
American University of Beirut 
Department of Electrical and Computer Engineering 

EECE 675 – PV and Wind Electric Energy Systems 3 cr. 
 
Instructor: Prof. Riad Chedid. Masri Bldg. Room 518. Ext. 3541. Email: rchedid@aub.edu.lb 
 
Course Syllabus 
Catalog Description 

This course seeks to impart in students a sound understanding of photovoltaic (PV) and wind 
electric energy systems in terms of their design, technology and operation. Options and 
characteristics of autonomous and grid connected systems. Economics, optimization 
techniques and feasibility studies of PV and wind electric energy systems.  

 
Prerequisites 

- EECE 210 & Senior Standing 

 
Course material: 

- Textbook: Renewable and Efficient Electric Power Systems. Gilbert M. Masters. John Wiley 
& Sons Inc. Publications. 2004 (online version is available) 

- Lecture notes to be distributed in class. 
- Videos to be presented in class 
- HOMER software and MATLAB 

 
- References: 

o Renewable Energy: Power for a Sustainable Future (4-th ed.). Boyle, Godfrey . 
Oxford University Press 2018.  ISBN: 9780198759751 

o Solar Energy: Fundamentals, Technology, and Systems. Klaus Jäger, Olindo 
Isabella, Arno H.M. Smets, René A.C.M.M. van Swaaij, Miro Zeman. Delft 
University of Technology, 2014 (online book) 

o Renewable Energy: Technology, Economics and Environment by Martin 
Kaltschmitt Wolfgang Streicher and Andreas Wiese. Springer-Verlag Berlin 
Heidelberg 2007. ISBN 978-3-540-70947-3 

 
Course Content: 
1. Wind Energy: (12 lectures) 

- Global statistics on wind energy development. 
- Analysis of wind regimes, resource assessment and site selection: time and frequency 

domain analysis. Weibull and Raleigh distribution functions.   
- Elements of turbine design: blades, tower and nacelle elements. Drag and lift 

principles, linear momentum theory.  
- Power-speed turbine characteristics. Tip speed ratio.  Power and energy yield 

calculation.  
- Aspects of wind drive options: Horizontal and vertical axis machines, fixed and variable 

speed wind turbines. Control options of Wind turbines. 
- Types and characteristics of electric generators for wind turbines. 
-  Electrical aspects and design options of autonomous and grid-connected wind energy 

systems.  
 

http://oro.open.ac.uk/view/person/gab4.html


2. Solar Energy: (12 lectures) 
- Global statistics on solar energy development. 
- Resource assessment: Global and direct solar insolation.   
- Photovoltaic cells: Photo effect, P-N junction,  principle of operation of PV cells, circuit 

models, Principle of maximum power point trackers, I-V and P-V characteristics. 
- Physics of shading. 
- Characteristics of monocrystalline, polycrystalline and amorphous silicon cells; 

Introduction to 4-th generation PV cells.  
- Electrical Aspects and design options of autonomous and grid-connected PV systems.  

 
3. Hybrid Wind and PV Systems: (4 lectures) 

System sizing and operational characteristics with and without backup generators and 
storage. 

 
4. The Economics of Wind and PV Systems: (4 lectures) 

Feasibility studies of PV and wind energy projects.  
 
5. Optimization Techniques for Solar and Wind Energy Systems: (6 lectures) 

Problem formulation, objective function(s), and constraints for selected systems. Overview 
of various methods used in PV and wind energy systems. Case studies. 
 

6. Project Presentations: (2 lectures) 
 
Course Objectives 
The objectives of this course are: 

1. To expose students to various technical, economic and environmental issues related 
to the development of PV and wind energy systems. 

2. To develop in students mathematical and modeling skills relevant to the design and 
analysis of PV and wind energy systems.  

3. To advance students’ knowledge in the economics aspects of PV and wind energy 
systems and instill in them practical knowledge with regard to feasibility studies of such 
systems. 

4. To expose students to optimization techniques and software tools (e.g. HOMER, RET 
Screen) suitable for design and analysis of PV and wind energy systems.  

