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1. SCOPE OF WORK
The project scope of work includes but not limited to:

1.1. Site survey, design, detail engineering, transportation, installation, testing & commissioning of
fixed tilt type Solar Power Plants of 48 V DC, for 350 Ogero Telecommunication Sites = 10%, to
meet AC & DC power requirements with one year warrantee period, that include O&M (same as
stated for OMC), followed by 3 year Operations, Maintenance and Managed Services contract
{OMC).

1.2. The Contractor is required to fulfill the following tasks

1.2.1. Planning and Design, site survey, preparation of drawings and reports in all respect
including assessment of building stability study. Planning of solar power systems
instailation.

12.2. Installation and commissioning, including Structures, Panels, Batteries, cabling,
Distribution Boards, Protection Devices, Inverters/rectifiers, Cabinets, HVAC(DC)-Cooling
equipment and System in addition to Monitoring & Control system.

12.3. The tenderer shall bear all costs associated with the preparation and submission of his
tender and Ogero will in no case be responsible for such costs, regardless of the conduct or
outcome of the tendering process.

1.2.4. The bidder is responsible for arranging all the accessories (that are needed for proper
installation and might be not listed in the BoQ) and measuring instruments required to
smoothly install, commission, operate and maintain of the power plants.

12.4.1. The plant shall be commissioned in the presence of Ogero authorized personnel or its
nominated representative.

12.4.2. An acceptance technical report shall be prepared by the contractor and signed by
nominated representative of both parties.

1.2.43. The work shall be performed in accordance with related international standards and
specifications and requirements stated herein the RFP documents.

1.3. The tenderer shall provide, when required by Ogero, an analysis of all prices contained in the
Bills of Quantities, including a breakdown of all unit rates and prices contained in the priced Bill
of Quantities showing the cost of labor, materials and other charges, in accordance with an
agreed format which is part of the supplementary information to tender.

1.4. Delivery:

1.4.1. The material is to be supplied by Ogero, and delivery from Ogero Stocks to the sites shall
be performed by the vendor.

1.4.2.1t is crucial to note that the vendor will be responsible for the received material from the
moment of pickup at Ogero warehouse to the moment of PAC issuance after installation.

1.4.3.The Vendor is responsible for all those who works under his management, and Ogero will
hold no responsibility for any accidents might oceur during the implementation of this
project.

1.4.4. The vendor is requested to have an insurance for the project (People, Material, Equipment
and premises).
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1.5. The vendor shall submit a PIP, installation manual, and O&M manual within 10 days of the
project initiation date.

2. Design and Planning:

Good communication and timely adjustments of the engineering design along the way are
strongly requested to ensure quality throughout the entire process. The engineering stage of the
project is divided into sub-phases, which are considered the common flow for PV project
development. However, some of these phases (and milestones) may differ. Starting off as a hasic
technical concept, it evolves into a detailed execution design maps issued for construction. Once
construction and commissioning are completed, a detailed set of “as built” documents is handed
over to Ogero for O&M.

2.1. The design concept includes an initial layout for the plant, showing the components of
the system, for instance: PV modules, power consumption and power production estimation,
Rectifiers, cables and structure, etc. The contractor shall compare different sets of mounting
structures and different plant layouts to have the beneficial in choosing the optimal design in
terms of predicted energy production. The design shall include details about the total installed
quantity of equipment and capacity estimated of power production, indicative layout design and
single line diagram (SLD).

2.2 The contractor shall issue the design using PV system designer software, and is
responsible for gathering and updating relevant site-specific information, such that the PV
system designer can design a PV system appropriate for the application of Ogero Sites. The
Provider should ensure that system design and feasibility estimates are made using reliable
data. Gathering data shall address many of the key factors and current industry best practices
regarding PV system design.

2.3. The contractor shall demonstrate a strong commitment to building quality PV systems,
and to encourage the culture of QA/QC assurance among the teams executing the project.
2.4, The Detailed Design shall contain but not limited to the following details:

2.4.1.Site survey and Layout Planning to be carried out by the Vendor after tender award.

2.4.2. Determine the size of the PV system based on actual power consumption, and available
mounting area for the system.

2.4.3. Building Stability Assessment

2.4.4. The building Stability Assessment shall be approved by civil engineer with 10 years of
relevant experience.

2.4.5.The Contractor shall carry out Shadow Analysis at the site and accordingly design strings
and arrays layout considering optimal usage of space, material and labor.

2.4.6.The Contractor should submit layout drawings along with Shadow Analysis Report to
Ogero for approval.

2 4.7.Indicate the suitable area for installation of solar plant, dimension, north-south direction
and any other relevant information for each site.

2.4.8. All technical particulars along with Single Line Diagram (SLD).

2.4.9.The design shall show the length and size of cables, which shall be selected carefully to
keep the voltage drop of the entire solar system to the minimum.

2.4.10. Module Mounting Structure Details with Design Drawings.

2.4.11. The Detailed Designs & building Stability Assessments along with all necessary
documents has to be verified and approved by Third party if required by Ogero, at no extra
cost.
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2.4.12. Ogero may require third party (consultant approved by Ogero) to approve the
mechanical, technical and physical requirements of used prototypes typical designs.
2.4.13. Ogero reserves the right to modify the design, layout and requirements of installation at

any stage as per local site specific conditions or requirements.
2.4.14. The bidder shall submit two paper sets and soft copy of approved final design to proceed
with implementation work.

2.5. The Contractor shall submit design drawings for approval within 15 days of project
initiation order.

2.5.1. Installation shall be performed only after the approval of design.
2.6. The Contractor shall submit the following drawings and obtain approval:

2.6.1.General arrangement and dimensioned layout showing the details of PV array layout and
ancillary equipment, and technical room layout along with the design.

2.6.2.Schematic drawing showing the requirement of SV panel, Rectifier, Junction Boxes, AC
and DC Distribution Boards, cabinets, meters etc.

2.6.3.Structural drawing along with foundation details for the structure.

2.6.4.Itemized bill of material for complete SV plant covering all the components and
associated accessories.

2.6.5.The design shall include 3D drawings of the CO building, the Structure, The panels, the
equipment, etc. in appropriate format, applicable to be imported to gdb file, approved by
Ogero (Revit for example).

2.6.6.The vendor will be responsible to provide geographic coordination as gdb file for all
equipped sites.

2.6.7.Shop drawings showing the exact routing of conduits including any trenching, cable trays,
boxes and accessories with their types and dimensions.

2.6.8. Provide the following electrical wiring diagrams:

2.6.8.1. Diagram showing the number of modules in series in a string.
2.6.8.2. Diagram showing the number of strings in parallel in PV array.

2.6.9. Audit Central Office building or site to determine what can be done to reduce electricity
usage (report shall be prepared for each site).

2.7. Note that Ogero building sites are divided into categories. Some sites are typical
(repetitive) sites of the same design, which contain three types EML, EMH and EMG.
Therefore, the vendor will be requested to submit 4 design drawing for each type according to
the direction and condition of sites.

Some building Sites are not typical sites, may require design per each site rather than use the
typical approved drawings. In addition to LTE or Nodes sites where the vendor will be
requested to submit design for each type accordingly.

2.8. The Contractor is responsible for basic system information including system rating and
component ratings, commissioning date and equipment location.

2.9, The Contractor is responsibie for detailed standard of system documentation, which is
necessary, so that safe operation and maintenance can be carried out throughout the life of the
system.

3. Array Foundation Base
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3.1 The vendor shall submit a design proposal for structures installation for various
scenarios and types taking into consideration roof or ground installation. The proposal shall be
accompanied with the related stability assessment studies that shows the reliability and rigidity
of the design. While making foundation design, due consideration shall be given to weight of
module assembly, maximum wind speed 150km/h and seismic factors for the site as per
European norms. Bidder shall design foundation (RCC and PCC) and structure considering the
wind loads and structural load bearing capacity of the building.

3.2, The Vendor shall specify installation details of the solar PV modules and the support
structures with Jay-out drawings and array connection diagrams. The work shall be carried out
as per the designs approved by Ogero and as per OEM recommendations.

3.3. After installation, Vendor has to carry out waterproofing for any drilling of the building
and red tile roof if the work was performed on the roof.

4. Labelling

4.1. Any element installed in the scope of this project should be clearly referenced and
Labeled. Panels labels shall be engraved label in Arabic and English References are to be
clearly shown on As-Built drawings and to the approval of the engineer.

4.2, The labelling shall include all signage at all disconnecting means including switches and
circuit breakers in accordance.
4.3. Safety signs to be installed as per technical specifications. Label shall be UV.

5. Installation Requirements

5.1.Site Preperation:

Construction site organization refers to the preparation of the site for the start of civil,
mechanical, and electrical works. Preliminary site preparation and executive engineering shall
begin immediately afier signing the contract. In the mobilization phase, contractors will begin to
mobilise direct and indirect labour, equipment and means so that all planned activities can start
as per agreed PIP.

5.2.Site preparation main activities are:

5.2.1. Civil works:

5.2.1.1. Civil works refers to excavation for the construction of cable ducts where required,
including wall openings.
2.1.2. preparation of the areas where the cabinet for rectifier and Batteries will be installed,
5.2.1.3. Preparation of the area where DC boxes will be installed.
5.2.1.4.The planning and implementation must prevent the interference and overlap with
telecom cables the interference and the overlap with the electromechanical works.
5.2.1.5. Removal of vegetation removal and the superficial part of soil where foreseen (this kind
of activity is for ground installation and should be minimal and in accordance with

environmental rules).

5.2.2. FElectro-mechanical works:

5.2.2.1. Mechanical activities mainly consist of:
5.2.2.1.1. Withdrawal of materials from Ogero’s warehouse.
5.2.2.1.2. Assembly of metal structures.
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5.2.2.1.3. Installation of PV equipment / panels.

5.2.2.1.4. Array / Boxes assembly.
5.2.2.1.5. Installation of Cabinet for rectifier and batteries.
5.2.2.1.6. Tests and inspections.

5.2.2.2. Electrical activities mainly consist of:

5.2.2.2.1. Installation of DC (LV) solar cabling and related components for connecting PV module

strings to rectifiers using tools certified/qualified by the OEM for PV cable-connectors
assembly.

5.2.2.2.2. Installation of DC cabling is a key element of the electrical works.
5.2.2.2.3. Installation of LV auxiliary cables (Connection to grid and Generator).

5.2.2.2.5. Installation of rectifier and batteries.
5.2.2.2.6. Installation of HVAC (DC).
5.2.2.2.7. Installation of applicable sensors.
5.2.2.2.8. Tests and inspections.

5.3.Installation Procedures.

5.3.1.

5.3.

e
(5]

53.2.
53.3.

5.3.6.
5.3

Installation procedures should include detailed instructions on each phase of the installation
process. Some basic guidelines that may help in reviewing installation procedures are:

I.1. Prepare structure for mounting of PV array. If roof-mounted, use roofing equipment and
tools to install roof mounts according to manufacturer’s directions.

|1.2. Check modules visually and check the open circuit voltage and short circuit current of each

module before hauling onto the structure to verify proper operation—based on checklist.

[}

. Use plug connectors to connect panels together available products.

.1.4. Use only as many attachment points and roof penetrations as necessary for structural loading

concerns. The number of attachment points and structural requirements of the roof must be
specifically identified in the drawings.

.1.5. Mount PV array to support structure.

tnstall PV combiner, inverter/rectifier, and associated equipment to prepare for system wiring.

Connect properly sized wire to each circuit of modules and run wire for each circuit to the
cireuit combiner(s). (WARNING: It is advisable to terminate the circuits in the circuit combiner
prior to completing the final connection for each string at the PV array end of the circuit).

Install properly circuit combiner, rectifier overcurrent/disconnect switch

Verify that all PV circuits are operating properly and the system is performing as expected. Fill
up The PV System Installation Checklist from the installation guide that shall provide detailed
performance testing procedure for entitled System Acceptance Test.

Testing and Commissioning

6.1. After completion of installation work, the whole system shall be on trial runs for 7

continuous clear sunny days to test smooth functioning of power plant in every aspect.

5.3.6.2.1f the functioning is satisfactory, the system will officially be commissioned. And the

contractor shall submit a PAT file for approval.
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5.3.7. One set of operation manuals complete with as-built drawings, parts list (with part codes) circuit
diagrams with list ratings of components and list of do’s and don’ts for the main equipment as
well as the sub-systems should be submitted.

538 One set of maintenance manuals with full information on drawings, circuit diagrams,
troubleshooting charts, programs of built in controllers ete. for the main equipment as well as for
the sub-system.

5.3.9. These manuals should be in the form of soft and paper copy in English Language

5.4,

Installation works

5.4.1. Installation works shall be performed in accordance with approved standards, as per
manufacturer’s recommendations, and to the satisfaction of the supervision entity at
Ogero.

5.4.2. The work shall be carried out by qualified and certified personnel in respect with the
designs approved by Ogero.

5.4.3, Where multiple parallel PV strings exist, there may be a requirement to install
overcurrent protection (e.g. string fusing).

5.4.4. Contractor should ensure array configuration is compatible with the rectifier/inverter
specification.

5.4.5. Based on approved design and supplied equipment the contractor should ensure all
equipment is fit for purpose and correctly rated.

5.4.6. The Contractor shall be responsible for all transportation and off loading and handling of
module on site and shall ensure that module is delivered to site on drums properly
protected against mechanical damage.

5.4.7. The Contractor shall be responsible for open circuit voltage test on each PV string and
on the total array.

5.4.8. Wires between PV arrays and other system components (rectifier, junction box, etc.)
must protected by UV PVC tubes or ducts.

5.4.9. Sizes of cables between array interconnections, array to junction boxes, junction boxes
to rectifier ctc. is selected and installed carefully to keep the voltage drop of the entire
solar system to the minimum. The maximum ailowed AC and DC Voltage drop
between Inverter and equipment is 3%.

5.4.10. Breakers, Protective devices and Isolators shall not be fixed on any portion of the
panel, and shall all be Jabeled with printed heavy duty stickers.

5.4.11. Cable trays and ladders are to be earthen at maximum spacing of 30m, by a cable of
16mm? section,

5.4.12. Additional protection of fireproof barriers should be provided where cable trays pass
through walls and partitions.

5.4.13. The contractor shall be responsible for the installation of proper earth connections, and
grounding of all electrical items accessible to personnel including but not limited to:

5.4.14. Solar modules frames.

5.4.15, Mounting Structure.

5.4.16. Rectifiers/inverters.

5.4.17. Electrical Cabinets.

5.4.18. Cable trays, combiner & junction boxes.

5.4.19. Control, Data Monitoring Equipment.
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5.4.20. The Earth resistance shall be tested by the contractor prior to startup or commissioning
activities, to verify that it doesn’t exceed 5 Ohms and reported to Ogero.
5.4.21. The Contractor is responsible for shutdown and isolation procedure for emergency and
maintenance.
5.4.22. Overvoltage Protections includes DC protection breakers shall also be adequately rated
to break the full load current, or potential fault currents from the array.
5.4.23. Installation requirements also include Maintainability requirements such as:
5.4.23.1. The support structure should allow grass cutting, panel cleaning, and preserve a
sustainable ecosystem.
5.4.23.2. The installation should consider to avoid blocking the drainage system to prevent
flooding

5.5.All Cable Laying

5.5.1. Qutside building and on walls or terrace shall be laid on industrial cable tray secured
firmly with wall or terrace. The trays shall be secured at applicable interval, as
recommended by the OEM and approved by Ogero, throughout tray length, to handle
the current load and future expansion. Cables shall be tied to the tray at an interval of
25cm using proper cable ties. The cable ends shall be provided with cable tags, and on
route cable markers will be provided at each turning points.

5.5.2. For ground mounting panels, all cables from modules to Array Junction Box AJB shall
be through UV stabilized PVC rigid pipe of minimum wall thickness 3mm. The PVC
pipe shall be buried underground at a depth of minimum 60 cm. All pipe connectors
like T, bend, elbow shall be secured properly for its long life.

5.5.3. Bidder has to make necessary holes in walls to enter cables coming from AJB.

5.5.4. Cables and conduits that have to pass through walls or ceilings shall be taken through a
PVC pipe sleeve.

5.5.5.Bidder has to make industry grade soft PCC of 1:2:4 proportions, for wall openings
made for cable laying and grant water proofing.

5.5.6. Bidder has to close all holes made in internal walls for cable laying with proper metal
covers filled with fire and water resistant material.

5.5.7. All cables and conduit pipes shall be clamped to the rooftop/ walls/parapet with thermo-
plastic clamps at intervals not exceeding 30 cm.

5.5.8. Cable conductors shall be terminated with DC cable glands & tinned copper lugs to
prevent fraying and breaking of individual wire strands. The termination of the DC and
AC cables at the Inverter shall be done as per instructions of the manufacturer, which in
most cases will include the use of special connectors & cross ferrules.

5.5.9. All connections should be properly terminated, and sealed from outdoor and indoor
elements. Relevant codes and operating manuals must be followed.

5.5.10. Only terminal cable joints shall be accepted. No cable joint to join two cable ends shall
be accepted. All cable/wires shall be marked with good quality letter and number
ferrules of proper sizes so that the cables can be identified easily.

5.5.11. All cables shall be used in the most proper largest length to restricting the straight
through joints.

5.5.12. Minimum two number loop must be provided at the start and end each span of cable
Jaying. Loop length shall be as per relevant OEM recommendations.
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5.5.13.

5.5.14.

5.5.15.

5.5.18.
5.5.19.

5.5.20.
5.5.21.
5.5.22.
5.5.23.

The Contractor must ensure that all DC cables specified are rated to handle the PV
array maximum voltage.

Cable routing/ marking: All cable/wires are to be routed in pipes and suitably tagged
and marked with proper manner so that the cable easily identified and not subject to
damage.

The Contractor must ensure that all DC cables specified are rated to handle the PV
array maximum voltage. For cables installed near, or in contact with PV modules, the
contractor shall ensure that cabies operating temperature should be considered to be
equal to 60°C.

. When installing plugs to the ends of wires, it must use heat shrink tubes instead of

commercial tape. Excellent resistance to heat, cold, water, oil, abrasion.

_The contractor must submit detailed shop drawings for approval. Sizes of cables

between array interconnections, array to junction boxes, junction boxes to inverter etc.
is selected.

The Vendor must indicate size and length as per system design requirement.

The installation and capacity of the conduits shall be in accordance with the IEE
Wiring Regulations.

Standard circular or looping in boxes shall be installed at intersections.

Small circular channel type inspection fittings will not be approved.

Cables connected to different category circuits shall not be run thru common conduits.
Conduit shall be instalied at least 100 mm clear of, and preferably above, pipes and any
other services.

_Not more than two right angle bends shall be allowed in any surface mounted conduit

run without provision of an inspection fitting for drawing in purposes between them.

. Surface mounted Conduits shall not be dismantled for wiring, and must be capable of

beine wired complete without draw wires being installed during erection.
fiml p o (=}

_Sleeves for cable must be filled with a fire retardant compound to prevent fire spread

from one compartment to another.

. Conduits specified to run on the surface shall be fixed by means of heavy duty PVC

distance clips or saddles to allow a Smm space between the surface and the conduit.

5.6.Mounting Structure:

5.6.1. Tilt angle shall be facing true south or southeast if the latter option is plausible for

aesthetic reasons.

5.6.2. The elevated structure has to be securely anchored to the supporting surface.
5.6.3. Concrete foundations of appropriate weight and depth for elevated structures mounted

directly on the ground, bolted with anchor bolts of appropriate strength for elevated
structures.

5.6.4. Access for panel cleaning and clearance for maintenance must be available from the top

for cleaning and from the bottom for access to the module’s junction box.

5.6.5 The structure to be installed on concrete pads to minimize drilling and damaging the

water proofing where applicable.

5.6.6. Wind load analysis to be submitted to confirm adequacy.
5.6.7. On site welding is not permitted, however built-up sections for mounting to be the only

acceptable option,
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5.6.8. The structure shall be thoroughly grounded to ensure safety of the personal and power
plant.

5.7.Cable Trays and Ladders:

5.7.1. Trays shall be jointed with flange coupling strops that virtually make the flanges
continuous. These shall be secured in place with nuts and bolts, according to OEM
recommendations.

5.7.2. All cable tray runs shall be continuous and constructed of bends, tees and other
accessories that are purpose made by OEM of cable tray.

5.7.3. Cable tray installation shall have adequate mechanical strength for the load to be carried
and shall have provision for the additional future cables and/or load. The deflection
shall not exceed that recommended by the manufacturers.

5.7.4. All sizes of cable trays shall be attached to the building framework at intervals not more
than that recommended by the manufacturer.

5.7.5. Screws and bolts securing trays to brackets and joining trays shall be arranged so as to
prevent damage to cables.

5.7.6. Cutting and modification of straight tray, ladder will not be permitted without prior
approval.

5.7.7. Additional protection of fireproof barriers should be provided where cable trays pass
through walls and partitions.

5.7.8.Cable trays and ladders are to be earthen at maximum spacing of 30m, by a cable of
16mm? section.

5.8.Earthing

5.8.1. Bidder has to make earthing connections of the panels and all equipment to the existing
earthing grid and bus bars. These connections should be confirming to recent edition of
European Norms for example IEC/BS EN 62305:2011 and EN60079-14. For rooftop
PV Panel array structure lightning protection, bidder has to make arrangements for
earth strip connections to existing earthing grid.

5.8.2. Earth resistance shall be tested prior to startup or commissioning activities (Earth
resistance of CO would not exceed 5 ohms).

5.8.3. Resistance to earth of complete system measured at any point shall not to exceed
100hms, or the difference between the recorded resistance of CO’s resistance and the
system’s shall not exceed SOhms.

5.8.4. The contractor shall be responsible for reporting to Ogero any unconformity, especially
if the resistance of CO exceeds 100hms.

5.9.PV System Monitoring & Sensors

5.9.1. The vendor is responsible for the installation and commissioning of online monitoring
and control system with all supplied sensors and accessories.

5.9.2. The following physical requirements should be considered:

5.9.2.1. Network access (network port provided by Ogero).
5.9.2.2. Physical network connection.
5.9.2.3. Power supply requirements for monitoring devices.
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5.9.2.4. Physical wiring to sensor devices (e.g. temperature, humidity, smoke, panel
monitoring).

5.10. As-built:

5.10.1. Contractor is responsible for submitting list of equipment installed with model,
description and serial numbers.

5.10.2. Contractor is responsible for providing system information including system rating and
component ratings, commissioning date and equipment location.

5.10.3. dimensionally and geospatially accurate ‘as-built’ model of the asset shall be generated
and submitted to Ogero

5.10.4. construction monitoring data, which can be used to update the digital twin.

5.10.5. 1t is also required to generate a 3D model of the building showing the new asset
installed as gdb file.

5.10.6. Such data capture and modelling shall be provided as part of the As-built
documentation and to be used by the O&M teams.

5.10.7. As-built documentation set accompanying the solar PV power plant should, as a best
practice, contain the documents described in the IEC 62446 standard that covers the
minimum requirements for as-built documentation.

6. Special Conditions

6.1. During Q&M Period, the Contractor must visit each Site at least once every 4 months,
for checking and confirming the proper operation of the PV system in coordination with Ogero.

6.2, The Contractor shall submit an Qutcome report regarding the result to Ogero within one
week of the completion of the visit and the report must be endorsed by Ogero’s representative.

6.3. In outdoor instailation Battery storage cabinet must be kept out of the sun and in as cool
a place as practical.

6.4. Battery storage cabinet must be placed in a way to grant proper ventilation.
7. Quality Assurance

7.1 O&M Manual Preparation:
7.1.1.  The O&M Manuals or guidelines preparation shall be based on European and national
norms and recommendations, in addition to manufacturer recommendation to perform the
0O&M work of each and every part of the system.

7.1.2.  System-Level O&M Manuals for mechanical and electrical systems shall be developed
specifically for this Project. Compilation of equipment vendor catalogues and O&M
Manuals is not acceptable.
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7.1.3. The contractor shall use qualified personnel thoroughly trained and experienced in
operation and maintenance of equipment or system involved. In addition, the personnel shall
be skilled in technical writing where necessary for communication of essential data.

7.1.4. The Contractor is required to use drawing operators capable of preparing drawings ina
clear, understandable industry standard geo-database (gdb) format

7.1.5. Recommendation for Ogero: The contractor is responsible to include in his monthly or
quarterly reports recommendation to enhance the KPI of the system based on analytical data
acquired from the monitoring system or from sites.

8. Training of Ogero’s Personnel

8.1.The contractor shall provide training for the technical staff on the installation, comimissioning
and the in operation, adjustment, and maintenance of products, equipment, and systems. of the
PV System. The training shall include onsite training and include the following subjects as a
minimuim:

8.1.1. Solar PV system operation.

8.1.2. System monitoring.

8.1.3. Fault diagnosis.

8.1.4. Safety and emergency shutdown procedure.

8.2.Use O&M Manual sections for each piece of equipment or system as the basis of training and
instruction. Use contents in detail to explain all aspects of operation and maintenance.

9, Safety, Health and Protection of the Works & Workpeople.

9.1. Solar PV power plants are electricity generating power stations and have significant hazards
present which can result in injury or death. Risks should be reduced through proper hazard
identification, careful planning of works, briefing of procedures to be followed, regular
documented inspection, and maintenance.

9.2. The contractor shall during the contract period take all precaution & safety measures to ensure
a safe environment for workers and to do all the necessary safety support for the works. the
contractor shall always take safety measures on the site for better work environment.

9.3, The contractor shall strictly abide by the rules and laws related to the welfare & safety of all
personal, personal protective equipment on site. Moreover, the contractor shall implement any
temporary work or facility related to safety or protection of works, and make sure to use
personal protective equipment without any claim for extra cost.

9.4, Vendor shall have safety requirements such as fall protection for work at heights and electrical
arc-flash, lock-out tag-out, and general electrical safety for electrical work, eye, and ear
protection for ground maintenance. Power plant security systems should form an integrated
part of health & safety by ensuring that trespassers or members of the public shall be warned
(by using warning plates) of accessing to plants or its hazardous areas.

9.5. The contractor shall take immediately any action to ensure a fast medical help or transportation
to the hospital at his own cost without any claim for extra cost.

9.6. The Contractor should have and maintain reporting health and safety problems, injuries, and
unsafe conditions; risk assessment; and first aid and emergency response.
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9.7. The Vendor will solely be responsible for the behavior and actions of his personnel and
according to the Lebanese laws.

10. Operations &Maintenance

The Vendor shall provide Operations and maintenance of the solar power system that is a systematic
process of planning, operating, maintaining, upgrading, and replacing assets effectively with minimum
risk and at the expected levels of service over the contract life cycle

10.1. Operation and Maintenance Requirements

10.1.1. The contractor and installer shall submit for approval an O&M Manual that includes all
operations and maintenance actions that are required by the equipment manufacturers, and
ensure any site specific maintenance actions are included, to grant the best system performance,
covering the Operations, care, preservation, and maintenance of engineered components,
systems, architectural products and execution.

10.2. The Three years OMC for solar plant including all equipment will start after One year warranty
period. If there is any failure in the plant or parts against the equipment, then the supplier shall
either repair or replace the failed part within a set period as per SLA requirements, at no extra
cost to Ogero. All functions related to MMC including on-site service, travel and expenses
related to such services will be at vendor’s expense. Spare parts will be provided by Ogero.

10.3. The contractor shall provide operation and maintenance manuals in English.

10.4. Contractor responsible for detailed standard of system documentation which is necessary, so that
safe operation and maintenance can be carried out throughout the life of the system. Operation
and Maintenance manuals shall include information such as the following:

10.4.1.1.  The location of all array isolators and applicable arrays/sub-arrays they serve.

10.4.1.2. Identifying all distribution boards or sub-boards that exist on the site of PV system, and
their location.

10.4.1.3. Full site-specific single-line schematic diagrams for the PV system installation.

10.4.1.4. Site plans to show the location of the site meter, main switchboard and distribution
boards which are connected to the solar PV installation.

10.5. Maintenance Procedures includes the following:
10.5.1. Includes the following four types of maintenance procedures:

105.1.1. Administration of Maintenance: Ensures effective implementation, control, and
documentation of maintenance activities and results.

Administration includes: securing preventive maintenance, corrective maintenance,
planning activities to avoid conflict with system operation or operations of Ogero
technical teams at the site, correspondence with Ogero, selection and contracting with
service suppliers and equipment manufacturers, record keeping, enforcement of
warranties, providing feedback to owner of the system, and reporting on system
performance and the efficacy of the O&M program.
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10.5.1.2.  Preventative Maintenance: Scheduling and frequency of preventative maintenance is set
by the operations function and is influenced by a number of factors, such as equipment type,
environmental conditions (marine, snow, pollen, humidity, dust, wildlife, etc.) of the site,
and quality terms.

Scheduled maintenance is carried out at intervals to conform to the manufacturer
recommendations as required by the equipment warranties and QoS.

10.5.1.3. Corrective Maintenance: Required to repair damage or replace failed components. It is
possible to perform some corrective maintenance such as inverter resets or communications
resets remotely; also, less urgent corrective maintenance tasks can be combined with
scheduled, preventative maintenance tasks.

10.5.1.4.  Condition-based Maintenance: Condition-based maintenance is the practice of using
real-time information from data loggers to schedule preventative measures such as cleaning,
or to head off corrective maintenance problems by anticipating failures or catching them
early. Because the measures triggered by condition are the same as preventative and
corrective measures, they are not listed separately. Rather, condition based maintenance
affects when these measures occur, with the promise of lowering the frequency of
preventative measures and reducing the impacts of corrective measures.

