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the MPTF Office when a programe completes its operational activities.

Page 1 of 32

progr ammes

a

D


http://mdtf.undp.org/
http://mdtf.undp.org/
http://mdtf.undp.org/
http://mdtf.undp.org/

TOTAL:

Programme Assessment/Review/Mid erm Eval.

Assessment/Review if applicableplease attach

U Yes U No Datald.mm.yyyy

Mid-Term Evaluation Repottif applicable please attach
O Yes [0 No Date:dd.mm.yyyy

O O 0O

Report Submitted By
Name:Hassan Harajli
Title: CEDRO Project Manager
Participating Organization (Lead):
Email addresshassan.harajli@unédigbprojects.org

List of Acronyms

BDL
CDR
CcO
GDP
EDL
EE
EIA
GSHP
ITB
LCEC
LED
LRF
MOET
MoEW
MolM
MoF
MoU
PV
RE
SHW
UNDP
WWTP

Banque du Liban

Council for Development and Reconstruction

Country Office

Gross Domestic Product

Electricty of Lebanon

Energy Efficiency

Environmental Impact Assessment
Ground Source Heat Pump
Invitation to Bid

Lebanese Centre for Energy Conservation

Light Emitting Diodes

Lebanon Recovery Fund

Ministry of Economy and Trade
Ministry of Energy and Water
Ministry of Interior and Municipalities
Ministry of Finance

Memorandum of Understanding
Photovoltaic

Renewable energy

Solar hot water

United Nations Development Program
Waste Water Treatment Plants

Page 2 of 32




EXECUTIVE SUMMARY

With the approval of the 3 phases of the CEDRO project (CEDRO 1, CEDRO 2 and CEDRO 3)
CEDRO became part of a larger project frameworkcwi ai ms no't only at S
recovery activities, but also at supporting I
namely the power sector recovery, reconstruction and reform plan. CEDRO aims to assist the GoL in
moving towardsa more sustainable energy system.

As such, theoverall CEDRO project (Country Energy Efficiency and Renewable Energy
Demonstration B®ject for the Recovery of Lebanon) now has three objectives:

1) Implementation of endise energy efficiency and rendvia energy projects to reduce national
energy consumption and costs;

2) Setting an enabling environment for the conversion of all public sector buildings and facilities
into energy efficient modalities;

3) Setting an enabling environment for the depeient of a national sustainable energy strategy
and action plan

The overall CEDRO programme, whdefined as being composed of CEDRO 3 projects, has a
total budget of over 9.7 million USD and a total time frame of over 6 yeatls an extension of
$245,000ll the 30" of June 2014gpn the 18 of April 2013under CEDRO 3

CEDRO 1wascompleted in 2011 and its output was discussed in previous Annual reports.
CEDRO 2 came to an end Q1 of 2013, asdutput was discussed in previous Annual repo
CEDRO 3came to arend Q2 02014, and its outputvill be summariseadn this Annual report

I.  Purpose

Lebanon imports around 97% of its energy needs in the form of fossil fuel. In 2004, the national
energy bill amounted to around 1.6 billion USD (ard 20% of the annual public expenditure), and

in 2005 it reached 2.1 billion USD (around 26% of the annual public expenditure). Despite major
steps taken by the Government of Lebanon since 1990 towards improving the electricity sector, the
sector is stilfacing major challenges including inability to meet increasing national energy demand
and large financial subsidies for Electricite du LijgD®L) (around 1.0 billion USD in 2006).

As a result of the July 2006 conflict, the situation of the energy secttbebanon was further
aggravated, resulting in a reduction in electricity supply on a national level and an increase in
electricity rationing. This only added to the existing electricity supply challenges faced by Lebanon
and further deteriorated theilng conditions in the country.

In light of this draining situation, the government of Lebanon placed the reform of the power sector
among its highest national priorities, as outlined in the recovery, reconstruction and reform paper
submitted at the Pari8 conference. However, given the enormity of the challenges faced by the
power sector, the reform strategy has concentrated on addressing the energy supply side, withou
extending the scope to the demand side of energy management.
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The proposed CEDRO gject aims at complementing the national power sector reform strategy by
targeting the necessary counterpart and that isisacgnergy conservation.

