
 

  



1  

Dr Antoine J. Burkush, PhD                  Joun Development Projects Series Pro Bono 
 

 
  

SOLAR ENERGY FOR 
THE TOWN OF JOUN 

A Handbook 

Prepared by Antoine J. Burkush, PhD 
Joun, Al Chouf 

Abstract 
Community Solar Projects are a powerful way to democratize access to clean 

energy and promote sustainability within communities 



2  

Dr Antoine J. Burkush, PhD                  Joun Development Projects Series Pro Bono 
 

 
 

Table of Contents 

SOLAR ENERGY FOR THE TOWN OF JOUN 10 

EXECUTIVE SUMMARY 11 

PART ONE 13 

THE FUNDAMENTALS 13 

BACKGROUND 14 

What Is a Community Solar Project? 14 

Benefits of Community Solar Projects 15 

Strategies of Incorporating solar power into a community project 16 

Project Readiness Questions 17 

Solar Energy Scene in Lebanon 19 

The Role of Lebanese Municipalities in Solar Energy 20 

UNDP Solar Activities in Lebanon 22 

Solar Power Required to Meet the Energy Needs of the 7500 Inhabitants of Joun 23 

Site Selection 25 

Challenges and Obstacles 26 

Financing 28 

Strategies to Engage Schools in Solar Initiatives 29 

Evaluating the Site 30 

BUSINESS PLAN FOR ESTABLISHING A COMMUNITY SOLAR PROJECT IN JOUN 32 

Executive Summary 32 

Mission Statement 32 

Objectives 32 

Project Overview 33 

Site Selection 33 

Energy Production Goals 33 



3  

Dr Antoine J. Burkush, PhD                  Joun Development Projects Series Pro Bono 
 

Market Analysis 33 

Services and Benefits 33 

Facility Design and Layout 34 

Financial Plan 34 

Marketing Strategy 35 

Management and Staffing 36 

Funding Sources 36 

Sustainability and Community Impact 36 

Conclusion 37 

PART TWO 38 

SUSTAINABLE ENERGY FOR LEBANESE VILLAGES AND COMMUNITIES: THE VILLAGE 24 INITIATIVE 38 

Introduction: The CEDRO IV Project 39 

Technical Overview of the Village 24 Initiative 40 

Administrative Overview of the V24 Initiative: Setting up the Scheme 21 

Summary Check-List 33 

Future Concerns and Future Options 35 

The Role of the National Control Center 44 

Conclusion 44 

ANNEX 1. 45 

Sizing a Solar Photovoltaic System to Hybridize with the Municipal Diesel Genset and the National Utility 

Network 45 

ANNEX 2. 48 

Important Distribution Network Caveats and Required Conditions 48 

ANNEX 3. 52 

General Technical Specifications of the Solar PV system Complete with Metering Components 52 

ANNEX 4. 61 

Single Net Metering and the Village 24 Initiative 61 



4  

Dr Antoine J. Burkush, PhD                  Joun Development Projects Series Pro Bono 
 

ANNEX 5. 62 

Benefits of Community Scale Renewable Energy Systems 62 

ANNEX 6. 63 

Template Letter of Preliminary Approval 63 

ANNEX 7. 64 

Theoretical Financial Appraisal of a 100 kWp Solar PV System 64 

ANNEX 8. 66 

Energy Committee by-laws and Internal Contract 66 

ANNEX 9. 70 

Existing Micro-Finance Institutions in Lebanon 70 

ANNEX 10. 75 

Template Questionnaire for collection of detailed individual load profile 75 

ANNEX 11. 80 

General Legal and Administrative Bidding Recommendation and Evaluation Criteria 80 

ANNEX 12. 85 

Agreement Contract between EDL and the Energy Committee 85 

LEBANESE MUNICIPALITIES EMPLOY SOLAR ENERGY THROUGH THEIR 
INITIATIVES... THE PRIVATE SECTOR KEEPS UP WITH THE EXPERIENCE, BY 

ADRA KANDIL 89 

Community Solar Development Process: https://carsey.unh.edu/center-impact-finance/current-
projects/lmi-community-solar-developer-workbook/chapter-4-community-solar-development-

process-contracts 89 

 
 
 
 

 

 



5  

Dr Antoine J. Burkush, PhD                  Joun Development Projects Series Pro Bono 
 

 
Acknowledgments 

 

This collection of proposals is the result of a shared vision and a collaborative 

journey, guided by the input, dedication, and insights of countless individuals who 

hold Joun close to their hearts. It would not have been possible without the 

unwavering support and contributions of community members, experts, 

stakeholders, and local leaders, each of whom brought their unique perspectives to 

the table. 

First and foremost, I extend my heartfelt gratitude to the residents of Joun, whose 

voices, ideas, and aspirations have been the foundation of this work. Your 

willingness to share your thoughts and dreams for our town has been invaluable in 

shaping proposals that truly reflect our community’s spirit and goals. Your 
participation in discussions, surveys, and community gatherings has been a 

testament to your commitment to Joun’s future. 

Special thanks to all whose contributions were instrumental in refining our vision. 

To the local leaders and stakeholders who championed this project, your support has 

been a vital source of encouragement. Your leadership and understanding of Joun’s 
unique challenges and opportunities have given depth to these proposals, grounding 

them in both our town’s history and its potential for growth. 

Finally, I would like to thank everyone who worked behind the scenes—whether 

gathering data, conducting research, or organizing meetings—your efforts have been 

crucial in bringing this work to life. 

Together, we have created a roadmap for Joun’s future that honors our heritage and 
inspires a brighter tomorrow. I am truly grateful to each of you for your contributions, 

enthusiasm, and dedication to this endeavor. 

 

With sincere appreciation, 

 

Dr Antoine J. Burkush, PhD 

 

 



6  

Dr Antoine J. Burkush, PhD                  Joun Development Projects Series Pro Bono 
 

 والتقدير الشكر

 

 وتفاني لاتبمدخ تسترشد ، تعاونية ورحلة مشتركة رؤية نتيجة هي المقترحات من المجموعة هذه
 الدعم بدون مكنام ذلك يكن لم. قلوبهم من قريبا جون يحملون الذين الأفراد من يحصى لا عدد ورؤى

 مقد الذين ، ينالمحلي والقادة المصلحة وأصحاب والخبراء المجتمع أعضاء من الثابتة والمساهمات
 .الطاولة إلى الفريدة نظره وجهات منهم كل

 وتطلعاتهم رهموأفكا أصواتهم كانت الذين جون، لسكان امتناني خالص عن أعرب شيء، كل وقبل أولا
 تشكيل في ثمنب يقدر لا لمدينتنا وأحلامك أفكارك لمشاركة استعدادك كان لقد. العمل هذا أساس

 ستطلاعاتوالا المناقشات في مشاركتك كانت. وأهدافه مجتمعنا روح حقا تعكس التي المقترحات
 .جون بمستقبل التزامك على شهادة المجتمعية والتجمعات

 .رؤيتنا صقل في مفيدة مساهماتهم كانت للذين خاص شكر

 حيويا مصدرا دعمكم كان ، المشروع هذا عن دافعوا الذين المصلحة وأصحاب المحليين القادة إلى
 جعلها مما ، تالمقترحا لهذه عمقا الفريدة جون وفرص لتحديات وفهمك قيادتك أعطت لقد. للتشجيع
 .للنمو وإمكاناتها مدينتنا تاريخ من كل في راسخة

 أو البحوث إجراء وأ البيانات جمع في سواء - الكواليس وراء عمل من كل أشكر أن أود ، أخيرا
 .العمل هذا إحياء في حاسمة جهودك كانت - الاجتماعات تنظيم

 دواح لكل حقا ممتن أنا. إشراقا أكثر غدا وتلهم تراثنا تكرم جون لمستقبل طريق خارطة أنشأنا ، معا
 .المسعى هذا في وتفانيكم وحماسكم مساهماتكم على منكم

 

 التقدير، خالص مع

 

 البرخش جان انطوان. د
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Preface 

In a world where rapid change is the new normal, the importance of strategic, 

sustainable, and community-centered development is paramount. Joun, with its rich 

cultural heritage, natural beauty, and resilient community, stands at a crossroads—
one that presents both challenges and extraordinary opportunities. As we look 

toward Joun’s future, it is essential that our plans honor the town’s heritage, respond 
to today’s needs, and set a course for future generations to thrive. 

This series of proposals is the result of a deeply collaborative effort to envision 

Joun’s path forward. Each plan reflects input from residents, local stakeholders, and 

community leaders, resulting in a shared vision that is both ambitious and respectful 

of our town’s unique identity. These proposals encompass a comprehensive range of 
initiatives, from infrastructure and economic development to cultural preservation 

and environmental stewardship, with each component tailored to address Joun’s 
specific strengths, challenges, and aspirations. 

Our proposals emphasize a commitment to public infrastructure improvements, 

economic empowerment, environmental sustainability, and cultural continuity. From 

plans to enhance recreational facilities and community services to initiatives for 

sustainable tourism and green energy, each proposal aims to make Joun a model of 

progressive yet grounded development. The ultimate goal is to create a vibrant, 

inclusive, and resilient community—one that embodies the values, dreams, and 

talents of its people. 

I extend my heartfelt gratitude to everyone who has contributed to this vision. Your 

dedication, ideas, and insight have been invaluable, illuminating the pathway to a 

future that aligns with Joun’s core values while embracing growth and innovation. 
These proposals are an invitation to all residents of Joun to imagine, participate, and 

help build a community that harmonizes tradition with the possibilities of tomorrow. 

As you review this collection, I encourage you to see not just plans, but a vision for 

what Joun can become. Let us move forward together, translating these ideas into 

action, and creating a brighter, thriving, and unified future for Joun. 

 

With deep respect and optimism, 

 

Dr Antoine J. Burkush, PhD 
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 مقدمة

 امةوالمستد ستراتيجيةالا التنمية أهمية فإن ، الجديد الطبيعي الوضع هو السريع التغيير حيث عالم في
 الطبيعي مالهاوج الغني الثقافي بتراثها ، جون تقف. الأهمية بالغ أمر المجتمع على تركز التي

 إلى نتطلع بينما. يةعاد غير وفرصا تحديات يمثل طرق مفترق - طرق مفترق على ، المرن ومجتمعها
 وتضع ، ومالي لاحتياجات وتستجيب ، المدينة تراث خططنا تكرم أن الضروري من ، جون مستقبل
 .لتزدهر القادمة للأجيال مسارا

 كل تعكس. مالأما إلى جون مسار لتصور عميق تعاوني جهد نتيجة هي المقترحات من السلسلة هذه
 مشتركة ؤيةر إلى يؤدي مما ، المجتمع وقادة المحليين المصلحة وأصحاب السكان من مدخلات خطة

 من ، لمبادراتا من شاملة مجموعة المقترحات هذه تشمل. لمدينتنا الفريدة الهوية وتحترم طموحة
 كونم كل تصميم مع ، البيئي والإشراف الثقافة على الحفاظ إلى الاقتصادية والتنمية التحتية البنية

 .لجون المحددة والتطلعات والتحديات القوة نقاط لمعالجة

 ةالبيئي مةوالاستدا ، اديالاقتص والتمكين ، العامة التحتية البنية بتحسين الالتزام على مقترحاتنا تؤكد
 مبادرات إلى المجتمعية والخدمات الترفيهية المرافق تعزيز خطط من. الثقافية والاستمرارية ،

 التقدمية ميةللتن نموذجا جون جعل إلى اقتراح كل يهدف ، الخضراء والطاقة المستدامة السياحة
 وأحلام قيم يجسد تمعمج - ومرن وشامل بالحياة نابض مجتمع إنشاء هو النهائي الهدف. والمرتكزة
 .شعبه ومواهب

 تقدر لا ؤيتكور وأفكارك تفانيك كان لقد. الرؤية هذه في ساهم من لكل امتناني خالص عن وأعرب
. والابتكار لنموا احتضان مع لجون الأساسية القيم مع يتماشى مستقبل إلى الطريق يضيء مما ، بثمن
 ينسق تمعمج بناء في والمساعدة والمشاركة للتخيل جون سكان لجميع دعوة هي المقترحات هذه

 .الغد إمكانيات مع التقاليد

 يصبح أن يمكن لما رؤية ولكن ، الخطط فقط ليس رؤية على أشجعك ، المجموعة لهذه مراجعتك أثناء
 إشراقا أكثر مستقبلا ونخلق أفعال، إلى الأفكار هذه ونترجم معا، قدما نمضي دعونا. جون عليه

 .لجون وموحدا وازدهارا

 

 والتفاؤل، العميق الاحترام مع

 

 البرخش جان انطوان. د
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EXECUTIVE SUMMARY 

 
The Proposal provides strategies for implementing solar power in a community. 

Community solar projects are gaining popularity as a sustainable and cost-effective 

way to provide renewable energy to communities. These projects involve a group of 

individuals or organizations coming together to collectively invest in and benefit from 

a solar energy system. By sharing the costs and benefits of solar power generation, 

community solar projects can make renewable energy more accessible to a wider 

range of people, including renters, low-income households, and those with limited 

roof space or unsuitable roofs for solar panels. 

The background section explains what a community solar project is and its benefits. 

It highlights several key benefits of community solar projects. Firstly, they can help to 

reduce energy costs for participants by providing access to clean, renewable energy 

at a lower cost than traditional utility rates. This can help to improve energy 

affordability and reduce energy burden, particularly for low-income households. 

Community solar projects also allow participants to support local renewable energy 

development and reduce greenhouse gas emissions, contributing to a more 

sustainable future. 

Incorporating solar power into a community project involves careful planning and 

coordination to ensure the project's success. Some strategies for successful 

implementation include engaging stakeholders early in the planning process, 

conducting thorough site assessments to determine the feasibility of solar 

installations, securing financing through a combination of grants, loans, and 

incentives, and developing a clear project timeline and budget. Additionally, it is 

important to establish clear communication channels and decision-making processes 

to ensure that all stakeholders are informed and involved throughout the project. 

Before launching a community solar project, it is essential to consider a set of project 

readiness questions to assess the project's feasibility and potential for success. 

These questions may include: Is there sufficient community interest and support for 

the project? Are there suitable sites for solar installations available? What financing 

options are available, and what are the projected costs and benefits of the project? 

By carefully considering these questions and conducting thorough due diligence, 

project organizers can ensure that their community solar project is well-planned and 

sustainable. 

In Lebanon, the solar energy scene is rapidly developing, with increasing interest 

and investment in renewable energy projects. Lebanese municipalities play a crucial 

role in promoting solar energy adoption by providing incentives, streamlining 

permitting processes, and supporting community solar initiatives. The United Nations 

Development Programme (UNDP) has been actively involved in promoting solar 

energy projects in Lebanon, working to increase access to clean and sustainable 

energy for communities across the country. 
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To meet the energy needs of the 7500 inhabitants of Joun, a comprehensive solar 

power system would be required. This would involve careful site selection, taking into 

account factors such as sun exposure, available land area, and proximity to existing 

infrastructure. Challenges and obstacles to implementing solar energy projects in 

Lebanon may include regulatory barriers, lack of technical expertise, and limited 

financial resources. However, by developing innovative financing strategies, 

engaging schools and educational institutions in solar initiatives, and carefully 

evaluating potential sites, these challenges can be overcome. 

Administrative Overview of the V24 Initiative provides an outline of the administrative 

process for setting up the Village 24 Initiative, including steps such as consultation 

with residents, establishing an Energy Committee, and conducting a detailed study 

and procurement of the renewable energy system. 

The Village 24 (V24) Initiative, part of the CEDRO IV Project, aims to provide 

sustainable energy solutions to Lebanese villages and communities. The initiative 

involves a technical overview of solar energy systems, as well as an administrative 

framework for setting up and managing the project. By creating a summary checklist 

to guide project implementation and addressing future concerns and options, the 

V24 Initiative seeks to promote the development of renewable energy projects at the 

community level. 

The technical Overview of the Village 24 Initiative describes the technical aspects of 

the Village 24 Initiative, including the hybrid microgrid concept. 

In conclusion, community solar projects such as the one proposed for Joun offer a 

promising opportunity to promote renewable energy adoption, reduce energy costs, 

and support sustainable development in Lebanon and beyond. By leveraging the 

expertise and resources of local municipalities, international organizations such as 

the UNDP, and community stakeholders, solar energy projects can play a critical role 

in advancing energy access and environmental sustainability. As the solar energy 

landscape continues to evolve in Lebanon, it is essential to consider the unique 

challenges and opportunities presented by each community and develop tailored 

strategies to promote solar energy adoption and support a more sustainable future. 
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BACKGROUND 

What Is a Community Solar Project? 

A community solar project is a collaborative effort that allows multiple customers—
such as individuals, businesses, nonprofits, and other groups—to benefit from solar 

energy. Here are the key points about community solar: 

1. Definition: 

o Community solar is any solar project or purchasing program within a 

specific geographic area. 

o In community solar, the benefits flow to multiple customers, rather 

than being limited to individual homeowners or businesses. 

o Customers typically benefit from energy generated by solar panels at 

an off-site array. 

2. How It Works: 

o Community solar projects generate electricity from sunlight, and the 

electricity flows through a meter to the utility grid. 

o Subscribers (households, businesses, or any other electricity 

customer) pay for a share of the electricity generated by the community 

solar project. 

o This payment is typically in the form of a monthly subscription fee. 

o The local utility pays the community solar provider (can be the 

municipality) for the energy generated, and each subscriber receives a 

portion of the dollar value generated by their community solar 

subscription as a credit. 

o This credit is applied directly to a subscriber’s monthly electric bill, 
helping to reduce customers’ electricity costs. 

3. Benefits of Community Solar: 

o Equitable Access: Community solar allows all households and 

businesses to access the benefits of solar energy, regardless of 

whether they can install panels on their own roofs. 

o Cost Savings: In areas where solar power is less expensive than 

fossil-generated electricity (which is the case in most places), 

consumers can save money on their monthly bills. 

o Resilience: Community solar provides resilience during blackouts or 

weather events. 

o Local Job Creation: Community solar projects create local jobs in 

installation, maintenance, and management. 

4. Consumer Protections: 



15  

Dr Antoine J. Burkush, PhD                  Joun Development Projects Series Pro Bono 
 

o Community solar programs should incorporate key consumer 

protections to ensure subscribers receive strong benefits. 

In summary, community solar is a powerful way to democratize access to clean 

energy and promote sustainability within communities.  

Benefits of Community Solar Projects 

Installing solar panels on a building or household can come with a variety of 

issues.[5] For homeowners, these limitations include roof shape/size constraints, 

shading, grid capacity, and zoning regulations. Non-homeowners cannot make 

building modifications like solar installations.  

Community solar functions similarly to conventional grid-supply energy insofar as it 

provides energy remotely, requiring no installation or maintenance on the part of the 

consumer.[5] Because of community solar projects' remote nature, the physical 

limitations of solar installation for consumers disappear. Also, due to 

its subscription/opt-in functionality, community solar can increase access to solar 

energy for low-income households. These projects benefit initial investors too. As 

consumer rates for solar energy become lower through distributed generation of 

community solar, initial investors in community solar projects experience higher 

returns in the long run.[5] 

Centralizing the location of solar systems can thereby create advantages over 

residential installations:[5] 

 Avoiding trees, roof size and/or configuration limitations, adjacent buildings, the 

immediate microclimate and/or other factors which may reduce power output at 

the residential location;[7][8] 

 Avoiding building codes, zoning restrictions, homeowner association rules and 

aesthetic concerns;[9] 

 Reduced maintenance requirements;[7] 

 Reduced installation costs;[5] 

 Return-on-investment.[10] 

There are also a number of social/community benefits of community solar:[5] 

 Expanding participation to include renters and others who are not residential 

property owners.[3] 

 Increased solar access for low-income residents;[5] 

 Community solar's ability to generate jobs and educational resources.[5][11] 

 

https://en.wikipedia.org/wiki/Community_solar#cite_note-:05-5
https://en.wikipedia.org/wiki/Community_solar#cite_note-:05-5
https://en.wikipedia.org/wiki/Community_solar#cite_note-:05-5
https://en.wikipedia.org/wiki/Community_solar#cite_note-:05-5
https://en.wikipedia.org/wiki/Community_solar#cite_note-13faq-7
https://en.wikipedia.org/wiki/Community_solar#cite_note-13faq-7
https://en.wikipedia.org/wiki/Community_solar#cite_note-alpha-9
https://en.wikipedia.org/wiki/Community_solar#cite_note-13faq-7
https://en.wikipedia.org/wiki/Community_solar#cite_note-:05-5
https://en.wikipedia.org/wiki/Community_solar#cite_note-:3-10
https://en.wikipedia.org/wiki/Community_solar#cite_note-:05-5
https://en.wikipedia.org/wiki/Community_solar#cite_note-kg-3
https://en.wikipedia.org/wiki/Community_solar#cite_note-:05-5
https://en.wikipedia.org/wiki/Community_solar#cite_note-:05-5
https://en.wikipedia.org/wiki/Community_solar#cite_note-:05-5
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Strategies of Incorporating solar power into a 
community project 

Incorporating solar power into a community project can have numerous benefits, 

from reducing energy costs to promoting sustainability. Here are some strategies to 

consider: 

1. Community Solar Projects: 

o Community solar allows multiple customers to buy electricity from a 

shared solar project. These projects can be installed near where the 

community members live. 

o Consider building community solar arrays on public buildings, private 

lands, or even the roofs of apartment buildings. This approach 

ensures that everyone in the community can benefit from solar energy 

without installing panels individually1. 

2. Meaningful Benefits of Community Solar: 

o Focus on providing meaningful benefits to community members. 

These benefits can include:  

 Greater Household Savings: Prioritize projects that offer 

substantial electricity bill savings for subscribers. 

 Low- to Moderate-Income Household Access: Reserve 

capacity for low- and moderate-income households, ensuring 

equitable access to clean energy. 

3. Stakeholder Engagement: 

o Involve community members, local government officials, and 

stakeholders from the outset. 

o Host community meetings, workshops, and focus groups to gather 

ideas and ensure buy-in. 

4. Educational Initiatives: 

o Use community solar projects as educational tools. Organize 

workshops, tours, and informational sessions to raise awareness about 

solar energy. 

o Teach community members about the environmental and economic 

benefits of solar power. 

5. Collaborate with Local Governments: 

o Work closely with local government agencies to streamline permitting 

processes and regulatory approvals. 

o Leverage local resources and expertise to ensure successful project 

implementation. 

6. Public-Private Partnerships: 

o Explore partnerships with private companies, nonprofits, and 

community organizations. 

o Jointly fund and manage community solar projects to maximize impact. 

https://www.energy.gov/eere/solar/articles/delivering-power-people-through-community-solar
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7. Community Engagement Events: 

o Host events related to solar energy, such as solar fairs, workshops, 

or solar-powered festivals. 

o Use these events to engage community members, showcase solar 

technologies, and encourage participation. 

8. Financing Models: 

o Investigate financing options, including grants, loans, and 

crowdfunding. 

o Consider creating a community solar cooperative or subscription 

model. 

Remember that community solar projects are about more than just generating clean 

energy—they strengthen community bonds, promote environmental stewardship, 

and empower residents to take control of their energy future.  

Project Readiness Questions 

1. What are the steps in the development process? 

2. How do you build a project development timeline, including key milestones?  

3. Which are the key contracts required in the solar development process? 

4. Who are the members of your development team? 

 
 

 

Development Roles:   

Developers hire many expert consultants and vendors to guide the process, 

but developers must lead the following roles: 

1. Financing and Capital Raising. Developers’ primary role is to lead the financing 
of a project, which includes accurately predicting expenses and revenues, building 
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financial models, secure financing, and ensuring benchmarks are being met to 

release financing. Community solar developers may work with financing entities to 

raise the necessary capital to fund projects. This could include seeking investment 

from private equity firms, banks, and other investors who are interested in supporting 

renewable energy projects. 

2. Vendor Evaluation. After financing, developers’ second most important role is 
vetting, hiring, and managing a team to get the job done, which includes Requests 

for Proposals (RFPs) for services, vetting bids, creating task lists, and contract 

negotiations. 

  

3. Project Management. After vendor evaluation, developers’ third most important 
role is managing and coordinating all of the vendors to ensure that the project gets 

done on time and as expected, which includes scheduling and facilitating regular 

team meetings, taking notes and ensuring follow-up, problem solving, and mediation 

between vendors. 

4. Site Identification and Acquisition. A developer must be an expert in identifying 

and acquiring suitable sites for community solar projects. By saying “acquiring,” we 
mean securing site control. Acquiring sites is one of the most important roles of a 

developer. 

  

5. Creative Financing Strategies. Community solar developers who specialize in 

bringing creative financing sources into projects are the best at providing deep 

benefits to the Solar Project Communities. 

6. Partnerships. Developers should be experts at pulling together a coalition of 

consultants, funders, and community members to get a project approved, financed, 

built, and into operation. They are the leaders of the team. 