10.5.2. The preventive and scheduled maintenance scope of work shall include all tasks that ensure

proper functioning of the system including, but not limited to:

10.5.2.1. Carry out PV cell modules washing and cleaning of foreign materials, dust, grease, bird
droppings, etc.
10.5.2.2. Carry out re-orientation and re-fixing of disoriented solar panels or structures and
accessories as per original position.
10.5.2.3. Servicing and Maintaining of Multi Contacts connector and tightening of contacts.
10.5.2.4. Opening of individual module terminal box and connection tightening, diode testing and
cleaning.
10.5.2.5. Inspect Module mounting structure for rusting and possible touch using appropriate
paint.
10.5.2.6. Carry out earth testing and inspect the earthing of modules are properly tightened and
connected with earth pit.
10.5.2.7. Recording of individual solar modules parameters like open circuit voltage (incase of
faulty or abnormal behavior).
10.5.2.8. String voltage and current shall be recorded during visit to ensure that the solar panels
are producing proper power (read from the system remotely or on site in case of fault or
service degradation).
10.5.2.9. Check the functioning of charge controller & power conditioning unit.
10.5.2.10. Clean the ventilation/filters and ensure the functioning of fans and/or turbines of
equipment, including the free cooling unit and the HVAC unit.
10.5.2.11. Ensuring all cable terminations and individual wiring connections are tight.
10.5.2.12. Cleaning of Heat sink and enclosure panel where required.
10.5.2.13. Checking for deformity, gaps, gaskets, tocking arrangement, etc. in the enclosure and
provide correction measures.
10.5.2.14. Conditions of Isolators, SPDs, Diodes, MCBs, Charge Controller, power indicating
meters efc. and connections to be checked.
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10.5.2.1

10.5.2.1

5. Note down the functioning of all meters and parameters and record the readings up to
management systein.
6. Check the connections, tightness of all terminations in ACDB and DCDB are proper.

10.5.2.17. On completion of maintenance, energize the AJB.

10.5.2.1
10.5.2.1

8. Condition of foundation to be checked and repaired if required.
9. All missing, broken nuts and bolts to be fixed, existing nut and bolts to be checked for
rusting and tightness.

10.6. The semester intervention:

10.6.1. Semester maintenance is carried out every 4 months and aims to check the proper functioning
of the equipment and to take measures to ensure its proper functioning. This maintenance
consists mainly of visual checks and light measures if there is no exceptional breakdown.

10.6.2. Some of the actions and provisions are as follows:

10.6.2.1. Visual inspection Checking the cleanliness of the modules : cleaning the modules early in
the morning or late in the evening;
10.6.3. The precautions to be taken are:
10.6.3.1. Do the cleaning in the evening or early morning when the panels are not exposed to
strong sunlight;
10.6.3.2.  Use a soft, clean cloth that is recommended for solar panel cleaning;
10.6.3.3. Gently wipe the surface of the panels from top to bottom using proper tools and
materials;
10.6.3.4.  Ensure that there is no trace of dust, scale or bird droppings;
10.63.5. Avoid walking on or leaning on the panels;
10.63.6. Check the junction boxes for water or insects, check the tightness of the boxes and
connections and if necessary tighten the cable glands or replace them.
10.6.3.7.  Battery: Visual check of the cleanliness of the battery room;
10.6.3.8. Visual inspection of the batteries: deformation, sediment deposits, etc.;
10.6.3.9. Check the connections of the components;
10.6.3.10. Check the insulation of the terminals.
10.6.3.11. Control of the presence of shadowing on the modules;
10.6.3.12. Checks on module fixings; check the anti-theft screws; in the event of corrosion or
infringement: tighten if possible and coat them with degreaser if necessary.
10.6.3.13. Check the junction boxes: presence of water or insects; check the tightness of the boxes,
if necessary tighten the cable glands or replace them.
10.6.3.14. On a sunny day near noon twice a year, review the output of the system (after the array is
cleaned) to see if the performance of the system is close to the previous year's reading.
Maintain a log of these readings so you can identify if the system is performance is
staying consistent, or declining too rapidly, signifying any system problem.
10.6.3.15. Prevent water from entering junction or protection boxes during cleaning.
10.6.3.16. In case of corrosion of the connections, perform the following operations:
a. Completely isolate the battery from all connections: field connection, inverter connection;
b. Insulate the element(s) concerned:;
c. Clean the corroded connection or terminal with a wire brush;
d. Apply a thin layer of high temperature anti-corrosion grease;
e. Connect the element and tighten the connections;
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f.

Reconnect the battery to the inverter circuit.

10.6.3.17. Maintenance of the rectifier:
The following checks should be carried out every semester:

a.

b.
c.
d

Check the cleanliness of the rectifier:

presence of dust;

Check the ventilation of the rectifier.

Inspection of electrical cables that connect the modules to the rectifier, the batteries to the

rectifier and the rectifier to the arrays.

These cables should be inspected at each maintenance visit to ensure that they are in good

condition:

e Checking the connections to the battery terminals;

e Follow the cable from end to end looking for the following damage: cut, worn or
corroded insulation stripping the core of the conductors;

e Any damaged cables should be replaced. If cables are found to be chewed by animals,
consideration should be given to protecting them with a sheath.

10.7. The annual intervention:

10.7.1. The annual maintenance consists of a more in-depth intervention. It covers the actions

carried out during the quarterly maintenance, but also in-depth measurements to assess the
operating condition of the equipment more precisely (electrical parameters, efficiency,
¢tc.). The annual maintenance is the 3-d maintenance. It is important to note that technical
actions described below shall be carried out by technicians with proven experience in solar
installations, in order to be able to interpret the results of the measurements made and
implement the necessary measures.

10.7.2. Electrical performance check:

10.7.2.1. Measure the open circuit volitage of the photovoltaic field;
10.7.2.2. Measuring the charging current of the batteries;

10.7.2.3. Measure the charging voltage of the batteries;

10.7.2.4. Report on the updated performance of equipment.

10.8. Troubteshooting and possible repairs:

10.8.1. Troubleshooting and repairs can be carried out at any time when needed.

10.8.2. In the event of an emergency power issues, the successful bidder must respond quickly to

avoid damage that may be caused by the breakdown. After each visit, a visit report containing
the work carried out, the condition of the equipment and the various statements signed by the
successful bidder representative must sent to Ogero in the PAC files.

10.9. Operations Procedures includes the following:
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10.9.1. The contractor is responsible for all Operations that encompasses remote monitoring,
control, and support activities to ensure the best operation of a solar power plant or a
portfolio, i.e., to maximize energy production, minimize downtime and reduce costs. The
Q&M service provider shall perform the tasks based on Key Performance Indicators (KPls),
and shall perform close coordination and information sharing with Ogero. Tasks also
includes ensuring that the operation of the solar PV power plant complies with national and
local regulations and laws, and advising the Asset Owner on technical asset optimization.
10.9.2. The vendor shall ensure trouble free plant operation and shali carry out preventive/ routine
maintenance according to the set schedule that included in SLA or as per the
recommendations of the OEMs.
10.9.2.1.  Qualified and trained engineers and technicians shall perform the work.
10.9.2.2. In case of fault incidents, service engineer should be delegated at site for troubleshooting
and to restore the solar system in minimum time. Vendor shall resolve the fault within the
shortest possible time that do not exceed the SLA requirements.
10.9.2.3.  Vendor shall recommend the critical/ recommended spares inventory, to reduce MTTR.
{Mean Time To Restore).
10.9.2.4. If spare parts will be stocked at vendor’s premise, then it shall not be used for any other
party in any case.
10.9.2.5.  Quantities replaced during maintenance work shall be returned to Ogero stock.
10.9.2.6.  Successful Bidder will carry out OMC through OEM agreement (The bidder shall be
manage an agreement with the OEM for back to back support, operations and Maintenance,
during installation and warranty periods, and for spare parts delivery when needed and
requested by Ogero. OEM agreement might be provided after bid winning).
10.92.7. In the event of supplier showing lack of attendance to the work or negligence or unfair
performance in the opinion of the Engineer, then Ogero will be forcing discounts equal to
the unfuifilled tasks and the deterioration caused by these actions. If this behavior continues
Ogero will terminate the OMC contract at any stage without prejudice to the right by action
under any other relevant clause of the contract by giving suitable notice to the vendor and at
his risk and cost by forfeiting security deposit /cashing Performance Bank Guarantee PBG.
10.9.2.8.  Particular care shall be taken for outdoor equipment to prevent corrosion during OMC. The
OMC related tasks and means will be on vendor’s expense.
10.9.2.9.  The vendor shall ensure trouble free plant operation and shall carry out preventive/ routine
maintenance at least once every 4 months by qualified and trained engineers and
technicians.
10.9.2.10.0n notification of fault or break down, service engineer shall be assigned to visit the site
for troubleshooting and to restore the solar system in minimum time. Vendor shall respond
immediately (24/7) and problem shall be solved within 24 hours of notification.

10.9.2.11.Bidder shall note that Ogero reserves the right to award or not award MMC Tenders
immediately or later date.

10.9.2.12. The vendor shall provide the number of teams that will be dedicated for installation part

of this project, and the number that will work on O&M including managed services.

10.9.3. PV System Operations includes the following five areas:
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10.9.3.1. Administration of Operations: Ensures effective implementation and control of O&M
activities including archival of as-built drawings, equipment inventories, operating
manuals, and PIPs. It also includes keeping records of (KPls) performance and O&M
measures, preparing scopes of work and selection criteria for subcontractors, service
providers, suppliers, contingency plans for O&M activities.

10.9.3.2. Conducting Operations: Ensures efficient, safe, and reliable process operations including
making decisions about maintenance actions based on cost/benefit analysis. This includes
serving as a point of contact for personnel regarding operation of the PV system;
coordinating with others regarding system operation; inspecting work. Meanwhile,
operations include any day to day operation of the system to maximize power delivery,
manage curtailments, or adjust settings such as power factor.

10.9.3.3. Directions for the Performance of Work: Specifies the rules and provisions to ensure that
maintenance is performed safely and efficiently. Including the formalization and
enforcement of: safety policy (including training for DC and AC safety, rooftop safety,
minimum staffing requirements, arc flash, lockout tag-out, etc.; work hours, site access,
laydown areas, and any other stipulations under which work is performed. This includes
confirming and enforcing qualifications of provided service. This also includes
compliance with any environmental or facility-level policies.

10.9.3.4. Monitoring: Maintains monitoring system and analysis of resulting data to remain
informed on system status. Includes comparing results of system monitoring to benchmark
expectation and providing reports to facility Owner.

10.9.3.5. Operator Knowledge, Protocols, Documentation: Ensures that operator knowledge,
training, and performance will support safe and reliable plant operation. Information such
as electrical drawings, part specifications, manuals, performance information, and records
must be deliberately maintained.

10.10. The PV System O&M Plan

The PV O&M plan shall be prepared by the vendor and approved by Ogero.

The O&M manager retains in the plan archive all the initial planning, warranty, design, and other
system specification documents, and also revises the plan as the system is constructed, maintained, and
modified over time. The O&M plan provides the specific measures to achieve the level of performance
specified by the Key Performance Indicators and SLA.

10.11. Data and monitoring system

10.11.1. The successful tenderers shall operate the monitoring system to perform supervision of the
performance of a solar PV power plant. Requirements for effective monitoring include
dataloggers capable of collecting data (provided by the monitoring system, such as energy
generated, irradiance, module temperature, etc.) of all relevant components (such as
rectifiers, Batteries, temperature sensors, etc.) and storing at least one year of data with a
recording of reasonable granularity, as well as a reliable Monitoring Portal (interface) for
the visualization of the collected data and the calculation of KPIs.
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10.11.2. The successful tenderers should be able, based on the supplied monitoring system, to ensure
open data accessibility to enable an easy transition between monitoring platforms and
interoperability of different applications. As remotely monitored and controlled systems,
solar PV power plants are exposed to cybersecurity risks. It is therefore vital that operations
undertake a cybersecurity analysis and perform cybersecurity measures.

10.11.3. Data and monitoring requirements.

10.11.3.1. Normally, in Fault Management (Incident Management) several roles and support levels
interact:

10.11.3.2. With the help of monitoring and its alarms the Operations Center (Control Room that
wilt take place in Ogero NOC, Bir Hassan) detects a fault. It is responsible for opening a
“ticket” and coordinating troubleshooting actions. It collects as much information and
diagnostics as possible to try to categorize the issue and, where possible, to resolve it
instantly. This is known as Ist Level Support. Then it tracks the incidents until their
resolution.

10.11.3.3. If the fault cannot be sufficiently categorized, Vendors’ Operations Center shall call out
a maintenance team, That should analyse and try to resolve the fault on-site (lst Level
Support). Their knowledge and access rights may be not sufficient in some situations, but
they can fix most faults to an adequate level. If Ist Level Support is not able to resolve the
incident right away, it will escalate it to 2nd Level Support. This consists of solar PV
engineers or Project/Account Managers who have greater technical skills, higher access
permissions, and enough time to analyze the fault in depth.

10.11.3.4. If an incident requires special expertise, engineers might need to contact experts, based
on their seniority and experience.

10.11.3.5. When the fault is solved, the Operations Center closes the ticket.

10.11.3.6. The O&M service provider is responsible for being the main interface over the lifetime
of the O&M contract.

10.11.3.7. Ogero should be able to contact the Operations team via a hotline during daytime, when
the system is expected to generate electricity.

10.11.3.8. The O&M service provider ensures that the performance monitoring is done correctly. In
general, the data, provided by the monitoring system, should be analyzed at the following
levels:
o Portfolio leve! (group of plants) under control of the O&M service provider.
o Plant level.
o Rectifier level.
o String level if needed.

10.11.3.9. The O&M service provider shall perform analysis to show the required data on the levels
listed above and for different time aggregation periods from the actual recording interval up
to monthly and quarterly levels.

10.11.3.10.The analysis should also inciude the option for having custom alarms based on client
specific thresholds such as business plan data or real-time deviations between inverters on-
site. In particular, the agreed KPIs should be calculated and reported.

10.11.3.11.An essential part of Operations is the analysis of all the information generated
throughout O&M, such as Response Time, and how this correlates to the wvarious
classifications of events and root causes to optimize the O&M. Another vital part of
Operations is the analysis of various interventions, categorized into materials and labor.
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10.11.3.12.Having such information helps to further optimize the asset by reducing production
losses and the cost of O&M itself.

10.11.3.13.The Operations team shall control the plant remotely and may, at his own cost, use smart
objects to operate breakers/controls on site to minimize the intervention of maintenance
personnel on site.

10.11.3.14. The O&M service provider is responsible for the remote plants controls or emergency
shutdown of the plant and in accordance with the respect requirements.

10.12. Key Performance Indicators

Based on the monitoring system, the vendor shall be able to provide Solar PV power plant KPls that
include important indicators such as:

10.12.1. Performance Ratio (PR}, which is the energy generated divided by the energy obtainable
under ideal conditions expressed as a percentage,

10.12.2. Uptime (or Technical Availability) which are parameters that represent, as a percentage,
the time during which the plant operates over the total possible time it is able to operate.

10.12.3. Solar PV power plant KPIs, directly reflecting the performance of the solar PV power
plant;

10.12.4. O&M service provider KPls, assessing the performance of the O&M service provided, and
solar PV power plant/O&M service provider KPIs, which reflect power plant performance
and O&M service quality at the same time,

10.12.5. The vendor shall develop preventive or corrective actions to enhance the KPI parameters

10.12.6. O&M KPIs include:

o Acknowledgement Time (the time between the alarm and the acknowledgement).

o Intervention Time (the time between acknowledgement and reaching the plant by a
technician}.

o Resolution Time (the time to resolve the fault starting from the moment of reaching the solar
PV power plant).

o Acknowledgement Time plus Intervention Time are called Response Time, an indicator that
reflects vendors’ performance.

o The most impoertant KP1 which reflects solar PV power plant performance and Q&M service
quality at the same time is the Contractual Availability.’

o While Uptime (or Technical Availability) reflects all downtimes regardless of the cause,
Contractual Availability involves certain exclusion factors to account for downtimes not
attributable to the O&M service provider (such as force majeure), a difference important for
contractual purposes.

10.13. Relevant Norms and recommendations

General O&M activities EN 13306 [EC 62446 - 1: 2016 IEC 62446 - 2 [EC 63049: 2017 1EC 60364 - 7
- 712: 2017 JEC 62548

System performance and monitoring [EC 61724 - 1: 2017 I[EC 61724 - 2: 2016 IEC 61724 - 3: 2016
[EC 61724 - 4 1EC 63019: 2019 [SO 6847: 1992

Specialized technical inspections IEC TS 62446 - 3: 2017 IEC 61829: 2015 [EC TS 60904 - 13: 2018
Other supporting standards IEC TS 61836 [EC TS 62738: 2018 IEC TR 63149: 2018 IEC TS 62548
IEC 60891: 2009 [EC 61853 - 1: 2011 IEC 61853 - 2: 2016 IEC 61853 - 3: 2018 IEC 61853 - 4: 2018
IEC 60904 - 5: 2011 IEC 60904

10.14. Service Level Agreement (SLA):
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Successful tenderer shall manage the following service level agreement:
Description of case priorities

Priority

Critical — System faulty Outage, Service degradation for more than 40%.

High - Service faulty degradation more than 20%.

Medium - Service faulty degradation of less than 20%.

Low - Technical Query

SL.A Requirement:

Response times are listed below in relation to the corresponding priority and O&M plan

Priority -  Support
Window - Response | Restoration Time
Time

Critical - 24x7 - 15 Mins | 4 hrs, 98%

High - 24x7 - 30 Mins 10 hrs, 98%

Medium - 24x7 - | hour 18 hours 90%

Low - 5)(8, On Call QOB 2 CD, 90%
-4 hour

Business Hours are from 8:00 AM to 5:00 PM Monday through Friday excluding holidays.

OO0OB — Out Of Business Hours

Response time indicates the interval from the time when the fault is monitored/registered/raised to the
latest time when MSP confirms the support request with the customer.

Restoration Time indicates time interval when Service Provider acknowledge the Service Request/
Incident Ticket to the time the service mentioned is restored

The O&M system needs to comply with the above SLA.

Spare Part Management Service

Vendor shall manage operational flow of spare parts, including storage, warehouse coordination, and
distribution of the critical service parts within agreed short lead-time. It mainly includes the followings:

Spare parts pool location setup

Replenishment of Faulty Spares replaced from Premises, do RMA with OEM vendor

Replacement of hardware as per WO created by Monitoring Team in given time frame to comply with
SLA.

Categories - Fulfillment

Rates Service Availakility - Lead-time

Critical Parts - 95% 7%24 - 4 hours

5*8 - Next Business Day

i _g<0
Non-critical parts - 5% (09:00 - 17:00, business days)

The Vendor shall be able to repair and return parts within 3 month.
If required by Ogero, the contractor shall be able to have in stock enough
spare parts to keep the system in Service and the services active, based on
agreed prices by both parties.

Repair and Return Parts
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List of Sites and BoQ for four areas:
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PV Required or Power Installation
Region | Not
Site Co {Ground/Flat
LOT1 {4/6/10Kw) | Roof/Slope
Roof)
Aboudieh Co AAKAR PV Required 4 Slope Roof
Akkar El Atika co AAKAR PV Required 4 Slope Roof
Akroum co AAKAR PV Required 4 Slope Roof
Arida co AAKAR PV Required 4 Slope Roof
Deir Jannine co AAKAR PV Required 4 Slope Roof
Fneideck co AAKAR PV Required 4 Slope Roof
Rahbe Cco AAKAR PV Required 4 Slope Roof
Wadi Khaled co AAKAR PV Required 4 Slope Roof
Hrar Cco NORTH PV Required 4 Slope Roof
Kahf El Malloul Co NORTH PV Required 4 Slope Roof
Minie Cco NORTH PV Required 4 Slope Roof
Boustan A(c:':;e NORTH | PY not Required 4 Flat Roof
Btourrmaz A(c::;e NORTH | PV not Required 4 Flat Roof
Danbo Aé;';e NORTH | PV not Required 4 Flat Roof
lzal Aé;i;e NORTH | PV nat Required 1 Flat Roof
Mar elias co NORTH | PV not Required 4
Sawaqi Cco NORTH | PV not Required 4
Sfire Co NORTH | PV not Required 4
Andkit co AAKAR PV Required 6 Slope Roof
Beino co AAKAR PV Required 6 Slope Roof
Chadra co AAKAR PV Required 6 Slope Roof
Dahr Lassini co AAKAR PV Required 6 Flat Roof
Hissah Co AAKAR PV Required 6 Slope Roof
g”aan‘;:iu ; CO | AAKAR | PV Required 6 Slope Roof
Mounjez Cco AAKAR PV Required b Slope Roof
Tleil Cco AAKAR PV Required 6 Slope Roof
Abdelleh co NORTH PV Required 6 Flat Roof
Abdine Co NORTH PV Required 6 Siope Roof
Abrine co NORTH PV Required 6 Slope Roof
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Alma co NORTH PV Required 6 Slope Roof
Arjess Cco NORTH PV Required 6 Slope Roof
Arz Co NORTH PV Required 6 Slope Roof
Assia co NORTH PV Required 6 Slope Roof
Berkayel Co NORTH PV Required 6 Slope Roof
Bkorzla Cco NORTH PV Required 6 Slope Roof
Bogsmaya co NORTH PV Required 6 Slope Roof
Btourram co NORTH PV Required 6 Slope Roof
Chabtine Co NORTH PV Required 6 Flat Roof

Deddeh co NORTH PV Required 6 Slope Roof
Hadchit co NORTH PV Required 6 Flat Roof

Hamat Co NORTH PV Required 6 Slope Roof
Hardine co NORTH PV Required 6 Slope Roof
Hasroun Cco NORTH PV Required 6 Flat Roof

Hossnieh Cco NORTH PV Required 6 Slope Roof
libaa co NORTH PV Required 6 Slope Roof
Kalamoun Co NORTH PV Required 6 Slope Roof
Kfar Habou Cco NORTH PV Required 6 Slope Roof
Kfar Hilda Cco NQRTH PV Required 6 Slope Roof
Kfarhatta co NORTH PV Required 6 Slope Roof
Kfer Zeina Cco NORTH PV Required 6 Slope Roof
Kfour El Arabi co NORTH PV Required 6 Slope Roof
Kousba Cco NORTH PV Required 6 Flat Roof

Miriata CO NORTH PV Required 6 Slope Roof
Miziara co NORTH PV Required 6 Slope Roof
Nimrine Cco NORTH PV Required 6 Slope Roof
Sahel Akkar co NORTH PV Required 6 Slope Roof
Sebaal Cco NORTH PV Required 6 Flat Roof

Seraal CO NORTH PV Required 6 Slope Roof
Smar Jbeil Cco NORTH PV Required G Slope Roof
Tannourine CO NORTH PV Required 6 Slope Roof
Kour CO NORTH | PV not Required 6

Sourat coO NORTH | PV not Required 6

Biri CcoO AAKAR PV Required 10 Slope Roof
Kobayat Co AAKAR PV Required 10 Flat Roof

Bakhoun Cco NORTH PV Required 10 Slope Roof
Bchaale co NORTH PV Required 10 Flat Roof

Bebnine Co NORTH PV Required 10 Slope Roof
Becharre Cco NORTH PV Required 10 Flat Roof

Douma co NORTH PV Required 10 Slope Roof
Ehden Cco NORTH PV Required 10 Siope Roof
Samrieh Co NORTH PV Required 10 Slope Roof
Sir Ed Dannyeh CC NORTH PV Required 10 Flat Roof
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#1A: 4 KW NO Solar North Area
system
Or | TARIF | ltem Description Quant | Nbrof | 7
d. F ity Sites
Nr.
Total Uni | Tot | Wordi
Quant |t al ng
ity Pri | Pri
ce ce
Electrical Components:
1 MOD.O | Photovoltaic Module Poly / Minimum power generated 500 Wp, >20% ¢ 0
001 Mono - crystalline Si efficiency. operating temperature range —40°C to
+75°C , Pasitive power tolerance of 0~+5%, with
less than 0.6% Annual Degradation Over 25 years
Dimensions: ~2000 mm x ~1060mm x ~40mmn
2 DCS.00 | DC SYSTEM with DC SYSTEM with Accessories as per the RFP specs | ] 7
01 Accessories
3 ESS.00 | Energy Storage System - 40 Li-ion eyclic batiery bank, total size of 40 KWh. i 7
0i KWIT - 48V & Chargerdischarge efficiency >94% . life cycle >
Cabinet/Rack/Accessorles/Se | 6000 @83 % DOD, 33 DEG C. nominal voltage of
nsors the ESS shall be as per inverier compatibility.
4 ACS.00 | AC Switch panel (Main Installation of electrical distribution box including 1 7
01 Switch Panel) plastic iriangle key, glass cover, main bus bar, earth
bar and all needed accessories.
5 DCS.00 | DC Combiner Box Installation of DC combiner box for the selar PV 1 7
01 panels in a string as per site requirement.
6 PRT.00 | Thermal-magnetic circuit Tnstallation of thermal - magnetic circuit breaker and | 1 7
01 breaker 200A required fuses as per site requirement. M-type.
voltage rating 240VAC, 50/60 Hz
7 PRT.00 | Thermal-magnetic circuit Installation of thermal - magnetic circuit breaker and | 1 7
035 breaker M1-DC required fuses as per site requirement. M-type, 63 A
DC
8 SPDO00 | Surge protective device AC, surge protective devices SPD type 2 protect 2 14
1 low-voltage systems against surge vollages tested as
SPD type 2 according to [EC 61643-11 -
Maximum Continucus Operating Voltage (Uc): (L-
PE} 275 V.(L-1) 440 V, (L-N) 275 V, (N-PE) 275 V
Discharge Current; I nominal 20 kA, I maximum 40
kA & Discharge current: [ nominal 3 kA, 1
maximum 15 kA
9 SPD000 | Surge protective device DC, surge protective devices SPD pratect DC- I 7
2 voltage sysiems against surge voltages tested as SPD
according 1o [EC 61643-11 -
i Efficient cooling system
including the following:
10. | CU.000 Active 48VDC Cooling unit, split type, made for 2 14
1 1 telecom applications, complete with indeor and
outdoor units and all needed accessories. Based on
project specifications
10. | FCU.00 FREE Cooling unit complete with all its partsfunits. 1 7
2 01 as defined in the project specifications
10. | CCS.00 Cooling control system, complete with connection 1 7
3 1 and sensors as defined in the specifications.
Connection to existing A/C unit(s} or diesel
generator 1o be included when necessary in the
design
Civil Works and cabling:
Cl | CIV.00 | Concrete Blocks for Panel Supply and install {precast or [n-situ) Concrete 3 42
1.1 | 0Ol structure base blocks grade 350K g/m3. Size according 1o
calculated parameters.
€1 | CIV.00 | Two polyethylene pipe Suppiy and install 2 polyethylene pipe 60-65mm oD 4 24
1.2 |02 (5-6mm Wall thickness), buried al 60cm and
covered with clean soft soil with warning tape along
the pipe.(m)
C1 | CIV.0G
1.3 [ 03
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11 DC power Cable
11. | CAB.OO | Power Installation of flexible, single DC cables acting as 40 280
1 01 Cable 450V/730V H07Z-K main supply for the Inverter mppt input. Including
UL3386,35mm"2.Blue.171A | all needed civil work and Cable tray/ladder that
JLSZH Cable, VDE, UL might be needed from the solar generator to the
(Unit:meter} Inverter. The cable tray/ladder should be hot-dip
galvanized and the outdoor cables should be UV
protected. Cable lengths to be confirmed from the
site survey.
11. | CAB.O0 | Power Installation of flexible, single DC cables acting as 40 280
2 02 Cable 450V/750V HO7Z-K main supply for the Inverter mppt input. Including
UL3386.35mm"2.Black.171 all needed civil work and Cable tray/ladder that
ALSZH Cable, VDE.UL might be needed from the solar generator to the
(Unit:meter) Inverter. The cable tray/ladder should be hot-dip
galvanized and the outdoor cablcs should be UV
protected. Cable lengths to be confirmed from the
site survey.
12 AC Cable
12. | CAB.OO | Power Installation of flexible, double AC cables acting as 20 140
1 03 Cable.300V.UI.2464,4x20A | main output of the Tnverter to the site main power
WG, Black(4Cores:Yellow,G | distribution box. Including all needed civil work and
reen, Violet, White).9A, Non- Cablc tray/ladder that might be needed from the
shielding Qutdoor Cable, UL, | solar generator to the Inverter. The cable tray/ladder
{Unit:meter) should be hot-dip galvanized and the outdoor cables
should be UV protected. Cable length to be
determined from the remeasured site survey.
13 Steel Structure Installation
including Conrete bases
and/or wall {ixings.
13. Hollow Rectangular Steel Steel for high structure support for PV panels, for 0 0
1 Shafts - 10 cm x 3cm applications requiring high rise structure. Maximum
2m above rooftop; or carport shading, lengths shall
be determined based on the site survey, anti
corrosion coated. The structure needs to be designed
to withstand wind loads as per NL 137:2020.
13. Hollow Rectangular Steel Steel for high structure support for PV panels, for 0 0
2 Shafts -6 cmx 3 cm applications requiring high rise structure. Maximum
2m above rooflop; or carport shading, lengths shal!
be determined based on the site survey, anti
corrosion coated. The structure needs to be designed
to withstand wind loads as per NL 137:2020.
13. Hot - Dip Galvanized Right Hot - Dip Galvanized Right Angle bar, for 0 0
3 Angle bar supporting the PV panels. Installation. The hot dip
galvanized bars shall be pre drilled and
manufactured to cnsure proper coating of the stecl.
14 Accessories Remote data logger equipment EZ [ogger. The 1 7
remote access to logger should be available license-
free over 23 years
14. Irradiation monitor & accessories 1 7
|
15 General Provisions
15 Design Drawing, PAT file The rate of drawings shall include the preparation of | 1 7
1 and As-Built Drawings. Design and as built drawings according to design
drawings, requircd modifications, equipments
selection, and supporting documents and
calculations.
13. Testing & Commissioning The rate of testing and commissioning shall include 1 7
2 including software labor, tools, works, materials 1o achieve the testing
installation and the good running of the system. This is including
but not limited to pull-out tests, ceating thickness
lests, earth resistance tests, insulation tests. drop
voltage tests, Voo & Tsc test, performance tests, etc.
1A 22 | TOTAL US Dallars
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VAT