As such, the objective of the CEDRO project is to support recovery, reconstruction and reform
activities through the implementation of an energy efficiency and renewable energy program for
public sector buildings and facilities. To achieve this, the finstse of the CEDRO project (October
20071 March 2009) targeted around 30 public sector buildings anititfes in three recovery areas
(South, Bekaa and Akkar) highly affected by the July 2006 conflict, while the second phase of the
CEDRO project (Jamary 200917 Jaruary 2011) targeed around 10 larger scale public sector
buildings and facilities across alebanon and approximately 3@ smaller ones. The third phase of

the CEDRO project (Jasary 20107 June 2013 further supplements the aforementioned two
CEDRO objectivegimplementation of projectspy a third key objective which is the setting of an
enalling environment for the development and implementation of a national sustainable energy
strategy and detailed action plan. The third phase of the CEDRO project is the final key component
to enable sustainability and a nationwide msictoral scope.

The key outputs of the CEDRO project include: 1) installation of energy efficiency and renewable
energy equipments and systems in public sector buildings and facilities; 2) increased public sector
awareness and knowledge on energy efficiency and renewadsigyeapplications; 3) availability of
validated data on reduced energy consumption and cost; and 4) establishment of relevant policies an
procedures to enable the continued implementation of sustainable energy measures in public sectc
buildings and fadities.

The CEDRO project builds on the objectives of the Ministry of Energy and Water to meet increased
national energy demand, and the objectives of the Ministry of Finance to reduce government
financi al bur dens. The p g opprimerst dres them@ouncil for a t i
Development and Reconstruction (CDR), the Ministry of Energy and WMEW), and the
Ministry of Finance, who are parties to the project formulation and approval, as well as parties to
strategic decision making and evalaatthroughout the project lifetime.

II. Results
i) Narrative reporting on results:
1. Project Management

A Coordination and followup on a regular basis with thechnicalbackstoppingagency, Trama
TechnoAmbiental TTA), on all technical assessments for sle&ection of new sites, installation
designs, supervision and monitoring of works;

A Preparation of regular progress reports and financial management of expenditures;

A Organization of field missions and stakeholder meetings (regular meetings withEdveand
with EDL);

A Daily follow-up with site engineers and project staff;

A Coordination with all national stakeholders and beneficiaries;

A Providing technical and policy advice to decisinakers (MEW) and UNDP CO on renewable
energy issues, in particularly ORO dayed an important role in;

A Assess future requirements for renewable market enhancement in Lebanon.
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2.

Implementation of end-use energy efficiency and renewable energy demonstration projects for
public sector buildings and fadlities

The following projects have been implementbgg CEDRO 3in 2012 From 2010 to 2012he
CEDRO project was following the usual pathway for thdding processethat began with an
Expression of Interest (EOI), where firms in the respective technological gappped ad those

up to standardvere shortlisted early on ehproject implementation phas€echnical assessments
and the procurement documents (i nvteamaand tben t
backstopping firm, following by the actual bidding process aidction of winnersThe project
completed in 2012re the following

- 10 photovoltaic sites have been implemented in 2012. These sites conplsbtofoltaic
(PV) modules (panels), inverters, charge controllers and data loggers, and the rest of balance
of system (BoS) components. The PV system provides the institutions (mostly public schools
and municipalities) with renewable electricity for their lighting and for running their
computers and equipment. Thiges are indicated in thalile below, along wth the region
and number of beneficiaries (please note that the number of beneficiaries changes year on

year)

No. Institution Name Region # beneficiaries
1 | Dekweneh Technical School Metn 200
2 | Hamet Municipality Batroun 14
3 | Kfarhay Municipality Batraun 14
4 | Lebanese UniversityTripoli Campus Tripoli 2000
5 | Yahchouch Municipality Keserwan 14
6 | Lebanese UniversityfRoumieh Campus | Metn 1025
7 | Military Barrack Fiyadiyeh Baabda 750
8 | Sultaniyeh Municipality Bint Jbeil 14
9 | Yanta Public School Bekaa 119
10 | Zahleh Public School Bekaa 235

Table 1. Photovoltaic sites

- 10 sites across Lebanon for wind reading measurement stuaveseen completed by
CEDRO, using anemometers (wind speed reading equipment) for some, while relying on
computer modellindor others. After 12 months of wind readings, 3 of these sites have been
identified with sufficient wind for the installation of microwind installations alone, i.e., the
combination of wind speeds and electricity demand are congruent, while 4 siteslactezise
for a combination of hybridwin®P V. syst ems, where PV pwaver a
in times of low wind speeds

The following 7 sitesvere installed withmicrowind turbines owith a hybrid PV¥microwind site

Pure wind sites
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No. Beneficiary Region # of
Beneficiaries

