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Scope of Work

1. Background

The goal is to increase the supply of electricity; and to increase the power supply’s cost
effectiveness, eco-friendliness, sustainability, and reliability, while enabling renewable energy.
The purpose is to maximize access to power for the largest number of beneficiaries possible
through increasing Lebanon’s supply of renewable energy.

2. Objective

Within this context, EDL wishes to contract a company to execute all works including the supply,
installation, erection, and commissioning of approximately 1160 meters of a penstock (From
location:PMQ2+HVQ to location:PJRQ+4H3 in Google maps excluding 166 meters in formerly
rehabilitated section) at Kfarnis area which feeds water to the Rechmaya hydroelectric power plant,
including topographical work, soil survey, excavation, compaction, concrete work, backfilling,
erection, welding and non destructive testing.

3. Scope of Work

The works under this project shall consist of supplying all the components, installing, testing, and
handing over in good operating condition the work and components detailed in this specification.
The scope of work shall be broken down into the following:

1. Dismantling and deconstructing the existing damaged/deformed penstock.
2. Completing topographical work to identify the critical points for the installation of
the new penstock with support structures.

3. Soil investigation and geotechnical study.
4. Conduct Engineering calculation and design.
5. Conduct mitigation methods based on Soil investigation and civil/structural

engineering calculation.
6. Conduct civil and construction works of the support structures for the new penstock.
7. Testing of penstock in factory with presence of EDL personnel or its representative
8. Penstock installation and welding.
9. Penstock non destructive tests with presence of EDL personnel or its representative
10. Landscape work after penstock installation.

The Contractor shall provide all necessary components, except otherwise specified, and accessories
as well as manpower, civil works, etc., at the Contractor’s own expense to install an operational
system as per the requirements in this specification.

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.

Offerors are invited to read the specifications carefully, as there may be special requirements not
commonly offered by all manufacturers. Nevertheless, the technical specifications presented
herein are not to be interpreted as necessarily defining a particular manufacturer's product, mode!
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or features. The equipment shall conform in capability, strength, quality and workmanship to the
accepted industry standards and relevant international quality standards. Critical standards and
specifications for individual components to be procured, installed, and connected are presented
below.

4. General Requirements

Penstock Rehabilitation of Rechmaya Power Plant

General Requirements

1 | The Contractor shall refer to specification sections and drawings. Each item may be
described in more than one section of the specifications, and it is the duty of the Contractor
to ensure compliance with all listed requirements.

2 | During the tender process, the tenderer should study carefully all the document included
in the tender and if he wishes to send any query, the tenderer should submit them to the
procurement unit, who will reply to any raised query in due time. if the tenderer considers
that there is any discrepancy or any missing item, the tenderer should address this issue
during the tender phase to the procurement unit, who will take the necessary action. The
reply to any queries raised during the tendering phase will be shared with all the tenderers
who collected the tender document.

3 | Unit price shall include supply, storage, installation of all needed accessories for each item
in addition to the testing/inspection by the EDL engineer or its representative,

4 | The Contractor shall submit all drawings/topography surveys for EDL engineer or its
representative approval as per the requirements set in the contract. The contractor should
not initiate any site work prior to approval of drawings and approach/design.

5 | The Contractor shall supply a submittal of materials document for EDL engineer or its
representative approval as per the requirements set in the contract. The contractor should
not install/deliver any material or equipment prior to the approval of the submittal of
material.

6 | The Contractor shall supply exact quantities as per the drawings/design. The amount to be
paid will be calculated using the unit price rate in the BOQ.

7 | Lump Sum items in the BOQ are fixed prices for the duration of the project and shall not
be re-measured for compensation. Any item not executed will not be paid. Thus, no claim
or variation will be considered on account of his failure to acquaint himself with such
information.

8 | The prices shall include all materials, accessories and fittings, labor, storage and handling
transportation, samples, testing coordination and for the provision of mechanical,
electrical, or civil tools, required for carrying out of the works, in their proper sequence,
for shifting, altering and adapting such temporary work which may be required for the
progress and completion of the works.

9 | The Contractor as part of his’her duties, shall be responsible for providing any electrical
power source and/ or water source to assure proper execution of his/her works.

