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Technical specifications for the solar system of Hajin

main Water Station

introduction: The situation of residents' access to water in the Hajin area,
Eastern Deir Ezzor countryside, has been a problem for many years.

Existing basic public services were affected during the crisis. The population
increased significantly over the past decade, and according to Hajin municipality
figures, the population in Hajin exceeded (95,000) people, whose drinking water
needs are covered by two stations, with the main Hajin station supplying 60,000
and the Hawamah station covering 35,000. About 30% of the total population
(22,000 people) were internally displaced people hosted by communities or already
settled for good.

all drinking water stations in the eastern countryside of Deir Ezzor depend on
diesel generators. The quantities of diesel are small and of low quality, sufficient to
operate for an average of 32 hours per week.As a humanitarian act, Action for
Humanity, in cooperation with the donor agency, plans to establish a solar energy
system to provide the Hajin station with sufficient energy to operate at an average
of 7 hours a day, to supply securely the population with sufficient water.
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Safety
AFH will be very careful on the security aspect due to the type of work plan.
Personal Protective Equipment (helmet / specific clothes/safety shoes/welding protection)
should be delivered to the staff and used explain. Some first aid kit should be present on-site
in case of injuries. Some staff should know first aid actions.

If AFH considers that the work and the way it is done present a clear risk for the safety of the
worker agent, AFH will stop the work and request adjustment. In case of recidivism, AFH
will deduct 500 USD for each official request not followed by the contractor.

If the way of implementation puts the worker's life in danger and the contractor does not react
properly, AFH will take the responsibility to stop the contract. The contractor will be paid
according to the work done.

GENERAL SPECIFICATION

ELECTRICAL EQUIPMENT

The Contractor will be responsible for providing all electrical equipment adapted to the pumps
provided and will ensure minimum testing on the final quality verification.

All electrical and electromechanical equipment provided should respect the following minimum
standards:

» Norm IEC / EEEI, UL, CSA, CCC, BS, and CE like (IEC 65602-X; 60898, EEEI 1584-
2002, BS EN 62491, 60445, and 81346-1 for the main one) according to the equipment.
Design to work in a wet atmosphere with IP64 minimum.

The operating condition of equipment in the control panel is up to 60 degrees Celsius in a

wet atmosphere (up to 90% of relative humidity non-condensing).

Safety: UL60950-1

Warranty 6 months for new equipment

Equipment should be new and original from a well-known brand.

User manual should be provided with the equipment

Connection and installation of the electrical equipment should be done according the

specifications of the manufacturer. AFH will ensure that these recommendations are

followed.

» After any installation of the panel, control board, or any other electromechanical command
board the contractor should provide the scheme of electrical design in 2 copies after
validation (one for AFH, one for the DCC water department). Each document should be
clear and done according to international rules for electrical design/schemes.

» Control panel/circuit breaker connection should be done when possible, using a bus bar.

» For a new control panel or renovation of the old one NEMA 4 should be the minimum
enclosure system (IPCP-SP-050-3-N4).

YV VVV VYV
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» Any cable should be PVC coated and 99% copper. The cable should be also labeled with
the following element (# of cable, section mm?, insulation)

The electrical system should be designed according to the total electrical power available at the
station, considering each electrical equipment, including all pumping systems, electrical outlet
circuits. ..

All circuits will have to be protected with adequate protection, including circuit breaker,
differential switch, and ground circuit for the phase system.

The proximity of the water-related device (pump) and the potential wet environment will be
considered to ensure the electrical circuit is waterproof.

cables shall be buried in the appropriate shape and depth. Provided that all external devices
exposed to the outside atmosphere are insulated with IP 68

EXCAVATION

Excavation around existing networks (phone, water, electricity, ...) shall be done exclusively by
skilled labour. The contractor should inform the authorities responsible and in charge of existing
infrastructure before starting excavation works. In case of any damage or malfunction, he shall
repair it at his own expense.

Technical Specifications

= Technical Specifications for Solar Panel

1. Product Overview

Description: Bifacial dual-glass monocrystalline solar panel designed for efficient energy
conversion with high durability and performance standards.
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Illustrative image

2. Technical Specifications

1 equiremet
Cell Type Bifacial Dual Glass Monocrystalline Module
Panel Capacity 700 - 710 W

Optimum Operating Current (Imp) 18.29 A

Short Circuit Current (Isc) 19.17 A

Optimum Operating Voltage (Vmp) 42.1V

Open Circuit Voltage (Voc) 50.13V

Module Efficiency 22.5%

Maximum System Voltage DC 1500 V (IEC)

Nominal Operating Temperature 44°C £ 2°C

Class A

Minimum IP Rating IP65

Junction Box Rating IP68

Maximum Series Fuse 3B5A

3. Performance and Warranty

e Manufacture Warranty: 10 years
e Performance Guarantee:
o 12-year guarantee of 90% performance
o 25-year guarantee of 80% performance
« Coverage: Warranty covers materials and manufacturing faults for 10 years.

