
EE 451/EE 551

Wind Energy

TTh, 8:30-10:20 am, ART 317

First week: https://washington.zoom.us/j/94232544212

Instructor: Baosen Zhang
zhangbao@uw.edu
Office Hours: Wednesdays 3:30-4:30pm, ECE M310

Course Description: Upon completing this course, the student should be able to:

• Explain what how is electrical power obtained from wind

• Perform basic calculations for wind power based on wind turbine characteristics and terrain

• Explain what are the main considerations for wind and solar power integration

• Develop basic operating planning tools to accommodate wind and solar power in power grids

• Discuss the main methods used to allocate recourse to accommodate uncertainty and vari-
ability

• Energy storage

Prerequisite(s): This class requires EE 351 (or equivalent). We also assume that you know basic
linear algebra (solving small linear systems), calculus and classical mechanics. Some knowledge of
probability is helpful, but not necessary.

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

• “Wind Energy: An Introduction”, by Mohamed A. El-Sharkawi

Exams and Assignments:

1. Homework Assignments: Weekly homework assignments

2. Midterm: probably week 6 (take home)

3. Final: take home, March 15

Grade Distribution:

1. Homework, 40%

2. Midterm, 30%

3. Final, 30%

Programming Notes:
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1. For most of the class, you may use whatever language you are comfortable with, e.g. Matlab,
Python, R, C++, Julia,... As long as you can do the homework/exam questions (e.g., solve
a system of linear equations).

Notes: This class is cross-listed and contains both graduate and undergraduate students. There
will be an extra question on each homework that is required for EE 551 students and is bonus for
EE 451 students. Similarly, there will be an extra question on the Midterm and the Final that is
required for EE 551 students.

The main website is http://zhangbaosen.github.io/teaching/EE451. We use the Canvas website for
grading only.

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

Week Content

Week 1 • Introduction to power systems with wind energy

Week 2 • Aerodynamics of Wind Turbines

Week 3 • Wind (and Solar) Statistics

Week 4 • Overview of Wind Turbines

Week 5 • Induction Generator

Week 6 • Synchronous Generator

Week 7 • Introduction to Power System Operation

Week 8 • Operations under Uncertainty

Week 9 • Energy Storage

Week 10 • Integrating Storage with Wind and Solar

Week 11 • Decision Making with Recourse

Course Policies:

• Assignments

– No late assignments will be accepted without the permission from the in-
structor.

– Please show your steps.

• Class Participation

– You are expected to actively participate in lectures.

• Exams

2



– Exams will be take home. I will have office hours to answer questions.

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

Class Policies (language required by UW):

• Health and Safety
I want to acknowledge the difficulties of this past two years and inform you of my expectations
for our safety as we begin this class. 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 En-
vironment 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.

• 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.
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/).

• 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.
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• 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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