  

7. Community Engagement. This role can be hired out but having the developer 

play the community engagement role helps build trust with the community and 

ensures success of the project. Community engagement is delicate and is tied to 

permit approvals. Therefore, it is highly advisable to at least participate at some level 

in this role. 

8. Subscription Management. Subscriber management requires dedicated staff 

and sophisticated software tools to track customer interactions. Some developers 

choose to handle this effort in house, but because of the expertise and capacity 

required, many hire out. 

9. Marketing and Sales. Subscription management will include marketing and 

selling community solar subscriptions to customers. This work could be led by a 

Subscription Management vendor, but developers should participate in efforts to 
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build relationships with community organizations and local businesses to promote 

participation. 

  

10. Project Design and Engineering. Even though many people have the skills to 

design solar projects, in order to submit for permits, project designs must be 

stamped by a professional engineer. Most developers hire vendors for engineering 

services. 

11. Permitting and Regulatory Compliance. Developers are responsible for 

securing the necessary permits and approvals for community solar projects. 

Professional engineers, electrical contractors, and legal counsel should be hired to 

ensure that projects comply with government regulations and utility requirements. 

12. Construction Management. Once a community solar project has received 

permitting and funding approvals, developers are responsible for overseeing the 

installation. This oversight includes coordinating with contractors, overseeing the 

installation of solar panels and other equipment, and ensuring that the project is 

completed on time and within budget. Some developers hire outside construction 

management but most do not. 

13. Asset Management. Asset Management involves overseeing the daily 

operations of the project, which includes managing the maintenance team, paying 

bills, and accounting. 

14. Operations and Maintenance. After a community solar project is completed, the 

project owner will be responsible for its ongoing operation and maintenance. This 

can include monitoring system performance, conducting routine maintenance and 

repairs, and ensuring that the project is running efficiently. 

Solar Energy Scene in Lebanon 
Solar energy projects are making a positive impact in Lebanon, benefiting both 

residents and the environment. Here are some notable initiatives: 

 

1. USAID's Solar-Powered Water Pumping Projects: 

   - Administrator Samantha Power recently announced $8.5 million in funding for 

Lebanon. This support will facilitate 22 new solar-powered water pumping projects 

across the country. These projects aim to serve over 150 towns and villages, 

benefiting more than half a million Lebanese citizens and refugees. 

   - The solar-powered water pumping stations not only provide much-needed 

electricity but also refurbish chlorination equipment.  

 

2. Previous Solar Energy Projects: 

   - USAID has already supported 41 solar energy projects, benefiting 460,000 
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residents in 70 Lebanese towns and villages. These projects contribute to 

sustainable energy solutions and strengthen local economies². 

 

These efforts demonstrate the commitment to sustainable development and 

community well-being in Lebanon.  

The Role of Lebanese Municipalities in Solar 

Energy 
 

At a time when Lebanon is going through a double electricity crisis caused by 

generator owners launching a rationing program due to diesel shortage, and later the 

lifting of subsidies, there has been much talk of solar energy as an eco-friendly 

alternative. A number of Lebanese municipalities have several experiences in this 

regard, whereas some have solar power lights, others have a sustainable municipal 

building with solar panels that provide electricity, and others have resorted to 

securing clean energy to the entire village or town houses. Today, this alternative is 

being put forward as providing solar energy without the need to secure a hard 

currency to buy fuel oil, as sunlight is available for free. 

This resolution, which recently made headlines on the social media, comes after 

Electricité du Liban (EDL) was unable to provide more than 800 megawatts of 

energy due to the fact that its funds are in Lebanese pounds and it can only buy fuel 

in US dollars. EDL is a public institution and can only purchase dollars from the 

Banque Du Liban (BDL) on the basis of the official exchange rate, in order to secure 

maintenance parts, chemicals and fuel. As for the generators, their supply hours 

have dropped because they were previously affected by the diesel shortage, while 

their owners now fear that customers will be unable to pay the subscription fees. 

Against this backdrop, the demand for solar panels increased, and attention has 

turned to local authorities that have already started a solar energy project within 

their scope, as has the private sector. 

  

In talking about independent experiences in alternative energy, we found that the 

central regulatory element is absent, therefore we will be facing a new state of 

energy waste in multiple forms. And given the chaos in the electricity sector since the 

generators entered the field with the interests of fuel and oil importers, the solar 

energy experience would also be chaotic, but nevertheless it has produced guiding 

models for the government to draw up an electricity plan based on its experiences. 

  

Municipalities in Lebanon have broad powers, and one of the most important roles 

entrusted to them is local development. And while the State has monopolized the 

electricity sector with the possibility of some granted exceptions such as" Zahle 

Electricity", the need for an alternative to "EDL" during rationing hours has produced 

generators and solar power in the form of generators, which indicates that this sector 
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is not regulated to date, and is a product of need. 

  

Within this framework, the experience of the municipality of Kfarmishki in the 

Rashaya district has become a "cited example" among the Lebanese. In this Bekaa 

town, about 100 homes receive 5 amperes, and electricity is distributed for about 5 

hours, according to a member of its municipality, Tony Ayoub who noted that "the 

preparation for the solar energy project began about 4 years ago, and it was actually 

launched in October 2019. The project costed 200 thousand US dollars, and several 

associations contributed to its financing, including USAID and Caritas.” He pointed 
out that "solar energy accounts for 30 percent of the electricity used by households." 

This shows that some Lebanese municipalities rely on themselves and on their 

access to donor assistance in order to provide basic services to the population. And 

while the roots of this project date back to the pre-economic collapse in Lebanon, the 

“rush” of municipalities and private institutions towards alternative solutions will 
deepen the need for decentralized solutions to the electricity crisis, in the absence of 

a broad and comprehensive change in the way the electricity facility is managed. 

  

"When the State moves towards administrative decentralization and finances 

municipalities, the latter will be able to develop their scope responsibly and 

constructively," Saïbi added. 

  

Municipal experiences do not stop there. Another experience is the solar water 

heating project in the municipality of Choueir. However, the municipality stated that it 

“has submitted a solar energy project and is waiting to receive approval in order to 
install 60 amps of solar panels on the roof of the municipal building, meaning that it 

would be a large network.” 
  

The municipality pointed out that “the solar water heating project (within its scope) 
started with Minister Elias Bou Saab when he was president of the municipality of 

Choueir. The project was launched in cooperation with a Lebanese bank that 

provided financing facilities, in order to encourage individuals to participate in this 

project, in which about 100 houses have participated  

Regarding the new solar energy project in Choueir, the municipality stated that “its 
goal is to supply the municipal building and nearby squares with electricity in order to 

have street lighting at night,” explaining that “in the event of an electricity cut in the 
town, the municipality will provide power to the institutions threatened by power 

outages, and then it will be able to supply them with power.” 
  

These initiatives came to address the citizen’s need for electricity amid the darkness 
of the economic crisis in Lebanon, but they remain individual and do not fall within 

the framework of a comprehensive electricity plan that will pull the country out of the 

cycle of rationing and the danger of disruption of services and basic needs, such as 

the internet, water and others. However, similar initiatives that help the population 

are fine, especially since they do not cause toxic emissions in the form of those that 
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come out from private generators. But the “dismissal” of a comprehensive and 
centralized plan for electricity based on alternative energy leads to wasting a large 

amount of energy and loses the solution. 

  

On the other hand, the need for generators for all municipalities has not ceased due 

to the non-purchase of batteries for energy storage. However, this experience made 

it necessary for the municipality to distribute the electricity of generators and solar 

power itself to homes, which led to some kind of stability in villages and towns. 

  

The conclusion we reached after questioning the municipalities presidents is that, in 

addition to the fact that the bill dropped significantly after switching to solar power, 

the population got rid of the problem of frequent power outages, and they were able 

to work remotely and learn from home without any problems. 

  

Township initiatives are numerous and cannot be counted in this report, and the 

same is true for private sector initiatives. After reaching the red line for the diesel 

crisis, which threatened all sectors, including chicken farms, the solution was found 

in a chicken farm in Mtein, owned by the father of agricultural engineer Roland 

Sarkis. This farm has 80,000 chickens and 160 solar panels. Sarkis confirmed that 

"the cost of the project is about $80,000, but it does not include batteries, which 

makes us resort to a generator.” 
  

The savings made by the farm, only in terms of diesel, are $900 per month 

compared to their other farm, which does not have a solar power project. 

  

As for "Arcenciel" in Deir Taanayel, one of its managers, Elia Ghorra, stated that 

"solar power generation projects in Deir Taanayel started in 2014, the last project 

being completed in 2018, and their total cost reached about 170 thousand US 

dollars,” pointing out that “the project contains 600 panels, but without batteries, 
which makes us resort to generators.” 
  

"Last year, the project produced 203 megawatts," he added, noting that “the project 
was financed by several parties, including the UNDP and the United Nations, 

through loans.” 
  

Most of these experiences have shown that the batteries necessary to conserve the 

produced solar energy are not available to be used when the sun is absent, which 

inevitably leads to the need to resort to a special generator to benefit from solar 

energy. 

UNDP Solar Activities in Lebanon  

UNDP Lebanon works within four focus areas: Social and Local development, 
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Conflict Prevention and Peacebuilding, Democratic Governance and Institutional 

Development, and Environmental Governance. Along with its partners, UNDP is 

working in line with the new UNDP strategic plan 2022-2025, based on the six 

signature solutions (Poverty & inequality, governance, resilience, environment, 

energy and gender equality) and the three enablers (Digitalization, Strategic 

innovation, Development financing) towards delivering what is required to implement 

the 2030 agenda and to achieve our SDGs.  

The United Nations Development Programme (UNDP) has been actively involved 

in solar projects in Lebanon. Here are some notable initiatives: 

1. Solar Photovoltaic Systems for Residential Homeowners: 

o UNDP provides a guide for selecting solar PV systems with battery 

storage for residential use. These systems offer sustainable electricity 

generation, rely on sunlight, and require minimal maintenance. While 

the upfront costs are relatively high, they significantly reduce electricity 

bills over 20+ years1. 

2. Empowering Nabay Municipality with Solar: 

o In February 2024, UNDP, in partnership with the European Union, 

inaugurated a solar initiative and business center in Nabay 

Municipality, Matn region. This project aims to support a greener 

Lebanon2. 

3. Bids for Solar Installation in Lebanon: 

o UNDP recently called for bids to provide, deliver, install, and 

commission a photovoltaic (PV) system in Lebanon. This step 

contributes to embracing renewable energy solutions and creating a 

more sustainable future3. 

These efforts demonstrate UNDP’s commitment to promoting solar energy and 
addressing  

Solar Power Required to Meet the Energy 
Needs of the 7500 Inhabitants of Joun 

The amount of solar power required to meet the energy needs of 7500 inhabitants 

depends on several factors, including their electricity consumption, available sun 

exposure, and the efficiency of solar panels. Let’s break it down: 

1. Electricity Consumption: 

o The first step is to determine the average daily electricity 

consumption for the entire population. This figure varies based on 

location, lifestyle, and other factors. 

https://www.undp.org/lebanon/projects/solar-photovoltaic-systems-residential-homeowners
https://www.undp.org/lebanon/press-releases/united-nations-and-european-union-empower-nabay-municipality-solar-project-and-business-centre
https://usasolarcell.com/news/2024/04/12/undp-seeks-bids-for-solar-installation-in-lebanon/
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o For example, if we assume an average daily electricity usage of 30 

kilowatt-hours (kWh) per household (based on national averages), 

then for 7500 inhabitants, the total daily consumption would be: 

Total daily consumption = 7500 inhabitants times 30 kWh /inhabitant = 

225,000 \ kWh/day 

2. Sun Exposure: 

o The amount of sunlight your location receives affects the efficiency of 

solar panels. Areas with more sun exposure generate more energy. 

o You’ll need to find the peak sun hours for your specific location. 

These are the hours when sunlight intensity is highest. 

o Let’s assume an average of 5 peak sun hours per day for our 

calculation. 

3. Solar Panel Power Rating: 

o Solar panels have different power ratings, typically measured in watts 

(W). Common residential panels range from 250 W to 400 W. 

o Let’s use an average panel rating of 300 W for our example. 

4. Calculating the Number of Panels: 

o We can use the following equation to estimate the number of solar 

panels needed: 

Number of panels} = Total daily consumption divided by Panel wattage 

times Peak sun hours 

o Plugging in the values: 

Number of panels = 225,000 kWh/day divided by 300  W/panel times 5 

hours/day = 1500 panels. 

Therefore, to fully offset the electricity needs of 7500 inhabitants, you would need 

approximately 1500 solar panels (assuming the specified average values). Keep in 

mind that this is a simplified estimate, and actual requirements may vary based on 

location, panel efficiency, and other factors12.  

https://www.solar.com/learn/how-many-solar-panels-do-i-need-to-install/
https://www.solar.com/learn/how-many-solar-panels-do-i-need-to-install/
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Site Selection 
 

SOURCE: Report written by Captis Ltd – author Cora Plant.  

Peer Review and other professional input provided by Plan Energy Ltd – 

www.planenergy.co.uk. 

 

Solar Farm components: 

 

Ground mounted Solar Farms, when appropriately sited, can blend well with surrounding 

landscapes and can be largely screened from nearby neighbors. They are made up of 

relatively few components with limited civil works required. Solar Farm components include, 

inter alia: 

•    Solar panels and associated mounting systems and foundations, 
•    Inverters – to convert the electricity generated from DC to AC 

•    Transformers – to transfer the electrical energy 

•    On site customer and network operation substation 

•    Security arrangements – fencing and CCTV 

•    Access tracks 

•    Landscaping. 
 

Criteria to Be Considered 

 

When undertaking a project feasibility and carrying out an initial assessment of a site in the 

context of its suitability to accommodate a commercial Solar Farm a number of criteria need 

to be considered including: 

•    the scale of the land available, 

•    the number of landowners associated with the proposed site 

•    proximity to the grid,  
•    site topography and ground conditions and  

•    key planning and environmental considerations. 

•    Proximity to the Grid and available capacity 

A critical governing factor in relation to the viability of a solar farm is its proximity to the 

nearest Grid – and the available capacity at that node to accept the generation.  
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Generally speaking, and as can be confirmed by financial modelling, a sub 5MW Solar Farm 

would need to be located within 1km of the substation and require no upgrade to the 

substation/network in order to be viable. 

•    Site topography and ground conditions. 

Another key governing factor in relation to a site suitability is the site topography and the 

ground conditions. In relation to the site topography South/ South West facing slopes are 

required in order to maximize the solar gains and therefore energy yield of your installed 

plant. Also, it is preferably that the site would be broken up with few natural boundaries and 

hedgerow. This enables the length of Solar arrays to be maximized and provides a site that 

is more efficient in terms of achieving the installed capacity. However, it should be noted that 

some natural boundaries and hedgerows can be important to break up sites and provide 

screening where there is potential for impacts from a landscape and visual perspective. This 

can be considered further at a more detailed pre-screening stage. 

•    Planning and Environmental Considerations 

Important elements from a planning an environmental perspective to consider at early 

feasibility/ planning screening stage include the following: 

 Land zoning 

 Existing and historical planning applications in the vicinity.  

 Proximity to archaeological and cultural heritage features.  

 Proximity to flood zones. 

 Scenic Views. 

 Landscape character. 

 Potential for Glint and Glare impacts.  

 Traffic and transport considerations. 

 

Conclusion 

In theory Community led Solar Farms are viable (subject to a number of criteria) and if 

designed and installed correctly can provide a steady return to investors. In the financial 

model prepared as part of this study return is in the region of 6%. In addition to this there 

would also be an annual payment for community related projects. There is also the potential 

for community employment opportunities in the form of Asset management and Operation 

and Maintenance of the Community led Solar Farm – where financial liabilities associated 

with the Farm become community opportunities. 

Challenges and Obstacles 

Community solar development comes with its own set of challenges. Here are 

some common obstacles that developers may encounter: 

1. Navigating Regulatory and Policy Landscape: 

o Local and state regulations can significantly impact community solar 

projects. Developers must understand zoning laws, permitting 

requirements, and interconnection rules. 

o Navigating complex policies related to incentives, net metering, and 

tax credits can be challenging. 
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2. Securing Financing: 

o Raising capital for community solar projects can be difficult. 

Developers need to explore financing options, secure loans, and attract 

investors. 

3. Land Acquisition and Site Selection: 

o Finding suitable land or rooftops for solar arrays can be a challenge. 

Factors include land availability, sun exposure, and proximity to the 

community. 

o Negotiating land leases and addressing landowner concerns are 

essential. 

4. Community Engagement and Buy-In: 

o Gaining community support is critical. Developers must engage 

residents, address concerns, and build trust. 

o Educating stakeholders about the benefits of community solar is an 

ongoing effort. 

5. Utility Interconnection Delays: 

o Grid interconnection can be time-consuming due to utility processes, 

paperwork, and technical requirements. 

6. Consumer Protections and Equity: 

o Ensuring equitable access to community solar is essential. Projects 

should prioritize low- to moderate-income households and provide 

strong consumer protections. 

7. Technical Challenges: 

o Solar design and engineering require expertise. Proper panel 

orientation, shading analysis, and system sizing are critical. 

o Maintenance and monitoring of solar arrays are ongoing tasks. 

8. Marketing and Subscriber Recruitment: 

o Attracting subscribers to community solar programs can be 

challenging. Developers need effective marketing strategies. 

o Educating potential subscribers about the benefits and dispelling 

myths is crucial. 

9. Project Viability and Long-Term Sustainability: 

o Ensuring that community solar projects remain financially viable over 

the long term is essential. 

o Managing risks, including changes in regulations or market dynamics, 

is part of project sustainability. 

10. Collaboration and Partnerships: 

o Building relationships with local governments, utilities, and other 

stakeholders is vital. 

o Public-private partnerships can enhance project success. 

Community solar development requires persistence, collaboration, and adaptability 

to overcome these challenges and create meaningful benefits for the community.  
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Financing 

Engaging local businesses in supporting your community solar project is essential 

for its success. Here are some strategies to foster collaboration and gain their 

support: 

1. Business Partnerships and Sponsorships: 

o Reach out to local businesses: Identify companies that align with 

your community solar goals. Consider those with sustainability 

initiatives or a commitment to clean energy. 

o Propose partnerships: Offer sponsorship opportunities. Businesses 

can contribute financially or provide in-kind support (e.g., materials, 

labor, marketing). 

2. Educational Workshops and Events: 

o Host workshops: Invite local business owners to educational sessions 

about community solar. Explain the benefits, cost savings, and 

environmental impact. 

o Showcase success stories: Share case studies of businesses that 

have adopted solar energy. Highlight their positive experiences. 

3. Joint Marketing Campaigns: 

o Collaborate on marketing: Create joint campaigns that promote both 

the community solar project and the supporting businesses. 

o Feature businesses: Highlight businesses as solar champions in your 

project materials and communications. 

4. Employee Engagement: 

o Involve employees: Encourage businesses to engage their 

employees. Offer special subscription rates for employees to 

participate in the community solar program. 

o Employee education: Conduct sessions within businesses to educate 

employees about community solar and how they can get involved. 

5. Local Procurement and Supply Chain: 

o Local sourcing: If businesses have procurement needs (e.g., 

construction materials), encourage them to source locally. Highlight the 

positive impact on the community. 

o Supply chain sustainability: Discuss how community solar aligns with 

sustainable supply chain practices. 

6. Shared Benefits and Branding: 

o Emphasize shared benefits: Explain how community solar contributes 

to the local economy, job creation, and environmental stewardship. 

o Co-branding: Explore co-branding opportunities. Businesses can be 

recognized as community solar supporters. 

7. Networking and Business Associations: 
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o Attend local business events: Participate in networking events, 

chamber of commerce meetings, and industry gatherings. Connect with 

business owners. 

o Leverage business associations: Partner with local business 

associations to promote community solar. They can help spread the 

word. 

8. Customized Solutions: 

o Tailor benefits: Understand each business’s unique needs. Customize 
the benefits of supporting community solar based on their priorities 

(e.g., cost savings, sustainability, community impact). 

Remember that local businesses play a vital role in community solar projects. By 

emphasizing shared benefits and building strong relationships, you can create a win-

win situation for both the project and the business community.  

Strategies to Engage Schools in Solar 
Initiatives 

Involving local schools in a solar energy project can be a rewarding endeavor that 

benefits both the educational community and the environment. Here are some 

strategies to engage schools in solar initiatives: 

1. Educational Workshops and Seminars: 

o Host workshops and seminars on solar energy directly within 

schools. Invite experts, engineers, or local solar installers to educate 

students, teachers, and parents. 

o Cover topics such as how solar panels work, the environmental impact 

of solar energy, and career opportunities in the renewable energy field. 

2. Solar Curriculum Integration: 

o Work with teachers to integrate solar topics into the curriculum. 

Incorporate solar energy concepts into science, technology, 

engineering, and mathematics (STEM) classes. 

o Encourage students to explore solar-related projects, research, and 

experiments. 

3. Hands-On Solar Projects: 

o Install solar panels on school rooftops or in visible areas. Use these 

installations as educational tools for students. 

o Involve students in the installation process (under supervision) to 

provide practical experience. 

4. Student Competitions and Challenges: 

o Organize solar design competitions or energy-saving challenges 

within schools. 
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o Encourage students to propose innovative solar solutions for their 

campus or community. 

5. Community Role Models: 

o Schools with solar panels can become community role models. 

Showcase your solar project to inspire local businesses and 

households to consider renewable energy options. 

o Host open houses or tours to demonstrate the benefits of solar energy. 

6. Collaborate with Local Businesses: 

o Partner with local solar companies or energy providers. They can offer 

expertise, sponsor educational events, or even donate solar 

equipment. 

o Create a win-win situation where businesses gain positive exposure 

while supporting educational initiatives. 

7. Solar-Powered STEM Labs: 

o Establish solar-powered STEM labs within schools. Equip them with 

solar panels, batteries, and monitoring systems. 

o Students can learn about energy production, storage, and efficiency 

through hands-on experiments. 

8. Community Awareness Campaigns: 

o Involve students in raising awareness about solar energy. Create 

posters, videos, or social media campaigns. 

o Highlight the environmental benefits and cost savings associated with 

solar power. 

9. Solar Art and Creativity: 

o Encourage students to express their understanding of solar energy 

through art projects. 

o Consider murals, sculptures, or other creative installations related to 

solar themes. 

10. Solar-Powered Events: 

o Host solar-powered events at schools. Use solar-generated electricity 

for lighting, sound systems, and food stalls during fairs, concerts, or 

outdoor activities. 

Remember that involving schools in solar projects not only promotes clean energy 

but also empowers the next generation with knowledge and skills for a sustainable 

future.  

Evaluating the Site 
 

The first step in the design of a photovoltaic system is determining if the site you are 

considering has good solar potential.   

 

Some questions you should ask are:  
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•    Is the installation site free from shading by nearby trees, buildings or other 

obstructions?  

•    Can the PV system be oriented for good performance?  
•    Does the roof or property have enough area to accommodate the solar array?  
•    If the array will be roof-mounted, what kind of roof is it and what is its condition?  

 

Mounting Location: Solar modules are usually mounted on roofs.  If roof area is not 

available, PV modules can be pole-mounted, ground-mounted, wall-mounted or 

installed as part of a shade.    

 

Shading: Photovoltaic arrays are adversely affected by shading.  A well-designed 

PV system needs clear and unobstructed access to the sun’s rays from about 9 a.m. 
to 3 p.m., throughout the year.  Even small shadows, such as the shadow of a single 

branch of a leafless tree can significantly reduce the power output of a solar module.   

Keep in mind that an area may be unshaded during one part of the day, but shaded 

at another part of the day.  Also, a site that is unshaded in the summer may be 

shaded in the winter due to longer winter shadows. 

 

Orientation: In northern latitudes, by conventional wisdom PV modules are ideally 

oriented towards true south. 

 

Tilt: An increased tilt favors power output in the winter and a decreased tilt favors 

output in the summer.  Nevertheless, it is recommended that modules be installed at 

the same pitch as a sloping roof, whatever that slope is, primarily for aesthetic 

reasons, but also because the tilt is very forgiving.   

 

Required Area: Residential and small commercial systems require as little as 50 

square feet for a small system up to as much as 1,000 square feet.  

Keep in mind that access space around the modules can add up to 20 percent to the 

required area.  

 

Possible Next Steps:   

 

• Secure landowner agreement to develop a community led solar farm in an 

agreed upon location. 

• Review next stage grants to progress the project. 

• Confirm available capacity at the substations. 

• Undertake the detailed assessments recommended as part of this study. 

• Update financial model with site specific details and confirm the business 

case. 

• Assess the potential to build a community co-op. This will ensure economies 

of scale at procurement stage for community solar farms. 

