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INVITATION TO TENDER
CaleUnall e:m'éﬂ 5402

Date of issue: 22.11.2023
Dl

Tender no.: LEB-2023-024
slaall o3,

Contract title:

28al) () sie

Installation of solar panel system
in Bhamdoun
Oty A Al CUN\ plai (S 53

Closing date:
e &)

13.12.2023

For further information,
please contact the
Contracting Authority:
Jua¥) ¢ Claglaall Cra 3y 5al
BBlatl) dga:

Norwegian Church Aid
Achrafieh, Zahrat al Ihsan Street,
facing Namat Beirut, Building
Smaha#3, first floor.

Contact:

NCA Procurement Department
Tel: +961 76 615 941

Email:
ncalebanonprocurement@nca.no

NCA INVITES YOU TO TENDER FOR
INSTALLATION OF SOLAR PANEL SYSTEM IN
BHAMDOUN

Please find enclosed the following documents, which
constitute the tender dossier:

A —Instructions to Bidders

e Annex 1: Technical Specifications for the works
(to be signed and stamped by the Bidder)

e Annex 2: Financial Offer
(to be completed by the Bidder)

e Annex 3: General Terms and Conditions for
Works Contracts
(to be signed and stamped by the Bidder)

e Annex 4: Code of Conduct for Contractors (to be
signed and stamped by the Bidder)

e Annex 5 Bill of Quantities (to be completed,
signed, and stamped by the Bidder)

e Annex 6 Drawings, seven drawing are attached.
(to be signed and stamped by the Bidder)
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We should be grateful if you would inform us by
email of your intention to submit or not a
proposal.

In submitting an offer the Bidder accepts in full
and without restriction the special and general
conditions including annexes governing this
Contract as the sole basis of this procedure,
whatever his own conditions of services may be,
which he hereby waives. The Bidders are
expected to examine carefully and comply with
all instructions, forms, contract provisions and
specifications contained in this Tender Dossier.
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A. INSTRUCTIONS TO BIDDERS
Clplaadl athal Cilagied -
Al Scope of Works

The Works required by the Contracting Authority
are described in the Technical Specifications in
Annex #1.

The Bidder bears sole liability for examining with
appropriate care the Tender Dossier, including
those design documents available for inspection,
and for obtaining reliable information with respect
to any and all conditions and obligations that may
in any way affect the amount or nature of the
tender or the execution of the Works. In the event
that the Bidder is successful, no claim for alteration
of the proposal amount will be entertained on the
grounds of errors or omissions in the obligations of
the Bidder described above.

The subject of the contract is the provision of
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Works for the following:
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Lot#
&) Description/ ciwag) Site/ g sal)
ic gandll
1 Installation of solar panel system Bhamdoun, see more details in Annex 1

The works to be executed are for use by the

Contracting Authority in its Program in Lebanon.

The works are described in more detail in the Technical

Specifications, Annex #1.

e Time Schedule

The implementation duration should not exceed 60

calendar days for all works.

e Specifications

The supplies and works must comply fully with the
technical specifications set out in the tender dossier
(Technical specifications, Annex #1) and confirm in all
respects with the quantities, models, samples,

measurements, and other instructions.

Deviations from the specifications may be considered
only if deemed to be in the best interest of the

Contracting Authority.
A.2. Cost of Tender

The Bidder shall bear all costs associated with the
preparation and submission of the tender and the
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Contracting Authority will in no case be responsible or
liable for these costs, regardless of the conduct or
outcome of the tender process.

A.3. Contractual Conditions and Clarification of
tender documents
The terms and conditions of the Contract which will be
entered into between the Contracting Authority and the
selected Bidder will be those contained in the Contract
together with the General Terms and Conditions for
Works Contracts attached as annexes to this Tender
Dossier.
Bidders may submit questions in writing at the latest
on the date specified in the timetable in article A.4,
specifying the tender no. (LEB-2023-024), and the
contract title. Information regarding the interpretation
of this Invitation to Tender must be requested in
writing to the Contracting Authority’s e-mail:
ncalebanonprocurement@nca.no

Bidders are not allowed to approach the Contracting
Authority for verbal clarification.

Any clarification of the tender dossier given by the
Contracting Authority will be submitted to all Bidders at
the latest on the date specified in the timetable. If the
Contracting Authority provides additional information
on the tender dossier, such information will be sent in
writing to all other prospective Bidders at the same
time.

Any prospective Bidder seeking to arrange
individual meetings during the tender period with
either the Contracting Authority and/or any other
organization with which the Contracting Authority
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is associated or linked may be excluded from the
tender procedure.

A.4. Planned timetable

The Contracting Authority reserves the right to alter the
dates and times in the following timetable, in which
case all Bidders will be informed in writing and a new
timetable will be provided.

elanll
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Date Time
Site Visit 29.11.2023 10:00
Deadline for request for any clarifications from the
Contracting Authority 06.12.2023 16:00
3alaial) gall e claliay) of Callal ac o A
Last date on which clarifications are issued by the
Contracting Authority 11.12.2023 16:00
3ailaiall dgall Ji e cilaloary) jlacaY ae ga Al
Deadline for submission of tenders (closing date) )
(G ) sl i) gl s sal 13.12.2023 16:00
Tender opening session (e all 8 &)l 18.12.2023 11:00

All times are in the time zone of Lebanon .l A sl @B gilly (A 1) gall gran
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If there is any modification in the above-mentioned dates, an e-mail will be sent to all participants with the

updated dates.

Al o) 5l S L) gan ) Sl 2 g s ) iaesd ¢ odlel 5y 5Kl oy ) sill b s (sf llia (IS 1)

A.5. Eligibility and qualification
requirements

Bidders are not eligible to participate in this
procedure if they are in one of the situations listed in
article 59 of the General Terms and Conditions for

Works Contracts.

Bidders shall in the Technical Offer attest that they
meet the above eligibility criteria. If required by the
Contracting Authority, the Bidder, which tender is
accepted shall further provide evidence satisfactory
to the Contracting Authority of its eligibility through
certificates issued by competent authorities in its
country of establishment or operation, or, if such
certificates are not available, through a sworn
statement.

Bidders are also requested to certify that they
comply with the Code of Conduct for Contractors.

To give evidence of their capability and adequate
resources Bidders shall provide the information and
the documents requested in the tender dossier.

A.6. Exclusion from the award of contracts
Contracts may not be awarded to Bidders who,
during the procurement procedure:
(a) are subject to conflict of interest; and/or
(b) are guilty of misrepresentation in supplying
the information required as a condition of
participation and eligibility in the tender
procedure or failure to supply this
information.

A.7. Language of Tenders

The tenders, all correspondence, and documents
related to the tender exchanged by the Bidder and
the Contracting Authority must be written in English,
supporting documents and printed literature
furnished by the Bidder may be in the English or
Arabic language.

A.8. Documents comprising the Tender
The Bidder shall complete and submit the following
documents:
e Annex 1: Technical Specifications for the works
(to be signed and stamped by the Bidder)
e Annex 2: Financial Offer
(to be completed by the Bidder)
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e Annex 3: General Terms and Conditions for
Works Contracts
(to be signed and stamped by the Bidder)

e Annex 4: Code of Conduct for Contractors (to be
signed and stamped by the Bidder)

e Annex 5 Bill of Quantities (to be completed,
signed, and stamped by the Bidder)

e Annex 6 Drawings, seven drawing are attached.
(to be signed and stamped by the Bidder)

The following documents shall in addition be
submitted with the tender:

e Valid company registration specialized in
Engineering and/or Constructions (should
be in a relevant field (construction etc)).

e The company owner or company director's
ID/ Passport

e Bank account details.

e Letter for confirmation from the bank
showing the account holder’s name.

e Annex #3 - General Terms and Conditions
for Works Contracts (signed and stamped)

e Annex #4 - Code of Conduct for Contractors
(signed and stamped)

e A timeline shows the maximum period to
execute all the works.

e Annex 1 - Technical Specifications for the
works (signed & stamped)

e Relevant experience proof based on the
nature of the work: Past Contracts,
Handover Notes, Completion reports,
References (this is not mandatory, but it
affects the technical score).

e Site visit confirmation

Any other relevant information that should be made
known to the Contracting Authority.