5. To broaden the students’ outlook and foster their understanding and appreciation of 
the contribution that PV and wind energy systems can make to modern energy needs. 

 

Learning Outcomes 

At the end of the course, students will be able to: 

• Engage in site selection and resource assessment of wind and PV projects. 

• Demonstrate profound knowledge of operational characteristics of wind and solar PV 
power systems. 

• Apply mathematical techniques to model and analyze various PV and wind energy 
systems. 

• Demonstrate an ability to design and analyze (technically, economically and 
environmentally) a PV, wind or a hybrid power supply system. 

• Demonstrate skills in applying an optimization technique for solving a problem relevant 
to PV and/or wind energy system. 

• Contribute to policy development for promoting renewable energy systems. 
 



 
Assessment 

- Class participation:  5% 
- Course Project:  30% 
- Midterm 30%  
- Final   35% 

 
Syllabus prepared by R. Chedid, December 2019. 
 
‘AUB strives to make learning experiences as accessible as possible. If you anticipate or experience 
academic barriers due to a disability (including mental health, chronic or temporary medical conditions), 
please inform me immediately so that we can privately discuss options.  In order to help establish 
reasonable accommodations and facilitate a smooth accommodations process, you are encouraged to 
contact the Accessible Education Office: accessibility@aub.edu.lb; +961-1-350000, x3246; West Hall, 
314’. 
 
  
“In line with its commitment to the principle of equal opportunity in education and employment, AUB 
policies protect you from discrimination on the basis of protected characteristics, including discriminatory 
harassment and sexual harassment. Protected characteristics include: race, color, religion, age, national 
or ethnic identity, sex, gender or gender identity, sexual orientation, pregnancy, marital status, disability, 
genetic predisposition or carrier status, alienage or citizenship status, and political affiliation. 
  
The policies are applicable to all the AUB Community including: officers, faculty, staff, academic 
appointees, students (including medical interns and residents), visiting students, alumni, trainees, 
visitors, contractors, subcontractors, suppliers, located on campus and at AUB Medical Center, Advancing 
Research Enabling Communities Center (AREC), or any other facility or program affiliated with the 
University. The “AUB community” also includes the dependents and domestic employees of faculty and 
staff dwelling on campus and at AREC. 
  
If you think you have experienced discrimination, discriminatory harassment, or sexual harassment, we 
encourage you to inform the Equity/Title IX Coordinator, Mitra Tauk at 01-350000 ext. 
2514, titleix@aub.edu.lb, report to a Title IX deputy at your faculty or at any other faculty 
(www.aub.edu.lb/titleix), or report online (www.aub.ethicspoint.com). Reports may be submitted 
anonymously or not. Please know that the University will maintain the confidentiality of the complaint 
and privacy of the persons involved to the greatest extent possible, consistent with its goal of conducting 
a thorough and complete investigation and to the extent permitted by law. 
  
You need to also know that the University has designated academic and administrative department/unit 
heads, managerial level staff, academic advisors, protection officers, and residence hall staff/monitors, 
as responsible employees or “mandatory reporters”, and may designate others at its discretion. These 
individuals are obligated to report actual or suspected discrimination or discriminatory harassing conduct 
to the Equity/Title IX Coordinator, unless they are a “confidential” resource. The following have been 
designated as confidential resources: on campus counselors in the Counseling Center of the Office of 
Student Affairs and AUB Medical Center counselors, and healthcare providers at the University Health 
Services (UHS) and at the AUB Medical Center. Confidential resources are not required to report actual 
or suspected discrimination or harassment to appropriate university officials, except in cases of suspected 
abuse of a minor, in the event of an external investigation or prosecution, or in the event of imminent 
danger to the reporting party or others.” 
 
 
 

mailto:accessibility@aub.edu.lb
tel:+961-1-350000;3246
mailto:titleix@aub.edu.lb
https://www.aub.edu.lb/titleix
http://www.aub.ethicspoint.com/

