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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 (around 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 still facing major challenges including inability to meet increasing national energy demand and large financial subsidies for Electricite du Liban (around 1.0 billion USD in 2006).

As a result of the July 2006 conflict, the situation of the energy sector in Lebanon 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 the living conditions in the country.

In light of this draining situation, the government of Lebanon has placed the reform of the power sector among its highest national priorities, as outlined in the recovery, reconstruction and reform paper submitted at the Paris 3 conference. However, given the enormity of the challenges faced by the power sector, the reform strategy has concentrated on addressing the energy supply side, without extending the scope to the demand side of energy management. The proposed CEDRO project aims at complementing the national power sector reform strategy by targeting the necessary counterpart and that is end-use energy 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 first phase of the CEDRO project (Oct 2007 – Mar 2009) targeted around 30 public sector buildings and facilities in three recovery areas (South, Bekaa and Akkar) highly affected by the July 2006 conflict, while the second phase of the CEDRO project (Jan 2009 – Jan 2011) will target around 10 larger scale public sector buildings and facilities across all Lebanon and approximately 30-40 smaller ones. The third phase of the CEDRO project (Jan 2010 – Oct 2013) further supplements the aforementioned two CEDRO objectives, by a third key objective which is the setting of an enabling 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 multi-sectoral 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 renewable energy applications; 3) availability of validated data on reduced energy consumption and cost; and 4) establishment of relevant policies and procedures to enable the continued implementation of sustainable energy measures in public sector buildings and facilities. 

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 financial burdens.  
The project’s main national implementing partners are: the Council for Development and Reconstruction (CDR), the Ministry of Energy and Water MEW), and the Ministry of Finance, who are parties to the project formulation and approval, as well as parties to strategic decision making and evaluation throughout the project lifetime. 
II. Resources 
Financial Resources:

The Lebanese Centre for Energy Conservation project (LCECP), which is a UNDP nationally executed project executed by the Ministry of Energy and Water, has committed an in-kind contribution to the CEDRO project, in the range of 100,000 USD. 
Budget rephasals undertaken on an annual basis.
Human Resources:

National Project Staff: 
· Project Manager (x1) 

· Project Assistant (x1)

· Site Engineers (x3)
· Graphic designer (x1/3)

· Marketing expert (x1/2)

· UNV (1/2)

· GIS specialist (x1/3)
· Driver/clerk (x1)
International Staff: Trama TechnoAmbiental (TTA - Spain); Technical Backstopping Agency for CEDRO. 
III. Implementation and Monitoring Arrangements
The Project is executed under the UNDP Direct Implementation modality (DIM), whereby UNDP acts both as the implementing and the executing agency. For the day-to-day management of the project, the UNDP CO has set-up a Project Management Unit (PMU). The PMU works under the direct supervision of the UNDP CO, and in close collaboration with the donor, the Lebanese Government, the local direct and indirect beneficiaries, as well as with the international team of experts and the local contractors recruited for this project. The PMU is led by a full time national Project Manager and is supported by the required national professional and administrative staff as well as national and international consultants. 
The UNDP CO is responsible for monitoring the progress towards intended results, and for ensuring high-quality managerial and financial implementation of the project, including the responsibility for ensuring proper use of administrated funds to assigned activities, timely reporting of progress, as well as undertaking of mandatory and non-mandatory evaluations.  The UNDP CO undertakes quarterly reports and reviews of the project activities, annual tripartite review meetings in addition to regular and bi-weekly follow-up with the PMU. Furthermore, the procurement of goods and services and the recruitment of personnel are effected in accordance with UNDP standard guidelines, procedures and regulations.
IV. Results 
Programmatic and Reporting Approach 

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 framework which aims not only at supporting Lebanon’s recovery activities, but also at supporting Lebanon’s recovery, reconstruction and reform activities, namely the power sector recovery, reconstruction and reform plan. CEDRO aims to assist the GoL in moving towards a more sustainable energy system. 
As such, the overall CEDRO project (Country energy efficiency and renewable energy demonstration project for the recovery of Lebanon) now has three objectives: 
1) 
Implementation of end-use energy efficiency and renewable 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 development of a national sustainable energy strategy and action plan

The overall CEDRO programme, if defined as being composed of CEDRO 1 - 3 projects, has a total budget of over 9.7 million USD and a total time frame of over 6 years.  Accordingly, and based on a more programmatic approach, all future reporting will cover achievements and financial disbursements for all 3 CEDRO components or projects together as is presented here.

