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Location:

The Borehole is located in the town of Karkat, which is located in the north countryside of Hama
Governorate, about 46 km from the center of Hama city.

Purpose of the project:

To provide drinking water to the town of Karkat and its affiliated areas by pumping water from the artesian
borehole located on the Karkat to the water network, and then distributing the water to the town's
general drinking water network with alternative power solution (solar system).

Borehole Specifications:

- Type of water source: Artesian well.

- Static level: 115 meters

- Dynamic level: 130 meters

- Flow rate: 70 m3/h

- Pump installation depth: 150 meters.

- Total lift: 220 meters

- Casing diameter: 9 inches

Materials Required for Supply and Installation:
e Article one:
An electric submersible pump with a submersible motor, quantity: 1, with the following specifications:

- Discharge around 70 m3/h.

- Total lift: 220 meters.

- Pump installation depth: 150 meters, excluding the pump length and according to the
borehole's condition.

- Impellers made of bronze or stainless steel.

- Non-return valve at the end of the last impeller.

- Suitable for lowering within a 9-inch casing.

e Article Two:
Accessories for the submersible pump:

- lifting pipes made of mercury-coated iron, drawn with flanges, with a diameter of 5
inches and a length around the installation depth of 150 meters, with a thickness of
no less than 6 mm, suitable to withstand the operating pressure and the weight of
the pump and its accessories. These pipes should ensure a strong connection for
securing the pump, pipes, and electrical cable firmly within the borehole. The offer
must specify the thickness and country of origin, and a catalog from the manufacturer
showing the pressure and thickness of these pipes must be provided along with all
necessary materials to make the work ready for operation.

- Pipes with diameters of 5 inches are required for connections between the wellhead,
the pumping room, the elevated tank, and the pipeline from the elevated tank.

- Gate valve with flanges, diameter of 5 inches, pressure of 10 kg/cm?, installed on the
pumping line within the pumping room, quantity: 1.

- Non-return valve with flanges, diameter of 4 inches, quantity: 1

- Gate valves, diameter of 5 inches, quantity: 1, pressure of 10 kg/cm?, good quality,
installed on the pumping line within the pumping room.
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Water meter with horizontal flow flanges, diameter of 5 inches, pressure of 10
kg/cm?, quantity: 1, good quality, installed on the pumping line, specifying the
country of origin.

Oil-type pressure gauge with a bleed valve, knob, and graduated up to approximately
150% of the operating pressure, quantity: 1.

Suitable rubber electrical cable for underwater installation, type BSH (3*50), with a
cross-section to be specified later, about 200 meters long, made of high-purity
copper.

Anti-rotation cable, about 200 meters long, with a cross-section of 2x2.5 mm?, with
two electrodes.

Protective iron pipes for this cable from the wellhead to the pumping room, of
suitable length and within good quality plastic conduits within the pumping room.
Electrical pressure switches with an indicator to automatically stop the pump when
the pressure rises in the pumping line, good quality, specifying the brand and country
of origin.

Clamps with dowels at a rate of one clamp every 3 meters.

Pipe brackets for securing the pipes, diameter of 5 inches, with a cover to protect the
wellhead made of sheet metal with a thickness of no less than 2 mm and suitable
dimensions.

High-density polyethylene (HDPE) pipes, class PE 100, with an outer diameter of 90
mm, capable of withstanding pressure. 10 bar designated to ensure drinking water
supply, along with all necessary accessories (pipe connections, elbows, clamps, etc.).
The work includes all necessary pressure tests and trials, and everything required to
complete the work according to the supervising engineer's instructions.

e Article Th
Technical specifications for solar panels:

General specificat

ree:

ions for the panels:

Technical specifica

Solar panels must be manufactured by a reputable company specialized in this field.
All solar panels must be of a single model and manufactured by the same factory for
the entire required quantity.

In addition to the technical specifications document, the contractor is subject to all
relevant technical bulletins included in their technical offer.

Solar panels must comply with international standards, such as ISO 9001, ISO
14001/TUV, or their equivalents, as well as IEC 61215 and IEC 61730, HPDC or BC. A
copy of these certificates must be submitted with the technical offer along with the
technical bulletins.

Product warranty period: not less than 20 years. In any case, the contractor is
obligated to a warranty period of 6 months from the date of acceptance of the works
and it is preferred that the contractor replace the panels in case of any defect.