A.9. Financial Proposal

The Financial Proposal shall be presented as an
amount in United States Dollar (USD) in the Annex
#2, of this Tender Dossier. The remuneration of the
Contractor under the Contract will be according to
the financial proposal.

The Bidder will be deemed to have taken full account
of all requirements and obligations, whether
expressed or implied, covered by all parts of this
Tender Dossier and to have priced the items in the
Bill of Quantities accordingly. The amount must
therefore include for all incidental and contingent
expenses and risks of every kind necessary to
construct, complete and maintain the whole of the
Works in accordance with the Contract. Unless
separate items are provided in the Bill of Quantities,
rates and sums include all costs involved in the
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various items in the Bill of Quantities. The item
descriptions given in the Bill of Quantities will in no
way limit the Contractor's obligations under the
Contract to provide all the works described
elsewhere. Notwithstanding any limits which may be
implied by the wording of individual items, the
amounts entered will be deemed to be works that are
complete in every respect.

A.10. Validity

Tenders shall remain valid and open for acceptance
for 30 days after the closing date for the submission
of tenders.

Before the expiry of the original tender validity
period, the Contracting Authority may ask Bidders in
writing to extend this period. Bidders that agree to do
so will not be permitted to modify their tenders. If they
refuse, their participation in the tender procedure will
be terminated.

A.11. Site visit

The Bidder shall visit and examine the site of the
works and its surroundings for the purpose of
assessing, at his own responsibility, expense and
risk, factors necessary for the preparation of his
proposal. The Bidder shall arrange with the
Contracting Authority the granting of permission to
enter upon the site, for the Bidder's individual
inspections.

We invite you, together with the other Bidders, to visit
the Site of the works, Bhamdoun — The Village) ,
coordinates/ location ( 33.7969365, 35.6628449)
X,Y on 29.11.2023 at 10:00 am knowing that this
visit is mandatory.

A.12. Laws of country of works’ execution
By submitting his/her proposal the Tenderer is
deemed to have knowledge of and to have taken into
consideration all relevant laws, acts and regulations
of Lebanon that may in any way affect or govern the
operations and activities covered by the proposal
and the resulting Contract.

A.13.

date
Proposals must be received at the address
mentioned on the front page in a sealed envelope
not later than the closing date and time specified on
the front page. and time specified in the timetable
article A.4. Any tenders received after that time will
not be considered.

Submission of tenders and closing
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Offers shall be submitted in a sealed envelope
containing three envelopes:
1. Legal Envelope: Contains all the legal
papers which are:
A. Valid company registration specialized
in Engineering and/or Constructions.
B. The company owner or company
director's ID/ Passport
C. Details of bank account.
D. Letter for confirmation from the bank
showing the account holder’s name.
E. General Terms and Conditions for
Works Contracts (signed and stamped)
F. Code of Conduct for Contractors
(signed and stamped)
2. Technical Envelope: Contains all the
technical documents, which are:

a. Work Plan with timeline
presenting the maximum period to
execute all the works.

b. Annex #1 — ‘Technical
Specifications for the works’
signed & stamped, for confirming
the commitment to the NCA
technical requirements.

c. Past Contracts, or Completion
reports, or references, for
presenting relevant experience
proof based on the nature of the
work in the same area(s) (this is
not mandatory, but it effects the
technical score).

3. Financial Envelope: Contains Annex#2 -
Financial Offer, signed & stamped and
annex 5 BoQ.

All envelopes should be non-transparent and
must be tightly closed with the company's stamp
on the envelope closing area. Offers that are not
following the submission instructions, may lead
to disqualification from the process.

No tender may be changed or withdrawn after the
deadline has passed.

A.14.  Tender opening and evaluation

Bidders are invited to attend the tender opening.
Bidders are requested to advise the procurement
department, at least one day in advance of the
tender opening if they will attend.

The tender opening will take place at the NCA
Lebanon office at the time and date specified in
article A.4. Bidder’s representatives who are present
shall sign a register indicating their attendance.
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At the tender opening, the envelope opening process
will be presented. It's not mandatory for bidders to
attend the opening session. No discussions will be
entered into between the Bidders and the
Contracting Authority at this stage.

After the tender opening process, the evaluation
committee will conduct the administrative and
eligibility check according to the requirements
presented in clause A.8 of this document.

The evaluation method will be the quality and cost-
based selection. A two-stage procedure shall be
utilised in evaluating the Bidders: a technical
evaluation and a financial evaluation.

Tenders will be ranked according to their combined
technical (St) and financial (Sf) scores using the
weights 65% for the technical proposal; and 35% for
the offered price. Each proposal’s overall score shall
therefore be: St X 65% + Sf X 35%.

Technical evaluation

For the evaluation of the technical proposal, the
Contracting Authority shall take the following criteria
into consideration:

- 15 % List of references of similar projects.

- 10 % for years of experience: Minimum 10
Years of experience in the solar field.

- 10% for Proposed Materials and
Compliance with specs including: panels,
inverter/pump drive, cabling, circuit
breakers and fuses, protection elements,
warranties, the contractors must comply
with all requirements and specifications.
(pass or fail)

- 15 % for the CVs and company
organization chart, CVs of Electrical,
mechanical, and structural engineers that
will be working on the project. They should
have similar proven experience, should be
registered in the order of engineers,
training and certificates are plus etc.

(will lose 5% for every missed CV or for any
CV doesn't fit the requirements.

- 10 % for the Planning and methodology,
project planning and method statement and
time schedule for the project
implementation/workplan.

- 5% for the sample shop dwgs and
calculations. Sample of structural and
electrical shop drawings and calculations
for similar projects (will lose 5% for every
missed requirement). If they submit all
components, then the best quality would be
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given the highest score and the others
proportionally.
Missing any of these criteria will make the company
fail.

Financial evaluation

Each proposal shall be given a financial score. The
lowest Financial Proposal (Fm) will be given a
financial score (Sf) of 100 points. The formula for
determining the financial scores shall be the
following:

Sf =100 x Fm/F, in which

Sf is the financial score.

Fm is the lowest price and

F is the price of the proposal under evaluation

Deviations from the specifications may be
considered if deemed to be in the best interest of the
Contracting Authority.

Tenders determined to be administrative eligible and
technically compliant will be checked by the
evaluation committee for any arithmetic errors.
Where there is a discrepancy between the amounts
in the figures and words, the amount in words will
govern. Where there are discrepancies between the
unit price and the line-item total, derived from
multiplying the unit rate by the quantity, the unit rate
as quoted will govern. If a Bidder refuses to accept
the correction, his tender will be rejected.

A.15. Award of Contract

The Contracting Authority will award the Contract to
the Bidder who appears to have the capability and
resources to carry out the Contract effectively, which
has been determined to be substantially responsive
to the documents of the Tender Dossier and which
has obtained the highest overall score.

The Contracting Authority may, at its discretion, take
into consideration environmental/ sustainability
considerations e.g., if materials are locally produced,
if solar power is offered, if the items are
environmentally friendly packed, if spare parts and
service are locally available, if the items are
recyclable.

A.16. Signature and entry into force of
the Contract

Before the expiration of the period of the tender

validity, the Contracting Authority will inform the

successful Bidder in writing that its tender has been

accepted and inform the unsuccessful Bidders in

writing about the result of the evaluation process.
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Within 7 days of receipt of the contract, not yet
signed by the Contracting Authority, the successful
Bidder must sign and date the contract and return

it.

If the successful Bidder fails to sign and return the
contract within the days stipulated, the Contracting
Authority may consider the acceptance of the tender
to be cancelled without prejudice to the Contracting
Authority's right to claim compensation or pursue
any other remedy in respect of such failure, and the
successful Bidder will have no claim whatsoever on
the Contracting Authority.

