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Operation & Maintenance Of Solar Snake at Beirut River
Unitprice Total price
Item Description Quantity excluding excluding VAT
VAT ($

1. Operator’s staff Lot

Scheduled Inspection and | Lot
2, . .

Maintenance Services

Spare Parts and Tools Lot
3. (Excluding PV Panels &

Inverters)
4. Other Services (Training) | Lot

TOTAL

Contract Price and Currency (exclusive of VAT):

(figures):

or such other sum as may be determined in accordance with the said conditions
(hereinafter called “the Contract Price”) for the Operation and Maintenance of all of the
facilities of the Solar Power Plant

VAT amount (Price and currency):

(figures):

Contract Price and Currency (inclusive of VAT):

(figures):
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Section V: Schedule of Requirements
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Schedule of Requiremnts

TECHNICAL SPECIFICATIONS
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Annexes:  Annex. 1 — Operation Manual ( On Compact Disc)

Annex. 2 — Drawings ( On Compact Disc)
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1. ABBREVIATIONS

ASCE American Society of Civil Engineers

AEP Average Energy Production

BOO Build Operate Own

BOT Build Operate Transfer

CD Compact Disk

Cv Curriculum Vitae

DL Dead Load

EDL Electricité du Liban

EPC Engineering, procurement and construction
GWh . Gigawatt Hours

IBC International Building Code

IEC International Electro-technical Commission
kV Kilo Volt

kWh Kilowatt Hour

kW Kilowatt

kWp Kilowatt Peak

LCEC Lebanese Center for Energy Conservation
MEW Ministry of Energy and Water

MOU Memorandum of Understanding

MW Megawatt
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Megawatt Hour

NEEAP National Energy Efficiency Action Plan
PDF Portable Document Format

RFP Request for Proposal

SDL Super Imposed Dead Load

URL Uniform Resource Locator

USC United States Cents

USD United States Dollars
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2. SUMMARY OF GENERAL REQUIREMENTS

a-

The Contractor shall be responsible for procuring all necessary spare parts to ensure
optimal performance of the solar facilities located along the Beirut River. It is noted that
the Owner has a stock of photovoltaic panels and inverters (approximately 10%) that
were provided by the previous Contractor. These spare parts are available for use by the
new Contractor when needed, subject to a written request submitted by the Contractor to
the Owner.

Contractor shall maintain the performance of the plant above the thresholds according to
item 4 below. Contractor shall perform and report internally regular Performance tests
every 6 months to prevent any decrease in the performance of the Facility.

Contractor shall maintain the Facility in a clean condition throughout its operation.
Specifically, Contractor shall plan a thorough cleaning of the Facility at least 3 times
during the contract term, where a written notification should be submitted prior the
execution.

Contractor shall always ensure the highest safety standards around the Facility, especially
concerning the operators, subcontractors, as well as surroundings.

The contractor shall take all needed measures to ensure that the fascility’s solar inverters
are connected permanantly to the internet.

The contractor shall be responsible for maintaining the Dynamic Display Panel of the
Solar Farm to ensure the optimal performance.

Contractor shall submit its offer as a lump sum, taking into consideration all risks/failures
that may need to be remediated throughout the Term. Medium Voltage failures will be
remediated in close coordination between Contractor and the Owner, related costs of
remedies shall be borne by the Owner.

Contractor shall keep the Facility, its operators, or subcontractors ensured throughout the
Term.

Contractor shall assign to the Facility:

e Two (2) technicians having each at least 10 years of experience in electrical works
including 5 years of experience in solar energy.

®One (1) Electrical engineer having at least 15 years of experience in electrical
engineering, which includes 10 years experience in PV Solar Farm with particular
experience of 7 years in installations, Operation & Maintenance of PV solar farm.

® One (1) Telecom engineer having at least 10 years of experience in communication
engineering, including 7 years of experience in PV solar farm.

QM\.
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j- The technical offer shall include:
(1) proof of the company experience of the required similar projects.
(2) the CVs of the assigned team members.
(3) the proposed O&M strategy.
(4) a timeline of the key activities and deliverables.

(5) Bill of Quantities (BOQ) including the major equipment to be purchased with the list of
materials that will be used and the related data sheets. The BOQ shall identify both the items and
quantities without any prices included in the technical offer.

3. SCOPE OF WORKS

Contractor shall perform each of the services listed here below in accordance with the highest
industry standards.