10 | Coordination between the contractor and any local authority such as municipality should
be conducted only after notification of EDL engineer or its representative in case needed
during the execution of this project. !
11| The contractor shall under this contract take all safety measures to protect all adjacent |
properties. Moreover, the contractor’s responsibility is to always maintain the original or|
temporary access of those properties free from any debris, waste, damages or blockage at |
any time during this contract. ‘
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Required Deliverables: The below deliverables are required to be submitted by the
contractor through the project timeframe:

- Weekly progress report

- Monthly report

- Program of Works

- Health and Safety Plan (H&S)

- Quality Control Plan

- Environmental Mitigation and Monitoring Plan

- Submittal of Materials

- Transmittal sheet for submitted Shop drawings, calculation notes
- Structural Calculation notes for the support structures

- Topographical survey notes

- As built drawings

13

Mobilizing the required equipment in order to execute all the works including but not
limited to:
1) Transport material and equipment to the different parts of the project site.
2) Ensure storage areas and disposal sites
3) Supply water and power to complete the works. Generate compressed air if
needed.
4) Mix, transport and cast concrete including reinforcement steel works.
5) Indemnification and remedying of all damages caused by the execution of the
works to the private or public properties.

1

14

Contractor to provide proper tools, hoists, cranes, ladders, scaffolding, and platforms as
necessary to perform the Work.

15

Contractor to provide garbage bin of suitable size, dedicated for field waste. Provide
dumpster of adequate size for construction debris. Empty dumpsters on a regular basis and
as directed. Dumpsters shall not exceed their capacities at any time.

16

Safety & Health of the works and workers:
- During the contract period, the contractor shall take all precaution & safety measures as
per the contract to ensure a safe environment for the workers to perform safely and

adequately the works. The contractor shall always have security signs on the site for better |

work environment.

-The contractor shall strictly abide by the rules and laws set by this contract related to the
welfare & safety of all personal, Personal Protective Equipment (PPE) on site. Moreover,
the contractor shall implement any temporary work related to safety or protection of
works/workers without any claim for extra cost.

17

Injury or Accident during work execution:

The contractor shall report immediately to EDL engineer or its representative any accident
or injury that happened during the works on site and the contractor shall take immediately
all action to ensure a fast medical help or transportation to the hospital at his own cost
without any claim for extra cost. The contractor shall upon occurrence of such accidents
or injuries, submit all related documents & reports to EDL engineer or its representative
detailing the accident and stating the preventive actions to be taken to avoid such accident
in the future.

- The contractor shall make available the following at the project site:

a) Suitable first aid kit

b) Emergency contact list




18 | Project Documentation and reference
EDL engineer or its representative will request the subcontractor to follow a submission
methodology. Each report submitted needs to have a cover page (Transmittal sheet)
including the following information for processing and recording action:
a. Project name
b. Report Title as per the deliverable listed under item 12 above.
c. Date of report submission
d. Name and address of Subcontractor if any
e. Unique document reference with revision submission
Example: reference for Material Submittal would look like: MS-Rech Pen-01-A-Date
MS: Material Submittal
Rech Pen: Rechmaya Penstock
01: first document submitted by Subcontractor under this project
A: First revision of this specific document
f. Signature of the team leader or subcontractor appointed responsible person
g. Signature Dates for the contractor and EDL engineer or its representative
h. A section for EDL engineer or its representative marking to indicate the status of
the report as follows:
+ Approved
+ Approved as Noted
+ Revise and Resubmit
+ Rejected

T 6 g5 e S g ) ol Bl Jald @)
[ @%



Technical Specifications

1. Dismantling, deconstruction and clearing the site.

The contractor shall dismantle the old existing 1160 meters of penstock and transport the
dismantled parts to EDL Centrals warehouses. All concrete, steel, and any additional material on
site shall be cleared and disposed off following the referenced requirements to prepare for the
works on site. The soil on the site shall be compacted before the initiation of any work.

2. Topographical surveying

A topographical survey is to be carried out before any installation/excavation works are initiated
in order to identify all critical points of the site (including mitigations, support structure, ete.) in
order to complete the design of the structures and penstock to be installed.

The design shall be submitted for approval.
3. Soil investigation and geotechnical studies

The contractor shall complete a soil investigation in order to verify the requirements relevant to
works on the site. The quantities and requirements for the works mentioned shall be based on site
analysis and geotechnical studies.

The contractor shall conduct geotechnical tests and undertake any needed additional testing and
report findings to EDL or its representative.

4. Conduct Engineering calculation and design

Contractor to conduct detailed engineering work including civil and structural calculation and
submit for EDL engineer or its representative approval. These calculations must be based on the
geotechnical findings conducted by the contractor and shall proof and support the adequacy of the
soil stabilization plan adopted (compacting, retaining wall, gabion walls, piling or a combination
of any of the methods to insure the best optimized design).

Contractor shall also submit a detailed method statement for the work to be conducted, based on
the approved engineering deliverables.

5. Concrete Supports

Concrete supports are to be done as follows:

¢ The maximum distance between new concrete supports should not exceed the distance
between the existing concrete supports.