A.17. Cancellation for convenience

The Contracting Authority may for its own
convenience and without charge or liability cancel
the tender process at any stage.
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ANNEX 1: TECHNICAL SPECIFICATIONS AND REQUIREMENTS
4l cldlial) g ciliaal gall 1 a8 3ol
1. INTRODUCTION

1.1. Background Information

The Norwegian Church AID NCA vision is to help the local communities to cover their needs for water

with less cost and lower environmental impact in terms of CO2 footprint and emissions. Installing a PV
system to supply the water pump would help reduce the use of the generator and hence the cost of the
fuel and the produced emissions. NCA is coordinating with the local municipalities to help them serve
their communities by providing the finance and technical support for solar pumping system . In our case
The project involves the installation PV solar generators on a plot of land rented by the municipality to
install the PV system on it to supply a near by well pump ( under the jurisdiction of the Municipality)

located in the Village supplying the network of Bhamdoun.

2. SCOPE OF WORKS

The works under this Project consist of supplying, installing, testing, commissioning, handing over in good
operating conditions complete Solar PV Systems, documentation, training, and Defects Notification
Period- DNP over a period of one year.

The Contractor shall provide all necessary components, accessories as well as manpower, scaffolding,
civil works, machines, tools, instruments, etc at the Contractor's own expense to install complete
operational devices.

The equipment furnished to these specifications must meet or exceed all requirements herein.
Modifications of or additions to basic standard equipment of less size or capability to meet these
requirements will not be acceptable. All Materials and equipment shall be subject to the approval of the
Employer.

The Contractor shall be responsible for providing all Engineering, Procurement and Construction works
for the optimal design and operation of the plant, including but not limited to:

Verification of the Design Drawings and modification in case of discrepancy between these drawings and
the site conditions, in full coordination with the Project Team.

= Site preparation (clearing, pruning, excavation, etc).

= All planning, application and obtaining construction permits from authorities for the Solar PV Systems

(Including but not limited to, the Lebanese Center for Energy Conservation- LCEC, Ministry of Interior
and Municipalities, any other pertinent entities, etc..) required for the construction and realisation of
the project.
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Supply and installation of solar PV modules of a proven PV technology from a reputable manufacturer.

® Supply and installation of support structures for the photovoltaic modules, inverters, Variable Frequency

Drive, Filters Solar PV hybrid controllers, Electric panels, etc.
® Supply and installation of PLC controllers, weather stations where required.
= Construction of a new control room for the electrical and control panels.
= Supply and installation of elements needed to secure modules on the structures.

= Supply, installation, and connection of all electrical panels required in the DC and AC side, including

protection devices.

= Supply and installation of all cabling and electrical connections between the elements of the PV system,

including the electrical conduits and raceways/cable trays (embedded and surface mounted) for cable
routing and trenches.

= Supply, installation, and connection of inverters for connection to the local electrical network capable of

providing reactive power, including DC and AC protections.

= Supply, installation, and connection of remote monitoring systems (central acquisition and data

processing, meteorological station), and a local 50-inch screen display.
= Supply, installation, and connection of a UPS system (Including Batteries) for control equipment.

= Supply, installation, and connection of complete interface systems between different blocks of the same

facility (Water Pumping Station) if necessary.

= Supply and installation of equipotential bonding devices and grounding system of all metal parts of

plant.
® Trees trimming where needed subject to the discretion of the NCA Project Team.
= All concrete bases, foundation, and civil works necessary for the support of the system.
= Supply and installation of car park sheds.

® Transport of all equipment to the site, on site temporary storage and security and replacement of all

equipment in case of breakage.
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® The Contractor shall locate in coordination with the Beneficiary’s representative(s), if needed, an area to
store the materials. The Contractor shall maintain a good level of coordination with the NCA Project Team

and the Beneficiary’s representative(s) to ensure smooth implementation of the fieldwork. The Contractor

must store the goods in a safe place that is not exposed to any external factors that may harm it, and shall
keep clean the place on which the constructions are active

during the installation stage until the site is delivered. The Contractor shall be ready to advise the
Employer’s Engineer of the location and condition of the materials at any time including materials
shipped by sea. The Contractor shall provide adequate security staff and all other resources that are
needed to safeguard the works and goods (Whether installed or stored) from damage and theft and

shall take all reasonable precautions to prevent unauthorised access.

= Utility services (Water, Telecommunication, etc..), the cost of which shall be the sole responsibility of

the Contractor.

* Provide adequately equipped site office and facilities subject to the acceptance of and in accordance

with the requirements of the Employer, the office space would be provided by the Beneficiary Water

Establishments , if available.

® Clear Labelling of all cables (every 5 meters) and devices (inverters, protection devices etc..) where

labels must match the as-built drawings. Labels installed outdoors should be UV resistant and

weatherproof.

Supply all operational and maintenance documentation, including list of alarms and fault codes with

possible troubleshooting information.

® Conduct adequate training to the Beneficiary’s Staff concerning Operation and Maintenance activities

as detailed below.
® Perform inspection and testing
= Supply and deliver spare parts as indicated in the Bill of Quantities.

= Supply and install the Project Sign Boards for each site as per the specifications and dimensions to be

provided by the Employer.

® Provide visibility requirements regarding labelling of equipment as per the specifications and dimensions

to be provided by the Employer.

= All studies, supplies, and works that are necessary to complete the works and deliver fully functional

systems, according to the applicable laws, international standards, and best industry practices, shall

be provided by the Contractor, even if these are not specifically indicated in these documents.
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3. SITE DETAILS

3.1. Location
The locations of the Beneficiary Pumping Stations is as per the below table:

Number Name Location Coordinates/ Location Site Elevations

1 Bhamdoun — The Village (33.7969365, 35.6628449) X,Y ~1000 m
Above sea level

3.2. Earthing System
The contractor to test the availability of proper earthing system in the facilities to connect to them.

However, earth bars shall be provided at the panels area, to facilitate the equipotential earthing bonding
of the newly added solar equipment to the existing earthing system. Connections from these earth bars
to the existing earthing system shall be provided. Also, all solar equipment and components shall be
connected to the earthing system.

The Contractor shall measure and confirm a resistance of maximum 5 Ohms for all locations used to
connect any sections of the PV system. In case of higher earth values measured on site, the Contractor
is responsible to make any corrective measures, including but not limited to the addition of earth pits
and/or earth bars. Equipotential bonding between all earthing systems connected to the PV system is to

be made.

4. GENERAL REQUIREMENTS

The works under these Projects consist of supplying all the systems’ components, installing, testing,
commissioning, and handing over in good operating conditions in addition to complete O&M training,
Supply of Spare Parts, and DNP for the whole systems detailed in this Project.

The Contractor shall provide all necessary components, accessories, human resources, civil works,
scaffolding, cranes, HSSE measures (Permanent and temporary installations), miscellaneous services

and activities, etc, at the Contractor’s own expense to install complete operational units.

4.1. Functional Configuration for the Water pumping station

The proposed system is based on connecting the PV panels to a solar variable frequency pump drive that
would transfer the produced DC current into AC current to directly supply the well pump. A motorized transfer
switch will also change the supply to the existing EDL/ Generator feeding line from the existing MTS. The
main supply would be from the solar system while the EDL and the generator would be the backup system.
The PV plant is sized around double the power of the pump to ensure that the output of the plant would be
enough even at the early hours and during the seasons and days where the sun intensity is not high. A
weather station will be installed to measure the sun radiation and

the temperature and give the order to switch to the generator or the EDL supply via the motorized switch.
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It should be mentioned that the VFD needs to have harmonics sinusoidal filters to protect the pump motor
from the harmonics created by the drive. The VFD, on the other hand, will help smooth the start of the
pump and would reduce the water hammer effect when stopping the pump.

The solar drive will be installed inside a new electric room to protect it from vandalism and from weather
conditions. The DC cabling of the different strings will be connected to DC combiner panels located
underneath the PV panels; then the different DC combiners will connect to a DC totalizer panel that will
connect to the solar pump VFD inside the electrical room.