The dimensions and weight of the panel, number of cells, and all test results for the
panels must be specified.

tions for the panels:

Maximum power capacity of the cells: not less than 640 watts.
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Cell material: Mono-Poly crystalline with half-cell technology.

Glass: Tempered, anti-reflective type, with a thickness of no less than 2.5 mm.
Frame: Aluminum, preferably anodized aluminum.

Cables: Length of no less than 1000 mm for each pole, equipped with male/female
connectors of type MC4 at the ends.

combiner box: IP 68, containing By-Pass Diodes on the back, with no fewer than 3
diodes.

Specify the number of conductors between the solar cells, which should be no less
than 7 lines.

Panel efficiency: no less than 22.7%.

Operating temperature range: from -10 to +80 degrees Celsius.

Thermal properties: the maximum power should not decrease by more than -0.30%
per degree Celsius with increasing temperature.

Installation Process:

The contractor must install the solar panels with the highest possible efficiency
according to the supervising engineer's instructions from the organization.

A study should be provided detailing the method of distribution of the solar groups
and the necessary connections to ensure the system's operation, along with final
diagrams showing all completed work details.

Any damage to the panels during installation is the contractor's responsibility.

e Article Four:
Technical specifications for solar inverters:

General specificati

ons for inverters:

Technical specifica

The inverter must be designed for use in solar water pumping systems.

The inverter must be manufactured by a reputable company specializing in this field.
In addition to the technical specifications document, the contractor is obligated to all
relevant technical bulletins included with their technical proposal.

The inverter must comply with all international standards, such as ISO 9001 or its
equivalent, as well as IEC 61800 and IEC 61000.

Product warranty period: not less than 5 years. In any case, the contractor must
commit to a warranty period of no less than six months.

The contractor must specify the inverter’s dimensions, weight, and all test results.
tions for inverters for the pumping system:

Maximum power capacity of the inverter: 55 KWA or to be specified later.

Inverter type: three-phase, hybrid.

Operates with Maximum Power Point Tracking (MPPT) technology.

Nominal output voltage: 380 volts

Output frequency: Variable from 0 to at least 50 Hz

Efficiency: No less than 97%, higher efficiency is preferred

Must include essential protections, such as overvoltage and under voltage protection,
overcurrent protection, overload protection, phase failure, grounding fault, dry run
protection, and preferably additional modern technologies

Equipped with a suitably sized screen to display basic parameters
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A protection rating of at least IP20, or higher is preferred

The inverter must have the following inputs: dry run protection input, float switch
input, pressure sensor input, and remote start input

AC input voltage: 185~240 volts per phase

The inverter must be capable of being connected to an AC input from the public grid
or a generator.

The inverter program must be adjustable for basic parameters, such as setting the
maximum current to stop the pump in case of overcurrent, setting the minimum
current to stop the pump, delay start time in case of a fault, automatic restart setting
when the fault is cleared, setting the maximum and minimum output frequency,
setting the stop time when there is no water, and setting the maximum and minimum
voltage for the panels

Installation Process:

Technical specifica

The contractor must install the inverter with high efficiency according to the
supervising engineer's instructions, particularly concerning location, ventilation,
mounting, and connections.

The contractor is responsible for programming the inverter to match the input and
output parameters according to the system design. The contractor will be responsible
for any malfunction or failure in the system, output equipment, or user equipment
due to programming errors. The contractor is responsible for adjusting the
programming during the warranty period.

Installation costs include transportation, mounting, programming, and all connections
for the inverter.

tions for the inverter for the chlorine injection pump:

Installation Proces

Maximum power capacity of the inverter: no less than 4 kW

Inverter type: single-phase, hybrid

Nominal output voltage: 220 volts, 50 Hz

The inverter must have a dedicated input for connection with batteries and an
integrated charger.

The inverter must be capable of being connected to an AC input from the public grid
or a generator.

s

The contractor must install the inverter with high efficiency according to the
supervising engineer's instructions, particularly concerning location, ventilation,
mounting, and connections.

The contractor is responsible for programming the inverter to match the input and
output parameters according to the system design.

The contractor will be responsible for any malfunction or failure in the system, output
equipment, or user equipment due to programming errors. The contractor is
responsible for adjusting the programming during the warranty period.