T

TOTAL+VAT US Dollars

[ #2A: 6 KW NO Solar North Area
system
Or | TARIF | Item Description Quanti | Nbrof | 2
d. F ty Sites
Nr.
Total Uni | Tot
Quanti | t al
ty Pric | Pric
e 3
Electrical Components:
1 MOD.0 | Photovoltaic Module Poly / Minimum power generated 300 Wp, >20% 0 0
001 Mono - crystalline Si efficiency, operating temperature range -40°C to
+73°C , Positive power tolerance of 0~+5% , with
less than 0.6% Annual Degradation Over 25 years
Dimensions: ~2000 mm x ~1000mm x ~40mm
2 DCS.00 | DC SYSTEM with DC SYSTEM with Accessories as per the RFP spees | 1 2
01 Accessories
3 ESS.00 | Encrgy Storage System - 60 Li-ion cyclic battery bank. size 60 KWh. 1 2
01 KWh48V & Charge/discharge efficiency >94% , life cycle >
Cabinet/Rack/Accessories/Se | 6000 @85 % DOD. 25 DEG C, nominal voltage of
nsors the ESS shall be as per inverter compatibility.
4 ACS.00 | ACSwitch pancl Main Installation of electrical distribution box including 1 2
0l Switch Panel plastic triangle key, glass cover, main bus bar, earth
bar and all needed accessories.
5 DCS.00 | DC Combiner Box Installation of DC combiner box for the solar PV 1 2
01 panels in a string as per site requirement.
6 PRT.00 | Thermal-magnetic cireuit Instalfation of thermal - magnetic circuit breaker and | 1 2
01 breaker 200A required fuses as per site requirement. M-type,
voltage rating 240VAC, 50/60 Hz
7 PRT.00 | Thermal-magnetic circuit Instailation of thermal - magnetic circuit breaker and | 1 2
05 breaker M1-DC required fuses as per site requircment. M-type. 65 A
DC
8 SPDO00 | Surge protective device AC, surge protective devices SPD type 2 protect 1 2
1 low-vollage systems against surge voltages tested as
SPD type 2 according to TEC 61643-11 -
Maximum Continuous Operating Veltage (Uc): {L-
PEY 275 V,(1.-1.) 440 V,_ {1-N) 275 V, (N-PE}) 273 V
Discharge Current: | nominal 20 kA, 1 maximum 40
kA & Discharge current: 1 nominal 5 kA,
[ maximum 15 kA
9 SPDO00 | Surge protective device DC, surge protective devices SPD protect DC-
2 voltage systems against surge voltages tested as SP'D
according to IEC 61643-11 -
10. | CU.000 | Efficient cooling system Active 48VDC Cooling unit, split type, made for 2 4
1 1 including the following: telecom applications, complete with indoor and
outdoor units and all needed accessories. Based on
project specifications
10. | FCU.00 FREE Cooling unit complete with all its parts/units, 1 2
2 01 as defined in the project specfications
10. | CCs.00 Cooling control system, complete with connection 1 2
3 ! and sensors as defined in the specifications.
Connection to existing A/C unit(s) or diesel
eenerator to be included when necessary in the
) design
Civil Works and cabling:
Cl | c1v.on | Conerete Blocks for Panel Supply and install {precast or In-sitw) Concrete 1 14
1.1 | 01 structure basc blocks grade 330K g/m3. Size according to
calculated parameters.
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Cl | CIV.00 | Two polyethylene pipe Supply and install 2 polyethylene pipe 60-63mm OD | 2 6
1.2 | 02 {5-6mm Wall thickness), buried at 60em and
covered with clean soft soil with warning tape along
the pipe.(m)
C1 | CIV.00
1.3 j 03
11 DC Cable
Il. | CAB.OO | Power Installation of flexible, single DC cables acting as 40 80
1 01 Cable,450V/750V HOTZ-K main supply for the [nverter mppt input. Including
UL3386,35mm"2,Blue,171A | all needed civil work and Cable tray/ladder that
.LSZH Cable,VDE.UL might be needed from the solar generator to the
(Unit:meter) Inverler. The cable tray/ladder should be hot-dip
galvanized and the outdoor cabies should be UV
protecied. Cable lengths to be confirmed from the
site survey.
11. | CAB.0OO | Power Installation of flexible, single DC cables acting as 40 80
2 02 Cable 430V/750V HO7Z-K main supply for the Inverter mppt input. Including
UL3386.35mm"2,Black,171 | all needed civil work and Cable tray/ladder that
A, LSZH Cable,VDE,UL might be needed from the solar generator to the
(Unii:meter) Inverier. The cable tray/ladder should be hot-dip
galvanized and the outdoor cables should be UV
protected. Cable lengths to be confirmed from the
site survey.
12 AC Cable
12. | CAB.0O | Power Installation of flexible, double AC cables acling as 20 40
1 03 Cable, 300V, UL2464,4x20A main output of the Inverter to the site main power
WG.Black{4Cores:Yellow,G 1 distribution box. Including al! needed civil work and
reen,Violet, White).9A, Non- Cable tray/iadder that might be needed from the
shielding Qutdoor Cable. UL solar generator to the Inverter. The cable tray/ladder
{Unitameter) should be hot-dip galvanized and the outdoor cables
should be UV protected. Cable length to be
determined from the remeasured site survey.
13 Steel Structure Installation
including Conrete bases
and/or wall fixings.
13. Hollow Rectangular Steel Steel for high structure support for PV panels, for 0 0
1 Shafts - 10cmx 3 em applications requiring high rise structure. Maximum
2m above rooftop; or carport shading. lengths shall
be determined based on the site survey. The structurc
needs to be designed to withstand wind loads as per
NL 137:2020.
13. Hollow Rectangular Steel Steel for high structure support for PV panels, for 0 0
2 Shafts -6emx 3 cm applications requiring high rise structure. Maximum
2m above rooftop: or carport shading, lengihs shall
be determined based on the site survey. The structure
needs to be designed to withstand wind loads as per
NE 137:2020.
13. Hot - Dip Galvanized Right Het - Dip Galvanized Right Angle bar, for 0 0
3 Angle bar supporting the PV panels. Installation. The hot dip
galvanized bars shall be pre drilled and
manufactured to ensure proper ceating of the steel.
14 Accessories Remote data logger equipment EZ Logger. The 1 2
remote access to logger should be available license-
free over 25 ycars
14 Irradiation monitor & accessories 1 2
1
13 General Provisions
15 Design Drawing. PAT file The rate of drawings shal! include the preparation of | 1 2
] and As-Built Drawings. Design and as built drawings according to design
drawings, required modifications, equipments
selection, and supporting documents and
calculations.
15. Testing & Commissioning The rate of testing and commissioning shall include 1 2
2 including software labor, tools, works, materials to achieve the testing
installation and the good running of the system. This is including
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but not limited to pull-out tests, coating thickness
tests, earth resistance tests, insulation tests, drop
voliage tests, Voc & Isc test, performance tests. etc.

1A 2/2 j TOTAL US Deollars
VAT
TOTAL+VAT US Dollars
#3A: 4 KW Photovoltaic North Area
System
Or | TARIF | liem Description Quanti | Nbrof | 11
d. F ty Sites
Nr.
Total Uni | Tot | Wordi
Quanti | t al ng
ty Pric | Pric
e c
Electrical Components:
1 MOD.0 | Photovoltaic Module Poly / Minimum power generated 500 Wp, >20% 16 176
001 Mono - crystalline Si efficiency, operating temperature range —40°C to
+75°C . Positive power tolerance of 0~+3% . with
less than 0.6% Annual Degradation Over 23 years
Dimensions: ~2000 mm x ~1000mm x ~40mm
2 DCS.00 | DC HYBRID SYSTEM with | DC SYSTEM with Accessories as per the RFP specs | | 11
0l Accessories
3 ESS.00 | Energy Storage System - 40 Li-ion ¢cyclic battery bank, total size 40 KWh. 1 11
01 KWh 48V & Charge/discharge efficiency >94% , life cycle >
Cabinet/Rack/Accessories/Se | 6000 #85 % DOD @25 DEG C, nominal voltage of
nsors the ESS shall be as per inverler compatibility.
4 ACS.00 | ACSwitch panel Installation of electrical distribution bex including 1 I
01 plastic triangle key, glass cover, main bus bar, earth
bar and all needed accessories. As per site power
requirements
5 DCS.00 | DC Combiner Box Installation of DC combiner box for the solar PV 1 il
0l panels in a string as per site requirement.
G PRT.00 | Thermal-magnetic circuit Installation of thermal - magnetic circuit breaker and | 1 11
01 breaker 200A required fuses as per site requirement. M-type,
vollage rating 240VAC, 50/60 Hz
7 PRT.00 | Thermal-magnetic circuit Installation of thermal - magnetic circuit breaker and | | 11
0s breaker M1-DC required fuses as per site requirement. M-type, 63 A
DC
8 SPD0OOC | Surge protective device AC, surge protective devices SPD type 2 protect 1 11
I low-voltage systems against surge voltages tesied as
SPD type 2 according to [EC 61643-11 -
Maximum Continucus Operating Voltage (Uc): (L-
P} 275 V.(L-L) 440 V. (L-N) 275 V. (N-PE) 275 V
Discharge Current: | nominal 20 kA, I maximum 40
kA & Discharge current: T nominal 5 kA,
I maximum 135 kA
9 SPDO00 | Surge protective device DC, surge protective devices SPD protect DC- 1 11
2 voltage systems against surge voltages tested as SPI3
according to IEC 61643-11 -
10. | CU.000 | Efficient cooling system Active 48VDC Cooling unit, split type. made for 2 22
1 ! including the following: telecom applications, complete with indoor and
outdoor units and all necded accesseries. Based on
L project specifications
10, | FCU.09 FREE Cooling unit complete with all its parts/units, | 11
2 0l as defined in the project specfications
10. | CCS.00 Cooling control system, complete with connection 1 11
3 1 and sensors as defined in the specifications.
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Connection to existing A/C unit{s) or diesel
generator to be included when necessary in the
design

Civil Works and cabling:

Cl | CIV.00 | Concrete Blocks for Panel Supply and install {precast or In-situ) Concrete 5 70
0.1 |01 structure base blocks grade 330Kg/m3. Size according to
calculated parameters,
Cl | CIV.00 | Two polyethylene pipc Supply and install 2 polyethylene pipe 60-63mm OD | 3 30
02 | 02 {5-6mm Wall thickness). buried at 60cm and
covered with clean soft soil with warning tape along
the pipe.(m)
C1 | CIV.00
3 j03
10 DC Cable
10. | CAB.OO | Power Installation of flexible, single DC cables acting as 40 440
1 0l Cable,450V/750V. HO7Z-K main supply for the Inverter mppt input. Including
UL3386.35mm"2.Bluc. 171A | all needed civil work and Cable tray/ladder that
.LSZH Cable,VDE,UL might be needed from the solar generator to the
(Unit:meter) Inverter. The cable tray/ladder should be hot-dip
galvanized and the outdoor cables should be UV
proteeted. Cable lengths to be confirmed from the
sitc survey,
10. | CAB.OO | Power Installation of flexible, single DC cables acting as 40 440
02 Cable 450V/750V, HOTZ-K main supply for the Inverter mppt input. Including
UL3386.35mm"2,Black.171 al! needed civil work and Cable tray/ladder that
ALSZH Cable, VDE,UL might be needed from the solar generator to the
(Unit:meter) Inverter. The cable tray/ladder should be hot-dip
galvanized and the cutdoor cables should be UV
protected. Cable lengths to be confirmed from the
site survey.
I AC Cable
11. | CAB.OO | Power Installation of flexible, 4 poles AC cables acting as 20 220
1 03 Cable,300V,UL2464,4x20A main output of the Inverter ta the site main power
WG.Black(4Cores: Yellow,G | distribution box. Including all necded civil work and
reen, Violet, White),.9A, Non- Cable tray/ladder that might be needed from ihe
shiclding Outdoor Cable. UL | solar generator 1o the Tnverter. The cable tray/ladder
(Unit:meter} should be hot-dip galvanized and the outdoor cables
should be UV protected. Cable length to be
determined from the remeasured site survey.
12 Steel Structure Installation
including Conrete bases
and/or wall fixings.
Installation including Conrete
bases and/or wall fixings.
12. Hollow Rectangular Steel Stee] for high structure support for PV panels. for 18 198
i Shafts 10 em x 5 cm applications requiring high rise structure. Maximum
2m above rooftop; or carport shading. lengths shall
be determined based on the site survey. The structure
needs to be designed to withstand wind loads as per
NL 137:2020.
12. Hollow Rectangular Steel Steel for high structure support for PV panels, for 30 330
2 Shafts 6 cm x 3 cm applications requiring high rise structure. Maximum
2m above rooflop; or carport shading, lengths shall
be determined based on the site survey. The structure
needs to be designed to withstand wind loads as per
NL. 137:2020.
12 Hot - Dip Galvanized Right 1lot - Dip Galvanized Right Angle bar, for 72 792
3 Angle bar supporting the PV panels. Installation. The hot dip
galvanized bars shal! be pre drilled and
manufactured to ensure proper coating of the stecl.
Accessories
. Remote data logger equipment EZ Logger. The 1 11
| remote access Lo logger should be available license-
frec over 23 vears
13. Irradiation monitor & accessories 1 11
2
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14

General Provisions

14. Design Drawing, PAT, and The rate of drawings shall include the preparation of | 1 11
1 As-Built Drawings. design and as built drawings according to design
drawings, required modifications, equipments
selection, and supporting documents and
calculations.
14. Testing & Commissioning The rate of testing and commissioning shall include 1 11
2 including software labor, tools, works, materials to achieve the testing
installation and the good running of the system. This is including
but not limited to pull-out tests, coating thickness
tests, earth resistance tests, insulation tests, drop
voltage tests, Voe & Isc test, performance tests. ctc,
1A 2/2 | TOTAL US Dollars
VAT
TOTAL+VAT US Dollars
’7 #4A: 6 KW Photovoltaic North Area
System
Or | TARIF [tem Description Quanti | Nbrof | 42
d. F ty Sites
Nr.
Total Uni | Tot | Wordi
Quanti | t al ng
Ly Pric | Pric
e €
Electrical Components;
1 MOD.0 | Photovoltaic Module Poly / Minimum power generated 300 Wp, »20% 24 1608
001 Mono - crystalline Si efficiency, operating temperature range —40°C 1o
+75°C |, Positive power tolerance of 0-+3% . with
less than 0.6% Annual Degradation Over 25 years
Dimensions: ~2000 mm x ~1000mm x ~40mm
2 DCS.00 | DC SYSTEM with DC SYSTEM with Accessories as per the RFP specs | 1 42
01 Accessories
3 ESS.00 | Energy Storage System - 60 Li-ion cyclic battery bank, size 60 KWh. ] 42
01 KWh 48V & Charge/discharge efficiency >94% . life cycle >
Cabinev/Rack/Accessories/Se | 6000 @83 % DOD @23 DEG C, nominal voltage of
nsors the ESS shall be as per inverter compatibility.
4 ACS.00 | ACSwitch panel Instaliation of electrical distribution box including ! 42
01 plastic triangle key, glass cover, main bus bar, earth
bar and all needed accessories. As per site power
requirements
5 DCS.00 | DC Combiner Box Installation of DC combiner box for the solar PV 1 42
01 panels in a string as per site requirement.
G PRT.00 [ Thermal-magnetic circuit Installation of thermal - magnetic circuit breaker and | 1 42
01 breaker 200A required fuses as per site requirement. M-type.
voltage rating 240VAC, 50/60 Hz
7 PRT.00 | Thermal-magnetic circuit Installation of thermal - magnetic circuit breaker and | 1 42
05 breaker M1-DC required fuses as per site requirement. M-type. 65 A
DC
8 SPDO0G | Surge protective device AC, surge protective devices SPD type 2 protect 1 42
1 low-voltage systems against surge vollages tested as
SPD tvpe 2 according to [EC 61643-11 -
Maximum Continuous Operating Voltage (Uc): (L~
PE) 275 V,(L-Ly 440 V. (L-N) 275 V. (N-PE) 273 V
Discharge Current: [ nominal 20 kA, 1 maximum 40
kA & Dhischarge current; [ nominal 5 kA,
I maximum 15 kA
9 SPDGO0O | Surge protective deviee DC, surge protective devices SPD protect DC-
2 vollage systems against surge voltages tested as SPD
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according to IEC 61643-11 -

10, | CU.000 | Efficient cooling system Aclive 48VDC Cooling unit, split type. made for 2 84
1 1 including the following: telecom applications, complete with indoor and
outdoor units and all needed accessories. Based on
project specifications
10. | FCU.00 FREE Ceoling unit complete with all its parts/units, 1 42
2 01 as defined in the project specfications
10. | CC8.00 Cooling control system. complete with connection 1 42
3 1 and sensors as defined in the specifications.
Connection Lo existing A/C unit(s) or diesel
generator o be included when necessary in the
design
Civi! Works and Cabling:
C1 | C1v.00 | Cencrete Blocks for Panel Supply and install (precast or In-situ) Concrete 20 280
01 01 structure base blocks grade 350K g/m3. Size according to
calculated parameters,
Cl | CIV.00 | Two polyvethylene pipe Supply and install 2 polyethylene pipe 60-65mm on |20 120
02 |02 (5-6mm Wall thickness), buried at 60cm and
covered with clean soft soil with warning tape along
the pipe.(m)
C1 | CIV.00
03 | 03
10 DC Cable
10, | CAB.OO | Power Installation of flexible, single DC cables acting as 40 1680
1 01 Cable 430V/750V HO7Z-K main supply for the Inverter mppt input. Including
UL3386.35mm”2,Blue.171A | all needed civil work and Cable tray/ladder that
LLSZH Cable, VDE, UL might be needed from the solar generator to the
{Unit:meter) Inverter. The cable tray/ladder should be hot-dip
galvanized and the outdoor cables should be UV
pratected. Cable lengths to be confirmed from the
sile survey.
10. | CAB.OO | Power Installation of flexible, single DC cables acting as 40 1680
2 02 Cable,d30V/750V,H07Z-K main supply for the Inverter mppt input. including
UL3386.35mm"2,Black, 171 | all needed civil work and Cable tray/ladder that
A.LSZH Cable. VDE.UL might be needed from the solar generator to the
(Unit:meter) Inverter. The cable tray/ladder should be hot-dip
galvanized and the outdeor cables should be uv
protected. Cable lengths to be confirmed from the
sile survey.
11 AC Cable
11. | CAB.OG | Power Installation of flexible. 4 poles AC cables acling as 20 840
1 03 Cable,300V,UL.2464,4x20A main cutput of the Inverter to the site main power
WG, Black{4Cores: Yellow,G distribution box. Including all needed civil work and
reen, Violet, White), 94, Non- Cable trayfiadder that might be needed from the
shielding Qutdoor Cable,UL solar generator to the Inverter. The cable tray/ladder
{Unitometer) should be hot-dip galvanized and the outdoor cables
should be UV protected. Cable lenglh to be
determined from the remeasured site survey.
12 Steel Struciure [nstallation
including Conrete bases
and/or wall fixings.
12. Hollow Reciangular Steel Steel for high structure support for PV panels. for 30 1260
1 Shafts - 10 emx 5 cm applications requiring high rise structure. Maximum
2m above roofiop; or carport shading. lengths shall
be determined based on the site survey, The structure
needs to be designed Lo withstand wind loads as per
NI 137:2020.
Hollow Rectangular Steel Steel for high structure support for PV panels, for 42 1764

Shafts 6 em x 3 cm

applications requiring high rise structure. Maximum
21 above rooflop; or carport shading, lengths shall
e determined based on the site survey. The structure
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needs to be designed 1o withstand wind loads as per
NL 137:2020.

Hot - Dip Galvanized Right Hot - Dip Galvanized Right Angle bar, for a6 4032
Angle bar supporting the PV panels. Installation. The hot dip
galvanized bars shall be pre drilled and
manufactured to ensure proper coating of the steel.
13 Accessories Installation
13 Remote data logger 1 1
i cquipment EZ Logger. The
remote access to logger
should be available license-
free over 25 years
13. Irradiation monitor & 1 1
2 accessories
14 General Provisions
14. Design Drawing, PAT file The rate of drawings shall include the preparation of | 1 42
1 and As-Built Drawings. Design and as built drawings according to design
drawings, required modifications, equipments
selection, and supporting documents and
caleulations.
14. Testing & Commissioning The rate of testing and commissioning shall include 1 42
2 including software labor, tools, works, materials to achieve the testing
installation and the good running of the system. This is including
but not limited to pull-out tests, coating thickness
tests, earth resistance tests, insulation tests, drop
voltage tests. Voo & Isc test, performance tests, etc.
1A 2/2 | TOTAL US Dollars
VAT
TOTAL+VAT US Dollars
#3A: 10 KW Photovoltaic North Area
System
Qr | TARIF | Item Description Quanti | Nbrof | 10
d. F ty Sites
Nr.
Total Uni | Tot | Wordi
Quanti | 1 al ng
ty Pri¢ | Pric
g e
Electrical Components:
1 MOD.0 | Photovoltaic Module Poly / Minimum power generaled 500 Wp, >20% 24 240
001 Mono - crystalline Si efficiency. operating temperature range —0°C to
+73°C , Positive power tolerance of 0~+3% . with
less than 0.6% Annual Degradation Over 23 years
Dimensions: ~2000 mm x ~100¢¢mm x ~40mm
2 DCS.00 | DC SYSTEM with DC SYSTEM with Accessories as per the RFP spees | 1 10
01 Accessories
3 ESS.00 | Energy Storage System - 100 | Li-ion cyclic battery bank, size 100 KWh. 1 10
01 KWh 48V & Charge/discharge efliciency >94%, life cycle >
Cabinet/Rack/Accessories/Se | 6000 4285 % DOD @25 DEG C, nominal voltage of
nsors the ESS shall be as per inverter compatibility.
4 ACS.00 [ ACSwitch panel Installation of electrieal distribution box including 1 10
01 plastic triangle key, glass cover, main bus bar, earth
bar and all needcd accessories. As per site power
requirements
5 DCS.00 | DC Combiner Box Installation of DC combiner box for the solar PV 1 10
0l panels in a string as per silc requirement.
6 PRT.00 | Thermal-magnctic circuit [nstallation of thermal - magnetic circuit breaker and | 1 10
01 breaker 200A required fuses as per site requirement. M-type,
voltage rating 240VAC, 50/60 Hz
7 PRT.00 | Thermal-magnetic circuit Installation of thermal - magnetic circuit breaker and | 1 10
05 breaker M1-DC required fuses as per site requirement, M-type, 65 A
DC
8 SPDOO) | Surge protective device AC, surge protective devices SPD type 2 protect 1 10
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1 low-voltage sysicms against surge voltages tested as
SPD type 2 according to [EC 61643-11 -
Maximum Continuous Operating Voltage (Uc): (L-
PE) 275 V.(L-1) 440 V. (L-N) 275 V, (N-PE) 275 V
Discharge Current: [ nominal 20 kA, T maximum 40
kA & Discharge current: | nominal 5 kA,
I maximum 15 kA
9 SPDOO0 | Surge protective device DC. surge protective devices SPD protect DC- 1 10
2 voltage systems against surge voltages lested as SrD
according to [EC 61643-11 -
10, | CU.000 | Efficient coeling system Active 48VDC Cooling unit, split type, made for 2 20
] 1 including the following: telecom applications, complete with indoor and
outdoor units and all needed accessories. Based on
project specifications
10. | FCU.00 FREE Caoling unit complete with all its partsfunits. | 1 10
2 0l as defined in the project specfications
10. | CCS.00 Cooling control system, complete with connection 1 10
3 1 and sensors as defined in the specifications.
Connection to existing A/C unit(s) or diesel
generator to be included when necessary in the
design
Civil Works and Cabling:
C1 | CIV.00 | Concrete Blocks for Panel Supply and install (precast or In-situ) Concrete 190 140
0.1 | 01 structure base blocks grade 350K g/m3. Size according to
calculated parameters.
C1 | CIV.00 | Two polyethylene pipe Supply and instail 2 polyethylene pipe 60-65mm oD | 10 60
0.2 ] 02 (5-6mm Wall thickness). buried at 60cm and
covered with clean sofl soil with warning tape along
the pipe.(m)
Ci | CIV.00
0.3 3
10 DC Cable
10. | CAB.OO | Power Installation of flexible, single DC cables acting as 40 400
1 al Cable,450v/750V 1072-K main supply for the inverter mppt input. Including
U13386.33mm"2,Blue. 171A | all needed civil work and Cable tray/ladder that
\LS7H Cable. VDE,UL might be needed from the solar generator (o the
{(Unit:meter} Inverter. The cable tray/ladder should be hot-dip
galvanized and the outdoor cables should be UV
protected. Cable lengths to be confirmed from the
site survey.
10. | CAB.0O0 | Power (nstallation of flexible, single DC cables acting as 40 400
2 02 Cable.450V/750V HOTZ-K main supply for the Inverter mppt input. Including
UL3386.35mm"™2,Black,171 all nceded civil work and Cable tray/ladder that
A1LSZH Cable,YDEU). might be needed from the solar generator to the
(Unit:meter) [nverter. The cable tray/ladder should be hot-dip
galvanized and the outdoor cables should be uv
protected, Cable lengths to be confirmed from the
$ite survey.
11 AC Cable
11. | CAB.OO | Power Installation of flexible, 4 poles AC cables acting as 20 200
1 03 Cable 300V.UL2464 4x20A main output of the Inverter to the site main power
WG, Black(dCores: Yellow,G distribution box. Ineluding all needed civil work and
reen, Violet, White),9A . Non- Cable tray/ladder that might be needed from the
shielding Qutdoor Cable, UL solar generator to the Inverter. The cable tray/ladder
(Unit:meter) should be hot-dip galvanized and the outdoor cables
should be UV protected. Cable length to be
determined from the remeasured site survey.
12 Steel Structure Installation
including Conrete bases
and/or wall fixings.
uz. Holiow Rectangular Steel Steel for high strueture support for PV panels, for 30 300
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1 Shafts - [0 cmx 5cm applications requiring high rise structure. Maximum
2m above rooftop; or carport shading, lengths shall
be determined based on each site survey. The
structure needs Lo be designed Lo withstand wind
loads as per NI 137:2020.
Hollow Rectangular Steel Steel for high structure support for PV panels. for 42 420
Shafts 6 cm x 3 cm applications requiring high rise structure. Maximum
2m above rooflop; or carport shading, lengths shall
be determined based on each site survey. The
structure needs to be designed to withstand wind
toads as per NL 137:2020.
Hot - Dip Galvanized Right Hot - Dip Galvanized Right Angle bar, for 96 960
Angle bar supporting the PV panels. Installation. The hot dip
galvanized bars shall be pre drilled and
manufactured to ensure proper coating of the steel.
13 Accessories Installation
13 Remote data logger 1 i0
1 equipment L7 Logger. The
remote access to logger
should be available license-
free over 23 ycars
13. [rradiation monitor & 1 10
2 accessories
14 General Provisions
14. Design Drawing, PAT file The rate of drawings shall include the preparation of | 1 10
1 and As-Built Drawings. Design and as built drawings according to design
drawings, required modifications, equipments
selection, and supporting documents and
calculations.
14. Testing & Commissioning The rate of testing and commissioning shall include 1 10
2 including software labor. tools, works, materials 1o achieve the testing
installation and the good running of the system, This is including
but not limited te pull-oul tests, coating thickness
tests, earth resistance tests, insulation tests, drop
vollagce tesis, Voc & Isc test, performance iests. etc.
1A 2/2 | TOTAL US Dollars
VAT
TOTAL+VAT US Dollars
H#6A: 4 KW Remote North Area
Qutdoor L'TE {Optional)
Or | TARIF | Item Description Quanti | Nbrof | 5
d. F Ly Sites
Nr.
Total Uni | Tot | Wordi
Quant |t al ng
ity Pri | Pri
ce ce
Electrical Components:
1.0 | MOD.0O | Outdoor cabinet Capable to host the inverter and new ESS system. 1.00 3.00
001 Should have a heat exchanger and/or DC cooling
sysiem to maintain the temperature below 35 Celsius
2.0 | INV.00 | AC Hybrid System Hybrid Controller / Hybrid Off-Grid Inverte, Max 1.00 5.00
01 generator Power (DC} 35000 Wrp solar generator.
max input voltage 1000 V, AC rated power {at 230
V 50 Hz) 25000 W, AC nominal voltage 3/N/PE:
220V /380 V, Efficieny 93% ~ 99%, Operating
temperature range — 23°C to +60°C, Max output
current/ rated output current >36 A / Phase,three
phase output with power factor = | at rated power.
Degree of protection (as per IEC 60329) 1P63,
Interface: Ethernet / WLAN / R5483
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Data interface: SMA Modbus / SunSpec / Modbus /
Speedwire, Webconnect. Off-grid capable / Fue!
Save Controller

compatible. Input-side disconnection device
Ground faull monitoring / grid monitoring

DC reverse polarity protection / AC short-circuit
current capability / galvanically isolated

All-pole sensitive residual-current monitoring unit
Protection class (according to IEC 62109-1)
/overvoltage category (according to IEC 62109-1)
AC/DC surge arrester. Reverse Power Protection
with Diesel Generator. And all needed control
accessories including RG45 cables, connection to
Diesel generator...

ESS.00
01

Energy Storage System - 40
KWh 48V &
Cabinet/Rack/Accessories/Se
ns0rs

Li-ion cyclic battery bank, size 40 KWh.
Charge/discharge cfficiency >94%, life cycie >
6000 @85 % DOD @35 DEG C. nominal voltage of
the ESS shall be as per inverter compatibility.

