
EE 351

Introduction to Energy Systems

MW, 12:30pm-2:20pm, EEB 037

Instructor: Baosen Zhang
zhangbao@uw.edu
Office: EEB M310
Office Hours: Tuesday 10:30am–11:30am

Course Description: Develops understanding of modern energy systems through theory and
analysis of the system and its components. Discussions of generation, transmission, and utilization
are complemented by environmental and energy resources topics as well as electromechanical con-
version, power electronics, electric safety, renewable energy, and electricity blackouts.

Prerequisite(s): EE 233, basic familiarity with calculus and linear algebra.

Text(s): Electrical Energy: An Introduction, 3rd Edition, Mohamed El-Sharkawi, CRC Press

Teaching Assistants:

• Daniel Olson, Office: EE 215 , Office Hour: Tuesday 1pm-2pm, djolsen@uw.edu

• Nam Song, Office: EE 215, Office Hour: Monday 2:30pm-3:30pm, nams4@uw.edu

Course Objectives:
At the completion of this course, students should be able to:

1. History of power systems
2. Basics components of power systems: Generation, transmission and distribution of electricity
3. Power Electronics
4. Electric machines and safety
5. Renewable energy: Mainly on wind and solar, and how they are different from conventional

energy
6. After not changing much for decades, why is energy system suddenly a hot topic again: e.g.,

what is a smart grid?

Exams, Labs and Assignments:

1. Exams: There are two exams, one in class midterm and a final. Note these two exams will
cover different part of the course and will be weighted equally.

2. Labs: There are three labs.

3. Homework Assignments: Weekly, starting from the second week
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Grade Distribution:

1. Exams, 50% (25% each for midterm and final)

2. Homework, 25%

3. Labs, 25%

Course Policies:

• No late assignments will be accepted!

• Academic Honesty Policy Summary:
All students are expected to follow the student conduct code at
http://www.washington.edu/admin/rules/policies/WAC/478-120TOC.html.
Every member of the class is expected to conform to the highest standards of academic
integrity. Offering and accepting solutions from others is an act of cheating, which is a
serious offense and all involved parties will be penalized according to the student
conduct code. Discussion about homework assignments are encouraged, but anything you
hand in must be your own work. If you use any results from published literature, you must
cite it clearly. Violation of the conduct code can lead to failure of the course and possibly
expulsion from the University. Not knowing the policy is not an excuse for cheating.

Tentative Course Outline:
The weekly coverage might change depending on the progress of the class.

Week Content

Week 1 • Introduction, overview of Power System History

• Review of Phasor Calculations

Week 2 • AC Circuit Theory

• Components of Power Systems

Week 3 • Power Electronics

Week 4 • Power Electronics

Week 5 • Solar Energy

• Wind Energy

Week 6 • Wind Energy

• Other Renewable Resources

Week 7 • Hydro power

• Conventional Generation

Week 8 • Three Phase Power Flow

• Transformers

Week 9 • Transformers

• Electrical Machines

Week 10 • Safety

• Largescale Failures (Blackouts)
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