3.1. Monitoring of project performance:

Contractor shall always monitor project performance. Weakly performance monitoring reports
(internal) shall be prepared and stored on site for inspection by Owner. Also a monthly report
should be submitted to the owner attached with the monthly invoice. Detailed performance
monitoring reports shall be submitted to Owner each 6 months of the Term. Performance Test
reports shall be submitted to Owner each 6 months . In other words, A performance test should
be done at the biginneing of the contract, another one after 6 months and an additional
performance test should be done after 6 months (at the end of the year).

Throughout the contract term, if the Contractor or Owner deems that the performance of the
Facility is below standards (Underperformance), then appropriate measures should be taken
Immediately to remediate such underperformance.

3.2. Annual Project Testing and reporting.

3.3. Control of equipment:

Control shall ensure the control of the equipment ensuring highest performance and reliability.

3.4. Status of major equipment:

Contractor shall monitor all equipment at the Facility, promptly report all damages to the Owner,
and perform all corrective actions to ensure that the operation of the Facility remains according
to the highest industry standards.

3.5. Preventive maintenance:

Contractor shall generate weekly reports (internal) on the condition of all equipment on site, and
reasonably anticipate any possible fault or reduction in performance. Weekly report shall be
stored on site and may be requested from time to time by Owner.

YoYo iy e e el DL e Bilus y Jitds
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3.6. Corrective maintenance:

Upon any fault, damage, or loss of performance, Contractor shall promptly report such fault,
damage, or loss of performance to the Owner and reasonably initiate the corrective actions
ensuring high reliability of the plant. If the fault, damage, or loss of performance is a result of a
failure within the Medium Voltage equipment, Contractor shall ensure effective coordination
with the Owner during the remediation of such fault, damage, or loss of performance.

Contractor shall perform a weekly inspection of the panels and replace any broken or failed
panel within 3 days.

3.7. Procuring materials and tools:

Contractor shall keep on site all materials and tools needed to perform the activities subject of
the O&M Contract.

3.8. Inventory levels and control:

The O&M Contractor shall be responsible for ensuring the availability and timely procurement
of all necessary spare parts required to maintain the optimal performance and availability of the
solar farm throughout the contract duration.

It is to be noted, however, that a stock of critical spare parts —solar panels and inverters (10%
stock) — has already been procured by the previous contractor and is currently stored in the
Owner's designated warehouse. Subject to the Owner’s prior written approval, the O&M
Contractor may utilize these existing spare parts during the performance of maintenance
activities.

The Contractor shall coordinate with the Owner regarding access to this inventory and ensure
that any use of stored items is properly documented and reported.

Contractor shall keep a schedule of all equipment on site and estimate depreciation values, thus
anticipating any need for replacement.

Contractor shall also keep a calibration schedule for all sensors at the Facility and calibrate any
sensor upon expiry of its calibration certificate.

Contractor shall prepare and update a list of suppliers of all equipment on site, to be contacted in
case of failure.

3.9. System and component testing:

Contractor shall perform annual project testing and reporting, internal performance testing and
reporting each 6 months, and monthly performance testing ensuring to take appropriate and
timely corrective measures when needed.
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3.10. General Project cleanliness:

Contractor shall keep the Facility clean throughout the Term. Specifically, Contractor shall clean
the panels at least three times per year.

3.11. Equipment condition inspections:

Contractor shall perform weekly inspections on the condition of all equipment on site, allowing
reasonable time to anticipate or remediate any possible fault or reduction in performance.

3.12.  Safety monitoring:

Contractor shall ensure safe operation of the facility throughout the Term. Contractor must
ensure that the Facility does not present any safety hazard for its surrounding or the national grid.
Also, Contractor shall make sure the operators are trained to the highest safety standards.

3.13. Accident reporting:

Upon the occurrence of any accident, Contractor shall promptly report such accident to the
Owner and the insurance provider, and reasonably initiate the corrective actions, using the
available spare parts, to ensure a high reliability of the plant.

3.14. Planning and managing on-site operations and maintenance activities,

including:

a. Assuring that operational goals and operating plans are consistent with the
performance and guarantee agreements.

b. Assuring that the Facility is operated as agreed and in a safe, reliable, efficient, and
prudent manner.

¢. Assuring that operations and maintenance personnel are trained and qualified for their
assigned responsibilities and tasks, and that such qualification is maintained.

d. Planning, scheduling and managing work and maintenance activities.

