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Rehabilitation of Water Stations (Mechanical and Electrical)
Ll oS 5 LiSeilSin Jlac ] olsa illans fi

Technical Specifications
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Chapter One
Introduction and general provisions

Article 1 -Purpose of the Project:

The objective of this project is to Implement Rehabilitation of Water
Station, in accordance with the items of work listed in the Bill of
Quantities or the cost estimate, and in compliance with the schedule
of conditions, documents, and attached drawings related to the
contract. This also includes works that are not explicitly mentioned in
the specifications or shown in the drawings but can be reasonably
inferred and derived from the contract documents.

Brief description of the project:

The work includes carrying out all rehabilitation work for the mechanical
and electrical equipment of Water Station.

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. 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.
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Article 4 - Bid Estimation Errors:

The contractor shall be fully responsible for the prices stated in his
offer, and liable 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- Workshop Equipment:

The contractor shall furnish the workshop permanently, in good
condition, and adapted for use in the planning, measurement, and tools
required by the contract, or requested by the supervisor engineer with
sufficient number and capacity to carry out the works in the correct
manner and during the 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.

Articl: 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 by providing required tools such as
scaffolding, cranes, and equipment. Therefore, he shall take the
necessary measures to ensure rendering the required works to the level
needed and in accordance with the technical requirements without
harming or sabotaging those which are 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 work
that is dismantled, and he is not required to re-install the Water unit in
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.
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The Contractor shall bear any loss that may occur as a result 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 par ties 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 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 to the provided timetable and not start any
stage of interactive activities before ending the previous activity to the
supervising engineer.

Article 11 -Defects and Deficits:

During the course of 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

works and supplies Mechanical

» Technical Specifications for the Supply and
Installation of a Submersible Pumping Unit:

- Supplying and installation submersible pump set as the
following specification:

- Flow: according to BOQ

- Head: according BOQ

- Pump efficiency at operating point: not less than 70%.

- Motor efficiency at operating point: not less than 80 %.

The price includes all installation and transportation costs, and installing
the new set, with supplying all bolts, gaskets, and everything necessary to
complete the work.

- submersible pump set:
- PUMP:

e  Operation point: as in BOQ

e  Flow at the required head is not less than 90% and not
more than 110%.

e The efficiency must not be less than 70 % at the
operating point.

e The efficiency must not be less than 65% at all points of
the pump curve within the flow range of 90% to 110%.

e The nominal speed of the pump is within the limits of the
nominal motor speed, and it is preferable that the pump
performance curves at the nominal motor speed.

e  The pump is equipped with a non-return valve and a
stainless-steel strainer.

e  Pump body made of high resistance cast iron or
stainless steel.

e  Pump shaft is made of stainless steel.

e Impellers: statically and dynamically balanced and made
of stainless steel or Bronz.

. Close pressure: must not less than 15% of the operating
point pressure.

e  Pump outer diameter: no more than 8".

The motor:
. Submersible motor type: excitation with rewindable
squirrel cage
. Water-cooled according to international norms, three-
phase 400V, frequency of 50 Hz.
. It is preferable that the motor efficiency at full load and
at three-quarters load should not be less than 80%.
. It is preferable that the power factor at full load and at
three-quarters of the load should not be less than 75%.
Degree of insulation: not less than E
o Degree of protection: IP 68
e  Motor power exceeds the power for the pump by a rate
of no less than 10%.

ga'l.’m Suadl)
LSilsaal) @l ) sl g Jes )

&b ds gozme Sy gl Al Olisolgell >

ddudle
dubl o degacmo CuSyig @S -

(bl el s Y e -

IS R PENFERENSE TR TP

el Jan om0

. %700 Jou Y Jaall dass dic d3iaall 340 50 -

. %80 o Ju Y Jexdl ddadi die & aall 293 ya -

saaall Aacadl) Qo 55 Jaill g cuS il eald QS pacaty el -
Jaad) LY 2 3hke JS5 il ally 2]l 81S ans e