The installation will be fenced to protect it from animals, theft and sabotage.

PV Panels

DC Cable
Static head

\

il
‘_,‘_-1

L

b
o
<
m
-

Well depth

Pump Starter

General system layout

5. TECHNICAL SPECIFICATIONS

This chapter describes the requirements for the main components, the equipment and the design of the
Plant.

It should be noted that the equipment offered should be suitable for operation at 380V-400V (3-phase),

50 Hz and there may be voltage sags and voltage surges from the utility grid side.
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PV Modules

Solar PV panels suitable for the project purposes and local conditions;

® The module rated power should be at least 545Wp at STC;

® The rated output power of any supplied module shall have positive tolerance: up to 5Wp;

Cell protection: Cells should be protected by anti-reflective coated tempered glass; double glass

resilience to severe weather conditions.
Module shall withstand loads up to 5400 Pascal;
Panel to include PERC Technology
I-V curve should be supplied;
Solar PV panel conversion efficiency should be equal to or greater than 21 % under STC;

The supplied module DC voltage should be not less than 1000 VDC;

® The modules shall also be tested through at least one of the following quality and durability programs:

® Fraunhofer’s PV Durability Initiative (PVDI) testing;

Atlas 25+ PV durability testing program;

® PVEL’s vendor qualification test program;

NREL’s Qualification Plus for PV module reliability;
= VDE Durability Testing Program;

® TUV Sud Thresher or equivalent; and

® Proof shall be submitted. Additionally, with clear certificates and highlighting the matching standards

in each certificate, I-V curve must be supplied.

® PV modules must be crystalline silicon PV modules that comply with the norm IEC 61215 edition 2 and

shall be qualified to and be classified as Class A or B according to IEC 61730. PV modules

shall also comply with the requirements of IEC 61701 (Salt Mist Corrosion test) and IEC 62716

(Ammonia Corrosion test);

®" PV panels should be procured from tier-1 manufacturers (as per the latest Bloomberg Tier 1

manufacturer listing);

® The PV generator should fit in the available space, and each string should not have higher total Voc

than the PV inverter can accept;
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All modules must be of a robust design. Only certified Mono-crystalline silicon modules, half cut- cells

will be accepted from Tier1 Manufacturers;

= Number of cells in a module (acceptable): 60 half cut cells, 72 half cut cells or 78 half cut cells;

Proof shall be submitted. Additionally, with clear certificates and highlighting the matching standards in

each certificate;

® PV modules must be approved to IEC/EN 61215 ,61730-1/2, certified and listed. Certifications have to

be issued by an internationally recognized laboratory;

® PV modules shall also comply with the requirements of IEC 61701 (Salt Mist Corrosion test) and IEC

62716 (Ammonia Corrosion test);

®" The PV Modules shall be clearly labelled and permanently marked with a data plate containing the

following information: manufacturer’s name and physical address, type/model number, the watt-peak
power rating at STC, open circuit voltage and short circuit current, voltage and current at maximum power

point, tolerance and temperature coefficient, country of manufacture, certification, e.g: UL listing, IEC
61215, I1SO certification, with fool-proof +ve/-ve connectors; ® Measures against Potential Induced
degradation (PID) Including but not limited to:

= All fixing accessories on module framing;

= Earthing of the PV modules;

= Device preventing any risk of electrolytic couple; and

® Report flash testing of the modules to be provided before installation.

® Modules shall be guaranteed by the manufacturer for 30 years with no more than 0.45 % linear

degradation after the first year.

The outside junction boxes with the positive and negative terminals shall incorporate bypass diodes that
have the function of preventing any possibility of the electrical circuit inside the module being broken

due to the partial shading of a cell.

5.2. Solar Variable Frequency Drives - VFD

Solar VFD shall be provided as shown on the drawings and schedules and in the bills of quantities;

Solar VFD shall have built-in pumping applications controller such as:

= Auto start in Solar mode (No need to turn pumps ON/OFF);
® Auto-switching between power modes (Hybrid Mode); and

® Boost—Decrease Flow Rate (Manual, Time Set, Remote).
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= Input specification:

PV Input

Maximum Input DC Voltage 1000vDC
Voc Range 500~700/DC
MPPT Voltage Range 450~600/DC
Starting Voltage Range 250~800/DC

Grid or backumenerator input
Input Voltage

Three phase 380V/400V
= Qutput specification:
Rated output voltage 3PH 380V
Output frequency 0~60.00Hz (Default 850.00H2)

® Enclosure: IP 65 minimum;

= MODBUS or CAN (with communication bridge if required), allowing reading and writing on the inverter;
® Compliance to IEC/EN 61000-6-1/2/3/4, IEC/EN 62109-1, IEC/EN 62109-2;

The ‘European Efficiency’ of the inverter shall be a minimum of 96%;

® Include Sine Wave filter as per UL 61800-5-1, EN 61800-5-1;

® Permissible harmonics order as per as per IEC 61000-3;

= Ambient Temp Range: -10C to 50C;

Built-In data logging and a simple management interface;

= Ability to be remotely monitored and managed via a web application service;
Maximum Power Point Tracking (MPPT);

Highly efficient maximum power point tracking with pump system specific algorithms;
= Active power management for temperature;

® Automatic and active power management to ensure the system continues to run in even the most

extreme temperature conditions;

® Digital inputs for connection of well probe, tank full, pressure switches and remote switches;
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® Analogue inputs for sensors. Applications included for pressure and level monitoring and pump control;

= Sun-Sensor function allows the controller to block pump operation once solar irradiation levels drop

below a minimum threshold for optimizing operation;
® Variable frequency output to allow maximum water to be pumped based on available power;
= Soft start and infinite control of motor speeds for long life and low generator loads;
= Signal output for controlling externally connected devices;

= Low voltage DC input to allow bench / field configuration when 3 phase power is not available;

Constant pressure and flow built in applications to limit or to provide minimum pressure and flow;

= Control of the pump system using pressure sensors for remote control applications and pressure

dependent processes;

Built in system timers for providing time of day or interval timing control;

= Power choice control giving the ability to prioritize water delivery or power type (cost) in hybrid

applications: for example, the priority is given to the water pumping function using the solar energy
when the EDL supply is available or vice-versa i.e. the flexibility to set-up any control and operation

scenario;

Automatic data logging of all running pump data. Recording frequency is configurable with capacity for
up to 10 years;

= Simple LED display to indicate system status;
= Simple configuration with remote application;
® Local and remote monitoring and management with a well-developed web interface;

® An external Sinusoidal filter to be included as deemed necessary by the controller manufacturer given

implementation constraints;

= Configurable set points for minimal frequency power drive to ensure optimized commissioning settings

for pump switch off at low power values;

® Integrated filter ensuring a sinusoidal phase to phase voltage transmission to the motor;
5 years warranty;
To be protected from direct sunlight by not facing the sun during the mid-day and provided with sun shade

or awning; and

= A pad or platform shall be provided to ensure operators/electricians will not be standing in water or mud

while working with the equipment;
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5.3. DC and AC cabling and cable routing

= All cables and connectors used for the installation of the solar array must be of solar grade robust and
durable in harsh environmental conditions including High temperatures, UV radiation, rain, humidity

and dirt as per IEC standards;

= DC Cables outer sheath shall be electron beam cross-linked XLPE type, or equivalent. Cable Jackets
should also be electron beam cross-linked XLPE, flame retardant, UV resistant. 4mm2 or 6mma2

cables can be used;

= Cables terminations shall be made with suitable cable lugs & sockets etc., crimped properly (with torque
wrenches) to manufacturer recommended torques and passed through brass compression or screw-
type connectors, through cable glands at the entry & exit point of enclosures, or equivalent.
Terminations of Aluminium cables should be done with the highest standards, using specialized cable

lugs. The lug barrels must be factory prefilled with a joint compound;