* Dimensions to be minimum: Length = 0.50m, Width = (0.25 + pipe diameter + 0.25)m,
Height = 0.75m.

*  The minimum required reinforcement steel to be used is T10 (@10 mm).

+ Concrete strength is to be: 25 MPa.

* A Neoprene joint (also called Rubberized Plate) is to be installed between the bearing
supports and the pipe to prevent any damage when to dilation or contraction are
occurred.

+  Concrete supports installation is to be done as per pipe slope and invert level.
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A bituminous coating is to be applied for the concrete supports for protection from
water, backfill, soil and if by accident any rocks fall against them. When applying the
coating, an attention is required in order not to reach Neoprene joints or the pipe itself.

A concrete trial mix should be submitted by the contractor, 3 sets of 3 cylinders is to
be taken when casting concrete supports in order to perform lab test.

@1400 Steel
Pipe

Neoprene joint to be
placed between steel pipe
and concrete support

Concrete support
under the pipe

6. Penstock Specifications:

» Diameter: 1400 mm.

« Pipe wall thickness: 8 mm.

« Length: 1160 meters.

+ Type: SAW- Spiral Welded Steel Pipe.
+ Grade: A minimum

7. Factory acceptance test
The contractor shall submit in written the factory acceptance test for the pipes.
8. Penstock installation

Pipes are to be installed according to the following:

o For horizontal linearity to be kept, after assuring the coordinates of concrete supports,
a checkup by topographic measurements is to be done after installing pipe parts.

 For vertical linearity to be kept, a checkup by topographic measurements should be
made on the supports in order to obtain the pipe needed invert level and slope.

o When installing the pipe, they are to be welded to best efficiency.

e The welding of various parts should be made as follows:

o Both edges of parts are to be clear and clean.

o Examples of welding electrodes to be used are E7018: 25% iron powder
content. The inherent low hydrogen levels prevent cold cracking (also known as
hydrogen cracking) when used with metals like structural and highcarbon steels.
It is recommended to store E7018 rods in moisture-free environments and to
oven-bake them before use to ensure the desired low levels of hydrogen.

o Another choice would be E7024: up to 50% iron powder content, this high iron
content results in high deposition rates, producing a wide convex seam, when
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used for plates at least %4” thick. Also, the produced joint has high strength (even
at low temperatures) and is compatible with high-carbon steels.

o After welding the edges, the welded areas are to be cleaned and an anti-corrosion
coating is to be applied (epoxy coating thickness 150 or 200 micron).

e Workers who are responsible for welding the pipe parts are to be qualified and certified.

o After finishing pipe installation, the pipe must be cleared, cleaned and a high-
quality protection epoxy coating is to be applied externally in order to fix any scratches
made during works.

e Hydraulic transients, or pressure surges, happen when sudden changes in flow rates
occur in pumping and pipeline systems. The pressutes created may be high enough to
damage or even cause catastrophic failure of pipelines. Therefore, the contractor should
complete a “Transient Flow Analysis™ test.

9. Penstock Site tests with the presence of EDL personnel or its representative

Contractor must prepare a test plan for the penstock upon completion of the work, the test shall be
of NDT type, the list of tests shall be as per applicable IEC, ASME standards, and must be

submitted for prior approval before the completion of work. The tests will be performed in presence
of EDL engineers or its representative.

10. Perimeter Mesh Installation

After finishing all the works related to the penstock, all the land around the pipe must be cleaned
and leveled. A perimeter steel mesh is to be installed.
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Quality Assurance Plan

The contractor shall comply with accepted standards for material, designs, and methods in the
development of drawings and specifications. At a minimum, all work shall conform with the rules
and regulations of the Government of Lebanon as per applicable laws and standards. Additional
specific standards are as listed in this tender document.

All signed documents shall be performed by a duly certified and/or licensed Engineer.

The contractor is responsible to prepare and submit a Quality Assurance Pan. This plan shall
describe the actions to be taken by the contractor and its team with confidence that components
and installations shall be designed and constructed in accordance with applicable standards and
specifications as specified by this contract.

The contractor shall prepare and put in place an appropriate inspection plan set forth in a quality
assurance plan. The plan shall include checklists of duties to be accomplished while ensuring that
these duties are under supervision of senior employees and qualified engineers. The contractor
shall take photos during work execution and document construction progress. The contractor
should provide copies of inspection reports and photographs to EDL or its representative.

The contractor shall apply corrective measures and improve works quality noted by EDL or its
representative during site inspection in a timely manner. The contractor should highlight any site
conditions beyond his responsibility to the attention of EDL or its representative.
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