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Chapter One
Introduction and general provisions

Article 1 - Purpose of the Project:

The objective of the project is to implement a solar system according to the
agenda items as reflected in the bill of quantities or the estimative statement
according to the conditions and documents of the contractor, including
works not mentioned in the specifications and not shown in the drawings,
which can be inferred from the statements of commitment.

Brief description of the project:

The objective of the project is to provide and install a solar energy
system at water stations to operate submersible pumps as shown in
the BoQs and drawings which includes the following:

1- Providing and installing solar panels, no less than 550 watts .

2- Providing and installing metal base to install PV panels as
illustrated in attached drawings.

3- Providing and installing On Grid inverters with suitable

control panels and required electrical cables.

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 a 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.

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

The contractor shall carry out the required works accurately and thoroughly
and required field and lab tests requested by supervising engineer on his
own expense with providing required tools such as scaffoldings, 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 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 unite 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 works from the beginning of the implementation until the
completion of the works and shall at his own expense carry out any repairs
that may result from any damage, loss or injury to the temporary works 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
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obligations under the warranty and maintenance period for the protection of
materials, equipment, machinery, etc.

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 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 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 interacted 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
orders 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
Electrical works
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Article 1- Solar Panels:

Solar panels shall be of the type of monocrystalline half-cells, not
less than 9 bus bars, and a maximum power/ 550 Wp, with
dimensions of 210 * 104 cm, the open-circuit voltage is greater
than 49 volts, the working voltage is greater than 41 volts, with a
deviation in power = 5% The solar panel cables are made of
copper with PVC insulation. With MC4 terminals the nominal
values of the solar panel must match the output values of the solar
panel.

The panels of the first class (A) must be free from manufacturing
defects, and the presence of any manufacturing defect in any panel
presented will be considered an indication of the poor quality of the
type of panels provided in full, and they are transported and
installed carefully to ensure their safety and be attached (data
sheet).

The supervising engineer selects a sample of the panels provided
for testing and matching.

The panels are connected by strings of 15 panels in one group on
11 strings that are connected in parallel.

The strings are connected to a rail-mounted primary combiner
panel containing terminal blocks, using insulated copper cables of
10 mm2 section.

The panels are installed on the metal corners 1.5 * 4 * 3.5cm
thickness of 2 mm suiting the panel dimensions with 6 mm screws,
6 screws per panel

Each two adjacent panel metal frames must connect with a 10
mmz2 cross-section cable, and the cables are connected to the
main earthing cable.

Solar Hybrid Inverter

A hybrid inverter to be offered that combines solar panels and
generators with a capacity As contained in the BoQs

DC 250-900 V

Three-phase output AC 400 V 50HZ

Frequency between 0 to 400 Hz

The inverter is programmed according to the attached manual in
proportion to the load, With the connection of the level water
sensor to the inverter, so that the inverter is turned off when
rotating on the no water signal.

The inverter is installed in a suitable place within a panel to be
fixed and protected. All input and output connections are through
copper cable terminal ends suitable for the cable sections.

The panel of the inverter shall have suitable dimensions of and
sprayed with thermal paint with a degree of protection not less than
IP65, and it is equipped with a lock and two fans, one intake with a
suitable filter and the second one is output. when the inverter
starts.. As directed by the supervising engineer

A universal electronic meter is provided with a three-phase multi-
use digital scale with the necessary Current transformers and
connected to the AC input inverter, within a panel of dimensions as
contained in the BoQ . panel contains the MCCB circuit breaker,
as directed by the supervising engineer
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e The inverter works include the provision and installation of a triple
capillary copper cable with a section of 3 * 50 mm 2 and its
connection to the switch, in addition to a cable of 50 mm2 section,
number 2(red and black) from the protection panel to the inverter,
of a suitable length

Solar inverter(off grif) for self needs

e Providing and installing an MPPT solar inverter with the capacity of
what is mentioned in BoQ according to the following specifications

e The output voltage is AC 230 volts at a frequency of 50 Hz.

e  Supports combining two electrical input sources.
charger model:

e AC inputvoltage 230V, frequency 50/60 Hz.
Solar charger model:

e Rated Power: As shown in the BOQ.

e Max Solar voltage: As shown in the BOQ.

Article 3 - Battery:

Providing and installing a deep cycle tubular lead acid battery with the
following specifications:

- capacity as stated in the BOQ

-Production date not exceeding nine months

-The battery is supplied with the manufacturer's Catloge and packed in
laboratory packaging.