The contractor must provide a suitable electrical panel with the inverter, containing
fuses on the solar panel side, a circuit breaker on the load side, and a dedicated
electrical input for the disinfection pump with all necessary equipment and
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controllers to ensure that the disinfection pump operates exclusively when the well
pump is running, in addition to a spare electrical outlet.

e Article Five:
Technical specifications for batteries:
General specifications for batteries:

The batteries must be manufactured by a reputable company specializing in this field.
In addition to the technical specifications document, the contractor is subject to all
relevant technical bulletins included in their technical proposal.

The batteries must comply with international standards, such as ISO 9001 or their
equivalent. A copy of these certificates must be submitted with the technical proposal
along with the technical bulletins.

The contractor must specify the dimensions and weight and provide all test results for
the battery.

Technical specifications for batteries:

Battery Type: Gel

Cycle: Deep cycle, 2500 cycles at 50% load

Nominal Voltage: 12 volts

Storage Capacity: 200 amperes.

Operating Temperature: from -20 to +60 degrees Celsius; a wider range is preferable.
Discharge Depth: not less than 70% of the storage capacity.

Manufacturing Year: not before 2024

Installation Process:

The contractor must install the batteries efficiently and according to the instructions
of the supervising engineer, especially regarding location, installation, ventilation, and
connections.

The installation location for the batteries will be determined on-site.

The batteries will be installed according to a 12-volt system.

The cable connecting the battery to the inverter must be at least 35 mm? and made
of stranded copper.

Fuses must be installed on the positive (+) and negative (-) line cables. The fuses
should be suitable for direct current (DC) with a capacity of 80 amperes. The fuses
must be installed within fuse holders and connected properly with the battery array
cables. The fuse holder must be insulated and securely mounted, and its installation
location will be determined on-site. Please ensure that the cable specifications align
with the requirements mentioned in this manual.

Battery terminals must be covered after installation to prevent moisture or
unintended short circuits.

The battery must be installed on a suitable metal base according to its size and
weight, with the base height not less than 20 cm above the ground. This base must
have a locking mechanism to prevent battery movement or theft. Additionally, this
base must be securely anchored to the ground where the battery is located.
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Installation costs include transportation, installation, and connection with the charge
controller, along with all necessary cables and connection materials, the metal base,
and all necessary work and materials for the smooth operation of the system.

e Article Six:
Technical Specifications for Metal Works:
Metal Structure for Solar Panels:

The contractor must provide a design for the metal structure that supports the solar
panels.

The design should include dimensions, sections, thicknesses, and screws, used for all
parts. The location, orientation, and height will be determined during site clearance.
The structure can be made of hot rolled iron or manufactured metal sheets (plate).
For hot rolled iron, the thickness should not be less than 2.5 mm, while for metal
sheets, the thickness should not be less than 3 mm. All other dimensions and
thicknesses of the metal parts used in the structure must be discussed with the
organization's representative for approval.

The structure can be galvanized or painted with two layers of rust-proof paint and a
colored coating. The color will be determined in agreement with the supervising
engineer.

The metal structure's installation must be robust and according to the organization's
representative's instructions. Additionally, the surface mounting points must include
waterproofing materials to prevent water leakage at the drilling points.

The metal structure must be embedded in concrete bases to a depth of not less than
30 cm in a T-shaped reinforcement manner.

All fasteners must be made of metal exclusively.

All nuts and bolts must be made of non-corrosive materials and have suitable
diameters for the loads, following the organization's representative's instructions.

e Article Seven:
Technical Specifications for DC Current Collection Panel
General Specifications:

The DC collection panel must be made of metal with a metal door. The door must
have insulation to prevent liquid leakage and must include a lock.

The installation location of the panel on-site will be determined and can be changed
as per work requirements.

The wall thickness of the panel should not be less than 2 mm.

The panel must be painted with heat-resistant paint.

The cables within the panel should be as organized as possible, preferably within
plastic conduits.

All materials within the panel, including cables, must be labeled, or numbered.

The contractor must provide an electrical diagram for all materials and connections
inside the panel according to the numbering or labeling.

Technical Specifications:
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Single DC breaker for each panel matrix, not less than 20% higher than the current
and voltage of the matrix, with 2 for each panel matrix.

DC fuse with a fuse holder for each panel matrix suitable for the matrix output, with 2
for each panel matrix.

DC surge protectors for each panel matrix suitable for the matrix output, with 2 for
each panel matrix.

