Smart Grid for Sustainable Energy EEL 5285-20248
Class Periods: Tuesday Period 8-9 (3:00 PM - 4:55 PM) Thursday Period 9 (4:05 PM - 4:55 PM)
Location: LAR 0239
Academic Term: Fall 2025

Instructor:
Name  Sean Meyn
Email Address meyn@ece.ufl.edu (please use Canvas) Office Phone Number 392-8934
Office Hours: TBD

Teaching Assistant/Peer Mentor/Supervised Teaching Student:
Please contact through the Canvas website
· Austin Cooper, austin.cooper@ufl.edu, Tuesday 12:00 pm-1:30 pm

Course Description
Survey of power grid operations and markets for students with interest in power systems and/or sustainable energy. Characteristics of traditional and new energy resources; how resources impact the grid; control on many time-scales; how the power grid and power markets of tomorrow will differ from those of today. 3 credits, letter grade.
Course Pre-Requisites / Co-Requisites


Course Objectives
The student will be able to explain the supply and demand of a power system; to design and analyze innovative policy, regulation, and business models to implement the next-generation grid architectures. These objectives are met through lecture and homework, a class project based on reading recent research articles on power systems, and examination of current power systems events around the world.

Materials and Supply Fees
N/A

Required Textbooks and Software
Power Generation, Operation and Control, Allen J. Wood, Bruce F. Wollenberg, Gerald B. Sheblé. Publication date and edition: 3rd edition, 2013, Wiley. ISBN number: 978-0471790556 (pdf may be available online)

Recommended Materials
· Title: Renewable and Efficient Electric Power Systems, Gilbert M. Masters, Wiley, 2004. ISBN number: 978-1-118-14062-8
· Title: Sustainable Energy-without the hot air, David MacKay. Available free online: http://www.withouthotair.com/ ISBN number: 9780954452933
· Control engineer roles in the next power market transition.	H. Ballouz, J. Mathias, S. Meyn, R. Moye, and J. Warrington. Annual Review of Control, Robotics, and Autonomous Systems, 2024.

Required Computer
Students will use Python or Matlab in homework assignments, and in the course project. No special hardware is required.
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Course Schedule

	Week
	Topics
	Reading
	Homework

	
1
	Course overview. Role of generation beyond electric power. Dynamics and costs of traditional generators; characteristics of renewables. Grid architecture today: ISOs, RTOs, FTRs & CCAs. Why are power markets so volatile and hostile?
	
MacKay, WWS Ch. 1 & 2
	

	

2
	Introduction to Economic Dispatch and Optimization.
Convex optimization for resource allocation: Basic optimization theory will be developed throughout the course.
	
WWS Ch. 3 Appendix and handouts
	
#1:
Optimization and power flow

	
3
	Economic dispatch and Lagrangian relaxations. Basics of Unit Commitment.
	
WWS Ch. 3
	

	4
	Dispatch, Markets, Competitive Equilibrium Theory
	WWS Ch. 3 / Lecture notes
	#2 Lagrangian decomposition

	5
	Locational Marginal Prices and the role of dynamics in markets
	Lecture notes
	#3 Economics and probability review

	
6
	Introduction to Risk. Some basic probability is needed - to be reviewed in lecture.
	
WWS Section 4.1
	#4 Optimal reserves and control review

	
7
	Reserves, value of lost load, probability of blackout: science and critique.
Exam 1
	
Handouts
	

	
8
	Introduction to grid dynamics with review of Laplace transforms. Introduction to today’s distributed grid control architecture
	WWS Section 10.2 and 10.5
	#5 Grid level control design

	9
	Review of classical control. Primary control (droop) and grid modeling. Introduction to Automatic Generation Control (AGC)
	Lecture notes
	

	10
	AGC and secondary control
	WWS Section 10.5-
10.7
	#6 Grid level control design

	11
	Demand Response today and the role of federal policy. Storage and Virtual Energy Storage (Flexiwatts – latest term since 2019!)
	
	

	12
	How to create grid services from flexible loads.
	Lecture notes
	#7 Storage and demand response

	
13
	Energy Storage, Demand Dispatch: Buildings as batteries and automated demand response. The role of policy.
	
Lecture notes
	



	
14
	Grid architectures of the future - how should resources and control architecture change? Exam 2
	
	#8 Demand dispatch

	15
	To be determined based on student interest
	
	

	
	Conclusions
	
	





Important Dates
October 8	Exam 1 (8:20-10:00pm, Location TBD) December 3	Exam 2 (8:20-10:00pm, Location TBD)
December 1	Graduate students upload completed project reports and video to canvas before midnight. December 9	Undergraduate students upload commentary to canvas before 5pm


Evaluation of Grades – Graduate Students
	Assignment
	Total Points
	Percentage of Final Grade

	Homework Sets (8)
	100 each
	20%

	Midterm Exams (2)
	100 each
	70%

	Project
	100
	10%

	
	
	
100%





Evaluation of Grades – Undergraduate Students
	Assignment
	Total Points
	Percentage of Final Grade

	Homework Sets (8)
	100 each
	25%

	Midterm Exams (2)
	100 each
	70%

	Project
	100
	5%

	
	
	100%







Grading Policy
The following is given as an example only.
	Percent
	Grade
	Grade Points

	93.4 - 100
	A
	4.00

	90.0 - 93.3
	A-
	3.67

	86.7 - 89.9
	B+
	3.33

	83.4 - 86.6
	B
	3.00

	80.0 - 83.3
	B-
	2.67

	76.7 - 79.9
	C+
	2.33

	73.4 - 76.6
	C
	2.00

	70.0 - 73.3
	C-
	1.67



	66.7 - 69.9
	D+
	1.33

	63.4 - 66.6
	D
	1.00

	60.0 - 63.3
	D-
	0.67

	0 - 59.9
	E
	0.00



Academic Policies & Resources
To support consistent and accessible communication of university-wide student resources, instructors must include this link to academic policies and campus resources: https://go.ufl.edu/syllabuspolicies. Instructor-specific guidelines for courses must accommodate these policies.
Commitment to a Positive Learning Environment
The Herbert Wertheim College of Engineering values varied perspectives and lived experiences within our community and is committed to supporting the University’s core values.
If you feel like your performance in class is being impacted by discrimination or harassment of any kind, please contact your instructor or any of the following:
· Your academic advisor or Graduate Coordinator
· HWCOE Human Resources, 352-392-0904, student-support-hr@eng.ufl.edu
· Pam Dickrell, Associate Dean of Student Affairs, 352-392-2177, pld@ufl.edu