= All cable/wires shall be provided with UV resistant printed ferrules for both DC and AC sides. The marking
on tags shall be done with good quality letter and number ferrules of proper sizes so that the cables
can be identified easily. All cables must be labelled at the source connection, on the way, and at the

end of connection;

= All cable trays shall be of heavy duty perforated type with return flange, and shall be manufactured from
hot-dip galvanized steel, with a standard heavy duty galvanizing coating of 350 g/m2 and Z2 bending

grade;

= All accessories and fittings such as bends, tees, elbows, cross units and angles shall be of the same
specification as that of the cable tray finish and shall be standard products from the same

manufacturer as the cable tray. Site fabrication shall not be permitted;

= Cable trays and accessories shall be of a thickness of not less than 1.5 mm for up to 300 mm width

trays, and not less than 2.0 mm above 300 mm width;

= AC Cable trays shall have a spare area of 50% of the whole section, a minimum distance equivalent to

one diameter of the AC cables is to be left between cables on the cable trays;

= DC Cables can be bundled in exposed corrugated metallic conduits, fixed to the solar system metallic
structure. The corrugated conduits shall be made of Stainless steel (316L) with stainless steel (316L)

over braid and shall have the following properties:
= IP rating: IP68;

= Temperature range -100°C to +400°C;
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= High Mechanical Strength;

= High Abrasion resistance;

= Pull off strength: 150kg (20mm);

= High compression strength 1000 kg/100mm;

= Inherent low fire hazard,;

= Excellent Corrosion resistance;

= Oil resistant;

= UV resistant;

= Provides EMC screening; and = Offers Antistatic properties.

= All PVC conduits and fittings shall be UV resistant uPVC heavy gauge, rigid, direct buried or encased
buried type as applicable, complying with BS 6099-2.2 / IEC 614-2-2 heavy gauge in all respects, and

may be used where ambient temperatures do not exceed 75 °C;
= All PVC conduits and accessories shall be obtained from the same manufacturer;
= No conduit shall be less than 20 mm diameter;

= Fittings and accessories for PVC conduits shall include, but not be limited to, the adapters, junction/pull

boxes, bushings, couplings, elbows, nipples, plugs, seals, etc.;

= Conduit boxes shall be of the circular pattern with appropriate spout entries and 50.8 mm accessory

fixing centres;

= All connections and terminations of the PVC conduits and fittings shall be by means of the

manufacturer's standard adaptor;
= All boxes shall have brass thread;

= Cables with different voltage levels shall be separated by use of different cable ladders or trays.

Particular attention should be given to separating Power lines from control cables;
= Cable trays in accessible areas shall be protected by use of a cover;

= Cables which are installed on cable trays that are running on the floors with no means of anchoring to

the floor should be supplied with counterweights;

= For underground power cables in trenches: Excavated in a depth of min. 90 cm. The bottom of the trench
shall be smooth, compacted and free of stones, roots and pipes. The bottom of the trenches shall be

covered with a 15 cm layer of riddled, stone-less sand. After laying of the electric conduits, they shall
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5.5.

be covered with a further layer of the same sand, depth 15 cm. A second layer of 3 conduits for control
cables is then laid in place, covered with a third layer of 20cm sand. Remaining volume can be
backfilled from excavated soil and should be compacted to a minimum of 90% relative compaction. A
warning tape and a bare copper earth bonding cable should be installed as detailed in the trenches

drawings. Surface repair should be done to restore to the same or better conditions; and

= For underground control cables in trenches: Excavated in a depth of min. 70 cm. The bottom of the
trench shall be smooth, compacted, and free of stones, roots and pipes. The bottom of the trenches
shall be covered with a 15-cm layer of riddled, stone-less sand. After laying of the control conduits,
they shall be covered with a further layer of the same sand, depth 15 cm. Remaining volume can be
backfilled from excavated soil and should be compacted to a minimum of 90% relative compaction. A
warning tape and a bare copper earth bonding cable should be installed as detailed in the trenches

drawings. Surface repair should be done to restore to the same or better conditions.

5.4. Control and signal Cables

= Multi core insulated cables suitable for outdoor use and laying under-ground, with copper conductor and

copper shielding;

= The cables shall be provided with a min. of 20% spare conductors, except for the inter-inverters control

cables; and
= Separate cable trays or conduits shall be used for LV and control / signal cables.
Electrical Panels

= Class Il boxes suitable for outdoor use (minimum IP65 protection if implemented outdoor, in compliance

with the applicable standards which should be sunlight/ UV resistant as well as fire retardant);
® Components inside electrical panels as per SLD diagram;

® Included tracking labels and signal "Warning: energized cables " and "Do not operate in charge" both

in Arabic and English language;

= All electrical boxes must be labelled with permanent marking denoting the associated inverter and MDB

numbers as per the as-built drawings;

® The boxes will have suitable cable entry points fitted with cable glands of appropriate sizes for both

incoming and outgoing cables preserving the IP of the box;

® The electrical boxes must be grounded properly to ensure all safety related measures for safe operation;
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= All the electrical boxes to be manufactured with sufficient space for easy handling and must have

temperature suitability for local conditions and maximum current rating; ® The AC panels busbars shall
be:
= Site rated for normal current as shown on the Drawings and braced for a symmetrical RMS short-
circuit duty as specified. Busbars are to be copper, of sufficient size to limit temperature rise to
allowable insulation or equipment temperature ratings, and to maximum 90 deg C. Connections
and bus work are to be bolted with copper alloy hardware and are to be accessible for inspection
and maintenance unless otherwise recommended by the manufacturer and approved by
Engineer. Contact surfaces are to be Electro-silver plated;
® Connections from busbar to panel are to be rated to carry full continuous current rating of switchgear

frame and are to be insulated. Full size neutral is to be continuous through all sections. Neutral
bus is to be insulated and separate from the earth bus and connected to it with removable links,

at every bus section. Links are to be of the same cross-section of the earth bus; and

® Here Below, is a schedule showing the constructional details of copper busbar (weight, area, size

& number of bars according to the current carrying capacity at 35°C ambient temperature.

5.6. Pumping Station Solar Controller

® The pumping station PV plant controller unit shall have a minimum track record of 4 years in operation

in similar conditions;

® The controller will continuously monitor the diesel generator (DG) output and EDL incoming and the

frequency drive inverter input and output via dedicated meters (independent from the GCU
measurements), as per SLD;

® The Contractor shall supply and install power meters, dry contacts, current transformers, or necessary

measurement accessories on the genset and grid power lines to read the genset’s and grid’s

operational parameters;
® The controller shall always be maintained online even during power transfers between the different
power sources and for this reason an on-grid solar system will be provided for this purpose; *®

Communication: RS485, Ethernet (compatible with the different meters); ® The solar Controller shall be
able to perform the following functions:

® Emergency shutdown for the PV system; and

® Turn on the generator when the solar energy is not sufficient to turn on the pump and switch

to the solar pumping when the solar inverter and weather station input indicated enough solar
power is available.

24 /38



NORWEGIAN CHURCH AID

\](J actaliance

5.7.

5.8.

® Trip the PV system at any time there is loss or interrupt of communication with the VFD frequency drive;

= All additional necessary accessories needed for proper functioning of the controller are to be installed

and commissioned;
= All operating parameters from the controller should be fully logged in the dedicated logger;
= Shall allow MODBUS communication for read of its registers; and

® Warranty: Minimum 2 years.

Earthing System

= All PV structures and PV modules should be grounded properly. Suitable accessories for bonding

between copper and metallic structures to be used, to avoid potential difference induced corrosion;
® Piercing PV clamps should be used to bond PV panel frames on the same row;
® Continuity test should be done after each array connection to insure proper panel bonding;
= All metal casing/shielding of the system and its components should be thoroughly grounded;

® Earth resistance should be tested in presence of the Employer representative by a calibrated earth

tester, the earth resistance should not be more than 5 Ohm;
® Earthing installation in accordance with the IEE Wiring regulations BS 7671; and
® The PV system earthing will be connected to the existing earthing after performing all the required tests.
Fire Fighting System
Portable fire extinguishers to be provided near the PV installation site and the main electrical rooms as

shown on the drawings and provided in the bill of quantities. The portable fire extinguishers shall have

the following characteristics:

= Shall be of the dry chemical type A,B,C;
= Shall be UL listed;

= Shall be 4.5 KG;

® Aluminium valve and handle;

® Hose discharge;

® Shall have wall bracket and shall be installed on the nearest wall or on the parking sheds structure

nearest to the inverter;

= Shall be suitable for outdoor installation; and
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5.9.