• Appoint consultants to apply for a planning application for the community 

solar farm. 
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BUSINESS PLAN FOR ESTABLISHING A 
COMMUNITY SOLAR PROJECT IN JOUN 

 

 

Here’s a detailed business plan for establishing a community solar project in Joun. This 
project will harness local renewable energy resources to reduce electricity costs, promote 

sustainability, and create energy independence for Joun residents. 

 

Business Plan for Joun Community Solar Project 

 

Executive Summary 
 

The Joun Community Solar Project (JCSP) aims to install a shared solar energy system that 

will provide affordable, renewable electricity to Joun’s residents, businesses, and public 
facilities. This project intends to reduce reliance on traditional power sources, lower 

electricity costs, and promote environmental stewardship within the community. The 

community solar model allows individuals and organizations to benefit from clean energy 

production without needing to install solar panels on their own property, fostering broad 

access and participation. 

 

Mission Statement 
 

To provide sustainable, affordable, and locally sourced solar energy to the residents of Joun, 

reducing environmental impact and fostering community resilience. 

 

Objectives 
 

 1. Reduce Community Energy Costs: Lower electricity bills for residents, 

businesses, and public institutions by providing access to shared solar energy. 

 2. Promote Environmental Sustainability: Contribute to Joun’s environmental 
goals by reducing the town’s carbon footprint. 
 3. Increase Community Energy Independence: Build resilience through locally 

generated energy, reducing reliance on external energy sources. 

 4. Engage Community Participation: Develop a model that allows broad 

community participation in solar energy, including options for residents who can’t install solar 
panels on their property. 
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Project Overview 

Site Selection 
 

 • Location: Identifying a suitable site within or near Joun, ideally a large, open 

area with ample sunlight exposure. Public land or community-owned property will be 

prioritized to reduce acquisition costs. 

 • Size Requirement: Approximately 1-2 acres, depending on energy production 

goals and available land. 

Energy Production Goals 
 

 • Annual Production: Aim to generate enough power to supply 100-150 

households and small businesses. 

 • Capacity: A solar array with a capacity of 500-750 kW, which would produce 

an estimated 750,000 to 1 million kWh annually, based on local solar irradiance. 

Market Analysis 
 

Target Market 

 

 • Local Residents: Households interested in accessing renewable energy, 

especially those unable to install their own solar systems. 

 • Small Businesses: Businesses in Joun looking to reduce operational costs 

through lower electricity bills. 

 • Public and Community Buildings: Schools, municipal buildings, and 

community centers seeking sustainable energy options. 

 

Market Need 

 

 • Rising electricity prices and frequent power outages underscore the need for 

reliable and affordable renewable energy solutions. Joun’s residents are increasingly 
interested in sustainable living practices but face challenges due to high upfront costs for 

solar installations. A community solar project offers a cost-effective way to benefit from 

renewable energy without the need for individual installation. 

Services and Benefits 
 

 1. Solar Power Subscription Program 

 • Residential Subscription: Monthly subscriptions allowing households to 

receive solar power credits directly on their utility bills. 

 • Business Subscription: Flexible plans for small businesses to reduce energy 

costs through renewable energy credits. 
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 • Low-Income Access: Reduced-cost subscription plans for low-income 

households to ensure broad community participation. 

 2. Environmental and Community Impact 

 • Reduced Carbon Footprint: By replacing a portion of conventional energy with 

solar power, JCSP will help lower greenhouse gas emissions. 

 • Community Ownership Model: By offering ownership shares, the project will 

empower community members to invest in and take ownership of local clean energy. 

 3. Educational and Engagement Programs 

 • Workshops on Renewable Energy: Free workshops and informational 

sessions to educate the community about renewable energy and sustainability. 

 • Youth Engagement Programs: Partnering with local schools to involve 

students in learning about renewable energy and environmental stewardship. 

Facility Design and Layout 
 

 1. Solar Array: A ground-mounted solar panel array located on a centrally 

accessible plot of land. Panels will be positioned to maximize sunlight exposure and optimize 

energy output. 

 2. Battery Storage: Optional installation of battery storage units to store excess 

energy for use during peak times or in case of grid outages. 

 3. Community Education Center: Small facility or information kiosk onsite to 

provide information about the project, showcase energy data, and host occasional 

educational events. 

 4. Monitoring and Control Systems: Real-time monitoring technology for efficient 

management and transparent sharing of energy production data with subscribers. 

Financial Plan 
 

Startup Costs 

 

Category Estimated Cost (USD) Description 

Land Acquisition/Preparation $50,000 - $100,000 Site preparation, fencing, 

and access 

Solar Panels and Equipment $600,000 - $800,000 Solar modules, inverters, 

racking 

Battery Storage (Optional) $100,000 - $200,000 For energy storage during 

peak times 

Installation Costs $150,000 Labor, installation, and grid 

connection 

Permitting and Licensing $20,000 Local permits and grid 

connection fees 

Education and Outreach 

Setup 

$10,000 Community engagement 

materials and events 

 

Total Startup Costs: $930,000 - $1,280,000 
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Monthly Operating Costs 

 

Category Monthly Cost (USD) Annual Cost (USD) 

Maintenance and Monitoring $2,000 $24,000 

Insurance $1,000 $12,000 

Staffing and Administration $3,000 $36,000 

Marketing and Outreach $500 $6,000 

Miscellaneous $500 $6,000 

 

Total Monthly Operating Costs: $7,000 

Total Annual Operating Costs: $84,000 

 

Revenue Streams 

 

 1. Monthly Subscription Fees 

 • Residential Subscribers: 100 households at $25/month = $2,500/month 

 • Business Subscribers: 20 businesses at $50/month = $1,000/month 

Total Monthly Subscription Revenue = $3,500 

 2. Energy Credits and Incentives 

 • Renewable energy incentives or tax credits (e.g., the Investment Tax Credit) 

can provide additional annual revenue of approximately $50,000 in the first five years. 

 3. Green Energy Certificates: Revenue from selling Renewable Energy 

Certificates (RECs) = $10,000 annually 

 

Total Monthly Revenue = $4,166 

Total Annual Revenue (with incentives) = $110,000 

 

Projected Annual Profit/Loss = $26,000 (approximately) 

 

Marketing Strategy 
 

 1. Community Outreach and Education: Hold town meetings and workshops to 

explain the benefits of the solar project, emphasizing cost savings and environmental 

impact. 

 2. Digital Campaigns: Use social media and local websites to spread awareness 

about subscription options, open house events, and the environmental benefits. 

 3. Local Partnerships: Collaborate with local businesses, schools, and 

environmental organizations to reach a wider audience and encourage community support. 

 4. Subscription Incentives: Offer a discount for early sign-ups and a referral 

program for current subscribers to encourage community growth. 
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Management and Staffing 
 

 1. Project Manager: Oversees overall operations, finance, and partnership 

development. 

 2. Technical Staff: Responsible for system maintenance, monitoring, and 

troubleshooting. 

 3. Community Outreach Coordinator: Manages subscriber relations, community 

education, and marketing. 

 4. Administrative Support: Handles customer service, billing, and general office 

management. 

 

Funding Sources 
 

 1. Government Grants and Incentives: Apply for grants supporting renewable 

energy projects, such as government-level solar incentives or rural development funds. 

 2. Private Investments: Engage local and regional investors interested in 

sustainable energy initiatives. 

 3. Crowdfunding and Community Contributions: Encourage residents and 

businesses to contribute through crowdfunding platforms, offering tiered membership 

benefits for contributors. 

 4. Green Banks and Clean Energy Loans: Apply for low-interest loans 

specifically available for renewable energy projects. 

 5. Tax Credits and Rebates: Use available tax credits to offset installation costs. 

 

Sustainability and Community Impact 
 

 1. Environmental Impact: By offsetting traditional energy sources with renewable 

energy, JCSP will reduce the community’s carbon footprint, supporting local and regional 
environmental goals. 

 2. Economic Benefits: The project will create local jobs during installation and 

ongoing operation, providing economic growth for the community. 

 3. Energy Independence and Resilience: With a local solar power source, Joun 

can reduce its dependence on the national grid, providing greater energy reliability and 

resilience during power outages or crises. 

 4. Community Engagement: Educational programs, workshops, and ongoing 

communications will foster awareness and understanding of renewable energy within the 

community. 
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Conclusion 
 

The Joun Community Solar Project offers a sustainable and inclusive approach to renewable 

energy, providing affordable access to solar power for residents, businesses, and public 

facilities. By creating a community-driven renewable energy source, JCSP will not only lower 

electricity costs and reduce environmental impact but also strengthen Joun’s resilience and 

independence in energy resources. Through effective funding strategies, sustainable 

management, and robust community engagement, JCSP aims to become a long-term asset 

and a model for renewable energy transition in rural communities. 
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Introduction: The CEDRO IV Project  
 

One of the main objectives of the European Union (EU) funded and United Nations 

Development Program (UNDP) implemented CEDRO IV project, is to find innovative, 

cost- effective, and environmentally beneficial pathways to transform our power 

system.  

 

In partnership with the Ministry of Energy and Water (MEW), the Lebanese National 

Power Utility (EDL), and the Lebanese Center for Energy Conservation (LCEC), this 

booklet presents all the required information necessary, based on lessons 

learned and newly established protocols, in implementing a community and/or village 

led renewable energy system, including all the requirements and caveats that need 

to be taken into account when establishing such a system by a municipality and 

respective community.  

 

It is hoped that a community led renewable energy system, whether based on solar 

power (as done in Kabrikha, South Lebanon), wind power, bioenergy, and/or any 

other means of sustainable power generation, will have the advantages of:  

 

• Economies of scale: meaning that the costs of renewable energy provision will be 

significantly reduced from combining households and institutions together instead of 

each institution and/ or household doing it alone 

• Community cooperation: a community led sustainable energy initiative will 

empower the sense of community cooperation and spirit, and will indirectly lead to 

more sustainable offshoot initiatives  

• Environmental benefits: a community led sustainable energy initiative can 

enhance the local environmental performance of villages and/or communities, 

especially in relation to local air pollution and greenhouse gas (GHG) emissions 

• Energy security: a community led sustainable energy initiative, if replicable in a 

sufficient number of villages and towns, has the ability to assist Lebanon in reducing 

its reliance on expensive imported oil, enhancing energy security. 

 

This booklet presents a recommended solution to initiate, construct, and 

connect a renewable energy system for a Lebanese village. This solution (as 

implemented in Kabrikha) will be closely monitored and evaluated (in terms of impact 

to and from the grid) by the National Utility, EDL, for a maximum period of up to 12 

months, before which EDL will allow out similar initiatives to take hold. 

 

The main premises of the agreed upon process highlighted in this booklet – and 

any future versions / upgrades – is that the process must be: 

 

• Agreeable and manageable to EDL 

• In line with any existing rules and regulations targeting the electricity sector 
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• Has the potential to evolve and be subject to modifications that will make it easier 

and more replicable  

 

These premises – imperative to the success and acceptance of such a project - may 

not render the process that is established herewith best or ideal, however, it is a 

workable starting point that would be subjected to a lot of lessons and experiences 

learned from the current and any future implementations which will lead, hopefully, to 

its gradual enhancement – in line with the electricity situation in Lebanon - to make it 

more successful, replicable, and anchored as one of Lebanon’s main distributed 
sustainable electricity options or pathways. 

 

The process/scheme will be termed ‘Village 24 Initiative’ (V24 Initiative). 

Technical Overview of the Village 24 Initiative 
 

The Village 24 Initiative aims to install a renewable energy (RE) 

system for any given village. The initiative is constructed taking into 

account the below parameters and/or assumptions: 

 
1. The Lebanese power system, especially in rural areas, is subjected to 

long hours of blackouts that are expected to continue, at least in the 

short-term 

 
2. In the medium to long term, national power provision is 

expected to improve up to the provision of 24-hour electricity from 

the national grid 

 
3. Many Lebanese villages have adapted to the above reality by 

establishing their own power generation (based on diesel gensets) 

and distribution network and/or centralizing the management 

(including often the ownership) of the diesel gensets and distribution 

network (including control of billing of power) officially under the 

municipality 

 
4. Every institution and household in Lebanon can install, 

independently, a renewable energy system on their respective roof 

and/or premises and apply to a net metering scheme. The net 

metering scheme has been approved by EDL through Decision No. 

318-32 / 2011. The Village 24 initiative takes into account this Decision 

as the platform and foundation of the provided village-scale solution 

 
5. Installing a community renewable energy system will have to, 
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therefore, be compatible with the short-term electricity situation and 

adaptable enough to be viable under the longer- term power 

situation 

 
The technical description of the Village 24 Initiative, which can be 

considered a hybrid (dually operated on the local genset with the 

associated network and the utility grid) microgrid, is outlined in 

Figure 1a (national utility power is not present in the village) and 1b 

(national utility power is present in the village). 
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UTILITY POWER ON 

 

 

Figure 1a. Utility power not available 
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Figure 1b. Utility Power is Available 

 

 
Figure 1: The Village 24 initiative: a hybrid (Genset & Utility) microgrid concept 
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When national utility power is not present, the municipality is feeding the renewable 

energy power into its own independent distribution network, in synchronization with its 

diesel generators. Injecting the RE power into the municipal grid, if the RE power is well 

sized and implemented (see Annex 1 on sizing a solar photovoltaic system to hybridize 

with the municipal diesel genset and utility network), will have the dual benefits of 

enabling the municipality to: 

 
(1) Operate a smaller generator; and 

(2) Reduce the fuel consumption and costs for its diesel generators. 
 
Including a central battery storage at the moment is costly, however this may change in 

the near future and thus merits future assessment (see section 5.3). 

 
The conditions required to launch the Village 24 scheme are: 
 
• The municipality has its own network and that network is well constructed to deliver 

power at the voltage and frequency levels required for all the village institutions and 

households that may aim to be part of the V24 scheme (see Annex 2 on important 

distribution network caveats and required conditions) 

 
• The municipality bills the institutions and households, within its jurisdiction, on power 

consumed (i.e., on each kWh consumed) as opposed to power capacity rented (i.e., as 

opposed to having lump-sum payments for each kW or Ampere rented out) 

 
• The municipality has land and/or roof space to install the required RE system 

 
When utility power is present (Figure 1b), an automatic transfer switch (ATS) will 

immediately divert and transmit the RE power into the national grid, connected to a low 

to medium voltage transformer (kindly see Chapter 2 for the administrative requirement 

of the Village 24 scheme). An advanced smart meter, that has to be approved by EDL 

(see Annex 3 on general technical specifications – Annex 3 Section 3.4.2), is connected at 

the point of injection of the RE power into the national grid. This is considered the total 

power output of all the households and/or institutions that are part of the Village 24 

Initiative in any respective village (see Chapter 2). In turn, all the households and/or 

institutions that sign up to the Village 24 Initiative will have to install a smart meter, also 

approved by EDL, which will record and transmit data on each institution/household’s 
electricity consumption (input power). The smart meters will transmit the data on 

electricity consumption in 2 ways that have to be both catered for in the scheme, either: 

 
(1) Via power line communication (PLC), through installed data concentrator units 

(DCUs) and from there to the server of EDL (and backed up in a server at the 

municipality), and; 

 
(2) Via infrared optical reading where the EDL and/or designated service provider 

personnel will obtain the electricity consumption data semi-manually from each facility 

and/or household independently 
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EDL will then implement the protocols of decision No. 318-32 / 2011, whereby EDL will bill 

each household and/or institution for the net electricity consumed, per billing period. This 

cycle occurs from January to December, where in each billing period (expected to be every 

two months) each institution or household will be billed the net amount of power, calculated 

by EDL (See Annex 4 for an overview on single net metering and the V24 Initiative). 

 
If the amount exported by the household or institution (which is equivalent to the share 

of that household or institution’s ownership in the RE plant’s power output for that same 

period 

- as outlined in the Energy Committee – See Annex 4 on single net metering and the 

V24 Initiative) is greater than the power consumed, the surplus is rolled over to the next 

billing period. This will be the case until the end of the year where any surplus (i.e., net 

exported power from the household or institution to the national utility EDL) will be 

considered as granted without compensation to the utility, EDL. This clause may be 

subject to change in the future upon the discretion of the national utility EDL. 

 
Furthermore, EDL has the discretion, as per the existing EDL net metering Decision 318-32 

/ 2011, to cancel the household and/or institution’s billing subscription fee if the renewable 
energy power exported to the national grid, estimated per household and/or institution, is at 

least 75% of the power imported from the national grid. 
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Administrative Overview of the V24 Initiative: Setting 
up the Scheme 
 

 

The administrative process to develop a Village 24 initiative has been established herein based on the 

experiences learned from the 250 kWp Kabrikha community solar photovoltaic (PV) plant (see 

figure 2), implemented by the EU funded UNDP CEDRO 4 project, in coordination with the Ministry 

of Energy and Water, EDL, and the LCEC. 

 

 
Figure 2: 250 kWp system implemented at Kabrikha, South Lebanon 

 
Figure 3 illustrates the detailed process of the Village 24 Initiative, while the following sub- 

sections explain each of these steps independently. 
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Figure 3: The complete V24 initiative 
 

 

 

A summary check-list of all the necessary steps that the municipality and champion residents have 

to take can be furthermore found in Chapter 4. 
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Figure 4: Step 1 of the V24 initiative 
 
 

 
The first step of the Village 24 Initiative is to launch an expression of interest in establishing a 

community renewable energy system for the residents and institutions of the community itself. 

 
Step 1 has to be led by the municipality and should be done through an official public hearing and/or 

consultation. Any concerned member of the community, or non-governmental organization or 

local group, and/or any private sector entrepreneur(s) that wish to work towards implementing 

such a scheme will have to go first through the municipality channels and/or be endorsed by the 

municipality. This is particularly the case given that it must be assumed that the municipality has 

already its own distribution network and diesel gensets and/or is willing to construct/expand one. 

 
It is beneficial that the municipality sends out leaflets on the public hearing meeting objective and its 

intentions (to set up a renewable energy system for the community) before at least 1 week from 

the set date of the hearing/meeting. 

 
In the official public meeting, the municipality will discuss with the residents and institutions within 

its legal vicinity its intention on implementing a RE system and the expected costs and benefits (see 

Annex 5 for an overview of the benefits of community scale renewable energy systems). It will 

then illicit the preliminary interest of its citizens, listing all those who have expressed this 

interest. 

 
The municipality, if the majority of households and/or institutions agree to investigate this 

opportunity, will then move to step 2 of the process. 
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Step 2. 

Preliminary study on RE system and applicability 
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Figure 5: Step 2 of the V24 initiative 
 
 

 

Step 2 requires the expertise of a renewable energy and/energy generation expert to determine 

the most suitable applicable option(s) for the municipality. 

 
The preliminary study should gather/include the following information: 

 
• Electricity consumption information about the households and/or institutions that have 

expressed willingness to be part of the Village 24 Initiative in their respective village (based on 

consultations in Step 1) 

 
• Gather expectations from the households and/or institutions about their appetite (and 

ability and willingness) to invest, capacity and power desired from the RE system, and when they 

need the power mostly (their approximate electricity load profile) 

 
• Check the availability of meters (i.e., legal connection) in the households and/or institutions 

that want to take part of the Village 24 Initiative and their sound legal status with the utility 

company; this is a pre-requisite for connection 

 
• Assess the availability of the current generation system of the municipality, i.e., the genset(s) 

present, their ability to cater for the village, their ability to synchronize with the RE system 

suggested or alternatively present a rough estimate of the required investment to set up the 

required conventional generating units 

 
• Assess the possibility(ies) of location, availability of land/roof space, resource, and 

connection point of any suggested RE system 
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• Assess the quality and capacity of the distribution network set up by the municipality 

to cater for a new RE source or alternatively present a rough estimate of the investment required 

to set up/or expand this network. 

 
• Assess the possible connection points of the RE plant to the EDL distribution network and 

the diesel genset network, and provide a preliminary network proposal to ensure quality power 

delivery (See Annex 2 for important network considerations) 

 
• Other data depending on renewable energy choice and location specificities 

 
Upon gathering of the above information, the consultant(s) will decide, in coordination with the 

municipality, what is the required and optimal RE system, the possible capacity, and all the 

approximate associated costs of undertaking this project. It is also advisable to inflate the 

assumed costs by a margin of 20%, in order to ensure that any future contingency will be 

sustainably dealt with. If this additional 20% margin on the budget is not used, it can be refunded 

to the respective households and institutions or be kept for maintenance reserve. 

 
Furthermore, it is advisable for the RE consultant(s)/experts(s) and the municipality to share the 

outputs of this study again with the residents to get their feedback and reassess their willingness 

to continue with the Village 24 Initiative. 

 
If enough residents and/or institutions are interested still after the preliminary study results are 

communicated, then the municipality moves to Step 3. 
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Step 3. 

First communication between municipality and EDL 
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Figure 6: Step 3 of V24 initiative 
 
 

 

Upon successful completion of Step 2, the municipality should seek official approval from EDL in 

an official letter, presenting the following minimum information: 

 
• The name and location of the municipality 

 
• The number of residents and institutions that will likely enter the Village 24 Initiative 

 
• The type, capacity and power output expected from the RE system 

 
• The possible points/options of connection of the RE system to the national grid 

 
The municipal council has to agree officially and address this letter to EDL, expressing the above 

elements, and request an approval to move forward with the process of generating clean and 

renewable energy (See Annex 6 for a template letter based on a Municipal Decision Document to be 

sent to EDL). 

 
Only upon the official and positive written response of EDL that the municipality can move ahead 

with the Village 24 Initiative, can the municipality and residents move to Step 4. 
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Step 4. 

Establishment of the Energy Committee 
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Figure 7: Step 4 of the V24 initiative 
 

 

The next step is to establish the Energy Committee that will be the Committee responsible for the 

ownership and management of the Village 24 Initiative*. 

 
Upon the preliminary and positive response of EDL to the municipality’s official letter/ 
communication to establish an RE system, the Municipal Council should proceed to establish the 

Energy Committee. All the management and authority of the Village 24 Initiative will be now under 

the ownership and the responsibility of the Energy Committee. 

 
First, the Municipal Council must meet and identify the shareholders and shares. The shares are 

calculated based on the amount of money to be paid per participant, in line with the indicated power 

expectations that that particular participant indicated in Step 2. This will be validated in step 5. Annex 

7 gives an example of the expected costs of such a scheme using a hypothetical 100 kWp solar PV 

system. 

 
Second, the Municipal Council shall proceed to set up the Energy Committee; annex 8 indicates 

the Committee Contract and by-laws form that must be approved and signed by the founders 

(the board) and all of those who have enlisted to be part of the Village 24 (and who will put up their 

share of the capital and installation costs). This established ordinance should be ratified by the 

public notary and saved in the municipality. The contract is renewed every year allowing 

participants to opt in or out of the scheme. 

 
After which, a bank account is set up with the committee’s president and secretary being the two 

signatory parties. The households and/or institutions that are signatories to the Village 24 Initiative 

must eventually dispense their dues, in accordance with their respective shares – as listed in the 

Energy Committee contract attachment - of the RE power plant and the RE power plant’s supply and 

installation costs (that will be known in Step 5) into this bank account directly (they will be given the 

account number by the Energy Committee signatory representatives). 

 
It is worthwhile to note the presence of various micro-finance facilities that may assist certain 

households and/or institutions in obtaining their required capital costs through soft loans (see 

Annex 9 for a brief on existing micro-finance institutions). 

 
* The Energy Committee manages all assets that it has directly paid for; whereas the municipality would be still responsible 

for the already existing assets of its local network. 
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Step 5. 

Detailed study, technical specifications & procurement of RE system 
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Figure 8: Step 5 of the V24 initiative 
 

 
Upon the official original positive response of EDL and the establishment of the Energy 

Committee, the Energy Committee can move forward in undertaking the detailed study with the 

related bill of quantities (BOQ) and procurement process. 

 
The study will focus on the technical specifications for the system that best fits the community’s 
specificities and those residents and/or institutions that have expressed their willingness to join 

and have signed up to the Energy Committee. This requires the consultant(s) to revisit, in 

coordination with the municipality officials, all the households and/or institutions and to record 

their demand for RE power, including their willingness to pay (as a one-time upfront payment) for 

the RE power capacity that they think they need (and/or that they are advised to acquire by the 

consultant(s)). A template questionnaire can be found in Annex 10 that can be used to illicit this 

information. 

 
As an example, if there were 100 homes and each home expressed the need for 1 kW of capacity to 

cover 30 – 50% of their total electricity needs, and if there is space available (in general a solar PV 

needs 10 m2/kW) where a solar PV plant can be easily installed and relatively easily connected to 

both the municipality gensets and to a low to medium voltage transformer of the national utility 

grid (EDL grid), then the study will incorporate the complete technical specifications of the 100 

kWp solar PV system, related smart meters (using EDL specifications – See Annex 3 for the 

specifications), and related municipality network reinforcement (if needed), as well as all the 

administrative and legal requirements for contractors, including the required guarantees. It is 

important that the municipality indicates that all prices of bidding contractors be valid for a period 

of at least 6 months. It is also advisable in order to expedite the process, time-wise, that each 

bidder submits one hard copy and two soft copies (on CD) of the submission files. Annex 3 indicates 

the general technical specifications of components that can be used for the community solar 

project, including specifications for solar panels, inverters, and other balance of system 

components. Annex 11 indicates administrative issues to consider and the guarantees required. 