Ml&i\@b&\kw—

REWW -

SLasl Jsan B3yl o8 be i Adadl) Joo 3lis 0

o 35 Y5 % 90 oo JB Y coslladl gl e 5,0 o
% 110

Jaadill 3dadi 2ie % 70 g 2ol Ja Y f sy e

elaf Finie LG 43S 3% 65 (e a5l BB Y ol cany e
% 110 ' % 90 3,0 33l Jlaw (pana Aaiadll

Eoaall Ol s de yu dsany Adcadl e Gl Hsallde s @
Je ) die Aaiaall elal Ciliiata o) 55 o Jiady 5 dnans)

Al Ay
m;@,@?\y&ﬁjemeuqagadl 9% e
e Gl JaiSia
el dpaall s Gl e g gian Adiadl an @
Awslad) e

dg;uubhud\h)\awzjw:ﬂmd|)}u °
G e Ao gima s Talinn s Lalin 46 ) e cilil g 0l @

ol ) Jii

Adati Jara (0 15 % dewi oo JB Y o) g oSl haa 0
el

M8 unY A illisad Jli e

saley Qs lain (i ) (ullal) o jaill g gl e -
all

400 skl SO il Al ki) s clalh 20 -
8 50 23— Ll

A aie s JalSI Jaall aie ) adl 0s0 30 0 Y Ol oy -
%80 oo daall gLy )

A0 aie s JalSl Jaal) die dellainy) Jele Ju Y of Juady -
%75 oo deall gl )

Eoe J&Y &4l da -

IP 68 aleslids ;s -

o Ju Y Juadsadldctaiy e b3 d aall delhinl -
10 %

Page 4 of 24




ITT - IDL-VFG-50335 - Rehabilitation of Four Water Stations in Idlib (Mechanical and Electrical Works)

e The ability to operate the motor with high quality with a
change in voltage of + 5%, preferably + 10% or more.

e  The motor is of the double-pole type (rotational speed up
to 2900 rpm).

e  Outer diameter: no more than 8"

- Pre-operational inspection:

Before installing the pump, the contractor will ensure that the
coolant is good, that it fills all the motor, and electrical
connections are good, and that the pump shaft can rotate easily.
As well as ensuring the straightness of the well and that there is
nothing obstructing the pump from being downloaded easily and
safely. Installation is done using a suitable crane and providing all
the necessary accessories (special connection pieces needed to
connect the pump to the pipes, bolts, and gaskets...)

- 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
submersible pumping sets 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 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)

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

1. General Requirements:

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

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

e 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:

e Operating point: As per the bill of quantities, in terms of
discharge and head.

e Flow rate: Must be between 90% and 110% of the
required value at the specified head.
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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: from 1450 to1500 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.
o Pump shaft: Made of stainless-steel alloys.
o Impellers: Statically and dynamically
balanced, made of bronze or stainless steel.

2.2 Motor:
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»
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9.

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: F.

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.

10. Motor efficiency: Not less than 90%.

3. Scope of Work:

1.

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:
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9. Performance data and test results.
10. 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.

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

Nominal diameter: according BOQ.

Nominal pressure: according BOQ.

Thickness: In compliance with standard specifications

The item includes all necessary work, 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.

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 I1SO
12944,

e Connection: Using flanges compliant with (I1SO, DIN,
EN) standards, including suitable bolts and gaskets.

2. Welding and Fabrication Requirements:
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e All welding work must comply with ASME Section IX or its
equivalent.

e Welders must be certified professionals with accredited
experience certificates.

e  Full Penetration Welds must be performed to ensure
strength and durability, with the necessary quality tests
conducted.

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

e 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:

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

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

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

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

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

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

e 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.

— Special parts- galvanized iron:

White pieces of iridescent iron must be according to the following
specifications:

Their diameters shall be adjusted according to the standard
measurements of the English code and per inch.

Its internal surfaces shall be smooth, even, homogeneous, free from
protrusions, and be of constant roughness on the entire piece.

The pieces are able to screw-cutting with a consistent thickness tooth,
homogeneous, and non-abrasive of thickness.

The pieces shall be of the same lengths.
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These pieces shall resist a minimum pressure of 40 kg / cm2 with
pressure stability for two hours

The section shall be pure, and the thickness shall be homogeneous
along the cross-section.