Progress on Outputs
1. Project Management 
· Coordination and follow-up on a regular basis with the Technical Backstopping Agency, TTA, on all technical assessments for the selection of new sites, installation designs, supervision and monitoring of works; 

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

· Organization of field missions and stakeholder meetings (regular meetings with the Ministry of Energy and Water (MEW) and with EDL);
· Daily follow-up with site engineers and project staff;

· Coordination with all national stakeholders and beneficiaries;

· Providing technical and policy advice to decision-makers (MEW) and UNDP CO on renewable energy issues, in particularly CEDRO played an important role in; 

· Enhancing the understanding of the ‘net metering’ concept. Net metering has now made its way to EDL and will be available for all renewable energy installers beginning 2012. This is a big achievement that would considerably increase the success and penetration of renewable energy system. Net metering is the quantitative exchange of electricity between a renewable or low-carbon electricity system and the national grid that enables the grid to bank renewable electricity output at times of low energy requirement with high renewable energy resource, and deduct these from times of net imports from the grid at times of low renewable energy output (for example, during the night for solar power applications). 
· Streamlined CEDRO’s activities to be a solid part of the National Energy Efficiency Action Plan (NEEAP). In fact, CEDRO will contribute to the majority of the 15 initiatives set forward by the NEEAP that cover most of the themes identified, from various renewable energy systems to energy efficiency measure. 
2. Implementation of end-use energy efficiency and renewable energy demonstration projects for public sector buildings and facilities (in 2011)
The following projects have been implemented in 2011 (or at least begun in 2011); 

· 35 photovoltaic sites have been implemented in 2011. These sites consist of 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. Annex 1 contains the complete PV sites implemented by CEDRO so far.  CEDRO is in the process of collecting data on the operation and impacts of these PV systems. This information should be ready towards the end of 2012, when sufficient data would have been collected spanning at least a 1 year period. It suffices to mention that, from discussion with several sites, the PV systems have provided autonomy for the beneficiaries in that the use of expensive diesel back-up has been reduced to near zero, and only the rent value of electricity from the national grid is being paid, i.e., no bills for electricity usage from the grid. What is more, now that net metering is enable, the systems are likely to generate electricity and export to the national grid. 
· 10 sites across Lebanon for wind reading measurement studies has been implemented (completed), using anemometers (wind speed reading equipment) for some, while relying on computer modelling for others. After 10 months of wind readings, 7 of these sites have been identified with sufficient wind for the installation of microwind projects (to be implemented in 2012). The three remaining sites will have PV systems installed. The Table below indicates these sites where Akkar and Bekaa sites are suitable, whereas the South was not.  
	Akkar

	El Mkayteaa Intermediate Public School

	El Rihannieh Public School

	Karha Public School

	Bekaa

	Deir el Ahmar Secondary Public School

	Kamed Ellouz Intermediate Public School

	Ras Baalback Community Center

	Lebanese Army Communication Post - Aarsal

	South (not feasible for wind due to low speeds) 

	Chebaa Secondary Public School

	Debaal Public School

	El Kleile Kindergarden Public School


 Like PV systems, microwind is hoped to guarantee the beneficiary renewable electricity. This would reduce doubly the need for diesel back-up generation and the imported electricity from the grid. 
· A ground source heat pump (GSHP) project has been launched by CEDRO in Bejji municipality. GSHP systems use/extract the heat in the ground (in this CEDRO case, vertical boreholes down 100 meters have been dug) in the winter to heat the building and use the ground to dump the heat of the building in summer. The project is expected to be completed in Q1 of 2012. 

· The installation of 4 solar hot water (SWH) systems in public hospitals have been commenced and completed/commissioned in 2011. These sites are; 

	Institution Name
	System size (liters)

	Qartaba governmental hospital
	500 

	Bsharre governmental hospital
	1,000

	Dahr El Beshiq governmental hospital
	6,000

	Bent Jbeil governmental hospital
	6,000


These systems are made up of flat-plate collectors and storage tanks, including data recording equipment. These systems will provide 60 – 75% of the hot water demand by these hospitals, and therefore save similarly on the fuel consumption, fuel cost, and reduction of CO2 emissions. These four hospitals are currently serving 264 beneficiaries (patients), yet will be serving up to 400 in the near future. 

· The 12,000 liters x 2 SHW project at the Baalbeck army institute with PV powered water circulation has been completed and the site is now commissioned.  The actual energy savings of this will be recorded in due course when 1 year of operation has passed. It is expected saving, as observed in other SHW sites implemented by CEDRO, should be approximately 60% of baseline diesel use. 
· The SHW project of Roumieh Prison (Built to take 1000 prisoners yet is currently taking 3000) is almost complete with jacketing remaining. The commissioning of the site is expected in 2012. Delay in Roumieh has occurred due to the many security lapses that suspended works.  
· 439 light emitting diode (LED) street lighting fixtures have been installed in 2011. LED fixtures save 30-40% more energy than normal street lighting fixtures. These fixtures were distributed in the following towns; 
	#
	Institution Name

	1
	Galboun

	2
	Kfour Aarbeh

	3
	Saida

	4
	Choufiet

	5
	Kfarnabrakh

	6
	Rachaya road

	7
	Lala

	8
	Tell Znoub


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

· Issuing of newspaper releases and magazine articles (national coverage);

