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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.
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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.
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- Inall 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 types approved by the
Administration has the right to take samples of the

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 number
and capacity sufficient to carry out the works in the correct
manner and within the specified period.
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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 (Il) 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
guantities, (open circuit voltage, working voltage) according
to the table of quantities 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 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
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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.

* 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

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.
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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
mm2, 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 mm2
« 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
+ 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
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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.

+ Afuse 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
guantities are mentioned.

« Hybrid inverter panel:
* The 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.
* 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
+ suitable standard magnetic thermal breaker whose size is
specified within the quantity file
* DC breaker MCCB whose specifications are determined by
quantities
* 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
* It 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.
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* Installing an AC mechanical meter that is connected to the
generator or public electricity.

* 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 qty /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 mmz2 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

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 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

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
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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 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.

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:

Needle type: galvanized copper

Needle length: 100-75 cm

Impact radius 100-150 m

*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

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 ohms.

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.
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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:

*  The testis 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 testis done on the maximum load for 5 hours

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 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.
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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:

NA+Ar:

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.

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.
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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.

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
guantities, 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
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- 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:

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:
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- 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

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.

Electrical wiring and lighting

Providing and installing all extensions within good quality tape
and Turkish copper electrical wires of 2*1 mm and lighting bulbs
and all their accessories with operating switches, all of which are
designated for 12 volts and 15 watts according to the suggestion
of the supervising engineer.

The work includes connecting to the main electrical source, no
matter how far it is from the bathroom, and includes inspection
and operation.

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

installation of a laser energy saving lamp (12 watts-
20watts) with a socket or wall socket if necessary, with
testing it upon installation
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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.

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.

* Itis 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
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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

Article 3 -: steel structure works:

The steel structure should be implemented accurately to the
south with a leaning angle of about 30° as per attached
drawings

All Profile openings should be closed from both sides to
prevent entrance of water with 2 mm 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 3 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

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,
provided that the welding fills the entire space prepared for it, along
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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.

aliile JSdug 4ias g (Blalll Joh o g A

Gy daadtial) adal) ¢y Lali Ul 5 alalll sy o)) o
cbaliay) MAT) Guay SUAl g Saa) 5 dakad Lgils g Lgtdula g LY
alalll b gl (galiil a3

g o) pa L g s cilalalll aan (fila) 3 jdla ol

J Edl) Ak A1) 3) (e aslill g plaada 585 Euny B ) slanal)
oaba) Gl

10

Technical Specifications for PV solar system




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

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

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

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

*  The panels are fixed to the structure using special galvanized
fasteners, according to the attached drawings and the guidance of
the supervision device, so as to ensure ease of dismantling the
panels and maintenance (removing each panel independently).

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

*  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

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

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

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

J 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.

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

. Suitable corridors must be provided with dimensions and
locations that ensure the possibility of maintenance and
washing of panels, and this is specified in the attached
plans.

Article 4 -: Excavation

Excavation works at Rocky or Soft soil, for constructing concrete
beams and bases.

removing extra residual soil to Places determined by the
supervising engineer

Price includes machinary , labor, and all needed to complete the
work correctly and as directed by supervising engineer

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
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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

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.
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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 face is executed using 350 kg/m3 cement.

The maximum permissible tolerance must not exceed 2 mm in all
directions. Parts that show cracks, waves, or any defect are removed and
re-sealated in the correct manner. The supplier is committed to sealing
the corners, edging and painting the corners according to the
supervision’s directive.

The price includes the price of materials and everything necessary to
complete the work in an optimal manner, labor wages, profits, money,
and transportation

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

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?3 grade according to the
principles of the profession and the instructions of the supervising engineer

Then the Tyrolean face is implemented using 350 kg/m3 grade cement

White cement with marine or river sand until complete closing and covering
The maximum permissible difference must not exceed 2 mm in all directions,
and the parts in which cracks or undulations appear are removed Or any defect
and it is re-papered in the correct way. The price includes the cost of materials
and everything necessary to complete the work in the best possible way, labor
wages, profits, waste and scaffolding.

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.
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< 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.

Any indication of weakness in the structure or future
performance of the panel is considered sufficient grounds for
rejection.

4- Testing Procedures

After the contractor has delivered the full quantity of solar panels
to the project site for installation, a random sample of these
panels will be taken for acceptance testing.

The sample will be transported to an officially accredited testing
center to perform performance and EL testing according to the
specified standards.

A representative from the General Water Corporation must be
present during the random sample collection and during the
testing process. The results of any test conducted without their
presence will not be considered valid.

5- Rejection and Replacement

All panels brought to the site will be rejected if any signs of
defect or damage are found in the sample taken according to the
above criteria. The contractor is required to replace the entire
quantity with new panels that meet the technical specifications.

Inverters and Cables
A data sheet must be included for all inverters supplied and for
the solar power cables.
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