The pieces shall be made using the cold drawing method.

The thickness of the pieces shall not be less than the thickness
specified in the English code table.

The bidder shall specify in his offer the pressure, the thickness of the

pieces, the weight of the longitudinal meter and the country of origin.

- The special parts with scratches (dents) greater than 0.1 mm deep
will be rejected.

The price includes materials, transportation costs, labor, and
everything else needed to complete the work to the best of your
ability, as directed by the supervising engineer

» Supplying and installing drawn zinc iron pipes as in
the following specifications:

- DN 3, 4 inches

- Thickness not less than 4 mm

- Length not less than 5.8

- Flanges with a thickness of not less than 20 mm

- With screws, gaskets, and everything necessary to complete the

installation and connection.

» Technical Specifications for Supply and Installation of
Gate Valve (drawer valve):

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

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

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

e Material: The body and cover shall be made of ductile iron It
should have raised letters and the material used for
manufacturing with the code (GGG).and internally coated with
an epoxy layer to ensure protection against corrosion and
chemical exposure.

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

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

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

o 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.

e 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).

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

» Supply and installation of a mechanical flow meter with
a nominal complete with all necessary accessories for
operation

including flanges, gaskets, bolts, and fixing components. Works shall
include all required cutting, welding, and hydraulic connections, as well
as carrying out the necessary tests to ensure measurement accuracy,
in accordance with the approved technical specifications and the
instructions of the supervising engineer.

» 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.

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
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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 Providing and installing
air release valve nominal pressure 25 bar at least
with shutoff valve and the required tee and dam
according BOQ

- This should be provided including all required joints, flanges, labor,
tools, connecting & plumping works and all other requirements to
complete the work to the fullest extent as directed by the supervising

engineer.
Electrical Works and Supplies

» Supplying and installing solar hybrid inverter MPPT

1. Rated power: according BOQ

2. DC input voltage range: 250-900 VDC

3. AC output: Three-phase, 400 V, 50 Hz

4. The inverter shall be installed inside a thermally powder-
coated steel enclosure of appropriate dimensions, including
the following components:

5. DC MCCB circuit breaker, Capacity according to BOQ, 1000
vDC

6. AC circuit breaker, Capacity according to BOQ, three-pole,
rated operational voltage 690 VAC

7. Contactor and Power analyzer (network analyzer) for
measuring current, voltage, frequency ,Start/stop push buttons
and control circuit breakers

8. Digital multifunction meter (three-phase) with current
transformers (CTs)

9. Protection against over/under frequency

10. Protection against over/under voltage

11. Electronic DC hour meter

12. Mechanical AC hour meter
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13. Water level sensor (NIVO type)

14. Suitable diode

e The price shall include the supply of all materials, installation,
transportation costs, labor, and all necessary works to
complete the project in full accordance with the instructions of
the supervising engineer.

> Supplying and installing sine wave filter
Capacity : according BOQ
The three-phase voltage ranges from 350 to 450 volts.
- equipped with thermal protection.
Operating frequency 5-120Hz
Switching freuquency 2k to 16kHz
Maximum permanent overload 1,2 times rated current
Maximum transient overload 2,0 times rated current

The filter shall be installed on the output of the inverter in a suitable box
of thermally sprayed sheet with suitable cooling fans and all the
necessary cables and accessories

» Providing and installing an active type

chrome-plated copper needle with the ability to ionize the air in order
to attract lightning and protect a perimeter of not less than 100 m:

- Protection area of 100 meters, longitudinal circular.

- Fixing firmly with a 2-inch metal pipe at a height of not less than 4
meters.

- Bar of copper anchor with a section of not less than 35 mm2 to
connect the needle to the grounding system.

- Insulators between the copper cable and the metal structure every
half meter.

> Technical Specifications for the Supply and
Installation of a changeover switch
e 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:
o Type: Load-break switch — 4 -phase.
e Current Rating: As specified in the bill of quantities.

e Voltage: 400V.
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Number of Poles: 4.
Positions: 3 positions (ON - OFF - ON) (I - 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:

materials, installation,
necessary works to

The price includes all
transportation, labor, and all
complete the job perfectly.

