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Chapter One (I): Introduction and General Rulings
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Article (1) The purpose of the project:

- The purpose of this project is to implement the
aforementioned works according to the business items
mentioned in the schedule of quantities or the estimated
disclosure, in accordance with the conditions and
documents pertaining to the undertaking, including the
works that were not mentioned in the specifications and
were not shown in the photo-graphs but can be inferred
and extracted from the commitment documents.
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Article (2) Duties of the Management Engineer:

- The management engineer is considered "fully"
represented and authorized to claim the full management
right and give the contractor his full due. He has absolute
authority to apply the technical conditions books to ensure
the accuracy of implementation and the safety of the
facilities. He has the right to reject any work in
contravention of the state or to request that it be designed
in a technical way that agrees. In the event of his absence
by written order, the management and the supervising
engineer or his representative shall have the right to order
the suspension of the workshop if the contractor refuses to
implement the administration's instructions in everything
related to purely technical aspects.

Byl pudige Olerlg (2) 3ok

G2 ddlaall St " Lasgdl "L gleg "Wias Byl udige sia
dMall 3llas dlg "ol di> dgaiall slacly "SetS Byl
lidel! dedlas g dudicd! A8 (pauas bos dudll Jog &l 58S Gasdais
dasenal iy Of gf bog Al Cales Jus &l ad) § 3=dl g
o0 91 Bl pudigallg Byl gl e.sly il duall ddsylally
Jl> § gl Cadgi 5L e:dlulaaﬁb P J § ds g
duddl (gl ddde J o 5 § BylaYl Coleadad dudis ugaied! yad)
izl

Article (3): The documents to which the contractor is
subject:

The contractor is subject to the following contractual -
documents in order of priority:

1. Contract.
2. Book of conditions and specifications for the
project.

3. Table of prices and quantities.
4. The structural and technological
documents about the project.
Appendices, explanatory orders, and correspondence
between the organization and the contractor.

plans and
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- In all cases, the contractor, despite any data provided to
him by the administration, must, on his responsibility,
inspect the site and its surrounding places, and examine
them, he must make sure of the location of the site given to
him in general, and he must obtain himself all the necessary
information related to the emergency and other
circumstances that may affect. The administration informs
the contractor of the necessary plans and the current status
of the site to give him a first idea of what can be expected
from problems related to the materials that can be used
economically in the project and this information may help
the contractor also in Estimate his prices when submitting
his offer. Whatever the case, it is recognized that the
information contained in these plans and reports cannot be
considered final, and the contractor is not entitled to claim
any price differences in the event that the information is
inaccurate or even this information is incorrect, as it is
assumed that the contractor has verified the information
contained in The plans and reports and built his estimates
on the basis of audited information and explained to the
management during the presentation of the offer before
that the existence of any discrepancy or error therein and
that the bidder is considered that he is aware of his
responsibility on all the details in terms of the method of
implementation and materials and will not submit any
additional claims due to his lack of understanding of the
method Implementation, materials, or their difference from
what is stated in the plans and reports in the management's
possession..
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Article 5 - estimation errors in the presentation:

- The contractor is fully responsible for the prices included
in his offer. He is also responsible for any errors he may
commit in calculating or deducing all quantities of materials
and items necessary for this contract, including all work and
other costs incurred by the contractor. The contractor is not
entitled to claim compensation on the pretext of obtaining
wrong information. Or not being aware of any item from
the specifications, plans, or documents.
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Article (6) Work accidents and injuries:

- The contractor is responsible for all damages and
compensation owed to any person working for him,
for interest, in favor of the works specified in this
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contract, or with any subcontractor.

Article (7) Supply and examination of materials:

- The contractor must obtain prior approval from the
supervising engineer for all materials intended to be
used so that the contractor secures his materials at the
project site according to the specifications required in
the special technical conditions and according to the
schedule prepared and approved in accordance with
the approved by the
Administration has the right to take samples of the

types administration.
materials intended to be used in the presence of
experts it nominates to be accredited. The contractor
provides all the necessary facilities, and the expense of
preparing samples and all other examinations is the
contractor's responsibility.
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Article (8) Timetable:
- The contractor must set a timetable for the
implementation of the works on the day following the
commencement order date to obtain the administration's
prior approval. The schedule includes the workforce, the
materials supply program, and the work implementation
program provided that the timetable considers the
arrangement of the workshop and the open work system.
Upon the administration's request, the contractor shall give
it and inform it in writing of the details related to the
implementation of works, equipment, construction
machinery, and temporary works that the contractor
intends to supply, use or construct .Providing these details
does not exempt the contractor's duties or responsibilities
under the contract. The contractor must set the necessary
program and coordinate the times of all work, including the
subcontractor's work, and ensure the contract's completion
in all its aspects on the specified dates. The administration
has the right to request any amendment in this program
required by its interest within the contract provisions, and
the contractor must adhere to the amended schedule. The
contractor is obligated to submit monthly reports during
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work showing the progress of the result and its stages
according to work mentioned above program.

Article (9) Execution of the works and the
responsibility of the contractor:

- The contractor must carry out the required works
accurately and proficiently. Therefore, he must take
measures to ensure that the works are at the required level
and in conformity with the technical conditions and without
offending or sabotaging the peaceful works in which work is
not required in the first place within the works of this
contractor and the responsibility falls upon occurrence Any
negative phenomena incurred by the contractor and he
shall under-take the necessary repair at his own expense.
The contractor must hand over the works that are
dismantled, and the contract does not require re-
installation to the local council at the project site in a
proper condition, and its ownership reverts to the local
council alone.
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Article (10) Responsibility for the works:

- The contractor bears full responsibility for the care of
permanent and temporary works from the start of the
implementation until the completion. He must also
undertake, at his own expense, any repairs that may
result from any damage, loss, or injury to the
temporary works for any reason. The contractor is also
responsible for any damage that he may inflict on the
facilities while performing the subordinate obligations,
maintenance, and protection of materials, equipment
and machinery
.... etc. The contractor shall bear any loss resulting from
theft, fire, damage, or air accidents of any construction
materials and machinery owned by him, the concerned
contractors, or any other parties operating in the
business.
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Article (11) Workshop equipment:
- The contractor prepares the workshop with all necessary
condition and is prepared for use with planning and
measurement tools, machines, numbers and tools required by
the work or required by the supervising engineer, with the
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number and capacity sufficient to carry out the works in the
correct manner and within the specified period.

Article (12) Price fluctuations:

- The contractor is not entitled to claim compensation due
to the increase in material-al prices or implementation
wages, regardless of the rise.
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Article (13) Examination of the work:

- The contractor must provide a full opportunity for the
representative of the administration to examine and
measure the work to be covered before the
establishment of the permanent work on it. He must
also provide a notice to the representative of the
administration when this work is ready or about to be
prepared for examination and the supervising

engineer must at-tend to examine and measure

business with-out undue delay, and if his attendance is

un-necessary, he must inform the contractor in writing
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Article (14) Defects and shortcomings:

- The administration during the course of work has
the right to issue orders to the oblige, provided
that it confirms them in writing later with the
following:

1. Remove any material from the site that has de-facts
or deems that it is not in conformity with the
contract within a period specified by the order

2. Replace it with correct and suitable materials.

Removing and then re-executing (regardless of any previous
examination or a temporary payment for it) any work the
administration believes that its materials and industry do
not conform with the contract.
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Article (15) Completion period:

- This contract's completion period starts from the
date on which he is given the commencement order.
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Article (16) Experience:

- The bidder applying for the tender must perform similar
works to the works of this contract, with the necessary
documents attached to prove this in a way that suits the
type and degree of the project.
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Article (17) Justification for delay:

- The delay days are justified only for weather rea-sons (rain
- snow - low temperatures) - or for security reasons or in
cases of force majeure.
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Article (18) Competence:

- The bidder applying for the tender other than the
engineer shall appoint an engineer to supervise the
implementation of the works, and his competence must be
consistent with the works required in this contract.
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Article (19) Cleaning the site upon completion:

- The contractor, when completing all the works, also
before calling for a temporary receipt process, must clean
the site and remove from it all the excess materials, waste
and debris from inside and outside the tanks and move
them outside the work site and leave the site and works
clean and in a suitable condition and clean and repair all the
works that covered due to the undertaking work, and the
cleaning costs are included in the pledge prices.
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Chapter (1) Solar power System Works

Chapter Two
Electrical works

Article 1- Solar Panels:

* Solar panels shall be of the type of monocrystalline half-cells, not
less than 16 bus bars, and power according to the quantities,
(open circuit voltage, working voltage) according to the table of
guantities and according to the power of the panel, with a
deviation in power + 3% 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
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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 or as directed by the supervisory body, distributed
among the necessary number of chains according to the
guantities, and they are connected in parallel.