4. Materials and Construction
e Frame Material: Weatherproof galvanized aluminum.

e Structures: Must be made of corrosion-resistant materials; all bolts, nuts, and fasteners
must also be corrosion-resistant.
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5. Quality Assurance

e Source: The solar panel must be from a known, international source. All panels must be
from the same source.

o Documentation: Must be accompanied by manufacturing documents, maintenance and
installation manuals, and specifications. All panels must be identical to the specifications
stated on the panel.

o Date of Manufacture: The panels must be manufactured within the last 12 months.

o Testing: Panels must be tested with appropriate tools for specified voltage and power to
ensure they meet the required specifications.

« data sheet

« specifications, installation and maintenance manuals must be provided, only a picture of
the panel is not accepted.

o All works are carried out according to the details and instructions of the site engineer.

= Technical Specification for Solar Pump Inverter MPPT/ 110kw DC / AC
Input Hybrid Solar Pump Inverter

Inverter box
e The inverter must be in an insulated box with IP65 protection and equipped with cooling
fans. The box is made of iron and thermally painted.
The dimensions match the size of the inverter in a homogeneous manner.

Product Technical Specification: The MPPT 90kW / 110kW DC / AC Input Hybrid Solar
Pump Inverter integrates advanced Max Power Point Tracking (MPPT) technology and robust
motor drive capabilities to optimize power utilization from solar modules. It supports dual input
modes, accepting both DC inputs from solar arrays (800VDC to 900VDC) and AC inputs from
sources such as generators or mains power. This flexibility ensures continuous operation even
when solar energy is unavailable.

Features:

e MPPT Technology: Optimizes PV cell output to maximize power delivery to the load
system.

e Dual Input Capability: Accepts DC input from solar panels and AC input from
generators or mains.

e Fault Detection: Monitors system performance and detects operational anomalies.

o Motor Soft Start: Ensures smooth motor operation, reducing startup stress and
extending equipment lifespan.
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e Speed Control: Allows precise adjustment of motor speed to match varying operational
requirements.
e Plug and Play Installation: Simplifies setup and integration into existing systems.
e Remote Monitoring (Optional GPRS Control):
o Real-time Monitoring: Provides instant updates on operational status.
o Historical Data Logging: Records past operational data for analysis and
optimization.
Remote Start/Stop: Enables remote activation and deactivation of the inverter.
Parameter Adjustment: Allows modification of operational settings from a remote
location.

Specifications:

Power Output: 90kW / 110kW

DC Input Voltage: 800VvDC to 900vVDC

AC Input: 3-phase, suitable for connection to generators or mains power
Control Method: MPPT for optimizing solar power utilization

Communication Interface: Optional GPRS for remote monitoring and control
Installation: Designed for easy integration with existing solar and pump systems
Environmental Rating: IP65 for outdoor installation

Item Specifications
Rated 80-450VvDC for S1 110V pumps
150-450VDC for S2 220V pumps
\Voltage/F
OTageITIeqtency  beo-800vDC for 4T 380V pumps
S1 series: Vmp 131 to 350 VDC
S(ifaoégr?\%%e)d MPPT 152 series: Vmp 280 to 375VDC
-, AT series: Vmp 450 to 750 VDC
P \VFD Efficiency above 96%
MPPT Efficiency above 99.6%
Power factor above 0.94(with DC reactor)
gf&able variable /o tage: -20%~+20%, Frequency: +5%
Rated Voltage 0~110V 220V 380V 480V
Output Frequency Resolution [0.01Hz
Overload capacity G type-150% Rated Curren/1 minute,180%:10s,200%: rated
ESriI(Stions Motor type permanent magnet servo motor and asynchronous motor pumps.
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MPPT (maximum power point tracking), CVT (constant voltage
tracking), auto/manual operation,

dry run protection, low stop frequency protection, minimum
power input, motor maximum

current protection, flow calculating, energy generated calculating

Solar pump control
special performance

Running mode MPPT, CVT, variable frequency mode
c I RS485 Standard Interface, supporting two formats MODBUS
ommunication
protocol
Protection Over Current protection; Over Voltage protection; Under
\Voltage protection; Over heat protection; Overload protection
. Below 1000m; above 1000m, derated 1% for every additional
Altitude
100m.
Environment [temperature -10°C~+50°C
Ambient temperature |Less than 90%RH, no water condenses
Vibration Less than 5.9m/sec 2(0.6G)
Level of Protection standard P20, operation 1P54 P55
Structure - - -
Cooling-down method |Forced air cooling
. Indoor, free from direct sunlight, dust, corrosive gas, Oiliness
Installation

gas, water vapor

Applications: Ideal for agricultural and industrial applications where reliable water pumping is
essential, especially in remote areas with limited grid connectivity.