Furthermore, it is advisable for the municipality to consult the Ministry of Energy and Water and the 

Lebanese Center for Energy Conservation (LCEC) for a short-list of qualified contractors and any 

advice in the tendering phase. 

 
It is advisable that at least 3weeks are given for prospective tenders and that the tender is well 

communicated via social media and other means. 
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Figure 9 indicates a recommended evaluation pathway that the municipality should take to ensure 

a successful implementation of the RE project. 
    

                                                                                                                                                                                                 Step 5 Implementation 
 

 

Figure 9: Recommended procurement and evaluation process 

 

In Step 1 of the procurement and evaluation process, the Energy Committee will receive the 

submissions in both hard and soft copies as to render the process more flexible for the 

reviewing stakeholders (the consultant(s) / expert(s), EDL and MEW). The technical consultant(s) of 

the Energy Committee will filter the technical submissions in Step 2 (of the procurement process 

outlined in Figure 9), leaving those that meet all the pre-requisite evaluation criteria. Annex 11 

indicates a sample of technical criteria that may be used. The Energy Committee may ask any 

bidder for missing documentation or clarifications if needs be. Once the technically compliant files 

are selected, the Energy Committee opens the financial files. In order to ensure transparency of the 

process and technical quality / compatibility of the system as per MEW and EDL’s rules and 

regulations; Step 3 requires that the municipality then send the first three technically compliant 

(according to the municipality hired expert) and lowest price bidders’ technical file to the (1) Ministry 
of Energy and Water and the LCEC and (2) to the EDL Net Metering Committee. The Ministry of 

Energy and Water (MEW) / LCEC will review the submissions from a technical perspective to 

ensure all products meet the required specifications, and EDL reviews in particular the smart meters 

and data concentrator units that will be installed. If MEW and/or EDL reject any file, the municipal ity 

must then send the second batch of three offerors in accordance with their prices (if available), and 

so forth, until one winner is selected. 

 

As soon as the procurement process is done, i.e., as soon as the award (based on the 

recommended process detailed above) is issued, the municipality should undertake another public 

hearing for only those that have indicated that they would like to enlist in the Village 24 Initiative. 

 

Once the final and complete price is known (the Energy Committee can add the fees of the 

consultant(s) herein too that assisted in the above procurement process), this price can be 

communicated to the participants (it is advisable to keep a 20% margin on the submitted price to 

spend if any contingency occurs that was not foreseen during the time of the bid proposal and 

bidding – and if this contingency amount was not used during the construction and commissioning 

of the RE plant it can be immediately reimbursed). At this point, the Energy Committee demands 

that the participants transfer their required share of the cost to the Bank Account of the Energy 

Committee within a deadline of 4 – 6 weeks. 

Step 3 
Financial offers 

opened, complete 
sequential technical 

evaluation 

Step 4 
MEW/EDL 
approval 

Step 2 
Municipality 

screening evaluation 

Step 1 
File Submission 

Financial files are 
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Step 6. 

Full RE Project Implementation 
 
 

 
 

2. 
Preliminary Study by expert(s) 

on RE applicable 

to village 

 
3. 
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to EDL 

8. 
Final Energy Committee & 

EDL Agreement 

signed & initiation of community 

net metering 

7. 
Energy Committee Contract 

& all supporting docs. on RE 

system 

sent to EDL for review 

 
 
 

 
1. 

Consultation bt. municipality & 

residents on V24 Initiative 

 
4. 

Establishment of Energy 

Committee 

 
5. 

Detailed study, technical 

specifications & procurement of 

RE system (with EDL approval) 

 
6. 

Full RE Project 

Implementation 

 

Figure 10: Step 6 of the V24 initiative 
 
 

 
Once all the required budget is in the Energy Committee’s Bank Account (along with the 
recommended 20% margin), the Energy Committee can sign the contract with the winning 

contractor. It may be necessary to obtain a letter from the Bank that will ascertain the availability 

of these funds, backed up by a commitment letter from the Energy Committee that these funds 

will solely be used for the RE project. This would give the winning contractor the guarantees that 

he/she may require. 

 
Implementation of works should be expected to happen over a period of 5 – 8 months, 

depending on the complexity of the selected system and the required civil and electrical works. 

 
During and in parallel to the implementation phase of the RE system, the contractor must 

purchase the meters and deliver them to EDL and/or whoever EDL contracts for their 

installation. The Energy Committee must stay in constant communication with EDL in regards to 

this issue until all smart meters and related communication systems and data transfer protocols 

are set up. This will also require a computer to be designated or bought and installed by (and in) 

the municipality for data storage and transfer, as well as an internet subscription for both the 

public network to enable the file transfer protocol of the data. 
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Step 7. 

Full Documentation Transferred to EDL 
 
 

 
 

2. 
Preliminary Study by expert(s) 

on RE applicable 

to village 

 
3. 

Preliminary request for 

V24 scheme from 
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to EDL 

8. 
Final Energy Committee & 
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7. 
Energy Committee Contract 

& all supporting docs. on RE 

system 

sent to EDL for review 

 
 
 

 
1. 

Consultation bt. municipality & 

residents on V24 Initiative 

 
4. 

Establishment of Energy 

Committee 

 
5. 

Detailed study, technical 

specifications & procurement of 

RE system (with EDL approval) 

 
6. 

Full RE Project 

Implementation 

 

Figure 11: Step 7 of the V24 initiative 
 
 

 
Once the project is fully implemented and configured, including any municipality network reinforcement 

and smart meters (including the DCUs and the servers) for each Village 

24 participant – where applicable, the Energy Committee will send EDL the following 

documentations: 

 
The Energy Committee Contract, including: 
 

a. A full list of the shareholders complete with the meter ID (the existing one – whether 

electromechanical or digital / smart) 

b. The newly installed smart meter ID (in cases where the existing meter is electromechanical 

or requires replacement as per EDL’s recommendations) 

c. The old index (last read index before replacement of the meter) 
 

d. Subscription number, branch number, and subscription capacity 
 

e. The full details (study) of the RE implementation undertaken, including: 

• Plant’s detailed electrical and mechanical technical drawings 

• Performance simulation 

• Single Line Diagrams 

• Data sheets for all installed components complete with the relevant compliance with international 

standards and testing reports. 

• Operation methodology and expected yearly profile (with hourly resolution) of the 

energy back-fed into the utility network including any reactive power compensation 
 

f. A request for validation w.r.t the connection point to the EDL network 

 
EDL will review the files and may send out a team to inspect the RE power plant and the connection 

point. 
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Step 8. 

Final Contract Agreement (EDL & Energy Committee) Signature 
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8. 
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7. 
Energy Committee Contract 

& all supporting docs. on RE 

system 

sent to EDL for review 

 
 
 

 
1. 
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residents on V24 Initiative 

 
4. 

Establishment of Energy 

Committee 

 
5. 

Detailed study, technical 

specifications & procurement of 

RE system (with EDL approval) 

 
6. 

Full RE Project 

Implementation 

 

Figure 12: Step 8 of the V24 initiative 
 
 

 
Once EDL has reviewed the file and if all is agreeable to EDL and approved by its Board, a final 

contract agreement between EDL and the Energy Committee is signed. 

 
A draft template of this Agreement Contract between EDL and the Energy Committee can be 

found in Annex 12. 

 
Once this is signed, EDL will ensure that the project is then able to connect to its low-to- medium 

voltage (or other) transformer or the transformer connection point, and will begin the community 

net metering initiative from the next opening window, which is effectively from January 1st of 

every year. A copy of this contract is filed at EDL and the second copy is kept at the municipal 

building for reference. 

 
The contract is renewed every calendar year allowing participants to remain part of or leave the 

Energy Committee and thus the Village 24 Scheme, as well as allowing other participants to join. 

Participants have until the end of October of every year to express their intentions, after which it 

would not be possible to update the participants’ list. This is because when new participants 
enter or leave the Scheme, the shareholder distribution will have to be re-inputted into the EDL 

software. Leaving and entering the Village 24 scheme, with all the transactions required between 

the incumbent and new participants (e.g. selling of shares of incumbent subscriber to new 

participant), is left to the discretion of the participants themselves and the Energy Committee. 

What is important to note is that any new participant that wishes to enter the Village 24 Scheme 

must be allowed to do so if: 

 
(1) The Energy Committee can increase the capacity of the renewable energy system in 

accordance with the new participant(s) required demand for power and willingness to pay, or; 

 
(2) Through having the payment of the new participant be divided to all existing participants 

pro-rata, given that their respective shares will now be slightly diluted. This must have the 

agreement of all the members, or, alternatively, the money paid by the new participant(s) will be 

given only to those members who are willing to sell a part of their shares to the entering 

participant(s), in accordance with their requested capacity. 
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Summary Check-List 
 
Below is a summary check-list to be followed by a municipality and eventually the Energy Committee. 

 
Table 1: Check list 

 

Action Check 

1. Call for a town meeting to consult on the implementation of an RE plant 
 

 

2. Present the benefits of the system’s implementation as opposed to more traditional 

implementations 

 
 

3. In coordination with a hired expert, conduct the survey and collect the latest EDL bills for 

interested residents to come up with preliminary vision of the RE plant required (including 

location of plant and connection options) 

 
 

4. Submit the preliminary letter requesting the implementation of the V24 scheme to EDL & 

receive EDL response 

 
 

5. Establish the Energy Committee; 

Sign the contract by the board members. 

Compile the list of interested members along with the required information 

Create a bank account for the Energy Committee 

 
 
 

6. Hire the consultant(s) and acquire detailed consumption data for the interested members 
 

 

7. Coordinate information sharing with the consultant(s) (possible members, available 

network complete with the components, quality of the grid, etc…) 

 
 

8. Validate the detailed study, and launch the bidding process 
 

 

9. Conduct in coordination with the consultant(s) and potential bidders a site visit. And 

provide clarification when and if needed 

 
 

10. Evaluate received technical and financial offers; evaluate until there are three lowest price 

technically responsive files 

 
 

11. Share the three files with MEW / LCEC and EDL for recommendations. Share three files at 

a time, until the lowest (financially) three technical offers are approved by the stakeholders. 

 
 

12. Sign the contract with the winning bidder 
 

 

13. Announce the details of the approved implementation, the winning bidder along with the 

price to the committee members 

 
 

14. Collect the money in accordance with shares into Energy Committee Bank Account 
 

 

15. Sign contract & start implementation complete with all its components (plant, network 

upgrade – if needed -, meters, DCUs, servers, etc…) 

 
 

16. Finalize the contract complete with all members’ signatures and supporting documents; 
Get it approved by the notary 

 
 

17. Send out to EDL for final approval complete with all final (as – built) documents 
 

 

18. Launch the ‘virtual net metering’ 
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Future Concerns and Future Options 
 
 

In this chapter variations to the detailed Village 24 Initiative are presented in the form of 

‘concepts’ that would require further refinement both from a technical / architectural design and 

the legal / administrative perspectives. It is highly recommended that the municipal board, in the 

first steps of the Village 24 Initiative, and the Energy Committee board, once established, refer to 

an expert for the detailed design of the renewable energy plant itself and the sub-sequent financial / 

business models required to make the entire scheme financially attractive to the independent 

households and/or institutions investors/participants. 

 
Large villages and towns 

 
The Village 24 scheme is based on a single centralized system installed in one plot and 

connected to the dual available networks of the national utility grid and the local grid through one 

connection point, respectively. For this architecture, the village must have one network, which in 

the case of large villages with irregular geographical boundaries and construction development 

concentration, might not be feasible. 

 
In this case, future amendments to the Village 24 Initiative need to be taken into account. These 

amendments could be that each village and/or town be allowed to submit more than one Village 

24 initiative. Each submitted application will have its own separate renewable energy power 

station connecting to a separate point to the EDL network (i.e. to another low to medium voltage 

electricity transformer), separate houses and/or institutions that fall within its vicinity, and 

separate data storage and communication hardware. 

 
Further detailed investigation as to the connection points with particular focus on the effects – if any 

– on the utility grid, namely in terms of harmonics and grid (distribution) readiness / capacity to 

take on any additional variable generation, would be required. 

 
The distributed systems could be connected together through a fiber optic information and 

communication technology (ICT) network should the municipality wish to have a consolidated 

reading of their production and hence performance. However, in no way does connecting the 

systems result in it being viewed by the utility network as one complete system and hence does 

not reduce the components needed to initiate the V24 Initiative separately (in other words the 

DCUs, the PV meters, and the individual meters). 
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 A public-private partnership 

 
Public-private partnerships (PPPs) may be defined as a long-term contract between a private party 

and a government agency, for providing a public asset or service, in which the private party bears 

significant risk and management responsibility. PPPs have been used extensively worldwide for their 

ability to leverage private capital and competencies in supporting and successfully implementing 

sustainable development projects in infrastructure (energy, water, transport, and ICT). In the case 

of renewable energy, many countries including Lebanon are trying to adopt energy policies and 

laws to encourage green energy sources. They are also trying to find legal and financing 

frameworks which facilitate the employment of public private partnerships (PPPs) in this sector, as 

the case of independent power producers (IPPs) where the design, construction, financing, 

operation and maintenance of the renewable energy projects are mostly performed by private 

partners selling their power to the national utility through power purchasing agreements (PPAs). 

 
The Government of Lebanon (GoL) has recently established Law 48, dated 07/09/2017, 

establishing the regulations that will dictate public-private partnerships. Within this Law, it is 

indicated that the ‘High Council for Privatization and Partnership’, along with the concerned 

Ministry (in this case Ministry of Energy and Water) and the Ministry of Finance, can administer public-

private proposals and partnerships. 

 
The provisions of this law shall govern all PPP Projects undertaken by the State and public 

institutions and all moral persons of public law, with the exception of municipalities and unions of 

municipalities, which may choose to subject their PPP Projects to the provisions of this law. 

 
In 2002 the Lebanese parliament ratified law 462 which regulates the Electricity sector, and 

creates an authority body called “The Electricity Regulatory Authority (ERA)” to organize and 
control electricity affairs, having the ability to issue licenses effective through public tenders or 

offerings for the purpose of producing and distributing electricity. This law unfortunately has not 

come into force and to date the ERA hasn’t been established. The 462 Law, especially article 7 of 

it, was subject to several amendments through different laws (lately by laws 288 in 2014 which 

states that temporarily, for a period of two years, and until the appointment of members of the 

Authority and giving them their tasks, the production permissions and licenses will be granted by 

a decision of the Council of Ministers upon a proposal of the Ministers of Energy and Water, and 

Finance. Law 54/2015 extended the application of Law 288/2014 until 30/4/2018). 

 
Applying in one way or another any of the above laws, with certain required amendments, to the 

Village 24 Initiative has the possibility of radically transforming the way the initiative is designed 

and administrated. For example, it could be possible that the Government of Lebanon issue a 

feed-in tariff for Village 24 Initiatives of a certain value ($c/kWh) that is set depending on the 

technology location, choice, design, and scale, over a certain number of years (e.g. 20 years). 

Therefore, when electricity is not present from the national utility grid, the renewable energy system 

feeds into the local network as the originally described Village 24 Initiative, and will be managed by 

the Energy Committee. However, when the utility power is present, the renewable energy system 

‘sells’ its power to the national utility at an agreed upon connection point. When the national utility 

and/or other guaranteeing public agency pays for the power sold, the money will be transferred to 

the Energy Committee (or perhaps in this case a company established or any other legal 

structure more in tune with PPP arrangements) and distributed to the individual owners 

according to their shares. However, the legality of this and the implementing decrees need to be 

established. 
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 Electricity Storage prospects 

 
The Village 24 Initiative, as described, is based on the solar PV technology which produces clean 

electricity during the day. Pushing the boundaries of the system a step further through the 

installation of a battery storage bank could further alleviate the dependence on the diesel 

generators. This is especially the case during night-time blackout hours where the demand 

becomes lower and thus can be possibly catered for more cost-effectively by battery storage. 

 
However, including battery storage in the current market prices would considerably increase the 

upfront investment cost. In Lebanon, considering the technology maturity to date, it is more 

common to find low maintenance lead-acid batteries which would cost on average 150-

180$/kWh, while lithium ion batteries – a promising alternative – costs between 200 

-250 $/kWh. As for the balance of system costs, including inverters, wiring, switches, battery bank, 

charge controller, etc., prices can vary between 1,000 and 1,200 $/kW. 

 
Including a battery bank requires re-designing the system in terms of capacity in order to 

account for the batteries’ capacity – autonomy dependent – and introduces new parameters to the 

system as it is an additional source of electricity. When doing so, it is highly recommended to 

have an expert on board and complete a detailed study with accurate data collection. The system 

would require additional space for the centralized battery storage, the additional dual mode 

inverters for the battery bank and most importantly an advanced monitoring system that would 

be able to communicate between the utility grid, the diesel generators, the battery system and 

the demand and manage priority feeding at all times. 

 
Storage decentralization 

 
Under the Village 24 Initiative, end users could opt to install storage systems in their residences 

to which part or all of the household could be connected. Going the decentralized route would also 

require a slight revision of the renewable energy system’s sizing in order to accommodate for the 

batteries. However, with this set-up, an additional parameter is taken into account which is space 

availability in the households. Therefore, the battery size 

/capacity is not only accounted for in terms of the needed / requested load and autonomy but 

also in terms of the available space. The latter is far more restrictive than with the centralized 

storage system, as including battery storage in existing houses may entail taking up space from 

other commodities / utilities. In parallel, the additional parameters will have to be accounted for 

in the management system. 

 
 Island mode 

 
Lebanon’s electrification rate is approximately 100%; which translates into the physical utility 

network being available on all Lebanese land. However, the quality of electricity in rural areas, in 

terms of the voltage and frequency levels, is far from ideal when available. To this end, residents 

can opt to invest in a renewable energy system that would cater for their peak consumption 

under an ‘island mode’ architecture until the utility network’s quality is improved. This system storage 

capacity would not just cater for the evening operation but also for time slots throughout the day in 

order to perform regular O&M tasks on the generators. 
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The here presented system will include: the renewable energy source (solar PV, Wind turbine, 

Biogas, etc…), the diesel generators and the battery storage. System sizing is done to meet the 

maximum peak demand and the needed hours of battery autonomy, however when sizing the 

battery bank, critical or selected loads should be used as to keep the required space and 

eventual cost reasonable. 

 

 
 Energy Co-operatives 

 
Energy Co-operatives run the largest number of shared solar projects worldwide. The 

cooperatives law in Lebanon was established in 1964 under decree law 17199. The Cooperatives 

General Directorate under the Ministry of Agriculture, oversees and regulates cooperatives in 

Lebanon. For this reason, existing cooperatives are mostly confined to agricultural cooperatives. 

Recent efforts have been made to kick start the process of introducing energy cooperatives and 

setting up the required legal framework and rules and regulations. Relevant articles of the law are 

summarized below: 

 
• Article 1: states that the cooperative does not seek profit but seeks improving the social 

and economic livelihood of its members. 

• Article 4: states that the cooperative needs to operate within a strict geographical area and 

cannot establish branches outside the area. 

• Article 5: states that the two cooperatives serving the same purpose cannot operate in the 

same geographic area. 

• Article 7: The cooperative is a legal entity that can own property, open bank accounts, 

receive grants and apply for loans 

• Article 21: the one person one vote principle applies to all cooperatives, voting weights 

does not change in respect to share ownership. 

• Article 24: payment of the shares can be paid in small installments over a period stated in 

cooperative bylaws; the ownership of the shares cannot be transferred without the approval of the 

board. 

• Article 25: One member cannot own more than 20% of the shares. 

 
The bylaws stated above give the members of the cooperatives a clear legal framework to comply 

with this decrease contract risks. The energy cooperatives protect members’ rights with clear 

regulations aimed at organizing the financial obligation of its members in a democratic 

organizational structure. Furthermore, cooperatives can apply to subsidized energy loans where 

cash flow are in most cases positive throughout the duration of the project. 

 
Investigating the initiation of Energy Cooperatives in Lebanon is recommended. 
 
 

 Peer to peer energy trading 

 
The future electric grid is characterized by increased energy sharing between prosumers (i.e. 

both producers and consumers), consumers and electric utilities. Optimizing energy resources, 

optimizing the usage of infrastructure and system assets and ensuring that accurate and secure 

records of all energy related transactions are kept, many companies and utilities are opting to use 

block chain-based distributed ledger technologies as an enabling 
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backbone for operation. Blockchain technology can allow decentralized prosumers 

to safely buy and sell electricity between each other at negligible marginal costs. 

Accounting becomes decentralized and shared by everyone on the network. In this 

context, decentralized energy storage systems will play a vital role thanks to their 

high flexibility and the fact that they could respond quickly to dynamic price signals. 

This opens a variety of business models and use cases where these systems can 

be applied. 

 
Peer-to-peer energy trading has significant importance in optimizing the 

synchronization of energy production/consumption by exploiting electric storage 

and demand-side management, thus, stacking the benefits of battery storage 

and increasing its financial returns. Members of the community could increase 

self-consumption of their solar energy resource, support with frequency regulation 

and ancillary services to the distribution network and allow users to exchange solar 

energy, stored in a battery bank or produced and directly fed to the distribution 

network, when resource and demand mismatch between consumers is present. 

Consumers can also purchase energy from neighboring prosumers, the utility 

company or community diesel generators. 

 
In Lebanon, rural areas host a highly versatile pool of residents, some of which are 

expatriates that only use their said residences during summer and extended 

holidays, while others spend their weekdays in the city and their weekends and 

extended vacation days in their home- town. Optimizing demand and supply 

becomes a more complex challenge in this context, and the blockchain platform 

could offer forecasting potential for the local energy system and integrate various 

sources of energy supply (shared PV-diesel micro-grids, rooftop solar, 

decentralized storage systems like batteries and electric vehicles). 

 
For this ‘scheme’ to function, further investigation into the business model under 
which the scheme could be monitored and operated is needed, including the 

required technical infrastructure related to information and communication 

technology. Furthermore, a detailed legal study must be performed to fully 

understand the implementation of this de-regulation model in Lebanon. 

 

 
 Other technologies 

 
Community scale renewable energy is not only limited to solar energy. Other 

types of renewable power generation can play a vital role in the transition towards 

sustainable energy. Wind turbines are being implemented through shared 

community schemes all over the world, bioenergy plants are also very suitable for 

municipal scale power generation. These types of developments are still lacking in 

Lebanon and there is still huge untapped potential in expanding the solar model 

to other technologies. 

 
This is particularly important to wind energy in terms of social acceptance; recent 

studies have shown that local attitudes about wind energy concerns such as 

intermittency and visual impacts can become more positive if wind turbines were 

owned by local communities. 
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Furthermore, community scale biogas can benefit from the community scale 

virtual net- metering scheme in the sense that it can combine different waste 

streams and respond to both heat and power demands. 

The Role of the National Control Center 
 

 
With the increased adoption of distributed and centralized commercial and utility 

scale variable renewable energy generation systems and the expansion of the 

business models and architectural schemes under which they are implemented, it is 

important to highlight and bring forth the need of intervention of the local National 

Control Center in monitoring and controlling the distributed systems all over the 

country. This is quintessential for the effective integration of variable generation 

into the utility grid as imposed by the nature of such variable technologies that 

solicits the requirement of a central control authority to ensure proper operation 

when it comes to reactive power compensation, primary control, ancillary services 

and meeting unit commitments and spinning reserve or inertia requirements. 

 
It is recommended that the National Control Center intervenes at an early stage 

and adopts a strategy to implement the needed ICT infrastructure and operate 

the geographically and technically diverse systems to ensure reliability of the 

national electrical system. 

 

Conclusion 
 
This present booklet detailed the steps of the implementation of the innovative 

solution entitled V24 Initiative developed and implemented in close collaboration 

with EDL and MEW. The draft process is subject to updates based on lessons 

learnt, experienced gained, and/or upgrades /changes to occur on the electricity 

production and distribution networks. 

 
The report provides the steps of the implementations from both the technical – 

complete with the caveats to consider along the way - and administrative / legal 

– complete with template documentation perspectives. 

 
From a technical perspective, the process builds on: 

• The interest / willingness of the residents to pursue such an implementation 

• The availability of renewable energy potential in the village 

• An existing / dynamic and efficient parallel low – voltage network, owned and 

operated by the municipality 

• A properly sized system to meet the average needs of the subscribers / shareholders 

 
From a legal perspective, the process builds on: 

• The preliminary approval of EDL to implement the V24 Scheme 
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• The establishment of the Energy Committee to legally represent the village vis-à-

vis EDL matters 

 
From a financial perspective, the process builds on: 

• The economies of scale rendering the initial investment acceptable by all parties 

• The available micro-financing options that could alleviate the payments (both initial 

/ down payment and instalments) 
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Annex 1. 

