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Background

A Lebanon is very dependent on fossil energy imports.
98% of its primary energy is imported.

A High Energy Demand Growth, mainly Electricity.

A Increasing Energy Bills.

A Concern about Energy Supply & particularly about Electricity
Supply

A The power sector in Lebanon is suffering from inefficiencies ar
cuts.

A Increase of Environmental Concern:
Primary Energy is mainly very pollutant oil derivatives :
Acid Rains,CQe mi ssi ons, €
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Background

A RE sources are existing (Solar and Wind) but not yet
significantly developed.

A A transition to alternative energy resources, including
renewable, Is urgently needed.
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Background

Comparison of final cost of kWh and
revenues (2014)
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Cost billing

Subsidies for Electricity represent 40 to 51% of the annual growth
of the public debt and 10 to 17% of government expenditures
(from 2010 to 2016)
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SWOT analysis of R&D in RE
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SWOT analysis of R&D in RE

Weaknesses
HARMFUL
(To achieving the objective)

Cooperation in research between
enterprises and universities / research
centres is almost inexistent.

Lack in testing facilities.

No economy of scale (small operators).
No distribution networks (small operators).
Lack of staff expertise within companies.

The initial investment required from users is
a barrier for choosing a solar system (Users
tend to lack thinking on a long-term basis).

Feed-in-tariff not exist
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SWOT analysis of R&D in RE

EXTERNAL ORIGIN
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Facts and Figures

ASolar Energy Potential in Lebanon
ASolarPhotovoltaicdMarket in Lebanon
AStrengths and Weaknesses
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Facts and Figures

Solar energypotential

A The yearly average of solar
radiation in Lebanonis 1,900
KWh/m?2

A The Directorate General of Meteorology as well as some
universitiesareequippedwvith a networkof meteorologicaktations
allowing measurementsf the solarradiationfor hourly periodsin
manysitesof thecountry

A However,thereis no analysisof suchdataandno SolarAtlas
Is available
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Solar Photovoltaic Market In Lebanon
A Lebanonhasa significant potential for PV,

(s

w. LEBANON

backedoy - E
thehigh solarirradianceevels, s
therelativelack of dustor sand
andarelativelymild climate -

thatensurea moreoptimaloperationn -

The Geography

termsof efficiency.
Climate:

A Applied researchesare orientedto PV in yegiterrancan; mild to cool,
severaluniversitiesand nationalinstitutions wet winters with hot, dry
in the country (UL, USJ,AUB, LAU, NDU, summers; the Lebanon

Mountains experience heavy

CNRSL,ALMEE, LSES, etc winter snows
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Facts and Figures

Strengths

A fiMa n Naiionalexpertiseandspecialision solar
energysystems |

A 1 F e Wational ResearchLabs working with
R&D in solarenergyutilization sector

Weaknesses

A Lack of fundingfor R&D solarsystem
sustainabllity
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Potential of generation Electricity from PV
& Investment's needs

(20152025)
Share of RE Electricity
Technology Installed source in Investment generation
capacity | Primary Energy Y SSRa& |[A Yy Casts
needs in 2020 ine OS WWiha
(%)
PVplants 350MW 2.60 730 10
PV residential +| 50 MW 0.37 125 14
commercial +
micro irrigation
Total | 400MW | 3.07 855+

Source : Groundwork for the Development of the Lebanese Renewable Energy Action Plan, ALMEE, 2015
*Equivalent to 6 months of electricity subsidies
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Research & Development in RE

ADoctoral Schools( UL, USJ,AUB, etc):
Researclirlatformson RE offering Master
andPhD programleadingto development
of researclwork in RE andgraduates
of highlevel ableto manageRE projects

ATheObijective of R&D in PV = =

IS to providescientificservicedn thefields of: models
- PV technologieggrid-connectedndstandalone)in buildings,
- Simulationmodelsandoptimizationof PV systemsand

- Energymodellinganddecisionsupport

emphasizingthe adoptionof PV and orientedto supportenergy
policy formulation

&
PhD research
programme
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Research & Development in RE

AALMEE built  partnerships  with International R&D
Internationalresearchnstitutions ALMEE-
CRES in Greece, ALMEE-Fraunhofer
Institute in Germanyg

AALMEE built also partnerships with
Lebanesendustries

Objectives Facilitatetechnologytransfer

andtheiradaptatiorio Lebanon International  National
circumstances conferences  Industries

A ALMEE, in collaboration with several national and regional
Institutions, organizes a biannual high level international
conferenceon RenewableEnergy in Developing Countries in
Lebanon(www.redeconiorg)



http://www.redeconf.org/
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Main results of applied research in PV
and relationships with SMEs

U PV applications for the commercial and industrial sectors :

Example: ProjectAchkout
R&D (tranSfer of PV teChnOIOgy and Lebanon imp|emented by

adaptationto local conditiong contributes

to:

- enhancingtheuseof grid connectedPV

- supplying the load in case of grid
Interruptions,

- synchronizing with the diesel private
generatar

Photo : ALMEE
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Main results of applied research in PV
and relationships with SMEs

U PV for micro irrigation system in agriculture sector.

