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EE 351 - Introduction to Energy Systems - Fall 2019 
 

Learning Outcomes: 
Upon completing this course, the student should be able to: 

• Calculate voltages, currents and powers using phasor analysis 
• Understand the operation of basic power electronics circuits 
• Understand how various energy sources of energy can be transformed into electrical 

power, calculate how much power can be generated  
• Discuss the advantages and disadvantages of these various sources of energy 
• Understand and perform calculation on balanced 3-phase systems 
• Under the operation of transformers and electrical machines, calculate various parameters 

associated with transformers and machines 
• Explain the safety issues associated with electricity distribution systems 
• Discuss how and why blackouts occur 

 
Prerequisites:   EE 233/EE 215, familiarity with calculus and linear algebra. 

 
Time:  MW 12:30 pm - 2:20 pm in LOW 101 
 
Instructor:    Baosen Zhang 
Office:    EE M310 
Email:    zhangbao@uw.edu 
Office Hours:    Friday 2pm - 3pm 

or by appointment (send me an email) 
 

Teaching Assistants: 
Nina Vincent, Office Hour:  Tuesday 10:30am-11:30am, EE 215, nmv9943@uw.edu 
 
 
Midterm I:                       Wednesday, Oct 30, in class  
Midterm II:             Wednesday, Dec 4, in class 
 
Website:   http://zhangbaosen.github.io/teaching/EE351 
 
 
 
Grading:  Homework:    25% 
  Exams: 50% 
  Labs: 25% 
 
Textbook: No required textbooks 
References:  Electrical Energy: An Introduction, 3rd Edition, Mohamed El-

Sharkawi, CRC Press 
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Tentative timetable of topics 
 

Week Topic Reference 

1 
Introduction, AC circuits Ch. 1, Ch. 7 

AC circuits Ch. 7 

2 
AC circuits Ch. 7 

Power electronics Ch. 10 

3 
Power electronics Ch. 10 

Power electronics Ch. 10 

4 
Solar energy Ch. 6 

Solar energy Ch. 6 

5 
Wind energy Ch. 6 

Other renewable energy sources Ch. 6 

6 
Fossil fuels and conventional generation Ch. 3, Ch. 4 

Conventional generation and its environmental impact Ch. 4, Ch. 5 

7 
Three phase systems Ch. 8 

Three phase systems - Transformers Ch. 8, Ch. 11 

8 
Transformers Ch. 11 

Electric machines Ch. 12 

9 
Electric machines Ch. 12 

Components of a power system Ch. 2 

10 
Electrical safety or blackouts Ch. 14 or Ch. 9 

  

 

Homework 
Written homework will be assigned weekly. It will typically be due one week after it is assigned 
and will consist of several problems, often with multiple parts. 
Homework will be assigned and submitted through the course web site. Late homework will not 
be accepted without pre-approval. Homework will be graded and returned as soon as possible. 
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Laboratories 
Students will carry out three lab experiments in room EEB 053. These experiments will be done 
in groups of three students starting in week 4. However, ALL students MUST attend a lab 
orientation session focussed on safety during week 3. Students must have read handout for each 
experiment before coming to the lab and must take a lab quizz before being allowed to work.  
 

Lab experiment 1  Power electronics converters Week 4 or Week 5 

Lab experiment 2 Power Electronics and 
Photovoltaic generation Week 6 or Week 7 

Lab experiment 3 Power systems Week 8 or Week 9 

 
Each lab group must submit a lab report.  
 
Examinations  

There will be an in-class midterm examination and a final examination. The exams are open 
book and open notes, but electronic devices are not allowed except for a calculator.  
 
Disabled Students 

If you have a documented disability and wish to discuss academic accommodations, please 
contact me as soon as possible. I am happy to make every reasonable accommodation. 

Academic Integrity 
I expect every member of the class to conform to the highest standards of academic integrity, as 
stated in the official UW policy at 
http://www.washington.edu/admin/rules/policies/SGP/SPCH209.html#7  
Cheating can result in failure of the course and/or eventual expulsion from the University. 
Because your homework has a bearing on your grade, it must be your own original work. You 
may compare homework answers and discuss problem solving methods with other students in 
the class, but the final result - the work you hand in - must consist of work that you, and you 
only, have performed. Copying homework done by someone else, or copying old homework or 
the answer key, copying the work of anyone else on examinations, the use of unauthorized notes 
or other unauthorized aids during examinations, and knowingly permitting your work to be 
copied for the purpose of cheating are all examples of cheating.  
Examinations must be your individual original work. No discussion of any kind is allowed 
among students while taking an examination. During an examination, you may ask the instructor 
questions if you do not understand some aspect of a problem statement, or if you are unclear 
about what is required. 
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Religious Accommodations 
Washington state law requires that UW develop a policy for accommodation of student absences 
or significant hardship due to reasons of faith or conscience, or for organized religious activities. 
The UW’s policy, including more information about how to request an accommodation, is 
available at Religious Accommodations Policy 
(https://registrar.washington.edu/staffandfaculty/religious-accommodations-policy/). 
Accommodations must be requested within the first two weeks of this course using the Religious 
Accommodations Request form (https://registrar.washington.edu/students/religious-
accommodations-request/). 
 