· Networking and coordination with national project partners and stakeholders such as the Lebanese Order of Engineers, Ministry of Energy and Water, Ministry of Public Works, etc.,
· Synergy with the on-going UNDP project at the Ministry of Energy and Water, Lebanese Centre for Energy Conservation project (LCECP), on ongoing energy audits and activities to build on the project’s technical know-how, experience on the ground, and lessons learnt during the implementation of energy efficiency and renewable energy activities. This entails exchange of technical data and lessons learnt as well as brainstorming session to coordinate and maximise efforts for project implementation; 
· The CEDRO website (www.cedro-undp.org) is running and is being continuously updated with new events and projects as they happen.
· Actively participated in Project Lebanon (June 2011) and the Beirut Energy Forum with the LCEC in September/October 2011. 
· CEDRO has launched the ‘national wind atlas for Lebanon’ event under the auspices of the Minister of Energy and Water and Spanish Ambassador to Lebanon on the 25th of January, 2011. The event was a huge success despite the political situation at the time. A copy of the wind atlas with a CD was given out to all attendees of the conference (see photo below). 
It is important to note the significance of the Wind Atlas study. |Before its’ publication, the potential of Lebanon to generate wind faced various estimates, from 100 MW only to 5000 MW. The Wind Atlas put things in perspective and indicated a lower, mean and upper bound of potential in Lebanon based on a rigorous scientific methodology. The study has shifted a lot of focus on wind as a primary source of renewable energy (mean 6.1 GW of capacity), and pressure now is on policy makers to enable independent power producers to make use of Lebanon’s vase potential. The Wind Atlas also enables investors to zoom up to a 100 M X 100 M resolution unto the land to assess the wind speed at a 50 m and 80 m height, where these heights correspond to the hub height of wind turbines. This is extremely important for micro-analysis, where expensive anemometers can now be better placed for further – investment feasibility – purposes. 
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	Wind atlas conference in Metropolitan Hotel (left), Beirut on 25th January, 2011, and the cover page of the published wind atlas (right)




· Three large events that launched the PV applications of CEDRO occurred in Kfour, the South, and repeated for Akkar and the Bekaa. The event catered for all the school children from ages 5 to 11 (totally 900 students) who attended a play on renewable energy and then a workshop for building a Lego house that runs on renewable energy. CEDRO also distributed lunch boxes, hats, pencil cases and various stationaries, and school bags to all the students as part of the awareness raising activities.  
· Such awareness campaigns are key to CEDRO’s objective of assisting in creating a more sustainable energy future. The campaign target the young generation and enabled them to believe that even small changes implemented by individuals lead to large changes on aggregate. Furthermore, CEDRO truly believes that when the targeted young generation becomes of income-generating age, the cost of renewable energy systems will be in parity with conventional sources, and building knowledge of these pathways are important. 
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	Awareness campaign in Kfour Public School. 900 students took part by building their own Lego solar houses (example in south event - left) and by watching a play on climate change and renewable energy (example in south event - right)




· A workshop for Environmental Impact Assessment (EIA) of Wind Farms, including an EIA guideline report to be used as a reference for future wind farms in Lebanon has been held end of September. It is hoped that Lebanon would follow international norms in licensing or permitting wind farms. One of the most important licensing requirement for wind farms is the acceptance of the environmental impact assessment. Wind energy is only ‘green energy’ is it has not serious negative environmental impacts, or can mitigate successfully these impacts. Implementing an EIA and applying its’ recommendations. The workshop enabled the local environmental consultancies to be prepared for undergoing such an EIA.  The conference was successful and a guideline report was prepared with the conference on the same subject matter. Please see Annex 2 for the conference time table, title page of the guideline report, sample of certificate given to attendees and some pictures of the actual event. 
· 2 Newsletters were prepared and printed in 2011, Issue 5 and Issue 6 (the latter to be delivered in Q1 of 2012). Newsletter 5 is reproduced in Annex 3.  
4. Assisting the establishment of a sustainable Energy Strategy for Lebanon
· The Wind Atlas for Lebanon has been completed and the results have been disseminated in a conference in January 2011. The wind atlas is a national document and has been adopted by the Ministry of Energy and Water. Results were very positive, indicated that Lebanon has a minimum of 1.5 GW of energy potential, which goes up to 6.1 GW in the mean case and 12 GW in the maximum case. 
· The National Bioenergy assessment Study for Lebanon has been completed. Bioenergy is a little understood (in Lebanon) yet highly important energy source that needs analysis in Lebanon. The study assessed all the potential of various bioenergy sources in Lebanon, including their conversion options, set scenarios of bioenergy uptake into future, all under very strict sustainability criteria and with a focus on barriers in Lebanon for bioenergy uptake. Results will be disseminated in a conference in Q1 of 2012. 
V. Expenditure to date

The expenditure in all CEDRO projects to date, i.e., from 2007 to end of 2011 is shown in the figure below: 
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As of end of 2011, CEDRO 1 has spent all its allocated budget and has formally been completed. With respect to CEDRO 2, 3,367,082 USD has been spent from CEDRO 2 (app. 96.2% of total budget), and 526,916 USD has been spent from CEDRO 3 (app. 15% of total budget). 