1.00

0.00

4.0

ACS.00
01

ACSwitch panel

Installation of electrical distribution box including
plastic triangle key, glass cover. main bus bar, earth
bar and all necded accessories. As per site power
requirements

1.00

5.0

DCS.00
01

DC Combiner Box

Installation of DC combiner box for the solar PV
panels in a string as per site requirement.

1.00

6.0

PRT.00
Ot

Thermal-magnetic circuit
breaker 200A

Installation of thermal - magnetic circuit breaker and
required fuses as per site requirement. M-type.
voltage rating 240VAC, 50/60 Hz

2.00

7.0

PRT.00
05

Thermal-magnetic circuit
breaker M1-DC

Installation of thermal - magnetic circuit breaker and
required fuses as per site requirement. M-type, 65 A
DC

2.00

10.00

8.0

SPDO00
1

Surge protective device

AC, surge protective devices SPD type 2 protect
low-voltage systems against surge voltages tested as
SPD type 2 according to IEC 61643-11 -

Maximum Continuous Operating Voltage (Uc): (L-
PL) 275 V,(L-L) 440 V, (L-N) 275 V. (N-PE) 275 V

Discharge Current: [ nominal 20 kA, I maximum 40
kA & Discharge current: [ nominal 5 kA,
I maximum 135 kA

2.00

10.00

9.0

SPDR000
2

Surge protective device

DC, surge protective devices SPD protect DC-
voltage systems against surge voltages tested as SPD
according to IEC 610643-11 -

0.00

0.00

Civil Works and Cabling:

Civ.0o
01

Concrete Blocks for Panel
structure base

Supply and install (precast or In-situ) Concrete
blocks grade 350K g/m3. Size according to
calculated parameters.

28

Cl
0.2

CIV.00
02

Two polyethylenc pipe

Supply and install 2 polyethylene pipe 60-65mm OD
(5-6mm Wall thickness), buried at 60cm and
covered with clean soft soil with warning tape along
the pipe.(m)

Ci
0.3

CIvV.00
03

10.

DC Cable

10.

CAB.OO
01

Power

Cable A30V/750V HO7Z-K
UE.3380,35mm"2.Blue. 171A
1.8ZH Cable, VDE, UL
(Unit:meter)

[nstallation of tlexible, single DC cables acting as
main supply for the Inverter mppt input. Including
all needed civil work and Cable tray/ladder that
might be needed from the solar generator to the
Inverter. The cable tray/ladder should be hot-dip
palvanized and the outdoor cables should be UV
protected, Cable lengths to be confirmed from the
site survey.

10.00

50.00

CAB.0OO
02

Power
Cable 450V/7350V. 11072-K
JL3386.33mm"2.Black. 171

Installation of flexible. single DC cables acting as
main supply for the Inverter mppt input. Including
all needed civil work and Cable tray/ladder that

10.00

50.00
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A, LSZH Cable, VDE.UL might be needed from the solar generator to the
{Unit:meter) [nverter. The cable tray/ladder should be hot-dip
galvanized and the outdoor cables should be UV
proiected. Cable lengths to be confirmed from the
site survey.
11. AC Cable _
0
11. | CAB.O0 | Power Installation of flexible, 4 poles AC cables acting as 20.00 100.00
1 03 Cable, 300V, UL2464,4x20A main output of the Inverter io the site main power
WG, Black(4Cores: Yellow,G | distribution box. Including all needed civil work and
reen,Violet, White), %A Non- Cable tray/ladder that might be needed from the
shielding Outdoor Cable, UL solar generator to the Inverter. The cable trav/ladder
(Unit:meter) should be hot-dip galvanized and the outdoor cables
should be UV protected. Cable length to be
determined from the remeasured site survey.
12. Steel Structure Installation R
0 including Conrete bascs
and/or wall fixings.
12, Hollow Rectangular Steel Steel for high structure support for PV panels, for 0.00 0.00
I Shafis - 10 cmx 3 cm applications requiring high rise structure. Maximum
2m above rooftop: or carport shading, lengths shall
be determined based on each site survey. The
structure needs to be designed to withstand wind
loads as per NL 137:2020.
Hollow Rectangular Steel Steel for high structure support for PV panels, for 0.00 0.00¢
Shafts 6 cm x 3 e applications requiring high rise structure. Maximum
2m above rooftop; or carport shading, [engths shall
be determined based on each site survey. The
structure necds to be designed to withstand wind
loads as per NL 137:2020.
Hot - Dip Galvanized Right Hot - Dip Galvanized Right Angle bar, for 0.00 0.00
Angle bar supporting the PV panels. I[nstallation. The hot dip
galvanized bars shall be pre drilled and
manufactured to ensure proper coating of the steel.
13. Accessories
0
13. Remote data logger 1.00 3.00
| equipment EZ Logger. The
remote access to logger
should be available license-
frec over 25 years
13. Irradiation monitor & 1.60 5.00
2 accessories
14. General Provisions
0
[4. Design Drawing, PAT file The rate of drawings shall include the preparation of | 1.00 5.00
1 and As-Built Drawings. Design and as built drawings according to design
drawings. required modifications. equipments
selection, and supporting documents and
calculations.
14, Testing & Commissioning The rate of testing and commissioning shall include 1.00 5.00
2 including software labor. tocls. works, materials to achicve the testing
installation and the good running of the system. This is including
but not limited to pull-out tests, coating thickness
tests, carth resistance tests. insulation tests, drop
voltage tests. Voo & lsc test, performance tests. elc.
1A 2/2 | TOTAL US Dollars
VAT __
TOTAL+VAT US Daollars
Commercial Template: Lot1 1 Quant | Price $ | Within the I Price $ [ Price $ r Wording
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Description: Install and O&M of Solar | ity Within the Second For first year For second year
system in North area first year of year of After after Warranty
Warranty Warranty Warranty
Total cost of installation, copy
from tables above (1A 2/2)
Operate, Support and Maintenance for 11
4KW with PV Panels
Operate, Support and Maintenance for 7
AKW without PV Panels
Operate, Support and Maintenance for 42
6KW with PV Panels)
Operate, Support and Maintenance for 2
6KW without PV Panels
Operate, Support and Maintenance for 10
10KW with PV Panels
Operate, Support and Maintenance for 5
AKW Remote LTE Sites without PV
Panels
Supply and install concrete shelter 5
[1.5m*1.5*2.3)to enclose outdoor battery
cabinets. Walls thickness (12mm reinforced
concrete grade 340kg/m3) with reinforced
double sheet metal door and ventilation
windows with metal net.
Total Cost for Lotl (sum of
above)
VAT
Grand Total for Lotl
. PV Reguired or Not Power Installation
Region
Site Type (Ground/Flat
LOT2 {(4/6/10KW) | Roof/Slope
Roof)
Ain Hazir co BEKAA | PV Required 4 Slope Roof
Cheikh Abdallah co BEKAA | PV Required 4 Flat Roof
Shaat Cco BEKAA | PV Required 4 Flat Roof
Sultan Yaacoub co BEKAA | PV Required 4 Fiat Roof
Labwe (L:TOE' BEKAA | PV Reguired 4 Slope Roof
Aarsal - Remote LTE BEKAA | PV Required 4 Ground
Labwe - Remote 1 LTE BEKAA | PV Required 4 Ground
El wadi -
Rachaya £l wadi LTE BEKAA | PV Reguired 4 Ground
Remote
Aarsal - Repeater LTE BEKAA | PV not Required 4 Ground
Ain Aarab LTE BEKAA | PV not Required 4 Ground
Aita al fokhar LTE BEKAA | PV not Required 4 Ground
Baalbek - Hadath LTE BEKAA | PV not Required 4 Ground
Baalbek - Nahle LTE BEKAA | PY not Regquired 4 Ground
Bechwat LTE BEKAA | PY net Required 4 Ground
Installation, Operations and maintenance of Solar Power System aind £k, 298y fnd 2l sl iy LA 6050 0T 12 43, G 2l
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Btedehi LTE BEKAA | PV not Required 4 Ground
Bwadi LTE BEKAA | PV not Required 4 Ground
Bwerej LTE BEKAA | PV not Required 4 Ground
Chtaura - Aammig LTE BEKAA | PY not Required 4 Ground
Daher el Ahmar LTE BEKAA | PV not Required 4 Ground
Haouch tal safiva LTE BEKAA | PV not Required 4 Ground
Hrebta LTE BEKAA | PY not Required 4 Ground
laat LTE BEKAA | PV notl Required 4 Ground
Ideidet el Fakiha LTE BEKAA | PV not Required 4 Ground
Kfar danis LTE BEKAA | PV not Regquired 4 Ground
Khoraibe LTE BEKAA | PY not Required 4 Ground
Knaisseh LTE BEKAA  PY not Required 4 Ground
Labwe - Remote 2 LTE BEKAA | PV not Required 4 Ground
Lebaya LTE BEKAA | PV not Reguired 4 Ground
Madoukha LTE BEKAA | PV not Required 4 Ground
Mrah semaan LTE BEKAA | PV not Required 4 Ground
Mreijat LTE BEKAA | PV not Required 4 Ground
Nabi Osman LTE BEKAA | PV not Required 4 Ground
Qornet beit lattouf LTE BEKAA | PV net Required 4 Ground
Shlifa LTE BEKAA | PV not Reguired 4 Ground
Souayri LTE BEKAA | PV not Required 4 Ground
Srire LTE BEKAA | PV not Required 4 Ground
Sultan Yaacoub - Rafid LTE BEKAA | PV net Required 4 Ground
Tallet el Hadath LTE BEKAA | PV not Required 4 Ground
Tallet Karha LTE BEKAA | PY not Required 4 Ground
Tallet Makneh LTE BEKAA | PV not Required 4 Ground
Younin LTE BEKAA | PV not Required 4 Ground
Baalbek - Ras el Ain LTE BEKAA | PV not Required 4 Ground
Chmistar - Rayak LTE BEKAA | PV not Required 4 Ground
Dar al wessaa LTE BEKAA | PV not Required 4 Ground
Dora el nahel LTE BEKAA | PV not Required 4 Ground
Joub Jannine - Army LTE BEKAA | PV not Required 4 Ground
Joub Jannine - Saray LTE BEKAA | PY not Required 4 Ground
Kamed el laouz LTE BEKAA | PV not Required 4 Ground
Kefraya LTE BEKAA | PV not Required 4 Ground
Khoder LTE BEKAA | PV not Required 4 Ground
Lala LTE BEKAA | PY not Required 4 Ground
Rachaya El Wadi - GSM LTE BEKAA | PV not Required 4 Ground
Tallet Kalil LTE BEKAA | PV not Required 4 Ground
Beit Lahia Shelter | BEKAA | PV not Required 4 Ground
Chmistar - Remote Shelter | BEKAA | P¥ not Required 4 Ground
Deir el aashayer Shelter | BEKAA | PY not Required 4 Ground
Kasser Shelter | BEKAA | PV not Required 4 Ground
Kfar kouk Shelter | BEKAA | PV not Required 4 Ground
Maidoun Shelter | BEKAA | PV not Required 4 Ground
Ain Ata co BEKAA | PV Required 6 Slope Roof
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Anjar Co BEKAA | PV Required 6 Slope Roof
Annabhi Chit co BEKAA | PV Required 6 Slope Roof
Arsal co BEKAA | PV Required 6 Slope Roof
Brital co BEKAA | PV Required 6 Slope Roof
Chlifa co BEKAA | PV Required 6 Slope Roof
Chrnistar co BEKAA | PV Required 6 Flat Roof
El Kaah Cco BEKAA | PV Required 6 Slope Roof
El Labwi co BEKAA | PV Required 6 Slope Roof
Fissane co BEKAA | PV Required 6 Slope Roof
Ghazze co BEKAA | PV Required 6 Slope Roof
Hermel co BEKAA | PV Required 6 Flat Roof
Kawakaba-Bekaa Co BEKAA | PV Required 6 Slope Roof
Khorbet Kanafar Co BEKAA | PV Requlred 6 Slope Roof
Koussaya co BEKAA | PV Required 6 Slope Roof
Machghara co BEKAA | PV Required 6 Flat Roof
Rachaya El Wadi co BEKAA [ PV Reguired 6 Flat Roof
Ras baalbek co BEKAA | PV Reguired 6 Flat Roof
Rayak co BEKAA | PV Reguired 6 Flat Roof
Saadnayel co BEKAA | PV Required 6 Slope Roof
Saghbine Cco BEKAA | PV Required 6 Slope Roof
Sohmor/Yohmor co BEKAA | PV Required 6 Slope Roof
Talia co BEKAA | PV Required 6 Slope Roof
Terboul co BEKAA | PV Required 6 Slope Roof
Yanta co BEKAA | PV Required 6 Slope Roof
Bednayel f?é BEKAA | PV Required 6 Siope Roof
Chaat E‘?E BEKAA | PV Required 6 Flat Roof
Jdeidet Bekaa ETOEI BEKAA | PV Required 6 Flat Roof
Yammounegh ETC'JEI BEKAA | PV Required 6 Slope Roof
Zboud (L:'?E BEKAA | PV Required 6 Slope Roof
Jdeidet el Bekaa LTE BEKAA | PV Required 6 Ground
Qaah LTE BEKAA | PV Required Ground
Aarsal - Municipality LTE BEKAA | PV not Required Ground
Ali el Nahri cO BEKAA | PV Required 10 Slope Roof
Deir E| Ahmar co BEKAA | PV Required 10 Slope Roof
Fourzol Cco BEKAA | PV Required 10 Slope Roof
Kab Elias co BEKAA | PV Required 10 Slope Roof
karaaoun co BEKAA | PV Required 10 Slope Roof
Joub Jannine CcOo BEKAA | PV Required 10 Slope Roof
Aynata ETOE’ BEKAA | PV Required 10 Slope Roof
Maalka f?é BEKAA | PV Required 10 Flat Roof
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#1A: 4 KW NO Beqaa Area
Solar system
Ord | TARIFF | Ftem Description Quant | Nbr | 6
Nr. ity of
Sites
Total | Un | To | W
Quan | it tal | or
tity Pri | Pri | din
ce |ce | g
Electrical
Components:
! MOD 000 | Photovoltaic Module | Minimum power generated 500 Wp, 0 0
I : . .
Poly / Mono - >20% efficiency, operating temperature
crystalline Si range —40°C to +75°C, Positive power
tolerance of 0~+5% . with less than
0.6% Annual Degradation Over 25
years Dimensions: ~2000 mm x
~1000mm x ~40mm
2 ?CS-UOU DC SYSTEM with DC SYSTEM with Accessories as per | 1 6
Accessories the RFP specs
3 ESS.0001 | Energy Storage Li-ion cyclic battery bank, total size of | 1 6
System - 40 KWH - 40 KWh. Charge/discharge efficiency
48V & >94% , life eycle > 6000 @85 % DOD,
Cabinet/Rack/Accesso | 35 DEG C, nominal voltage of the ESS
ries/Sensors shall be as per inverter compatibility.
4 ?CS-UOO AC Switch panel Installation of electrical distribution 1 6
{Main Switch Panel) box including plastic triangle key, glass
cover, main bus bar, earth bar and all
needed accessories.
3 ?CS‘OQO DC Combiner Box Installation of DC combiner box for the | | 6
solar PV panels in a string as per site
requirement.
6 PRT.0001 | Thermal-magnetic [nstaliation of thermal - magnetic | 6
circuit breaker 200A circuit breaker and required fuses as per
site requirement. M-type, voltage
rating 240VAC, 50/60 Hz
7 PRT.0005 | Thermal-magnetic Instaltation of thermal - magnetic 1 6
circuit breaker MI- circuit breaker and required fuses as per
DC site requirement. M-type, 65 A DC
8 SPDOOOL | Surge protective AC, surge protective devices SPD type | 2 12

device

2 protect low-voltage systems against
surge voltages tested as SPD type 2
according to IEC 61643-11 -
Maximum Continuous Operating
Voltage (Uc): (L-PE) 275 V,(L-L) 440
V,(L-N)275 V, (N-PE) 275 V
Discharge Current: I nominal 20 kA, |
maximum 40 kA &
Discharge current: [ nominal 5 kA, |
maximum !5 kA
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9 SPDO002 | Syrge protective DC, surge protective devices SPD 1 6
device protect DC-voltage systems against
surge voltages tested as SPD according
to IEC 61643-11 -
10 Efficient cooling
system including the
following:
10.1 | CU.0001 Active 48VDC Cooling unit, split type, | 2 12
made for telecom applications,
complete with indoor and outdoor units
and all needed accessories. Based on
project specifications
10.2 | FCU.000 FREE Cooling unit complete with all its | | 6
! parts/units, as defined in the project
specfications
16.3 | CC5.001 Cooling control system, complete with | 1 6
connection and sensors as defined in
the specifications.
Connection to existing A/C unit(s) or
diesel generator to be included when
necessary in the designh
Civil Works and cabling:
Cl  CIV.000 | Concrete Blocks for Panel Supply and install (precast or In-situ) Concrete 6 42
1 structure base blocks grade 330Kg/m3. Size according to
calculated parameters.
Cl CIV.000 | Two polysthylene pipe Supply and install 2 polyethylene pipe 60-65mm | 6 18
1.2 |2 0D (5-6mm Wall thickness). buried al 66cm and
covered with clean soft soil with warning tape
along the pipe.(m)
CIV.000
1.3 |3
1 DC power Cable
1L1 | CABOOC | Power Installation of flexible, single DC 40 240
! Cable,450V/750V . HO ! cables acting as main supply for the
7Z-K Inverter mppt input. Including all
UL3386,35mm”"2,Blu | needed civil work and Cable tray/ladder
e,171A,LSZH that might be needed from the solar
Cable, VDE,UL generator to the Inverter. The cable
(Unit:meter) tray/ladder should be hot-dip
galvanized and the outdoor cables
should be UV protected. Cable lengths
to be confirmed from the site survey.
12 SAB-OOU Power Installation of flexible, single DC 40 240
) Cable,450V/750V,HO | cables acting as main supply for the
TZ-K Inverter mppt input. Including all
UL3386,35mm”2,Bla | needed civil work and Cable tray/ladder
ck,171A,LSZH that might be needed from the solar
Cable,VDE,UL generator to the Inverter. The cable
{Unit:meter) tray/ladder should be hot-dip
galvanized and the outdoor cables
should be UV protected. Cable lengths
to be confirmed from the site survey.
12 AC Cable
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IEA CABODC | Power Installation of flexible, double AC 20 120
’ Cable,300V,UL2464, | cables acting as main output of the
4x20AWG,Black{4Co | Inverter to the site main power
res:Yellow,Green,Vio | distribution box. Including all needed
let, White),9A,Non- civil work and Cable tray/ladder that
shielding Outdoor might be needed from the solar
Cable,UL generator to the Inverter. The cable
(Unit:meter) tray/ladder should be hot-dip
galvanized and the outdoor cables
should be UV protected. Cable length
to be determined from the remeasured
site survey.
13 Steel Structure
Installation including
Conrete bases and/or
wall fixings.
13.1 Hollow Rectangular Steel for high structure support for PV | 0 4]
Steel Shafts - 10 cm x | panels, for applications requiring high
Sem rise structure. Maximum 2m above
rooftop; or carport shading, lengths
shall be determined based on the site
survey, anti corrosion coated. The
structure needs to be designed to
withstand wind loads as per NL
137:2020.
13.2 Hollow Rectangular Steel for high structure support for PV | 0 0
Steel Shafis - 6 cm x | panels, for applications requiring high
3cem rise structure. Maximum 2m above
rooftop; or carport shading, lengths
shall be determined based on the site
survey, anti corrosion coated. The
structure needs to be designed to
withstand wind loads as per NL
137:2020.
13.3 Hot - Dip Galvanized | Hot - Dip Galvanized Right Angle bar, . 0 0
Right Angle bar for supporting the PV panels.
Installation. The hot dip galvanized
bars shall be pre drilled and
manufactured to ensure proper coating
of the steel.
14 Accessories Remote data logger equipment EZ 1 6
Logger. The remote access to logger
should be available license-free over 25
years
1l Irradiation monitor & accessories I 6
15 General Provisions
131 Design Drawing, PAT | The rate of drawings shall include the 1 6
file and As-Built preparation of Design and as built
Drawings. drawings according to design drawings,
required medifications, equipments
selection, and supporting documents
and calculations.
132 Testing & The rate of testing and commissioning 1 6
L Commissioning shall include labor, tools, works,
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. including software materials to achieve the testing and the
installation good running of the system. This is
including but not limited to pull-out
tests, coating thickness tests, earth
resistance tests, insulation tests, drop
voltage tests, Voo & Isc test,
performance tests, etc.
1A 312 TOTAL US Dollars
VAT
TOTAL+VAT US
Dollars
#2A: 6 KW NO Beqaa Area
Solar system
Ord. | TARIFE | Ttem Description Quantit | Nbrof | 1
Nr. v Sites
Total Uni | Tot | Wo
Quanti | t al rdin
ty Pri | Pric| g
e C
Electrical
Components:
i MOD.000 | Photovoltaic Module | Minimum power generated 500 Wp, 0 0
} Poly / Mono - >20% efficiency, operating temperature
crystalline §i range —40°C to +75°C , Positive power
tolerance of 0~+5% , with less than
0.6% Annual Degradation Over 25
years Dimensions: ~2000 mm x
~1000mm x ~40mm
2 DC3.000 | DC SYSTEM with DC SYSTEM with Accessories as per | 1 |
! Accessories the RFP specs
3 ESS.0001 | Energy Storage Li-ion cyclic battery bank, size 60 1 |
System - 60 KWh KWh. Charge/discharge efficiency
48V & >94% , life cycle > 6000 @85 % DOD,
Cabinet/Rack/Accesso | 25 DEG C, nominal voltage of the ESS
ries/Sensors shall be as per inverter compatibility.
4 ?CS-D”O ACSwitch panel Main | Installation of electrical distribution 1 1
Switch Panel box including plastic triangle key, glass
cover, main bus bar, earth bar and all
needed accessories.
5 DC3.00¢ |1 DC Combiner Box Installation of DC combiner box for the | 1 1
! solar PV panels in a string as per site
requirement.
6 | PRT.000! | Thermal-magnetic Installation of thermal - magnetic ] 1
circuit breaker 200A circuit breaker and required fuses as per
site requirement. M-type, voltage
rating 240VAC, 50/60 Hz
7 PRT.0005 | Thermal-magnetic Installation of thermal - magnetic 1 1
circuit breaker M1- circuil breaker and required fuses as per
DC site requirement. M-type, 65 A DC
8 SPDOOCT | Surge protective AC, surge protective devices SPD type | | 1

vy A% g e —and accessories
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device

2 protect low-voltage systems against
surge voltages tested as SPD type 2
according to [EC 61643-11 -
Maximum Continuous Operating
Voltage (Uc): (L-PE} 275 V,(L-L) 440
V. (L-N) 275V, (N-PE) 275 V
Discharge Current: | nominal 20 KA, [
maximum 40 kA &
Discharge current: | nominal 5 kA, |
maximum 15 kA

9 SPROOCZ | Surge protective DC, surge protective devices SPD
device protect DC-voltage systems against
surge voltages tested as SPD according
to IEC 61643-11 -
101 | CU0001 | Efficient cooling Active 48VDC Cooling unit, split type, | 2 2
system including the made for telecom applications,
following: complete with indoor and outdoor units
and all needed accessories. Based on
project specifications
10.2 ‘;CU-OOO FREE Cooling unit complete with all its | 1 1
parts/units, as defined in the project
specfications
103 | CCso1 Cooling control system, complete with | 1 1
connection and sensors as defined in
the specifications.
Connection to existing A/C unii(s) or
diesel generator to be included when
necessary in the design
Civil Works and Cabling:
Ci CIV.000 | Concrete Blocks for Panel Supply and install (precast or In-situ) Concrete 1 14
1.1 | structure base blocks grade 330K g/m3. Size according to
calculated parameters.
Cl CIV.000 [ Two polyethylene pipe Supply and install 2 polyethylene pipe 60-65mm | 1 6
1.2 | 2 OD (3-6mm Wall thickness), buried at 60cm and
covered with clean soft s0il with warning tape
along the pipe.(m)
Cl CIvV.000
1.3 [ 3
H DC Cable
L1 | CABOOC | Power Installation of flexible, single DC 40 40
l Cable,450V/750V,HO | cables acting as main supply for the
77-K Inverter mppt input. Including all
UL3386,35mm"2,Blu | needed civil work and Cable tray/ladder
e, 171A,LSZH that might be needed from the solar
Cable,VDE,UL generator to the Inverter. The cable
(Unit:meter) tray/ladder should be hot-dip
galvanized and the outdoor cables
should be UV protected. Cable lengths
to be confirmed from the site survey.
112 SAB—UOO Power Installation of flexible, single DC 40 40
- Cable,450V/750V,HO | cables acting as main supply for the
77-K Inverter mppt input. Including all

UL3386,35mm"2,Bla

needed civil work and Cable tray/ladder
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ck,171A L8SZH that might be needed from the solar
Cable, VDE,UL generator to the Inverter, The cable
{Unit:meter) tray/ladder should be hot-dip
galvanized and the outdoor cables
should be UV protected. Cable lengths
to be confirmed from the site survey.
12 AC Cable
12.1 gAB-OUO Power Installation of flexible, double AC 20 20
Cable,300V,UL2464, | cables acting as main output of the
4x20AWG,Black(4Co | Inverter to the site main power
res:Yellow,Green,Vie | distribution box. Including all needed
let, White),9A ,Non- civil work and Cable tray/ladder that
shielding Qutdoor might be needed from the solar
Cable,UL generator to the Inverter. The cable
{Unit:meter) tray/ladder should be hot-dip
galvanized and the outdoor cables
should be UV protected. Cable length
to be determined from the remeasured
site survey.
13 Steel Structure
Installation including
Conrete bases and/or
wall fixings.
13.1 Hollow Rectangular Steel for high structure support for PV | 0 0
Steel Shafts - 10 cm x | panels, for applications requiring high
5cm rise structure. Maximum 2m above
rooftop; or carport shading, lengths
shall be determined based on the site
survey. The structure needs to be
designed to withstand wind loads as per
NL 137:2020.
13.2 Hollow Rectangular Steel for high structure support for PV | 0 0
Steel Shafts - 6 em x| panels, for applications requiring high
3Jem rise structure. Maximum 2m above
rooftop; or carport shading, lengths
shall be determined based on the site
survey. The structure needs to be
designed to withstand wind loads as per
NL 137:2020.
13.3 Hot - Dip Galvanized | Hot - Dip Galvanized Right Angle bar, | 0 0
Right Angle bar for supporting the PV panels.
Installation. The hot dip galvanized
bars shall be pre drilled and
manufactured to ensure proper coating
of the steel.
14 Accessories Remote data logger equipment EZ 1 1
Logger. The remote access to logger
should be available license-free over 25
years
14.1 Irradiation monitor & accessories 1 1
15 General Provisions
151 Design Drawing, PAT | The rate of drawings shall include the 1 1
file and As-Built preparation of Design and as built
Drawings. drawings according to design drawings,
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required medifications, equipments
selection, and supporting documents
and calculations.

15.2 Testing & The rate of testing and commissioning | | 1
Commissioning shall include abaor, tools, works,
including software materials to achieve the testing and the
installation good running of the system. This is
including but not limited to pull-out
tests, coating thickness tests, earth
resistance tests, insulation tests, drop
voltage tests, Voc & Isc test,
performance tests, etc,
14212 TOTAL US Dollars
VAT
TOTAL+VAT US
Dollars
#3A: 4 KW Beqgaa Area
Photovoltaic System
S;d‘ TARIFF | [tem Description Nbr 8
' of
Sites
Total | Un | Tot | Wo
Quanti | Quant | it al rdi
ty ity Pri | Pri | ng
ce |ce
Electrical
Components:
! 11\"01)-000 Photovoltaic Module | Minimum power generated 500 Wp, 16 128
Poly / Mono - >20% efficiency, operating temperature
crystalline Si range —40°C to +75°C , Positive power
tolerance of 0~+5% , with less than
0.6% Annual Degradation Over 235
years Dimensions: ~2000 mm x
~1000mm x ~40mm
2 ?CSOOO DC HYBRID DC SYSTEM with Accessories as per | | 8
SYSTEM with the RFP specs
Accessories
3 ESS.0001 | Energy Storage Li-ion cyclic battery bank, total size 40 | | 8
System - 40 KWh KWh. Charge/discharge efficiency
48V & >94% , life cycle > 6000 @835 % DOD
Cabinet/Rack/Accesso | @25 DEG C, nominal voltage of the
ries/Sensors ESS shall be as per inverter
compatibility.
4 i\cs,oon ACSwitch panel Installation of electrical distribution ] 8
box including plastic triangle key, glass
cover, main bus bar, earth bar and all
needed accessories. As per site power
requirements
3 DES000 | DC Combiner Box Installation of DC combiner box for the | 1 8

!

solar PV panels in a string as per site
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requirement.