Sizing a Solar Photovoltaic System to Hybridize 
with the Municipal Diesel Genset and the National 
Utility Network 

 
 

Sizing of solar PV systems in a microgrid such as that discussed for the Village 24 Initiative 

is a task that must be undertaken by an energy engineer and/or expert. However this section 

gives the general considerations that need to be taken into account, so that the municipality 

and/or other concerned entities can take note of them. 

 
The solar PV system under the V24 initiative scheme operates in two modes: 

 
1. Net metering mode with the EDL network allowing the subscribers to reduce their monthly 

utility bills. 

 
2. Fuel reduction mode with the local network allowing the municipality and subsequently 

the residents to reduce the diesel consumption and O&M costs on the backup generators. 

These two operation modes dictate certain constraints to be considered while sizing the 

system: 

 
• EDL net metering constraints: The currently available net metering scheme implemented 

in Lebanon allows the subscriber to reduce his/her monthly bills through ‘net consumption’ 
payments which are rolled over to the next billing cycle – in case of surplus – until the end 

of the fiscal / calendar year. In which case, any surplus is not financially remunerated, but 

is considered as a contribution to EDL’s electricity production. Therefore, sizing the system 

larger than the maximum yearly energy consumption would increase its upfront / investment 

cost while not increasing its financial benefits and returns to the correlated extent. This 

will result in an increased payback period as the return on investment is fixed (the yearly 

consumption). If and when EDL modifies its net metering scheme to allow a payment at 

retail rate for the excess of renewable energy power at the end of a given year, the above 

constraint can be readdressed. 

 
• The available diesel generators with which the system will synchronize and operate in fuel 

reduction mode. The latter mode ensures that the generators do not cycle below 30% of 

their rated power capacity in order to preserve the integrity of the generator’s mechanical 
components. Any excess PV production that will risk the generator going below 30% will thus 

have to be curtailed through the energy management system. Therefore, the rated capacity 

of the diesel generators and acceptable curtailment percentage of the total theoretical PV 

energy produced are constraints to be adopted in system design and sizing. It is important 

to note that the higher the PV energy curtailment, the larger the PV plant capacity and the 

lower the relative consumption of PV energy. Thus an increased upfront / investment cost of 

the system and its payback period is witnessed. 
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• Data collection: the sizing of the solar PV system is done based on the number of residents 

that will be part of the Village 24 Initiative and their actual electrical loads while adding the 

above constraints as limiting factors. It is highly recommended that the municipality installs 

meters in at least a sample of the interested subscribers’ households in  order to collect 

accurate consumption data with higher resolution. In the absence of such data, the PV sizing 

is done based on the total subscribers’ average load over a year or a survey-based estimate 

demand profile, which in theory should be close to the smaller generator size (refer to Annex 

2 on important distribution network caveats and required conditions in section 1 for more 

details). Next step is optimizing the system capacity based on the maximum curtailment 

constraint to keep it within economic carrying capacity limits. 

 
• Spatial availability: solar PV requires considerable roof and/or marginal land space. For each 

1 kWp capacity, an approximate surface area of 10 m2 is required. However, this value needs 

to be validated by the consultant given its sensitivity to other variables like land inclination 

and solar PV design (e.g. Inclination, single-axis tracking, etc.). 

 
• It should be noted that in times of intermittence (during off-grid operation), the 

synchronization system along with the system’s controller will ensure that the optimal 

generator(s) is(are) dispatched so that to match supply and demand while incorporating 

spinning reserve requirements and minimizing the need for solar PV energy curtailment. 

 
Having in mind the process flow of implementing a Village 24 Initiative presented in Chapter 

3, it would be optimal and a better practice if the sizing and optimization process of the solar 

PV system is divided into two sequential steps: 

 
1. During step 2 (preliminary study) of the process flow, an optimization process is undertaken 

so that to obtain a preliminary maximum feasible PV system capacity based on the maximum 

allowable curtailment percentage (usually less than 15%), the spatial availability, the available 

generator capacity (or the generator that will/may be purchased) and the total yearly load 

demand. A sample optimization sheet is available on CD with this present booklet where 

the user inputs the constraint parameters, the hourly load profile for a typical year and the 

hourly generation profile for a PV system at the specific location for a typical year. The sheet 

takes into account 12 hours of daily power cut-off under the alternating on and off scheme 

over a 48 hours period. This will be 6 hours on – 4 hours off – 4 hours on – 4 hours off – 6 

hours on – 6 hours off - 4 hours on – 4 hours off – 4 hours on – 6 hours off. The optimization 

procedure can be described by the below formula: 

 
 

Maximize (∑$%&' 𝑌𝑌𝑌𝑌) by varying the PV capacity 

Subject to: ∑$%&' 𝐶𝐶𝑌𝑌 ≤ Curtailment limit ∑$%&' 𝑌𝑌𝑌𝑌 ≤ Yearly demand 

 

Space required ≤ Spatial availability in m2 
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Where “Yi” is the solar PV energy produced in hour ‘i’ and is calculated by multiplying the 
mapped hourly specific yield by the PV capacity. Ci is the curtailed energy in hour ‘i’ during 

off-grid operation and is calculated as the excess solar PV energy in hour ‘i’ considering the 

minimum loading ratio of 30% on the diesel generator. 

 
Since this is an early stage sizing model, and due to the possibility of unavailability of the 

needed hourly generation and consumption data, the user has the option to input the yearly 

average load and the PV system’s specific yield at the set geographical location to output 

a typical hourly profile for the load and PV production (information can be found online 

on website such as http://globalsolaratlas.info) by mapping the inputted data to a typical 

consumption and generation profile in Lebanon. The model then outputs the maximum 

PV capacity while respecting the constraints which then can be used as the capacity top 

boundary for steps 3, 4 and 5 in the process flow. 

 
Individual shares to subscribers can then be distributed under the conditions that (1) the share 

size does not yield energy greater than the annual energy consumption of that subscriber, 

and (2) the sum of all the shares is less than or equal to the maximum PV capacity calculated 

in the optimization model. 

 

 
2. During step 5 of the process flow (detailed study), the renewable energy consultant(s) and 

system designer(s) should have accurate data in regards to the number of subscribers, their 

consumption profile and hence the maximum feasible PV system capacity. In this step, it is 

highly recommended that the consultant(s) simulate the system using an integrated energy 

system modelling software that provides the tools for the optimization of PV-diesel hybrid 

systems in order to verify the sizing calculations, the optimal operation and the financial and 

technical feasibility of the designed system. It is worth noting that obtaining an accurate load 

profile at this stage and running accurate simulations will reduce the risk of over-designing 

the PV system that has a 25-year lifetime. In other words, reducing the risk of having excessive 

curtailment (above the designed for limit) and/or not meeting the yearly financial returns. 
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Annex 2. 

Important Distribution Network Caveats and 
Required Conditions 

 
 

One of the assumed existing parameters for the Village 24 Initiative listed in Chapter 2 is the 

existence of a unified low voltage network to which the renewable energy plant would connect 

during utility blackouts. On the one hand, this initiative falls under the legal responsibility 

of the Energy Committee that will enter into contract with the National Utility Company 

(EDL), and is thus responsible for managing, operating and maintaining the local backup 

generation network. On the other hand, the renewable energy system synchronizes with the 

locally installed LV network during EDL blackouts through a fuel reduction device / energy 

management system. The energy management system monitors the instantaneous demand, 

the generator(s) load and the instantaneous PV production and manages and controls the 

solar PV penetration into the generation mix while ensuring a minimum loading ratio of 30% 

on the diesel generators and catering for the set spinning reserve. 

 
The section below lists important parameters to address when considering the installation of 

a renewable energy system for a community. 

 

 
A2.1 LV network design 

 
Villages that have a distributed backup service network will have to consolidate this network 

under the auspices of the municipality. Hence the network will consist of: 

 
• Diesel generators; in order for the network to be dynamic and efficient, at least two 

generators must be installed 

1- The first generator is sized based on the maximum village demand. This value could be 

provided from EDL bills or based on the EDL circuit breaker installed per household / institution 

2- The second generator is sized based on the average village demand 

 
• Power cables; cables need to be properly selected and sized as to provide the required 

current carrying capacity within the respected voltage drop limits 

 
• Synchronization panel; to synchronize the operation of the diesel generators 

 
• Individual meters; meters are installed at the households / institutions providing the kWh 

consumption reading per subscriber 
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During peak hours and seasons, the former coinciding typically in early mornings, and early 

afternoons to early evening where most of the family members are active in the households, 

while the latter being the result of an increase in the village residents or individual demands 

notably during the summer, the larger generator is operated. During off-peak hours, typically 

during the day, the smaller generator is operated. The switching between both generators 

depending on the demand and its safety operation has to be supervised and managed 

through synchronization. 

 
An optimal scenario would be if three diesel generators are installed and operated under a 

synchronization system. This would allow sizing one of the generators to operate with the 

solar system during daytime, sizing a small generator to meet the load during night time 

when it is at its minimum and sizing one generator to operate in synchronization with one of 

the other two in order to meet the demand during peak load hours. 

 

 
A2.2. LV network Caveats 

 
• Existing grid quality 

 
Some villages in Lebanon have taken on the initiative of centralizing their backup generations 

through the installation of a parallel Low Voltage (LV) network supplied by diesel generators 

to cater for the village’s power demand during utility cut-off times. These networks including 

the generators are usually owned, operated and maintained by the local municipality that bills 

the residents based on a tariff of 300 LL / kWh ($c20/kWh). A new decree (number 135/1/A.T) 

dated 28 July 2017 requires backup system providers (diesel operated generators) to charge 

the user based on his/her kWh consumption as opposed to billing based on the permissible 

peak power (circuit breaker capacity). To this end, all backup system providers have to install 

digital energy meters for the subscribers and will have to follow the Ministry of Energy and 

Water’s pricing for billing the customers connected to the diesel operated generators. 

 
As a first step, when collecting information about the electricity demand and current available 

models, both in terms of business models and backup solutions, the existing established 

network should be looked into thoroughly. The main elements to investigate include: 

 
a. The distribution network 

Village geography plays a major role when setting up the LV network; optimally, the generators 

would have to be installed equidistantly from the available households/consumers as to 

avoid oversizing cables in order to keep the voltage drop within acceptable limits (up to 8%). 

 
Branches emanating from the generators’ network should be balanced in terms of connections. 

In other words, dense neighborhoods should have more than one branch supplying the 

residences with electricity. This would also eliminate the need for oversized cables and a 

poor power quality in certain neighborhoods. Now that the new decree imposes the backup 

generators’ sector to charge the customers as per their consumption and not by trenches,  
the limit on peak power supplied is alleviated, rendering a possible increase in demand or 

even decrease in some cases on the diesel generator’s network and branches. Therefore 
sizing cannot take a limited power consumption but has to account for the maximum the 

household / institution might consume which is limited by their EDL subscription capacity. 

Therefore, a critical aspect to consider when installing the network or investigating it later is 

cable type and size; for the same voltage drop (a factor of cable length), aluminum cables 

have a higher cross sectional area than copper ones, as shown in table A2.1 below. 
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Table A2.1: Equivalent standardized cross sectional area at equal voltage drop 
 

Copper (mm2) Aluminium (mm2) 

6 10 

10 16 

16 25 

25 35 

35 50 

50 70 

70 95 

95 150 

120 185 

150 240 

185 300 

 
 
 

b. Grounding system and protection 

In most Lebanese areas, when acquiring a backup connection from the neighborhood diesel 

generator, the provider usually uses one (1) phase of the three (3) phases to connect one or 

several households in a way as to keep the balance between the phases. Grounding and earthing 

are usually absent or sometimes connected haphazardly, by connecting to the national utility 

ground or neutral, rendering no provision of safety measures. By doing so, whenever any fault 

occurs on the phase in question, there is no safe path to discharge any fault currents which 

may cause damage to appliances or components and possibly result in electrocution. 

 
When integrating the renewable energy source into the mix, system protection from the 

available networks both EDL and the LV diesel network should be taken into account. Any 

faults resulting from the ‘common practices’ would cause the system to keep disconnecting 

and not properly synchronize with either network thus resulting in a decrease in system 

performance and solar energy yield. 

 
c. Reservations for future expansion 

Some neighborhoods might experience an increase in demand, whether through the 

available households that have additional residents, more activity requiring increased 

electricity consumption, or through newly built households. Cables used in the network 

should be oversized by a minimum factor of 1.2 as a safety margin and a contingency for 

future expansion. 

 
In dynamic villages, where construction and residents’ occupancy are changing, network 
design / distribution needs to be constantly checked so to make sure the quality of the 

electricity does not fall below the recommended level. 



  

 

Dr Antoine J. Burkush, PhD                   Joun Development Projects Series Pro Bono 
 

 
 

• Current Switching methods (between different diesel generators) 

 
An efficient micro-grid / local grid should have a generator sized to provide the village peak 

demand when needed – namely during evenings, holidays, summer seasons – and another 

generator to cater for the average demand. 

 
Ideally, generators would be synchronized and connected to an automatic transfer switch 

rendering the network fully automated. The system would switch between generators to 

cover the instantaneous village consumption while making sure that the optimal generator is 

running under a high efficiency loading ratio to reduce unnecessary diesel and possible O&M 

costs. The available network should be designed for dynamic usage and hence has a flexible 

supply capacity to meet the somewhat flexible or changing demand based on seasons and 

time of day. In such a case, switching between the two available sources of electricity would 

be done automatically through a smart synchronization system that would be able to sense 

the demand and turn on the right generator (size). 

 
Should the switching be done manually, in which case the generators are not synchronized, 

synchronizing the generators and connecting them to a Programmable Logic Controller 

is required. The Programmable Logic Controller would be capable of monitoring the 

instantaneous demand, the renewable energy plant production and then control the 

operation of the generator in order to ensure the optimal performance of the whole system. 
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Annex 3. 

General Technical Specifications of the Solar PV 
system Complete with Metering Components 

 
 

A3.1 PV modules 

 
PV modules must be crystalline silicon PV modules that comply with the norm IEC 61215 

edition 2 and shall be qualified to and be classified by Class according to IEC 61730. PV 

modules shall also comply with the requirements of IEC 62716 (Ammonia Corrosion test). 

 
The modules shall also be tested through at least one of the following quality and durability 

programs: 

 
• Fraunhofer’s PV Durability Initiative (PVDI) testing 

• Atlas 25+ PV durability testing program 

• PVEL’s vendor qualification test program 

• NREL’s Qualification Plus for PV module reliability 

• VDE Durability Testing Program 

• TUV Sud Thresher or equivalent 

 
 

A3.2 Inverter 

 
For grid-connected operation, inverters are multi-string inverters. The inverters control the 

current into the grid to meet the requirements for connection functionality. These standards 

include a voltage and frequency range and requirement for “anti-islanding” to ensure that 
the inverter disconnects from the utility grid if the latter is not within the specified conditions. 

 
It is recommended that each PV generator with similar physical and radiation characteristics 

(tilt, temperature, radiation, etc.) are connected to one single MPPT. 

 
The grid-dependent inverter requirements shall also include the following: 

• Dynamic compensation of Reactive Power 

• Inverter automatic reconnection conditions 

• Linear output power control from a third device (read and write capabilities) 

• Utility-Interactive Photovoltaic inverter system 

 
They should also have the following certification: 

• Harmonic Current (IEC 61000-3-2 and / or IEC61000-3-4), IEC 62109-1/2 

• With anti-islanding protection as per VDE 0126-1-1 or similar 
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A3.3 PV Plant controller 

 
The PV plant controller unit shall be a fuel-reduction device, tested with successful experience 

of at least 1 year in operation in similar conditions and shall be compatible with the Genset 

Control Unit and communicate with the inverters to guarantee the proper operation of 

the existing and / or new gensets (genset efficiency, minimum part load, spinning reserve, 

reverse current protection, etc.). 

 
If the available genset does not include an embedded Genset Control Unit, then the Contractor 

shall supply and install a third party meter on the genset power lines to read the genset’s 
operational parameters. 

 
The PV plant controller unit should integrate communication protocols compatible with: 

1. Reading capabilities: current and voltage sensors and Genset Control Unit 

2. Writing capabilities: Inverters 

 
The controller should be able to communicate with the system’s components through RS485, 

Ethernet and/or RS232 (compatible with grid-connected inverter, existing Genset Control 

Unit, environmental sensor and electrical meters) 

 
A3.3.1 Monitoring sub-system and data logger 

It is recommended to have a complete monitoring sub-system that would have the following 

equipment: 

 
• Irradiance Sensor: Reference PV solar cell with voltage output. 

 
• DC Current and Voltage Transducers: Internal or external DC current transducers to measure: 

Electrical energy from PV generator, electrical energy to inverter. 

 
• AC Meters: Digital three phase meters with output pulse signal (open collector 1,000 p/ 

kWh); class II; 230V-50Hz; input: current (depending on rated power), Dimension 1-DIN 

module, compatible with monitor system. 

 
• Temperature Gauge: External ambient and PV modules temperature sensor (IP65). 

 
• Communication and Signal Interface: Device for real time visualization and download of 

stored data. A communication protocol compatible with external sensors, meters, inverters 

and Genset Control Unit should be used. A data logger can be a separate device or it can 

be included in the PV plant controller unit and should store current and historical data while 

having a data logging capacity that computes averages or integrates at least the following 

hourly values: Month, day, hour, irradiation, PV energy generation, inverter energy output to 

loads, AC consumed by the building, AC delivered to the grid, average voltage. Additionally, 

the logger shall allow remote monitoring and shall have at least the capacity to store two 

years of data. 

 
• Energy Display Unit: Energy management computing with display at least of: power values 

of PV generator, power in/out from the inverter (W); temperature (ºC) and voltage (V); 

irradiance (W/m2); ambient temperature (ºC); installation reference number. 
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• Evaluation software: Software PC compatible to perform monthly evaluation reports with 

at least the following indicators: year, month, energy values (kWh), in plane average daily 

reference yield, average daily PV generator normalized yield, average daily final normalized 

yield, performance ratio (%), solar fraction (%), AC energy consumed from the grid, and AC 

energy delivered to the grid. 

 
The software shall enable alarm configuration. 

 
 

A3.4 Smart Meters and Data Concentrator Units 

A3.4.1 Household / Institution Smart Meters 

General Specifications 

Description Value 
 

Current Reference Value (Iref) 5A 

 
Starting Current (Ist) 20mA 

 
Minimum Current (Imin) 0.25A 

 
Maximum Current (Imax) 80A 

 
Current Surge Withstand Capability 100A (continuously) | 2,400A (during 0.01s) 

Power absorbed by the current circuit (at Iref) < 0.3 VA 

Voltage Rated Value (Un) 127 – 230V 

 
Voltage Operating Limit (Un) 20% 

 
Voltage Thermal Capability 400V 

 
Voltage Circuit Load < 4.5 VA (without PLC transmission) 

 
Active Energy Measuring Accuracy Class B (EN 50470-3) 

 
Reactive Energy Measuring Accuracy Class 2 (IEC 62053-23) 

 
Test Constant Measuring Accuracy 1,000 pulses / kWh (kvarh) 

 
Temperature and Humidity 25˚C to 70˚C 

 
Operating and Sorting Range 25˚C to 85˚C 

 
Humidity Limit 95% (non – condensing) 
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Power – free Output (optional) 

 
Description Value 

 

Maximum Switching Voltage 280 Vac (DC switching not possible) 

 
Current (continuously) 0.5 AacMax 

 
 
 

 

Switching elements 

 
 

Description Value 

Maximum Operating Voltage 250 Vac 

Nominal Load 60A 

Switching capacity 20,000 VA 

Operating time < 30ms 

Number of Operations 105 

 

 

 

Communication Link 

 
Description Value 

 

Optical Port According to EN62056-21 

 
Used signals RX/TX 

 
Implemented Communications protocol EN 65056-46 

 
Speed 9,600 bauds 

 
 
 

 

PLC port 

 
• PLC modem within the A band according to CENELEC EN 50065 – PRIME 

• RS 485 port (2 wires) 

• 2 identical RJ11 connectors internally united; used signals: 

1. GND 

2. UP (a) 

3. UN (b) 

4. UN (b) 

5. UP (a) 

6. GND 
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A3.4.2 PV Plant Export Smart Meter 

 
Description Value 

 

Current Reference Value (Iref) 5A 

 
Starting Current (Ist) 40mA 

 
Minimum Current (Imin) 0.5A 

 
Maximum Current (Imax) 80A 

 
Current Surge Withstand Capability 100A (continuously) | 2400A (during 0.01s) 

Power absorbed by the current circuit (at Iref) < 0.1 VA 

Voltage Rated Value (Un) 127 – 230V 

 
Voltage Operating Limit (Un) 20% 

 
Voltage Thermal Capability 400V 

 
Voltage Circuit Load < 5 VA (Phase A & B) 

< 16 VA (Phase C)* 

 
Active Energy Measuring Accuracy Class B (EN 50470-3) 

 
Reactive Energy Measuring Accuracy Class 2 (IEC 62053-23) 

 
Test Constant Measuring Accuracy 1,000 pulses / kWh (kvarh) 

Temperature and Humidity Opertaing Range - 25˚C to 70˚C 

Operating and Sorting Limit Range -25˚C to 85˚C 

 
Humidity Limit 95% (non – condensing) 

 
 
 

* Multifunction meter, consumption requirements per EN 62053-61 
 
 

 

Power – free Output (optional) 

 
Description Value 

 

Maximum Switching Voltage 280 Vac (DC switching not possible) 

 
Current (continuously) 0.5 Aac Max 
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Switching elements 

 
 

Description Value 

Maximum Operating Voltage 250 Vac 

Nominal Load 60A 

Switching capacity 20,000 VA 

Operating time < 30ms 

Number of Operations 105 

 

 
 

Communication Link 

 
Description Value 

 

Optical Port According to EN62056-21 

 
Used signals RX/TX 

 
Implemented Communications protocol EN 65056-46 

 
Speed 9,600 bauds 

 
 
 

 

PLC port 

 
• PLC modem within the A band according to CENELEC EN 50065 – PRIME 

• RS 485 port (2 wires) 

• 2 identical RJ11 connectors internally united; used signals: 

1. GND 

2. UP (a) 

3. UN (b) 

4. UN (b) 

5. UP (a) 

6. GND 
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Complete with Resin encapsulated Cable Passing Measuring Current Transformers 

 
Description Value 

 

Operating frequency 50/60 Hz 

 
Resin encapsulating synthetic thermosetting 

 
Insulation reference voltage 0.72 kV 

 
Test voltage 3 kV x 50 Hz (per phase) 

 
Continuous overcurrent 1.2 In 

 
Rated short thermal current (I th) 80 In 

 
Rated dynamic current 2.5 x Ith 

 
Safety factor N  5 

 
Maximum Power Dissipation (max range value) 8W 

 
Short Circuit Current 35 kA x 1 sec. 

 
Operating temperature -25 + 50˚C 

 
Storage temperature -40 + 80˚C 

 
Manufactured according to IEC / EN 60044-1, VDE, BS, UTE 

 
 
 

 
A3.4.3 Data concentrator units 

 
Power Supply 

 
Description Value 

 

Rated Voltage Vn = 3x230 / 400 Vac 

 
Operating range 0.4 to 1.1 Un 

 
Maximum Power Consumption (normal conditions) 7W total / 37 VA per phase 

Maximum Power Consumption (forced conditions) 12W total / 37 VA per phase 

Insulation 10KV / 1 min between Ethernet and the other circuits 

2KV / 1min between the other circuits 
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Meter Parameters 

 
Description Value 

 

Nominal Voltage 3x127 – 230 / 400 Vac 

 
Current 3x5 (10) A 

 
Frequency 50 Hz 

 
Accuracy - Active: Class B or 1 (EN 50470-3 or IEC 62053-21) 

- Reactive: Class 2 (EN 62053-23) 
 
 
 
 

 
Communications 

 
• 3 Low Voltage PLC Communication Lines 

• Connectors: 

- 1 V.A – 1V.N 

- 1V.B – 1V.N 

- 1V.C – 1V.N 

• Characteristics: PRIME signal according to version 1.3.6. – 3 independent channels in Tx and 

Rx – 1 Vrms signal over an impedance of 2 Ohms – Dynamic range 65dB 

• Ethernet port: TCP / IP Protocol - Ethernet (standard) 10Mb / 100Mb – Auto MDI – X 

(crossover) – Insulation: 10KV / 1 sec 

• 3G / GPRS module: PH8: Five band, 800/850/AWS1/1900/2100MHz – Double SIM 

• Serial Port RS485/RS232 SRV 

 
 
 

Measurement characteristics 

 
Description Value 

 

Current 3x5(10)A 

 
Reference Voltage 3x127 – 230 /400 Vac 

 
Frequency 50 or 60Hz (according to model) 

 
Energy Accuracy Class B active (EN 50470-3) 

Class 1 reactive (EN 62053 – 23) 

 
 
 
 

Battery 

 
• When disconnected: 500 days 

• When connected and supercap charged, interruptions of 1hour are possible without using 

the battery 
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Environmental characteristics 

 
Description Value 

 

Operating range -25˚C to 60˚C (outside the cabinet) 

 
Storage range -25˚C to 70˚C 

 
Humidity < 95% (non – condensing) 

 
 
 

 

Built-in antenna 

 
• Built-in omnidirectional antenna or built-in directive antenna, including a fixing accessorize 

to guarantee the insulation of 10KV. 