VI. Constrained and Future Work Plan
In 2011, CEDRO faced a few constraints, namely; 

· Import delays due to customs at Beirut International Airport. Controllers, used in the PV systems, remained at Customs for over 1 month until the UNDP successfully cleared the systems. It is important to note as well that CEDRO highly encourages that all duties and customs on renewable energy systems be removed to enable a more cost-competitive environment. 

· Roumieh Prison. Roumieh Prison is still facing delays due to the difficulty of access to the prison and the security situation that deteriorated on several occasion and postponed/delayed work on the prison. CEDRO hopes to finish Roumieh by Q2 of 2012. 

With respect to future work plans for 2012 in CEDRO would be aimed several aspects; 
· Further implementing demonstration projects that would benefit the various public institutions in Lebanon, introducing larger PV sites and replicating 2 SHW technologies (i.e. similar in size as those done before) and yet also focusing on new technologies such as microwind and pico-hydro. 
· Maximising more the outreach of CEDRO to focus on all the work CEDRO has implemented and is implementing and to assist in the national awareness campaigns for RE and EE applications 

· Undergoing further capacity building workshops for renewable energy professionals, esp. tailored to GSHP applications and microwind. 

· Launch two energy manual for the Banking and hospital sectors. These would deliver a guide towards more energy efficiency in these two important sectors. 

· To continue in resource assessments for renewable energy. To this end, the national geothermal assessment is to be launched in 2012. 
Following through the above objectives/aims, the CEDRO project has many projects in the pipeline. These projects target around 20 sites and/or beneficiaries and include many different types of RE/EE technologies. Annex 4 outlines these projects. 
A detailed work plan for 2012 is also shown in Annex 4. 
Annex 1 – All CEDRO PV Sites Implemented
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CEDRO-PHASE 1:

Akkar

Nt Institution’s Name

1.1 Rajem Issa Public School

1.2 Mashta hamoud School

13 Kherbet Daoud Public School

14 ElTleile Public School

15 Hekr El Dahiri Public School

16 Ouyoun Fl Samak Public School
17 Kroum Arab Public School

18 AinYaakoub Mixed Public School
1.9 Habshit Public School

110 Meniara Public School for Girls
111 El Hakoor Mixed Public School
Bekaa

Nr. Institution’s Name

21 Baalbak First Flementary

22 Chmestar Community Center

23 HoshElHarime Intermediate School
24 leb Jennine Municipality and Library
25 Mdoukha Public School

2.6 Hosh El Oumara Community Center
27 AanaIntermediate Public School
28 Tell Zounoub Intermediate School
South

Nt Institution’s Name

31 AyteetPublic School

32 Kherbet Selem First Public School
33 Kfarkela First Public School

34 Kfarshouba Intermediate School
35 Houla Municipality

36  Ain Ebel Municipality

CEDRO - PHASE 2:

Institution’s Name

Hammana Community Center
Shiah Secondary Public School
Kherbet Kanafar Municipality
El Qaa Intermediate School
Bazlback Barracks

Baalback Barracks

I Kalaa Community Center
Shouf Technical School
Khehwet Public School

Kour public school

Ehmej Intermediate School
ZoukMosbeh Intermediate School
Keyfoun Public School
Kartaba Municipality

Selaata Public School

Jran Intermediate School
Karhelta Public School

Region
Akkar
Akkar
Akkar
Akkar
Akkar
Akkar
Akkar
Akkar
Akkar
Akkar
Akkar

Region
Bekaa
Bekaa
Bekaa
Bekaa
Bekaa
Bekaa
Bekaa
Bekaa

Region
South
South
South
South
South
South

Region
VitLebanon
Beirut
Bekaa
Bekaa
South
Bekaa
Shouf
Shouf
Shouf
South

Mt Lebanon
Mt Lebanon
Mt Lebanon
Mt Lebanon
Wit Lebanon
North
North

PV Capacity
1.8 KWp
18 kWp
18 KWp
1.8 KWp
1125 KWp
1.8 kWp
1125 kWp
18 kWp
1125 kWp
1.8 kWp
1125 KWp

PV Capacity
1125 kip
1.8 kWp
1.8 kWp

1.8 KWp
18 kWp
1.8 kWp

1.8 KWp
1125 Kip

PV Capacity
1125 kip
1.8 kWp
1.125 Kwp.
18 kWp
1125 KiWp
1125 Kip

PV Capacity
1.8 kWp
1R KWp
18 kWp
1.8kwWp
11 kWp
1.1 kWp
20 kwp
1.1 kWp
11 kWp
20kwp
1.8 kwp
1.8 KWp
1R kWp
1.8 kwp
1.1 kWp
1R kWp
18kWp