UL3386,35mm"2,Blu

needed civil work and Cable tray/ladder

6 PRT0001 | Thermal-magnetic Installation of thermal - magnetic 1 8
circuit breaker 200A | circuit breaker and required fuses as per
site requirement. M-type, voltage
rating 240VAC, 50/60 Hz
! PRT.0005 | Thermal-magnetic Installation of thermal - magnetic 1 &
circuit breaker M- circuit breaker and required fuses as per
DC site requirement, M-type, 65 A DC
8 SPDOOT | Surge protective AC, surge protective devices SPD type | 1 8
device 2 protect low-voltage systems against
surge voltages tested as SPD type 2
according to IEC 61643-11 -
Maximum Continuous Qperating
Voltage (Uc): (L-PE) 275 V,(L-L) 440
V,(L-N) 275V, (N-PE) 275 V
Discharge Current: [ nominal 20 kA, [
maximum 40 kA &
Discharge current: I nominal 5 kA, 1
maximum 15 kA
9 SPDO002 | Qurge protective DC, surge protective devices SPD ] g
device proiect DC-voltage systems against
surge voltages tested as SPD according
to [EC 61643-11 -
101 CUD00 | Efficient cooling Active 48VDC Cooling unit, split type, | 2 16
system including the made for telecom applications,
following: complete with indeor and outdoor units
and all needed accessories. Based on
project specifications
10.2 ‘I:CU-OOO FREE Cooling unit complete with all its | 1 8
parts/units, as defined in the project
specfications
10.3 | CCS.001 Cooling control system, complete with | | 8
connection and sensors as defined in
the specifications.
Connection to existing A/C unit(s) or
diesel generator to be included when
necessary in the design
Civil Works and
Cabling:
Cl | CIV.000 | Conerete Blocks for Panel Supply and install {precast or In-situ) Concrete 8 36
I.1 l structure base blocks grade 350K g/m3. Size according 1o
calculated paramelers.
Ci | CIV.000 | Two polyethylene pipe Supply and install 2 polyethylene pipe 60-65mm | 8 32
1.2 | 2 OD (3-6mm Wall thickness), buried at 60cm and
covered with clean soft soil with warning tape
along the pipe.(m)
Cl CIV.600
13 |3
10 DC Cable
0.1 lCAB-OGO Power Installation of flexible, single DC 40 320
Cable 450V/750V.HO | cables acting as main supply for the
77-K Inverter mppt input, Including all
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e,171A LSZH that might be needed from the solar
Cable, VDE,UL generator to the Inverter. The cable
(Unit:meter) tray/ladder should be hot-dip
galvanized and the outdoor cables
should be UV protected. Cable lengths
to be confirmed from the site survey.
102 | CABOGO | Power Installation of flexible, single DC 40 320
B Cable,450V/750V,HO | cables acting as main supply for the
T7Z-K Inverter mppt input. Including ali
UL3386,35mm"2,Bla | needed civil work and Cable tray/ladder
ck,171A,LSZH that might be needed from the solar
Cable,VDE, UL generator to the [nverter. The cable
{(Unit:meter) tray/ladder should be hot-dip
galvanized and the outdoor cables
should be UV protected. Cable lengths
to be confirmed from the site survey.
1 AC Cable
1L | CABOOO | Power Installation of flexible, 4 poles AC 20 160
7 Cable,300V,UL2464, | cables acting as main output of the
4x20AWG,Black(4Co | Inverter to the site main power
res:Yellow,Green,Vio | distribution box. Including all needed
let, White),9A ,Non- civil work and Cable tray/ladder that
shielding Outdoor might be needed from the solar
Cable, UL generator to the Inverter. The cable
(Unit:meter) tray/ladder should be hot-dip
galvanized and the outdoor cables
should be UV protected. Cable length
to be determined from the remeasured
site survey.
12 Steel Structure
Installation including
Conrete bases and/or
wall fixings.
121 Hollow Rectangular Steel for high structure support for PV | 18 144
Steel Shafts 10 em x 5 | panels, for applications requiring high
cm rise structure. Maximum 2m above
rooftop; or carport shading, lengths
shall be determined based on the site
survey. The structure needs to be
designed to withstand wind loads as per
NL [37:2020.
122 Hollow Rectangular Steel for high structure support for PV | 30 240
Steel Shafts 6 cm x 3 | panels, for applications requiring high
cm rise structure. Maximum 2m above
rooftop; or carport shading, lengths
shall be determined based on the site
survey. The structure needs to be
designed to withstand wind loads as per
NL 137:2020.
123 Hot - Dip Galvanized | Hot - Dip Galvanized Right Angle bar, | 72 576
Right Angle bar for supporting the PV panels.
Installation. The hot dip galvanized
bars shall be pre drilled and
manufactured to ensure proper coating
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of the steel.

13 Accessories
13.1 Remote data logger equipment EZ 1 8
Logger. The remote access to logger
should be available license-free over 25
years
13.2 [rradiation monitor & accessories i 8
14 General Provisions
141 Design Drawing, PAT | The rate of drawings shall include the 1 8
file and As-Built preparation of Design and as built
Drawings. drawings according to design drawings,
required modifications, equipments
selection, and supporting documents
and calculations.
142 Testing & The rate of testing and commissioning | 1 8
Commissioning shall include labor, tools, works,
including software materials to achieve the testing and the
installation good running of the system. This is
including but not limited to pull-out
tests, coating thickness tests, earth
resistance tests, insulation tests, drop
voltage tests, Voc & Isc test,
performance tests, etc.
1A 272 TOTAL US Dollars
VAT
TOTAL+VAT US
Dollars
#4A: 6 KW Beqaa Area
Photovoltaic System
gid' TARIFE | [tem Description Quanti | Nbr 32
ty of
Sites
Total | Un | Tot | Wo
Quant | it al rdi
ity Pri | Pri | ng
ce | ce
Electrical
Components:
! 11\4013,000 Photovoltaic Module | Minimum power generated 500 Wp, 24 768
Poly / Mono - >20% efficiency, operating temperature
crystalline 8i range —40°C to +75°C , Positive power
tolerance of 0~+5% , with fess than
0.6% Annual Degradation Over 25
years Dimensions: ~2000 mm x
~1000mm x ~40mm
: ?CS-UDO DC SYSTEM with DC SYSTEM with Accessories as per 1 32
Accessories the RFP specs
3 ES5.0001 | Energy Storage Li-ion cyclic battery bank, size 60 6 192
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System - 60 KWh KWh. Charge/discharge efficiency

48V & >94% , life cycle > 6000 @85 % DOD
Cabinet/Rack/Accesso | @25 DEG C, nominal voltage of the
ries/Sensors ESS shall be as per inverter
compatibility.
4 ACS.000 | ACSwitch panel Installation of electrical distribution ] 32

: box including plastic triangle key, glass

cover, main bus bar, earth bar and all
needed accessories, As per site power
requirements

3 ?CSOOO DC Combiner Box Installation of DC combiner box for the | | 32
solar PV panels in a siring as per site
requirement.

& PRTLO0T | Thermal-magnetic Installation of thermal - magnetic 1 32
circuit breaker 200A circuit breaker and required fuses as per
site requirement. M-type, voltage
rating 240VAC, 50/60 Hz

7 PRT.000> | Thermal-magnetic Installation of thermal - magnetic 1 32
circuit breaker M1- circuit breaker and required fuses as per
DC site requirement. M-type, 65 A DC

8 SPDOSCT | Surge protective AC, surge protective devices SPD type | | 32
device 2 protect low-voltage systems against

surge voltages tested as SPD type 2
according to [EC 61643-11 -
Maximum Continuous Operating
Voltage (Uc): (L-PE)} 275 V (L-L) 440
V. (L-N}275V,(N-PE) 275 V
Discharge Current: [ nominal 20 kA,
maximum 40 kA &
Discharge current; [ nominal 5 kA, [
maximum 15 kA

9 SPDO002 | Surge protective DC, surge protective devices SPD
device protect DC-voltage systems against
surge voltages tested as SPD according
10 1EC 61643-11 -

01| CUuB0ol | Efficient cooling Active 48VDC Cooling unit, split type, | 2 64
system including the made for telecom applications,
following: complete with indoor and outdoor units

and all needed accessories. Based on
project specifications

102 TCU-OOO FREE Cooling unit complete with all its | 1 32
parts/units, as defined in the project
specfications

10.3 | CCs.001 Cooling control system, complete with | ] 32
connection and sensors as defined in
the specifications.

Connection to existing A/C unit(s) or
diesel generator to be included when
necessary in the design

Civil Works and
Cabling:
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[ CI CIV.000 | Concrete Blocks for Panel Supply and install (precast or In-situ) Concrete 32 220
1.1 |1 structure base blocks grade 350Kg/m3. Size according to
calculated parameters.
C1 | CIV.000 | Two polycthylene pipe Supply and install 2 polyethylene pipe 60-65mm 32 96
1.2 |2 OD (5-6mm Wall thickness). buried at 60cm and
covered with clean soft soil with warning tape
along the pipe.(m)
Cl CIV.000
1.3 | 3
10 DC Cable
101 fABOOO Power Installation of flexible, single DC 40 1280
Cable,450V/750V.,HO | cables acting as main supply for the
77-K Inverter mppt input. Including all
UL3386.35mm"2,Blu | needed civil work and Cable tray/ladder
e, 171A,LSZH that might be needed from the solar
Cable,VDE,UL generator to the Inverter. The cable
(Unit:meter) tray/ladder should be hot-dip
galvanized and the outdoor cables
should be UV protected. Cable lengths
to be confirmed from the site survey.
102 EAB-ODO Power Installation of flexible, single DC 490 1280
) Cable,450V/750V.HO | cables acting as main supply for the
77-K Inverter mppt input. Including af}
UL3386,35mm”2,Bla | needed civil work and Cable tray/ladder
ck, 1 T1A,LSZH that might be needed from the solar
Cable,VDE,UL generator to the Inverter. The cable
(Unit:meter) tray/ladder should be hot-dip
galvanized and the outdoor cables
should be UV protected. Cable lengths
to be confirmed from the site survey.
1 AC Cable
111 | CABOOO | Power Installation of flexible, 4 poles AC 20 640
? Cable,300V,UL2464, | cables acting as main output of the
Ax20AWG,Black(4Co | Inverter to the site main power
res:Yellow,Green,Vio | distribution box. Including all needed
let, White),9A Non- civil work and Cable tray/ladder that
shielding Outdoor might be needed from the solar
Cable, UL generator to the Inverter. The cable
(Unit:meter) tray/ladder should be hot-dip
galvanized and the outdoor cables
should be UV protected. Cable length
to be determined from the remeasured
sile survey.
12 Steel Structure
Installation including
Conrete bases and/or
wall fixings.
121 Hollow Rectangular Steel for high structure support for PV 1 30 960
Steel Shafts - 10 cm x | panels, for applications requiring high
Scm rise structure. Maximum 2m above
rooftop; or carport shading, lengths
shall be determined based on the site
survey. The structure needs to be
designed to withstand wind loads as per
NL 137:2020.
Hollow Rectangular Steel for high structure support for PV | 42 1344

Instaliation, (perations and maintenance of Solar Power SyStem sl £ et ey 1od 2l ol Blias TR L IR s Wevy

VAV Y. e -and accessories




’7 Steel Shafts 6 cm x 3 | panels, for applications requiring high
cm rise structure. Maximum 2m above
rooftop; or carport shading, lengths
shall be determined based on the site
survey. The structure needs to be
designed to withstand wind loads as per
NL 137:2020.
Hot - Dip Galvanized | Hot - Dip Galvanized Right Angle bar, | 96 3072
Right Angle bar for supporting the PV panels.
Installation. The hot dip galvanized
bars shall be pre drilled and
manufactured to ensure proper coating
of the steel.
13 Accessories
13.1 Remote data logger
equipment EZ
Logger. The remote
access to logger
should be available
license-free over 25
years
13.2 Irradiation monitor &
accessories
14 General Provisions
141 Design Drawing, PAT | The rate of drawings shall include the 1 32
file and As-Built preparation of Design and as built
Drawings. drawings according to design drawings,
required modifications, equipments
selection, and supporting documents
and calculations.
14.2 Testing & The rate of testing and commissioning | 1 32
Commissioning shall include labor, tools, works,
including software materials to achieve the testing and the
installation good running of the system. This is
including but not limited to pull-out
tests, coating thickness tests, earth
resistance tests, insulation tests, drop
voltage tests, Voo & 1sc test,
performance tests, efc.
1A 272 TOTAL US Dollars
VAT
TOTAL+VATUS
Dollars
#5A: 10 KW Beqaa Area
Photovoltaic System
Ord. ) TARIFE | J{em Description Quanti | Nbr 8
Nr.
ty of
Sites
Total | Un | Tot | Wo
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Quant | it al | rdi
ity Pri | Pri | ng
ce | ce
Electrical
Components:
! ‘l\’IOD-OOO Photovoltaic Module | Minimum power generated 500 Wp, 24 192
Poly / Mono - >20% efficiency, operating temperature
crystalline Si range —40°C to +75°C , Positive power
tolerance of 0~+5% , with less than
0.6% Annual Degradation Over 25
years Dimensions: ~2000 mm x
~1000mm x ~40mm
2 ?CS-OOO DC SYSTEM with DC SYSTEM with Accessories as per 1 8
Accessories the RFP specs
3 ESS.0001 | Energy Storage Li-ion cyclic battery bank, size 100 1 8
System - 100 KWh KWh. Charge/discharge efficiency
418V & >04%, , life cycle > 6000 @85 % DOD
Cabinet/Rack/Accesso | @25 DEG C, nominal voltage of the
ries/Sensors ESS shall be as per inverter
compatibility.
4 f*CS-UOO ACSwitch panel Installation of electrical distribution 1 8
box including plastic triangle key, glass
cover, main bus bar, earth bar and all
needed accessories. As per site power
requirements
5 ?CS 000 | DC Combiner Box installation of DC combiner box for the | 1 3
solar PV panels in a string as per site
requirement.
6 | PRT.OO0T | Thermal-magnetic Installation of thermal - magnetic | 8
circuit breaker 200A circuit breaker and required fuses as per
site requirement. M-type, voltage
rating 240VAC, 50/60 Hz
7 FRT.0005 | Thermal-magnetic Installaticn of thermal - magnetic 1 8
circuit breaker MI- circuit breaker and required fuses as per
DC site requirement. M-type, 65 A DC
8 SPDDOOL | Syrge proteciive AC, surge protective devices SPD type | | 8
device 2 protect low-voltage systems against
surge voltages tested as SPD type 2
according to IEC 61643-11 -
Maximum Continuous Operating
Voltage (Uc): (L-PE) 275 V,(L-L) 440
V,(L-N) 275V, (N-PE) 275 V
Discharge Current: | nominal 20 kA, 1
maximum 40 kA &
Discharge current: [ nominal 5 kA, |
maximum 15 kA
g SPDOOG2 | Surge protective DC, surge protective devices SPD 1 8
device protect DC-voltage systems against
surge voltages tested as SPD according
to IEC 61643-11 -
100 | cuooel | Efficient cooling Active 48VDC Cooling unit, split type, | 2 16
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system including the
following:

made for telecom applications,
complete with indoor and outdoor units
and all needed accessories. Based on
project specifications

102 ]FCU-OOO FREE Cooling unit complete with all its | 1 8
parts/units, as defined in the project
spectications
103 | ceso0l Cooling control system, complete with | 1 8
connection and sensors as defined in
the specifications.
Connection to existing A/C unit(s) or
diesel generator to be included when
necessary in the design
Civil Works and
Cabling:
Cl | CIV.000 ; Concrete Blocks for Panel Supply and install (precast or In-situ) Concrete & 56
1.1 1 structure base blocks grade 350K g/m3. Size according to
calculated parameters.
1 CIV.000 | Two pelyethylene pipe Supply and install 2 polyethylene pipe 60-65mm | 8 24
1.2 | 2 OD (5-6mm Wall thickness), buried at 60cm and
covered with clean soft soil with warning tape
along the pipe.(m)
C1 CIv.000
1.3 |3
10 DC Cable
101 | CABODO | Power Installation of flexible, single DC 40 320
1 Cable,450V/750V,HO | cables acting as main supply for the
7Z-K Inverter mppt input. Including all
UL3386,35mm"2,Blu | needed civil work and Cable tray/ladder
e, 171A,LSZH that might be needed from the solar
Cable,VDE,UL generator to the Inverter. The cable
(Unit:meter) tray/ladder should be hot-dip
galvanized and the outdoor cables
should be UV protected. Cable lengths
to be confirmed from the site survey.
10.2 1 CABOGO © Power Installation of flexible, single DC 40 320
h Cable,450V/750V,HO | cables acting as main supply for the
TZ-K Inverter mppt input. Including all
UL3386,35mm"2,Bla | needed civil work and Cable tray/ladder
ck, 171ALSZH that might be needed from the solar
Cable,VDE,UL generator to the Inverter. The cable
(Unit:meter) tray/ladder should be hot-dip
galvanized and the outdoor cables
should be UV protected. Cable lengths
to be confirmed from the site survey.
t AC Cable
FLL | CABOOD | Power Installation of flexible, 4 poles AC 20 160
’ Cable.300V,UL2464, | cables acting as main output of the
4x20AWG,Black(4Co | Inverter to the site main power

res:Yellow,Green,Vio
let, White),9A Non-
shielding Cutdoor
Cable, UL
(Unit:meter)

distribution box. Including all needed
civil work and Cable tray/ladder that
might be needed from the solar
generator to the [nverter. The cable
tray/ladder should be hot-dip
galvanized and the outdoor cables
should be UV protected. Cable lengtiy
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to be determined from the remeasured
site survey.
12 Steel Structure
Installation including
Conrete bases and/or
wall fixings.
121 Hollow Rectangular Steel for high structure support for PV | 30 240
Steel Shafts - 10 cm x | panels, for applications requiring high
5cm rise structure. Maximum 2m above
rooftop; or carport shading, lengths
shall be determined based on each site
survey. The structure needs to be
designed to withstand wind loads as per
NL 137:2020.
Hollow Rectangular Steel for high structure support for PV | 42 336
Steel Shafts 6 cm x 3 | panels, for applications requiring high
cm rise structure. Maximum 2m above
roofiop; or carport shading, lengths
shall be determined based on each site
survey. The structure needs to be
designed to withstand wind loads as per
NL 137:2020.
Hot - Dip Galvanized | Hot - Dip Galvanized Right Angle bar, | 96 768
Right Angle bar for supporting the PV panels.
Installation. The hot dip galvanized
bars shall be pre drilled and
manufactured to ensure proper coating
of the steel.
13 Accessories
13.1 Remote data logger 1 8
equipment EZ
Logger, The remote
access to logger
should be available
license-free over 25
years
13.2 Irradiation monitor & 1 8
accessories
14 General Provisions
14.1 Design Drawing, PAT | The rate of drawings shall include the 1 8
file and As-Built preparation of Design and as built
Drawings. drawings according 10 design drawings,
required modifications, equipments
selection, and supporting documents
and calculations.
142 Testing & The rate of testing and commissioning | 8
Comimissioning shall include labor, tools, works,
including software materials to achieve the testing and the
installation good running of the system. This is
including but not limited to pull-out
tests, coating thickness tests, earth
resistance tests, insulation tests, drop
voltage tests, Voc & Isc test,
performance tests, etc.
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1A 2/2

TOTAL US Dollars

Carrie
d To
Collec
tion

2448

VAT

TOTALAVAT US
Dollars

#6A: 4 KW Remote
Outdoor LTE

Beqaa Area

Ord.
Nr

TARIFF

[tem

Description

Quanti

Nbr
of
Sites

51

Total
Quant
ity

Un
it
Pri
ce

Tot
al
Pri
ce

Wo
rdi

ng

Electrical
Components:

MOD.000
1

Qutdoor cabinet

Capable to host the inverter and new
ESS system. Should have a heat
exchanger and/or DC cooling system to
maintain the temperature below 35
Celstus

51

[ ]

INV.0001

AC Hybrid System

Hybrid Controller / Hybrid Off-Grid
Inverte, Max generator Power (DC)
35000 Wp solar generator, max input
voltage 1000 V., AC rated power (at
230 V 50 Hz) 25000 W, AC nominal
voltage 3/N/PE: 220 V /380 V,
Efficieny 95% ~ 99%, Operating
temperature range — 25°C to +60°C,
Max output current/ rated output
current >36 A / Phase,three phase
output with power factor = 1 at rated
power. Degree of protection (as per
IEC 60529) IP65, Interface: Ethernet /
WLAN / RS485

Data interface: SMA Modbus /
SunSpec / Modbus / Speedwire,
Webconnect. Off-grid capable / Fuel
Save Controller

compatibie. Input-side disconnection
device

Ground fault monitoring / grid
monitoring

DC reverse polarity protection / AC
short-circuit

current capability / galvanically isolated

All-pole sensitive residual-current
monitoring unit

51
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Protection class (according to [EC
62109-1) /overvoltage category
(according to 1IEC 62109-1) AC/DC
surge arrester. Reverse Power
Protection with Diesel Generator. And
all needed control accessories including
RG45 cables, connection to Diesel
generator,..

3 ESS.0001 | Energy Storage Li-ion cyclic battery bank, size 40 ] 51
System - 40 KWh KWh. Charge/discharge efficiency
48V & >94% , life cycle > 6000 @85 % DOD
Cabinet/Rack/Accesso | @35 DEG C, nominal voltage of the
ries/Sensors ESS shall be as per inverter
compatibility.
4 II‘\CS-OOO ACSwitch panel Installation of electrical distribution 1 51
box including plastic triangle key, glass
cover, main bus bar, earth bar and all
needed accessories. As per site power
requirements
3 ?CS-OOO DC Combiner Box Installation of DC combiner box for the | 1 51
solar PV panels in a string as per site
requirement.
6 FRT.000T | Thermal-magnetic Installation of thermal - magnetic 2 102
circuit breaker 200A circuit breaker and required fuses as per
site requirement. M-type, voltage
rating 240VAC, 50/60 Hz
7 FRT.0005 | Thermal-magnetic Installation of thermal - magnetic 2 102
circuit breaker M- circuit breaker and required fuses as per
DC site requirement. M-type, 65 A DC
8 SPDOOCT | Surge protective AC, surge protective devices SPD type | 2 102
device 2 protect low-voltage systems against
surge voltages tested as SPD type 2
according to IEC 61643-11 -
Maximum Continuous Operating
Valtage (Uc): {(L-PE) 275 V (L-L) 440
V,(L-N) 273 V, (N-PE) 275 V
Discharge Current: I nominal 20 kA, |
maximum 40 kA &
Discharge current: | nominal 5 kA, 1
maximun |5 kA
9 SPDO002 | Qyyrge protective DC, surge protective devices SPD 0 0
device protect DC-voltage systems against
surge voltages tested as SPD according
to I[EC 61643-11 -
Civil Works and
Cabling:
C1 | CIV.000 | Concrete Blocks for Panel Supply and install (precast or In-situ) Concrete 51 337
1.1 |1 structure base blocks grade 350K g/m3, Sire according to
calculated parameters.
Cl CIV.000 [ Two polyethylene pipe Supply and install 2 polyethylene pipe 60-65mm | 31 153
1.2 |2 OD (5-6mm Wall thickness), buried at 60cm and

covered with clean sofi soil with warning tape
along the pipe.(m}

[nstallation, Operations and maintenance of Solar Power System asd i o ol s Wl sl dlag Ladi e 8378088 5 fapes Laflie

Vi afva._e—and accessories




Cl CIV.000
1.3 13
16 DC Cable
16.1 ‘ICAB-OOU Power Installation of flexible, single DC 10 510
Cable 450V/750V,HO | cables acting as main supply for the
7Z-K Inverter mppt input. Including all
UL3386,35mm"2,Blu | needed civil work and Cable tray/ladder
e, I 7TIALSZH that might be needed from the solar
Cable,VDE,UL generator to the Inverter. The cable
{Unit:meter) tray/ladder should be hot-dip
galvanized and the outdoor cables
should be UV protected. Cable lengths
to be confirmed from the site survey.
102/ CAB.OOD | Power Installation of flexible, single DC 10 510
- Cable 450V/750V,HO | cables acting as main supply for the
7Z2-K Inverter mppt input. Including all
UL3386,35mm"2,Bla | needed civil work and Cable tray/ladder
ck, [71A,LSZH that might be needed from the solar
Cable, VDE,UL generator to the Inverter. The cable
{Unit:meter) tray/ladder should be hot-dip
galvanized and the outdoor cables
should be UV protected. Cable lengths
to be confirmed from the site survey.
1 AC Cable
L1 CABOOO | Power Installation of flexible, 4 poles AC 20 1020
? Cable,300V,UL2464, | cables acting as main output of the
4x20AWG,Black(4Co | Inverter to the site main power
res:Yellow,Green,Vio | distribution box. Including all needed
let, White),9A ,Non- civil work and Cable tray/ladder that
shielding Outdoor might be needed from the solar
Cable,UL generator to the Inverter. The cable
(Unit:meter) tray/ladder should be hot-dip
galvanized and the outdoor cables
should be UV protected. Cable length
to be determined from the remeasured
site survey.
12 Steel Structure
Installation including
Conrete bases and/or
wall fixings.
121 Hollow Rectangular Steel for high structure support for PV | 0 4]
Steel Shafts - 10 cm x | panels, for applications requiring high
5cm rise structure. Maximum 2m above
rooftop; or carport shading, lengths
shall be determined based on each site
survey. The structure needs to be
designed to withstand wind loads as per
NL 137:2020.
Hollow Rectangular Steel for high structure support for PV | 0 0

Steel Shafts 6 cm x 3
<m

panels, for applications requiring high
rise structure. Maximum 2m above
rooftop; or carport shading, lengths
shall be determined based on each site
survey. The structure needs to be
designed to withstand wind loads as per
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NL 137:2020.
Hot - Dip Galvanized | Hot - Dip Galvanized Right Angle bar, | 0 0
Right Angle bar for supporting the PV panels.
Installation. The hot dip galvanized
bars shall be pre drilled and
manufactured 1o ensure proper coating
of the steel.
13 Accessories
131 Remote data logger 1 5]
equipment EZ
Logger. The remote
access to logger
should be available
license-free over 25
years
132 Irradiation monitor & | 51
accessories
14 General Provisions
14.1 Design Drawing, PAT | The rate of drawings shall include the 1 51
file and As-Built preparation of Design and as built
Drawings. drawings according to design drawings,
required modifications, equipments
selection, and supporting documents
and calculations.
14.2 Testing & The rate of testing and commissioning | | 51
Commissioning shall include labor, tools, works,
including software materials to achieve the testing and the
installation good running of the system. This is
including but not limited to pull-out
tests, coating thickness tests, garth
resistance tests, insulation tests, drop
voltage tests, Voc & Isc test,
performance tests, etc.
1A272 TOTAL US Dollars
VAT
TOTAL+VAT US
Dollars
Quant | Price § Within the | Price $ Price $
Commercial Template: Lotl ity Within the Second For first For second year
Description: Install and O&M first year of | year of year After after Warranty
of Solar system in Bekaa area Warranty Warranty | Warranty Wording

Total cost of installation, copy
from tables above (1A 2/2)

Operate, Suppert and Maintenance for 8
4KW with PV Panels

Operate, Suppert and Maintenance for [
aKwW without PV Panels

Operate, Support and Maintenance for 32
BKW with PV Panels)
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Operate, Support and Maintenance for 1

6KW without PV Panels

Operate, Support and Maintenance for 8

10KW with PV Panels

Operate, Support and Maintenance for 51
4KW Remote LTE Sites without PV

Panels

Supply and install concrete shelter 51

{1.5m*1.5*2.3})to enclose outdoor battery
cabinets. Walls thickness {12mm reinforced
concrete grade 340kg/m3) with reinforced
double sheet metal door and ventilation
windows with metal net.

Total Cost for Lotl (sum of
above)

VAT

Grand Total for Lotl

PV Required or .
Power Installation
Region Not
Site Type {Ground/Flat
LOT3 (4/6/10KW) | Roof/Slope
Roof)
R Active .
Tarchich . ML2 PV not Requitred | 4 Flat Roof
Cabinet
Faqgra co ML1 PV Required 4 Ground
Laklouk co Mil PV Required 4 Ground
Baskinta co ML2 PV Required 4 Ground
Dhbaiyeh co ML2 PV Requirad 4 Ground
Kfar Akab co MmL2 PV Required 4 Flat Roof
Zaarour co ML2 PV Required 4 Slope Roof
Salima co Mi2 P¥ not Required | 4 Slope Roof
BEIRUT
Amrousieh co A PV Required 4 Siope Roof
Btater CcO ML3 PV Required 4 Ground
Deir couche co ML3 PV Required 4 Slope Roof
Peir El Kamar co ML3 PV Required 4 Ground
Kabr Chmoun co ML3 PV Required 4 Ground
Kfar Aamay Cco ML3 PV Required 4 Ground
Maaser Ech | ¢ ML3 PY Required 4 Ground
Chouf
Rechmaya Cco ML3 PV Required 4 Ground
Hrajel Hill LTE ML1 PV Required Ground
Meyrouba .
Water Tank LTE MLl PV Required 4 Ground
Laldouk - LTE ML1 PV not Required | 4 Ground
Remote
Bentaail LTE ML1 PY not Required 4 Ground
Eddeh LTE ML1 PV not Required | 4 Ground
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PV R ired
. equired or Power Installation
Region Not

Site Type {Ground/Flat

LOT3 (4/6/10KW) | Roof/Slope

Roof)
Ain el Delbe LTE ML PV not Required | 4 Ground
Ayoun Es
simane - LTE ML1 PY not Required | 4 Ground
Slopes
Berket hjoula LTE ML1 PV not Required | 4 Ground
Dahr e.l LTE ML1 PV not Required | 4 Ground
Hussein
Don Bosco LTE ML1 PV not Required | 4 Ground
Kfar Baal LTE ML1 PV not Required | 4 Ground
Tallet Hrajil LTE ML1 PV not Required | 4 Ground
Wata el Joz LTE ML1 PY not Required | 4 Ground
Dahr El Baidar | LTE ML3 P¥ not Required i 4 Ground
not
Kafar working | ML1 PY¥ not Required | 4 Ground
old wLL
BEIRUT

Araya O=M/N 8 PV Required 4 Flat Roof
Beqaata Shelter ML1 PV not Required | 4 Ground
Blat Shelter ML PV not Required | 4 Ground
Bgaatouta Shelter ML1 PV notl Required | 4 Ground
Ehmez Shelter ML1 PV not Required | 4 Ground
Feghal Sheiter ML1 PV not Required | 4 Ground
Hessarat Shelter MLL PV not Required | 4 Ground
Raachine Shelter ML PV not Required | 4 Ground

RUT .
Alrport Shelter iE[ PV Reguired 4 Slope Roof

-~ i
Aintoura Shelter | ML1 PV Required 4 Ground
keserwan
Ghazir Shelter | Shelter ML1 PV not Required | 4 Ground
Aintoura co ML2 PV Required 6 Ground
Boi
ois de co ML2 PV Required 6 Slope Roof
Boulogne
Broumana Cco ML2 PV Required 6 Ground
Bteghrine co ML2 PV Required 6 Ground
Mansourieh co ML2 PV Reguired 6 Ground
Ras El Metn co ML2 PV Required 6 Slope Roof
. BEIR .