- Metal base for the battery, weight 5 kg

Price includes materials, suitable metal bases installation , transportation,
labor, and all needed to complete the work correctly and as directed by
supervisor

Article 4 — Control panels:

e Electrical panels must be impermeable, protected from water, with
a degree of protection not less than IP55 .

e The entry and exit of cables should be through special glands
(protection equipment),

e all electrical connections inside the panel are hidden within plastic
ducts,

e all connect points are using terminal lugs

e panel contains copper junction bars suitable for each panel
according to its load.

e Afuseis installed with a base for each chain so that the fuse
current is suitable for the panel datasheet and is installed within the
panels by means of rails

. diodes are installed with suitable heat sink on each of the chains,
one diode for each chain, and the diodes are installed in the main
assembly board

e SPDis installed for each panel

Article 5- Cables:

e All cables entering and exiting the panels are placed within plastic
ducts (pipes) that are suitable and impermeable, with the outlets
insulated on both sides with foam and capable of accommodating
the cables.

e The strings cables are placed inside spring tubes and fixed to the
metal structure with firm plastic clips

e Black color is used for negative cables and red for positive cables
always.

e NYY cables are used to connect the inverter output to the grid
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Article 6 - Earthing:

Earthing system are equipped with the following specifications:

and metal panels Earthing system Inverter

Providing and installing an inverter 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

Earthing system for the solar system:

Providing and installing a Earthing system for the solar system:
Ground copper electrodes qty /3/, with a length of 1 meter,
diameter 1/2 inch

It is planted in the ground within a three holes (80 * 80 * 100) cm
and distributed in the shape of an Equilateral triangle, The side
length of the triangle is 1 m, around which sodium chloride and
coal (table salt + charcoal) are added, with the manhole and metal
cover poured, drilling and deportation

Conductor: a pure copper cable, section not less than 25 mm2,
fixed to the metal structure by screws (in addition to connecting
the metal frame to each two adjacent panels with a metallic
flexible cable 10 mm2) and from one end to the discharge rods
The Earthing resistance of the electrodes should not exceed 5
ohms

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

Article 7 - Lightning protection system:

Providing and installing a lightning protection system Containing :
The required lightning rod consists of the following items :

Copper needle with the carrier column: with a tapered head
length of 1 meter , fixed on a base with a suitable insulator and
mounted on an iron pipe 2 inches, thickness of at least 2 mm, with
paint coating, one base and two layers of oil paint, length 2
meters, so that the total height (needle + holder)is 3 meters from
the zero point is fixed on the longitudinal beams by welding

Conductor: a bare stranded copper wire , section 25 mmz2,
connected to the copper needle and fixed with insulators with the
needle holder, and from it to the earthing pits and fixed on the
pipe and walls by insulated bar holders (a holder for each half
meter) that supplies the bar Downlight with a test box to measure
the grounding resistance
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The 25 mm2 ground conductor is laid within a 2-inch diameter
PVC pipe at a height of 2 m to protect the conveyor from
mechanical shock

Ground electrodes with inspection pit:

Copper rod X3, length 1 meter, diameter 1/2 inch. Electrode
resistance should not exceed 10 ohms.

It is planted in the ground within a hole (80 * 80 * 100) cm and
distributed in the shape of an Equilateral triangle, The side length
of the triangle is 1 m
around which sodium chloride and charcoal (table salt + charcoal)
are added, with pouring the manhole, metal cover, drilling and
deportation.

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.

Article 8 - Pre-operational inspection:
» The contractor must check all cables in terms of resistance and
polarity to detect any defects or leaks in the cables and to ensure
the durability and correctness of the connections.

» Ensure that all elements are installed (power panels - inverter - panels -

main breaker and switch breaker - lightning protection systems, ...etc.).

Article 9 - Experimental Operation:
* The test is done on the maximum load after ensuring the integrity
of the connections
» Where the fuses are closed and the voltage of the chains is
measured before the final assembly, while keeping the main circuit
open
« After confirming the voltage of the strings and their conformity to
the required values, the DC breaker is switched on, the final
assembly voltage is measured, and the value of the electrical
voltages at the inverter is confirmed.
* The test is done on the maximum load for 5 hours

Article 10 - Final Operation Warranty Period:
The entire system is tested to operate for 100 hours on a normal
load so that any problems are noticed and maintained at the
responsibility of the provider. The process of combining solar
energy with a generator or grid electricity is also tested.

Chapter Three
Structural works

Article 1- Site preparation:

e Removing soils and dirt from the back of the workplace, cleaning it

e Leveling the natural land in the workplace by excavation and
backfilling machines using bulldozers and vibrating rollers with a 95%
compaction rate and compaction on layers not more than 25 cm
each. Achieving a horizontal level of the natural ground after leveling,
where the differences do not exceed 1 cm using a surveying device
provided by the supplier

e Works are measured by evaluating the excavated quantities and
using them to achieve the required leveling and the contractor should
do topographic survey before and after leveling works.
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Backfilling with a layer of no less than 20 cm thickness of gemstone
with well tamping and achieving a 95% compaction rate.