The strings are connected to a rail-mounted primary combiner
panel containing terminal blocks, using insulated copper cables
are especially for solar energy of 6 mm2 section.

The panels are fixed to the structure using galvanized iron
fasteners, according to the attached drawings and as directed by
the Supervision Department, so that the installation is carried out
in a way that is easy to dismantle the panels and maintain them
(each panel can be removed and installed independently).

The cables are extended on the iron bases within a black PVC tape with a
thickness of no less than 2 mm.

All panels after installation must be at the same level so that the shadow
of one panel does not cover any part of another panel throughout the
period of solar radiation.

All panels within the array must be from the same manufacturer and
have the same size and specifications.

e The test result must be compatible with the nameplate, and if the
samples taken in the test fail, the entire item will be rejected. When a
plate with a larger capacity is presented, the test will be done on the
nameplate of the model presented, and any excess beyond the required
value will not be compensated for.

Each two adjacent panel metal frames must connect with a 10 mm2
cross-section cable, and the cables are connected to the main earthing
cable.

All installed panels must be connected via copper or aluminum wire to
the grounding point.

A random sample of 2% of the submitted panels will be taken after the
full quantity has been delivered to the site, in the presence of the
supervising engineer.

Article 2- The Inverter:
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
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* Theinverter 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.

* Theinverter 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.

Sinusoidal filter

It is an electric filter ( L.C) used with an inverter to improve power quality, filter
noise waves, and shape the electrical wave to be sinusoidal.

The required filter bears electrical capacity according to the schedule of
quantities and in proportion to the inverter related to it and it is designed to
work with a three-phase system with a voltage of 400 volts and a frequency
compatible with the inverter frequency of 50 Hz.

It works efficiently under temperatures between 20 to 60 degrees Celsius.

It is installed inside an electrical panel with appropriate dimensions, with a
reserve rate of 30%, with a thickness of not less than 1 mm, with thermal paint,
and equipped with thermal sensors that give a command to disconnect the
inverter when the temperature rises, and appropriate ventilation fans, and
everything necessary to ensure the operation of the device.

Supply and installation of copper cables of

different sections
The purpose is to connect the system and all accessories with the
appropriate type of cables and the optimal method that achieves
efficiency and safety for operation, including
Single stranded copper cables for connecting chains, section 6 mmz2,
1000 volts DC
» Single stranded copper cables for connecting chains and
grounding bases and electrical panels, section 10 mm2,
1000 volts DC
» Single stranded copper cables for grounding inverters,
section 25 mm?2
* The cables are made of copper strands and waterproof
thermal insulation according to international standard
specifications
* The cables are placed separately, positive and negative,
each line within a separate flexible PVC tube
»  Conductor material: tinned copper (galvanized), insulation
material XLPE two layers of insulation (internal and
external) Temperature range (ambient): between -40 and
+90 degrees Celsius
+ All cables from all sections must be within plastic tape
and rails
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The connection process must be carried out according
to the highest levels of quality and using the
appropriate tools and equipment. No connection
process shall be accepted unless the supervising
engineer is present to implement it. It is important to
use the best accessories available for connection and
insulation, such as cable heads, connectors, gomma,
adhesive, etc

Control panels:

1. Protection panel

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

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

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

all connect points are using terminal lugs

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

A fuse is 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

Install a four-pole DC breaker for each 20A 1000V series

Install overvoltage protection for each 1000V DC series with a
maximum current of 40kA

Installing ampere hours from 0-150 amps for each series with all
the necessary accessories to complete the work on the panel.
Their presence within the panel is due if the quantities are
mentioned.

Hybrid inverter panel:

inverter panel must be suitable and sprayed with thermal paint

with a degree of protection not less than IP65, and equipped with a lock
and two fans, one an intake fan with a suitable filter and the second an
output one.
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¢ The fans operate when the inverter starts from a supply source linked
to the inverter output (The feed must be from the filter output). As
directed by the supervising engineer.

¢ The inverter is installed within the panel

e suitable standard magnetic thermal breaker whose size is specified
within the quantity file

¢ DC breaker MCCB whose specifications are determined by quantities
e Installing a comprehensive electronic clock (digital meter), three-
phase, multi-use, with the necessary voltage transformers, and
connecting it to the alternating inverter input within the panel

e |t contains a suitable contactor to control the closing and opening of
the DC breaker feeding the hybrid inverter when On- Grid inverter stops
or operates, In addition to a network analyzer to read the current on
each phase and read the voltage and frequency with all its supplies, in
addition to the on and off buttons and control breakers.

¢ High and low frequency protections (HZ-Protection)

¢ Protection from high and low voltage (PH-Protection)

¢ DC electronic working hour meters are installed and connected to and
fed from the inverter input.

e Installing an AC mechanical meter that is connected to the generator
or public electricity.

e It contains the necessary equipment to connect to the water level
sensor in the Nevo tank.

Earthing:
Earthing system are equipped with the following specifications:

1. Inverter and metal panels Earthing system

Providing and installing an inverter earthing system containing Ground copper
electrodes gty /3/, with a length no less than of 1 meter, a diameter of not less
than 16 mm, the resistance of the electrodes should not exceed 5 ohms

It is planted in the ground in three holes, the dimensions of each hole being
(80*80*100) cm, distributed among the vertices of an equilateral triangle
whose side length is twice the length of the 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
If the ground resistance is more than 5 ohms, it is necessary to add new
holes and pegs until the condition is met. The ground resistance is less
than 5 ohms.

2. Earthing system for the solar system:

Providing and installing a Earthing system for the solar system:
Ground copper electrodes qty /3/, with a length no less than of 1 meter,
diameter 16 mm
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It is planted in the ground in three holes, the dimensions of each hole
being (100*100*100) cm, distributed among the vertices of an
equilateral triangle whose side length is twice the length of the stake,
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 mmz2, 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

If the ground resistance is more than 5 ohms, it is necessary to add new
holes and pegs until the condition is met. The ground resistance is less
than 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

3. 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 mm2, 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
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 no less than of 1 meter, diameter 16 mm. Electrode
resistance should not exceed 10 ohm:s.

It is planted in the ground in three holes, the dimensions of each hole being
(80*80*100) cm, distributed among the vertices of an equilateral triangle
whose side length is twice the length of the stake.

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.

If the ground resistance is more than 10 ohms, new holes and pegs must be
added until the condition is met. The ground resistance is less than 10 ohms.

4. Lightning protection system with a range of 100 m:
Providing and installing a lightning protection system consisting of:
The required lightning rod consists of the following:
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Needle type: galvanized copper
Needle length: 100-75 cm
Impact radius 100-150 m

*Conductor: a bare stranded copper wire , section 25 mm2, 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

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 do not less than 1 meter, diameter 16 mm. Electrode
resistance should not exceed 10 ohm:s.

It is planted in the ground within a hole (100 * 100 * 100) cm and distributed in
the shape of an Equilateral triangle, The side length of the triangle is 2 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.

If the ground resistance is more than 10 ohms, new holes and pegs must be
added until the condition is met. The ground resistance is less than 10 ohms.

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.).

Experimental Operation:

*  Thetestis 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.

*  Thetestis done on the maximum load for 5 hours

Final Operation Warranty Period:
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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 grid electricity is also tested.

Panel washing system

The purpose is to provide a solar panel washing brush connected to a
25 mm diameter water line specified in the Bill of Quantity to ensure
system cleaning, efficiency, and smooth operation. The product
includes:

¢ Dual-headed electric solar panel cleaning brush

With the following specifications:

- Adjustable rod length of no less than 5.5 m, and the rod length can be
adjusted for lighter weight.

- Supply voltage: 110-240 V

- Power:52.8 W x 2

- Rotation speed: 128 RPM

- Adjustable rod material: Aluminum alloy/carbon fiber

- Disc diameter: 280 mm

- Brush material: Nylon, medium-soft and hard bristles that do not harm
solar panels.

- The angle of the brush head can be adjusted to suit the angle of the
solar panel.

sodium hypochlorite injection pump:

Providing, installing, and connecting a sodium hypochlorite
injection pump with a discharge of (2-5 L/h) and a pressure of not
less than (8 bar)

(Type: Dosing Pump)

The supply voltage is 220 volts alternating single phase 50 Hz.
The chlorine pump must be electrically connected to work
automatically with horizontal pump work. With everything
needed

Submersible Pump:

Which contains the engine and the submersible pump together
and has the following specifications:

Motor:

Operating voltage: 380/400 V AC, frequency: 50 Hz. RPM: 2900-3000
RPM. The design is submersible in water, open type, and can be wound,
disassembled, and reassembled.

Protection class: IP 68 or higher.