Main DC breaker for the entire panel matrix not less than 20% higher than the current
and voltage of the complete matrices.

e Article Eight:
Technical Specifications for AC Current Distribution Panel

General Specifications:

The AC distribution panel must be made of metal with a metal door. The door must
have insulation to prevent liquid leakage and must include a lock.

The installation location of the panel on-site will be determined and can be changed
according to work requirements and the organization's representative's instructions.
The wall thickness of the panel should not be less than 2 mm.

The panel must be painted with heat-resistant paint. The color is unspecified.

All materials inside the panel must be manufactured by a reputable factory.

All materials within the panel, including cables, must be labeled or numbered.

e Article Nine:
Technical Specifications for DC and AC Current Cables

DC Cables:

AC Cables:

All DC cables within the system must be made of copper.

The cables must be insulated with a sufficient thickness of insulating material.
Cables should be color-coded to distinguish between positive (+) and negative (-)
lines, with preferred colors being red for positive (+) and black for negative (-).

All cables must be labeled or numbered.

Cables should be laid within plastic conduits of suitable thickness and diameter or
dimensions appropriate for the number of cables within each conduit. The cost of
these plastic conduits should be included in the cable price.

The cable cross-sectional area should not be less than 10 mm2.

All AC cables within the system must be made of copper.

The cable should be insulated with a sufficient thickness of insulating material.
Cables should be color-coded to distinguish between phase lines.

All cables must be labeled or numbered.

Cables should be laid within plastic conduits of suitable thickness and diameter or
dimensions appropriate for the number of cables within each conduit. The cost of
these plastic conduits should be included in the cable price.

All necessary cables, signal lamps, materials, and work for executing the task should
be ready for deployment.

Capacitors of good quality of Western European origin.
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- Capacitors should be placed within a metal panel of acceptable thickness and good
quality, thermally painted.

- The capacity, brand, and country of origin of the provided capacitors should be
specified in the technical presentation along with the necessary technical brochures.

- The power factor indicator cos should be installed within the panel, specifying the
brand and country of origin of the provided device.

- An appropriate thermal-magnetic automatic breaker to power the panel should be
provided.

- All necessary cables and materials to connect the panel to the pump starter panel
should be provided.

e Article Ten:
The sterilization device should have the following specifications:

- Two sodium hypochlorite sterilization devices, one of them as a backup. The device
should be calibratable, electrically powered, installed on the discharge line with a
flow rate of /6/ liters per second and a pressure not less than /10/ kg/cm2, equipped
with suitable valves for operation pressure, and sufficient means to provide a high
level of safety. All device materials should be resistant to sodium hypochlorite
solution.

- The proposer should specify the type, country of origin, and model of the device in
the proposal.

- The proposed sterilization device's pressure and discharge should be specified in the
technical presentation along with the necessary technical brochure.

Sterilization Device Accessories: Includes suction and discharge lines, all necessary connections, and
filters, all made of corrosion-resistant and non-expanding materials capable of withstanding the
operating pressure from all necessary accessories and appendages.

For the sterilization system to function, including measuring the residual chlorine ratio in the water and
the solution bottles with sterilization tanks specific to the sterilization devices:

- Plastic electrical cable (NYA) with an appropriate cross-section to power the
sterilization devices and to install the sterilization devices on a suitable iron base
mounted on the wall of the pump room.

- The sterilization device with its accessories should be installed within the pump room.

e Article Eleven:

Electrical panels:

The electric take-off panel is made of heat-treated sheet metal and has appropriate dimensions that
allow for convenient disassembly, installation, and maintenance work. It consists of the following
devices:
- A manual rotary cutter to feed the electrical panel from the generating set or the
public network, of good quality and with a capacity equivalent to twice the load
capacity.
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Power factor im

A standard three-phase industrial thermal magnetic automatic breaker with a
capacity suitable for a cutting current intensity of no less than 18 KVA and of the
finest quality.

An auto trans start-up device. The take-off contactors must be of European origin,
and this is determined by the technical offer.

An anti-circulation device on the dryer to stop the pump when the water level in the
well decreases, along with the necessary signal lamps, and it must be of the finest
type, number 1.

An electronic thermal relay includes protection against current increases, decreases,
and interruption of one of the phases. The unit must have a power suitable for the
power of the pump motor provided. The brand, model, and country of origin must be
specified so that it is of good quality and indicated in the necessary technical
bulletins.

A phase breaker to stop the pump when the voltage drops, when one of the phases is
interrupted, or when there is an imbalance. It is of a good type. Its type and country
of origin are specified in the display, and it must be of European origin with the
necessary indicator lamp.