Certifications: Complies with relevant international standards for safety and performance

= Technical Specification for Solar Pump Inverter
MPPT/ 45kW DC / AC Input Hybrid Solar Pump Inverter

Inverter box
e The inverter must be in an insulated box with IP65 protection and equipped with cooling
fans. The box is made of iron and thermally painted.
The dimensions match the size of the inverter in a homogeneous manner.
Product Technical Specification: The MPPT 45 kW DC / AC Input Hybrid Solar Pump Inverter
integrates advanced Max Power Point Tracking (MPPT) technology and reliable motor drive
technology to maximize power output from solar modules. It supports dual input modes,
accepting DC power inputs from solar arrays (800VDC to 900VDC) and AC power inputs from
alternative sources like generators or AC mains. This ensures continuous operation even in the
absence of solar irradiation. The inverter provides essential functionalities such as fault
detection, motor soft start, speed control, and straightforward plug and play installation.
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MPPT Introduction: MPPT (Maximum Power Point Tracking) technology optimizes the output
from PV cells, enhancing power delivery efficiency to the load system. By adjusting the output
state according to environmental conditions, the MPPT controller ensures maximum power
utilization from the solar modules, thereby addressing energy supply challenges in off-grid areas.
GPRS Remote Control (Optional):
¢ Real-time Monitoring: Enables continuous monitoring of operational status.
o Historical Data Logging: Records and organizes past operational data for analysis.
e Remote Start/Stop: Allows remote activation and deactivation of the inverter.
e Parameter Modification: Facilitates adjustment of operational parameters remotely.
Features:
e MPPT Technology: Enhances efficiency by optimizing PV cell output under varying
environmental conditions.
¢ Dual Input Capability: Accepts both DC (800VDC - 900VDC) and AC inputs for flexibility in
power source selection.
o Fault Detection: Monitors system health and identifies operational irregularities.
e Motor Soft Start: Ensures smooth starting of motors, reducing mechanical stress.
e Speed Control: Allows precise adjustment of motor speed to meet specific operational
requirements.
e Plug and Play Installation: Simplifies setup and integration into existing systems.
e Environmental Rating: Suitable for outdoor installations, ensuring durability and
reliability in various environmental conditions.
Specifications:
e Power Output: 45 kW
e DC Input Voltage: 800VDC - 900VDC
e AC Input: 3-phase, suitable for connection to generators or AC mains
e Control Method: MPPT for optimal power utilization from solar modules
o Communication Interface: Optional GPRS for remote monitoring and control
o Installation: Designed for easy integration with solar pumping systems
o Environmental Rating: IP65 for outdoor installation

ltem Specifications
Rated 80-450VDC for S1 110V pumps
Voltage/Frequency 150-450VDC for S2 220V pumps

250-800VDC for 4T 380V pumps

S1 series: Vmp 131 to 350 VDC
S2 series: Vmp 280 to 375VDC
AT series: Vmp 450 to 750 VDC

Recommended MPPT
voltage (VDC)

Input .
VFD Efficiency above 96%
MPPT Efficiency above 99.6%
Power factor above 0.94(with DC reactor)
Allowable Variable

range \Voltage: -20%~+20%, Frequency: +5%
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Rated Voltage 0~110V 220V 380V 480V
Output Frequency Resolution [0.01Hz
Overload capacity G type-150% Rated Curren/1 minute,180%:10s,200%: rated
Motor type permanent magnet servo motor and asynchronous motor pumps.
MPPT (maximum power point tracking), CVT (constant voltage
Solar pump control tracking), auto/manual operation,
Basic special performance dry run protection, low stop frequency protection, minimum
Functions power input, motor maximum
current protection, flow calculating, energy generated calculating
Running mode MPPT, CVT, variable frequency mode
L RS485 Standard Interface, supporting two formats MODBUS
Communication
protocol
Protection Over Current protection; Over Voltage protection; Under
\Voltage protection; Over heat protection; Overload protection
: Below 1000m; above 1000m, derated 1% for every additional
Altitude
100m.
Environment [temperature -10°C~+50°C
Ambient temperature  |Less than 90%RH, no water condenses
Vibration Less than 5.9m/sec 2(0.6G)
Level of Protection standard 1P20, operation 1P54 IP55
Structure - - -
Cooling-down method |Forced air cooling
. Indoor, free from direct sunlight, dust, corrosive gas, Oiliness
Installation
gas, water vapor

Applications: Ideal for agricultural and industrial applications requiring reliable solar-powered
water pumping, particularly in off-grid or remote areas lacking reliable grid access.
Certifications: Complies with relevant international standards for safety and performance

= Technical Specification of Cables (2 x 6 mm?) +(2 x10 mm?) +(2 x70 mm?)

1. Cable Type:
e Flexible cables, / (PVC protected 99% copper)
e PVCinsulated and shielded for protection against environmental factors and
electrical interference.
e Operation voltage: 0.6/1kv
e Accordance with IEC60228andIEC60502-1
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Illustrative image

2. Quality Requirements:
e The cable must meet international standards for electrical cables, ensuring
durability and reliability in underground installations.
e PVC shielding should provide adequate protection against moisture, chemicals,
and mechanical damage.
3. Installation Details:
e The cable must be installed inside an underground plastic pipe.
e The plastic pipe used should have a minimum depth of 50 cm below ground level
to prevent accidental damage and ensure long-term reliability.
e Pipe material: High-density polyethylene (HDPE) or equivalent, suitable for
underground use.
4. Installation Procedure:
e Excavate a trench to the specified depth for laying the plastic pipe.
e Place the plastic pipe in the trench ensuring it is laid straight and securely.
e Insert the flexible cable into the plastic pipe, ensuring proper alignment and
avoiding sharp bends or kinks.
e Seal the ends of the plastic pipe to prevent entry of water or debris.
e Backfill the trench carefully, ensuring the pipe and cable are not damaged during
the process.
5. Testing and Commissioning:
e Conduct insulation resistance tests and continuity checks after installation to
verify the integrity of the cable installation.
e Ensure proper termination at both ends (assembly box and inverter box) as per
manufacturer's specifications.
6. Safety Considerations:
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e All installation work must comply with local electrical codes and safety

regulations.

e Adequate warning tapes or markers should be placed above the buried cable
route to indicate its presence and type.
7. Documentation:

e Provide as-built drawings showing the route of the cable and details of the
installation.

e Include manufacturer's certificates and test reports for the cable and materials
used.