Cooling: Water.

Motor windings must be made of pure copper.

Power factor: 0.8 or higher.

Motor power must be 10%-20% higher than the pump power at the
point of operation.
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The maximum axial load of the compressor must be no less than 40 kN.
Class A insulation.

Pump:

Design capacity: According to the specifications mentioned in the
quotation.

Lift: According to the specifications mentioned in the quotation.
Rotation speed: Between 2900-3000 RPM.

Total pump efficiency: Not less than 75% at the operating point.

The pump is equipped with a non-return valve to prevent backflow.
The largest outside diameter of the assembly (fans and motor) and the
supply cable must fit within the well jacket, which has an inside
diameter of 27 cm.

The shut-off lift (maximum lift at zero flow) of the pump must be at
least 20% greater than the operating point lift.

The fans must be statically and dynamically balanced and free of
vibration.

The fans are made of stainless steel.

The shaft is made of stainless steel.

The body is made of stainless steel.

Supply and Installation of Metal Extrusion Pipes:

Pipe Diameter: According to the specifications mentioned in the price quote.
Pipe Thickness: No less than 4mm for 3-inch diameter pipes.

Pipes are made of galvanized, stainless steel, manufactured by the drawing
process without welding (drawn).

1- Flanges: No less than 16 mm thick, milled for cable placement and perforated
with six holes for mounting screws. The flange diameter matches the pipe
diameter.

2- Adrawn iron connection with a diameter and thickness commensurate with
the pipe diameter and thickness, approximately 50-60 cm long, connecting the
wellhead to the drawn pipes, equipped with a flange.

3- A drawn iron connection with a diameter and thickness commensurate with
the pipe diameter and thickness, approximately 50-60 cm long, connecting the
submersible pump outlet to the drawn pipes, equipped with a flange.

4- A slab for installing the pipes at the wellhead must be at least 25 cm thick,
covering the well opening, i.e., a diameter exceeding 150 cm.

5- Two U-shaped iron channels, no less than 12 cm in diameter, to support the
pump and pipes, extending beyond the wellhead.

6- Rubber gaskets must be installed between each two pipes to prevent water
leakage after installation. They must fit the flanges.

7- The flanges of the submersible pump pipes must have holes for the electrical
cable to pass through.

8- The welded areas of the flanges must be coated with a rust-preventing agent
(zircon).

Valves:

non-return valve:

The diameter is according to the specifications mentioned in the price
offer and the pressure is 16 bar.
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The outer body of the shaft and disk is made of bronze or bronze, and
the ring of the working surface is bronze.

The type is flanged, or swing.

Protection: Epoxy coated.

All manufacturing marks are marked with the embossed letter on the
body, in addition to the manufacturer’s name.

The possibility of maintaining the internal parts of the valve by opening
the valve while it is mounted on the line without the need to remove it
from the line.

All bolts and nuts must be made of galvanized steel.

The water meter:

Providing and installing (According to the quantity book) flow
meter with a pressure of 16 bar, with the necessary flanges and
welding works.

Fan introduction:
Provide and install ceiling fan Excellent type, including all
necessary switches and electrical wiring for connection.

Lighting system

The goal is to provide night lighting to ensure the security of the system
and the smoothness of the guarding and monitoring process, including
- Providing and installing a solar lighting projector If mentioned in
quantities, of the best quality, fixed on an iron base profile with a
sensitive cell and everything necessary

- Providing and installing a 100-watt 220-volt lighting projector fixed on
a 4*4 mm iron profile with a double sensitive cell with a 220-volt
contact rail and a height of 1.5 meters with the necessary electrical
connections and everything necessary

- Providing and installing an inverter with a minimum capacity
According to the table of quantities, 24-volt system with MPPT
technology, good quality to serve the station

- Providing and installing an Indian tubular battery, measuring 260
amperes, weighing not less than 75 kg

- Providing and installing double copper cables measuring 2.5 mm2 to
connect the spotlights and lighting

- 220 volt lighting fixtures must be connected to appropriate circuit
breakers, while a number of lighting fixtures are connected to an
independent circuit breaker.

All the equipment mentioned must be of the best quality available in the

market and the approval of the supervising engineer is required before
installation

Surveillance system

The aim is to ensure smooth monitoring of the system in order to follow
up on operation and security, and includes:

Surveillance cameras with night vision, according to the quantity
schedule. The cameras have the following specifications:

Ao o (5392 Sy 9 ol

rdl yoye (3§ 8)9Saall Wilauslgadl Caws 1ewlYl yad

01 Akl 13 Clbd oo 4 s Jis Y iewbY dSlew

ol ddsylas daiuand! Tuuall pgliall Guiell daused! e Ul

(Dr9euns) plod Ogus

duditng WU aio9i) 83950 o0 16 o J&3 Y dSlews 1lomidll -1

w1 b o nsliy Aol yady el (Bl Q9 i

248 g Cunlidy ASlane aly gl dadsdl e Aoy -2

A ooy o S cbiyiS euw (60- 50) Jghas eI ASlowg

- ESTETR 83930 4)3::;.«.«” u.ub)’lg

a8 ae el dlowy ylady O gzl dudsell o0 Aoy -3

dseacdl Zy3 om JaaS cbuydl e (60- 50) J gl ccwlYl dSlowwg

Aol 83930 digmenad! Calillg dunbolil!

a0 25 8 J&5 Y giSloww A oy (o Joludd] s AL -4

(o 150 yhad (e Wi bo (ST AN dowid Jads Cooe

Jodd /2/548 0uwl2 e JB Y U By i dod> Blyxe -5

Al Angd e Wi Jgkas §)lgully Aseasll

Lo oladl o el 95! S o 535 99l (e Llg2> -6

Ol 2 iy S das

ol:aéd.c&..“.bwl FESIIN] &sjy Olxidd ‘;5_91.76 0?9:;,3-7

(I35 3L5eSU JuSU1 50

(098531) Touall el Baley Cilawidddl aloed (Sl ol Of s -8
B ol okigall Sl e oIl gpor JpdiS o

Slolosall:

gz pus plowo:

Db 16 baally yaudl (24e ‘3 8)gSdall Wilauol gall s yladll
P ol Cosll (e (Shand) 2yally ol o (FU! ez
-39 Jolall ol ddl>g

Eogaw (Olxiddy 593 g9l

«wSamYl Balay Mas :dlesel!

J) BUEYY guall o 301 Byl 83800 el Sl apocr
&)Lgaﬂ ‘g.w|

Sy 929 plosall zid IS 0 plavall Al adadll Elue sl
ol e Ay Aol G Jasdll e

«Be3edl 399l (e 0955 OF omy Uelgually (FLI S

D adl uigall Sy s Jlae Yl oz i oy

8ylyadl slde;

20 b 16 Jaid (LS MBS ) Byl3e Sl CuSy39 o
a1 plonll Jlacly calomlal

B uadl pudigadl Sy o Jlos! apoasr JudiS o

Technical Specifications for PV solar system




>
o
N8
~b°qq‘°
v

The frame rate of the camera must not be less than 15 frames per
second (30 fps).

-Outdoor cameras must operate with high efficiency at a temperature
covering (-10 to +65) degrees Celsius or more and a humidity of not less
than 90%.

-The cameras must have a motion detector and a tamper alarm.

-All cameras must be of the type of network cameras Camera IP

-The cameras should receive an independent internal memory for
recording in emergency cases.

-Cases for outdoor cameras must be used with at least IP66
specification.

-The cameras must have distinctive characteristics for the following
modes:

-Sites containing a scene with different intensity of illumination SDR-
WDR- BMB

-Locations where the illumination varies according to time iris Auto
-Locations where the lights turn dark or semi-dark Night & Day
-Locations where the lighting changes completely and quickly, BLC or
AES

- Locations where there is no IR illumination.

Independent solar power system for 220-volt equipment

Inverter 4 KW

® Providing a hybrid solar inverter that works on the (MPPT) system
that tracks the maximum power point, made in Turkey or China or
similar with all connections according to the following technical
specifications:

- Output voltage 220V / 50Hz

-Maximum output power: 4 kW

- Accepts connection with various types of batteries, including lithium

Works with a 48-volt system and accepts connection from two sources,
solar panels and electricity
lithium battery5 KWH

® Providing a lithium battery for solar energy systems with installation
according to the instructions of the supervision body according to the
following specifications:

- 24-volt system, nominal current intensity of 200 amperes per hour,
capacity not less than 5 kilowatt hours

- First-class cells, grade A, and a deep charging cycle of 6000 CYCLES

- The batteries contain an active balancer system

- The batteries contain a smart BMS controller with a power of 200
amperes

- It contains a screen to read the values with the possibility of
connecting to the mobile
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Providing and installing PVC carpentry for doors and windows:

Windows and doors must be made of PVC with a profile
thickness of not less than 1.4 mm and there is a reinforcing
sheet within the profile with a thickness of not less than 1
mm within the sections

The area of the openings is calculated from the farthest
eyebrow to the farthest eyebrow.

