
EE 451/EE 551

Introduction to Energy Systems

MW, 2:30pm-4:20pm
https://washington.zoom.us/j/94906646982

Instructor: Baosen Zhang
zhangbao@uw.edu
Office Hours: Fridays 3:30-4:30pm (or by email)
https://washington.zoom.us/j/95343978989
TA: Yao Long, office hour; Yize Chen, office hour

Course Description: 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

Prerequisite(s): EE 233/EE 215, familiarity with calculus and linear algebra.

Text(s): There is no required textbook for this class. Some references that maybe useful are

• “Electrical Energy: An Introduction”, 3rd Edition, Mohamed El-Sharkawi, CRC Press

Exams and Assignments:
1. Homework Assignments: Weekly homework assignments
2. Midterm: Week 6
3. Final: June 8th, 2021

Grade Distribution:
1. Homework, 25%
2. Exam, 50%
3. Labs, 25%

Exams are open everything, except communication with other students.

Notes:
1. You may use whatever language you are comfortable with, e.g. Matlab, Python, R, C++,

Julia,... As long as you can solve the questions.
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2. The main website is http://zhangbaosen.github.io/teaching/EE351. We use the Canvas web-
site for grading only.

3. There may be several guest lectures (about 30 minutes each) by folks from the industry.

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

Week Content

Week 1 • Introduction, AC circuits

Week 2 • AC circuits, power electronics

Week 3 • Power electronics

Week 4 • Solar energy

Week 5 • Wind energy, other renewable sources

Week 6 • Fossil fuels and conventional generation, environmental impacts

Week 7 • Three phase systems

Week 8 • Transformers

Week 9 • Induction Machines

Week 10 • Synchrounous Machines

Week 11 • Blackouts

Course Policies:

• Assignments

– No late assignments will be accepted!

– Please communicate with the instructor if you will miss a homework.

• Class Participation

– You are expected to actively participate in lectures if you can attend them in realtime.

– Online lectures gets really boring if it’s only me talking into a computer.

• Exams

– Exams will be remote.

– It means they will be open everything (books, notes, Internet...). Please don’t commu-
nicate with each other.

Academic Policies (language required by UW):

• Academic Honesty Policy Summary:
All students are expected to follow the student conduct code at
http://www.washington.edu/admin/rules/policies/WAC/478-121TOC.html.
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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.

• Religious Accommodations:
Washington state law requires that UW develop a policy for accommodation of student ab-
sences 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 accommo-
dation, 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/).

• Disability Resources for Students:
Your experience in this class is important to me. It is the policy and practice of the University
of Washington to create inclusive and accessible learning environments consistent with federal
and state law. If you have already established accommodations with Disability Resources for
Students (DRS), please activate your accommodations via myDRS so we can discuss how
they will be implemented in this course.

If you have not yet established services through DRS, but have a temporary health condition
or permanent disability that requires accommodations (conditions include but not limited
to; mental health, attention-related, learning, vision, hearing, physical or health impacts),
contact DRS directly to set up an Access Plan. DRS facilitates the interactive process that
establishes reasonable accommodations. Contact DRS at disability.uw.edu.
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