8. Manufacturer and Standards:

e The cable and components used should be from a reputable manufacturer and
comply with relevant international standards for electrical installations.

= Technical Specification forDC current collection box
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1. Scope:

e This specification covers the requirements for providing and installing a DC

current collection box, earthing system, surge protection, and lighting system for a
solar photovoltaic (PV) installation.
2. DC Current Collection Box:

e The box shall be waterproof and dustproof, suitable for outdoor installation.
e Material: High-quality, UV-resistant polycarbonate or equivalent.
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e Lockable lid with suitable hinges for easy access and maintenance.
3. Components Inside the DC Box:

Circuit Breaker DC 2-po|e_, 16 Amp, suitable for DC Dependlng_on the number of
operation groups (strings) of solar panels
2-pole, 16 Amp, semiconductor or fast- || Depending on the number of

Fuse DC . .
acting groups (strings) of solar panels
High-conductivity copper, suitable

P8 2R length to connect circuit breakers 2

Surge Protector Device |Type 1 or Type 2, 1000 volts, 300 amps 1

LED Lighting Suitable for DC voltage, waterproof 1

4. Earthing System:

e Install an effective earthing system complying with local electrical regulations
and standards.
e Use copper earth rods, minimum 16 mm diameter, buried to a depth as per local
requirements.
e Ensure low-resistance connections between all metallic parts of the DC box, surge
protector, and other equipment to the earth system.
5. Cabling:
e Cable between each set of solar panels and the DC assembly box should be:
= Type: 2 cores x 10 mm2 square copper/PVC flexible cable.
= Quality: High-quality insulation and shielding suitable for outdoor and
underground use.
= Ensure proper cable management and protection against mechanical damage
and environmental factors.
6. Installation and Testing:
e All components should be installed by qualified personnel following
manufacturer’s instructions and local electrical codes.
e Conduct insulation resistance tests, continuity checks, and functional tests after
installation.
e Ensure proper labeling and documentation of all installed components and
connections.
7. Documentation:
e Provide detailed as-built drawings showing the layout of the DC box, cable
routes, and earthing system.
¢ Include manufacturer’s datasheets, certificates of compliance, and test reports for
all installed components.
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8. Safety and Compliance:
e Ensure all installed components and systems comply with relevant international
standards and local regulations for electrical installations and safety.

Summary Table Explanation:

o Component: Lists each major component inside the DC current collection box.

« Specification: Provides brief details about each component's specifications.

e Quantity: Indicates the number of each component required, which depends on the
number of groups (strings) of solar panels being connected.

This specification ensures that the DC current collection box, along with associated components
and systems, is installed to high standards of quality, reliability, and safety for solar PV
installations

Technical Specification

1. Scope:

e This specification covers the requirements for providing and installing a solar
panel cleaning system using a booster pump, PPR pipe network, water tank,
sprinklers, and necessary accessories.

2. Booster Pump:

e Type: Centrifugal pump

e Capacity: 5 HP (Horsepower)

e Efficient performance suitable for providing adequate water pressure to the
sprinklers.

e Ensure compatibility with the specified PPR pipe network and water tank.

3. PPR Pipe Network:

e Material: Polypropylene Random (PPR)

e Pressure Rating: 16 bars

e Diameter: 25 mm

e Layout: Design and install a comprehensive pipe network to ensure proper water
distribution to each solar panel.

e Include necessary fittings such as connectors, elbows, and valves to facilitate
efficient cleaning operations.

4. Water Tank:

e Capacity: 2 m3 (cubic meters)

e Material: (HDPE) Suitable for water storage, UV-resistant if installed outdoors.

e Positioned strategically to ensure gravity feed or suitable pressure for the booster
pump.

5. Sprinklers or Cleaning Devices:

e Type: Select appropriate sprinklers or cleaning devices suitable for solar panel
cleaning.

e Allocate one device per solar panel for uniform and efficient cleaning.
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e Ensure even distribution of water across the entire surface of each solar panel.
6. Layout and Design:
e Supplier to submit a detailed plan including:
= Layout of the PPR pipe network.
= Positioning of sprinklers or cleaning devices relative to each solar panel.
= Specifications of the booster pump including installation details.
7. Installation Requirements:
e Ensure compliance with safety instructions and manufacturer guidelines during
installation.
e Proper fixation and support for the PPR pipes to withstand operational pressures.
e Use appropriate sealing materials and techniques to prevent leaks.
8. Testing and Verification:
e Contractor responsible for conducting tests post-installation to verify the
effectiveness of the automatic cleaning system.
e Test for water pressure, distribution uniformity, and coverage on each solar panel.
e Adjust settings or components as necessary to achieve optimal cleaning
performance.
9. Documentation:
e Provide comprehensive documentation including:
= As-built drawings showing the installed pipe network and positions of
cleaning devices.
= Manufacturer's datasheets and certificates for all installed equipment.
= Test reports verifying the functionality of the cleaning system.