 

 
IP / IK classification 

 
• IP 65 / IK 09 

 
 

Cover Protection 

 
• Class II and double isolation 

 

A 3.5 Private internet connection for remote reading 

A3.5.1 M2M Alfa SIM cards 

Machine 2 Machine (M2M) Alfa SIM cards will be installed on the existing public and on the 

servers (typically the EDL department in charge of the meter reading in the area and the 

municipality) creating a secure data transfer connection. 

 
A3.5.2 4G Alfa Dongle 

A 150 Mbps dongle to be installed on servers (typically the EDL department in charge of 

the meter reading in the area and the municipality); the dongles should have the following 

features: 

- Compatible with LTE, EDGE, GPRS and GSM networks 

- Compatible with Windows XP, Windows Vista, Windows 7 and MAC operating systems 
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Annex 4. 

Single Net Metering and the Village 24 Initiative 

 
A4.1 Single Net Metering 

 
Net metering is a billing technique based on EDL decision No. 318-32 / 2011 that allows residential, 

commercial, and industrial entities to produce electricity using renewable energy, and send the 

additional production not used on the site itself back into the grid. Over any given accounting 

year (starting from January 1st to December 31st), installers of renewable energy systems would 

be allowed to export their respective electricity production at times when these are not used 

locally. At the end of each billing period (commonly: 2 months), the installer of the renewable 

energy system will be charged only for the net amount of power consumed from the grid, i.e., the 

import minus the export of power. If there is excess power injected to the grid, over and on top 

of those imported, then this excess power is rolled over to the next billing period. At each billing 

period, whenever exports are greater than 75% of the import the customer’s connection fees  

are cancelled. This goes on until the end of the year, where if electricity exported is more than 

imported, EDL will zero the meter. This will entail no financial transfers from EDL to the subscriber. 

 
A4.2 Village 24 Initiative or the Community Net Metering 

 
Community net metering uses the concept of the single net metering policy mentioned above 

and based on the same decree. With community net metering, households / institutions can get 

together and install a renewable energy farm in one area and the output of this farm can be divided 

into the number of subscribers that invested in installing it. Each investor / subscriber would 

import power from the grid and therefore will have the same import characteristics as before 

(single meter at the households / institutions), however the subscriber’s exported renewable 

energy power from the renewable energy farm is measured through a dedicated meter - based 

on EDL recommendations and - installed at the point of connection with the utility network (refer 

to Annex 3). The export value will be calculated based on the percentage share of ownership for 

that subscriber in the solar power plant. It is a virtual net metering process. 

 

To this end, a dedicated billing tool has been developed for the billing department at EDL, 

hosted at the collection department under whose jurisdiction the Village 24 implementation 

falls; in the case of Kabrikha, it is the collection department of Jouwaya in the South of Lebanon. 

 

The tool aims at providing the billing team with indexes for bi-monthly individual imports 

(consumption from EDL) and exports (power fed back to EDL) for each subscriber. 

 

Therefore once the system capacity and technical details are known and subscriptions (shares 

from the system’s total investment cost) have been paid, the Energy Committee would input the 
subscribers’ details (names, meter ID, branch ID, etc…) along with their shares of the system’s 
output into excel which can then be uploaded into the billing software by EDL. This enables 

the tool to read the PV output production at the end of the 2-months cycle and calculate 

the individual power export per subscriber using their percent share (of the total exported 

renewable energy power). EDL will then have its import and export indexes per subscriber 

to issue their respective bills. The software will automatically estimate, save and rollover any 

excess power of individual subscribers per billing period to the next billing period. 
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Annex 5. 

Benefits of Community Scale Renewable Energy 
Systems 

 

 
To date, in Lebanon, distributed installations are the most common implementation set 

up available, given their cost and relatively smooth power production profile. Installing a 

distributed solar PV system would currently cost in the range of 1 -1 .5 $/kWp depending on 

complexity and on the connection (network) required. It would also require 10 m2 per kWp. 

 
Community solar power provides several benefits, of which: 

 
1. Lower Cost 

Going the community scale route provides nearly 40 - 60% reduction on the investment cost 

normally attributed to the ‘economies of scale’ i.e. the development process in quantities and 
the specific (large capacity attributed to community level consumers) systems designs. 

 
2. New market segments 

The specific designs and larger scales create a new pool of end users / customers. In particular 

the available sizes (capacities) and its modularity renders the systems uniquely appropriate 

to meet a community level demand. 

 
3. Alignment with local interest 

The investment in such technology at the local level not only meets the local demand but also 

creates job opportunities for the local residents and allows the village to reduce health risks 

from polluting energy sources through the reduction of dependence on diesel generators. 

 
4. Flexible system arrangement 

As opposed to the distributed system, the community scale system provides additional flexible 

arrangements, namely when it comes the system’s operation over its lifetime in cases where 
the user decides to move or is unable of continuing the payments, etc… The share ownership 

allows the user to simply sell his shares as opposed to having to remove a system and sell it. 

 
5. Professional management 

It is more likely that the community system will be operated and maintained by individuals 

nominated by the Energy Committee. Any need for maintenance, whether preventive or 

corrective, falls under this individual’s responsibility and job description, hence reducing the 

performance risk. 

 
6. Reduced roof space 

Finally, distributed systems require localized space that could be used for other ‘services’ 
such as water tanks, solar water heaters, antennas and technical rooms. In some areas, the 

needed roof space might not be available or might be public owned which would require 

permits and agreements to install a solar PV system. The community scale set up potentially 

solves the space issue. 
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Annex 6. 

Template Letter of Preliminary Approval 
 
 
 
 
 

Template available on the CD provided with this booklet  

 اللبنانية الجمهورية

               :محافظة

                 :قضاء

                 :بلدية
 

               :رقم قرار

 
وع تركيب تلزيم على المبدئية الموافقة :الموضوع  على واط/كيلو       بقدرة المتجددة الطاقة مشر

 .العقارية        منطقة من        رقم العقار

 
 ،              بلدية مجلس إن

 ,             تاري    خ البلدي المجلس جلسة محض   على ءً   بنا

اعي رقم   بنا   الموافقة على ءً   بنا (,قانون البلديات وتعديالته) 118/1977ء على المرسوم اإلشتر
وع تنفيذ تلزيم على المبدئية  عن كناية وهو ومتجددة نظيفة طاقة توليد مشر

 واط،/كيلو       بقوة آخره إلى ،(هوائية مزرعة أو شمسية مزرعة)           

 مرفقة المنشأة هذه الدارة لجنة وتشكيل المزرعة، هذه تركيب على لبنان كهرباء مؤسسة موافقة وبانتظار

 .ربطااسمائهم 

 
ي  ما يقرر

 :يأتر

 

وع على المبدئية الموافقة :األولى المادة          العقار على ومتجددة نظيفة طاقة توليد انشاءمشر

 احالة :يةالثان المادة .واط/كيلو      وقدرها انتاج بقدرة العقارية      منطقة من
 المنشأة هذه تركيب على النهائية الموافقة الخذ لبنان كهرباء مؤسسة الى القرار هذا

 .الخصوص بهذا المؤسسة مع اتفاقية وتوقيع

كي    من مؤلفة المنشأة هذه الدارة لجنة انشاء :الثالثة المادة  .ربطا اسمائهم المرفقة المحتملي    المشتر

لغ ويب ينشر  :الرابعة المادة  .الحاجة تدعو حيث القرار هذا ً 
 

 

ي 
                ف 

 
 البلدية رئيس           الرئيس نائب         األعضاء
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Annex 7. 

Theoretical Financial Appraisal of a 100 kWp Solar 
PV System 

 
 

A 100 kWp system is herewith presented as an example for ease of demonstration; it is 

highly recommended that this example be presented during the meetings, as to provide as 

concrete information as possible at the decision making steps. 

 
Assumption for this financial appraisal are as follows: 

 
• A 100 kWp system, together with its network, communication system (smart meters, data 

concentrator units, laptops, internet…) may cost up to 150,000 USD, all inclusive. 

 
• We assume that each subscriber in the Village 24 initiative has 1% of the power output of 

the 100 kWp system and therefore owe a maximum of 1,500 USD for their respective share 

of the system. 

 
• Annual operation and maintenance cost is assumed to be $3,000 (approximately 2% of 

capital costs), meaning that each subscriber has to pay $30 each year for the solar PV (or 

app. $2.5 per month). 

 
• The net capacity factor is 17% (taking into account maximum curtailment of the solar PV 

of 15%), meaning that each subscriber will benefit from 1,500 kWh per year (this is a rough 

estimate and depends also on the geographic location in Lebanon). 

 
• The average cost of electricity (combining EDL current rate with the possible diesel 

generator electricity prices that are varied between $c16 - $c26/kWh – depending on oil 

prices), is assumed to range from $c13 - $c18/kWh. 

 
• Three discount rate scenarios are taken: 

- A discount rate of 13% with 5 years repayment period (similar to current rates of micro- 

finance loans – refer to Annex 9 for the available micro-finance institutions) 

- A discount rate of 5%, assuming all the money is put up by the subscriber without a loan 

(therefore it is foregone interest – assumed at 5% - of this money) 

- A discount rate of 2.6% (assuming the NEEREA soft loans are extended to the Village 24 

Initiative). 
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The net present value (NPV) and the payback period of the above scenarios (combining low 

oil prices and high oil prices with the three discount rate assumptions) will yield the below 

dynamic payback periods listed in table A7.1: 

 
Table A7.1: Dynamic payback periods for the present case scenarios 

 

Discount 2.6% (NEEREA) 5% (equity) 13% (micro-finance) 

Oil Price Low High Low High Low High 

NPV ($) 3,055 5,603 2,021 3,970 561 1,590 

Simple PBP 

(years) 

4.2 3 4.2 3 4.2 3 

Dynamic 

PBP (years) 

Positive 

cashflow 

Positive 

cashflow 

5.94 4.13 7.79 Positive 

cashflow 

 
All scenarios are positive with the exception of obtaining a micro-financed loan to pay for 

the required capital costs, coupled with low oil prices. Therefore it is highly recommended 

for the Ministry of Energy and Water, the Lebanese Central Bank and the Lebanese Center 

for Energy Conservation to assist the Village 24 subscribers to tap into the NEEREA loan. 

The best case scenario will lead to a payback period of 6 years and a net present value of 

over $2,200, i.e. almost a return of 1.5 times the capital investment. 
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Annex 8. 

Energy Committee by-laws and Internal Contract 
 
 
 
 
 

شمسية  مزرعة ادارة نظام
 مقدمة

 
تفاقي ة م ع مؤسس ة  ا ت م توقي عان  وبع د الدولي ة للمعايي ر وفق ا وذل ك واط/كيل و   بقدرة متج ددة طاق ة مزرع ة تركي ب مً   ت  أن بع د

ن ه  ذه المزرع  ة منه  ا تحدي  د حق  وق وموجب  ات المس  تفيدين م  بينهم،الغاية  فيم ا تش كيل لجنة ادناه الموقعي ن ق رر (مرفق ة ربط ا)كهرب اء لبن ان 
 وتنظي  م ،        اءقض          محافظ  ة ف  ي الواقع  ة       والمنش  أة ف  ي بل  دة  ...(الشمس  ية أو الهوائي  ة،)

ا ي ً   الزام النظ ام ه ذا ويعتب ر .عليه ا والمحافظ ة وصيانته ا اس تعمالها حس  ن أج  ل م  ن ادارته  ا كان  س واء المنش اة  ذهه م ن مس تفيد ً ل ل ك ً 
وني  ة كهربائي  ة س  اعة ولدي  ه البل  دة ف  ي عق  ارا مس  تاجرا او مال  كا  الحق  وق م  ن ح  ق صاح  ب ول  كل باس  مه، الكتر

 .ي  ةً   الملك ح  ق ع  ن رع  ةً   المتف

 
 تتأل  ف :الهيئة العامة للمنشاة - الً   او

 المنش  أة م  ن باالس  تفادة يرغب  ون الذي  ن       بل  دة وس  كان اهال  ي م  ن للجن  ة العام  ة الهيئ  ة

 .قبله  ا م  ن الموقع  ة اإلتفاقي  ات عل  ى ووافق  وا نظامه  ا عل  ى إطلع  وا والذي  ن

 
وط - ثانيا    :المنشاة الى االنضمام شر

ك يتمكن ان •  .المنشاة من وعمليا تقنيا االستفادة من المشتر

اكا يملك ان • ونية كهرباء ساعة يملك وان لبنان كهرباء مؤسسة مع رسميا اشتر  .الكتر

ا حكم حقه يسقط واال بانتظام، يملك ما على المستحقة لبنان كهرباء مؤسسة فواتت   يدفع ان •  من وفورا ً 

 .المنشأة من االستفادة

ي  المقطوعيات فرق المتضمنة الفاتورة يدفع ان •  وذلك االجراء المرعية التعرفات حسب العداد سجلها التر

ي 
كات او لبنان كهرباء قبل من المعتمد اإليصال تقديم ولدى الطاقة تسليم موقع ف   .قبلها من المخولة الشر

 .الصيانة اعمال من عليه يتوجب ما بدفع يقوم ان •

م ان • ي  والتعديالت اللجنة بنظام يلتر   .عليه تطرأ قد التر

ي  العامة الهيئة باجتماعات يشارك ان •  .اليها يدعا التر
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 :اللجنة مركز - ثالثا

ي  اللجنة مركز يكون -
 .البلدي المجلس رً   مق ف 

 
 :االدارية الهيئة - رابعا

 .صندوق وأمي    ش أمي    و رئيس ونائب رئيس من االدارية الهيئة تتألف -

 . اللجنة رئاسة حكما البلدية رئيس يتولى

 .الغت   وتجاه والخاصة يةً   الرسم والهيئات القضاء أمام اللجنة ثلً   يم الذي هو الرئيس ً ن ا

أسها ياتً   الجمع جلسات حضور أجل من الدعوات بتوجيه اللجنة رئيس يقوم  .ويديرها ويتر

 
 .الرئاسة نيابة مهام حكما البلدية رئيس نائب يتولى

 
 .الش مهام امانة        يتولى

ي  العامة الهيئة تقرره ما حسب االنتخاب او التعيي    عت  )
 (تعقده اجتماع اول ف 

 :يمسكا ان الش وامي    الرئيس على

 
 ومح  ل وهويته  م فيه  ا يملك  ون أو يملكونه  ا الت  ي األقس  ام فيه  ا ي  نً   يب العام  ة الهيئ  ة اعض  اء بأس  ماء الئح  ة .1

ت ملف  ا .2 .اللجن  ة تج  اه ي  ةً   والمال ي  ةً   القانون ووضعيته  م اقامته  م
لق  ة  اللجن  ة والس  جالت ومجم  ل المس  تندات المتع  وان يحتفظ  ا بنس  خ ع  ن جمي  ع االتفاق  ات ,به  اً 

ل  ق متع ه  و م  ا ً ل وك والتصامي  م يةً   الرس  م واألوراق والعق  ود  .المنش  أة ب  ادارة ً 

ي  السجالت 3. لقة المتع والقيود واألوراق االجتماعات محاض   على تحتوي التر  .بها ً 

ي  والمستندات الدفاتر هذه جميع تحفظ 4.
 .اللجنة مركز ف 

 
 اول ف  ي العام  ة الهيئ  ة تق  رره م  ا حس  ب االنتخ  اب او التعيي  ن عب  ر) .الصن  دوق امان  ة مه  ام      يتول  ى

 (تعق  ده اجتم  اع

 :وينظمان يمسكا ان الصندوق وامي    الرئيس على

 .يةً   الرسم واالدارات الدولة مع وخاصة الغت   مع عالقاتها بجميع اللجنة محاسبة وملفات دفاتر .1

ظمان ين .2 ان ً   .قادمة سنة ً ل ك عن المرتقبة المصاريف يةً   مت  

 .الصيانة صندوق ومستندات اوراق ينظمان 3.

ي  والملفات والمستندات الدفاتر هذه جميع تحفظ 4.
 .اللجنة مركز ف 

 
 بتقنيي  ن االس  تعانة ويمك  ن اللجن  ة أعض  اء م  ن تقني  ة أو استش  ارية لج  ان تش  كل أن االداري  ة للهيئ  ة يمك  ن كم  ا •

 .اعضائه  ا خ  ارج م  ن وإختصاصيي  ن

 .يةً   جانً   م هي  الهيئة اعضاء مهمة ً ن ا •

 ف  ي العام  ة الهيئ  ة عل  ى عرضه  ا يت  م ان عل  ى والمالي  ة المادي  ة الهب  ات االداري  ة الهيئ  ة تقب  ل ان الممك  ن م  ن •

 .تعق  ده اجتم  اع اول

ي  قبولها فور الهبات تسجل •
 . اللجنة سجالت ف 

 خ  اص حس  اب ف  ي فيه  ا المعت  رف المص  ارف اح  د ف  ي       ع  ن قيمته  ا تزي  د الت  ي االم  وال توض  ع •

 .باالتح  اد الصن  دوق وامي  ن بالرئي  س منوط  ا علي  ه التوقي  ع ح  ق يك  ون ان عل  ى اللجن  ة باس  م
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 :االدارية الهيئة اجتماعات - خامسا  

 اس تثنائية اجتماع ات تعق د ان له ا كم ا الرئي س م ن بدع وة ش هر كل الدوري ة إجتماعاته ا االداري ة الهيئ ة تعق د •

 .العام ة الهيئ ة أعض اء م ن %10 ذل ك طل ب ح ال ف ي

 
 :العامة الهيئة اعضاء وواجبات حقوق - سادسا  

اك رس وم م ن اللجن ة اعض اء جمي ع يعف ى •  م ن الم وردة الطاق ة كان ت ح ال ف ي الفات ورة عل ى ال واردة االش تر

 .من  ه المس  تهلكة الطاق  ة م  ن %75 بح  دود اقل  ه لبن  ان كهرب  اء ش  بكات عل  ى المنش  أة

 .اللجنة اعضاء من كل من المستهلكة الطاقة احتساب يتم •

اك ب  دل م  ن تغذيت  ه تج  ري صن  دوق انش  اء يت  م لذل  ك اللجن  ة اعض  اء عات  ق عل  ى ه  ي الصيان  ة أعم  ال إن •  اش  تر

 :التال  ي الش  كل عل  ى ش  هري

ي المنشأة =
ك ف  اكات الصيانة وفقا لمقدار حصص كل مشتر  االدن  ى الح  د ان = .تدفع اشتر

 مجم  ل قيم  ة م  ن بالمائ  ة 3,5 بحوال  ي س  نويا يق  در المنش  أة وصيان  ة تش  غيل لكلف  ة

 .المنش  أة اس  تثمار

ي  لحظ يتم =
ي  الطارئة لالعطال خاص باب للمنشاة السنوية الموازنة ف   .المنشأة لها تتعرض قد التر

 ويعتب ر (    رق م) الج دول ف ي مبي ن ه و لم ا وفق ا المنش أة ه ذه ف ي حصت ه مح ددة اللجن ة ف ي عض و كل •

كا ي  التعداد بمنظوم ة مش تر
 .الصاف 

 البن  د ف  ي المذك  ورة االنتس  اب ش  روط م  ن ش  رطا يفق  د عض  و كل اللجن  ة عضوي  ة م  ن مس  تقيال حكم  ا يعتب  ر •

ل  ه ب  اع أوالراب  ع  اكه بتجدي  د يرغ  ب يع  د ل  م أو مت    .اللجن  ة ف  ي إش  تر

ك يحق ال أنه على • ك ان للمشتر ي  التعاقدية السنة انتهاء بعد اال اللجنة يتر  الى  /  /  من تمتد التر

ط  /  /  .التعاقدية السنة انتهاء من شهرين قبل هذه نيته خطيا للجنة االدارية الهيئة اعالم شر

ي  التعاقدية السنة خالل اللجنة الى جديد عضو اي ادخال يمكن ال •  الى  / /  من تمتد والتر

ط اعالم الهيئة االدارية للجنة خطيا نيته بان يصبح عضوا فيها قبل شهرين من بدء السنة التعاقدية /  /  .شر

 مال ك بي ن ي ةً   الملك توزي ع أو القس م ي ةً   ملك ف ي الش يوع حال ة) مالكي ن ع دة الواح د للمن زل او للقس م كان اذا •

 ع  ن بينه  م فيم  ا والتضام  ن بالتكاف  ل مس  ؤولي    المالكي  ن ه  ؤالء جمي  ع يعتب  ر (,االنتف  اع ح  ق وصاح  ب الرقب  ة

 .اآلخري  ن تبلي  غ بمثاب  ة أحده  م تبلي  غ ويعتب  ر الصيان  ة اعم  ال مصاري  ف ف  ي المن  زل او القس  م نصي  ب

 .المنشاة على المتوجبة التصليحات مصاريف جميع حض دون من الصيانة نفقات تشمل •

 
ا سابع  :العامة الهيئة اجتماعات - ً 

 .اإلدارية الهيئة ذلك طلبت اذا استثنائية اجتماعات تعقد ان ولها أشهر ستة كل إجتماعاتها العامة الهيئة تعقد •

 لصق ا او البل دي المجل س م ن موظ ف بواس طة مباش رة ام ا الجمعي ة موع د م ن اس بوع قب ل الدع وات تبل غ •

 .القس م ب اب عل ى

 ويك ون ,األول ى الجلس ة ف ي األق ل عل ى أالعض اء م ن المطلق ة ي ةً   األكت   بحض ور الً   ا قانون ي االجتم اع يعتب ر ال •

ا قانوني   .الحاض رة ي ةً   باألكت   قراراته ا الهيئ ة الالحقة،وتتخ ذ الجلس ة ف ي حض ر بم ن ً 

 الت ي المواضي ع بح ث عل ى الرئي س يواف ق ل م م ا ,له ا المح ددة المواضي ع الً   ا الجلس ة ف ي تناق ش أن يج وز ال •

 .مباش رة تط رح

ي  القانونية القرارات نً   ا •  .التصويت عن والممتنعي    والمخالفي    الغائبي    تلزم الجمعيات تتخذها التر
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 :المنشأة صيانة اعمال - ثامنا  

كة مع االدارية الهيئة تتعاقد • ورية الصيانة عملية الجراء مختصة شر  .للمنشأة الض 

كة يبقر  • ي  للشر  .الصيانة اعمال بمهام القيام اجل من االفضلية المنشأة تركيب تولت التر

 
 يج  وز :النظام تعديل - تاسعا  

ي  ة النظ  ام ه  ذا تعدي  ل العام  ة اللهيئ  ة  ال أن ش  رط اإلداري  ة الهيئ  ة إقت  راح عل  ى بن  اء أعضائه  ا ثلث  ي بأكت 

 .لبن  ان كهرب  اء مؤسس  ة م  ع الموقع  ة اإلتفاقي  ة م  ع التعدي  ل ه  ذا يتع  ارض

 
ا    :اللجنة حل - عاشر

ا حكم   محلول  ة اللجن  ة تعتب  ر •  اصبح  ت او معه  ا، الموق  ع العق  د لبن  ان كهرب  اء مؤسس  ة فس  خت ح  ال ف  ي ً 

 ألىي  يع ود أن دون للبلدي ة، وج دت ح ال ف ي وممتلكاته ا أمواله ا تع ود ان عل ى تقني ة منفع ة دون م ن المنش أة

ل الح   ه  ذا ع  ن نات  ج تعوي  ض أو مطل  ب أو ح  ق ب  أي أعضائه  ا م  ن  ً
. 

 
 ً ل ك :حل الخالفات -حادي عشر 

ل  ق يتع خ  الف  حبي  ا يح  ل االداري  ة الهيئ  ة وبي  ن بينه  م أو اللجن  ة أعض  اء بي  ن تنفي  ذه أو النظ  ام ه  ذا بتفس  ت   ً 

 .االج  راء به  ذا ف  ورا لبن  ان كهرب  اء مؤسس  ة اع  الم ش  رط اللجن  ة ح  ل يت  م االم  ر تع  ذر ح  ال وف  ي
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Annex 9. 

Existing Micro-Finance Institutions in Lebanon 
 

 
 

After setting up the Energy Committee and during the detailed study phase, individuals are 

highly encouraged to consider available options for acquiring the money for their respective 

shares. Hereafter are available institutions that offer financing options for a committee or for 

individuals. 