It is not allowed to start any stage of leveling and backfilling before
handing over the previous stage to supervising engineer with
execution of Proctor Test and verifying compaction rate and thickness
of layers and levels using surveying device provided by supplier.

Article 2 — Cyclopean concrete:

Execution of all concrete with stone works in accordance with the
attached drawings

The use of (sand and gravel) clean free of organic materials of high
hardness and approved by the supervision engineer

Watering of concrete elements cast at least twice a day according
to the recommendations of the supervising engineer

Concrete with stone 250kg/m3

The cement used is Portland cement, grade 42.5 Mpa. Newly
made production is not more than 3 months.

To be imbedded with stones, maximum diameter not more than 10
cm with ratio of 1/3 stones, 2/3 concrete.

Forms are used if needed

Article 3-: steel structure works:

The steel structure should be implemented accurately to the south
with a leaning angle of about 300 as per attached drawings

All Profile openings should be closed from both sides to prevent
entrance of water with 2mm metal sheets.

The steel sections of the good quality profile thickness (2 mm for
profile) £10%, do not contain any damage or rust. With one layer of
rust-resistant paint, gray colour and two layers of colorful oil paint
to achieve what is mentioned in BOQ

An iron protection net with a wire of 4 mm diameter shall be
provided and installed in the places specified by the supervising
engineer, and its weight shall be calculated within the quantities
executed.

The iron pieces must have regular surfaces and be free from
granules, cracks, air voids and peeling, and when cutting on cold
give a homogeneous section without tearing or breaking the metal
and rejecting all the pieces that crack under the auger and which
are felt or broken when bitten or cut, and the pieces are It is one of
the best types of welded and drawn iron without cracks or defects
Iron pieces must be made of profiles, angles, planks, and plates in
compliance with the designation specified for them in the
architectural conditions and details in terms of proportions and
shape

0.75-inch galvanized iron water pipe should be installed with holes
every 10 cm with valve for washing Solar panels

The welding rods and pieces to be welded must be completely dry
during work and not engage in welding work in rain, wind, and
frost.

The welding shall be carried out with precision and care and with
the shapes and thicknesses required by the working position,
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provided that the welding fills the entire space prepared for it, along

the length and depth of the adhesive on a reqular basis.

¢  Welding must ensure complete bonding between the interlocking
pieces so that it performs its function as if it were one piece.
Therefore, precautions must be taken to avoid defects in welding.

e All welds should be abrasive blasted and flattened with adjacent
surfaces to be smooth and make sure to remove the slag layer
before painting the primer

e The sections are weighed before painting and installation and
welding directly on site

e The profile should be cleaned well of dirt, dust, oil, and carbon
before painting

e The profile is sprayed with a layer of rust-proof paint and two layers
of oil-based colorful paint

e The panels are fixed to the corners by means of 6 screws 8mm for
each panel including two for earthing equipped with nuts and
washers as illustrated in attached drawing

e The weight of the iron actually installed in the facility is calculated
only, without considering waste

e  Supervising side has the right to modify all drawings including
dimensions and section of all structural elements in any stage of
implementation and serving the best for the project

e Contractor should provide a scale to weigh the iron sections in
each stage of the project implementation.

e Iron structure works should be handed over for each step
separately provided the correct level and slope and each mistake
requires removal and rewilding

e The facades containing the arches and the adjacent columns and
the connecting bars between them shall be fully prepared on the
level ground

e The levels, heights, and flatness of the surface of the facility are
checked by means of surveying devices. It is not allowed to move
to the next step of the installation without achieving the levels and
leveling accurately.

e The contractor must secure scaffolding to reach any point in the
facility throughout the implementation process

Chapter 4
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.

The Contractor shall be reimbursed for the value of the actually
implemented works and from the materials of the estimative statement. The
contractor may not claim any compensation for any excessive quantities
mentioned in the estimative statement and is not actually implemented or
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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.
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Essential Criteria
Aol utaall

Solar Panels:
e Its cells must be exclusively grade A.
A data sheet must also be attached to the solar panel provided
e The attached technical file 1 for solar panels , cables and
inverters must be completed

Inverters and cables:
A data sheet must be attached to all provided inverters and solar
energy cables

Contract Execution Period:
The maximum period of execution of the contract is (35) calendar
days

Work plan:
Contractor should provide a logic delivery plan using any relative
app
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