Summary Table

Booster Pump 5 HP centrifugal pump

PPR Pipe Network 25 mm diameter, 16 bars pressure rating
Water Tank 2 m3 capacity, (HDPE)
Sprinklers/Cleaning Devices Suitable for solar panel cleaning
Accessories Connectors, elbows, valves

= Technical Specification for earthing system:

1. Scope:
e This specification covers the requirements for providing and installing an earthing
system using pure copper rods, grounding holes filled with charcoal and salt,
copper cables, and PVC pipes for underground installation.
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2. Earthing Components:

Copper Rod Pure copper, 2 meters long

. Dimensions: 1m x 1m x 2m, iron manhole, filled with
Grounding Hole
charcoal and salt

Copper Cable
PVC Pipes

1 core, 35 mm?2 cross-sectional area

Underground encasement for copper cables

3. Installation Requirements:
e Excavate grounding holes to specified dimensions.

e Place pure copper rods centrally within each hole and surround with layers of
charcoal and salt.

e Install PVVC pipes underground to protect copper cables.
e Use appropriate connectors and clamps for secure connections.
4. Connection and Bonding:
e Connect all grounding rods with 35 mm2 copper cables within PVVC pipes.
e Ensure low-resistance connections to create a unified grounding system.
e Bond to the main electrical grounding system.
5. Testing and Verification:
e Conduct soil resistivity tests before installation.
e Perform continuity tests and measure resistance post-installation.
e Document all test results and ensure compliance.
6. Documentation:
e Provide as-built drawings showing layout and components.
e Include manufacturer's certificates and test reports.
7. Safety Considerations:

e Follow safety precautions during installation and use appropriate PPE.

Drowning
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= Reinforced Concrete Bases
1. Project Overview

This specification covers the provision and implementation of reinforced concrete bases, with
dimensions of 0.5 m x 0.5 m x 0.8 m, incorporating a concrete mix with a rate of 350 kg/m? and
reinforced with steel bars at a rate of 80 kg/m3. All work will be executed in accordance with the
final drawings and designs provided by the supervising engineer, adhering strictly to specified
guidelines and instructions.

2. Concrete Requirements
2.1 Concrete Mix:

o Dimensions of Bases: 0.5 m (width) x 0.5 m (length) x 0.8 m (height).
e Concrete Grade: The mix should have a characteristic compressive strength of at least
25 MPa (C25/30) unless otherwise specified by the supervising engineer.
e Concrete Density: 350 kg/m3.
e Mix Proportions: Follow mix design to achieve the required density and strength.
Typical proportions might include:
o Cement: 350 kg/m?3
o Fine Aggregate (Sand): 700 kg/m3
o Coarse Aggregate: 1050 kg/m?
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o Water: 175 kg/m3
Admixtures: As required by the mix design to meet workability and curing
requirements.

2.2 Reinforcement:

o Steel Bars: Use steel reinforcing bars (rebar) with a rate of 80 kg/m3.

o Type of Steel: High-strength deformed bars conforming to relevant standards (ASTM
A615, BS 4449).

« Bar Diameter and Spacing: To be determined based on design calculations and
provided by the supervising engineer.

o Placement: Reinforcement bars should be placed according to the final drawings, with
proper cover to ensure protection against corrosion.

3. Work Execution
3.1 Preparation:

« Site Preparation: Clear the area of debris and ensure a stable base for formwork.
o Formwork: Install formwork to the specified dimensions, ensuring it is secure, true to
line, and level.

3.2 Mixing and Pouring:

e Mixing: Concrete should be mixed in accordance with the mix design. Use a drum or pan
mixer to ensure uniform consistency.

e Transport: Transport concrete to the base location without segregation. Use suitable
methods to avoid delay and ensure the concrete is placed within the specified setting
time.

« Placing: Pour concrete into formwork in layers, avoiding segregation and ensuring even
distribution. Use appropriate vibration methods to eliminate air pockets and ensure proper
compaction.

3.3 Curing and Finishing:
e Curing: Cure the concrete properly to achieve the required strength. Apply curing
compounds or maintain moisture by covering with wet burlap or plastic sheeting.
e Finishing: Smooth the surface as required by the design. Remove formwork only when
the concrete has attained sufficient strength.

4. Quality Assurance

4.1 Testing:
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e Concrete: Conduct slump tests and compressive strength tests as per relevant standards
to ensure quality.

o Reinforcement: Inspect the placement and tying of reinforcement bars for compliance
with design specifications.

5. Safety and Environmental Considerations

e Waste Management: Properly dispose of any construction waste or excess materials.
o Pollution Control: Implement measures to control dust and prevent concrete washout
from contaminating the environment.