THE PV MAP

OF CEDRO

Beirut

CEDRO - PHASE3:

Nr
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

Institution's Name
Al Mafadel Public School

wiar El Hashish Public School
Al Nour Public School - Mina
Gebrayel Municipality

lidabra Municipality

Ibreen Municipality

Khraybet El Vietn Public School
Mayfouq Municipality

Akoura Municipality

Jeb Jennine Secondary School
Manara Secondary School
Hermel Municipality

Ain Deleb Public School

Ayta El Shaeb Municipality
Bouday Municipality

Nabatieh Public School

Al Ein Municipality

Al Taybeh Municipality
Kabrikha Public School

210 Kantara Municipality

Region
Akkar

Akkar

North

Akkar

North
North

Mietn

Mt Lebanon
Mt Lebanon
Bekaa
Bekaa
Bekaa
South
South
South
South
South
South
South
South

u Completed
® Ongoing
®m Planned

PY Capacity
18kWp
1.1 kWp
1.1 kWp
1.1 kWp
1.1 kWp
18 kWp
1.8 kWp
1R kWP
1.8 kWp
1.8 kWp
1.8 kWp
1.1 kWp
1.8 kWp
1.1 kWp
1.1 kWp
18 kWp
1.1 kWp
1.1 kWp
1.1 kWp
1.1 kWp




Annex 2. Environmental Impact Assessment of Wind Farm Development Workshop and Guideline Report. 
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Certificate of attendance/completion was given to the attendees
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Cover page of Guideline report

Annex 3. CEDRO Newsletter 5
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CEDRO, with energy efficiency on our mind

CEDRO LAUNCHES THE NATIONAL
WIND ATLAS REPORT

R fter much anticipation, the “National Wind Atlas of Lebanon”
concluded that harnessing the wind blowing over Lebanon can
enerate at least 1,500 MW of power, increasing the momentum
to setup Lebanon’s firstwind farm. “We have a huge potential and we
can benefitfrom wind energy,” Energy andWater Minister Jibran Bassil
said at a conference held on 25 February at the Metropolitan Grand
Hotel in Sin El Fil. “These findings and this study give us hope. No one
should expect that the solution to Lebanon’s energy problems will
come from wind alone, yet a diverse energy basket including wind
powerwould help ensure energy security,” he continued.

The map is the first of its kind and is expected to entice private firms
to invest in the energy sector. It was drawn in cooperation with the
Ministry of Energy and Water and executed by GL Garrad Hassan.

Spanish Ambassador Juan Carlos Gafo told the conference that
Spain was playing a “key role in transferring expertise to Lebanon,
as it has funded the three stages of CEDRO, with USD 9.73 million
going to reducing the national burdens on energy and improving
lighting methods.”

“What Spain is doing affirns the country’s commitment to enabling
Lebanon to combat climate change,” he said.

With the publication of the wind atlasmap, and with the presence of an
increasing number of private sector playerswilling to investin potential
sites they have assessed, it is time to set the legal and regulatory
frameworks to enable a competitive licensing scheme to assistin filling
the energy deficit, detaching Lebanon’s absolute dependency on
imported oil, and improving the ‘green credentials’of the state.

CEDRO,

The National
Wind Atlas of Lebanon
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CEDRO
Beirut, Maarad Street, Building 287 B, 1stFloor, Lebanon
T/F:+961-1-981944
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ww cedro-undp.org

Country Energy Efficiency and Renewable Energy
Demonstration Project for the Recovery of Lebanon

MADINATI COMPETITION

#™ EDRO is funding “Madinati Khadraa,” the first national green

competition to take place among municipalities, in collaboration

‘S with the Youth Shadow Government 5. Municipalities are invited

tosubmit a Renewable Energy project before 30 September 2011 for
achance to win one of three project grants of LBP 60,000,000 each.

The competition objectives are:

+ Building capacity fortheinnovation anddevelopmentofrenewable
energy and energy efficiency projects, which contribute to the
clean development of municipalities

Reducing energy consumption and greenhouse gas emissions
Raising awareness of alternative energy and energy efficiency
applications

Increasing the exposure of municipal green projects, and thus,
increasing funding potentials

Reducing the need for back-up power generation and reducing
the pressure on the National Electricity Utility grid

« Building resilience against climate change

The competition criteria are:

Small-scale projects of a maximum value of LBP 60,000,000
Innovation and creativity

Reproducibility in other municipalities in the region

The amount of savings in energy consumption and greenhouse
gas emissions

Environmental impact

The pay-back period of the project

« The project risks

The evaluation of the project will be carried out by a panel of experts
in renewable energy and energy efficiency applications both from
the CEDRO project and from the Youth Shadow Government 5. This
will be the first time the CEDRO project does not advise on which
renewable energy or energy efficiency projects will be implemented,
but will rather take proposals from the beneficiaries themselves.
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UNDP is the UN's global development network, advocating for change and connecting countries to knowledge, experience and resources to help people build a beter life.