® Minimum warranty of 2 years

Documentation, Training, and O&M Plan a-

Documentation

The Contractor is required to submit the following documentation:

= Detailed engineering report, to be approved by the Employer before the start of work. Including civil

construction drawings, physical layout drawings, functional drawings, SLDs, structural calculation
notes, shading loss calculation, cable and protection sizing calculations, all technical datasheets and

other manufacturer’s technical documentation;
= BOQ per site;

® Factory acceptance test reports;

As-built drawings and technical documentation (Including catalogues, brand names, model numbers of
all equipment and materials installed in the Project, along with contact details of the suppliers/

Manufacturers) in English; and

= QOperation and Maintenance manuals in English.

b- Training
The Contractor is required to conduct the following training to the Beneficiary’s staff:
® Training on Plant Operation and Maintenance of the complete installed system components. Under this

training the Contractor shall provide technical and safety training for the pertinent facility staff
(Engineers, technicians, etc..) on all operational and maintenance aspects for the Plant including but
not limited to:

= Start-up and shut-down of the solar plant;
® Remote monitoring system and logging system;
® Inverter functionality, resets and interface;

® Solar panels cleaning and panel replacement; = All
protection devices operation and functionality; and

® Any other necessary discipline.
The number of the beneficiary trainees shall not be less than six (6) staff.

The number of training sessions and the training duration shall be agreed upon with the Employer
and the Beneficiary, however, the training days shall not be less than two days per site. The
frequency and the dates on which the training sessions would be performed shall be agreed upon
between the Contractor, the Employer and the Beneficiary.

26 /38



NORWEGIAN CHURCH AID

\](J actaliance

c- O&M Plan

The Contractor is requested to deliver a short operation, control and maintenance plan for the
plant including the following:

* Preventive Maintenance (PM): The preventive maintenance plan prepared for the Plant shall include

all necessary measures to be followed by the Contractor in accordance with the manufacturers’
manuals and shall include, but not be limited to, the following:

® Provision of sufficient and calibrated measuring devices to carry out PM;

® Recording all maintenance tasks in a maintenance log;

® Periodic checks of the plant’s components in accordance to the maintenance plan;

® Maintenance of all civil, mechanical, and electrical components at least in accordance to the

manufacturer operation and maintenance manuals and instructions; and ® Maintenance of the control

and monitoring system.

= Corrective Maintenance (CM): The corrective maintenance plan of the plant shall always include and

in all cases attending to and repairing breakdowns and failures of the components of the plant caused
by wear and tear and/or breakage under normal operating conditions to ensure that the Plant operates
normally throughout the duration of the O&M contract. The CM plan shall include, but not be limited
to, the following:

= Supplying component and spare parts needed to replace those requiring repair in the event of a

breakdown or anomaly;
® Repairing or replacing component or parts of the plant where necessary;
= Keeping and managing a minimum stock of spare parts;

® Response times for each type of event, from minor to critical, should be within 1 day; and ® Claim
management.

* Reporting
Monthly reports shall be prepared including:

® HSSE information, including significant events;
= Details of significant operational events for each major item of equipment;
® Occurrences and consequences for plant operation;

® Maintenance activities performed submitted with complete detail of defects occurred and

rectification measures executed (preferable to be logged for each individual equipment);
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= Calculation of Net Electrical Energy for the reporting period;

® Aggregate Net Electrical Energy delivered at the connection point to date;

® Monthly and aggregate electrical energy generation from each of the Plant’s inverters;
® Monthly weather data collected from each of the weather sensors; and

® The monthly and year to date Performance Ratio- PR of Plant.
Status reports after any incident on Site and/ or Plant tripping shall be also prepared.

5.10. Structural Design Criteria
The Contractor shall provide detailed design including detailed drawings and calculations notes and

simulation for the structural support of the PV panels. The configuration shall be similar to the one
shown on the layout drawings and sections , but it shall be the responsibility of the Contractor to
provide his own shop drawings within the drawings guidelines and in conformity with the following
codes and basis of design :

A. Codes of practice and standards
Structural steel design and verification shall be based on the recommendations of the following codes
and standards:

Built up and hot rolled sections:

e AISC-360. “American Institute of Steel Construction” Manual of Steel Construction - LRFD method,
2016 Edition.

Cold formed components:

* AISI. “American Iron and Steel Institute” Cold Formed Steel Design Manual, 1996 Edition.

Welding in accordance with:

«  AWSD1.1/D1.1M:2004 “American Welding Society” Structural Welding Code - Steel Manual,
2004 Edition.

Reinforced concrete elements in accordance with:

+ ACI 318. “American Concrete Institute” Building Code Requirements for Structural Concrete,
2019 Edition

B. Basic Loads and Load Combinations:

The loads shall be applied on the structure in accordance with:
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ASCE - 07 “American Society of Civil Engineers” Minimum Design Loads for Buildings and

Other Structures, 2016 Edition.

C. Material

IBC 2018, “International Building Code”, 2018 Edition
Lebanese Norm NL 135, “Seismic Loading”, 2012 Edition

Lebanese Norm NL 137, “Wind Loads on Structures”, 2020 Edition

Steel Structure

All hot

rolled members and plates shall conform to ASTM A36, with a minimum yield stress of 235 MPa

and ultimate stress of 360MPa.

All cold formed members shall conform to ASTM A653, with a minimum vyield stress of 235 MPa and
ultimate stress of 360MPa.

The steel structure shall be hot dipped galvanized members.

CEMENT

1. Cement shall comply with ASTM C150, Type | (ordinary Portland cement), Type
Il (moderate sulphate resisting cement), and/or Type V (sulphate resisting cement), all as
indicated in the "Concrete Mix" stated below.

2. White or colored cement shall comply with ASTM C150.

3. The cement shall be obtained directly from an approved manufacturer or an
approved supplier and shall be delivered either in bulk by purpose built vehicles or in sealed

bags.

All cement shall be free flowing and free of lumps.
4. The total alkali content of the cement expressed as the sodium oxide equivalent

shall not exceed 0.6% by weight.

5. The tricalcium aluminates (C3A) content of ASTM C150 type | cement shall
range from 7.5 to 11%, and for ASTM C150 type Il and type V sulphate resisting cement shall

not exceed 5%.

6. The sulphuric anhydride (SO3) content shall not exceed 2.3%.

7. The heat of hydration shall not exceed values listed in ASTM C150.

8. The initial setting time and the final setting time shall be as per ASTM C150.

9. Certificates of cement tests by the manufacturer will be called for by the

Engineer. If such certificate is not made available, or if the Engineer considers that the

manufacturers tests

are inadequate, samples for testing shall be taken from different consignments as the
Engineer may direct. Such samples shall weigh not less than 7 kg and shall be selected and

tested.
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10. All reinforced concrete elements shall have a minimum cylindrical compressive

strength of 30Mpa. Steel reinforcement shall have a minimum yield stress of 420 MPa

REINFORCEMENT

1. Reinforcing steel deformed bars shall conform to the requirements of the
following:

a. ASTMA706/A706M, 420 MPa minimum yield strength; deformed low-alloy steel bars,
unfinished. OR

b. ASTM A615/A615M, Grade 60, 420 MPa minimum yield grade; deformed steel bars,

unfinished.

c. Deformed reinforcing bars shall conform to one of the ASTM specifications listed
above except that for bars with specified yield strength exceeding 420 MPa, the yield
strength shall be taken as the stress corresponding to a strain of 0.35 percent.

d. The values of reinforcement specified yield strength used in design calculations shall
not exceed 550 MPa.

