
EE 446/646 – Photovoltaic Devices and Systems 

Course Syllabus 
 

 

Instructor: Dr. Y. Baghzouz 

Office Room # SEB-2167 

Tel. # 895-0887 

Fax # 895-4075 

Email address: baghzouy@.unlv.nevada.edu 

Office Hours: 1:00-2:30  and 4:00-5:00 TR, and 11:00-12:00 W 

 

Book Title: Gilbert M. Masters, Renewable and Efficient Electric Power Systems,  2nd 

Edition, Wiley, ISBN 978-1-118-14062-8     

 

References:  

1. http://energy.gov/eere/renewables  

2. Applied photovoltaics, S.R. Wenham, 2007  

3. Third generation photovoltaics: Advanced Solar Energy Conversion, M.A. Green, 

2006. 

4. Polycrystalline thin-film photovoltaics : from the laboratory to solar fields,  B. von 

Roedern, H.S. Ullal, and K. Zweibel, 2006  

5. Photovoltaics : design and installation manual : renewable energy education for a 

sustainable future  -  Solar Energy International  

6. Organic photovoltaics : concepts and realization , C.J. Brabec, 2003  

7. Photovoltaic systems / James P. Dunlop, 2010  

8. Multijunction photovoltaic technologies for high-performance concentrators 

[electronic resource] : preprint / R. McConnell and M. Symko-Davies, 2006  

9. Photovoltaic incentive design handbook  / T.E. Hoff, 2006  

10. Photovoltaic Solar Energy Generation / by H.K.V. Lotsch  

11. Modeling photovoltaic systems using PSpice / Luis Castañer and Santiago Silverstre  

12. IEEE Photovoltaics Specialists Conference Proceedings 

 

Pre- and Co-requisites:  

MATH 182 or consent of instructor. 

 

Course Content: 

 Renewable Energy Systems (Chap. 8): direct solar power conversion (PV), 

concentrating solar power, wind power, hydro power, biomass, geothermal power, 

ocean power  

 Solar Resource (Chap. 4): solar spectrum, sun position, sun path diagrams, solar and 

clock times, clear sky insolation on a collecting surface, solar radiation 

measurements, resource of solar data. 

 Photovoltaic Materials (Chap 5): semiconductor physics, photovoltaic materials, 

types of cells (Silicon, thin film, multi-junction, organic), cell materials and 

construction,  

http://energy.gov/eere/renewables


 PV Electrical Characteristics (Chap 5): equivalent circuit of a PV cell, modules and 

arrays, I-V curves, impact of temperature, shading impacts.   

 Grid-Connected PV Systems (Chap 6): interfacing with the power grid, system 

sizing, and economic considerations.   

 Stand-Alone PV Systems (Chap 6): load estimation, batteries and their properties, 

array and battery sizing, hybrid-PV systems, case study of PV-powered water 

pumping.   

 Other Related Topics:  IEEE Standard 1547, industry trends,  microgrids, etc 

 

Computer Usage: 

PVWATTS, Excel 

 

Course Outcome:  

Students should be able to:  

1. Locate the sun position at any given location and time, interpret sun path 

diagrams, analyze solar insolation on a collecting surface, and measure solar 

radiation measurements. 

2. Understand the inner workings of p-n junctions, determine a circuit model of a  

PV cell, PV module and  PV array, measure and interpret I-V curves, understand 

the impact of temperature and solar insolation on I-V curves, have a broad 

knowledge on different types PV technologies and their limitations.  

3. Determine the operating point of basic electrical loads connected directly to a PV 

module or array.  

4. Design a grid-connected PV system, including the PV array and balance of 

system (BOS), conduct an economic analysis, and be familiar with the impact of 

high PV penetration on the utility grid.  

5. Have basic knowledge on different types of batteries and their electrical 

characteristics.  

6. Design a stand-alone PV system by estimating the load, sizing and selecting the 

batteries, sizing and selecting the PV modules, charge controller and inverter.  

7. Have basic knowledge on codes and standards associated with PV Systems.   

 
Tests: 

 

  Value 

Midterm Solar resource, i-v curves                    30 Pts 

Quizzes 15 min each – once every 10 days                    30 Pts            

Final  Covers all course material                   40 Pts 

Total  100 Points 

 

Grading: 

A  85> B  70 > C  60 > D  50> F  



 

Notes: 

 Graduate students will be given more challenging test questions. 

 There will be no make-up tests or quizzes. 

 Class attendance and participation is highly encouraged. 

 

Student Resources and University Policies: 

 

 
 

 



 

 



 