The price of one square meter of doors and windows
includes the price of hinges, handles, locks, gaskets, glass
and all accessories, all first class.

Window and door locks are first class (iron core and two
rasors).

Door handles are of a suitable color and have two rasors.
All spaces are filled with silicone

The thickness of the frames is not less than 1.8 mm.

Presentation and mixing of mineral aggregate
with all necessary single glass) kg

The metal carpentry works include all doors, railings, and
windows, both internal and external, protected according to
specifications and dimensions or as per the supervising
engineer's opinion.

¢ The iron must be new, unused, free from rust, and no jointing is
allowed in a single piece. The iron sections used must be free
from defects such as twisting, bending, and cracking.

e Turkish origin.

¢ The railing should be at a height of 90 cm from the ground, and
beveled edges should be used in the upper and vertical grip
sections, with a width of 5 cm.

* The iron angles used in the manufacture of windows and doors
should have a size of no less than 3*3 cm.

Install a coarse or fine metal mesh square for exterior windows
according to the supervising engineer's instructions.
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* The sheet metal used in the manufacture of doors must be
black iron with a thickness of at least 1.5 mm and it should be
flat.

¢ Doors and windows are fixed to walls using angles with a
thickness of 3 mm and a width of 5 cm (the frame or what is
called the casing), and should be in the form of right angles.

¢ Doors and windows are painted as follows:

Iron is rasped and cleaned with a wire brush.

Primed with a first coat of red oxide paint without diluting it
with any other substance.

At least two coats of oil-based paint for metal works are
applied, with the color according to the supervising engineer's
opinion.

* The locks used are of the first type of Turkish locks, with
handles from both the inside and outside.

¢ Install an external square metal mesh for protection or repair it
if present along with painting, taking privacy into account in the
designs used.

¢ Provide and install glass with proper fixing using silicone and
putty according to the supervising engineer's opinion.

* The price of doors and windows includes hinges, handles, locks,
metal mesh, glass, paint, and all accessories.

* The iron must be weighed before installing the glass, and the
price of the glass is based on the price per kilogram of iron.

¢ All work is carried out according to the instructions and opinion
of the supervising engineer.

Electrical wiring and lighting

¢ The equipment used must be of first-class
local type.
* The electrical wires used must be single-core made of stranded
copper (2.5-1.5-4 mm) according to the supervising engineer's
opinion.
* The sockets and electrical switches must be of thermal type
(copper core).
* The sockets (with copper core) used must be first-class type.
¢ The conduit must be of the hard smooth black type in concrete
slabs and under the tiles, and sleeve conduit is used in walls; in
restoration areas, an external hard square-type conduit is used
(1*2 cm rail conduit).
¢ Fluorescent lighting should be energy-saving (18 W for rooms -
12 W for bathrooms and toilets).
¢ The electrical point consists of the socket with connecting wires
to the conduit, chassis, cover, and light bulb with the socket and
sleeve (drilling 20% - bulb with socket and cover 25% - wire 25% -

s JBlgidlg IVl oo ulgll auyedl Aadl yaw Ao Jozx

oyl S Y gnazg Zlillg Olgdly JWSYIg ounally CiMaiall
Jol g9 araznll

)-099el ok (ol g5 lgNlg JBlg JUai

(090D @9 unlin 0g) 3 0555 g e

Okl e, arez Shod

oo AN o JBS Y Olgoell dSlew

B uall ukigall (Sl > JlosVl guoz ki ot

(3520 Zl) o3k Lo S o (e y9omin CasSyS 9 (ol

331g3l9 Ogblly eI A8 Juaall Hsziall JlesT Joi3
b G 1 3 g lasolgall 339 Lo (2ylg 1
Ol 9 Jd oo dlasinl oy od e el 0950 OF
&&h&)\é&lﬁj@iwwl’ﬂwlyuaoﬁ
00 A Aasivwall gl aboliall 19S5 Olg Bdlgll
éﬁ.&.ﬂlj L~5‘JL”3 ;‘}U}’Sg’)‘%.’.”
Lasall §5
Jaaiudy gyl e e 90 glaS) e 0gnbal 09S
A g8Ladls dglall B8unll polie (3 A3ghasiall CBlgarll
(o 5 02 0559
Y Lgwld Q119 d3l gl deluo (§ dodsiunall el blg
L)) B3l oy 0ol of (s Jubae he (oS35
2Bl pudigall Olgaz g5 e
Ll (e Ol deline § Jostaall zlall 0550 OF o
grame (950 OF 9 J8YI e o0 1.5 dSlowy S99l
3 oo Llg) dlawlgs Ohdzdl e ddlgidly Ol g¥) ol
Sl e 09555 (aaSIl (o Lo ol H Y1) e 5 1255 9
. 458 Llg)
(W JSadl e d3lgily ©ledl olas o

Addae iy Calay g Judsdl Casw [

@l oxY1 OgUb SV el (o OB Guwdy [
(531 B3l &b dduass 09

gu

Technical Specifications for PV solar system




e >
>
S

>
K

conduit 5% - socket or switch 10% - chassis 5% - cover 5% - box
5%).

e When installing switches and sockets, ensure they are fixed
firmly and securely.

¢ The old conduit should be removed if present, and the conduit
should be properly routed.

As for the lighting lamps, they are installed in the middle of the
ceiling or according to the opinion of the supervising engineer.

¢ When installing switch and socket covers, it should be ensured
that their color is suitable for the paint color, as determined by
the supervising engineer.

¢ The price of the quantity includes the cost of the cable
connecting to the distribution box, all accessories, and everything
necessary.

¢ All works are carried out according to the instructions and
opinion of the supervising engineer.

Squat Toilet:

provide and installation of Arabic toilet ware made of porcelain
painted in white (first type), Providing everything necessary to
complete the work properly and appropriately and according to
the instructions of the supervising engineer.

Porcelain washbasin:

Supply and installation of Porcelain washbasin (first type) white
colour with column specified by the supervisor

The washbasins are a medium measurement« with a drainage
hose provided to the sewer. The wash basins are provided with
faucets 1/2-inch copper, and all necessary work is provided to
complete the work in a good and proper manner.

Faucets:

Providing and installing copper core toilet water faucets
with a hose, which must be of the first type.

Providing everything necessary to complete the work well
and appropriately, and according to the instructions of the
supervising engineer.
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Structural works

Article 1- Site preparation:

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

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

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.
Backfilling with a layer of no mor 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.

for to the leveling of the station yard in which there are no solar
energy groups, the slope of the ground after leveling must not
exceed 4%, and appropriate slopes must be provided for the
drainage of water to a specific direction by the supervising
engineer.

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
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Article 3 — Reinforced Concrete:

¢ Reinforced concrete should be executed with formwork with a
grade of 350 kg/m3 and 400 kg/m?3 with a reinforcement ratio not
less than 90 kg/m? according to the instructions of the supervising
engineer, prepared with 0.4 parts sand and 0.8 parts gravel.

¢ Pouring should not take place except after notifying and having
the supervising engineer present, and after verifying the
reinforcement and the pouring grade.

¢ The reinforcement steel must be ribbed and have a yield stress
of no less than 3600 kg/cm?. The steel must be free of rust and
should not be spliced; the thickness of the cover layer for any
steel bar should not be less than 2.5 cm.

¢ Ordinary Portland cement packed in sealed, undamaged bags
should be used in the concrete. The sand, fine aggregate, gravel,
and water used in the concrete mix must be clean and free from
impurities, soil, and clay.

¢ Wooden formwork should be installed professionally and
approved by the engineer, using boards and wooden battens free
from warping and other defects.

¢ Reinforcement bars must be installed in the quantity,
diameters, shapes, and arrangement required in the plans and
according to the guiding instructions given by the engineer during
work, and the steel bars must be tied with iron wire in a way that
prevents any movement during concrete pouring, with the bars
raised from the forms using steel chairs or concrete spacers as
applicable.

e Formwork removal is prohibited before the duration specified
by the supervisory authority and according to the approved codes
and standard specifications for structural elements. If formwork is
removed before the specified duration, the contractor bears all
defects and damages resulting from the removal and their repair.
Any technological procedures deemed appropriate by the
supervisory authority shall be implemented.

¢ The cast concrete must be watered and kept moist at least
twice daily for no less than 5 days, with increased watering in hot

weather as deemed necessary by the supervisory engineer.