Three amp meters with current transformers needed.

Pump hours counter.

Two stop and start buttons with two indicator lights for the buttons.

Three lamps indicate the presence of current.

Volt meter with switch.

Hz scale.

Copper bar of suitable length, section 60 mm?, for grounding.

A magnetic thermal automatic cutter with a capacity suitable for operating
sterilization devices, 2 of good quality, with indicator lamps to indicate the operation
of the sterilization device.

Single 10 amp magnetic thermal breaker for lighting and auxiliary services, number 3.

All connections necessary to operate the pump.
provement board:

Providing and installing a group of capacitors with sufficient capacity to improve the power factor of the
operating provided pump so that the power factor becomes approximately 97% as follows:

Capacitors specific

ations:

The temperature of the capacitors does not rise during operation.

Connecting a group of capacitors to each other in a hidden manner without the need
for external visible connections.

Discharge time is as short as possible.

Connect the capacitor group via a conductor with a timer power to the operating
pump take-off board.

All necessary cables, signal lamps, materials and works to carry out the work are
ready for investment.

Good quality Western European capacitors.
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The capacitors are placed within a metal plate of acceptable thickness, well made,
and thermally painted.

The capacity, brand, and country of origin of the capacitors provided are determined
in the technical presentation along with the necessary technical bulletins.

The cos @ indicator is installed on the panel and identifies the brand and country of
origin of the device provided.

An automatic cutter with a suitable thermal-magnetic capacity to feed the panel with
electrical energy.

All necessary cables and materials to connect the panel to the pump take-off panel.

e Article Twelve:

Spare Parts:
An iron box with a

three-key lock containing the following tools for the diesel engine, of good quality.

The brand and country of origin of the provided tools should be specified in the technical proposal:

e  Article Thi

1 kg hammer.

Set of 12 socket wrenches.

Set of 12 open-end wrenches.

2 screwdrivers, one small and one large.

Set of 12 rings spanners.

1 medium-sized ratchet wrench , and 1 large-sized ratchet wrench.

1 insulated wrench.

1 tape measure, 3 meters long, of good quality.

Electricity Tester Screwdriver Pen: Used to detect the presence of electrical voltage
in wires, sockets, and other electrical components. It has an indicator light that
illuminates when voltage is detected. The handle is made of insulating plastic for
protection against electric shocks. Quantity: 2.

Multimeter with Ammeter: Small-sized and lightweight, insulated with a layer of
plastic for protection against electric shocks and physical impacts. It is used to
measure electrical voltage, the amount of electric current flowing in a circuit, and
electrical resistance between two points. It is equipped with a screen that displays
voltage, current, and resistance readings, with overload protection that automatically
shuts off the device in case of an overload. Quantity: 1.

rteen:

Comprehensive Earthing System:

The earthing syste

m shall be executed with galvanized iron rods, 2-inch diameter, with pointed heads,

each 2 meters long, four rods in total. These rods shall be placed within a special inspection pit with

covers for easy ins
of the connection.
ohms and connect
devices, as well as
copper with a cros
in the grounding p

pection of the grounding conductors connected to these rods to ensure the integrity
The contractor shall inspect the ground resistance to ensure that it does not exceed 5
it to the grounding conductors of fuel tanks, the power generation set, sterilization
electrical panels, ensuring proper grounding. The grounding cable shall be bare
s-section of 16mmz2, connecting the grounding bar in the electrical panel to the rods
it with a suitable and sufficient length for the connection.
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The stakes are placed in the grounding pit so that the distance between each stake is twice the length of
the stake. All necessary equipment is provided and installed to ensure that the grounding wells meet the
general conditions.
e Article Fourteen:
Lightning Protection System Number /1/:
Lightning arrester with a height of /6/m for the pump room to ensure a suitable protection radius. The
proposed height of the lightning arrester, its model, and brand are specified in the technical proposal,
along with the provision of a catalog if it is of the metal needle type.
- The down conductor is made of bare copper (one piece) with a cross-section of not
less than 50 mm?2.
- Copper stakes with a diameter of 5/8 inch and a length of about 2 meters for each
stake, or galvanized iron stakes with a diameter of /2"/ and a length of /2/ m.
- Sufficient fasteners for securing the down conductor properly.
- An earthing system specific to the lightning arrester provided and according to the
general conditions.