= Technical Specification: Anti Lightning System
1. System Overview:

e Type: Early Streamer Emitter (ESE) Anti Lightning System
e Purpose: To provide enhanced protection against lightning strikes by intercepting and
directing electrical discharges safely to the ground.

2. Components:
2.1 Early Streamer Emitter (ESE):

o Type: Active Early Streamer Emitter

o Certification: [Certifications 62561-1]

« Material: High-quality, UV-resistant composite or metal
o Design Life: Minimum 10 years

2.2 Grounding Pole:

o Type: Galvanized Steel (GS) Pole

e Height: 6 meters

e Diameter: [48 mm]

« Material: Hot-dip galvanized steel for corrosion resistance
e Finish: Smooth, rust-resistant coating

2.3 Conductor:

e Type: Copper Conductor

e Cross-Sectional Area: 35 mm?

« Material: High-purity copper with high conductivity and flexibility
« Insulation: Bare, tinned, or insulated as per installation requirements
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2.4 Grounding System:

e Conductor Installation: Copper conductor (1x 35 mm?) to be installed underground
e Conduit: PVC Pipes
o Pipe Specifications:

o Type: Rigid PVC

o Diameter: [50 mm]

o Length: [Specify Length as per site requirements]

3. Installation Requirements:
3.1 Early Streamer Emitter (ESE) Placement:
o Location: At the highest point of the structure or area to be protected
e Mounting: Securely mounted on the 6m GS pole using appropriate brackets and
fasteners
« Orientation: Ensure proper orientation as per manufacturer’s guidelines

3.2 Grounding Pole Installation:

o Foundation: Concrete base with appropriate depth and width to ensure stability
« Pole Erection: Vertical alignment and secure anchoring

3.3 Conductor Installation:
e Routing: Copper conductor to be routed from ESE to grounding system underground
e Conduit Placement: Conductor must be housed within PVC pipes for protection
« Burial Depth: Minimum depth of 0.5 meters to avoid accidental damage

3.4 Grounding System:

e Ground Rods: [Copper-bonded ground rods]
« Connection: Secure and corrosion-resistant connections to grounding rods

4. Performance Requirements:
o Efficiency: The ESE system should provide early initiation of the streamer to intercept
lightning strikes effectively
o Compliance: System must meet or exceed the requirements of relevant standards such as
IEC 62561 and local regulations

5. Documentation:

« Installation Manual: Provide comprehensive installation guidelines
e Maintenance Manual: Include procedures for regular checks and maintenance
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o Certification: Provide all necessary certification documents for compliance and warrant

6. Summary Table: Anti Lightning System

lightning

V7774

Illustrative image

‘System Type HEarIy Streamer Emitter (ESE) ‘
[ESE Certification lEC 62561-1] |
‘ESE Material HHigh-quaIity UV-resistant composite or metal ‘
‘ESE Design Life HMinimum 10 years ‘
‘Grounding Pole H6 meters GS (Galvanized Steel) ‘
‘Pole Diameter H48 mm ‘
‘Pole Material HHot-dip galvanized steel ‘
‘Conductor Type HCopper ‘
‘Conductor Cross-Sectional AreaH35 mm? ‘
‘Conductor Material HHigh-purity copper ‘
‘Conduit Type HRigid PVC ‘
|Conduit Diameter “50 mm |
‘Conduit Length H[Specify Length as per site requirements] ‘
Conduit Wall Thickness [specify Wall Thickness] |
lGround Rod Type “Copper—bonded |
‘Ground Rod Length H[Specify Length] ‘
‘Conductor Burial Depth HMinimum 0.5 meters ‘
Performance Compliance Meets IEC 62561 and local regulations
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‘Installation Manual Hlncluded |
‘Maintenance Manual Hlncluded |
‘Safety Precautions HFoIIow all safety guidelines |
‘Documentation Provided Hlnstallation Manual, Maintenance Manual, Certificationl

= Technical Specification for Installation of Metallic Base

1. Scope of Work
The work involves the installation of a metallic base consisting of steel profile tubes and steel

angles. The installation will include welding, fixing by screws, and painting. The final design
and drawings will be provided based on actual ground conditions prior to implementation.

2. Materials

o Steel Profile Tube: Dimensions 80 mm x 40 mm x 3 mm
e Steel Angle: Dimensions 30 mm x 30 mm x 3 mm

3. Design and Drawings
« Design Finalization: The final design and detailed drawings will be provided based on

site conditions.
« Drawings: To include dimensions, material specifications, welding details, and fixing

instructions.
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4. Installation Procedure

1. Preparation
e Site Inspection: Conduct a site inspection to verify ground conditions and
determine the final design.
e Material Inspection: Verify the dimensions and quality of steel profile tubes and
angles.
2. Welding
e Welding Process: Use appropriate welding techniques to join steel profile tubes
and steel angles as per the provided drawings.
e Welding Standards: Ensure welding is performed in accordance with relevant
welding standards and practices to ensure structural integrity.
3. Fixing by Screws
e Fasteners: Use high-quality screws and bolts suitable for steel connections.
e Fixing Method: Follow the drawings for the correct placement and spacing of
screws and bolts.
4. Painting
e Surface Preparation: Clean all surfaces to remove rust, oil, and other
contaminants.
e Priming: Apply a primer coat to all metal surfaces.
e Painting: Apply two additional coats of paint to ensure adequate coverage and

protection.
= Paint Type: Use a high-quality, corrosion-resistant paint suitable for
metal.