¢ Quantities are estimated in cubic meters of geometry.
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All the above work shall be carried out according to the opinion
and directions of the supervising engineer.

Article 4 — Ordinary Concrete Works with a Strength of 250
kg/m3

e Ordinary concrete: It is a mixture of sand (0.4 m3), gravel (0.8 m3),
water, and cement at 250 kg/m?.

¢ This concrete is poured on the room floors or on the roof, and the
surface is well finished by sprinkling cement at no less than 1.5 kg of
cement/m?, which is not included in the concrete mix ratio.

e Sand: It must be produced by crushing hard limestone stones
extracted from quarries with hard stone.

e Gravel: The gravel used in the concrete must result from crushing
strong, clean, solid limestone extracted from stone quarries.

e Water: It must be clean and free of impurities.

e Cement: The required cement is Portland industrial cement (Type I) in
black color, selected by the supervising engineer, and its strength must
be no less than 425 kg/cm?, packaged in 50 kg paper bags.

e Cement manufactured more than three months ago is prohibited
from use.

* The thickness of the concrete layer should be 10 cm over its entire
area, or as per the supervising engineer’s recommendation.

* The quantity of concrete is calculated in cubic meters.

¢ All the above works must be executed according to the supervising
engineer’s opinion.

Article 5 —: Half-Filled Block Work 15 cm

¢ The half-filled block consists of fine sand in addition to gravel with
dimensions ranging from (0.15-5) mm, Portland cement with a quantity
not less than 250 kg/m?, and clean water free from organic materials
and salts.

» The block's compressive strength must not be less than 35 kg/cm?.

* The block must have smooth faces, straight edges, and be free from
any visible defects or honeycombing. The contractor must provide a
sample for approval by the supervising engineer, and the sample should
be kept for comparison at the time of supply. Mechanical vibration with
sufficient pressure must be used to provide the block with maximum
compaction among its components.

¢ The block is dried after being removed from the molds for 24 hours,
then sprinkled with water for 7 consecutive days to keep it moist. It
should not be brought to the site without the permission of the
supervising engineer.

* The blocks must be built evenly, with no deviation in the wall, and
horizontal and vertical alignment must be ensured using a level and
plumb line during construction.
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¢ The cement mortar between the blocks must be applied from all sides
with a minimum thickness of 1 cm, and the cement mortar mix should
have a quantity of 250 kg/m3.

e Precast concrete lintels are installed with a height of no less than 15
cm and overlap on both sides of the opening symmetrically with a
distance of no less than 15 cm, secured with cement mortar, and they
are accounted for under the same block item.

o After executing the block works, curing is performed twice daily for no
less than a week.

* The block openings around doors and windows are filled with the
same grade of mortar used in construction.

* The unit of measurement for concrete blocks is the square meter.

¢ The total executed area is calculated after deducting all voids.

¢ All the above details are carried out according to the supervising
engineer's opinion.

Article 6 —: Metal Structure Works:

1- The structure shall be installed accurately facing south with an
approximate tilt angle of 30° according to the attached plans.

2- All profile openings shall be closed from the beginning and end to
prevent water ingress using 2 mm metal sheets.

3- The iron sections must be of good quality, from profiles of
appropriate thickness (2 mm for the profile) £ 10%. They must be free
of any damage or rust, with a layer of anti-rust paint in silver color and
two layers of colored oil paint to achieve what is specified in the
quantity table.

4- A protective iron mesh with 3 mm wire diameter shall be supplied
and installed in locations specified by the supervising engineer, and its
weight shall be accounted for within the executed quantities.

5- The iron pieces must have smooth surfaces and be free of veins,
grains, cracks, air gaps, and scale, and when cut cold, they should
provide a homogeneous section without tearing or breaking the metal.
All pieces that split under the punch, flake, or break during chiseling or
cutting shall be rejected. The pieces shall be of the finest type of drawn
iron, weldable, and free of cracks or defects.

6- The steel pieces must be made from angle profiles, flats, and sheets
that match the designation specified for them in the conditions and
details in terms of dimensions and shape.

7- Welding rods and the pieces to be welded must be completely dry
during work, and welding should not be performed in rain, wind, or
frost.

8- Welding must be carried out with precision and care, in the forms
and thicknesses required by the working position, ensuring that the
weld fills all the designated gaps, along its length and depth, in a
uniform manner.
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9- The weld must ensure a complete bond between the welded pieces
so that they function as a single piece; therefore, necessary precautions
must be taken to avoid welding defects.

10- All welds must be sanded and leveled with adjacent surfaces to be
smooth, ensuring that the slag layer is removed before applying the
primer.

11- The sections should be weighed before installation, welding, and
painting on site.

12- The profile must be thoroughly cleaned of dirt, dust, oils, and
carbon before painting.

13- The sections are painted with a layer of rust-resistant primer and
two layers of colored oil-based paint.

14- The panels are installed on the structure within special galvanized
fasteners according to the attached plans and as directed by the
supervising authority to ensure ease of disassembly and maintenance
(each panel can be disassembled independently).

15- The weight of the installed iron is calculated only for the structure
itself without considering waste.

16- The supervising authority has the right to modify the plans,
including the dimensions and sections of all elements at any stage of
execution, in a way that serves the interest of the work.

17- The contractor must provide a scale for weighing iron sections at
each stage of the project implementation.

18- The metallic structure works are received for each stage separately,
provided they conform to the slopes and correct leveling; any error
requires disassembly and re-welding.

19- The facades that contain arches, nearby columns, and the
connecting rods between them are fully prepared on level ground.
20- The levels, heights, and flatness of the structure's surface are
verified using surveying instruments, and moving to the next installation
step is not allowed without achieving precise levels and flatness.

21- The contractor must provide scaffolding to reach any point in the
structure throughout the execution process.

22- Suitable walkways must be provided in dimensions and locations
that ensure the possibility ...

22- Suitable walkways must be provided in dimensions and locations
that allow for maintenance and panel cleaning, as specified in the
attached plans.

Article 4: Excavations

Excavation works of any type (soil - rock) for the purpose of
constructing foundations and concrete footings, with the removal of
excavation outputs to the locations designated by the supervising
engineer.

The price includes the costs of machinery, labor, and everything
necessary to complete the work in the best manner according to the
instructions of the supervising engineer.
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Metal Fence for Roof Terrace:

¢ The fence is made of stainless steel with holes 5 * 5 cm and a
thickness of 3 mm. Installation is carried out by welding, spacing
between welds no more than 30 cm

® Preparing and installing a column of steel with a circular
section, 2 inches in diameter, at least 3 mm thick, and 2.3 meters
long, with installation with diagonal profiles and pouring 50 cm
concrete cubes with spacer welding of 30 cm long iron bars inside
a concrete base in the shape of a cross, with a distance of 2.5
meters between the columns. The columns are painted with two
layers of rust-resistant paint

¢ Tensioning with steel cables of 8 mm section

¢ Implementing an iron door with all necessary measures (the
fence is calculated by linear metre, including the metal door with
a lock)

Supply and installation of drinking water pipes PPR

Providing and installing PPR drinking water pipes with a diameter of 25 mm, a
good brand that can withstand a pressure of 15 bars, with installation on the
walls according to the reality and the instructions of the supervisory body.
These pipes are made of polypropylene plastic (P.P.R) and are used to
implement all cold and hot fresh water extensions.

The process of connecting the pipes and accessories is done by thermal fusion
without relying on any chemical or cement materials that may affect human
health. This is done using a special welding machine for this process, where it is
heated at a high temperature according to the time specified in the heating
schedule provided by the manufacturer. The material melts so that the two
pieces become one piece without losing their shape or strength, so that thermal
fusion prevents leakage from the connection points. In general, the connection
areas must be absolutely sealed to withstand the pressure of the experiment.
The price offered includes this item the value of the pipe, provided that it is of
good pressure with the accessory, labor wages, and everything

necessary, estimated per linear meter of the installed pipes.

The price offer includes all the materials provided with their connection fees,
workers' wages, and the work necessary to complete the work completely and
well
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Supply and installation of PVC pipes with a diameter of 4

inches:

Supply and installation of PVC pipes, 4 inches in diameter:

Supply and installation of PVC pipes, excellent type, diameter 4 inches, weight per
linear meter not less than 2.8 kg and thickness not less than 3 Pipes with
smooth surfaces and free of mm impurities, bubbles and cracks

When connecting plastic pipes together, special adhesives are used for such
works, packed in regular packages, where the pipes are connected together in
an overlapping manner so that the funnel opening is in the opposite direction of
the water flow and using special accessories

With all the necessary parts and accessories with excavation, extension and
backfilling works (with suitable materials approved by the supervisor) or fixing
to the wall or floor with good cement mortar coverage

Internal Plastering

The work includes implementing a three cement sheet (nail nail -
rough - smooth).