 
A9.1 Energy Committee Financing Options: 

 
A9.1.1 NEEREA 

 
The National Energy Efficiency and Renewable Energy Action (NEEREA), launched in 2010 

by the Central Bank of Lebanon, provides commercial banks with incentives to grant loans to 

finance an Energy Saving or Renewable Energy Project. The loan size can go up to $10M with 

a repayment period of 14 years. The loan has an effective interest rate of 2.6% with a grace 

period of up to 4 years. Figure A9.1 here below shows the comprehensive application process. 

 

 
Figure A9.1 NEEREA application process 

 
 

If loan > 20,000$ 

 

If loan < 20,000$ 

 
 

 

 

Commercial 

Bank 

 

Engineering 

Consultant 

 

 
Beneficiary 

 
Official Technical 

Review 

by LCEC 

 
Central Bank 

of Lebanon 

(BDL) 

 

Unofficial Technical Review 

by LCEC 
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Technical Review of NEEREA Loan – LCEC 

 
1. Proposal Contents 

2. Contact Details of Involved Parties 

2.1 Project Owner Details 

2.2 Consultant Details 

2.3 Bank Details 

2.4 Product Suppliers Details 

3. General Description of the State of the New Facility 

4. Narrative Description of the Proposed Project 

4.1 Rationale and Objective 

4.2 Presentation of the Proposed Project 

5. Loan Request Summary Sheet (EE measures) 

6. Financial Analysis Summary (Cost savings and Payback) 

7. Upcoming Situation of Energy Consumption 

8. Detailed Feasibility Study of the Project (Economic, Financial and Environmental 

Sustainability Analysis) 

9. Catalogs and Data Sheets 

10. Invoices and Quotations 
 
 

A 9.1.2 Kafalat Energy 

 
The Kafalat Energy Program extends loan guarantees of 75% to small and medium enterprises 

to finance renewable energy and energy efficiency projects. The loan is provided by the 

Lebanese Commercial Banks, the loans can go up to $333k with a repayment period of 15 

years. Interest is at a rate of 2.75% on USD currencies and 3.84% on LBP currencies with 

a 1.5% guarantee fee and a grace period of up to 2 years. Table A9.1 hereafter provides 

additional information on the available programs. 

 
Table A9.1: Kafalat Energy Program 

 
 

 
Name of Programs 

 

Program A - 

Energy Efficiency 

Program B - 

Renewable Energy 

generation for 

internal use 

Program C - 

Renewable Energy 

generation for sale to 

third parties 

 
 
 
 

Investment type 

 
To finance the adoption 
of or conversion to 

sustainable energy 

consumption, i.e. to 

optimize an energy 

system to consume less 

To install a renewable 

power generation 

system, and consume 

the produced electricity 

for internal use, to 

replace fossil fuel based 

electricity 

To install a renewable 

power generation 

system, with the aim of 

selling all or part of the 

produced electricity to 

others, including the 

public grid 

 
Maximum loan amount 

LBP 500 Million 

or equivalent in USD 

LBP 500 Million 

or equivalent in USD 

LBP 1,320 Million 

or equivalent in USD 

Loan Duration or equivalent to in USD Up to 15 years Up to 15 years 

Guarantee 75% 75% 75% 

Interest Rate (%) 3% 3% 3% 

 
Grace Period 

Between 6 months and 

1 year 

Between 6 months and 

2 years 

Between 6 months and 

3 years 
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Eligible applicants are SMEs (Individual, Sole Proprietorship, Simple Partnership, limited 

liability company (SARL), joint stock company (SAL), Cooperative, NGO) with less than 

40 registered employees operating in one of the five subsidized sectors: Industry, Tourism, 

Agriculture, High Technology and Crafts. 

 
Non Eligible Types of SMEs 

In addition to the activities not supported by any of Kafalat’s guarantees, SMEs which are not 
eligible for Kafalat Energy in particular, are: 

 
• Energy Consultants 

• Energy Service Companies (ESCO) 

• Energy Contractors 

 
These companies are engineering companies specialized in energy, and prepare packages of 

energy efficiency measures or renewable energy installations for their clients. 

They are not eligible for Kafalat Energy themselves, but their clients might be, should they 

meet the eligibility criteria. Thus the application should be made in the name of the final 

beneficiary of the loan i.e. their client. 

 
Technical Eligibility 

In order to ensure the fund will be used by the most energy beneficial projects, energy 

savings (Programme A) or renewable energy generation (Programmes B & C) relative to the 

initial investment will be compared to a benchmark in each technology. 

 
Programmes B & C - Renewable Energy 

When submitting to the above programs, the requesting file should include the following 

information: 

 
1. Current Energy Situation: The report should detail the current sources of energy generation, 

costs and problems. Supportive documents such as EDL bills and generator/diesel bills must 

be provided. In addition, the resources of the proposed renewable energy solution must be 

presented along with all the site constraints. 

 
2. System Design Considerations: The design must be coherent such that equipment sizing, 

selection and specifications are optimal. All losses must be accounted for, and all electrical 

connections compliant to applicable standards. This is to ensure a fault free operation, and 

reduce operation costs. 

 
3. Energy Yield Calculation: The energy yield calculations must be accurately performed with 

a computer-based calculation tool, and take into consideration all the previously mentioned 

parameters. If available, commercial or proprietary software should be used. If not available, 

the calculation steps will be explained and justified in detail. In any case the calculation must 

include a comparison to a business as usual scenario. 
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Indicators for files evaluation 

1. Key Energy Indicators: The results should emphasize the energy benefits of the project. 

They could be presented as follows: 

 
• Total energy yield in kWh/year 

• Specific energy yield in kWh/kWinstalled 

• Performance Ratio (PR) in % 

• Overall System Conversion Efficiency in % 

• Nominal output current in A 

• Nominal output power in kW 

• Avoided CO emissions in tons of CO . This information is mandatory. 

 
2. Key Financial Indicators: They should be justified by pro-forma invoices, previous energy 

bills of the facility, and take into account the time value of money. 

 
• Capital cost of all components 

• Engineering and Installation costs 

• Operation and Maintenance costs 

• Savings-to-Investment ratio (SIR) 

• Levelised Cost of Energy 

• Net Present Value of project 

 
A9.1.3 Kafalat Basic 

 
Kafalat Basic is a loan guarantee program of 75% provided to Lebanese SMEs to finance 

fixed assets and working capital needs. It is provided by the Lebanese Commercial Banks 

with a loan size of up to $200k and a repayment period of 7 years. The interest rates that 

apply to this loan are 3.75% on USD currencies and 3.85% on LPB currencies and a guarantee 

fee of 2.125%. This loan includes a grace period of 6 month to 1 year. 

 

 
A 9.1.4 LEEREFF –Lebanon Energy Efficiency & Renewable Energy Finance Facility 

 
The LEEREEF is a EUR 80Million loan provided by the European Investment Bank (Eur 

50Million) and Agence Française de Développement (EUR 30Million) supporting small-scale 

investment in energy efficiency (EE) and renewable energy (RE). LEEREFF aims to finance 

projects ranging from a minimum of $54,000 of investment to a maximum of $60Million of 

investment. The total interest rate on a LEEREFF loan will be computed on the basis of the 

weighted average of the interest rates charged by EIB and AFD plus a margin of 3.75% for 

the local commercial banks, plus a commission of 0.5 percent for BDL. Then a percentage 

equivalent to 1.5 times the interest rate on one-year treasury bills in liras will be subtracted 

from the total interest rate and as a result the final interest paid by the borrower will be close 

to zero. The local banks will pay the interest to EIB and AFD, while BDL will provide liquidity 

in liras to the banks equivalent to one and a half times the amount of the loan. 
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A9.2 Individual Financing Options (micro-finance) 

A9.2.1 Emkan 

Emkan is a Lebanese financial institution licensed by the Central bank of Lebanon and 

established by Bank Med in June 2011. Emkan provides micro enterprises, small enterprises 

and employees with loans starting from LBP 500,000 to LBP 15,000,000. The interest rate 

ranges from 10% to 13% depending on the value and purpose of the requested loan. Emkan 

only provides individual loans. For employees the value of the loan cannot exceed 35% of his/ 

her monthly income. Loan terms range from 4 to 48 months based on Emkan’s conditions for 
borrowers and the ability of the borrower to repay the amount approved. 

 
A9.2.2 Vitas 

 
Vitas is a Lebanese microfinance institution licensed and supervised by BDL since 2007. 

Vitas provides financial products to both business and individuals ranging between $300 

and $30,000. The interest rates range from 13-16% depending on the value and the purpose 

of the requested loan. The repayment period varies from 4 months to 24 months for personal 

loans and up to 5 years for home improvement loans. 
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Annex 10. 

Template Questionnaire for collection of detailed 
individual load profile 

 
 

The sample questionnaire presented herewith allows the energy consultant (s) to collect 

detailed information in regards to the potential subscribers’ load profile for the detailed 
study (step 5 of the process). 

 
It is recommended that the consultant (s) and / or champion resident (s) complete the 

survey themselves in the form of the households / institutions visits to facilitate the data 

collection process, make sure all information are provided and get as accurate information 

as required (refer to Annex 1 for importance of data collection accuracy). 

 
 
 

PERSONAL 

1. Which seasons do you use your home? 

Fall Winter Spring Summer All year round 
 

2. How many people are active in the house during? 
 

Fall – Weekdays 

 Early Day (6am – 10am)  Midday (10am – 2pm) 

 Afternoon (2pm – 6pm)  Early Night (6pm – 12am) 

 Late Night (12am – 6am) 
 

Holidays 

 Early Day (6am – 10am)  Midday (10am – 2pm) 

 Afternoon (2pm – 6pm)  Early Night (6pm – 12am) 

 Late Night (12am – 6am) 
 

Winter – Weekdays 

 Early Day (6am – 10am)  Midday (10am – 2pm) 

 Afternoon (2pm – 6pm)  Early Night (6pm – 12am) 

 Late Night (12am – 6am) 
 

Holidays 

 Early Day (6am – 10am)  Midday (10am – 2pm) 

 Afternoon (2pm – 6pm)  Early Night (6pm – 12am) 

 Late Night (12am – 6am) 
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Spring – Weekdays 

 Early Day (6am – 10am)  Midday (10am – 2pm) 

 Afternoon (2pm – 6pm)  Early Night (6pm – 12am) 

 Late Night (12am – 6am) 
 

Holidays 

 Early Day (6am – 10am)  Midday (10am – 2pm) 

 Afternoon (2pm – 6pm)  Early Night (6pm – 12am) 

 Late Night (12am – 6am) 

 
Summer – Weekdays 

 Early Day (6am – 10am)  Midday (10am – 2pm) 

 Afternoon (2pm – 6pm)  Early Night (6pm – 12am) 

 Late Night (12am – 6am) 
 

Holidays 

 Early Day (6am – 10am)  Midday (10am – 2pm) 

 Afternoon (2pm – 6pm)  Early Night (6pm – 12am) 

 Late Night (12am – 6am) 
 

3. What is the status of your home? 

Owned Rented 
 

4. What do you do in case of blackouts? 

Owned Generator Subscribed to Generator UPS APS Nothing 

Other (please specify)    

 

5. Do you have any renewable energy equipment installed in your home? 

If yes please mention its size. 

PV solar panels     Solar water heating   

Wind Turbine    Other (please specify)    

 

6. On average, how much is your electricity bill per month?   

 

7. On average, how much is your generator bill per month?   

 

8. On average, how many hours of electricity black outs do you experience per day ?   

 

9. On average, how many hours is the generator operated per day?   

 

10. What is the total salary income salary for all employed members in the house per year? 
 

< 6,000$ 6,000 - 12,000$ 12,000 – 18,000$ 

18,000 - 24,000$ 24,000 – 30,000$ 30,000 – 36,000$ 

36,000 – 42,000$ 42,000 – 48,000$ 48,000 – 54,000$ 

54,000 – 60,000$ Prefer not to say  



  

 

Dr Antoine J. Burkush, PhD                   Joun Development Projects Series Pro Bono 
 

 
 

BUILDING 

11. What year was your house built? 
 

12. What type of construction is your home? 

Wood Rock/Brick Stucco Other (please specify)   

 

13. Is your home insulated? 
 

Yes No I don’t know 

If Yes: Walls Floors Ceilings 

 

14. What is the total living area of your home (including basement)? ___________ m2 
 

15. How many floors?   

 

16. How many windows or glass doors do you have on each side of your home? 

 North  South  East  West 
 

17. How many windows are single pane, double pane or tinted? 

 Single  Double  Tinted 
 

18. How would you describe you home in terms of air leakage? 

Very Leaky Average Very Tight 
 
 
 

 
LIGHTING 

19. How many lamps do you use for each type and wattage (indoor and outdoor)? 

 Incandescent (40-75W)  Incandescent (75-90W) 

 Incandescent (>100W)  Fluorescent 

 LED (9-14W)  LED (>14W) 

 Energy Saving Compact Fluorescent Lamp (CFL) (11-18W) 

 CFL (19-26W)  Incandescent 

 Fluorescent  LED 

 Energy Saving Compact Fluorescent Lamp (CFL) 
 
 
 

 
SPACE HEATING 

20. What type of heating system is installed? Mention how many rooms it heats. 

Electric Furnace      Wood Stove     

Electric Heat Pump      Chimney   

Electric Baseboard     Oil Furnace    

Gas Furnace (forced air)     Geothermal Heat Pump    

Gas Space Heater    Other   None 

 
21. When was the heating system installed?   
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22. How many days or months do you use your heating system per year?   

 

23. At what temperature do you normally set your thermostat for heating?   
 
 
 
 

WATER HEATING 

24. What is the type of your water heaters? Mention how many units there are next to each type. 
 

Electric Furnace   Gas   Propane   

Fuel Oil   Heat Recovery   Solar   

Other   None  

 

25. What is the tank size of the water heater? 

Small (<30 gallons or <114 Liters) Medium (30 - 49 gallons or 115 – 186 Liters) 

Large (50 - 69 gallons or 187 – 261 Liters) X-Large (>70 gallons or >262Liters) 
 

26. When was it installed?   

 

27. What is the thermostat setting of the water heater? 

Warm (<55 C˚) Hot (55 – 65 C˚) Very Hot (>65 C˚) 
 

28. Approximately, how many showers are taken per week in your home?   

 

29. On average, what is the length (minutes) of each shower?   
 
 
 
 

COOLING 

30. What type of cooling system is installed? Mention how many rooms it cools. 

Packaged Central Electric AC     Geothermal Heat Pump   

Split System Electric AC    Other   

Packaged Window Unit   None   Fan   

 

31. When the cooling system was installed?   

 

32. How many days/months do you use your cooling system per year?   

 

33. At what temperature do you normally set your thermostat for cooling?   
 
 
 
 

APPLIANCES 

34. How many refrigerators and freezers do you have at home? Please mention the power 

consumption (in Watts) for each unit.   
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35. Please fill in the table below for non-constant use appliances 
 

 
Appliances 

Usage 

Frequency 

 
Power 

 

For each time, how many minutes used during 
 

Operated 
on EDL or 

Generator 

or both 
  

Weekly 
 
Watt 

 
Early day 

 
Midday 

 
Afternoon 

Early 

Night 

Late 

Night 

Dishwasher         

Elect. Oven         

Washing Machine         

Dryer         

Microwave         

Pump         

Hair Dryer         

Ceiling Fan         

Coffee maker         

Iron         

TV         

Computer         

Radio         

Video game         

Humidifier         

Blender         

Vacuum cleaner         

Other:         

 
 
 
 
 

AWARENESS 

36. Have you considered decreasing your electricity and generator bills? 

Yes No 
 

37. Have you ever taken any actions to reduce your energy consumption or utility bills? 

Yes. What   No 
 

38. Are you aware that using PV would decrease CO2 emissions (pollution) and 

electricity and/or generator bills? 

Yes No 
 

39. Are you willing to pay an upfront costs (#$) to benefit from a PV power plant 

implemented in your village? 

Yes No 
 

Any other comments the respondents would like to add? 
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Annex 11. 

General Legal and Administrative Bidding 
Recommendation and Evaluation Criteria 

 
 

 
 

Data 
 

Specific Instructions / Requirements 

 
 
 

 
Title of Goods/Services/Work Required: 

 

Supply and Installation of a   Power Plant consisting of   

(ex: PV generator and different mounting structures, inverters, hybrid PV 

controller (fuel reduction device)), data logger, and auxiliary equipment 

and the provision of training and documentation on the operation and 

maintenance of the installed systems, in   in Lebanon as follows: 

 
Site: Village, Kaza 

 

Language of the Bid 
 

English 

 
 
 
 

Site Visits 

 

Interested bidders for site visit should confirm their attendance including the 

name of one representative only by email on or before  (two 

weeks after invitation to bid publishing) to the following email address: 

 
E-mail:   

(consultant’s email and committee’s president’s email) 

 

Period of Bid Validity commencing on the 

submission date 

 
Minimum 6 months 

 

Advanced Payment upon signing of 

contract 

 
Not allowed 

 
 

Performance Security 

 

Required 

Amount: 10% of Contract Value (actual quoted value) 

Form: See Enclosed Section 1- Form for Performance Security 

 

Preferred Currency of Bid 
 

United States Dollars (US$) 

 

Deadline for submitting requests for 

clarifications/ questions 

 
Five (5) working days before the submission date. 

 
 
 
 

Contact Details for submitting 

clarifications/questions 

 

Focal Person: Consultant 

Address: Committee’s headquarters 

 
Fax No.: +961   

E-mail address dedicated for this purpose: 
 

 

(consultant’s email and committee’s president’s email) 

 
Bid submission address 

 

Municipality 

[Address]   

 

Bid submission method 
 

hard and soft copies 

 
 

Deadline of Bid Submission 

 

Date and Time: 

 (one month after ITB’s publishing) 

Beirut Local Time 
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Evaluation method to be used in selecting 

the most responsive Bid 

• Non-Discretionary “Pass/Fail” Criteria on the Technical Requirements, and 

• Lowest price offer of technically qualified/responsive Bid 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Required Documents that must be 

Submitted to Establish Qualification of 

Bidders (In “Certified True Copy” form 

only) 

 

• Company Profile, which should not exceed fifteen (15) pages, including 

printed brochures and product catalogues relevant to the goods/services 

being procured 

• Members of the Governing Board and their Designations duly certified by the 

Corporate Secretary, or its equivalent document if Bidder is not a corporation 

• Tax Registration/Payment Certificate issued by the Internal Revenue 

Authority evidencing that the Bidder is updated with its tax payment 

obligations, or Certificate of Tax exemption, if any such privilege is enjoyed 

by the Bidder 

• Certificate of Registration of the business, including Articles of Incorporation, 

or equivalent document if Bidder is not a corporation 

• Trade name registration papers, if applicable 

• Local Government permit to locate and operate in the current location of 

office or factory 

• Official Letter of Appointment as local representative, if Bidder is submitting 

a Bid in behalf of an entity located outside the country 

• Quality Certificate (e.g., ISO, etc.) and/or other similar certificates, 

accreditations, awards and citations received by the Bidder, if any 

• Environmental Compliance Certificates, Accreditations, Markings/Labels, 

and other evidences of the Bidder’s practices which contributes to the 
ecological sustainability and reduction of adverse environmental impact 

(e.g., use of non-toxic substances, recycled raw materials, energy-efficient 

equipment, reduced carbon emission, etc.), either in its business practices or 

in the goods it manufactures, if any 

• Plan and details of manufacturing capacity, if Bidder is a manufacturer of 

the goods to be supplied 

• Certification or authorization to act as Agent in behalf of the Manufacturer, 

or Power of Attorney, if bidder is not a manufacturer 

• Latest Audited Financial Statement (Income Statement and Balance Sheet) 

including Auditor’s Report for the past Two (2) years 

• Statement of Satisfactory Performance from the Top Five (5) Clients in terms 

of Contract Value the past Three (3) years. 

• All information regarding any past and current litigation during the last three 

(3) years, in which the bidder is involved, indicating the parties concerned, 

the subject of the litigation, the amounts involved, and the final resolution if 

already concluded. 

 
 
 
 
 
 
 
 
 
 
 

 
Other documents that must be Submitted 

to Establish Eligibility 

• VAT Registration Certificate (if applicable) 

• Statement of warranty 

• Power of Attorney for Joint Venture/ Consortium (See enclosed section 2 – 

Joint Venture Partner information form) 

• Detailed method statement for implementation with the requested timeframe 

and a detailed work plan that reflects a clear strategy for works implementation 

• Preliminary schedule based on the duration set in the work plan indicating 

clearly the main activities duration, resources, with clear allocations of labor, 

material and equipment resources versus the quantities of works to be 

executed in accordance with the programme of works 

• Organogram reflecting the structure of the team (including number of staff) 

who will be implementing and monitoring the required works and services 

as well as CVs of the team leader, key personnel, engineers, field staff, 

technicians, etc… 

• Proven track record with details, specifications and pictures of completed 

renewable energy projects in Lebanon of a minimum of one 100 kWp Hybrid 

PV systems for PV installations implemented in the past 2 years 

• Minimum of 3 years of experience in similar contracts within the renewable 

energy field (mainly solar photovoltaic systems, other than solar-powered 

street lighting, wind systems, waste treatment systems, etc…), for the 
implementing local entity. 

 

Latest Expected date for commencement 

of Contract 

 
Upon Contract Signature 
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Maximum Expected duration of contract 

 

The overall term of execution is spread over Five (5) to Eight (8) months, 

effective from contract signature date. 

 
 

The contract will be awarded to 

 

One (1) Bidder, depending on the following factors: 

• Lowest price offer of technically qualified/responsive Bid, and 

• A result of Pass on all the Non-Discretionary “Pass/Fail” Criteria on the 
Technical Requirements 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Criteria for the Award and Evaluation of 

Bid 

 

Award Criteria 

• Non-discretionary “Pass” or “Fail” rating on the detailed contents of the 
Schedule of Requirements and Technical Specifications 

• Compliance on the following qualification requirements: 

Bid Evaluation Criteria 

• Demonstrated ability to honour important responsibilities and liabilities 

allocated to Supplier in this bid (e.g. financial, performance guarantees, 

warranties, or insurance coverage, etc…) 
• The time schedule for design, supply, transportation, installation, 

commissioning, documents and training complies with the deadlines set in 

the bid. 

• Similar Projects reference list showing experience of the Offeror; Minimum of 3 

years of experience in similar contracts within the renewable energy field (mainly 

solar photovoltaic systems, other than solar-powered street lighting) for the 

implementing local entity. 

• Proof of the successful operation in similar environmental and climatic 

conditions for at least 3 years for the main system’s components (at least 1 

year for the fuel reduction device for the PV systems). 

• Proof of successful implementation of a minimum of one Hybrid Solar PV/ 

Diesel project undertaken over the past 2 years of a minimum capacity of 100 

kWp (in one project at least), completed in Lebanon, for the implementing 

local entity. 

• Proof of after-sales service capacity and appropriateness, experience and 

capability of local service and technical support available. 

• The Organization and Methodology approach proposed for this Contract 

has the necessary general management skills and team composition of the 

organizational units for a project of this kind. 

• The CVs of the Key Staff (specialized engineers -renewable energy 

engineers- are required, technicians and/or skilled workers proposed for the 

main tasks have the qualifications and experience in the installation of hybrid 

photovoltaic power plants; the Offeror’s local implementing team should 
comprise at least 1 senior engineer with minimum 3 years of experience in the 

design and implementation of solar PV systems (other than solar-powered 

street lighting) with at least 1 year in Hybrid PV design, and at least 1 junior 

engineer with minimum 1 years of experience in PV systems, as well as 

technicians with proven record in PV systems’ implementation. 

• The technical description of equipment and preliminary design comply with 

the requirements of design, performance and size of the bid. 

• Datasheets, Catalogues and Certificates of conformity of the main 

components (PV modules, wind turbines, mounting structures, inverters, fuel 

reduction device, and other components) meet or exceed the requirements of 

this bid and relevant international performance standards. 

• Authorization by the main goods’ manufacturers of all components to 

Bidder offering to supply the goods in the country of final destination. Not 

required for the goods which the Bidder manufactures. 

• The statement of warranty of defects in materials and workmanship 

and operation and performance guarantee backed by the manufacturers’ 
guarantee on all the main components and the entire system, meets or 

exceeds the required periods. 
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Section 1: FORM FOR PERFORMANCE SECURITY 

 
Template available on the CD provided with this booklet 

 

(This must be finalized using the official letterhead of the Issuing Bank. Except for indicated fields, no 

changes may be made in this template.) 