[image: image11.jpg]he CEDRO project is currently working on implementing

a Ground Source Heat Pump (GSHP) project at the Bejjeh

Municipality, located in the Jbeil district at an altitude of 600
meters, The projectis the first to be constructed in Lebanon. It aims
to assistin providing the Heating, Cooling and Domestic Hot Water
needs of the new Bejjeh Municipal Building, which is currently
under construction.

The ground source heat pump is a central heating and cooling
system that pumps heat to or from the ground. It uses the earth as a
heat source (in the winter) or aheat sink (in the summer). The design
takes advantage of the moderate temperatures in the ground to
boost efficiency and reduce the operational costs of heating and
cooling systems. GSHP uses one unit of electricity to produce 4-5
units of heat or cooling. For even more efficiency, the electricity to
be used for the GSHP will be generated from solar panels, making it
a truly renewable energy source,

he capacity credit (defined as the amount of conventional

energy supply that can be displaced by wind, as this does

not occur on a MW-to-MW basis) and economic implications
of integrating various wind power scenarios in the Lebanese
electricity systems were assessed in a paper written by the CEDRO
team in collaboration with an engineering student at the American
University of Beirut, and accepted by the World Engineers’
Convention to be held in September in Geneva, The main results
indicate that the capacity credit of wind yielded 36.4%, 32% and
26% for 99MW, 249MW, and 498MW wind power penetration levels
respectively. This means that a 99 MW, 249 MW and 498 MW wind
farm can displace 36 MW, 80 MW and 129 MW of conventional
supply. This is an important finding for capacity planning. The
economics of wind power was thereafter calculated using the
capacity credit of wind, the saved fuel expenses, and the social cost
of carbon. Results were very positive when using a lower discount
rate of 5%, whereas with a 10% discount rate the results were
strongly correlated to the price of fuel oil and the addition of the
sodial cost of carbon.
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he Founder, Chairman and Chief Executive Officer of Suntech

Dr. Zhengrong Shi donated USD 60,000 through the Shi Family

Charitable Foundation (SFCF) to implement photovoltaic
systems in Lebanon. Suntech is the world’s largest crystalline silicon
photovoltaic (PY) module manufacturer. The donation was part of
the 2010 Zayed Future Energy Prize of USD 350,000 awarded to Dr.
Shi for guiding Suntech to become what it is today.

CEDRO highly appreciates this donation, and has selected three
schools to benefit from the SFCF 1.8KWP systems: EhmejIntermediate
School, Jran Intermediate School, and Kfarhelta Public School. The
systems will be commissioned before the end of 2011,

Ehmej Intermediate Public School

Kfarhelda Secondary Public School

wo CEDRO engineers wereinvited by Suntech to attend a training
workshop on several aspects of the photovoltaic technology at
the company headquarters in Wuxi, China.

The training covered many topics, including PV technology and the
latest advances in the field. It also presented the future outlook of the
technology, proper installations and how to maintain the systems,
and other important aspects of PV technology installation and
maintenance.

Several site visits were on the program, such as avisit to the company’s
manufacturing plant accompanied by a comprehensive explanation
of all the processes involved in PY module production, and avisit to a
large-scale photovoltaic plant of 10 MW that wasinstalled by Suntech.




· [image: image12.jpg]THESUN SHINES ON LEBANESE PUBLIC
SCHOOL STUDENTS

tudents and teachers of 25 public schools in Lebanon are

benefitting from a constant supply of electricity in their

dassrooms and offices due to the installation of photovoltaic
(PV) systems implemented by CEDRO, providing an alternative and
dleaner source of energy. See the list and map at the end of this
newsletter,

Theinauguration of the PV systems took place at Kfour Governmental
School, in the caza of Nabatieh, under the auspices of the Spanish
Ambassador to Lebanon Mr. Juan Carlos Gafo, UNDP Country
Director Mr. Shomby Sharp, and Ms. Nashat Habhab, Regional
Educational Manager, representing the Ministry of Education and
Higher Education.

The event was open to all students in the South of Lebanon who are
aged between six and 12, and who attend schools in which CEDRO
has implemented a PV project. Three hundred students attended the
eventin each of the South, Akkar, and the Bekaa, totaling 900 students,

Theinauguration alsodrew the attention of childrenand parentstothe
importance of energy conservation through a theatrical performance
of a comedy by Bee Event. The Little Engineer, a company committed
to providing an educational environment for young children and
teens through entertainment, directed workshops and demonstrated
the effectiveness of solar-powered houses, teaching the 200 students
to build miniature solar-powsered houses.