Work is done using river sand or crushed quarry sand, provided that it is clean
and free of anything that might reduce the cohesion and durability of the
permeable clay (soft is mixed with hard according to the supervision’s
instructions,

Cement no more than two months old is used. The surfaces are cleaned of dirt
and debris that can reduce the adhesion of the clay layer to the walls. All
unstable parts are removed, and these surfaces are sprayed with abundant
water sufficiently before starting work.

Nail spray and the rough layer shall be carried out with a caliber of 300 kg/m?in
accordance with the principles of the profession and the directives of the
supervising engineer.

Then the smooth surface is applied using cement of grade 350 kg/m3.
The maximum allowable deviation should not exceed 2 mm in all
directions in any layer, and any parts showing cracks, undulations, or
any defects must be removed and re-plastered correctly.

The supplier must adhere to corner finishing, jointing, and corner
painting as directed by supervision.

Any defective plaster should be removed from walls, columns, and
ceilings and re-executed in the repair areas. If there is rough plaster, it
should be corrected, and the smooth finish applied, counting 50% of the
completed quantity.

The price includes the cost of materials and everything necessary to
complete the work optimally, labor wages, profits, losses, and incidental
expenses.

External plastering

The work includes implementing a two- layer cement sheet

(rough + Tyrolean)

The work is done using river sand or crushed sand, which must be clean and
free of anything that would reduce the cohesion and durability of the
implemented clay (soft is mixed with hard according to the supervision
instructions
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Cement that is no more than two months old is used, the surfaces are cleaned
of dirt and suspended particles that could reduce the cohesion of the clay layer
with the walls and all unstable parts are removed and these surfaces are
sprayed with abundant water before starting the work with sufficient time

The rough layer is implemented with a 300 kg/m? grade according to the
principles of the profession and the instructions of the supervising engineer

Then the Tyrolean finish is applied using cement of 350 kg/m? grade, white
cement with sea or river sand until complete filling and coverage.

The maximum allowable deviation must not exceed 2 mm in all directions.
Parts showing cracks, ripples, or any defects must be removed and reapplied
correctly.

Unsuitable plaster must be removed from the walls, columns, and ceiling and
redone in the repair areas; if there is rough plaster, it must be repaired and a
smooth finish applied, and 50% of the completed quantity is counted.

The price includes the cost of materials and everything necessary to complete
the work optimally, as well as labor wages, profits, losses, and wastages.

Tyrolean spray on the exterior with white cement, grade
400 kg/m3

* The Tyrolean spray is a mixture of fine sand, water, and Portland white
cement at a quantity of 400 kg/m?3, and the spraying process is done using a
spraying machine so that the spray is complete and homogeneous in thickness
and not less than two coats.

¢ Spraying is done along with cutting, and the cut areas are painted in the
desired color according to the supervising engineer's instructions, with the
removal of any unsuitable spray.

* The required cement is industrial Portland cement of white color, of Turkish
origin (first grade), with a compressive strength of no less than 425 kg/cm?.
Cement that has been manufactured for more than three months is not
allowed.

* The scratch coat under the spray is repaired and is included in the spray price.
* The total executed area is calculated after deducting all voids.

¢ All works are carried out according to the instructions and opinion of the
supervising engineer.

Submission and Installation of Floor Tiles:

* The tiles must be of first grade, consisting of white cement and hard gravel,
size 3, with a thickness of 3 cm, and the surface layer should not be less than 1.2
cm, with the type of gravel determined according to the engineer's opinion.

¢ Mix ratio for the surface layer: one part white cement to one part gravel and
dust mixture; for the base layer: one part black cement to two parts sand
mixture.

* The tiles must be polished on five sides with polishing and grinding.

¢ White cement must be used to make grout to fill the gaps between the tiles
with the appropriate color.

¢ Tiles should be spaced during installation using plastic spacers.

 The tile pattern should be determined according to the supervising engineer's
opinion.

* The cement mortar used under the tiles must be 250 kg/m3.
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* The price per square meter includes the cost of the under-tile leveling, grout,
tile polishing, breaking old tiles, and their removal in restoration.

® The origin should be Syrian or Turkish, with the supervising engineer’s
approval.

* The total executed area is calculated after deducting all voids.

¢ All works must be carried out according to the instructions and opinion of the
supervising engineer.

Ziati Paint:

* Remove the damaged old paint using a brush.

e Use first-grade Ziati paint in three layers to fill all gaps in the walls or surfaces
for full coverage or more than three sides if needed.

* The paint must be first-grade, providing durability, stability, color uniformity,
and resistance to decomposition due to humidity.

¢ Apply a layer of first-grade putty to level the surfaces under the peeled paint
layer, filling gaps and cracks with scraping so that the surface becomes smooth.

¢ When calculating painting works, all wall and ceiling areas are measured, and
all openings are deducted with the largest horizontal projection, taking into
account any additions from edges and others.

* The total executed area is calculated after deducting all voids.

¢ All works are carried out according to the instructions and the opinion of the
supervising engineer
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1- Pipe Works:
- The pipes used must meet international standards in terms of linear weight
and pressure, and locally made pipes are not accepted.
- The pipe prices include all costs related to supply and installation of joints,
welding, bolts, and seals for the branch lines that will be connected to the
pumping line.
- The manufacture date of the pipes should not be more than six months old.
- End caps must be installed at the end of the line during installation to prevent
soil from entering; they are opened and the line is cleaned upon completion of
installation works.
- The linear weight and pipe thickness must not be less than the values
mentioned in the following table:

Weight Weight Linear Diameter

per per meter (mm)

linear linear weight at

meter at | meter at | 10 bar

16 bar 12.5 bar | pressure

pressure | pressure | (kg)

(kg) (kg)

0.65 0.55 0.45 50

1 0.85 0.7 63

1.45 1.22 1 75

2.1 1.75 1.45 90

3.1 2.6 2.1 110

6.6 5.5 4.5 160

104 8.5 7 200

16 13.2 11 250

Pipe wall | Pipe wall | Pipe wall | Diameter

thickness | thickness | thickness | (mm)

at 16 bar | at 12.5 at 10 bar

pressure bar pressure

(mm) pressure | (mm)

(mm)

4.5 3.6 3 50

5.7 4.6 3.7 63

6.7 5.5 4.4 75

oo Fluall civndl 98 Qglhaall Casudl Of Coowdl @
Ja5 Vg (Jsl g95) Laall §35 pandl gl 55 sukiygdl goil
2 S Coawdl Jlasiw! giasg 20w/ &S 425 (e dinglie
el B3 (0 ST dnidual o

Ayl s e S &l co Ayl ol o @

wlel,all fn e e Y slaiell LS Al ol @

Bl pekigall Sy Wledlas 339 Jlesdl S o5 @

F bl B S5 9 oS

ol oI e 098 Jgl £95 BT 05Se O oy @
08 JB Y dagll A o 3 dSlowun 3 8y0d (ol azdly
cedigodl STy i Lamedl £95 09509 v 1.2

Sl dxly dilie panl Cosw] Hle Al iz gl dab e @
e 3 gl Caioun] e Bylguall dadog Bty pamy dals
Joy dlals opyle

WBGA:J!&QQJWWJQWIQQQT% °

EWZES) Lg)&myiw‘_p:u‘}’\ Cowudl pliscinl Con @
L cenliadl gl o9 2o MI o wilelyall

A8 Ol Aawlgy oS e LW sl oy @

Biall pudigall STy G LI s dpds @iy @

LI Jaol oased! ddiosdl Bgadl 045 Ol o @
3p/&S 250 e

L9 )l LU s Bah3l s goyell Al yaw o Jo @
el § a3 @oudll M!Sy LI rg

el pukigall dadlgay 555 of G)gu Liiall @

olelyall o s> fiaiell Al dlual a3 @

Technical Specifications for PV solar system




>

4
8 6.6 5.4 90
10 8 6.5 110
14.5 11.7 9.5 160
18 14.6 11.9 200
22.6 18.3 14.8 250

Galvanized pipe connection works:

The galvanized pipes used shall have a thickness of not less than 3 mm with a
diameter of 1". The item price includes the cost of installation within a concrete
base, as well as the supply and installation of all necessary elbows, nipples,
plugs, and four-way branches made of flexible iron with a diameter of 1",
ensuring the provision of six 0.5" branches for use as beneficial extensions.

Valve works:

- The valves are made of ductile iron coated with an insulating layer of epoxy,
and the valve core is copper.
- The price of this item includes installation costs, screws, and gaskets.

- Extension Riser Works:

- The "box-shaped" riser consists of a precast square stone measuring 40 * 40
cm containing a 3" opening in the center with a thickness of 10 cm and cement
grade 250 kg/m3.