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 switch for approval before installation.

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

5. Testing and Commissioning:

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

Conducting insulation and conductivity tests according to
standard specifications.

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.

Supplying and installing a warning signboard with an
identification plate, type “Felix,” size 50x50 cm, including
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installation and fixation as per the supervising engineer’s
instructions

> Supplying and installing Calibrated circuit breaker (magnetic
and thermal protection) MCCB, as the following
specification:
- Type: three-phase (AC)

- In according BOQ

- Breaking Capacity 380/415 V: Ics equals to or more than 35 KA
- Rated operational voltage: Ue 690 V

- Rated insulation voltage: Ui 750 V

- NO. of poles: 3

-CAT: A

With all necessary accessories.

It mounts in the changeover switch panel With appropriate intensity
transducers and a multifunctional scale.

The price includes materials, installation, transportation, labor and
everything needed to complete the work correctly and as directed by
supervising engineer

» Providing and installing Equipment and panels earthing
system

Containing ground copper electrodes qty /3/, with a length of 1
meter, a diameter of not less than 1/2 inch, the resistance of the
electrodes should not exceed 5 ohms

It is planted in the ground within three pits, the dimensions of
each pit are (80*80*100) cm. The pits are distributed in a
triangle with a side length of not less than twice the length of the
ground stake. The three pits are connected to each other in the
form of a closed ring using a copper stranded of no less than 35
mm2 cross section. The soil is replaced In each hole with the
appropriate materials to include (table salt + charcoal + iron
filings +...) as directed by the supervising engineer. With casting
manhole and metal cover for each hole

Conductor: an insulated copper cable, with a section of not less
than 16 mm2 to connect the inverter and metal panels to the
Earthing pit
The price includes materials, installation, transportation, labor,
excavation and all that is needed to complete the work to the
fullest extent as directed by the supervising engineer.

» 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.

Supply and installation of a main starter panel, thermally coated and
with suitable dimensions, containing electrical equipment for operating
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horizontal pump, each with a capacity according BOQ, 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:
1. Protection Degree: IP54
2. Main thermal-magnetic circuit breaker with appropriate power.
3. Contactors with a suitable power.
4. Protection relays for phase failure, reverse rotation, and level
control.
5. Electronic protection for starting and running current with
appropriate current transformers.
6. 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.

0. 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.

2. Technical Specifications of the Panel:

S0 ®N

- Capacity: As specified in the bill of quantities.
- 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.
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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.

Note:

Supplying and installing a warning signboard with an identification
plate, type “Felix,” size 50x50 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 item includes the supply and installation of a thermally
coated main control panel of suitable dimensions, containing
electrical equipment for operating the submersible pump, with
an autotransformer operating system (the electrical equipment
is installed inside the main panel, with a filing ratio not
exceeding 70%). This is in accordance with the instructions of
the supervising engineer and the following specifications:

- Power: As per the bill of quantities

- Protection rating: IP54

- Suitable power rating thermal-magnetic circuit breaker
- Suitable power rating contactors

- Suitable power rating automatic transformer with thermal
protection
- Phase loss and reverse polarity protection relay

- Electronic protection for starting current and operation with
appropriate voltage transformers

- Comprehensive network analyzer on the panel door (voltage,
frequency, amperage)

-Indication lights: fault, operation, phase loss
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-Cable entry and exit within suitable conduits (omal-an pimaga) Aalll b e Jald A0k Jlse-
- Panel lock
_)GZLLL\-J»-JL; L3 bl -
The price includes materials, installation, transportation, labor, and )
everything necessary to complete the work to the highest standard as Laulie: QSIS G S35 35 JsAa -
per 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.

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

5 - Testing and Commissioning:

e Inspect the panel before installation to ensure

compliance with the required specifications.

e Conduct insulation and continuity tests according to
standard regulations.