1 | El Mkayteaa Intermediate Public Schoo Akkar 128
2 | Karha Public School Akkar 15
3 | Ras Baalback Community Center Bekaa 3 (+patients)

Table 2. Pure wind sites

PV-wind hybrid sites

No. Beneficiary Region # of
Beneiciaries
1 | Rihannieh Public School Akkar 123
2 | Chebaa Secondary Public School South 435
3 | Deir el Ahmar Public School Bekaa 200
4 | Aarsal Telecom Outpost Bekaa -

Table 3. PV-wind hybrid sites

These systems will enable the above sites to become al@@4t autonomousom the diesel
gererator while alseninimizing the use of EDL electricitynational grid)

Microwind Turbine in Ras Baalbeck Community Center

- 1 solar hot water systen{SHW) wasinstalled at the army barracks in FayadjdBaabda
The 12,000 liters system is made up of-fiéte collectors and storage tanks, including data
recording equipment. This system will provide ©605% of the hot water demand by the
barrack which accommodatebetween 7000 800 soldiers per yeamand thereforesave
similarly on the fuel consumption, fuel cost, and reduction of €@issions
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- Solar hot water (SHW) systems were installed loree buildings of Roumieh Prisdn
Beirut (Built to accommodat&,000 prisoners yet is currentfypusing3,000 prisone}.

On another front, the Madinati Khadra competition was undertaken and awarded to three winners
(out of approximately 30 applications). Originally, the three winners are the recipients of 40,000
USD eachThe first isthe Aley Prison, where a solar hottetaand a 4 kWp PV system have been
installed to deliver both hot water and electricitye secondn Qobeyeet, where solar PV street
lighting and energy efficient lightingiereinstalled and the third is in Roumin where a pigaro

power systenmwas installed. Madinati Khadra competition was coordinated between the UNDP
CEDRO project, the Ministry of Interior and Municipalities, and the Youth Shadow Government of
Annahar newspaper. The idea was to allow municipalities themselves to come up with innovative
ideas in the field of renewable energy. A competitive process was put forward, announced to all
municipalities through the MolM, on the UNDP and UNDEDRO website, and in the Annahar
newspaper. Approximately 30 municipalities applied and three weretesklérough a robust
evaluation process.

Re(mliyeh Public School benefiting from hydropower
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The followingfour projects have been implemented in 2013:

The solafpoweed street lighting in Roumin, South Lebanon was implemented. Twenty solar
PV street lighting fixtures, with LED lighting, PV panels, and battery storage are installed,
providing lighting to Roumin at night enhancing the feeling of security alavering the

risks of accidents;

Roumin Street Lighting (PV system with LED lighting)

The installation of a 7.5 KWp Photovoltaic system powetirggLEDIighting in theBatroun

Port was commissioned late 201Bhe Batroun Port is an old port used by fisherrnmethe

area. The fishermen leave the port before sunrise every morning (except in stormy seas), anc
used to rely on the faint lights of their boats to prepare their nets. Solar street lighting now
has provided them with sufficient lighting to carry outitiveork. To enhance the beauty of

the port, the PV system was centralized in one location. The system comprises 57 PV panels
spread over two pergolas. The generated energy is stored in 24cldalatteries. The
system powers 62 LED lamps of 30W eachahestl on poles of Bneters height, 20 LED

lamps of 27W each installed in the canopy of the fishermen working area, in addition to 14
LED floodlights of a 100W each spreader the perimeter of the port;

The Iltalian Cooperation Agencyvorked with the Ministry of Environment to install
hundreds of small solar hot water systems across institutions in Lebanon. On one particular
site, Chahhar Public Hospitahe agency decided on a large SHW system yet requested
coordination on the projec gi ven CEDROOGs experience with
CEDRO project delivexd the technical specifications and shared in the cost of this project,
purchasindarge hot water tanks and heat exchangers for the largetsatl water system in
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Chathar Public Hbspital. All other parts and works, including installatiamereundertaken
by the Italian Cooperatiofhe system is sized at 4,000 liters and will delivei76@6 of the
hot water needs of the hospitdlhe Hospital has 4 floors and caters &pproximately 70
beds

- The picehydro project in Ramjieh in Mount Lebanorwas completed. The project will
provide 10 kWp of hydropower from the irrigation channel in Ramliyeh, powering the public
school in Ramliyeh and feeding the excess power intogiid through the net metering
arrangementThe public school has approximately 120 students, who will all be benefiting
from the power that will be generated for lighting, computer use, photocopiers and other
electrical requirerant the students and stafie;