- Then, a flexible iron pipe with a diameter of 3" is installed over the stone with
a support ring, and the riser ends with a conical flexible iron funnel with a
movable stopper at its end, having a height of 30 cm.
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e VValve Works:

1- Valves shall be in accordance with the required specifications and diameters,
regardless of their types and shapes, and from the best available types in the
market, and of the pressure class specified to withstand the pressure, testing,
and operation of the project.

2- They must be made of metals or metal alloys resistant to oxidation,
corrosion, heat, pressure, and all different stresses.

3- The valve must be completely leak-proof when closed, and the contractor
must install with the valves all necessary bolts and reinforced rubber gaskets.

4- The valve must be supported by the necessary concrete support to protect
the valve if required.

5- It is the responsibility of the contractor to supply and install the valve at the
locations specified in the drawings and according to the directions of the project
engineer, and it must withstand the applied pressures.

6- The nominal diameters of the valves are measured in millimeters, and gate
valves are used in water supply works.

7- The components forming the valves must ensure a long service life, ease of
operation, and must not have been previously used.

8- The holes of the valve must match the holes of the flanges it is to be
mounted on to complete the connection and installation process.
9- Valves are coated with an insulating epoxy layer and have a copper core.

Works of pipes, valves, joints, and complete
connections:

o: Supply, transport, and installation of high-density polyethylene pipes with
special fittings for all diameters, 16-bar pressure, regardless of the type of
joints, and all necessary accessories with everything required.

¢ Conduct a pressure test on the executed and existing lines, regardless of their
type, while monitoring for leaks along the path of all new and old lines with all
necessary requirements.
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e Carrying out the cleaning of old and new pipelines, regardless of their type,
and disinfecting them according to technical specifications, along with
everything necessary.

¢ Supplying and installing steel works and black steel flanges, as well as the
special parts required for risers and at the intersection with conduits, and in all
locations requested by the supervision team, along with all necessary
equipment, accessories, and connections according to the quantities specified
in the estimated schedule.

Providing, transporting, and installing various types of gate valves, non-return
valves, washing devices, and disassembly/assembly connections of different
diameters, including supplying and installing flexible PVC accessories with
attachments, screws, joints, and seals, and ensuring connection with existing
equipment along with all accessories at a pressure of 10/16 bar (for water
lines).

- Providing and installing gate valves at 10/16 bar pressure of various diameters
with all necessary components.

Supply and installation of a wash cock at 10/16 bar pressure with various
diameters including all necessary accessories

- Supply and installation of a non-return valve at 10/16 bar pressure with
various diameters including all necessary accessories

- Supply and installation of a detachable joint at 10/16 bar pressure with various
diameters including all necessary accessories

- Supply and installation of a Voltam turbine meter with various diameters
including all necessary accessories

Repair of water line and conflicted lines of all types regardless of the diameter,
plastic type, and type of fittings, at various lengths at most (including the
existing polyethylene line)
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A vertical line and a new line, regardless of the diameter, material of the pipe,
and type of joint, with different lengths at least with everything necessary.
The previous works are to be executed according to the supervising engineer.

Supply and installation of a level sensor (water

level sensor)

This item includes the supply, installation, testing, and operation of a water
level sensor (Level Sensor) designed to measure and monitor the water level in
the tank, ensuring it is suitable for continuous operation in water station
environments and resistant to moisture and corrosion.

The sensor must be made of materials resistant to rust and corrosion and
suitable for immersion in water, and it should be provided with all necessary
accessories including cables, connectors, mounting brackets, and operational
attachments.

The item includes electrical connections, linking the sensor to the control panel,
operating it, and adjusting the start and stop points according to project
requirements and the instructions of the supervising engineer.

Necessary tests must be conducted to ensure the accuracy of the sensor's
operation and the safety of signals transmitted to the control panel, and the
system must be delivered fully operational in accordance with approved
technical standards.

Concrete Water Tank Waterproofing Works Item

This item includes the supply, transportation, and application of waterproofing
materials for the concrete water tank with all its components, after cleaning the
concrete surfaces and removing all weak and damaged parts, remnants of
mortar, salts, algae, and attached deposits.

The contractor shall treat all cracks, honeycombing, construction joints, and
leak areas with a non-shrink, approved cementitious repair mortar before
starting the waterproofing works. Sharp corners between walls and the floor
shall also be rounded with a suitable cementitious mortar (Fillet) to ensure
continuity of the waterproofing layers.

Waterproofing shall be carried out using an approved two-component flexible
cementitious waterproofing material for potable water tanks, consisting of a

blaa)l el @

Lglhaall HUadYly Slawlgall 389 Slolasall 055 -1
g9l 35T (109 LgIBalg Lgslgil BN e
w2ell baall $5 5Lkl ey Ggull 85890l
gl Jeiddy sy Jasus Jos

dodae L3S ol Oolae ope degiuan 09S Ol e -2
4389 bogasallg 8yly=llg S 0wST doglie
dalizeall wlalgzd!

a3Me! wie WS iyl Tasle plasall 0950 o ey -3
bﬁ@bM|&ag§ﬁQ|Wld&%ﬁ
Sodall blasll (o 39kg (£ o0 p3k

Lap! &0 gl dac ) daslgy plosall gaeds oz -4
I @J ol ‘aLMaﬂ Ll

& plosall S5 @i dgaiall Ble o aiy -5
Ol gl (3999 wlkhlasall e Bodxall &'élya.ﬂ
gde dadacdl Lol Jamxily BylaYl Ludige

o 9 faalsall 8yade Ololasall Al HUaSYI 0] -6
oleay W91 JlasT (3 Al gl Ololasall plasiul
| Rl

o)l Ololawall 84Sl _poliall o O e -7
Alaaitonl Grun g Jrasdl dggug plosall Joghll

oladdl ©985 ae plasall Cigds (§Uais Ol s -8
Sl Juoshl Aglas plaiY ade &Sl

G139 oSl e Wile dauday ddlas Wlolawall -9

obigall Olger 839 (S G ALl Jloe Y oo JudiS o
W]

e Gl s Jhalud S 5 Ji g i :
L Y] 4K, dualal) adaill g 280SY
S 5 Dla sl dae 53 ST Lage YT
oodigall Ol 939 S e ALl Jloe gunr dudid ok
W
BAdial) Joghdl) o Jaiuall 4, 52 ¢y
e Sl puil) A8l e ane Lge 53 OIS Lage Aailill

Technical Specifications for PV solar system




>
o
N8
sb\)QQ“'
v

cementitious compound and a polymeric compound, and applied on all internal
surfaces in contact with water in a minimum of two perpendicular layers with a
total thickness of not less than 2 mm, or as per the supervising engineer’s
instructions.

The waterproofing material must be resistant to positive and negative water
pressure, non-toxic, suitable for permanent use with drinking water, and
possess high adhesion to concrete surfaces, as well as resistance to cracking and
shrinkage.

The item price includes all preparation, cleaning, repair, treatment works,
materials, labor, equipment, and necessary tests, including waterproofing
treatment for the period and according to the supervising engineer's
instructions, and conducting the water tank filling test and ensuring there are
no leaks before final acceptance. Execution and acceptance are carried out
according to the supervising engineer's instructions and approved technical
standards.

Item: Well Desilting and Cleaning

This item includes performing well desilting and cleaning works to remove
sediments, soil, sand, silt, and suspended and accumulated materials at the
bottom of the well and on its walls, using appropriate equipment and
machinery, ensuring the restoration of the well to its operational efficiency and
improving its flow and water quality. The item also includes pumping and
transporting all desilting residues to approved locations, and conducting a test
pumping after the completion of the works to ensure the well's safety and
readiness for operation.

The item price includes:

- Providing the necessary labor and equipment.

- Cleaning the well and completely removing all sediments.

- Lifting and transporting desilting waste and disposing of it.

- Conducting pumping and final cleaning until the water becomes clear.

- All works necessary to complete the item according to technical standards and
instructions of the supervising engineer.
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Item: Cleaning and Desilting of Inspection
Chambers

This item includes the desilting and cleaning of inspection chambers and the
removal of all deposits, dirt, silt, solid materials, and accumulated obstacles
inside the chambers and the incoming and outgoing connecting lines, using

appropriate labor and equipment. It also includes suction, collection, and
transportation of desilting residues to approved disposal sites in accordance
with regulations.

Inspection chambers must be left completely clean and operational, ensuring
the integrity of walls, floors, and covers, without causing any damage to the
existing structures during execution.

The item price includes all materials, labor, equipment, machinery, safety
measures, transportation, and any other work necessary to complete the job
according to the supervising engineer's instructions.