¢. Maintaining a current inventory of materials and procuring all services, spare parts,
operational materials, consumables, office equipment, tools and shop equipment, or
any other items or materials required to operate or maintain the Facility.

f. Maintaining Facility performance levels by using routine system and component
performance testing.

3.15. Execution or oversight of routine preventive maintenance activities in

accordance with prudent utility practice, including, without limitation:

a. Module cleaning / flushing

b. Preservation
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c. Visual

inspections

d. Operational monitoring

Trend analysis

Measurements

e

f.

g. Adjustments
h

Replacement of wear / sacrificial parts

i. Resistance testing

3.16. Execution or oversight of routine corrective maintenance activities in

accordance with prudent utility practices to troubleshoot, inspect, coordinate

with the supplier in case of valid guarantees, and repair the equipment upon

identification and detection of certain conditions, including without limitation:

a. Physical fault conditions such as:

i.
il.
iii.
iv.

V.

Blocked / stopped flow
Fractures / break / breaches
Cracks

Distortion / displacement

Corrosion / discoloration

b. Out of specification conditions such as:

L
11
iii.
iv.
V.
vi.

vii.

S e

High / low flow, pressure, temperature, or chemistry
Out of limits / adjustments

Erratic output

Intermittent / spurious operation

Failure to control / hold

High / low output

Improper timing
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¢. Demand fault conditions such as failure to:

1. Start/run/ operate

ii.  Stop
iii.  Open
iv.  Close

V. Move/release / respond

d. Abnormal characteristics such as:
. Overheating
ii.  Noise
iii.  Vibration
iv.  Chatter

v.  False response

4. PERFORMANCE GUARANTEE
4.1. Performance Tests.

Contractor will be responsible for coordinating the Performance Tests of the Facility as more
particularly set forth here below (the “Performance Tests™). Such Performance Tests may be
conducted by one or more qualified independent testing companies approved by the Parties, if
requested by Owner (the “Testing Engineer™).

4.2. Performance Testing.
4.2.1. General.

Within 15 days following Contract Assignment, Contractor shall conduct the initial Performance
Test (the “Initial Performance Test”). A regular performance test should be done every 6 months.
30 days prior to the end of each contract year, Contractor shall conduct a yearly Performance
Test (the “Regular Performance Test”). The Initial Performance Test and the Regular
Performance Tests shall be subject to Section 4.2.3 below. They shall be conducted in
accordance with Section 4.2.2.3.

4.2.2. Procedure.

422.1. The procedures for conduct of the Performance Tests are set forth in Section
4.2.2.3. Either Party may propose changes to a test procedure at any time up to 15
days prior to commencement of the initial Performance Test, and each Party
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agrees to cooperate in good faith in evaluating such change. No change shall be
effective, however, without written acceptance of Owner and Contractor.

4.2.2.2. Contractor shall give Owner 30 days’ advance written notice of the time it
expects to conduct the Performance Tests. Owner and its representatives may
observe any Performance Test conducted by the Testing Engineer in order to
confirm the Testing Engineer’s compliance with the procedures set forth in
Section 4.2.2.3.

422.3. 4.2.2.3 Plant Performance and Acceptance Test Criteria.

4.2.2.3.1. The referenced guaranteed performance value of the PV power plant is the
Performance Ratio (PR). It will be used as performance criteria of the power plant
throughout its operation.

4.2.2.3.2. The PR of the installed PV power plant will be measured over a period of
seven (7) consecutive days. If a power outage happens for any reason, the days of

the power outage are excluded and the duration of the PR Test shall be extended
to reach the minimum period of 7 days of measurement.

4.2.2.3.3. The PR will be calculated according to the following rules:

produced system energy

E
PRcommissionmg = GTI * A

total module area *NsTC module

Corresponding units:

Eproduced system energy Electricity produced by the PV power plant b [kKWh]

GTI Global Tilted Irradiation * [kWh/ m’]

Aoy o sics Total area of PV modules [m?]

NSTC mivdule Efficiency of the PV module [%] according to PV module
datasheet
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Produced system energy will be measured during the Test period of seven (7)

consecutive days.

Collected by the tilted pyranometer of a local meteorological measurement

station for the Test period of seven (7) consecutive days.

Where the calculation of PR on the BRSS project is mathematically simplified to the following
equation:

E
E
——'T_-k_ GTT * API' *opy ¥ 330
o GIT A _ Ay #1000
1000* E 10*E E

= GII*p*300 - 3*GIlI*n . 1080*GTI

Where 3600 panels are used, rated at 300 Wp each:

n =3600

Apy =0.99m* * 1.97 m*

E = Energy in KWh injected at the MV connection point.
GTI = Global irradiation in the tilted plane of the PV panels.