Wadi Chahrour | CO 8 Ut PV Required 6 Flat Roof
Aabey co ML3 PV Required 6 Slope Roof
Ain Dara co ML3 PV Reguired 6 Slope Roof
Ain Zhalta co ML3 PV Required 6 Slope Roof
Bayssour Cco ML3 PV Required 6 Fiat Roof |
Bhamdoun co ML3 PV Required 3 Flat Roof
Chbanieh cO ML3 PV Required 6 Ground
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PV Required or

Region Not Power Installation

Site Type {Ground/Flat
LOT2 {4/6/10Kkw) | Roof/Slope
Roof)

Damour co ML3 PV Required 6 Ground
Deir Koubel co ML3 PV Required [ Ground
Dibbiye co ML3 PV Required 6 Slope Roof
Kornayel co ML3 PV Required 6 Slope Roof
Eﬂha;l:?at Ech 1o ML3 PV Required 6 Ground
Moukhtara co ML3 PV Required 6 Flat Roof
Niha co ML3 PV Required Ground
Saofar co ML3 PV Required 6 Ground
Azkoura co ML1 PV Required 10 Flat Roof
Almat co ML1 PV Required 10 Slope Roof
Annaya co ML1 PV Required 10 Slope Roof
SA%_?:::S Cco ML1 PV Required 10 Stope Roof
Bejje co ML1 PV Required 10 Flat Roof
Ehmej co ML1 PV Required 10 Slope Roof
Fatka co ML1 PV Required 10 Flat Roof
Fatri co ML PV Required 10 flat Roof
Ghabat Cco ML1 PV Required 10 Siope Roof
Ghine cO ML1 PV Required 10 Flat Roof
Ghosta cC MLL PV Required 10 Flat Roof
Halate co ML1 PV Required 10 Slope Roof
Hrajel co MLl PV Required 10 Slope Roof
leita co ML1 PV Required 10 Slope Roof
Kfar Yassine Cco ML1 PV Reguired 10 Flat Roof
Kfarzebyan co ML1 PV Required 10 Flat Roof
Lehfed Cco ML1 PV Required 10 Slope Roof
Mastita co ML1 PV Required 10 Slope Roof
Mayfouk Cco ML1 PV Required 10 Siope Roof
Meyrouba co ML1 PV Required 10 Flat Roof
Mounsef co ML1 PV Required 10 Flat Roof
Mradiyeh co ML1 PV Required 10 Flat Roof
Obeidate CcO ML1 PV Required 10 Slope Roof
Qartaba co ML1 PV Required 10 Flat Roof
Yahchouch Cco ML1 PV Required 10 Flat Roof
Dekouane co ML2 PV Required 10 Flat Roof
Dhour choueir | CO ML2 PV Required 10 Slope Roof
Jal Ed Dib CoO ML2 PV Required 10 Flat Roof
Jouret Ballout | CO ML2 PV Required 10 Flat Roof
Haddath Co EEIRUT PV Required 10 Flat Roof
Souk El Ghark | CO BEIRUT | PV Required 10 Flat Roof

Installation, Operations and maintenance of Solar Power System 224

Al oS,

w1 A/AT. 2 and accessories

1 ol e ey LRl oS5 or L £ 1) T bl




PV Required or .
Power Installation
Region | Not
Site Type {Ground/Flat
LOT3 {4/6/10KW)} | Roof/Slope
Roof)
B
Baakline co ML3 PV Required 10 Ground
Hammana co ML3 PV Required 10 Slope Roof
Kfarhim co ML3 PV Required 10 Flat Roof
m‘;fc'h Co ML3 PV Required 10 Ground
Kfarzebivan — 7p ML1 PV Required 10 Ground
Entrance
#1A: 4 KW NO Mount Lebanon Area
Solar system
Or | TARI | Item Description Qua | Nbr |11
d. | FF ntity | of
Nr Sites
Total | Un | To | Wor
Qua |it | tal | ding
ntity | Pri | Pri
ce | ce
Electrical
Components:
1 MOD. | Photovoltaic Minimum power generated 500 Wp, >20% 0 0
0001 Module Poly / efficiency, operating temperature range —40°C
Mono - crystalline | to +75°C , Positive power tolerance of 0~+3%
Si , with less than 0.6% Annual Degradation
Over 25 years Dimensions: ~2000 mm x
~1000mm x ~40mm
2 | DCS.0 | DCSYSTEM with | DC SYSTEM with Accessories as per the 1 11
001 Accessories RFP specs
3 | ESS.0 | Energy Storage Li-ion cyclic battery bank, total size of 40 ] 11
001 System - 40 KWH | KWh. Charge/discharge efficiency >94% ,
-48V & life cycle > 6000 @85 % DOD, 35 DEG C,
Cabinet/Rack/Acc | nominal voltage of the ESS shall be as per
essories/Sensors inverter compatibility.
4 | ACS.0 | AC Switch panel Installation of electrical distribution box 1 Il
001 (Main Switch including plastic triangle key, glass cover,
Panel) main bus bar, earth bar and all needed
accessories.
5 | DCS.0 | DC Combiner Box | Installation of DC combiner box for the solar | 1 11
001 PV panels in a string as per site requirement.
6 | PRT.0 | Thermal-magnetic | Installation of thermal - magnetic circuit 1 11
001 circuit breaker breaker and required fuses as per site
200A requirement. M-type, voltage rating
240VAC, 50/60 Hz
7 | PRT.0 | Thermal-magnetic | Installation of thermal - magnetic circuit 1 11
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005 circuit breaker breaker and required fuses as per site
M1-DC requirement. M-type, 65 A DC
8 | SPDO | Surge protective AC, surge protective devices SPD type 2 2 22
001 device protect low-voltage systems against surge
voltages tested as SPD type 2 according to
IEC 61643-11 -
Maximum Continuous Operating Voltage
{(Uc): (L-PE) 275 V.(L-L) 440 V, (L-N) 275
V,{N-PE) 275V
Discharge Current: [ nominal 20 kA, |
maximum 40 kA & Discharge
current: I nominal 5 kA, 1 maximum 15 kA
9 | SPD0 | Surge protective DC, surge protective devices SPD protect 1 11
002 device DC-voltage systems against surge voltages
tested as SPD according to IEC 61643-11 -
10 Efficient cooling
system including
the following:
10 | CU.00 Active 48V DC Cooling unit, split type, made | 2 22
d 101 for telecom applications, complete with
indoor and outdoor units and all needed
accessories. Based on project specifications
10 | FCU.0 FREE Cooling unit complete with all its 1 11
2 | 001 parts/units, as defined in the project
specfications
10 | CCS.0 Cooling control system, complete with 1 11
3 |0l connection and sensors as defined in the
specifications.
Connection to existing A/C unit(s) or diesel
generator to be included when necessary in
the design
Civil Works and
cabling:
Ci | CIV.00 | Concrete Blocks for | Supply and install (precast or In-situ) Concrete 1 144
1.1 | 01 Panel structure base | blocks grade 330K g/m3. Size according to
calculated parameters.
Cl | CTV.00 | Two polyethylene Supply and install 2 polyethylene pipe 60-65mm 1 60
1.2 | 02 pipe OD (3-6mm Wall thickness). buried at 60cm and
covered with clean soft soil with warning tape
along the pipe.(m)
Cl | CIV.00
1.3 [ 03
11 DC power Cable
1t | CAB. | Power Installation of flexible, single DC cables 40 440
.1 10001 | Cable,450V/750V, | acting as main supply for the Inverter mppt
HO7Z-K input. Including all needed civil work and
UL3386,35mm"2, | Cable tray/ladder that might be needed from
Biue, 1 71A,LSZH | the solar generator to the Inverter. The cable
Cable,VDE,UL tray/ladder should be hot-dip galvanized and
{Unit:meter) the outdoor cables should be UV protecied.
Cable lengths to be confirmed from the site
survey.
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PAT file and As-
Built Drawings.

preparation of Design and as built drawings
according to design drawings, required
modifications, equipments selection, and
supporting documents and calculations.

11 | CAB. | Power Installation of flexible, single DC cables 40 440
2 | 0002 | Cable,450V/750V, | acting as main supply for the Inverter mppt
HO7Z-K input. Including all needed civil work and
UL3386,35mm"2, | Cable tray/ladder that might be needed from
Black,171A,LSZH | the solar generator to the [nverter. The cable
Cable,VDE,UL tray/ladder should be hot-dip galvanized and
{(Unit:meter) the outdoor cables should be UV protected.
Cable lengths to be confirmed from the site
survey.
12 AC Cable
12 | CAB. | Power Installation of flexible, double AC cables 20 220
.1 | 0003 | Cable,300V,UL24 | acting as main output of the [nverter to the
64,4x20AWG,Bla | site main power distribution box. Including all
ck(4Cores:Yellow, | needed civil work and Cable tray/ladder that
Green, Violet, Whit | might be needed from the solar generator to
e).9A Non- the Inverter. The cable tray/ladder should be
shielding Qutdoor | hot-dip galvanized and the outdoor cables
Cable,UL should be UV protected. Cable length to be
(Unit:meter) determined from the remeasured site survey.
13 Steel Structure
Installation
including Conrete
bases and/or wall
fixings.
13 Hollow Steel for high structure support for PV panels, | 0 0
A Rectangular Steel | for applications requiring high rise structure.
Shafts - 10 em x Maximum 2m above rooftop; or carport
5cm shading, lengths shall be determined based on
the site survey, anti corrosion coated. The
structure needs to be designed to withstand
wind loads as per NL 137:2020.
13 Hollow Steel for high structure support for PV panels, | 0 0
2 Rectangular Steel | for applications requiring high rise structure.
Shafts -6 cm x 3 | Maximum 2m above rooftop; or carport
cm shading, lengths shall be determined based on
the site survey, anti corrosion coated. The
structure needs to be designed to withstand
wind loads as per NL 137:2020.
13 Hot - Dip Hot - Dip Galvanized Right Angle bar, for 0 0
3 Galvanized Right | supporting the PV panels. Installation. The
Angle bar hot dip galvanized bars shall be pre drilled
and manufactured to ensure proper coating of
the steel.
14 Accessories Remote data logger equipment EZ Logger. 1 11
The remote access to logger shouid be
available license-free over 25 years
i4 Irradiation monitor & accessories 1 11
.l
15 General Provisions
15 Design Drawing, The rate of drawings shall include the 1 1
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15 Testing & The rate of testing and commissioning shall 1 1
2 Commissioning include labor, tools, works, materials to
including software | achieve the testing and the good running of
installation the system. This is including but not limited to
pull-out tests, coating thickness tests, earth
resistance tests, insulation tests, drop voltage
tests, Voc & Isc test, performance tests, etc.
1A 2/2 | TOTAL US
Dollars
VAT
Total+VAT US
Pollars
#IA: 4 KW Mount Lebanon Area
Photovoltaic
System
Or | TARI | ltem Description Quan | Nbr | 19
d. | FF tity of
Nr Sites
Total | Un | To | Wor
Quan | it | tal | ding
tity Pri | Pri
ce | ce
Electrical
Components:
1 MOD. | Photovoltaic Minimum power generated 500 Wp, >20% 16 304
0001 Module Poly / efficiency, operating temperature range —40°C
Mono - crystalline | to +75°C, Positive power tolerance of 0~+5%
Si , with less than 0.6% Annual Degradation
Over 25 years Dimensions: ~2000 mm x
~1000mm x ~40mm
2 { DCS.0 | DCHYBRID DC SYSTEM with Accessories as per the 1 19
001 SYSTEM with RFP specs
Accessories
3 | ESS.0 | Energy Storage Li-ion cyclic battery bank, total size 40 KWh. | 1 19
001 System - 40 KWh | Charge/discharge efficiency >94%, life cycle
48V & > 6000 @85 % DOD @25 DEG C, nominal
Cabinet/Rack/Acc | voltage of the ESS shall be as per inverter
essories/Sensors compatibility.
4 | ACS.0 | ACSwitch panel Installation of electrical distribution box 1 i9
001 including plastic triangle key, glass cover,
main bus bar, earth bar and all needed
accessories. As per site power requirements
5 | DCS.0 | DC Combiner Box | Installation of DC combiner box for the solar | 1 19
001 PV panels in a string as per site requirement.
6 | PRT.0 | Thermal-magnetic | Installation of thermal - magnetic circuit 1 19
001 circuit breaker breaker and required fuses as per site
200A requirement. M-type, voltage rating
240VAC, 50/60 Hz
7 | PRT.0 | Thermal-magnetic | Installation of thermal - magnetic circuit i 19
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005 circuit breaker breaker and required fuses as per site
M1-DC requirement. M-type. 65 A DC
8 | SPDO | Surge protective AC, surge protective devices SPD type 2 1 19
001 device protect low-voltage systems against surge
voliages tested as SPD type 2 according to
IEC 61643-11 -
Maximum Continuous Operating Voltage
(Uc): (L-PE) 275 V,(L-L) 440 V, (L-N) 275
V,(N-PE}275V
Discharge Current: | nominal 20 kA, |
maximum 40 kA & Discharge
current; | nominal 5 kA, I maximum 15 kA
9 | SPDO | Surge protective DC, surge protective devices SPD protect 1 19
002 device DC-voltage systems against surge voltages
tested as SPD according to IEC 61643-11 -
10 | CU.00 | Efficient cooling Active 48VDC Cooling unit, split type, made | 2 38
1101 system including for telecom applications, complete with
the following: indoor and outdoor units and ali needed
accessories. Based on project specifications
10 | FCU.0 FREE Cooling unit complete with all its 1 19
2] 001 parts/units, as defined in the project
specfications
10 | CCS.0 Cooling control system, complete with 1 19
3 |0t connection and sensors as defined in the
specifications.
Connection to existing A/C unit{s) or diesel
generator to be included when necessary in
the design
Civil Works and
Cabling:
10 DC Cable
C1 | CIV.00 | Concrete Blocks for | Supply and install (precast or [n-situ) Concrete 17 112
m Panel structure base | blocks grade 330Kg/m3. Size according 10
calculated parameters.
C1 | CIV.00 | Two polyethylenc Supply and install 2 polyethylene pipe 60-63mm 17 51
1.2 102 pipe 0D (5-6mm Wall thickness), buried at 60cm and
covered with clean soft soil with warning tape
along the pipe.(m)
C1 | CIV.00
1.3 | 03
10 | CAB. | Power Installation of flexible, single DC cables 40 760
11 0001 Cable,450V/750V, | acting as main supply for the Inverter mppt
HO7Z-K input. Including all needed civil work and
UL3386,35mm”2, | Cable tray/ladder that might be needed from
Blue,171A,LSZH | the solar generator to the Inverter. The cable
Cable,VDE,UL tray/ladder should be hot-dip galvanized and
{Unit:meter) the outdoor cables should be UV protected.
Cable lengths to be confirmed from the site
_ SUTVey.
10 | CAB. | Power Installation of flexible, single DC cables 40 760
21 0002 ! Cable,d50V/750V, | acting as main supply for the Inverter mppt
HO7Z-K input. Including all needed civil work and
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UL3386,35mm”2, | Cable tray/ladder that might be needed from
Black,171A,LSZH | the solar generator to the Inverter. The cable
Cable,VDE,UL tray/ladder should be hot-dip galvanized and
(Unit:meter) the outdoor cables should be UV protected.
Cable lengths to be confirmed from the site
SUrvey.
11 AC Cable
i1 | CAB. | Power Installation of flexible, 4 poles AC cables 20 380
[ 0003 Cable,300V,UUL24 | acting as main output of the Inverter to the
64.4x20AWG,Bla | site main power distribution box. Including all
ck(4Cores:Yellow, | needed civil work and Cable tray/ladder that
Green,Violet, Whit | might be needed from the solar generator to
e),9A Non- the Inverter. The cable tray/ladder should be
shielding Outdoor | hot-dip galvanized and the outdoor cables
Cable, UL should be UV protected. Cable length to be
{Unit:meter) determined from the remeasured site survey.
12 Steel Structure
[nstallation
including Conrete
bases and/or wall
fixings.
12 Hollow Steel for high structure support for PV panels, | 18 342
| Rectangular Steel | for applications requiring high rise structure.
Shafts 10 cmx 5 Maximum 2m above rooftop; or ecarport
cm shading, lengths shall be determined based on
the site survey. The structure needs to be
designed to withstand wind loads as per NL
137,2020.
12 Hollow Steel for high structure support for PV panels, | 30 570
2 Rectangular Steel | for applications requiring high rise structure.
Shafts6 cmx 3 cm | Maximum 2m above rooftop; or carpert
shading, lengths shall be determined based on
the site survey. The structure needs to be
designed to withstand wind loads as per NL
137:2020.
12 Hot - Dip Hot - Dip Galvanized Right Angle bar, for 72 1368
3 Galvanized Right | supporting the PV panels. Installation. The
Angle bar hot dip galvanized bars shall be pre drilled
and manufactured to ensure proper coating of
the steel.
13 Accessories
13 Remote data logger equipment EZ Logger. 1 19
. The remote access to logger should be
available license-free over 25 years
13 [rradiation monitor & accessories | 19
2
14 General Provisions
14 Design Drawing, The rate of drawings shall include the 1 19
. PAT file and As- preparation of Design and as built drawings
Built Drawings. according to design drawings, required
modifications, equipments selection, and
supporting documents and calculations.
14 Testing & The rate of testing and commissioning shall ] 19
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2 Commissioning include labor, tools, works, materials to
including software | achieve the testing and the good running of
installation the system. This is including but not limited 1o
pull-out tests, coating thickness tests, earth
resistance tests, insulation tests, drop voltage
tests, Voc & lsc test, performance tests, ete.
|A 2/2 | TOTAL US
Dollars
VAT
TOTAL+VAT US
Dollars
#4A: 6 KW Mount Lebanon Area
Photovoltaic
System
Or | TARI | Item Description Quan | Nbr | 21
d. | FF tity of
Nr Sites
Total | Un | To | word
Quan | it | tal | ing
tity Pri | Pri
ce | ce
Electrical
Components:
] MOD. | Photovoltaic Minimum power generated 300 Wp, >20% 24 504
0001 Module Poly / efficiency, operating temperature range —40°C
Mono - crystalline | to +75°C, Positive power tolerance of 0~+5%
Si , with less than 0.6% Annual Degradation
Over 25 years Dimensions: ~2000 mm x
~1000mm x ~40mm
5 [ DCS.0 | DC SYSTEM with | DC SYSTEM with Accessories as per the 1 21
001 Accessories RFP specs
3 | ESS.0 | Energy Storage Li-ion cyclic battery bank, size 60 KWh. 6 126
001 System - 60 KWh | Charge/discharge efficiency >94% , life cycle
48V & > 6000 @85 % DOD @25 DEG C, nominal
Cabinet/Rack/Acc | voltage of the ESS shall be as per inverter
essories/Sensors compatibility.
4 | ACS.0 | ACSwitch panel Installation of electrical distribution box 1 21
001 including plastic triangle key, glass cover,
main bus bar, earth bar and all needed
accessories. As per site power requirements
5 | DCS.0 | DC Combiner Box | Installation of DC combiner box for the solar | 1 21
001 PV panels in a string as per site requirement.
6 | PRT.0 | Thermal-magnetic | Instaliation of thermal - magnetic circuit 1 21
001 circuit breaker breaker and required fuses as per site
200A requirement. M-type, voltage rating
240V AC, 50/60 Hz
7 | PRT.0 | Thennal-magnetic | Installation of thermal - magnetic circuit 1 21
005 circuit breaker breaker and required fuses as per site
| MI1-DC requirement. M-type, 65 A DC
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8 | SPDO | Surge protective AC, surge protective devices SPD type 2 1 21
001 device protect low-voltage systems against surge
voltages tested as SPD type 2 according to
IEC 61643-11 -
Maximum Continuous Operating Voltage
(Uc): (L-PE) 275 V,(L-L) 440 V, (L-N) 275
V. (N-PE) 275V
Discharge Current: I nominal 20 kA, 1
maximum 40 kA & Discharge
current: [ nominal 53 kKA, I maximum 15 kA
9 SPDO | Surge protective DC, surge protective devices SPD protect
002 device DC-voltage systems against surge voltages
tested as SPD according to IEC 61643-11 -
10 | CU.00 | Efficient cooling Active 48VDC Cooling unit, split type, made | 2 42
d 101 system including for telecom applications, complete with
the following: indoor and outdoor units and all needed
accessories. Based on project specifications
1o | FCU0 FREE Cooling unit complete with all its 1 21
2| 001 parts/units, as defined in the project
specfications
10 | CCS.0 Cooling control system, complete with 1 21
301 connection and sensors as defined in the
specifications.
Connection to existing A/C unit(s) or diesel
generator to be included when necessary in
the design
Civil Works and
Cabling:
C1 [ CIV.00 | Concrete Blocks for | Supply and install (precast or In-situ) Concrete 21 147
0.1 01 Panel structure base | blocks grade 350Kg/m3. Size according to
calculated parameters,
Ci | CIV.00 | Two polyethylene Supply and install 2 polyethylene pipe 60-65mm 21 63
0.2 | 02 pipe OD (3-6mm Wall thickness), buried at 60cm and
covered with clean soft soil with warning tape
along the pipe.{m)
Cl | CIV.00
0.3 |03
10 DC Cable
10 | CAB. | Power Installation of flexible, single DC cables 40 840
1 0001 Cable450V/750V, | acting as main supply for the Inverter mppt
HO7Z-K input. Including all needed civil work and
UL3386,35mm"2, | Cable tray/ladder that might be needed from
Blue,I71A,LSZH | the solar generator to the Inverter. The cable
Cable,VDE,UL tray/ladder should be hot-dip galvanized and
(Unit:meter) the outdoor cables should be UV protected.
Cable lengths to be confirmed from the site
survey.
10 | CAB. | Power Installation of flexible, single DC cables 40 840
2 | 0002 | Cable,450V/750V, | acting as main supply for the Inverter mppt

HO7Z-K
UL3386,35mm"2,

input. Including all needed civil work and
Cable tray/ladder that might be needed from
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Black,171A,LSZH | the solar generator to the Inverter. The cable
Cable, VDE,UL tray/ladder should be hot-dip galvanized and
{Unit:meter) the outdoor cables should be UV protected.
Cable lengths to be confirmed from the site
survey.
11 AC Cable
1T | CAB. | Power [nstallation of flexible, 4 poles AC cables 20 420
1| 0003 Cable,300V,UL24 | acting as main output of the [nverter to the
64,4x20AWG,Bla | site main power distribution box. Including all
ck(4Cores:Yellow, | needed civil work and Cable tray/ladder that
Green,Violet, Whit | might be needed from the solar generator to
€),9A Non- the Inverter. The cable tray/ladder shouid be
shielding Qutdoor | hot-dip galvanized and the outdoor cables
Cable,UL should be UV protected. Cable length to be
{Unit:meter) determined from the remeasured site survey.
12 Steel Structure
Installation
including Conrete
bases and/or wall
tixings.
12 Hollow Steel for high structure support for PV panels, | 30 630
.1 Rectangular Steel | for applications requiring high rise structure.
Shafis - 10 cm x 5 | Maximum 2m above rooftop; or carport
cm shading, lengths shall be determined based on
the site survey. The structure needs to be
designed to withstand wind loads as per NL
137:2020.
Hollow Steel for high structure support for PV panels, | 42 882
Rectangular Steel | for applications requiring high rise structure.
Shafts 6 cm x 3 cm | Maximum 2m above rooftop; or carport
shading, lengths shall be determined based on
the site survey. The structure needs to be
designed to withstand wind loads as per NL
137:2020.
Hot - Dip Hot - Dip Galvanized Right Angle bar, for 96 2016
Galvanized Right | supporting the PV panels. Installation. The
Angle bar hot dip galvanized bars shall be pre drilled
and manufactured to ensure proper coating of
the steel.
13 Accessories
13 Remote data
. logger equipment
EZ Logger. The
remote access (o
logger should be
available license-
free over 25 years
13 Irradiation monitor
2 & accessories
14 General Provisions
14 Design Drawing, The rate of drawings shall include the 1 21
. PAT file and As- preparation of Design and as built drawings
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Built Drawings.

according to design drawings, required
modifications, equipments selection, and
supporting documents and calculations,

14 Testing & The rate of testing and commissioning shall 1 21
2 Commissioning include labor, tools, works, materials to
including software | achieve the testing and the good running of
installation the system. This is including but not limited to
pull-out tests, coating thickness tests, earth
resistance tests, insulation tests, drop voltage
tests, Voc & Isc test, performance tests, etc.
1A 2/2 | TOTAL US
Dollars
VAT
TOTAL+VAT US
Dollars
#5A: 10 KW Mount Lebanon Area
Photovoltaic
System
Or | TARI | ltem Description Quan | Nbr | 36
d. | FF tity of
Nr Sites
Total | Un | To | War
Quan [it | tal | ding
tity Pri | Pri
ce | ¢e
Electrical
Components:
1 MOD. | Photovoltaic Minimum power generated 500 Wp, >20% 24 864
0001 | Module Poly / efficiency, operating temperature range —40°C
Mono - crystalline | to +75°C , Positive power tolerance of 0-~+5%
Si » with less than 0.6% Annual Degradation
Over 25 years Dimensions: ~2000 mm x
~1000mm x ~40mm
2 | DCS.0 | DC SYSTEM with | DC SYSTEM with Accessories as per the | 36
001 Accessories RFP specs
3 | ESS.0 | Energy Storage Li-ion cyclic battery bank, size 100 KWh. 1 360
001 System - 100 KWh | Charge/discharge efficiency >94%, life cycle
48V & > 6000 @85 % DOD @25 DEG C, nominal
Cabinet/Rack/Acc | voltage of the ESS shall be as per inverter
essorigs/Sensors compatibility.
4 | ACS.0 | ACSwitch panel Installation of electrical distribution box 1 36
001 including plastic triangle key, glass cover,
main bus bar, earth bar and all needed
accessories. As per site power requirements
5 DCS.0 | BC Combiner Box | Installation of DC combiner box for the solar | 1 36
00! PV panels in a string as per site requirement.
6 | PRT.0 | Thermal-magnetic | Instaliation of thermal - magnetic circuit I 36
001 circuit breaker breaker and required fuses as per site

200A

requirement. M-type, voltage rating
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240VAC, 50/60 Hz

7 | PRT.O | Thermal-magnetic | Instaliation of thermal - magnetic circuit 1 36
005 circuit breaker breaker and required fuses as per site
MI1-DC requirement. M-type, 65 A DC
8 | SPDO | Surge protective AC, surge protective devices SPD type 2 l 36
001 device protect low-voltage systems against surge
voltages tested as SPD type 2 according to
[EC 61643-11 -
Maximum Continuous Operating Voltage
(Uc): (L-PE) 275 V,(L-L) 440 V, (L.-N) 275
V., (N-PE) 275 V
Discharge Current: | nominal 20 kA, |
maximum 40 kA & Discharge
current: I nominal 5 kA, [ maximum {5 kA
9 | SPD0O | Surge protective DC, surge protective devices SPD protect l 36
002 device DC-voltage systems against surge voltages
tested as SPD according to [EC 61643-11 -
10 | CU.00 | Efficient cooling Active 48VDC Cooling unit, split type, made | 2 72
.1 |01 system including for telecom applications, complete with
the following: indoor and outdoor units and all needed
accessories. Based on project specifications
10 | FCU0 FREE Cooling unit complete with all its 1 36
2 | 001 parts/units, as defined in the project
specfications
10 | CCS.0 Cooling control system, complete with [ 36
3 |0l connection and sensors as defined in the
specifications.
Connection to existing A/C unit(s) or diesel
generator to be included when necessary in
the design
Civil Works and
Cabling:
Cl | CIV.00 | Concrete Blocks for | Supply and install (precast or In-situ) Concrete 36 252
0.1 |01 Panel structure base | blocks grade 350K g/m3. Size according to
calculated parameters,
C1 | CIV.00 | Two polyethylene Supply and install 2 polyethylenc pipe 60-65mm 36 108
02702 pipe OD (5-6mm Wall thickness), buried at 60cm and
covered with clean soft soil with warning tape
along the pipe.(m)
C1 | CIV.00
0.3 | 03
10 DC Cable
10 | CAB. | Power Installation of flexible, single DC cables 40 1440
10001 Cable,450V/750V, | acting as main supply for the Inverter mppt
HO7Z-K input. Including all needed civil work and
UL3386,35mm"2, | Cable tray/ladder that might be needed from
Blue,171A,LSZH | the solar generator to the Inverter. The cable
Cable,VDE,UL tray/ladder should be hot-dip gatvanized and

(Unit:meter)

the outdoor cables should be UV protected.
Cable lengths to be confirmed from the site
survey.
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10 | CAB. | Power Installation of flexible, single DC cables 40 1440
210002 | Cable,450V/750V, | acting as main supply for the Inverter mppt
HO7Z-K input. Including all needed civil work and
UL3386,35mm"2, | Cable tray/ladder that might be needed from
Black,171A,LSZH | the solar generator to the Inverter. The cable
Cable, VDE,UL tray/ladder should be hot-dip galvanized and
(Unit:meter) the outdoor cables should be UV protected.
Cable lengths to be confirmed from the site
Survey.
11 AC Cable
Il | CAB. | Power Installation of flexible, 4 poles AC cables 20 720
110003 | Cable,300V,UL24 | acting as main output of the [nverter to the
64.4x20AWG,Bla | site main power distribution box. Including all
ck(4Cores:Yellow, | needed civil work and Cable tray/iadder that
Green,Violet, Whit | might be needed from the solar generator to
e).9A Non- the Inverter. The cable tray/ladder should be
shielding Outdoor | hot-dip galvanized and the outdoor cables
Cable,UL should be UV protected. Cable tength to be
{Unit:meter) determined from the remeasured site survey.
12 Steel Structure
Installation
including Conrete
bases and/or wall
fixings.
12 Hollow Steel for high structure support for PV panels, | 30 1080
N Rectangular Steel | for applications requiring high rise structure.
Shafts - [0 em x 5 | Maximum 2m above rooftop; or carport
cin shading, lengths shall be determined based on
each site survey. The structure needs to be
designed to withstand wind loads as per NL
137:2020.
Hollow Steet for high structure support for PV panels, | 42 1512
Rectangular Steel | for applications requiring high rise struciure.
Shafts 6 cm x 3 em | Maximum 2m above rooftop; or carport
shading, lengths shall be determined based on
each site survey. The structure needs to be
designed to withstand wind loads as per NL
i 137:2020.
Hot - Dip Hot - Dip Galvanized Right Angle bar, for 96 3456
Galvanized Right | supporting the PV panels. Installation. The
Angle bar hot dip galvanized bars shall be pre drilled
and manufactured to ensure proper coating of
the steel.
13 Accessories
13 Remote data I 36
A logger equipment
EZ Logger, The
remote access to
logger should be
available license-
free over 25 years
13 Irradiation monitor i 36
& accessories

2
14

General Provisions
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14 Design Drawing, The rate of drawings shall include the | 36
. PAT file and As- | preparation of Design and as built drawings
Built Drawings. according to design drawings, required
modifications, equipments selection, and
supporting documents and calculations.
14 Testing & The rate of testing and commissioning shall 1 36
2 Commissioning include labor, tools, works, materials to
including software | achieve the testing and the good running of
installation the system. This is including but not limited to
pull-out tests, coating thickness tests, earth
resistance tests, insulation tests, drop voltage
tests, Voc & Isc test, performance tests, etc.
15 Central Monitoring Central Monitoring system Installation and i 1
system Installation commissioning.
1A 2/2 | TOTAL US
Dollars
VAT |
TOTAL+VAT US
Dollars
#6A: 4 KW Remote | ML & Beirut Area
Qutdoor LTE
Sf‘- TARIFE | [tern Description Quanti | Nbr 13
' ty of
Sites
Total | Un | Tot | Wo
Quant | it al rdi
ity Pri | Pri | ng
ce |ce
Electrical
Components:
! IIVIOD-ODO Outdoor cabinet Capable to host the inverter and new 1 13
ESS system. Should have a heat
exchanger and/or DC cooling system to
maintain the temperature below 35
Celsius
2 INV.00O1 | AC Hybrid System Hybrid Controller / Hybrid Off-Grid I 13

Inverte, Max generator Power (DC)
35000 Wp solar generator, max input
voliage 1000 V, AC rated power (at
230V 50 Hz) 25000 W, AC nominal
voltage 3/N/PE: 220 V / 380 V,
Efficieny 95% ~ 99%, Operating
temperature range — 25°C to +60°C,
Max output current/ rated output
current >36 A / Phase,three phase
output with power factor = 1 at rated
power. Degree of protection {as per
IEC 60529) IP65, Interface: Ethernet /
WLAN / RS5485

Data interface: SMA Modbus /
SunSpec / Modbus / Speedwire,
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Webconnect. Off-grid capable / Fuel
Save Controller

compatible. Input-side disconnection
device

Ground fault monitoring / grid
monitoring

DC reverse polarity protection / AC
short-circuit

current capability / galvanically isolated

All-pole sensitive residual-current
monitoring unit

Protection class (according to 1EC
62109-1} /overvoltage category
(according to IEC 62109-1)Y AC/DC
surge arrester. Reverse Power
Protection with Diesel Generator. And
all needed control accessories including
RG45 cables, connection to Diesel
generator,..