= Drying Time: Allow sufficient drying time between coats as specified by
the paint manufacturer.

5. Quality Control
e Inspection: Conduct inspections at each stage of the work, including welding, fixing, and

painting, to ensure compliance with the drawings and standards.
o Testing: Perform any required tests to verify the structural integrity and finish quality.

6. Pricing
« Basis of Price: The final price will be based on the total weight of all metal elements
used.
o Measurement: Accurately measure the weight of steel profile tubes and angles as per the
final design.

e Cost Components: Include costs for materials, labor, welding, fixing, and painting.

7. Compliance and Standards
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e Regulations: all work complies with local building codes and safety regulations.
o Standards: Adhere to relevant standards for welding, steelwork, and painting.

8. Completion
o Documentation: Provide as-built drawings and documentation upon completion of the
installation.
o Handover: Conduct a final inspection with the site engineer to ensure all work meets the
specified requirements and standards.
9. Additional Notes
« Site Engineer Instructions: Follow any additional instructions provided by the site
engineer during the installation process.

« Modifications: Any changes to the design or scope of work must be approved by the site
engineer and documented

= Technical Specification: Refilling of Solar Panel Foundation Location
1. Purpose:

« To refill the excavation site of the solar panel foundation with soil, ensuring proper
compaction in layers to provide a stable base for the solar panel installation.

2. Scope:

« Refilling of the excavation site with suitable soil material
o Compaction of each soil layer to achieve desired stability and density

3. Materials:
3.1 Soil Material:
e Type: Clean, granular soil or a suitable backfill material, free from large rocks, debris,
and organic matter
e Specification: Soil should have a grain size distribution suitable for compaction and
stability, with a maximum particle size of [Specify Particle Size, e.g., 50 mm]
e Moisture Content: Adjusted to optimum moisture content for compaction (typically 5-
10% above the soil's natural moisture content)
4. Refilling Procedure:

4.1 Layer Thickness:
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e Maximum Thickness per Layer: 25 cm
4.2 Placement of Soil:

o Layering: Soil should be placed in uniform layers, each not exceeding 25 cm in

thickness
o Leveling: Each layer should be spread evenly over the entire area to be refilled

4.3 Compaction:

« Compaction Equipment: Use appropriate compaction equipment, such as a mechanical
plate compactor or a roller

o Compaction Method: Each layer should be compacted thoroughly to achieve the
required density, typically 95% of the Proctor Maximum Dry Density (PMDD) or as
specified by the geotechnical engineer

o Compaction Coverage: Ensure even compaction over the entire area, with no soft spots
or voids

5. Quality Control:
5.1 Density Testing:
e Method: Conduct in-situ density tests (e.g., nuclear density gauge, sand cone test) to

verify that compaction meets required specifications
e Frequency: Perform tests at regular intervals or as specified by the project engineer

5.2 Moisture Content Testing:

« Method: Test soil moisture content to ensure it is within the acceptable range for optimal

compaction
« Frequency: Perform moisture content tests as required to maintain consistent compaction

quality
6. Surface Preparation:
6. Final Surface:
e Leveling: Ensure the final surface is level and smooth, ready for the placement of the
solar panel foundation

« Drainage: Ensure proper grading and drainage to prevent water accumulation and
erosion around the foundation area

Technical specifications for the solar system of Hajin main Water Station Page 25 of 63



ACT|ON
FeR
HUMANITY
= Technical Specifications for Metal Fence Installation

1. Scope of Work

« Provision and installation of a 2-meter-high metal fence with a 0.3m x 0.2m concrete
base along the fence path.

o Installation of metal mesh with specific dimensions and thickness.

« Installation of fence support pipes and mesh frame pipes as described below.

o Conformity with the attached specifications and technical drawings.

2. Materials
2.1. Fence Structure

e Height: 2 meters
« Material: Metal (galvanized steel or equivalent)
e Mesh Dimensions:

o Opening Size: 5cm x5 cm

o Mesh Thickness: 3 mm
e Support Pipes:

o Diameter: 3 inches

o Material: Galvanized steel or equivalent
e Mesh Frame Pipes:

o Diameter: 1.5 inches

o Material: Galvanized steel or equivalent

2.2. Concrete Base
o Dimensions: 0.3 meters (height) x 0.2 meters (width) along the fence path
o Material: Concrete (grade as specified in the attached technical drawings)
e Mix Ratio: Standard mix ratio (1:2:4 for cement:sand
, or as specified)
2.3. Fasteners and Accessories
e Posts and Brackets: Galvanized steel
e Screws, Bolts, and Nuts: Stainless steel or galvanized to prevent rust
e Concrete Anchors: Suitable for securing posts to the concrete base

3. Installation

3.1. Site Preparation
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Survey: Conduct a site survey to mark the fence path and verify alignment according to

the technical drawings.
Excavation: Excavate holes for fence posts to a depth of at least 1 meter, or as required

by local regulations and soil conditions.