Therefore, in order to calculate Performance Ratio at any given time, real E and GTI values
should be measured and logged. Knowing that .the yearly average value of PR for 2016 was
78.84%, the expected monthly and yearly values of PR for the next year is shown in Table (1)
below, where 1% decrease is allowed in system performance per year.

4.2.3. Performance Testing Period; Repeat Tests.

Contractor, subject to the provisions of this Section 4.2.3 and Section 4.2.2.3, may repeat any
Performance Tests as Contractor deems appropriate; provided, that Performance Tests must be
completed by 30 days prior to the end of each contract year (the “Performance Testing Period™),
unless: (a) the Parties agree otherwise in writing; or (b) the Performance Testing Period is
extended by Force Majeure, but not beyond 60 days beyond the end of the contract year.
Contractor shall bear the costs of performing the repeated Performance Tests. Contractor shall
give Owner not less than the following advance notice of each Performance Test following the
initial Performance Test: (i) if the Performance Test is a prompt retest which merely continues a
previously commenced Performance Test or promptly follows a failed Performance Test, not less
than 24 hours advance notice; and (ii) if the Performance Test is a new Performance Test that
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follows an interim period of more than 10 Business Days during which no Performance Testing
has occurred, then not less than 3 Business Days advance notice, unless a shorter period is agreed
to by the Parties.

4.2.4. Acceptance Test Results.

42.4.1. After the Testing Engineer completes a Performance Test, Contractor shall give
written notice thereof to Owner and shall provide Owner with all gross and
reduced data for such test in accordance with Section 4.2.2.3.

4.2.4.2. If the Testing Engineer determines that the Performance Test was successfully
completed, Contractor shall ensure that the Testing Engineer notifies Owner
thereof promptly following determination to that effect, including providing them
a copy of the written test report.

4.2.5. Contractor to Promptly Commence and Complete Performance Testing.

Contractor shall promptly commence and complete Performance Testing following Contract
Assignment.

4.3. Plant Performance and Performance Test Guarantee.

At the end of Performance Testing Period under Section 4.2.3, the Facility shall have
demonstrated the capability to produce at least the values of the Performance Ratio (PR)
Contractual in Table 1 below, based upon the Performance Testing results. Contractor hereby
guarantees that the Facility shall perform at not less than PR Contractual by the end of the
Performance Testing Period as defined below (the “Plant Performance and Performance Test
Guarantee). The Contractor guarantees that the plant will always meet the conditions of
performance shown below. The following table shows the contractual PR that the power plant
shall meet. For the performance criteria, the reference value of the month during which the tests
will be realized, shall be taken.

Contractor and the Testing Engineer shall be entitled to conduct and verify satisfaction of the
Performance Tests in stages and in such order as may be appropriate given the available testing
conditions. In the event that the Facility fails to meet the Plant Performance and Performance
Test Guarantee, the following shall apply:

4.3.1. If the actual tested performance is less than PR Contractual , the contractor shall pay
liquidated damages to Owner as follows:

e the liquidated damages shall be calculated according to the following equation:
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E missea = 1080 X GTI / year X (PR Expected — PR Actual )

E Measured

PR actuat = 1080 * GTI

- Where PR value is calculated using measured GTI and measured energy
production Epeasured at the end of the year.

If the calculated value (PR acua ) is found to be less than the expected value for the
corresponding year, as stated in table 1 below, a penalty is to be paid by the O&M contractor for

the missed energy production on that year.

The penalty is equal to the value of the missed energy multiplied by 0.27$

Contractor’s obligations under this Section is to pay liquidated damages and shall be deducted

from the submitted invoice.

Table 1: Contractual PR minimum requirement (PR pypected)

R
Month
January 69.5% 68.5%
February 72% 71%
March 73.4% 72.4%
April 72.5% 71.5%
May 71.9% 70.9%
June 70.2% 69.2%
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July 69.6% 68.6%
August 69.1% 68.1%
September | 67% 66%
October 66.9% 65.9%
November | 69.4% 68.4%
December 66.6% 65.6%
Yearly
69. 84% 68. 84%
Average
Yo Yo oy 163 ol Awentll ABUR Ll Ay (i Page 121
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