Pico-hydro projéét in ‘Ramli'yeh

The followingfour projects have beemplemented in 204:

CEDRO launched the green roof application on the Central Bank of Hantihe @@h of June

2014 in the presence of the Governor, the Resident Rapegive of the UNDP and the
representative of the Spanish Ambassador to Lebanon. The green roof (834 m2) was esthetically
designed using colorful and varied local spe@ésplants monitored and irrigated with an
automated system. The Green Roof hasaergy efficiency component where the use of air
conditioning in summer is expected to be reduaethis building block by 10%;
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Green Roof, Central Bank (June 30, 2014)

The solaspowered street lighting systems in Bechtoudar village, North of Lebavess completed.
The project provided 8 solar LED street lighting fixtures, along with their poles, to provide lighting
during the nighttime, along with the provision of resiti@ energy efficient lighting196 energy
efficient lighting were distributecamount to 3 bulbs per home)

Solar Street Lighting - Bechoutodar

Three data logging equipment were installed for three sites in three regions in Lebanon:-a micro
wind site in EI MkayteaaAkkar, a hybrid (windphotovoltaic) site in Deir EI AmhaBekaa, and a
photovoltaic site in ZahlelBekaa, for data collection purposes in order to monitor and improve the
energy yield and the performance of these systems. The new data loggers will provide a more
comprehensive analysis on the operation of théesys using redime data that is connected
between the sites and the office. This process imgrévener data logging attempts by CEDRO,
where simple loggers where used;

CEDRO providecenergy efficient lightingor the Sultaniyeh Technical Public Schan the South
341 light emitting diode fixtures (LEDs) were installed in order to reducengg consumption in
the campus. The schools has over 1300 studentswviidienefit from this lighting and 217 staff
members.
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- Thesolarpowered LEDstreetlighting systems in Menjez village, Akkawvas completed in August
2014 The project provide 8 solar LED street lighting fixtures, along with new poles, to provide
lighting during the nighttime. This would significantly impact Menjez given the skeedackout
hours in the area;

Solar Street Lighting - Menjez

3. Setting an enabling environment for the conversion of public sectdyuildings and facilities into
energy efficient modalities

A CEDRO published 9 newsletters and 1Rckange discussingthe prog ct s® achi evem
technical topics related to the energy sector respectively. The newsletters and exchanges were sel
to CEDRO stakeholders/contact membeas well as thegy an be found on CEI
www.cedreundp.org;

A CEDRO launched the National Bioenergy Strategy for Lebanon on March 05, 2012, under the
auspices of the Minister of Energy and Water and Spanish Ambassador to Ledaheith the
attendance of over 100 peopléne report with the annex on a CD was given out to all attendees
of the conferencel he invitation card and the agenda can be fanmhnex1;
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ACEDRO and the Minister of Ener gegyfmomdasiisatere r i
treat ment plantsdé in a conference at t he Mi
(2013), attended by the Minister himself, the Spanish Ambassador, representatives from the CDR
and varous stakeholders in the sector;

Launching the Energy from Wastewater Treatment Plants report (February 22, 2013)

A CEDRO held a conference on the 24th of March 2014 to launch the National Geothermal
Resource Assessment of Lebanon Report under the auspices of the MinisteggfatkewWater,
the UNDP Resident Representative represented by the Country Director, and the Spanish
Ambassador with the attendance of 65 people; the event was mentioned in several local
newspapers. The launched study showed that Lebanon has a potehtiall6f GWh of usable
geot her mal ener gy, mor e t han t h(autircgespedtivey 06 s
Lebanonds demand f or c ultiswiththd hglp of theckaydtakehmlters2 0 ,
and the private sector that such technologwik implement and will contribute the national
commitment of 12% RE in 2020. The invitation card and the agenda can be found in2ZAnnex
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Geothermal Launching Event (March 24, 2014)

A Openingceremonyof 3 PV sites in the South of LebanonMarch 31,2012 in the presence of
the Spanish Ambassador, the UNIFIL South East Commander, 2 Deputies of the region of
Marjeyoun, and heads of migipalities of the region;

Cutting ribbon to commission PV site in South Lebanor{March 31, 2012)

A CEDRO awarded the three municipalities winners of Madinati Khadra Awards on thef17
February, 2012 in the presence of the Spanish Ambassador and the Director General of the
Ministry of Municipal Affairs;
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