2. Reinforcing Steel Plain Bar Stirrups and Rod Mats: ASTM A704/A704M, ASTM
A615/A615M, 280 MPa; steel bars or rods, unfinished.

3. Welded Steel Wire Fabric: To ASTM A497 Deformed Type.
4. The weight of steel bar reinforcement for each bar diameter shall be in
accordance with BS 4449: 1997:. "Specification for Carbon Steel Bars for the

Reinforcement".

6. STANDARDS OF PERFORMANCE

6.1. General

The Contractor shall perform the required services and carry out the Contractor’s obligations under this
Contract with all due diligence, efficiency and economy, in accordance with generally accepted techniques
and practices used in performing such types of activities and with professional engineering and
contracting standards recognised.

The Contractor shall observe sound management, and technical engineering practices, and employ
appropriate advanced technologies and safe and effective equipment, machinery, materials and methods.
The Contractor shall operate and maintain the equipment and machinery involved in the implementation
activities in accordance with the relevant laws, standards, regulations and legislation, as well as the
requirements under the Contract, and the manuals and guidelines as provided by the manufacturers and

suppliers of the equipment and machinery.
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6.2.

6.3.

6.4.

No construction works shall start at the selected sites until the work plan, submittals, shop drawings,
deliverables manuals and technical specifications are prepared by the Contractor and approved by the
Employer.

The latest editions of the Standards, Codes and Recommendations issued by the following organizations
must apply for the engineering, construction, testing and commissioning of the Facility.

International Standards (Highest precedence):

® |SO International Standardization Organisation; and

= |EC International Electrotechnical Commission.

Site Operating Procedures

The Contractor should assign a surveyor to carry out site topographic surveys as might be needed for the
proper execution of works and to ensure the site work is in line with the required specifications. The
Contractor should also assign a resident site engineer to follow-up on the works and to coordinate with
the Employer Project Engineer. The site engineer shall have a good knowledge and practical experience
in constructing irrigation canals. The Contractor site engineer shall report on a weekly basis to the
Employer Project Engineer on the progress of the work. In case of any changes, the Contractor site
engineer shall inform the Employer Project Engineer before proceeding with any modifications. The
Contractor shall maintain a good level of coordination with the project staff, beneficiary team, and the

local community especially the Municipality in order to ensure smooth implementation of the fieldwork.

Movement of Heavy Machineries & Equipment between Different Parts of the Site
The Contractor shall move the heavy machineries and equipment from one location to another in a safe
and proper manner such as not to have any adverse impact on the neighbouring properties or causing

any damage to the natural environment in the area.

Contractors obligations with the municipality and official authorities

The Contractor shall be responsible to obtain the pertinent licensing and permissions concerned with the
construction of the Solar PV Systems at the Beneficiary sites in accordance with the pertinent regulations,
especially those issued by the Ministry of Energy and Water and the Ministry of Interior and Municipalities.
In this regard, the Contractor shall be responsible to obtain the pertinent documents from the Beneficiary
sites, however, the Contractor shall be responsible to fill in the necessary forms and to submit the same
and to follow up with the pertinent authorities. In performing this task, the Contractor shall keep the

Employer and the Beneficiaries informed about the process in due time.

The Contractor should always coordinate and inform the beneficiary team and the municipalities and any
concerned authorities for any temporary blockage of roads or any road found necessary to execute the
works — if the latter applies. The Contractor shall keep the Employer’s Project team informed about such

coordination, however, the sole responsibility shall be that of the Contractor.
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6.5.

6.6.

The Contractor is responsible to set up meetings and shall follow up any issue related to this project with
the local and national authorities. The Contractor shall not accept any request for additional works from
the municipality and official authorities. Any amount resulted from the additional works not included in the

Contract shall be borne by the Contractor.

Contractor’s liability

Approval by the Engineer on any Contractor’s submittal shall not release the Contractor of any of its
responsibilities and liabilities under this contract.

The Contractor is also liable to highlight in writing, within 2 weeks from signing the Contract, any mistakes,
errors or omissions in design and details that are likely to affect the Contractor’s performance of its
obligations under the Contract. Should the Contractor fail to abide by this set time frame, it shall risk losing
all rights and entitlements arising from the same.

This sub-clause shall not be construed to apply to differences in quantities mentioned in the BOQ, which
shall be dealt with in accordance with section related quantities mentioned in the BOQ.

Reporting
The Contractor shall submit the following reports:
A. Weekly report using a form agreed on with the Employer’s team, showing the

works done with clear photos and a provisional schedule for the week after.

B. Look Ahead Schedule to be submitted on a weekly basis depicting the tasks
performed during the last week, the work planned to be executed during the upcoming
week.
C. Monthly progress report. This progress report shall include:

i. Photographic records;

i.  The completed tasks of the previous week complete with pictures;

iii. An excel sheet detailing the progress of the overall implementation;

iv. A schedule of planned work for the upcoming week;

v. The log sheets for the projects;

vi. The log sheet for the possible variation order & extension of time;

vii. The updated time schedule, showing the progress of works, the occurred delay

if any;

viii. Brief description of the project;
ix. HSSE information, including significant events; and

x.  Other information as might be requested by the Employer.

In addition to the above, the Contractor shall install Time-Lapse Cameras to record the progress of the
works in all of the sections of each site of the Project and to produce videos and photos as per the
requirements of the Employer.
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6.7.

6.8.

Submittal and Review Periods
Within seven (7) calendar days of signing the Contract, the Contractor shall submit for the Engineer’s
approval a schedule of document submittals, detailing all submittals to be made along with their expected
submission dates. This schedule should cover all anticipated document submittals, such as but not limited
to all types of reports, materials submittals, shop drawings, method statement, As-built drawings, etc. The
schedule of submittals must consider that all submittals should be furnished to the Engineer within eight
(8) weeks from signing the Contract (As-built drawings within one week prior to the taking over of the
Plant/ weekly and monthly reports shall be submitted as per their periods), and should specify the material
delivery period related to each of the listed material submittals.

Submittals shall be developed through the standard forms of the Engineer, which will be communicated
to the Contractor during the kick-off meeting. It remains the Contractor’s responsibility to formally request
these forms in case they are not provided during the said meeting.

Any necessary re-submittal shall be issued within 5 calendar days from the request date. Delays resulting
from failure to obtain approval from the first submittal shall be the sole responsibility of the Contractor.
Timely submission of the submittal schedule shall form a prerequisite for releasing any due payment
under the Contract. Delays in finalizing submittals in accordance with the approved schedule of document
submittals could result in suspending any due payment to the Contractor until all required submittals have
been provided to the satisfaction of the Engineer.

The Engineer shall reply to the Contractor within ten (10) calendar days of receipt any submittal, provided
that where batch submittals are issued by the Contractor, additional days for revision shall be entitled as
reasonably required.

Any received / approval of Contractor's submittals (shop drawings, materials submittals, procedures,
method statement, tests, inspections, etc...) shall in no way release the Contractor of his responsibilities
under the contract.

Warranty

Under this contract, the Contractor should provide the warranties mentioned in the specification for each
item. Moreover, for each warranty, the Contractor should provide a local representative office in the
country and after sales service for equipment/parts. Below is a summary of the warranties required for

the main equipment:

Warrantyyrs.
Item
PV Panel 25
Inverter / VFD/ Filters 5
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Steel Structure 10
UPS 2
Lighting Fixtures 3

6.9. Applicable Codes and Standards

® For PV system: Comply with the following Standards:

= |EC 61724-1 PV standards that is responsible for defining the terminology and classifying the

equipment and methods necessary to monitor and analyse the performance of solar energy

plant systems - ranging from irradiance input to AC power output;

= |[EC 62548:2016 that sets out the design requirements for photovoltaic (PV) arrays including

DC array wiring, electrical protection devices, switching and earthing provisions. The scope

includes all parts of the PV array up to but not including energy storage devices, power

conversion equipment or loads; and

= |EC 61215 standards for durability and performance for standard monocrystalline and

polycrystalline PV modules.

