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Course Syllabus 

 

 

 

EE 531 – Alternative and Renewable Energy Systems 

SPRING 2008 

Tue & Thur 5:00 - 6:15 

Classroom:  207 RGAN:  R. G. Anderson, Mechanical Engineering Building 

 

Instructor: Paul A. Dolloff, Ph.D. 

Office: FPAT 585 

 

 

Contact Information 

 Email: Paul.Dolloff@ekpc.coop   (NOTE:  “.coop”) 

 Phone 859/745-9389 work (direct) 

  859/744-4812 work (operator) 

  859/749-2524 cellular 

  859/527-3501 home 

  859/744-6008 FAX 

 

 

Textbook 

There is no official textbook for this course.  Relevant reading material will be on file in 

the Engineering Library – third floor, Anderson Tower. 

 

 

Outcomes 

Basic understanding of alternative electric generating systems including: 

1. Understanding of renewable energy sources and associated generating 

technologies 

2. Understanding of Net Metering and associated interconnection issues 

3. Ability to evaluate and design a PV system 

4. Ability to evaluate and design a utility grade wind farm installation 

5. Basic understanding of small hydro and landfill gas generating systems 

 

 

Lecture Topics 

1. Renewable Energy Sources 

a. Solar 

i. Solar cell and photovoltaic basics 

ii. Locating the sun 

iii. Expected insolation and effects of PV mounting angle 

b. Wind 

i. Wind data evaluation techniques 

ii. Wind machine modeling 

iii. Utility grade wind farm evaluation 



c. Hydro 

i. Micro-hydro 

ii. Pumped storage 

iii. Waste gas 

2. Generating Technologies 

a. Fuel Cells 

b. Microturbines 

c. Energy Storage 

3. Interconnection Issues 

a. Customer Load Characteristics 

b. IEEE Standard 

c. On-grid and off-grid considerations 

4. Other Issues 

a. Economic dispatch (transmission) 

b. SCADA and metering 

c. Rates 

 

 

Field Trip 

There will be a field trip to East Kentucky Power Cooperative to be scheduled during a 

class period.  The trip will include a lecture on economic dispatch and a tour of the EKPC 

24-hour dispatch center. 

 

 

Rates Lecture 

This course may include a guest lecture program discussing the process by which an 

electric utility requests a rate change – a request to charge the customer more or less for 

electricity.  This class period will include a mock hearing as if being held before the 

Kentucky Public Service Commission. 

 

 

Examinations 

There will be two (2) exams and a final exam; there is no mid-term exam.  The first two 

exams will be scheduled during the course of the class and may be in take-home form.  

The final exam will be either given during, or will be due on, the University’s scheduled 

time.  In either case, the final exam will be comprehensive. 

 

Makeup exams will be allowed only after receiving permission from the instructor prior 

to the exam’s scheduled time. 

 

 

Project 

There will be one class project.  Students will design a photovoltaic (PV) system for a 

residential customer.  Project details will be given during the course.  The student is 

responsible for performing research, specifying equipment, drawing a one-line diagram, 

estimated energy production by month, defining costs, determining the pay back period, 

and writing a final report. 



Homework 

Periodically, homework assignments will be made and collected for grade. 

 

 

Attendance 

Attendance shall not be taken; however, attendance is strongly encouraged as much of the 

course material will be taken from the instructor’s notes and experiences. 

 

 

Graduate Credit 

Additional assignments will be given to those students registered for graduate course 

credit.  These additional assignments will be a combination of 20% additional homework 

and an extended analysis requirement to the class project. 

 

 

Grade Weightings 

Each assignment carries the following overall course percentage: 

 

Exam 1 20% 

Exam 2 20% 

Final Exam 20% 

Project  30% 

Homework 10% 

 

 

Grading System 

Unless the performance or circumstances associated with a particular student indicate 

otherwise, the final grade in the course will be based on the following scale: 

 

 Undergraduate Graduate 

90-100 A A 

80-89 B B 

70-79 C C 

60-69 D E 

Below 60 E E 
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