Hz, 5.2A.

3 - Solar Charger Model:

* Solar Charger Type: MPPT.

* Nominal Power: Not less than 2200W.
* Maximum Voltage Range: 400V DC.

4 - General Conditions:

» The price includes all materials, cables,
installation, transportation, labor costs, and all
necessary work to complete the project efficiently.

* All work shall be carried out under the supervision

of the assigned engineer, adhering to technical
guidelines.

* Ensuring proper operation and testing after
installation according to standard performance
tests.
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Technical Specifications for Supply and
Installation of Monocrystalline Half-Cell Solar|
Panel

1 - Solar Panel Specifications:

Power Output: Not less than 575W.
Open Circuit Voltage: Greater than 52V.
Operating Voltage: Greater than 43V.
Number of Busbars: Not less than 11.
Efficiency at 25°C: Not less than 21%.

Solar Panel Cables: Made of pure copper with
double insulation.

The nominal values of the solar panel must match
the actual output values.

The price includes all materials, installation,
transportation, labor costs, and all necessary work
to complete the project efficiently.

All work shall be carried out according to the
supervision authority's guidelines.

Technical Specifications for the Supply and
Installation of a Deep Cycle Tubular Lead-Acid
Battery

1 - Battery Technical Specifications:

* Capacity: 200 Ah.

* Production Date: Not exceeding nine months.

» Weight: At least 62 kg.

* Packaging: The battery must be supplied with the
manufacturer’s catalog and factory packaging.

* Base: Metal base for the battery with a weight of 5
kg.

2 - General Conditions:

* The price includes all materials, installation, suitable
metal bases, transportation costs, labor, and all
necessary work to complete the installation perfectly.
* All work shall be carried out under the supervision
and according to the instructions of the overseeing
authority.

Technical Specifications for the Supply and
Installation of Indoor and Outdoor Electrical
Lighting Points
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The work includes the supply and installation of
indoor and outdoor electrical lighting points in
accordance with the following specifications:

1. Cables and Connections:
o Use high-quality insulated copper cables.

o The wire cross-section for indoor lighting
should be no less than 1.5 mm?, and for
outdoor lighting, no less than 2.5 mm?2.

o Cables should be routed through concealed
conduits for protection and future
maintenance flexibility.

o Electrical connections must be housed in
insulated junction boxes that are resistant to
moisture and weather conditions, especially
in outdoor locations.

2. Lighting Units:

o Providing and instaling a 220V indoor
lighting point with equipment according to
the following specifications:

o A 20-watt energy-saving light bulb with a
socket and a 2* 1 mm2 white cable of a
suitable length for hanging the lamp, along
with a cover for the hanging point.

o A pure copper hairline wire 1mm2 to supply|
power from the switch (the outlet) to the
lamp.

o An electrical switch mounted on a hidden
wall chassis, along with all necessary
installation and connection requirements.

o  Wire colors shall be uniform and used at all
points in three colors: one color for the switch
to operate the lamp, one color for the phase,
and one color for the Neutral, for all circuits,
in the same order. The point should be
connected to the outlet located in the same
room.

o Providing and installing an American-style
thermal electrical socket with 2.5 mm2 cross-
section wires and use different colors for the
phase and the neutral for the entire work.
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o Wires shall be extended within a suitable,
well-installed, cable and routed in a manner
that takes into account the aesthetics and
order of the work, according to the opinion of
the supervising engineer.

o Outdoor IP65 Led projector for lighting
around station and The courtyard with
switch and all need of screwdrivers to fix in
suitable places.

o Amain Tablo install and It expands to 10rail
breakers install inside it main double breaker
16 A and sign lamp and fourth 10A beakers

o The price includes materials, transportation
costs, labor, and everything else necessary|
to complete the work to the best of our ability,
according to the instructions of the
supervising engineer.

Safety and Protection:

o Provide appropriate Miniature Circuit
Breakers (MCBs) to protect electrical
circuits from overload.

o Implement electrical insulation standards in
accordance with approved codes.

3. Execution and Installation:

o Installation should be carried out according
to the approved engineering plans.

o Ensure balanced light distribution to
maximize efficiency and cover all required
areas.

o Test all connections after installation to
ensure safety and performance.

o Clean the site and remove all debris upon
completion of the work.

- Final Operation Period:

The actual operation points of all pumps will be tested practically
after installation and their conformity with the working point
recorded on the nameplate and its working curve. After that, the
and horizontal pumping groups will be operated for a period of
100 working hours, and then the actual operation point will be
tested for each of them. The actual operation points must
achieve stability during this period. and in case of failure of any
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previous tests the pumps will be rejected.

Payment will not be made until the previous work, and tests are
completed (the contractor will not receive any payment if all
contract terms are not fully completed)

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 Contractor shall
clean the work site well and completely, immediately after completing
work.

The transportation costs of transporting labor, materials, machinery,
and equipment to the worksite shall be charged against the prices.
IThe Contractor shall be reimbursed for the value of the actually
implemented works and from the materials of the estimate
statement. The contractor may not claim any compensation for any
excessive quantities mentioned in the estimate statement and is not
actually implemented or the costs of any unneeded implemented
works. In addition, the contractor may not claim any compensation, or
any formal case related to this topic.

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

payment terms:
No payment is made before completion of the work
performed (Contractor receives no payment if all contract|
items are not fully completed
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