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

» Supply and installation of a main
(distribution) panel

made of sheet metal With suitable dimensions enclosure with the
following specifications:
Thermal paint
Copper busbars designed to suitable ampere as BOQ's
mentioned
Copper busbars mounted on insulators and protected at the front
with a transparent heat-resistant plastic cover
4 copper busbars equipped with cable termination points
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
Including fixing, installation, drilling for connecting cable
terminations, and all requirements for proper cable connection, as
per the supervising engineer’s instructions.

incoming

installation of a power factor
according to the following

> Supply and
improvement panel
specifications:
Capacity with a capacity of 100 KVAR
-Placed within a suitable metal panel IP54 to achieve appropriate
protection and a protection interface for the capacitors.
-The capacitors are connected to suitable contactors and
equipped with suitable discharge current.
Equipped with a programmable programming and driving panel.
equipped with a digital display screen
Cooling fans are installed connected to the driving panel
-Equipped with 250 A breaker for input and suitable copper bars
for distribution.
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

> Supply and installation out door electrical panel with
two out put with suitable size consist of the
following:
- circuit breaker — MCCB , Capacity according BOQ
- Copper bars tow outputs
- fuse base with suitable fuses
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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.

» Providing and installing a new electrical transformer
400 KVA according to the following specifications:
- Operating voltage 20/0.4 kV.
- Copper coils
- Cooling: ONAN
- Suspension able.
- with a test certificate

The transformer must be certified and compliant with the medium-
voltage electricity operator's standards in the region.

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.

» Providing and installing a grounding system for the
transformer consists of the following:

- galvanized steel grounding electrodes (8) with a length of 1.5
meters diameter of at least 0.5 inches with different sizes of
connecting clips to connect the cable to the electrodes.
The grounding resistance should not exceed than10 ohms
immersed in the ground in holes with suitable dimensions for each
excavations.
- 75 kg sodium chloride salt and 75 kg coal are added to the
excavations to improve conductivity , with the required tests
carried out.
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.

» 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.

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

e The cable shall be routed inside a suitable plastic conduit with
a filling factor not exceeding 50%. The cable shall be properly
suspended and securely fixed in place. All conduit ends shall
be tightly sealed with foam. The unit rate shall include the cost
of all materials, installation works, transportation, labor, and
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any other requirements necessary to complete the works in a Glllaia Lﬁi 5 eAllaall g (il g e 1l Jlae g cal gall IVEN
proper manner, in full compliance with the instructions of the Al ol 3V aa can 5 JuST e Jae Y1 alasY 455 pn 5 A
Supervising Engineer i) Cuigall Colaglediy
» Supplying elec_:trical flexible copper cable NYY, for Jasasst NYY (dsime s b guilad il gS OS mili >

Nevo level switch and panel control power as 2 4l bl gall (30 s sl aSal) ly 4S5 gdaill
following specification: 2 x2.5 mm2 : ki -

- section: 2x2.5 mm2

- insulation material: PVC PVC : J)=l sl -

The price includes materials, installation, transportation costs, labor and | .Lay a3l Le <5 dlalall il J&il) ) sal 5 a5l 5 3 sall Jady e
everything necessary to complete the work in the best possible way Gyl (gl Cilgua 58 v 4a s JuST e Jaall

according to the instructions of the supervising engineer
2- Cable Technical Specifications:
e Cross-section: As specified in the bill of quantities.
e Type: Insulated.
e Conductor Type: Flexible.
e Conductor Material: Copper.

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

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

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

e Thermal Rating: Suitable for operation within the
standard temperature range for PVC cables.

e Operating Voltage: 0.6/1 kV.

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

e Conductor: Multi-core stranded copper, Class 2, in
accordance with IEC 60228.

3- Installation and Execution:

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

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

e Ventilation and cooling requirements must be considered
to prevent exceeding the permissible temperature limits.
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e Avoid installing cables in high-humidity areas without
proper insulation or additional protection.

4- Standards and Specifications:

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

e 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.

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

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

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

> Providing and installing electrical Indoor lighting
points. The work includes:
- Each point includes cables and extension within a hidden pipe and
wires with a cross section of not less than 1.5 mm?2 and a saving lamp
with a capacity of not less than 40 watts.