 
 
 
 

To: Municipality   

[Insert contact information of Committee president] 

 
 

WHEREAS [name and address of Contractor]  (hereinafter 

called “the Contractor”) has undertaken, in pursuance of Contract No.   

dated  , to deliver the goods and execute related services    

(hereinafter called “the Contract”): 
 

AND WHEREAS it has been stipulated by you in the said Contract that the Contractor shall 

furnish you with a Bank Guarantee by a recognized bank for the sum specified therein as 

security for compliance with his obligations in accordance with the Contract: 

 
AND WHEREAS we have agreed to give the Contractor such a Bank Guarantee: 

 
NOW THEREFORE we hereby affirm that we are the Guarantor and responsible to you, 

on behalf of the Contractor, up to a total of [amount of guarantee] [in words and numbers] 

 , such sum being payable in the types and proportions 

of currencies in which the Contract Price is payable, and we undertake to pay you, upon your 

first written demand and without cavil or argument, any sum or sums within the limits of 

[amount of guarantee as aforesaid]   without your needing to prove or to show 

grounds or reasons for your demand for the sum specified therein. 

 
This guarantee shall be valid until a date 30 days from the expiry of the system’s performance 

guarantee provided by the Contractor (2 years after commissioning). 

 

 
SIGNATURE AND SEAL OF THE GUARANTOR BANK 

 
 

Date   
 

Name of Bank   

 

Address   
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Joint Venture Partner Information Form (if Registered) 

 
Template available on CD provided with this booklet 

 
 
 

Date: (as day, month and year) of Bid Submission 

 
 

1. Bidder’s Legal Name: 
 

2. JV’s Party legal name:   
 

3. JV’s Party Country of Registration:   
 

4. Year of Registration:   
 

5. Countries of Operation   
 

6. No. of staff in each Country   
 

7. Years of Operation in each Country   
 

8. Legal Address/es in Country/ies of Registration/Operation: 

 
9. Value and Description of Top three (3) Biggest Contract for the past five (5) years 

 
10. Latest Credit Rating (if any):   

 

11. Brief description of litigation history (disputes, arbitration, claims, etc.), indicating current 

status and outcomes, if already resolved. 
 

 

 

 

12. JV’s Party Authorized Representative Information 
 

Name:   

[insert name of JV’s Party authorized representative] 
 

Address:   

[insert address of JV’s Party authorized representative] 
 

Telephone/Fax numbers:   

[insert telephone/fax numbers of JV’s Party authorized representative] 
 

Email Address:   

[insert email address of JV’s Party authorized representative] 
 

Attached are copies of original documents of: 

[check the box(es) of the attached original documents] 

All eligibility document requirements listed in the Data Sheet 

Articles of Incorporation or Registration of firm named in 2. 

In case of government owned entity, documents establishing legal and financial autonomy 

and compliance with commercial law. 
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Annex 12. 

Agreement Contract between EDL and the Energy 
Committee 

 
 
 
 
 

Template available on the CD provided with this booklet 

 
 

كي  خاصة اتفاقية
ي  بمشتر اك عت   المتجددة الطاقة ومنتج  ي  التعداد اشتر

 الجماعي  الصاف 

 
 كم  ال المهن  دس الع  ام المدي  ر – االدارة مجل  س رئي  س بش  خص ممثل  ة – لبن  ان كهرب  اء مؤسس  ة :األول الفري  ق

 .الحاي  ك

 
اكاتهم وش عبهم :الفري ق الثان  ي كي   ل دى مؤسس ة كهرب اء لبن ان والوارد اس ماؤهم وارقام اش تر  به  ذه  ةالمرفق  لج  داولا ف  ي وعناوينه  م مجم وع المش تر

 الع  دل كات  ب ل  دى عليه  ا المص  ادق باللجن  ة الممثلي  ن االتفاقي  ة

 .               الس  يد               يرأس  ها والت  ي          

 

ا وفق  الكهربائ ي التي ار وتوزي ع ونق ل بإنت اج الحص ري الح ق له ا – لبن ان كهرب اء مؤسس ة - االول الفري ق كان لم ا  ً
 

 المفع ول، الس ارية واألنظم ة للقواني ن

ا واس  تناد الخاص، الستهالكهم الكهربائية وباعتبار ان القواني   واألنظمة النافذة تجت   للمواطني   إنتاج الطاقة  االدارة جل  سم ق  رار ال  ى ً 

 الطاق  ة وزارة م  ن علي  ه المص  ادق 4/7/2011 تاري  خ 32/2011-318 رق  م

 854/ رق  م بكتابه  ا الق  رار عل  ى المالي  ة وزارة وموافق  ة 16/8/2011 تاري  خ ص1706/7 رق  م بكتابه  ا والمي  اه

 المطلوب  ة، المصادق  ات عل  ى الحص  ول بع  د للتجدي  د قابل  ة واح  دة س  نة لم  دة 9/11/2011 تاري  خ 16ص

 
 س  نة لم  دة الصاف  ي   دادق  د وافق  ت عل  ى تجدي  د العم  ل بمنظوم  ة التع 26/2/2016تاري  خ  16ص116/ ان وزارة المالي  ة بكتابه  ا رق  موبم  ا 

 من  ه تحقق  ت الت  ي والج  دوى المش  روع بنتائ  ج دراس  ة اع  داد يت  م أن عل  ى واح  دة

 الش  بكة، عل  ى س  توضع الت  ي الكهربائ  ي الطاق  ة لناحي  ة

 
ا وس ند  البندي ن ف ي القاض ي 26/5/2016 تاري خ 25/2016-345 رق م لبن ان كهرب اء مؤسس ة ادارة مجل س لق رار ً 

ا ثاني »و «الً   أو»  ً
 :يل ي م ا من ه «

 
كي   الذي  ن يرغب  ون باالس  تفادة م  ن المنش  أة  :الً   أو كي  اس  وة (مزرع  ة الطاق  ة المتج  ددة)الموافق  ة عل  ى معامل  ة المش  تر

 الصاف  ي التع  داد بمش  تر
 رق  م االدارة مجل  س ق  رار ف  ي عنه  ا والمنص  وص المتبع  ة اآللي  ة ذات ووف  ق

 32/2011-318 تاري  خ 4/7/2011.
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 .المالية وزارة وموافقة والمياه الطاقة وزارة مصادقة على -الً   أو – البند عرض :ثانيا

 
 تاري  خ 345-1625/20 رق  م االدارة مجل  س ق  رار م  ن «الً   أو» البن  د عل  ى والمي  اه الطاق  ة وزارة صادق  ت وبعدم  ا

 ،23/6/2016 تاري  خ ص1772/7 رق  م كتابه  ا بموج  ب 26/5/2016

 
وص قب  ل وزارة المالي ة والمنص  نم   اع  اله م  ن ق  رار مجل  س االدارة المن  وه عن  ه «الً   او»وبم  ا أن المهل  ة القانوني  ة للمصادق  ة عل  ى البن  د 

   ب         الحاص  ل التبلي  غ تاري  خ م  نالمح ددة بش هر  13/12/1972تاري خ  4517م ن المرس وم رق م  29عنه ا ف ي الم ادة 
 بتاري  خ الرس  مي  ال  دوام نهاي  ة عن  د انقض  ت ق  د 11/6/2016

 ه  ذه ال  وزارة، م  ن ج  واب ورود أي دون 12/7/2016

 
ا س  ند ان  هوحي  ث   ق  رار م  ن الً   او البن  د يعتب  ر ،13/12/1972 تاري  خ 4517 رق  م المرس  وم م  ن 29 الم  ادة ألح  كام ً 

ا مصدق   26/5/2016 تاري  خ 25/2016-345 رق  م االدارة مجل  س ا حكم   ً   المالي  ة، وزارة قب  ل م  ن ً 

 
 وبم  ابناء على ما تقدم، 

 الري  اح وطاق  ة الشمس  ية الطاق  ة) المتج  ددة المتج  ددة الطاق  ة مزرع  ة م  ن يس  تفيد الثان  ي الفري  ق ان

       ض  اءق         الواقع  ة ف  ي محافظ  ة         المن  وي انش  اؤها ف  ي بل  دة ...(والنفاي  ات 
ك كل ان بحي  ث ، ا وفق   (المزرع  ة) المنش  أة ه  ذه ف  ي حصت  ه مح  ددة مش  تر  ،       رق  م ولالج  د ف  ي مبي  ن ه  و لم  ا ً 

اك ف  ي ويرغ  ب  الصاف  ي التع  داد بمنظوم  ة االش  تر

،)NET METERING( 

 
كي    مجم  وع عل  ى يقس  م س  وف الكهربائي  ة الطاق  ة م  ن المزرع  ة انت  اج ان وبم  ا  المح  ددة الحص  ة وف  ق المش  تر

 المؤسس  ة، ش  بكة عل  ى منه  م الم  وردة الطاق  ة بمثاب  ة الحص  ة ه  ذه تعتب  ر ان وعل  ى منه  م واح  د ل  كل

 
وني ة أن الفري ق الثان ي س يقوم بش راء وتركي ب الع دادات وبم ا ك  ل كل نفقت ه الخاص ة عل ى المناس بة االلكتر وني  ةببحي  ث يت  م ربطه  ا مش تر ة تق  وم بق  راء آل  ة الكتر

ك عل  ى ح  دة والطاق  ة  ات الطاق  ة المس  تهلكة ل  كل مش  تر  ل  كل لمص  درةا الطاق  ة وزي  عت وس  يتم الدقي  ق، الع  داد م  ن الش  بكة ال  ى المص  درةتأش  ت 
ك  بواس  طة ح  دة عل  ى مش  تر

ك، ل كل المخصص ة النس ب ووف ق برنام ج  مش تر

 
 الطاق  ات عب  ر الكهربائ  ي التي  ار بانت  اج المتعلق  ة تجهزيات  ه رب  ط الثان  ي للفري  ق اج  از ق  د األول الفري  ق ان وباعتب  ار

 بش  بكاته، ...النفاي  ات او الش  مس أو اله  واء مص  ادر م  ن المتج  ددة

 
 :يلىي  ما على الفريقي    بي    الكامل بالرض   االتفاق تم لذلك،

 
كي  ب ع  دادات تس  جل كام  ل الكمي  ات المس  تهلكة م  ن قبل  ه وتل  ك الت  ي يج  ري :الً   أو  دروتص   لمؤسس  ة،ا ش  بكات  ىعل  ضخه  ا يتكف  ل الفري  ق الثان  ي بتر

ا وفق   ش  هرين كل المقطوعي  ة بف  رق الفواتي  ر  عليه  ا المنص  وص لأللي  ة ً 

 4/7/2011. تاري  خ 32/2011-318 االدارة مجل  س ق  رار ف  ي

 
اكات الالزم ة والتجهي زات االنش اءات ان - كي  العائ دة لالش تر

 فيه  ا بم  ا (الثان  ي الفري  ق) METER-( NET )ING الصاف ي التع داد منظوم ة لمش تر
وني  ة الع  دادات كيبه  ا س  يتكفل الت  ي االلكتر ا مل  ك تصب  ح بتر ا نهائي   االول للفري  ق ً   ً

 

ا اعتب ار  .انش اؤها المن وي (المنش أة) المتج ددة الطاق ة مزرع ة باس تثناء تركيبه ا تاري خ م ن ً 
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وني ة الع دادات م ن ين ةً   بع االول الفري ق تزوي د الثان ي الفري ق عل ى يقتض ي -  وذل ك تركيبه ا س يجري الت ي االلكتر

 .االول الفريق ل دى المعتم دة الفني ة للمواصف ات مطابقته ا م دى م ن والتأك د عليه ا الالزم ة الفحوص ات إلج راء

 
ا ثاني   ً

اك رس وم م ن الثان ي الفري ق يعف ى :  عل ى من ه الم وردة الطاق ة كان ت ح ال ف ي الفات ورة عل ى ال واردة االش تر

 .من ه المس تهلكة الطاق ة م ن %75 بح دود اقل ه االول الفري ق ش بكات

 
ا ثالث    ً

 مبي  ع تعرف  ات وف  ق من  ه الم  وردة والطاق  ة الثان  ي الفري  ق م  ن المس  تهلكة الطاق  ة م  ن كل احتس  اب يت  م :

 :أي االول الفري  ق ل  دى به  ا المعم  ول الطاق  ة

كي  الشطور تعرفات -1
 .المنخفض التوتر لمشتر

كي  االستهالك اوقات وفق تعرفات -2
 .الخاصة المحطات لمشتر

 

ا رابع    ً
 نأ عل  ى التالي  ة ةالفات  ور  ال  ى الرصي  د ر تدوي   يت  م من  ه المس  تهلكة تل  ك ع  ن الثان  ي الفري  ق قب  ل م  ن المنتج  ة الطاق  ة كمي  ات زادت ح  ال ف  ي :

 ف  ي الفائ  ض ه  ذا ويس  جل ميالدي  ة س  نة كل نهاي  ة ف  ي الفائ  ض يصف  ىً  

 .التالي  ة الس  نة ف  ي الفائ  ض ه  ذا م  ن االس  تفادة الثان  ي للفري  ق يمك  ن ال وبالتال  ي كهب  ة، الحس  ابية الس  جالت

 
ا خامس   ً

 فيم  ا وذل  ك تأمينه  ا يالثان   الفري  ق م  ن المطلوب ة للتجهي زات والتقني ة الفني ة والمواصف ات الش روط وتعدي ل بتحدي د الح ق االول للفري ق يبق ى :
 االول الفري  ق يتول  ى ان عل  ى .والتعرف  ة والتع  داد الرب  ط بطريق  ة يتعل  ق

 .واح د ش هر قب ل بذل ك الثان ي الفري ق اخط ار

 
ا سادس  ً

ي  الفريق يخضع :
ي  السارية لألنظمة الثات 

ي  المؤسسة ف   .بتعديلها الحق منفردة لها والتر

 
ا س  ابع  ً

ك ضم  ن ه  ذه أي ةإضاف   أو ح  ذف االح  وال م  ن ح  ال بأي  ة يمك  ن ال العام  ة بالش  بكة وربطه  ا المنش  أة تش  غيل عن  د :  مش  تر
وج  ب عل  ى اللجن  ة الت  ي تمث  ل مجم  وع عل  ى أن  ه يت .االولكان  ون   31 الس  نة المالي  ة الت  ي تب  دأ ف  ي أول كان  ون الثان  ي وتنته  ي ف  يالمنظوم  ة خ  الل 

كي   بمنظوم  ة التع  داد الصاف  ي اي  داع الفري  ق  ا ف ي كل ع ام وذل ك قب ل  جدي د الً   االول ج دوالمش  تر  المح ددة ي ةالمال الس نة ش هرين م ن انته اءً 
كي   اس ماء  يتضم ن اع اله  اس  ماء ال  ى في  ه رةاالش  ا يت  م أن وعل  ى المذك  ورة، المنظوم  ة ه  ذه م  ن باالس  تفادة يرغب  ون الذي  ن المش  تر

كي     .حذفه  م او اضافته  م يم  ت الذي  ن المش  تر

 
ا ثامن    ً

لطاق ة امزرع ة )منش أة بتش غيل ال اميج  وز للفري  ق االول وبإرادت  ه المنف  ردة ان يفس  ح العق  د الموق  ع م  ع الفري  ق الثان  ي ف  ي ح  ال ع  دم القي   :
  راءاالج  ه  ذا س  بقي أن عل  ى الخص  وص ذابه   تعوي  ض أو مطل  ب أوالمن وي انش اؤها، دون أن يع ود للفري ق الثان ي المطالب ة ب أي ح ق  (المتج ددة

 الثان  ي للفري  ق االول الفري  ق م  ن يوج  ه ان  ذار

ا يوم  بثالثي ن مدت ه تح دد ا تمكين  ً   .الموض وع معالج ة م ن ل ه ً 

 
ا تاس  ع  ً

 تج  اه مس  ؤولية أي  ة االول الفري  ق يتحم  ل ال وبالتال  ي الثان  ي، الفري  ق عات  ق عل  ى الصيان  ة اعم  ال تق  ع :

 ف  ي الح  ق االول ي  قللفر  ويبق  ى لعام  ة،ااالعط  ال الت  ي ق  د تط  رأ عل  ى المنش  أة أو أي  ة اض  رار ق  د تح  دث والت  ي م  ن ش  أنها التأثي  ر عل  ى الس  المة 
ا وفق   تت  م الصيان  ة أعم  ال أن م  ن للتأك  د الدوري  ة الكش  وفات إج  راء  لألص  ول ً 

 .التع  داد اجه  زة بصيان  ة منه  ا يتعل  ق م  ا ف  ي الس  يما
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ا عاش  ر  ً
ات  ه ومالئم  ة كافي  ة حماي  ة اجه  زة تركي  ب الثان  ي الفري  ق عل  ى يتوج  ب : اكه وأماك  ن لتجهت    م  ن ح  دثت ان يمك  ن الت  ي خط  اراال ل  درء اش  تر

 ب  أي مطالب  ة او مس  ؤولية اي م  ن ح  ل ف  ي المؤسس  ة وان الرب  ط، ه  ذا ج  راء

 .ض  رر أوعط  ل 

 
ا حضي   االول للفري  ق يع  ود :عش  رة ح  ادي  انبعاث  ات تخفي  ض ع  ن النات  ج الكارب  ون بي  ع عائ  دات م  ن االس  تفادة ً 

 .المتج  ددة الطاق  ة مش  اري    ع تنفي  ذ ع  ن المتول  دة الدفيئ  ة غ  ازات

 
 علي  ه ويقتض  ي يش  اء وق  ت أي ف  ي المركب  ة االجه  زة مراقب  ة االول للفري  ق الثان  ي الفري  ق يجي  ز :عش  رة ثان  ي

 .تل  ف او ض  رر أي م  ن عليه  ا الحف  اظ

 
 وذل  ك اءاإلج  ر  المرعي  ة لتعرف  اتا حس  ب الع  داد س  جلها الت  ي المقطوعي  ات ف  رق المتضمن  ة الفات  ورة يدف  ع ب  أن الثان  ي الفري  ق يتعه  د :عش  رة ثال  ث

 قب  ل م  ن المعتم  د اإليص  ال تقدي  م ول  دى الطاق  ة تس  ليم موق  ع ف  ي

 .االول الفري  ق مس  تخدمي 

 
كي   بمنظوم  ة التع  داد الصاف  ي ع  ن تس  ديد الفات  ورة الت  ي تق  دم الي  ه، يح  ق :عش  رة راب  ع ف  ة الوس  ائل لج  وء ال  ى كاي  ق االول الللفر  اذا تمن  ع اح  د المش  تر

ك ه ذا ش طب الولا للفري ق يح ق كم ا المنش أة، ونش اط عم ل عل ىالقانوني  ة والنظامي  ة الس  تيفاء المبال  غ المرتب  ة ل  ه دون ان يؤث  ر ذل  ك   المش تر
 الج داول م ن الدف ع ع ن المتخل ف

 .الصاف  ي التع  داد منظوم  ة م  ن االس  تفادة م  ن تمكين  ه ع  دم وبالتال  ي المرفق  ة

 
 ناس بالم وتقري ر لطل با به ذا لنظ را االول يح  ق للفري  ق الثان  ي التق  دم بطل  ب لتعدي  ل ه  ذه االتفاقي  ة، عل  ى أن  ه يع  ود بالمقاب  ل للفري  ق :خام  س عش  رة

 به ذه المتعلق ة الص ادرة والق رارات أنظمت ه م ع يتع ارض ال بم ا بش أنه

 .الصل  ة ذات االتفاقي  ة

 
 ووق ع بموجبه ا للعم ل منه ا نس خة ط رف كل بي د اصليتي ن نس ختي    عل ى االتفاقي ة ه ذه ح ررت :عش رة س ادس

 .الفريقي ن قب ل م ن
 

 

ي  الفريق   :االول الفريق
            :الثات 

 
 رئيسلبنان  كهرباء مؤسسة
 – االدارة مجلس

العام  المدير
 الحايك كمال المهندس
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PART TWO 

SUSTAINABLE ENERGY FOR LEBANESE VILLAGES AND COMMUNITIES: THE 

VILLAGE 24 INITIATIVE; Copyright © UNDP / CEDRO – 2018 

 

References for Building the System 

California Energy Commission, Sacramento, CA, www.energy.ca.gov 

 Download A Guide to Photovoltaic (PV) System Design and Installation, prepared by 
Endecon Engineering, with Regional Economic Research, Inc., 2001.  Available at 
www.energy.ca.gov/reports/2001-09-04_500-01-020.PDF, this guidebook provides design 
considerations and installation guidelines to installers of photovoltaic systems.  

 Energy Trust of Oregon, Portland, OR, www.energytrust.org 
 Visit the following websites to find information on installing a photovoltaic system 

using financial incentives from the Energy Trust of Oregon:    

 Residences:   
 http://www.energytrust.org/residential/incentives/solar- 
 electric/SolarElectric/ 
 Businesses:   

 http://www.energytrust.org/business/incentives/other-businesses/existing- 
building/SolarElectric1 

 Solar Electric System Installation Requirements, v 13, revised 5/18/09.  
 http://energytrust.org/library/forms/SLE_RQ_PV_SysReq.pdf 
 Obtain design and installation criteria for solar electric systems qualifying for incentives, 

http://energytrust.org/library/forms/SLE_RQ_PV_SysReq.pdf.   
 
International Association of Electrical Inspectors, www.iaei.org 

 The IAEI’s online bimonthly series “Perspectives on PV” covers many practical issues on 
photovoltaic systems, including installation tips, equipment, code requirements, and 
inspection.  The current edition and archived articles are available at 
http://www.iaei.org/magazine/?tag=photovoltaic.  (In browsing the archives, note you must 
select both the month on the calendar and the year from the list below the calendar.)   
Messenger, Roger A. and Jerry Ventre, “Photovoltaic Systems Engineering”, Second 
Edition, CRC Press, New York, NY 2004  

 An engineering text with practical information on PV systems and components, mounting, 
grid-connection and other topics.  Order from CRC Press at  
www.crcpress.com or from other online booksellers  
North Carolina Solar Center, Raleigh, NC, http://www.ncsc.ncsu.edu/ 

 “Siting of Active Solar Collectors and Photovoltaic Modules,” (2001) discusses evaluation of 
a building site for its solar potential at  
http://www.ncsc.ncsu.edu/include/_upload/media/pubs/SitingActive.pdf.  
26 Northwest Solar Center, Seattle, WA, www.northwestsolarcenter.org 

 Visit Northwest Solar Center’s website under “Useful Tools” for links to PVWatts, SMA 
Sizing and the NW Solar Center Load Calculator for sizing photovoltaic systems   

 Washington State’s production incentives are summarized under “Incentive Chart”  
 Download publications on photovoltaics that are especially relevant to the Pacific Northwest.  

Oregon Department of Energy, Salem, OR, http://www.oregon.gov/ENERGY/.  
 Visit ODOE’s website to download publications such as:   

o Oregon Solar Electric Guide: Independent and Utility-Connected Homes 
http://egov.oregon.gov/ENERGY/RENEW/Solar/PV.shtml 
o Photovoltaics: Basic Design Principles and Components (U.S. Department of Energy 
1997),  
http://www.oregon.gov/ENERGY/RENEW/Solar/docs/pvbasics.pdf.  

 Find information on support for solar energy in Oregon, including tax credits, property tax 
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exemptions, and the energy loan program.   
 Locate solar contractors certified by the Oregon Department of Energy.  

Russell, Scott, “Solar-Electric Systems Simplified,” Home Power Magazine, No. 104, 
December 2004/January 2005  

 A brief summary of configurations and components of solar photovoltaic systems.  
SolarBuzz.com, www.solarbuzz.com 

 Visit Solarbuzz’s “Expo” to find contacts for solar PV installers, and manufacturer contacts 
for solar modules, inverters, batteries, and charge controllers, at 
www.solarbuzz.com/solarindex/expo.htm 

 Information on typical system component prices can be found at  
http://www.solarbuzz.com/Moduleprices.htm 
Solar Energy International, Carbondale, CO, www.solarenergy.org 

 Photovoltaics: Design and Installation Manual, Solar Energy International (SEI), 2007.  
http://www.solarenergy.org/bookstore/photovoltaics-design-installation- manual.   

 SEI regularly offers training on photovoltaic design and installation and other renewable 
energy systems in locations throughout North America.  Check out their workshop schedules 
at www.solarenergy.org/workshops.  
U.S. Department of Energy, Office of Energy Efficiency and Renewable Energy (EERE),  
www.eere.energy.gov 

 The EERE’s website on “Connecting Your System to the Electricity Grid” has information on 
equipment required to connect your system to the grid, grid connection requirements of your 
power provider, and state and community codes and requirements at  
www.eere.energy.gov/consumer/your_home/electricity/index.cfm/mytopic=10520 

 The EERE’s website on “Small Solar Electric Systems” includes information on many 
aspects of photovoltaic systems with links to resources available at  
www.eere.energy.gov/consumer/your_home/electricity/index.cfm/mytopic=10710 

 The EERE’s publication “Planning for PV: The Value and Cost of Solar Electricity” provides 
a brief summary of system costs, state and federal rebates, and typical property value 
increases for several sites in the U.S. at 
http://www.eere.energy.gov/solar/pdfs/planning_for_PV.pdf. 

 

 
 

 