Supply and Installation of Manhole Covers for the
Water Network from Font

This item includes the supply, transportation, and installation of manhole covers
for the water network along with their corresponding frames, made of ductile
iron or high-quality cast iron, according to the dimensions and measurements

specified in the drawings and bill of quantities.
The covers must be equipped with matching frames and designed to withstand
the expected operational and traffic loads, complying with EN 124 standards or
its equivalent, and with the load-bearing class specified in the project (D400 for
roads and streets or as directed by the supervising engineer).
The item includes all supply, transportation, and installation works
according to the instructions of the supervising engineer.

Site cleanup upon completion:

Upon completion of the works and the completion of the implementation of the
works and before calling for the temporary takeover process, the contractor
must clean the site and remove from it all excess materials, waste and debris
from inside and outside the site and move them outside the work site and leave
the site and works clean and in an appropriate condition that satisfies the
organization, such as cleaning and repairing all the works that were covered as
a result of Carrying out undertaking work at his own expense.

b S Lage #1531 gaen (ge Aa jlaie Jashad g else Jad )
L g L) Y e dilise J)shaly Jua o)) Ao 535 Jlandl) 50l g
(A el )

e)sﬁuds@ds‘y\bjs dalidae Jishly
o pdiall Guaigall il 8 Cua AL Jlac Y1 2858 o0y

ol>) 9405 (ol uSyg kil dgaiall e

(olso rgua

Cgunio ol Jddidy Hlislg cuSyig dygs Ldl 1B Jod
Q3 dleadl (S giune ddlyog (wlid) (asasks (Level Sensor) sl
Sllasme Ly (§ saame Sy Joall Lwlio 0950 Caom <0l
) JSWIg dogboyld lagliag oluall
fb’dl_gi.\.,al] daglin 3lge (o icyqan ovlud! 0_9&3 ol o
5S¢ Ay ol g ADH D932 Olg coluall (3 poill Lewliog
Jpdddl liede g S Jol g9 o 99

d>g) o olauedl Jayg (3036501 Joo g1 Sl il Joiy
sz B9 il DS Jadg dhuiiiy (@Sl

o el udigall ©logdady £9 ill Ooldlaio

oolusell Jos @85 opo WST AT bl elyar] cazes
Ul ealualiy ¢Sl dog) ) dlawpall ClyLiY! dadusg
w9 Jodaa) &l Jguo¥l 339 dlelS Be1aSH Joald Tyl
B ! udigall Olowdas

Sond! Glgel! O3l J3e Jlast iy
Ol Glodt J3all e Budaly Jadg s il i ol
el Cadaid ey cldg cdilsSo A5 3 gl 3194l
Bl bl g 8y paiadly daasall syl aaz A1y & gind!
ddlall Cauwlgylly Clelallg =Yl

Technical Specifications for PV solar system




ol 9dlly hudiaidly F9 Al e dodllacy dgainll ool

BiaSin b Ainas) o] Lgas gyl Slelg ASLESYI

Balodl Uil cuyds ey LS .3l Jlasls il I8 Baiang

dolin duiown] 45903 ddyVlg Oyl oy (Fillet) Olowz

Jial Ol &yl paiaal.

4SS L ye Adtiow] J3& Bolo pldseiwl J3adl dudiS oy

wli gSJ! (Flexible Cementitious Waterproofing)

809 Ghass] Sy (o ddl o ca il plae LIS Baiae

olaal) ducadlodl A1 el Jo e Gakady i yanl 92

o 00 2 5o JE5 Y ddlaz] dSlowwy cridelaio (xiklia (301 Uy

k_éﬂd‘ um-\.'a.@.c." Qw (i

e gall ool Jaiyal deglie Jyall Bale 9SS OF com

ol 20 PSLJJI ‘a|-\.’=1.ww duwling cdolw 9 cdludly

40 gind! gedawdl JWl LAl duolin atesly el

SLSOYIg 3aAU dogling,

eYly Candaiilly sl Jlas arazr widl yaus Jodin

3 b cdaidl OhlasYlg Cildaally dleallg dlgally dxlaolly

ovigall Clger g3 =g BAM olualls J3al dnllae el

2929 pue oo USTIg olally Ol e o Hliis slyrly B duel

Qe a3l S ol 1.

Jolg QB el oigall iloglasd Tady pdudllg il ot
RRVCEIN [ WE-1]

Al iy Jojas 1y

oels o il iy o33 Lol s il 1 Ja

A &@ ‘3 oSl Aollg dillall Blgallg goJaJ[g Jlyllg 29,33)13
o oy cdawlial WYy Oldaadl pldseiwl cdihds Aoy
LS .oleall Bagarg diyl3d cpuniy duni il dislaS | AJI Bols)
ST Jl 5 5155 e e s il o
RVl JsY &gl day &Jqé‘dl é,'a)l 9[).?!_9 TRV
Joall dispalrg Adl dadlu

el g Jodio:
AW Sildandly Dlead! (el
JOSIL sl It Ay AN CandaiS,

Technical Specifications for PV solar system




lgio palsedly Jojall Oldlsee Jiig ad).

dxdLo oluoll zral (3> Glgdl Cadaially gl sl ),
4ol Jgao! G wid! Jlasy dahMI JlosYl auor
dfim." uaJJ.@oJ' Oilasdadg,

S| Gy iy (Js5ad iy

o Alily Jiesdidl Byd Candaisy ojas Ll 1 Jodo

AaS1 el 3519allg dabiall lgally elally 453919 Canalg i
Pl clgie damylily A Jas i boghasg Cayall Sl
g5 Jiig aney Jaid Joi LS duswlindl ildanlly Dol
J3oY! 339 W palsuill Bawiaedl (S I Jo3adl

2o Juidill Ay JoUL dandas fioudd!l QOyd 2l o

T Bnl] pieg dudatVlg dumdyYlg Oyl dedus oy USTI
..\:g.mln L1 oS CJL’JJ.MJU By

Oy Oldaclly Dleadly Slgell A il yaw Jod

339 Joatl pla3Y day Sy Jlasi éi_g Jadlg dedlud! Jilwgg
o Bl pubigel! Clegdal

& Oladl At Jisaill Oy8 dudall CuSy3g wygs
Laj gl
i) oy Akl g g g5 i) 138 Jady
O degivanlly g dalidl Wl as sluadl ASidin dyo !
Jle 23l wusdl of (Ductile Iron) Oyed! ya 31 dsusl
Jolirg cillahaseal! 3 Badseall Olulially Sl 599 683 g2l
) OlaSUI
dossang g dillas Wlhlob 83930 dudatMl 0985 Of o
diyllang cdadgioll dygpally dnkiiill Sl Jooxt
Bodseall Josetll didg clgdolas Lo of EN 124 ddyolgall
ookigall Olgrrgd s o 51519 Gylall DA0O) g9 el
RN
S Jalg gl Jlosl aresr wid! Jodin

D ruall guigall Olgrrgs =g

Technical Specifications for PV solar system




}JLSYI e é}dl adass

Bgeudl Judg JlasHI duii opo £lgiiVlg JlasHI LS| wis ugaiall s
BASII S gall A3 die Jo3ug adgell Calaiy Of Csall pMwd! dukan)
&30 T ghomyig dxyls-g adgall J515 (e (LY bladly
doliiall (9255 duslin Wy duls JlosVlg adgall g Joal!
s sy o Cadad (I JUiYI 486 by Calaiy O el
okigall Olga sl g (ol dolu (o wgaidl Jlas
N

Essential Criteria

dwld! polaall

)
*%* Solar Panels

To be accepted for solar panels used in a solar power system

supplying water plants, they must meet the following technical

criteria:

1- Their cells must be exclusively Grade A, and a data sheet for the
submitted panel must be attached

2-  Performance Test

Each solar panel must be subjected to a performance test using an
IV600 or equivalent device to verify the electrical curve (IV curve) of
the panels.

The measured nominal power must be within a tolerance of +3% of
the nominal power declared by the manufacturer.

Panels that do not fall within this range will be rejected.

3-  Electroluminescence (EL) Test

This test is mandatory to detect subtle internal defects that are not
visually apparent. The following requirements apply:

- The panel must be free of microcracks and black spots.

- The panel must be free of manufacturing defects such as uneven cell
cutting or irregular welds.

- The panel must be free of asymmetry or distortions in the
arrangement or distribution of cells.
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A data sheet must be included for all inverters supplied and for the
solar power cables.

>
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Any indication of weakness in the structure or future performance of RYEN] s 51 iy L; Ol gid 51 Jiles pde S99 pde -
the panel is considered sufficient grounds for rejection.
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4- Testing Procedures oad,l Bas
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the project site for installation, a random sample of these panels will : * :
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