
EE 554

Large-scale Electric Energy Systems

WF, 12:30-2:20, MGH 047

Instructor: Baosen Zhang
zhangbao@uw.edu
Office: EEB M310
Office Hours: Fridays 3-4 pm
(in person or by zoom https://washington.zoom.us/j/98821969764)

Course Description: This course introduces the operation of large-scale power systems from a
modern point of view. We will define and discuss the major problems in power system analysis,
operations, dynamics and economics. We will talk about different formulations and tools that are
commonly used in practice, and how they are changing when large amount of renewable resources
are present in the grid. The open problems and current approaches are discussed in each of the
these topics. No previous power engineering background is required. Familiarity with senior level
undergraduate linear algebra and calculus is assumed.
Prerequisite(s): This class requires a good background in linear algebra and calculus, for ex-
ample, experience in working with matrices. Prior exposure to power engineering is not required.

Text(s): There are no required textbook for this class, the following references can be helpful

• “Computational Methods for Electric Power Systems”, by Mariesa L. Crow

• “Power System Generation, Operation & Control”, by A. Wood & B. Wollenberg

• “Convex Optimization of Power Systems”, by J. Taylor

Projects and Assignments:

1. Homework Assignments: Biweekly homework assignments

2. Final Project: Presentations in the last week of class

Grade Distribution:

1. Homework, 40%

2. Project, 40%

3. Class Participation, 20%

Notes: You may use whatever language you are comfortable with, e.g. Matlab, Python, R, C++,
Julia,... As long as you can accomplish the programming questions.

Course Objectives: At the completion of this course, students should be able to:
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1. Understand common power system models
2. Understand the purpose of various analysis tools used in large power systems
3. Implement some of these algorithms
4. Identify open questions in power system operations
5. Improve your oral and written communication skills

Website: The main website is http://zhangbaosen.github.io/teaching/EE554. We use the Canvas
website for grading and homework submissions.

Course Policies:

• Assignments

– No late assignments will be accepted!

– Comment your code!

• Class Participation

– You are expected to participate in the lecture (see health and safety information below).

– This is an advance graduate level class, class discussions are vital part of the learning
process.

• Project

– Many possibilities for a project. You can compare and contrast current algorithms or
come up with your own algorithm.

– Just translating an algorithm from a paper is not sufficient.

Academic Honesty Policy Summary:
Course Policies:

• Health and Safety
As we return to in person instruction, I want to acknowledge the difficulties of this past 18
months and inform you of my expectations for our safety as we begin this class together.
We will follow the University of Washington’s COVID-19 Face Covering Policy found at
https://www.ehs.washington.edu/system/files/resources/COVID-19-face-cover-policy.pdf. If
you have tested positive for COVID-19, please inform UW Environment Health and Safety
(EH&S) at https://www.ehs.washington.edu/, and they will provide directions to me. If
you’re isolating, class material will be provided. If you feel unwell, you do not need to come
to class and the lecture materials would be provided.

• Late homework assignments will not be accepted without permission from the
instructor.

• Disabled Students
If you have a documented disability and wish to discuss academic accommodations, please
contact Disability Resources for Students (DRS), a unit within the Division of Student Life at
UW. They will inform me and I’m happy to make reasonable accommodation. Note, health
issues with respect to face coverings is also handled by DRS.
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• Diversity and Inclusion
I consider this classroom to be a place where you will be treated with respect, and I welcome
individuals of all ages, backgrounds, beliefs, ethnicities, genders, gender identities, gender
expressions, national origins, religious affiliations, sexual orientations, ability – and other
visible and nonvisible differences. All members of this class are expected to contribute to a
respectful, welcoming and inclusive environment for every other member of the class. I will
gladly honor your request to address you by an alternate name or gender pronoun. Please
advise me of this preference early in the quarter so that I may make appropriate changes to
my records.

• Academic Honesty Policy Summary:
I expect every member of the class to conform to the highest standards of academic integrity.
Cheating can result in failure of the course and/or eventual expulsion from the University. The
official UW policy at http://www.washington.edu/admin/rules/policies/SGP/SPCH209.html#7
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.

• 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 informa-
tion 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 Re-
ligious Accommodations Request form (https://registrar.washington.edu/students/religious-
accommodations-request/).
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