3 ESS.0001 | Energy Storage Li-ion cyclic battery bank, size 40 1 13
System - 40 KWh KWh. Charge/discharge efficiency
48V & >94% , life cycle > 6000 @85 % DOD
Cabinet/Rack/Accesso | @35 DEG C, nominal voltage of the
ries/Sensors ESS shall be as per inverter
compatibility.
4 ALS000 1 ACSwitch panel Installation of electrical distribution 1 13
l box including plastic triangle key, glass
cover, main bus bar, earth bar and all
needed accessories. As per site power
requirements
5 DCS.000 | DC Combiner Box Installation of DC combiner box for the | | 13
! solar PV panels in a string as per site
reguirement.
6 PRT0001 | Thermal-inagnetic Installation of thermal - magnetic 2 26
circuit breaker 200A circuit breaker and required fuses as per
site requirement. M-type, voltage
rating 240VAC, 50/60 Hz
7| PRYGOOS | Thermal-magnetic Installation of thermal - magnetic 2 26
circuit breaker M- circuit breaker and required fuses as per
DC site requirement. M-type, 65 A DC
8 SPDODOL | Surge protective AC, surge protective devices SPD type | 2 26
device 2 protect low-voltage systems against
surge voltages tested as SPD type 2
according to [EC 61643-11 -
Maximum Continuous Operating
Voltage (Uc): (I-PE) 275 V,(L-L) 440
V,(L-N)275 V,(N-PE) 275 V
Discharge Current: [ nominal 20 kA | 1
maximum 40 kA &
Discharge current; | nominal 5 kA, 1
maximum 15 kA
g SPDOORZ | Surge protective DC, surge protective devices SPD 0 0
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device protect DC-voltage systems against
surge voltages tested as SPD according
to IEC 61643-11 -
Civil Works and
Cabling;
Cl CIV.000 | Concreie Blocks for Panel Supply and install (precast or In-situ) Concrete 13 62
L1 |1 structure base blocks grade 350K g/m3. Size zccording to
calculated parameters.
C1 CIV.000 | Two polyethylene pipe Supply and install 2 polyethylene pipe 60-65mm | 13 30
1.2 | 2 OD (3-6mim Wall thickness), buried at 60cm and
covered with clean soft soil with warning tape
along the pipe.(m)
Ct CIV.000
13 13
10 DC Cable
161 fAB %0 1 Power Installation of flexible, single DC 10 130
Cable,450V/750V,HO | cables acting as main supply for the
7Z2-K [nverter mppt input. Including all
UL3386,35mm"2,Blu | needed civil work and Cable tray/ladder
e, 171A,LSZH that might be needed from the solar
Cable, VDE UL generator to the Inverter. The cable
{(Unit:meter) tray/ladder should be hot-dip
galvanized and the outdoor cables
should be UV protected. Cable lengths
to be confirmed from the site survey.
102 SAB-OOO Power Instatlation of flexible, single DC 10 130
- Cable,450V/750V,HO | cables acting as main supply for the
7Z-K Inverter mppt input. Including all
UL3386,35mm"2,Bla | needed civil work and Cable tray/ladder
ck,171A,LSZH that might be needed from the solar
Cable, VDE,UL generator to the [nverter. The cable
{Unit:meter) tray/ladder should be hot-dip
galvanized and the outdoor cables
should be UV protected. Cable lengths
to be confirmed from the site survey.
1 AC Cable
L SAB-UUO Power Installation of flexible, 4 poles AC 20 260
Cable,300V,UL2464, | cables acting as main output of the
4x20AWG,Black(4Co | Inverter to the site main power
res:Yellow.Green,Vio | distribution box. Including all needed
let, White),9A, Non- civil work and Cable tray/ladder that
shielding Qutdoor might be needed from the solar
Cable,UL penerator to the Inverter. The cable
(Unit:meter) tray/ladder should be hot-dip
galvanized and the outdoor cables
should be UV protected. Cable length
to be determined from the remeasured
site survey.
12 Steel Structure
Installation including
Conrete bases and/or
wall fixings.
121 Hollow Rectangular Steel for high structure support for PV | 0 0
Steel Shafts - 10 cm x | panels, for applications requiring high
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5¢m

rise structure, Maximum 2m above
rooftop; or carport shading, lengths
shall be determined based on each site
survey. The structure needs to be
designed to withstand wind loads as per
NL 137:2020.

Hollow Rectangular Steel for high structure support for PV 0
Steel Shafts 6 em x 3 | panels, for applications requiring high
cm rise structure. Maximum 2m above
rooftop; or carport shading, lengths
shall be determined based on each site
survey. The structure needs to be
designed to withstand wind loads as per
NL 137:2020.
Hot - Dip Galvanized | Hot - Dip Galvanized Right Angle bar, 0
Right Angle bar for supporting the PV panels.
Installation. The hot dip galvanized
bars shall be pre drilled and
manufactured to ensure proper coating
of the steel.
i3 Accessories
13.1 Remote data logger 13
equipment EZ
Logger. The remote
access to logger
should be available
license-free over 25
years
132 Irradiation monitor & 13
accessories
14 General Provisions
14.1 Design Drawing, PAT | The rate of drawings shall include the 13
file and As-Built preparation of Design and as built
Drawings. drawings according to design drawings,
required modifications, equipments
selection, and supporting documents
and calculations.
142 Testing & The rate of testing and commissioning 13
Commissioning shall include labor, tools, works,
including software materials to achieve the testing and the
installation good running of the system. This is

including but not limited to pull-out
tests, coating thickness tests, earth
resistance tests, insulation tests, drop
voltage tests, Voc & Isc test,
perforimance tests, etc.

1A 2/2

TOTAL US Dollars

VAT

TOTAL+VAT US
Dollars
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Commercial Template: Lotl Quan Within Price $ Price &

. Price .
Description: Install and O&M | tity Withinsthe the For first For second
of Solar system in LOT3 first ves Second year After year after
irst year
Mount Lebanon and Beirut of yearof | Warranty Warranty
Warranty .
area Warranty Wording

Cost of Management system 1
Installation and commissioning

Total cost of installation, copy
from tables above (1A 2/2)

Operate, Support and Maintenance 19
for AKW with PV Panels

Operate, Support and Maintenance 11
for 4KW without PV Panels

Operate, Support and Maintenance 21
for 6KW with PV Panels)

Operate, Support and Maintenance 0
for 6KW without PV Panels

Operate, Support and Maintenance 36
for 10KW with PV Panels

Operate, Support and Maintenance 13
for 4KW Remote LTE Sites without PV

Panels

Supply and Install concrete shelter 13

{1.5m*1.5*2.3}to enclose outdoor battery
cabinets. Walls thickness {12mm
reinforced concrete grade 340kg/m3)
with reinforced double sheet metal door
and ventilation windows with metal net.

Total Cost for Lotl (sum of
above}

VAT

Grand Total for Lot1l

PV Required or Power Installation
Not
. Region
Site Type
LOT4 {Ground/Flat Roof/Slope
(4/6/10KW) Roof)
iat £l Jisir .
Kaakaciet El Jisir Active |\ aBaTIEH | PV Required 4 Ground
kosyba cahinet
i

Nabatieh faw2a Active |\ ABATIEH | PV Required 4 Flat Roaf

cabinet

. v

zefta-nmereya Active | apaTien | DY ot 4 Flat Roof

cahinet Required

. v

bintjbeil-kounin Active | \apatien | D Ot 4 Flat Roof

cahinet Required
Klaiaa co NABATIEH | PV Reqguired 4 Slope Roof
Zaoutar co NABATIEH | PV Required 4 Slope Roof
Ankoun cC SOUTH PV Required 4 Ground
Berti co SOUTH PV Required 4 Ground
Bissarieh co SCUTH PV Required 4 Ground
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PV Required or Power Installation
Not
. Region
Site Type
LOT4 {Ground/Flat Roof/Slope
[4/6/10KW) Roof)
Py
Jabal Safi LTE NABATIEH not 4 Ground
Required
FY¥ not
Ei Kfeer Shelter | NABATIEH , 4 Ground
Required
FV not
El Khalwat Shelter | NABATIEH . 4 Ground
Required
£l Mari Shelter | NABATIEH | L' Mot 4 Ground
Required
. PFY¥ not
El Tiri Shelter | NABATIEH . 4 Ground
Required
] PV not
Fardiss Shelter | NABATIEH . 4 Ground
Required
V not
Maymess Shelter | NABATIEH | " MO 4 Ground
Required
PV not
Kantara Shelter | NABATIEH . 4 Ground
Required
. PY not
Ain arab Shelter | NABATIEH . 4 Ground
Required
cheba ACtive | \aBATIEH | PV Required 6 Flat Roof
cabinet
Deir Ez Zahrani- Acti
i CVE | NABATIEH | PV Reguired 6 Flat Roof
haboush cabinet
jibcht Active |\ \BATIEH | PV Required 6 Flat Roof
cabinet
kfar- kifa Active |\ ABATIEH | PV Required 6 Flat Roof
cabinet
Koutariet Es Sayad ACtiVe |\ ABATIEN | PV Required 6 Ground
cabinet
Mais El Jabal-blida ACtVE | \ABATIEH | PV Required 6 Ground
cabinet
Aichieh co NABATIEH | PV Required 6 Ground
Aita El Chaab Cco NABATIEH | PV Required 6 Slope Roof
Ansar Cco NABATIEH | PV Required 6 Ground
Arab Salim Cco NABATIEH | PV Required [ Slope Roof
Baraachit co NABATIEH | PV Required [ Slope Roof
Bint Jbei! o NABATIEH | PV Required 6 Ground
Chahour co NABATIEH | PV Reqguired [ Slope Roof
Chebaa Cco NABATIEH | PV Required [ Ground
Deir Ez Zahrani co MABATIEH | PV Required 6 Slope Roof
Es Sawani co NABATIEH | PV Required & Slope Roof
Hasbaya co NABATIEH | PV Required 6 Ground
Houmine El Faouka Cco NABATIEH | PV Required 6 Slope Roof
Jbaa co NABATIEH | PV Required 6 Slope Roof
Jibchit Cco NABATIEH | PV Reguired 6 Ground
Kafra o NABATIEH | PV Required 2] Ground
Kawakaba-South Cco NABATIEH | PV Required 6 Slope Roof
Kfar Kila Cco NABATIEH | PV Required 6 Ground
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PV Required or Power Installation
Not
site Type igif”
(4/6/10KW) {:)rooft)md/Flat Roof/Slope
Khyam co NABATIEH | PV Required 6 Slope Roof
Koutariet Es Sayd Co NABATIEH | PV Required 6 Slope Roof
Mais El Jabal co NABATIEH | PV Reguired 6 Slope Roof
Marjayoun co NABATIEH | PV Reguired 6 Flat Roof
Markaba co NABATIEH | PV Required 6 Slope Roof
Rachaya El Fakhar co NABATIEH | PV Required [ Slope Roof
Rmaysh co NABATIEH | PV Required 6 Slope Roof
Srifa Cce NABATIEH | PV Required 6 Slope Roof
Taibih Co NABATIEH | PV Required 6 Slope Roof
Tibnine co NABATIEH | PV Required 6 Slope Roof
Zefta co NABATIEH | PV Required 6 Slope Roof
Kaakaeiet El Jisir co NABATIEH giqgied 6
Ahbasieh co SOUTH PV Required 6 Ground
Adloun co SOUTH PV Required & Ground
Barja co SOUTH PV Required 6 Flat Roof
Bazourieh cc SCUTH PV Required 6 Ground
Bkassine co SOUTH PV Required 6 Ground
Ghassanieh Co SOUTH PV Reguired 6 Ground
Ghazieh cO SOUTH PV Required G Flat Roof
liye co SOUTH PV Required 6 Ground
Joun 0 SQUTH PV Reguired 6 Ground
Jwaya co SOUTH PV Required 6 Flat Roof
Kaitoul: co SOUTH PV Required & Slope Roof
Kana co SOUTH PV Reguired 6 Ground
Kfar Hatti cC SCUTH PV Required 6 Ground
Kfarhouni co SOUTH PV Required 6 Ground
Kharayeb o SOUTH PV Required 3 Ground
Khorbet Silm o SOUTH PV Required 6 Ground
Lebaa co SOUTH PV Required 6 Ground
Maaraki co SOUTH PV Required 6 Slope Roof
Maaroub co SOUTH PV Required 6 Ground
aghdouche co SOUTH PV Required 6 Slepe Roof
Mansourih Co SOUTH PV Required & Slepe Roof
Ras El Ain co SOUTH PV Required [ Ground
Rihan co SQUTH PV Required 6 Ground
Rmaile co SOUTH PV Reguired b Ground
Roum Ccc SOUTH PV Required ) Ground
Sarafand Cco SOUTH PV Required 6 Ground
Wad| Ez Zaini co SOUTH PV Required 6 Greund
Zaarourieh co SOUTH PV Required 6 Slope Roof
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PV Required or Power Installation
Not
. Region
Site Type
LoT4 {Ground/Flat Roof/Slope
(a/6/10KW) Roof)
Zahrani Co SQUTH PV Required 6 Flat Roof
Zreirieh co SOUTH PV Required 6 Ground
Aalma Ech Chaab ot [soutn | ey equired 6 Ground
. CO+ .
Tairharfa LTE SOUTH PV Required 6 Ground
Choukine (Nabatieh LTE NABATIEH Py nc.:»t 6 Ground
AR} Required
Roumine co NABATIEH | PV Required 10 Slepe Roof
#1A: 4 KW NO Solar Sauth Area
system
Or | TARIF | Item Description Quanti | Nbr 10
d. F ty of
Nr. Sites
Total Lni | Tot | Wordi
Quant | t al ng
ity Pri | Pri
ce ce
Electrical Components:
1 MOD.0 | Photovoltaic Module Poly | Minimum power generated 350G Wp, >20% efficiency. | 0 0
001 { Mono - erystalline Si operating temperature range —40°C to +75°C , Positive
power tolerance of 0~+3% . with less than 0.6%
Annual Degradation Over 23 years Dimensions: ~2000
min x ~1360mm x ~40mm
2 DCS.00 | DC SYSTEM with DC SYSTEM with Accessories as per the RFP specs 1 10
0l Accessories
3 ESS.00 | Energy Storage System - Li-ion cyclic battery bank, total size of 40 KWh. 1 10
01 40 KWH - 48V & Charge/discharge efficiency >94%, life cycle > 6000
Cabinet/Rack/Accessoric | 42835 % DOD, 35 DEG C. nominal voltage of the ESS
s/Sensars shall be as per inverter compatibility.
4 ACS.00 | AC Switch panel (Main Installation of clectrical distribution box including 1 10
01 Switch Panel) plastic triangle key, glass cover. main bus bar, earth
bar and all needed accessories.
5 DCS.60 § DC Combiner Box Installation of DC combiner box for the solar PV 1 10
01 panels in a string as per site requirement.
6 PRT.00 | Thermal-magnetic circuit | Installation of thermal - magnetic circuil breaker and | 10
¢l breaker 200A required fuses as per site requirement. M-type, voliage
rating 240VAC, 50/60 Hz
7 PRT.00 | Thermal-magnetic circuit | Installation of thermal - magnetic eircuit breaker and 1 10
03 breaker M1-DC required fuses as per site requirement. M-type. 65 A
DC
8 SPDO000 | Surge protective device AC, surge protective devices SPD type 2 protect low- 2 20
] vollage systems against surge voltages tested as SPD
type 2 according to IEC 61643-11 -
Maximum Continuous Operating Voltage (Uc): (L-PE}
275 V.(L-L) 440 V., (I.-N) 275 V. {(N-PE) 275 V
Discharge Current: [ nominal 20 kA, I maximum 40 kA
& Discharge current: 1 nominal 3 kA, 1
maximum [5 kA
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9 SPDO0G | Surge protective device DC. surge protective devices SPD protect DC-voltage ] 10
2 systems against surge vollages tested as SPD
according to [EC 61643-11 -
10 Efficient cocling system
including the following:
10. | CU.G00 Active 48VDC Cooling unit. split type, made for 2 20
1 i telecom applications, complete with indoor and
outdoor units and all needed accessories. Based on
project specifications
10. | FCU.00 FREE Cooling unit complete with all its parts/units. as | 1 10
2 01 detined in the project specfications
10. | CCS.00 Cooling control system, complete with connection and 1 10
3 | sensors as defined in the specifications.
Connection to existing A/C unit(s) or diesel generalor
to be included when necessary in the design
Civil Works and cabling:
C1 | CIV.00 | Concrete Blocks for Supply and install (precast or In-situ) Concrete blocks 10 70
0.1 |01 Panel structure base grade 350K g/m3. Size according 1o calculated
parameters.
Cl1 | CIV.00 | Two polyethylenc pipe Supply and install 2 polyethylene pipe 60-63mm OD 10 30
0.2 102 (5-6mm Wall thickness), buried at 60cm and covered
with clean soft soil with warning tapc along the
pipe.(m)
Cl | CIV.00
0.3 103
11 DC power Cable
11. 1 CAB.OO | Power Installation of flexible. single DC cables acting as main | 40 400
| 01 Cable,450V/730V H07Z- | supply for the Inverter mppt input. Including all needed
K civil work and Cable trav/ladder that might be needed
UL.3386,33mm"2,Blug, 1 from the solar generator to the Inverter, The cable
T1ALSZH tray/ladder should be hot-dip galvanized and the
Cable, VDE,UL outdoor cables should be UV protected. Cable lengths
(Unit:meter) to be confirmed from the site survey.
Il. | CAB.0O | Power [nstaliation of flexible, single DC cables acting as main | 40 400
2 02 Cable 450v/750Y . HO77Z- | supply for the Inverier mppt inpult. Including all needed
K civil work and Cable tray/ladder that might be needed
UL3386.35mm”™2.Black.l | from the solar generator to the [nverter. The cable
7IA.LSZH tray/ladder should be hot-dip galvanized and the
Cable, VDE, UL ouldoor cables should be UV protected. Cable lengths
{Unit:meter} 1o be confirmed from the site survey.
12 AC Cable
12. | CAB.0O | Power Installation of flexible, double AC cables acting as 20 200
1 03 Cable.300V.UL2464.4x2 | main output of the Inverter to the site main power
0AWG, Black(dCores:Yel | distribution box. Including all needed civil work and
low,Green, Violet, White). | Cable tray/ladder that might be needed from the solar
9A Non-shielding generator to the nverter. The cable tray/ladder should
Outdoor Cable,UL. be hot-dip galvanized and the outdoor cables should be
{Unit:meter) UV protected. Cable length to be determined from the
remeasured site survey.
13 Steel Structure

Installation including
Conrete bases and/or wall
fixings.
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13. Hollow Rectangular Steel | Steel for high structure support for PV panels, for 0 0
1 Shafts - 10 ¢cm x 3em applications requiring high rise structure. Maximum
2m above rooftop: or carport shading, lengths shall be
determined based on the site survey, anti corrosion
coated. The structure needs to be designed to withstand
wind loads as per NL 137:2020.
I3. Hollow Rectangular Steel | Steel for high structure support for PV panels, for 0 0
2 Shafts -6emx 3 em applications requiring high rise structure. Maximum
2m above rooftop: or carport shading, lengths shall be
determined based on the site survey. anti corrosion
coated, The structure needs 1o be designed to withstand
wind loads as per NL 137:2020.
13. Hot - Dip Galvanized Hot - Bip Galvanized Right Angle bar, for supperting 0 6
3 Right Angle bar the PV panels. Installation. The hot dip galvanized
bars shall be pre drilied and manufactured te ensure
praper coating of the steel.
14 Accessorics Remote data logger equipment EZ Logger. The remote | | 10
access to logger should be available license-free over
25 years
[4. Irradiation menitor & accessories 1 10
1
15 General Provisions
15. Design Drawing, PAT The rate of drawings shall include the preparation of ; 10
; file and As-Built Design and as built drawings according to design
Drawings. drawings. required modifications, equipmenis
selection, and supporting documents and caleulations.
13, Testing & The rate of testing and commissioning shall include | 10
2 Commissioning including | labor, tools, works. materials to achieve the testing and
software installation the good running of the system. This is including but
not limited to pull-out tests. coating thickness tests,
earth resistance tests. insulation tests, drop voltage
tests, Voc & Isc test, performance tests, etc,
1A 272 TOTAL US Dollars
VAT
TOTAL+VAT US Dollars
#2A: 6 KW NO Solar South Area
system
Or | TARIF | Item Description Quantit | Nbrof | 2
d. F ¥ Sites
Nr.,
Total Uni | Tot
Quanti | t al
ty Pric | Pric
¢ ¢
Electrical Components:
] MOD.0 [ Photovoliaic Module Poly | Minimum power gencrated 500 Wp, >20% cfficiency. | 0 0
001 / Mono - crystalline Si operating temperature range —40°C 10 +75°C , Positive
power tolerance of 0~+5% . with less than 0.6%
Annual Degradation Qver 25 years Dimensions: ~2000
mm x ~1000mm x ~40mm
2 DCS.00 | DC SYSTEM with DC SYSTEM with Accessories as per the REP specs 1 2
a1 ALCESSOTies
3 ESS.00 | Energy Storage System - Li-ion cyclic battery bank, size 60 KWh, 1 2
01 60 KWh 48V & Charge/discharge efficiency >94% . life cycle > 6000

Cabinct/Rack/Accessoric

@83 % DOD, 25 DEG C, nominal voltage of the ESS
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s/Sensors shall be as per inverter compatibility.
4 ACS.00 | ACSwitch panel Main Installation of electrical distribution box including ] 2
01 Switch Panel plastic triangle key, glass cover, main bus bar, earth
bar and all needed accessories.
3 DCS.00 | DC Combiner Box Installation of DC combiner box for the solar PV ] 2
01 panels in a string as per site requirement.
6 PRT.00 | Thermal-magnetic circuit | Installation of thermal - magnetic circuit breaker and 1 2
(1] breaker 200A required fuses as per site requirement. M-type, voltage
rating 240VAC, 50/60 Hz
7 PRT.00 | Thermal-magnetic circuit | Installation of thermal - magnetic circuit breaker and 1 2
05 breaker M1-DC required fuses as per sile requirement. M-type. 63 A
De
8 SPDO00 | Surge protective device AC, surge protective devices SPD type 2 protect low- 1 2
1 voltage systems against surge voltages tested as SPD
type 2 according to IEC 61643-11 -
Maximum Centinucus Operating Voltage (Uc): (L-PE)
273 VL1440 VO(L-N) 275 V. (N-PE) 273 V
Discharge Current: | nominal 20 kA, I maximum 40 kA
& Discharge current: [ nominal 5 kA, T
maximum 135 kA
9 SPDO00 | Surge protective device DC. surge protective devices SPD protect DC-voltage
2 systems against surge voltages tested as SPD
according to IEC 61643-11 -
10. | CU.000 | Efficient cooling system Active 48VDC Cooling unit, split type. made for 2 4
| | including the following: telecom applications, complete with indoor and
cutdoor units and all needed accessories. Based on
project specifications
10. | FCU.06 FREE Cooling unit complete with all its parts/units, as 1 2
2 01 defined in the project specfications
0. | €C5.00 Cooling control system, complete with connection and I 2
3 l sensors ag defined in the specifications.
Connection to existing A/C unit(s) or diesel generator
to be included when necessary in the design
Civil Works and Cabling:
C1 | CIV.00 | Concrete Blocks for Supply and install (precast or In-situ) Concerete blocks 2 28
6.1 | Of Panel structure base grade 350K g/m3, Sire Size according to calculated
paramelers.
C1 | CIV.00 | Two polyethylene pipe Supply and install 2 polyethylene pipe 60-65mm OD 2 6
0.2 | 02 (5-6mm Wall thickness), buried at 60em and covered
with clean soft soil with warning tape along the
pipe.(m)
C1 | CIV.00
0.3 103
11 DC Cable
1. | CAB.OO | Pawer Installation of flexible, single DC cables acting as main | 40 80
1 01 Cable 450V/750V HO7Z- | supply for the Inverter mppt input. Inciuding all needed
K civil work and Cable tray/ladder that might be needed
UL.3386,35mm"2,Blue, | from the solar generator to the Inverter. The cable
71A,L.SZH tray/ladder should be hot-dip palvanized and the
Cable,VDE,UL outdeor cables should be UV protected. Cable lengths
(Unit:meter) to be confirmed from the site survey.
11, | CAB.OO | Power Installation of flexible. single 1DC cables acting as main | 40 80
2 02 Cable,430V/750V . HO7Z- | supply for the Inverter mppt input. Including all nceded

K
UL3386,35mm”2 Black.1

civil work and Cable tray/ladder that might be needed
from the solar generator to the [averter, The cable
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7IALSZH
Cable, VDE,UL
{Unit:meter)

tray/ladder should be hot-dip galvanized and the
outdoor cables should be UV protected. Cable lengths
to be confirmed from the site survey.

12 AC Cable
12. | CAB.OO | Power [nstallation of flexible, double AC cables acting as 20 40
1 03 Cable,300V.UL2464.4x2 | main output of the Inverter to the site main power
O0AWG, Black(4Cores:Yel | distribution box. Including all needed civil work and
low.Green, Vioiet, White). | Cable tray/ladder that might be needed from the solar
9A Non-shielding generator to the [nverter, The cable tray/ladder should
Outdoor Cable,UL be hot-dip galvanized and the outdoor cables should be
(Unit:meter) UV protected. Cable length to be determined from the
remeasured site survey.
13 Steel Structure
[nstallation including
Conrete bases and/or wall
fixings.
13. Hollow Rectangular Steel | Steel for high structure support for PV panels. for 0 0
1 Shafts - 10 cm x 5 em applications requiring high rise structure. Maximum
2m above rooftop: or carport shading, lengths shall be
determined based on the site survey. The structure
needs to be designed to withstand wind loads as per NL
137:2020.
13. Hollow Rectangular Steel | Steel for high structure support for PV panels, for 0 0
2 Shafts -6 em x 3 cm applications requiring high rise structure. Maximum
2m above rooftop: or carport shading, lengths shall be
determined based on the site survey. The structure
needs to be designed to withstand wind loads as per NL
137:2020.
13, Hot - Dip Galvanized Hot - Dip Galvanized Right Angle bar. for supporting ] 0
3 Right Angle bar the PV panels. Installation, The hot dip galvanized
bars shall be pre drilled and manufactured to ensure
proper coating of the steel.
14 Accessories Remote data logger equipment EZ Logger, The remote | 1 2
access 1o logger shouid be available license-free over
23 years
14, [rradiation monitor & accessories 1 2
|
13 General Provisions
13. Design Drawing, PAT The rate of drawings shall include the preparation of 1 2
1 file and As-Built Design and as built drawings according to design
Drawings. drawings, required modifications, equipments
selection, and supporting documents and calculations.
I5. Testing & The rate of testing and commissioning shall include ; 2
2 Commissioning including | labor, tools, works. materials to achieve the testing and

software installation

the good running of the system. This is including but
not limited to pull-out tests, coating thickness tests,
carth resistance tests, insulation tests, drop voltage
tests, Voo & Isc test, performance tests, ete.

