
EEp 555 A

Data Science for Energy Systems

Time: Tuesday 6:00-9:50 PM, ECE 403; zoom link: https://washington.zoom.us/j/94913728987

Instructor: Baosen Zhang
zhangbao@uw.edu
Office: EEB M310
Office Hours: Friday 3:30 to 4:30 or by request
TA: Daniel Tabas, dtabas@uw.edu, Office Hours:

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

• Explain how data is generated in energy systems and how are new technologies impacting the
amount and quality of datasets

• Understand popular data processing and analytic techniques

• Implement existing packages to solve problems

• Use machine learning methods to answer questions about power and energy system operations

• Choose appropriate methods based on objective and datasets

Prerequisite(s): This class requires basic electrical engineering. Familiarity with a programming
language such as R or Python is preferred. Some knowledge of optimization is helpful, but not
necessary.

Text(s): We will not have a required textbook for this class, but some of the following books
(plus abundant online tutorials of data analytic methods) are helpful:

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

• “Power System Analysis and Design”, by Glover, Sarma and Overbye

• “Applied Linear Regression Models”, by Kutner, Nachtsheim and Neter

• “Deep Learning”, by Goodfellow, Bengio and Courville

Exams and Assignments:

1. Homework Assignments: Weekly homework assignments

2. Final project: due last week of class

Grade Distribution:

1. Homework, 50%

2. Project, 50%
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Notes: This class is very much “hands-on” in the sense that you need to do the homework exercises
and participate in a meaningful project. Simply listening to lectures and reading books won’t be
enough to gain a useful understanding of how to apply data analytics and machine learning methods
to practical power and energy problems.
Software: You will program a lot in this class. You should makes sure that you are familiar with
Python or a similar language.

Website: The main website is http://zhangbaosen.github.io/teaching/EE555. We use the
Canvas website only for grading.

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

Week Content

Week 1 • Introduction to power and energy systems

• AC circuit analysis

Week 2
• Understanding different datasets in power systems

• PMU and SCADA data

• Sampling theorems

Week 3 • Introduction to time series analysis

• Linear and nonlinear regression

Week 4
• Data analytics I

• State estimation

• Understanding the impact of data rates

Week 5 • Cybersecurity

• Privacy and customer data

Week 6
• Introduction to Machine Learning

• Review of optimization

• Learning physical operations in power systems from data

Week 7
• Classification and Estimation

• Fault detection

• Load forecasting

Week 8 • Different architectures of neural networks

• Data generation

Week 9 • Working with Heterogenous Data

• Application to Buildings

Week 10
• Decision Making with Data

• Monte Carlo Simulations

• Understanding generalization capability of machine learning algorithms

Week 11 • Project Presentations
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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/covid-19-prevention-and-
response/covid-19-health-and-safety. 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.

• 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.

• 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.
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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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