" For the earthing system:

Carry out work in accordance with the following:

" |EC 60364-1 and 60364-4-41: Electrical Installations in Buildings.

® BS 7430 : Code of Practice for Earthing.

For DC cables:

Cables are to comply with EN 50618 & IEC 62930

= For Solar Frequency Drive:

To comply with EN 50178, EN 60204-1 & EN/IEC 61800-5-2 & IEC 61800-5-1, CE, UL,

CUL.

® For Sinusoidal filter:

To comply with UL 61800-5-1, EN 61800-5-1.

= For ON-Grid inverter:

To comply with IEC/EN 61000-6-1/2/3/4, IEC/EN 62109-1, IEC/EN 62109-2.

For AC cables:

Cables are to comply with IEC 60502.

Carry out work in accordance with the following:
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= IEC 60332: Tests on electric cables under fire conditions.
= NFPA 70

® For AC panels:
Carry out work in accordance with the following:

. IEC 60439-1 "Low Voltage Switchgear and ControlGear Assemblies".
ol IEC 60974-1 Low voltage switchgear part1: general rules.

ol IEC 60947-2 Low voltage switchgear part2: circuit breaker

. IEC 60898 "Miniature circuit breakers"

= For equipment and materials, Comply with the following Standards:

Unless otherwise specified, equipment and materials are to be manufactured and installed
in compliance with the relevant recommendations of the following or other equal and

approved standards:

. NFPA: National Fire Protection Association;

. IEC: The International Electrotechnical Commission;

. IEEE: Institute of Electrical and Electronics Engineers (For Earthing);

. ISO: The International Standardization Organization;

ol CCITT: The International Telephone and Telegraph Consultative Committee;
= CCIR: The International Radio Consultative Committee;

ol CISPR: The International Special Committee on Radio Interference;

ol CIBSE: Chartered Institution of Building Services Engineers;

ol NETA: International Electrical Testing Association (tests for site acceptance);
. IEE: Institution of Electrical Engineers;

. BS: British Standards; and

ol Underwriters Laboratories (UL)
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ANNEX 2: Financial Proposal Submission Form
all Bl Al 2 gal 12 P’é‘;éﬂdl

My financial proposal for my services is as follows:
A TR DXV DRVE S DA TN

FINANCIAL PROPOSAL (Al z sial)

Currency Amount
Aleal sl
Total price incl. taxes USD

The Financial Proposal includes all the cost related to this project, such as cost of materials, taxes, labour cost, etc.
) ¢ Alaal) 2185 5 ) jall 5 o) sall 4GS i ¢ g5 piall 1gs Ailaiall RIS waen Ul & el (el

For more details on items and service go to Annex 3. Bill of Quantities.
Claalll Jgan .3 Galdl ) Jinl «cileadd) s uabisll Jga Jaal@ll (e 3 3l

COMPANY INFORMATION A4S jdll cilaglaa

Company (legal name) 254l 48 8l aul

Address o sl

City auaall

Phone no. il &8,

Email &Sy 3 pll

Website & 5SIYI ad sall

Director (name) sl au

Please fill the below reference table, as NCA may conduct reference check to the shortlisted bidders.
) g ) (el aa ye pand o] ol NCA o5 8 Cus colial (o pall Jsaall ede (o2

Contact
Comlp\)lzrrlnyélNGO Person E-mail nzrll:)l:?e?r C-[(-)ynpt(raaocft Contract Value
" PR wadil) Jawall h 5 " ; dial) dagd
FA T ERATI ‘5\ ) o gl a8 Sal) ¢ 53 §

Include details of the experience and past performance on contracts of a similar nature within the past five
years and information on other contracts in hand and contractually committed. Please attach available
references and/or certificates of completion from the relevant contracting authorities.
oAl 5 Al (gAY 5 giall (e il slae s dpalall €l g uaddl SO ABlaall dagdall €13 3 siadl Gl Gilad) a1 5550l Jaalds Gpanals o8
Al @ld pailaiall Cilgall o Sl Claled ol /5 Aaliall aal el 3] Gl Ly

Please state the number of calendar days that you require to complete this work. Please note that the stated
duration will be part of the contract of the winning bidder. A detailed workplan will be requested to be provided
at the site handover stage of the winning bidder. In addition to the estimated project’s duration, estimate above
in calendar days, the applicant has the obligation to submit a gantt chart to illustrate how the project will run.
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s allaas 3l o jall adie die (g 12 e 0 sS aaaall 3aal) G Aaadle a o Jendl 138 JLeSY Lgaling 31 oy sl oLl aae HS3 s
Gl asie o 3Ly e g8l GLYL AL o) ¢ oo piiall ol jalaall 30 ) ClilaYl | 3 elaall axial 18 gall aalodi dls ja b dliade Joo ddad
& s oriall Ju it ldS oa gl il lalde il
WORKPLAN Jasdl dad

Please attach a work plan with brief descriptions of major activities, showing the sequence and proposed
timetable for the execution of the works. In particular, the proposal shall detail the relevant activities, dates,
allocation of labour and plant resources, temporary and permanent works to be constructed. The Candidate
shall take account of the prevailing weather conditions and the requirement to prepare designs and obtain

building permits prior to the execution of construction works.
G papadll an s e s Jlee ) dinil 7 iall a3 Jgand) s Julaill i 58 e g )l AaZO a0 Cha s e Jee Adad 3850 (a0
e Gy W 5l At A Al 5 A el Jlae Y15 bl o ) sall 5 Alerd) Ganads s g ) sl 5 Alall @3 Aaiil) Jualds o) 8 el o
L) Jlee | 2855 U8 el pasd) 55 e J seanll s avebaill dlae) cildlaia g saibull 43 al) g plall Hlie V) b 34k of i yall,

WORKPLAN Jaal) dkad

Number of Calendar Days 4w siill sl s

TECHNICAL QUALIFICATIONSA:) cMa sall

Comments on technical
specifications and drawings
Gl a1 5 ilual sall e culdladl)
Al

Include details about plant proposed and available for the implementation of the Works Contract.

COMPANY’S CONSTRUCTION PLANT A4Sl sl auaa

Specify* the
construction plants
(e.g. trenching
machines, cranes
and lifting
equipment etc.) *as
Yl dlﬂ) ¢l c.\bm
Cilaza g Ciladl ) 5 (3alaall
(1S ) L o

Specify* the
vehicles and trucks
Glaldll g Gl yall *aaa

Specify* other
plantss_a)l Sl *aas

*The specifications must entail information on: no. of units, operation time, ownership/hire and approximate
value in USD.

The proposal is valid for a period of 30 days after the closing date in accordance with the article A.10.
Validity.

After having read this Request for Proposal no. LEB-2023-024 for Installation of solar panel system in
Bhamdoun dated 22.11.2023, and after having examined the Request for Proposal, I/we hereby offer to
execute all Works described in the Technical Specifications and Requirements within the time frame
described in the Technical Specifications and Requirements.

Further, I/we hereby:

e Accept, without restrictions, all the provisions in the Request for Proposal including the General
Terms and Conditions for Works Contracts,
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e Certify and attest compliance with eligibility criteria of article 59 of the General Terms and Conditions

for Works.

e Certify and attest compliance with the Code of Conduct for Contractors.

This declaration will be confirmed in the Contract and misrepresentation will be regarded as grounds for

termination.

Apadlall 10 1 salall Gy 3Dy f s any gy 30 32l il ) 58Y)

(asd n2522.11.2023 C—’JL“ O3ang (b dpmadl) 2131 A S 55 ol e . LEB-2023- 024@) 18 ¢ il st ol 1 5 3y

Lcalidlatiall g 4yl u&m\_,.d\ &

:\&g;ﬁog/ui‘gﬂl;\‘;c'&}ﬂc

¢ Janll 3 giad dalall QlSaY) 5 Jo g i) @lld 6 Lay = yiall auais Calle 853,50 5l lSAY) paan ¢ 258 (50 ¢ e
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