Example: Project atHermel
Lebanon, implemented by
ALM EE/ADEME

Installation of 20 PV systems, | ‘

standardizedto approximately 5-10
kKWp each

These systems can operate as
standalone or synchronized with
private generatorsto supply small &
irrigation plantsin rural areas Photo : ALMEE
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Main results of applied research in PV
and relationships with SMEs

U Utility -scale PV farms

A Feasibility Study by ALMEE to
Electricity of Zahleh for
implementation of 50 MW solar S&&E
electricityplant '

Rt
HE- .

R S P
- Wi g £
‘>”_..l| _.jq.: TS

A Actually the Ministry of Energy and Water launchedbids for the
Installationof 180 MW PV electricity plantswith PowerPurchase
Agreemen{PPA)tariff upto 0.11 USD/kWhfor 20years

170companiesparticipatedo this call for tendersThis meanghat
SMEsin PV sectorare recognizingspectaculagrowth in Lebanon
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Main results of applied research in PV and
relationships with SMEs

U Implementation of EE & DSM Measuresand Programs

A Accordingto the EDL andthe Electricity PaperLebanomeedgso
significantly increasdts total generatiorcapacity in future years
from 1680MW (in 2009 to 5,000 MW after 2015(plantsrelying
on heavy fuel, dieseland imported gas) to meetthe increased
demandn theabsenc®f a demandnanagemerpolicy (the most
costefficientway of satisfyinggrowingneeds)

A The implementationof EE & DSM measuresand programs
could reducethe needof generationcapacityto 4000 MW by
2020 The NEEAP actually under revision should take into
considerationhistargetat horizon202Q
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Job Creation in SMEs

Job creationis one of the most importantdrivers of economic
growthandit hasadirectimpacton all citizens

As with all industrial activities and energy services, the
photovoltaic sector needshuman resourcesto produce, build,
operateandfinally recyclePV systems

-

1

| Job Creation
Just Ahead
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Job Creation in SMEs

AThePV industrycreategobsall alongthevaluechain

PV modulemanufacturingcreates3-7 directjobs (notexisting

In Lebanor) in productionzonesandaboutl2-20 relatedindirect
jobsperMWp produceddependingnthetechnology

All otherjobsarelocalisedaroundthe customerThesgobs

relatedto theinstallationof the PV system local manufacturers
andinstallersof metallicstructures& electriccomponents,
electricianscivil workersandall the supportivgobs (engineering,
administrationcatering publicjobs,eto).

AWe can considerthat in Lebanonaround50% of the PV cost
plantswill bespentlocally.

AIf we consideratargetof 400 MW PV in Lebanonby 2025it can
createaround3000 to 4000newjobs
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Key recommendations for Sustainable Energy

Policies
Smart grid
A The electricity grid in Lebanonshouldbe redesignedaccordingto
International A n _E
standards$o permitthe )

connectiorof PV systems
andWind systems

Specifications
A PV specificationsaandquality standards
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Key recommendations for Sustainable Energy

Policies
A Grid connectionsand major projectobjectivesshouldbe drawnup
not only for 2025 but also for 2030 2040 and 2050 since the
networksand major solar and renewablenstallationsare planned
onalongtermbasis

A The governmentmust also carry out a prior regional strategic
Environmental Impact Assessmentin order to gain a clearer
understandingf the combinedimpact of the various projects In
practice, the governmentshould decideto go even further and
optimize the selection of sites suitable for large solar power
stationswhile facilitating the work of industrialists by designating
Renewabld&nergyDevelopmenZones(REDZ).
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Conclusion

U Internationaland Mediterraneancontext should be favorable to
starta discussioron renewableenergyandwork on increasinghe
shareof renewablesnergyin the Lebanes&nergymix.

U Sustainableenergy requires the right energy context & strong
nationalenergypolicy & reformsandtheright internationalsupport

toR& DinRE

U Ownershipandnationalinstitution/capacitypuilding arenecessary
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Conclusion

U Financial supportwhich is dispersedand poorly adaptedto
smallandmediumEE & RE projectsis not sustainableneed
anEE & RE Fund

U Thecapacitypbuilding shouldbe providedby:

- enhancindRE researclequipment

- Improving scientific knowledge through secondmentand
training

- creating partnershipswith EU and International Research
InstitutionsandLebanesendustries

A will contributeto the technologytransferand its adaptation
to theLebaneseontext
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PV road for sustainability
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