3.2. Concrete Base

Formwork: Construct formwork as per dimensions (0.3m x 0.2m) for the concrete base.
Mixing: Prepare concrete mix as per specifications and pour into the formwork.
Curing: Allow the concrete to cure for a minimum of 7 days before proceeding with
fence installation.

3.3. Fence Installation

Post Installation: Install 3-inch support pipes in the pre-excavated holes. Secure posts in
position using concrete anchors and allow to set.

Frame Assembly: Attach 1.5-inch mesh frame pipes around the perimeter of the fence
area using brackets and fasteners.

Mesh Installation: Attach the 5 cm x 5 cm metal mesh to the frame, ensuring the mesh is
taut and properly aligned. Secure the mesh to the frame pipes with appropriate fasteners.

3.4. Quality Control

Alignment: Check alignment and verticality of posts and ensure the fence is level.
Mesh Tension: Verify that the mesh is uniformly tensioned and securely fastened.
Concrete Base: Inspect the concrete base for proper setting and absence of cracks.
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= Technical Specification for Integrated Camera Surveillance System
1. Bullet Cameras

Type: Bullet CCTV Cameras

Resolution: 4K Ultra HD (3840 x 2160 pixels) or Full HD (1920 x 1080 pixels)
Lens: Varifocal lens (e.g., 2.8mm to 12mm)

Image Sensor: CMOS

Day/Night Functionality: Yes, with infrared (IR) LEDs for low-light conditions
Field of View: 90° to 120° depending on lens configuration

Weatherproof Rating: IP66 or higher

Power Supply: 12V DC or Power over Ethernet (PoE)

Connectivity: RJ45 for IP cameras or BNC for analog cameras

Audio: Optional, built-in microphone

Mounting: Includes adjustable mount and bracket

2. Recording Device

Type: Network Video Recorder (NVR).

Channel Support: 6 channels

Resolution Support: Up to 4K UHD

Storage Capacity: 4TB HDD (expandable)

Recording Modes: Continuous, motion detection, schedule
Network Access: Remote viewing via web or mobile app
Backup: USB port and network backup options

3. Screen

Type: LCD/LED Monitor

Size: 42 inches

Resolution: Full HD (1920 x 1080 pixels) or 4K UHD (3840 x 2160 pixels)
Inputs: HDMI, VGA, DisplayPort

Control: Includes remote control and on-screen display (OSD) menu
Mounting: VESA-compatible wall mount bracket included

4. Connection Cables

CCTV Camera Cables:
o For IP Cameras: Cat6 Ethernet cables (1.5 meters per camera, with extension
capability)
o For Analog Cameras: RG59 Coaxial cables with BNC connectors
Power Cables: 2-pin power cables for cameras (if not using POE)
Video Cables: HDMI or VGA cables from NVR/DVR to monitor (1.8 meters)
Networking Cables: Cat6 cables for NVR connectivity and remote access
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5. Electrical Supply

« Solar Panels:
o Quantity: 4
o Type: Monocrystalline or Polycrystalline
o Power Output: 580 watts per panel
o Voltage: 24V DC system
o Batteries:
Type: Tubular Lead-Acid Batteries
Quantity: 2
Capacity: 200Ah each
Voltage: 12V DC each
Total Storage: 4,000Wh (4kwh)
e Charge Controller: MPPT (Maximum Power Point Tracking) charge controller to
optimize solar panel output and battery life
e Inverter: Pure sine wave inverter for converting DC to AC if needed for the NVR
and other components

o

O O O O

6. Control and Installation Accessories

« Mounting Brackets: Adjustable and weather-resistant for bullet cameras

o Cable Management: Cable clips, ties, and conduits for organizing and securing
cables

o Power Supply Units: Includes power adapters and converters as needed

« Installation Tools: Drills, screwdrivers, and other tools for mounting and setup

e Documentation: User manuals, installation guides, and warranty information

General Disposition

1. Compliance and Accountability:

e Specification Adherence: The contractor is required to
strictly adhere to all specifications outlined in this
document. Should any specification be breached, the
contractor must rectify the work to meet the
requirements until accepted by the [AFH] (Authority for
Foundation and Housing).
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e No Compensation: The contractor will not be eligible for
any compensation related to the modifications required
to achieve compliance.

2. Approval and Documentation:

e Approval Process: The AFH must approve each stage of
the work, including all materials, calculations, plans,
drawings, and schemes, both prior to commencement
and during the execution of the work.

e Documentation Submission: Detailed documentation
must be provided to AFH before, during, and after the
work for review and approval.

3. Safety and Site Security:

e Safety Measures: The contractor must ensure that all
construction activities are conducted with the utmost
regard for the safety and security of workers and the
site.

e Public Access: Access to the construction site must be
restricted to authorized personnel only. Public access is
prohibited during the construction phase.

e Protective Equipment: Workers are required to use
appropriate personal protective equipment (PPE) at all
times.

4. Contractor Responsibilities:

e References and Resources: The contractor must provide
references for similar work previously completed to
demonstrate relevant experience. Additionally, the
contractor must detail the human resources, materials,
and equipment to be used for the project, including
gualifications of personnel, types of materials, and
specific equipment
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