1422

TOTAL US Dollars

VAT

TOTAL+VAT US
Dollars

|

’ #3A: 4 KW Photovoltaic | South Arca
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System

Or | TARIF | Item Description Quanti | Nbr 7
d. F ty of
Nr. Sites
Total | Uni | Tot | Wordi
Quant | t al ng
ity Pri | Pri
ce ce
Electrical Components:
1 MOD.O | Photovoltaic Madule Poly | Minimum power generated 300 Wp, >20% efficicney., 16 [z
001 / Mono - crystalline Si operating temperature range —40°C to +75°C | Positive
power tolerance of 0~+3% | with less than 0.6%
Annual Degradation Over 25 years Dimensions: ~2000
mm x ~1000mm x ~40mm
2 DCS.00 | DC IIYBRID SYSTEM DC SYSTEM with Accessories as per the RFP specs [ 7
0l with Accessories
3 ESS.00 | Cnergy Storage System - | Li-ion cycelic battery bank. total size 40 KWh, 1 7
01 40 KWh 48V & Charge/discharge efficiency >94% . lifc cyele > 6000
Cabinet/Rack/Accessorie | @85 % DOD /@23 DEG C. nominal voltage of the ESS
s/Sensors shall be as per inverter compatibility.
4 ACS.00 | ACSwitch panel Installation of electrical distribution box including 1 7
0l plastic triangle key. glass cover, main bus bar, earth
bar and all negded accessorics. As per site power
requirements
5 DCS.00 | DC Combiner Box Ingtallation of DC combiner box for the solar PV 1 7
01 panels in a string as per site requiremenl.
6 PRT.00 | Thermal-magnetic circuit | Installation of thermal - magnetic circuit breaker and I 7
01 breaker 200A required fuses as per site requirement. M-type, voltage
rating 240VAC, 50/60 Hz
7 PRT.00 | Thermal-magnetic circuit | Installation of therma! - magnetic circuit breaker and | 7
03 breaker M1-DC required fuses as per site requirement. M-type. 65 A
C
2 SPDO00 | Surge protective device AC, surge protective devices SPD type 2 protect low- ] 7
1 voltage systems against surge voltages tested as SPD
type 2 according to ICC 61643-11 -
Maximum Continueus Operating Voltage (Uc): (L-PE)
273V (1-L)y 440V, (L-N) 275 V, (N-PE) 275 V
Discharge Current: 1 nominal 20 kA, [ maximum 40 kA
& Discharge current: [ nominal 5 kA. 1
maximum 135 kA
9 SPDOOC | Surge protective device DC. surge protective devices SPD protect DC-voliage 1 7
2 systems against surge voltages tested as SPD
according to [EC 61643-11 -
10. | CU.000 | Efficient cooling system Active 48VDC Cooling unit. split type, made for 2 14
i 1 including the following: telecom applications, complete with indoor and
outdeor units and all needed accessories. Based on
preject specifications
[9. | FCU.00 FREE Ceoling unit complete with all its parts/units, as | 1 7
2 01 defined in the project specfications
10. | CCS.00 Cooling contral system, complete with connection and H 7
3 1 sensors as defined in the specifications,
Conneetion to existing A/C unit(s) or diesel generator
to be included when necessary in the design
Civil Works and Cabling:
Cl1 | CIV.00 | Concrete Blocks for Supply and install (precast or In-situ} Concrete blocks 7 98
0.1 | 01 Panel structure base grade 350K g/m3, Size Size according to calculated

parameters.
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C1 | CIV.0G | Two polyethylenc pipc Supply and install 2 polyethylene pipe 60-63mm O 7 21
02 102 {3-6mm Wall thickness), buried at 60cm and covered
with clean soft soil with warning tape along the
pipe.(m)
Cl | CIV.00
0.3 | 03
10 DC Cable
10. | CAB.OO | Power Installation of flexible, single DC cables acting as main | 40 280
1 01 Cable 450V/750V,HO7Z- | supply for the Inverter mppt input. Including all needed
K civil work and Cable tray/ladder that might be needed
UL.3386.35mm"2 Blue,1 from the solar generator to the Inverter, The cable
71ALSZH tray/ladder should be hot-dip galvanized and the
Cable.VDE, UL outdoor cables should be UV protected. Cable lengths
{Unit:meter) to be confirmed from the site survey,
10. | CAB.OO | Power Installation of flexible, single DC cables acting as main | 40 280
2 02 Cable,d450V/750V.H077- | supply for the Inverter mppt input. Including all needed
K civil work and Cable tray/ladder that might be needed
UL3386,35mm"2.Black.] | from the solar generator to the Inverter. The cable
7IALSZH tray/ladder should be hol-dip galvanized and the
Cable, VDE. UL outdoor cables should be UV protected. Cable lengths
(Unit:meter) to be confirmed from the site survey.
11 AC Cable
11. ; CAB.0O | Power [nstallation of flexible. 4 poles AC cables acting as 20 140
| 3 Cable.300V.U1.2464.4x2 | main output of the Inverter to the site main power
0AWG,Black{4Cores:Yel | distribution box. Including all needed civil work and
low,Green, Violet, White), | Cable tray/ladder that might be needed from the solar
9A,Non-shielding generator to the Inverter. The cable tray/ladder should
Outdoor Cable, UL be hot-dip galvanized and the outdoor cables should be
(Unit:meter) UV protected. Cable length to be delermined trom the
remeasured site survey,
12 Steel Structure
Installation including
Conrete bases and/or wall
fixings.
12. Hollow Rectangular Steel | Steel for high structure support for PV panels, for 18 126
1 Shafts 10 cm x 5 cm applications requiring high rise structure. Maximum
2m above rooftop: or carport shading. lengths shall be
determined based on the site survey. The structure
needs to be designed Lo withstand wind loads as per NL
137:2020.
12. Hollow Rectangular Steel | Steel for high structure support for PV panels, for 30 210
2 Shafts 6 cm x 3 cm applications requiring high rise structure. Maximum
2m above rooftop; or carport shading, lengths shall be
determined based on the site survey. The structure
needs Lo be designed to withstand wind loads as per NI,
137:2020.
[2. Hot - Dip Galvanized Hot - Dip Galvanized Right Angle bar, for supporting 72 504
3 Right Angle bar the PV panels. Installation. The hot dip galvanized
bars shall be pre drilled and manufactured to ensure
proper coating of the steel.
13 Accessories
13. Remote data logger equipment EZ Logger. The remote | | 7
1 access Lo logger should be available license-free over
25 years
13. [rradiation monitor & aceessaries 1 7
2
14 Ceneral Provisions
14. Design Drawing, PAT The rate of drawings shall include the preparation of 1 7
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1 file and As-Built Design and as built drawings according 1o design
Drawings, drawings, required modifications, equipments
selection. and supporting documents and calculations,
14. Testing & The rate of testing and commissioning shall include 1 7
2 Commissioning including | labor, tools, works. materials to achieve the testing and
software installation the good running of the system. This is including but
not limited to pull-out tests. coating thickness tests.
earth resistance tests, insulation tests, drop voltage
tests. Voc & Isc test, performance tests, etc,
1A 272 | TOTAL US Doilars
VAT
TOTAL+VAT US
Dollars
#4A: 6 KW Photovoltaic | South Area
System
Or | TARIF | Ttem Description Quantit | Nbrof | 66
d. F ¥ Sites
Nr.
Total Uni | Tot | Wordi
Quanti | t al ng
ty Pric | Pric
e c
Electrical Components:
1 MOD.0 | Photovoltaic Module Poly | Minimum power getierated 500 Wp, >20% efficiency, | 24 1608
001 / Mane - erystalling St operating temperature range —40°C to +75°C , Positive
power telerance of 0~+3% , with less than 0.6%
Annual Degradation Over 25 years Dimensions: ~2000
mm x ~1000mm x ~40mm
2 DCS.00 | DC SYSTEM with DC 5YSTEM with Accessorics as per the RFP specs 1 66
01 Accessories
3 ESS.0G | Energy Storage System - Li-ion cyelic battery bank, size 60 KWh. 6 396
01 60 KWh 48V & Charge/discharge efficiency >94% . life cycle > 6000
Cabinet/Rack/Accessorie | 485 % DOD @25 DEG C, nominal voltage of the ESS
s/Sensors shall be as per inverter compaltibility.
4 ACS.00 | ACSwitch panel Installation of electrical distribution box including 1 66
01 plastic triangie key. glass cover, main bus bar, earth
bar and all needed accessories. As per sitc power
requirements
5 DCS.06 | DC Combiner Box Installation of DC combiner box for the solar PV ] 66
0l panels in a string as per site requirement.
6 PRT.00 ; Thermal-magnetic circuit | Installation of thermal - magnetic circuit breaker and [ 66
01 breaker 200A required [uses as per site requirement, M-type. vollage
rating 240VAC, 50/60 Hz
7 PRT.00 [ Thermal-magnetic circuit | lostallation of thermal - magnetic circuit breaker and 1 66
03 breaker M1-DC required fuses as per sile requirement. M-type, 63 A
DC
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§ SPDO0O | Surge protective device AC, surge protective devices SPD type 2 protect low- 1 66
I voltage svstems against surge voltages tested as SPD
type 2 according to 1EC 61643-11 -
Maximum Continuous Operating Voltage {Uc): (L-PE)
275 V.(L-L) 440 V, (L-N) 275 V. (N-PE) 275 V
Discharge Current: [ nominal 20 kA, I maximum 40 kA
& Discharge curreni: | nominal 3 kA, [
maximum 15 kA
9 SPDO00 | Surge protective device DC, surge protective devices SPD protect DC-voltage
2 systems against surge voltages tested as SPD
according to IEC 61643-11 -
10. | CU.000 | Efficient cooling system Active 48VDC Cooling unit. split type, made for 2 132
1 1 including the following: telecom applications. compleie with indoor and
outdoor units and all nceded accessorics. Based on
project specifications
10. | FCU.00 IFREL Ceoling unit complete with all its parts/units, as | 1 132
2 01 defined in the project specfications
10. | CCS.00 Cooling control system, complete with connection and 1 152
3 | sensors as defined in the specifications.
Connection to existing A/C unit{s) or dicsel generator
to be included when necessary in the design
Civil Works and Cabling:
Ci | CIV.00 | Concreie Blocks for Supply and install (precast or In-situ) Concrete blocks 66 924
0.1 | 01 Pane! structure base grade 350Kg/m3. Size Size according to calculated
parameters.
Cl | CIV.00 | Two polyethylene pipe Supply and install 2 polyethylene pipe 60-65mm OD 66 200
0.2 | 02 (5-6mm Wall thickness). buried at 60cm and covered
with clean soft soil with warning Lape along the
pipe.{m)
Cl | CIV.00
0.3 |03
10 DC Cable
10. | CAB.OO | Power Installation of flexible. single DC cables acting as main | 40 2640
| 01 Cable,450v/750V H0T7Z- | supply for the Inverter mppt input. [ncluding all needed
K civil work and Cable tray/ladder that might be needed
UL3386.35mm"2.Blue. 1 from the solar generator to the Inverter. The cable
7IALSZH tray/ladder should be hot-dip galvanized and the
Cable,VDE.UL outdoor cables should be UV protected. Cable lengths
(Unit:meter) to be confirmed from the site survey.
10. | CAB.OO | Power Installation of flexible, single DC cables acting as main | 40 2640
2 02 Cable.450v/750V_ HO7Z- | supply for the Inverter mppt input. Including all needed
K civil work and Cable tray/ladder that might be needed
UL3386,35mm"2.Black,] | from the solar generator to the [nverter. The cable
71A,LSZH tray/ladder should be hot-dip galvanized and the
Cable.VDE.UL outdoor cables should be UV protected. Cable lengths
(Unit:mcter) to be confirmed from the site survey.
1 AC Cable
i1, | CAB.0O0 | Power Installation of flexible, 4 poles AC cables acting as 20 1320
I 3 Cable, 300V, UL2464.4x2 | main output of the Inverter to the site main power
DAWG.Black(dCores:Yel | distribution box. Including all needed civil work and
low.Green, Violet, White), | Cable tray/ladder that might be needed from the solar
9A . Non-shielding generator to the [nverter, The cable tray/ladder should
Outdoor Cable.UJL be hot-dip galvanized and the outdoor cables should be
(Unit:meter}) UV protected. Cable length to be determined from the
remeasured site survey.
i2 Steel Structure

Installation including
Conrete bases and/or wall
{ixings.
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12. Hollow Rectangular Stecl | Steel for high structure support for PV panels, for 30 1980
1 Shafts - 10 em x 5 ¢m applications requiring high rise structure. Maximum
2m above rooftop: or carport shading, lengths shall be
determined based on the site survey. The structure
needs to be designed to withstand wind loads as per NL
137:2020.
Hollow Rectangular Steel | Steel for high structure support for PV panels, for 42 2772
Shafts 6 cm x 3 cm applications requiring high rise structure. Maximum
2m above rooftop: or carport shading, lengths shall be
determined based on the site survey. The structure
needs to be designed to withstand wind loads as per NI.
137:2020.
Hot - Dip Galvanized Hot - Dip Galvanized Right Angle bar, for supporting 96 6336
Right Angle bar the PV panels. Installation. The hot dip galvanized
bars shall be pre drilled and manufactured 1o ensure
proper coating of the sleel.
13 Accessories
13. Remote data logger
1 equipment EZ Logger.
The remote access to
logger should be
available license-free
over 25 years
3 Irradiation monitor &
2 accessories
14 General Provisions
14. Design Drawing, PAT The rate of drawings shall include the preparation of 1 66
] file and As-Buiit Design and as built drawings according to design
Drawings. drawings. required modifications, equipments
selection. and supporting decuments and calculations.
14, Testing & The rate of testing and commissioning shall include 1 66
2 Commissioning including | labor, tools, works, materials to achieve the testing and
software installation the good running of the system. This is including but
not limited te pull-out tests. coating thickness tests,
earth resistance tests. insulation tests. drop voltage
tests, Voc & [sc test, performance tests, elc.
1A 2/2 TOTAL US Dollars
VAT
TOTAL+VAT US
Dollars
#5A: 10 KW South Area
Photovoltaic System
Or | TARIF | Item Description Quantit | Nbrof | 1
d. F ¥ Sites
Nr.
Total Uni | Tet | Wordi
Quanti | t al ng
ty Pric | Pric
e e
Electrical Components:
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1 MOD.0 | Photovoltaic Module Poly | Minimum power generated 500 Wp, >2(% efficiency, 24 24
001 / Mono - crystalline Si operating temperature range —40°C to +75°C . Positive
power tolerance of 0~+5% , with less than 0.6%
Annual Degradation Over 25 years Dimensions: ~2000
mm x ~1000mm x ~40mm
2 DCS5.00 | DC SYSTEM with DC SYSTEM with Accessories as per the RFP specs | 1
01 Accessories
3 ESS.00 | Energy Storage System - Li-ion cyclic battery bank, size 100 KWh. | 1
01 100 KWh 48V & Charge/discharge efficiency >94%, life cycle > 6000
Cabinet/Rack/Accessorie | @85 % DOD @25 DEG C. nominal voltage of the ESS
s/Sensors shall be as per inverter compatibility.
4 ACS.00 | ACSwitch panel Installation of electrical distribution box including 1 1
03 plastic triangle key. glass cover, main bus bar. carth
bar and all needed accessories. As per sile power
requirements
5 DCS.00 | DC Combiner Box Installation of DC combiner box for the solar PV 1 1
Ot panels in a string as per sitc requirement.
6 PRT.00 | Thermal-magnetic circuit | Installation of thermal - magnetic circuit breaker and ] 1
0l breaker 2004 required fuses as per site requirement. M-type, voltage
rating 240VAC. 50/60 Hz
7 PRT.00 | Thermal-magnetic circuit | Installation of thermal - magnetic circuit breaker and 1 1
05 breaker M1-DC required fuses as per site requirement. M-type, 65 A
DC
8 SPDOGC | Surge protective device AC. surge protective devices SPD type 2 protect low- 1 1
1 voltage systems against surge voltages tested as SPD
type 2 according to IEC 61643-11 -
Maximum Continuous Operating Voltage (Uc): (L-PE}
275 VAL-L} 440 V (L-N) 275 V. (N-PE} 275 V
Discharge Current: I nominal 20 kA, [ maximum 40 kA
& Discharge current: [ nominal 5 kKA. |
maximum 135 kA
9 SPDOGG | Surge protective deviee DC. surge protcctive devices SPD protect DC-voltage 1 1
2 systems against surge vollages tested as SPD
according to [EC 6§643-11 -
10. | CU.000 | Efficient cooling system Active 48VDC Cooling unit. split type. made for 2 2
1 1 including the following: telecom applications, complete with indoor and
outdeor units and all needed accessories. Based on
project specifications
10. | FCU.00 FREE Cooling unit complete with all its parts/units, as | 1 1
2 0l defined in the project specfications
10. | CCS.00 Cooling control system, complete with cennection and 1 |
3 i scnsors as defined in the specifications.
Connection to existing A/C unit(s) or dicsel generator
) to be included when necessary in the design N P B
Civil Works and Cabling:
10 DC Cable
C1 | CIV.00 | Concrete Blocks for Supply and install {precast or In-situ) Concrete blocks 1 14
0.1 ] 01 Pancl structure base grade 350K g/m3. Size Size according to calculated
parameters.
Cl | CIV.00 | Two polyethylene pipe Supply and install 2 polyethylene pipe 60-63mm OD 1 4
0.2 | G2 {(5-6mm Wall thickness). buried at 60cm and covered
with clean soft soil with warning tape along the
pipe.(n1)
Cl | CIv.00
03 |63

v1afyaY. > and accessories
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10. | CAB.00 | Power Installation of flexible. single DC cables acting as main | 40 40
1 01 Cable.430V/750V.HO7Z- | supply for the Enverter mppt input, Including all needed
K civil work and Cable tray/ladder that might be needed
UL3386,35mm"2.Blue.1 from the solar generator to the Inverter. The cable
7T1ALSZH tray/ladder should be hot-dip galvanized and the
Cable, VDE, UL outdoor cables should be UV protected. Cable lengths
{Unit:meter) to be confirmed from the site survey.
10. | CAB.OO | Power Installation of flexible, single DC cables acting as main | 40 40
2 02 Cable,450V/730V.HO7Z- | supply for the Inverter mppt input. Including all needed
K civil work and Cable tray/ladder that might be needed
UL3386.35mm"2.Black.] | [rom the solar generator to the Inverter. The cable
71ALSZH tray/ladder should be hot-dip galvanized and the
Cable, VDE,UL outdoor cables should be UV protected. Cable lengths
(Unit;meter) to be confirmed from the site survey.
I AC Cable
11. | CAB.OO | Power [nstallation of flexible, 4 poles AC cables acting as 20 20
1 03 Cable.300V.1JL2464.4x2 | main output of the Inverter to the site main power
0AWG,Black(4Cores:Yel ; distribution box. Including all needed civil work and
lovw, Green, Violet, White), | Cable tray/ladder that might be needed from the solar
9A Non-shielding generator to the Inverter. The cable tray/ladder should
Outdoor Cable,UL be kot-dip galvanized and the outdoor cables should be
(Unit:meter) UV protected. Cable length ta be determined from the
remeasured site survey.
12 Steel Structure
Installation including
Conrete bases and/or wall
fixings.
12. Hollow Rectangular Steel | Steel for high structure support for PV panels. for 30 30
1 Shafis - 10 em x 5 em applications requiring high rise structure, Maximum
2m above rooftop: or carport shading, lengths shall be
delermined based on each site survey. The structure
needs to be designed to withstand wind loads as per NL
137:2020.
Hollow Rectangular Steel | Steel for high structure support for PV panels, for 42 42
Shafis 6 cm x 3 cm applications requiring high rise structure. Maximum
2m above rooflop: or carport shading, lengths shall be
determined bascd on each site survey, The structure
needs to be designed to withstand wind loads as per NL
137:2020.
Hot - Dip Galvanized Hot - Dip Galvanized Right Angle bar, for supporting 96 96
Right Angle bar the PV panels, Installation. The hot dip galvanized
bars shall be pre drilled and manufactured to ensure
proper coating of the steel.
13 Accessories
13. Remote data logger 1 |
1 equipment EZ logger.
The remote access to
logger should be
available license-frec
over 25 years
13. Irradiation monitor & ] 1
2 accessories
14 General Provisions
14. Design Drawing. PAT The rate of drawings shall include the preparation of ] 1
1 filc and As-Built Design and as built drawings according to design
Drawings. drawings, required modifications, equipments
selection, and supporting documents and calculations.
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Testing &
Commissioning including
software installation

The rate of testing and commissioning shall include
labor, tools, works, materials to achieve the testing and
the good running of the system. This is including but
not limited to pull-out tests, coating thickness tests,
earth resistance tests, insulation tests, drop voltage
tests, Voc & Isc test, performance tests. etc.

1A 272

TOTAL US Dollars

VAT

TOTAL+VAT US
Dollars

H#6A: 4 KW Remote
Qutdoor LTE

South Area

Nr.

TARIF
F

Item

Description

Quantit
v

Nbr of
Sites

Total
Quanti

Uni

Pric

Tot
al
Pric

Wordi

ng

Electrical Components:

MOD.O
001

Qutdoor cabinet

Capable to host the inverter and new ESS system.
Should have a heat exchanger and/or DC cooling
system 1o maintain the temperature below 35 Celsius

INV.00
01

AC Hybrid System

Hybrid Controller / Hybrid Off-Grid Inverte, Max
generator Power (DC) 35000 Wp solar generator, max
input voltage [000 V. AC rated power (at 230 V 30
Hz) 23000 W, AC nominal vollage 3/N/PE; 220 V /
380V, Lfficieny 93% ~ 99%, Operating temperature
range — 23°C to +60°C, Max output current/ rated
oulput current >36 A / Phase.three phase output with
power factor = | at rated power. Degree of protection
(as per IEC 60329) [P65. Interface: Ethernet / WLAN /
RS485

Data interface: SMA Modbus / SunSpec / Modbus /
Speedwire. Webceonnect. Off-grid capable / Fuel Save
Controller

compatible. Input-side disconnection device

Ground fault monitoring / grid monitoring

DC reverse polarity protection / AC short-circuit
current capability / galvanically isolated

All-pole sensitive residual-current monitoring unit
Protection class (according to IEC 62109-1)
/overvoltage category (according 1o [EC 62109-1)
AC/DC surge arrester. Reverse Power Protection with
Diesel Generator. And all needed control accessories
including RG43 cables. connection to Dicsel
generator...

L% )

ESS.00
0t

Cnergy Storage System -
40 KWh 48V &
Cabinet/Rack/Accessoric
s/Sensors

Li-ion cyclic battery bank, size 40 KWh,
Charge/discharge efficiency >94%, life cyele > 6000
@83 % DOD @35 DEG C, nominal voltage of the £SS
shall be as per inverter compatibility.

ACS.00
0l

ACSwitch panel

Installation of electrical distribution box including
plastic triangle key. glass cover. main bus bar. carth
bar and all needed accessories. As per site power
requirements
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5 DCS.00 | DC Combiner Box Installation of DC combiner box for the solar PV 1 ]
01 panels in a string as per site requirement.
6 PRT.00 | Thermal-magnetic circuit | Installation of thermal - magnetic circuit breaker and 2 2
01 breaker 2004 required fuses as per site requirement. M-type, voitage
rating 240VAC, 50/60 Hz
7 PRT.00 | Thermal-magnetic circuit | Installation of thermal - magnetic circuit breaker and 2 2
03 breaker MI1-DC required fuses as per site requirement. M-type. 63 A
DC
8 SPDO00 | Surge protective device AC, surge protective devices SPD type 2 protect low- 2 2
i voltage systems against surge voltages tested as SPD
type 2 according to IEC 61643-11 -
Maximum Continuous Operating Voltage (Uc): (L-PE)
273 V(L-L)440 V_ (1.-N) 275 V,(N-PE) 273 V
Discharge Current: I nominal 20 kA, I maximum 40 kA
& Discharge current: [ nominal 5 kA, |
maximum 135 kA
9 SPD000 | Surge protective device DC, surge protective devices SPD protect DC-voltage | 0 0
2 syslemns against surge voltages tested as SPD
according to [EC 61643-1] -
Civil Works and Cabling:
Cl | CIV.00 | Concrete Blocks for Supply and instail {precast or In-situ) Concrete blocks 1 14
0.1 |01l Panel structure basc grade 350Kg/m3. Size Size according to calculated
parameters.
Ct | CIV.00 | Two polycthylene pipe Supply and install 2 polyethylene pipe 60-65mm OD 1 6
02 (02 (5-6mm Wall thickness). buried at 60cm and covered
with clean soft soil with warning tape along the pipe.
(m)
Cl | CIV.00
0.3 | 03
10 DC Cable
10. | CAB.0O | Power Installation of flexible, single DC cables acting as main | 10 10
1 01 Cable.430V/750V.HO7Z- | supply for the [nverter mppt input, Including all needed
K civil work and Cable tray/ladder that might be needed
UL3386.35mm"2,Blue, 1 from the solar generator to the Inverter. The cable
71ALSZH tray/ladder should be hot-dip galvanized and the
Cable, VDE UL outdoor cables should be UV protected. Cable lengths
{Unit:meter) to be confinmed from the sitc survey.
10. | CAB.0OO | Power Instaliation of flexible. single DC cables acting as main | 10 10
2 02 Cable.d50V/750V,HO7Z- | supply for the Inverter mppt input. Including all needed
K civil work and Cable tray/ladder that might be needed
UL3386.33mm"2.Black.1l | from the solar generator to the Inverter. The cable
TIALSZH tray/ladder should be hot-dip galvanized and the
Cable,VDE,UL outdoor cables should be UV protected. Cable lengihs
{Unit:meter) to be confirmed from the site survey.
11 AC Cable
1i. | CAB.00 | Power Installation of flexible, 4 poles AC cables acting as 20 20
[ 03 Cable,300V.UL2464,4x2 | main output of the Inverter (o the sile main power
0AWG, Black{4Cores:Yel | distribution box. Including all needed eivil work and
low,Green, Vielet, White), | Cable tray/ladder that might be needed from the solar
9A Non-shiclding generator 1o the Inverter. The cable tray/ladder should
Outdoor Cable,UL. be hot-dip galvanized and the cutdoor cables should be
(Unitimeter) UV protected. Cable length to be determined from the
remeasured site survey.
12 Steel Structure
[nstallation including
Conrete bases and/or wall
fixings.
12, Hollow Rectangular Steel | Steel for high structure support for PV panels, for 0 0

Shafts - [0ecmx 35 com

applications requiring high rise structure, Maximum
2m above rooftop: or carport shading, lengths shall be
determined based on cach site survey. The structure

VAl e —and uccessorics
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needs to be designed to withstand wind loads as per NL

137:2020.
Hollow Rectangular Steel | Steel for high structure suppert for PV panels, for 0 0
Shafts 6 cm x 3 em applications requiring high rise structure. Maximum

2m above rooftop: or carport shading, lengths shall be
determined based en each site survey. The structure
needs to be designed to withstand wind loads as per NL

137:2020.
Hot - Dip Galvanized Hot - Dip Galvanized Right Angle bar, for supporting 0 0
Right Angle bar the PV panels, Installation. The hot dip galvanized

bars shall be pre drilled and manufactured to ensure
proper coating of the steel.

Accessorics

Remote data logger ! 1
1 cquipment EZ Logger.
The remote access to
logger should be
available license-free
over 25 years

13. Irradiation monitor & 1 [
z accessories
14 General Provisions
14. Design Drawing. PAT The rate of drawings shall include the preparation of 1 1
1 file and As-Built Design and as built drawings according to design

Drawings, drawings, required modifications, equipments

selection. and supporting documents and calculations.

14, Testing & The rate of testing and commissioning shall include 1 i
2 Commissioning including | labor, tools, works, materials to achieve the testing and

sottware installation the good running of the system. This is including but
not limited to pull-oul tests, coating thickness tests,
carth resistance tests. insulation tests, drop voltage
tests, Voe & Isc test, performance tests, ete.

LA 272 TOTAL US Dollars

VAT

TOTAL+VAT US
Dollars

Quant | Price $ Within the | Price s Price §
Lot Description: Install and ity Within the Second For first For second year
O&M of Solar system in LOT4 first year of | year of year After after Warranty
South area Warranty Warranty | Warranty Wording

Total cost of installation, copy
from tables above {1A 2/2)

Operate, Support and Maintenance for 7
AKW with PV Panels

Operate, Support and Maintenance for 10
4KW without PV Panels

Operate, Support and Maintenance for 66
6KW with PV Panels})

Operate, Suppert and Maintenance for 2
6KW without PV Panels

Operate, Support and Maintenance for 1
10KW with PV Panels

Operate, Support and Maintenance for 1

4KW Remate LTE Sites without PV

Panels
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Supply and install concrete shelter
(1.5m*1.5*2.3}to enclose outdcor battery
cabinets. Walls thickness (12mm reinforced
concrete grade 340kg/m3) with reinforced
double sheet metal door and ventilation
windows with metaf net.

Total Cost for Lotl (sum of
above)

VAT

Grand Total for Lotl

Tnstallation, Operations and maintenance of Solar Power System s $15 5,0 o9y Lot Gib 2 iy Jad oeSp.Te .
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