“Installing these systems must come with ingraining the necessary
awareness of the relationship between dimate change, energy
effidency, and renewable energy” said UNDP Country Director
Shomby Sharp. “We may think that the school children here cannot
afford to purchase renewable energy systems, and therefore we
should not really be building awareness on something that many
cannot presently afford. However the children here are between
six and 12 years old. In 1980, the cost of PV panels was around USD
22,000 per KW. Today, they cost USD 4,000 per KW. | believe that in
10-15 years, when these school children are working grown-ups, PV
systems will be a competitive choice for these young kids,”he added.

The CEDRO project, which is funded by the government of Spain,
is part of a larger program being carried out by UNDP to assist in
the country’s recovery from the 2006 conflict with Israel, which
devastated the livelihoods of thousands of people, disrupted the
education of all school-aged children, and destroyed a large part of
theinfrastructurein the South.

Thirty-six more PV sites are being implemented by CEDRO across
Lebanon, 17 of which are in schools.

These systems are providing energy autonomy for schools across
Lebanon. Given that average blackouts in Lebanon amount to six
hours per day but can last for much longer in some regions, the PV
systems are providing schools with constant power supply. Many
schools have told CEDRO that they no longer use back-up diesel for
their electricity generation during blackouts, relying entirely on the PV
system. The systems work best as schools turn on their photocopying
machines and other applianceswhen the sun is shining the brightest,
asit does for at least 300 days per year in Lebanon. 3 ]
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CEDRO-PHASE 1:

Akkar

Nt Institution’s Name

1.1 Rajem Issa Public School

1.2 Mashta hamoud School

13 Kherbet Daoud Public School

14 ElTleile Public School

15 Hekr El Dahiri Public School

16 Ouyoun Fl Samak Public School
17 Kroum Arab Public School

18 AinYaakoub Mixed Public School
1.9 Habshit Public School

110 Meniara Public School for Girls
111 El Hakoor Mixed Public School
Bekaa

Nr. Institution’s Name

21 Baalbak First Flementary

22 Chmestar Community Center

23 HoshElHarime Intermediate School
24 leb Jennine Municipality and Library
25 Mdoukha Public School

2.6 Hosh El Oumara Community Center
27 AanaIntermediate Public School
28 Tell Zounoub Intermediate School
South

Nt Institution’s Name

31 AyteetPublic School

32 Kherbet Selem First Public School
33 Kfarkela First Public School

34 Kfarshouba Intermediate School
35 Houla Municipality

36  Ain Ebel Municipality

CEDRO - PHASE 2:

Institution’s Name

Hammana Community Center
Shiah Secondary Public School
Kherbet Kanafar Municipality
El Qaa Intermediate School
Bazlback Barracks

Baalback Barracks

I Kalaa Community Center
Shouf Technical School
Khehwet Public School

Kour public school

Ehmej Intermediate School
ZoukMosbeh Intermediate School
Keyfoun Public School
Kartaba Municipality

Selaata Public School

Jran Intermediate School
Karhelta Public School

Region
Akkar
Akkar
Akkar
Akkar
Akkar
Akkar
Akkar
Akkar
Akkar
Akkar
Akkar

Region
Bekaa
Bekaa
Bekaa
Bekaa
Bekaa
Bekaa
Bekaa
Bekaa

Region
South
South
South
South
South
South

Region
VitLebanon
Beirut
Bekaa
Bekaa
South
Bekaa
Shouf
Shouf
Shouf
South

Mt Lebanon
Mt Lebanon
Mt Lebanon
Mt Lebanon
Wit Lebanon
North
North

PV Capacity
1.8 KWp
18 kWp
18 KWp
1.8 KWp
1125 KWp
1.8 kWp
1125 kWp
18 kWp
1125 kWp
1.8 kWp
1125 KWp

PV Capacity
1125 kip
1.8 kWp
1.8 kWp

1.8 KWp
18 kWp
1.8 kWp

1.8 KWp
1125 Kip

PV Capacity
1125 kip
1.8 kWp
1.125 Kwp.
18 kWp
1125 KiWp
1125 Kip

PV Capacity
1.8 kWp
1R KWp
18 kWp
1.8kwWp
11 kWp
1.1 kWp
20 kwp
1.1 kWp
11 kWp
20kwp
1.8 kwp
1.8 KWp
1R kWp
1.8 kwp
1.1 kWp
1R kWp
18kWp

THE PV MAP

OF CEDRO

Beirut

CEDRO - PHASE3:

Nr
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

Institution's Name
Al Mafadel Public School

wiar El Hashish Public School
Al Nour Public School - Mina
Gebrayel Municipality

lidabra Municipality

Ibreen Municipality

Khraybet El Vietn Public School
Mayfouq Municipality

Akoura Municipality

Jeb Jennine Secondary School
Manara Secondary School
Hermel Municipality

Ain Deleb Public School

Ayta El Shaeb Municipality
Bouday Municipality

Nabatieh Public School

Al Ein Municipality

Al Taybeh Municipality
Kabrikha Public School

210 Kantara Municipality

Region
Akkar

Akkar

North

Akkar

North
North

Mietn

Mt Lebanon
Mt Lebanon
Bekaa
Bekaa
Bekaa
South
South
South
South
South
South
South
South

u Completed
® Ongoing
®m Planned

PY Capacity
18kWp
1.1 kWp
1.1 kWp
1.1 kWp
1.1 kWp
18 kWp
1.8 kWp
1R kWP
1.8 kWp
1.8 kWp
1.8 kWp
1.1 kWp
1.8 kWp
1.1 kWp
1.1 kWp
18 kWp
1.1 kWp
1.1 kWp
1.1 kWp
1.1 kWp




Annex 4. 2012 CEDRO 3 Project list, plan, and estimated budget (to be spent in 2012)
	
	Project
	Project type (& status)
	Expected budget (USD)

	CEDRO 3

Total
	Geothermal Assessment
	RFP posted online
	250,000

	
	Wastewater treatment plant energy generation 
	On-going Project 
	50,000

	
	Solar hot water 
	2 sites (ITB being prepared)
	120,000

	
	Microwind 
	7 sites (ITB being prepared)
	200,000

	
	PV 
	8 larger sites (ITB being prepared)
	250,000

	
	Pico-hydro
	1 site (RfQ being prepared)
	30,000

	
	Central Bank Green roof
	1 site (RfP being prepared)
	200,000

	
	Batroun Port 
	1 site (RfP being prepared)
	100,000

	
	Thin Film PV site
	1 site (RfQ being prepared)
	75,000

	TOTAL COST
	1,275,000


Detailed Work Plan for 2012
	CEDRO 3 - 2012
	
	
	
	
	
	
	

	Expected Outputs
	Planned Activities
	Target Year
	Status
	Q1
	Q2
	Q3
	Q4

	Implementation of energy efficiency & renewable energy applications for public sector buildings & facilities (20 sites across Lebanon)

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

 

 

 

 

  

 
	1 - Identification of pilot projects
	 
	 
	 
	 
	 
	 

	
	1.1 - Identification of Needs for EE/RE
	2012
	Completed
	
	 
	 
	 

	
	1.2 - Identification of Technologies
	2012
	Ongoing
	X
	
	 
	 

	
	1.3 - Identification of Beneficiary sites
	2012
	Ongoing
	X
	
	 
	 

	
	1.4 - Preparation of Tender Documents
	2012
	Ongoing
	X
	X
	 
	 

	
	2 - Implementation of pilot projects
	 
	 
	 
	 
	 
	 

	
	2.1 - Pre-qualification of firms
	2012
	Ongoing
	X
	 
	 
	 

	
	2.2 - Issuing of Request for Proposal
	2012
	Planned
	X 
	X
	 
	 

	
	2.3 - Commissioning & supervision of works
	2012
	Planned
	 X
	 X
	X
	 X

	
	2.4 - Hand-over of Installations
	2012
	Planned
	 X
	
	X 
	X

	
	3 - Establishment of data base
	 
	 
	 
	 
	 
	 

	
	3.1 - Collection of data on public facilities
	2012
	Ongoing
	X
	X
	X
	 

	
	3.2 - Set-up of GIS database
	2012
	Ongoing
	
	X
	X
	

	
	3.3 - Collection of data on energy savings
	2012
	Ongoing
	 X
	X 
	X
	

	
	4 - Capacity Building & Info Dissemination
	 
	 
	 
	 
	 
	 

	
	4.1 - Development of training material
	2012
	Ongoing
	
	X 
	X 
	 

	
	4.2 - Implementation of training workshops
	2012
	Planned
	X
	X
	 X
	 

	
	4.3 - Development of awareness tools
	2012
	Planned
	
	X 
	X 
	 

	
	4.4 - Dissemination of awareness material
	2012
	Planned
	 X
	
	 X
	 

	
	5 - Establishment of policies / procedures
	 
	 
	 
	 
	 
	 

	
	5.1 - Development of procurement tools
	2012
	Planned
	 
	 
	  X 
	 

	
	5.2 - Proposal of O&M schemes 
	2012
	Planned
	 
	
	X
	 

	
	5.3 - Establishment of best practices
	2012
	Planned
	 
	 
	X
	X

	
	6 - Project validation and sustainability
	 
	 
	 
	 
	 
	 

	 
	6.1 - Monitoring of site results
	2012/2013
	Ongoing 
	 X
	X 
	X 
	X 

	 
	6.2 - Development of sustainability plan
	2012/2013
	Planned
	 
	X 
	 X
	X 
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