» Providing and installing electrical Out door lighting
points including:
- Each point contains cables and extensions inside a hidden pipe and
wires with a cross-section of not less than 2.5 mm2 and an LED light
projector with a capacity of not less than 100 watts.

> Supply and installation of a deep-cycle lithium ( iron
phosphate) battery with the following specifications:

1. Capacity: 5 kWh-24 VDC
2. Production date: No more than nine months
3. New, non-refurbished battery cells
4. Equipped with a smart BMS charging system with full protections
5. Built-in display of key parameters (voltage, charge percentage, etc.)
6- Equipped with RJ45 cable to connect the lithium battery and the
inverter.
7- Equipped with CAN / RS485 / RS232 ports with the appropriate
cable for connecting to the inverter and linking its programming to the
inverter.
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8- The battery is supplied with the manufacturer's catalog and
packaged in factory packaging.

The price includes materials, installation, suitable metal bases with
cables suitable for connecting to the inverter, transportation costs,
labor, and everything else necessary to complete the work to the best
of your ability, according to the instructions of the supervising
authority.

» Supplying and installing AC input panel for inverter
Supply and installation of a heat-treated, IP54-rated sheet metal
panel with dimensions suitable for inverter power supply,
including:
- A standard, three-pole, rated MCCB with a suitable capacity and
operating voltage of 690V, adjustable.
- A suitable-capacity AC3 contactor with a 220V coil supply.
- External on/off switches.
- A green indicator light for ON and a red indicator light for OFF.
- A multi-function meter (voltage, frequency, amperage, etc.) with
appropriate intensity settings.
- A dry-run protection relay.
- A phase protection relay.
- An electronic current protection relay.
- With the necessary grounding

.Supplying and installing MPPT inverter with a
capacity of not less than 4.2 KW, according to the
following: specifications:
1- The input voltage is 24 volts DC.
2- The output voltage is AC 230 volts at a frequency of 50 Hz.
3-Supports combining two electrical input sources
charger model:
1- AC input voltage 230 V, frequency 50/60 Hz.
2- Continuous input voltage 24 DC/160A
3- AC output 230 volts, 50/60 Hz 15A at least.
Solar charger model:
1-solar charger type: mppt
2-Maximum PV array power :5000 W
3- Max Solar voltage 450 VDC.
The Price includes materials, cables, installation, transportation, labor,
and all needed to complete the work correctly and as directed by
supervising engineer.
> Supplying and installing Monocrystalline solar panel
half-cut cells as the following specifications:
1- Power capacity not less than 620 watt at least
2- Open circuit voltage Voc is more than 48.5 V
3- Rated power voltage is more than 40 V
4- The solar panel cables are made from pure copper conductors and
PVC insulation
5- The nameplate values must be compatible with the output of the
solar panel values.
6--The yield is not less than 22 % of the module area
Price includes materials , installation , transportation, labor, and all
needed to complete the work correctly and as directed by supervisor
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» Supplying and installing outdoor high voltage
lightning protection composite insulator 20KV
10KA

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.

» Supply and installation of copper uninsulated
electrical cable 70 mm2 for grounding system.
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.

» Providing and installing a three-phase 11-pin meter
install in panel
with dimension (50*60) and everything needed to be ready for use
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.
> Supplying and installing a chlorine dosing pump
with the following specifications.
Supplying and installing a chlorine dosing pump with the following
specifications:
- Nominal voltage: (100-240 V, 50 HZ).
- Nominal pressure: 12 bar
- Protection level: IP65
- The relation between pressure and flow should be:

bar I/h
12 4
10 5
8 6
2 8

- With a mixing tank with a capacity of 200 liters.
- Pump accessories.

1- Holder for pump.

2- Non return valve.

3- Filter.

4- Tow thin tube, length of eash 2 to 4 m.
Price includes everything necessary for connection, installation, testing
and completion of the work according to supervising authority’s
instructions.

Chapter 3
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 labors, materials, machineries,
and equipment to the worksite shall be charged against the prices.

. In addition, the contractor may not claim any compensation, or any
formal case related to this topic.
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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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