
ECE 69500
Operation of Modern Power Systems (Spring 2015)

Instructor Dionysios Aliprantis, Associate Professor, ECE
Contact WANG 2055, (765) 494.4434, e-mail: dionysis@purdue.edu
Office hours Monday 10:00am–12:00pm and by appointment
Classroom Mechanical Engineering Bldg 1051, TTh 3:00pm–4:15pm
Web page N/A; material will be posted on Blackboard Learn
Revision January 11, 2015

(All times Eastern)

Course Description
Introduction to modern power system operations. Economic dispatch of assets as a
constrained optimization problem, and solution methods. The unit commitment problem
formulation, and solution methods. Power flow solution methods. Security-constrained
economic dispatch and unit commitment. The optimal power flow. State estimation.
Automatic generation control. Operation of power markets.

Learning Objectives:

1. Acquaint students with the principal analytical aspects of power system operations

2. Stress the interplay between security and economics and the importance of these
two functions

3. Expose students to some of the key software application areas in a modern control
center energy management system

4. Equip students with skills to read the power system operations, control and eco-
nomics literature

5. Develop an appreciation of the computational aspects of power system tools

6. Provide a basic understanding of market forces and their impacts on reshaping the
electricity business

Prerequisites: Basics of power system components (transformers, generators, trans-
mission lines) and power system analysis (3-phase analysis, power flow). ECE 43200
(or equivalent).

Required Text: “Power generation, Operation, and Control,” by A. J. Wood, B. F. Wol-
lenberg, and G. B. Sheblé, Wiley, third edition, 2014, ISBN: 978-0-471-79055-6.

dionysis@purdue.edu
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Tests: There will be one or two announced midterms and a final exam (or project) during
the semester. Midterm dates will be confirmed as the course progresses.

Homework: There will be regular homework/project assignments that will be posted on
the Web. Assignments will be collected at the beginning of class.

Missed or Late Work: In general, missed or late work will not be accepted. If, for some
unforeseen circumstance, you are unable to complete on time, please contact me as soon
as possible.

Course Grading Policy:

Homework/Projects 50%

Midterms 25%

Final exam/Project 25%

Letter grades will be determined by the following guidelines:

≥ 85% A
≥ 80% A−
≥ 75% B+
≥ 70% B
≥ 65% B−
≥ 60% C+
≥ 55% C
≥ 50% C−
< 50% F

Communication: Feel free to communicate with me in any way that is convenient to you
(after class, during office hours, phone, email), for questions about the course material
or assignments.

Students with Disabilities: Purdue University is required to respond to the needs of
the students with disabilities as outlined in both the Rehabilitation Act of 1973 and the
Americans with Disabilities Act of 1990 through the provision of auxiliary aids and ser-
vices that allow a student with a disability to fully access and participate in the programs,
services, and activities at Purdue University.
If you are a student registered with the Disability Resource Center (https://www.

purdue.edu/studentsuccess/academic/drc/) and you are in need of academic accommo-
dations, please see me during my office hours listed on the syllabus as soon as possible,
preferably within the first three (3) weeks of the semester.

Attendance: Students are expected to be present for every meeting of the classes in
which they are enrolled. Only the instructor can excuse a student from a course require-
ment or responsibility. When conflicts or absences can be anticipated, such as for many
University sponsored activities and religious observations, the student should inform the
instructor of the situation as far in advance as possible. For unanticipated or emergency
absences when advance notification to an instructor is not possible, the student should
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contact the instructor as soon as possible by email, or by contacting the main office that
offers the course. When the student is unable to make direct contact with the instructor
and is unable to leave word with the instructor’s department because of circumstances
beyond the student’s control, and in cases of bereavement, the student or the student’s
representative should contact the Office of the Dean of Students. For more information,
please see: https://www.purdue.edu/odos/sac/attendance-and-absence/.

Grief Absence Policy for Students: Purdue University recognizes that a time of be-
reavement is very difficult for a student. The University therefore provides the following
rights to students facing the loss of a family member through the Grief Absence Policy
for Students (GAPS). GAPS Policy: Students will be excused for funeral leave and given
the opportunity to earn equivalent credit and to demonstrate evidence of meeting the
learning outcomes for missed assignments or assessments in the event of the death of a
member of the student’s family.

Academic Dishonesty: Purdue prohibits “dishonesty in connection with any University
activity. Cheating, plagiarism, or knowingly furnishing false information to the University
are examples of dishonesty.” [Section B-2-a, Code of Student Conduct: http://www.
purdue.edu/studentregulations/student_conduct/regulations.html]. Furthermore,
the University Senate has stipulated that “the commitment of the acts of cheating, lying,
and deceit in any of their diverse forms (such as the use of ghost-written papers, the use
of substitutes for taking examinations, the use of illegal cribs, plagiarism, and copying
during examinations) is dishonest and must not be tolerated. Moreover, knowingly to
aid and abet, directly or indirectly, other parties in committing dishonest acts is in itself
dishonest.” [University Senate Document 72-18, December 15, 1972]. Cheating may
lead to an ‘F’ for the course. For more information, please see: https://www.purdue.
edu/odos/osrr/responding-to-academic-dishonesty-brochure/.

Violent Behavior Policy: Purdue University is committed to providing a safe and se-
cure campus environment for members of the university community. Purdue strives to
create an educational environment for students and a work environment for employees
that promote educational and career goals. Violent Behavior impedes such goals. There-
fore, Violent Behavior is prohibited in or on any University Facility or while participating
in any university activity. See http://www.purdue.edu/policies/facilities-safety/

iva3.html for more information.

Emergencies: In the event of a major campus emergency, course requirements, dead-
lines, and grading percentages are subject to changes that may be necessitated by a
revised semester calendar or other circumstances. Any changes will be posted on the
course website. You are expected to read your @purdue.edu email on a frequent basis.
Also please review emergency preparedness plans that can be found here: http://www.
purdue.edu/emergency_preparedness/.
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Nondiscrimination: Purdue University is committed to maintaining a community which
recognizes and values the inherent worth and dignity of every person; fosters tolerance,
sensitivity, understanding, and mutual respect among its members; and encourages each
individual to strive to reach his or her own potential. In pursuit of its goal of academic
excellence, the University seeks to develop and nurture diversity. The University believes
that diversity among its many members strengthens the institution, stimulates creativity,
promotes the exchange of ideas, and enriches campus life.
Purdue University prohibits discrimination against any member of the University com-

munity on the basis of race, religion, color, sex, age, national origin or ancestry, genetic
information, marital status, parental status, sexual orientation, gender identity and ex-
pression, disability, or status as a veteran. The University will conduct its programs,
services and activities consistent with applicable federal, state and local laws, regula-
tions and orders and in conformance with the procedures and limitations as set forth in
Executive Memorandum No. D-1, which provides specific contractual rights and reme-
dies. Any student who believes they have been discriminated against may visit http://
www.purdue.edu/report-hate to submit a complaint to the Office of Institutional Equity.
Information may be reported anonymously.

TENTATIVE SCHEDULE OF LECTURES

# of Weeks Topic

1 Introduction to modern power systems
2 Economic dispatch
2 Unit commitment
2 Power flow
2 Security-contrained economic dispatch and unit commitment
2 Optimal power flow
2 State estimation
1 Automatic generation control
1 Power markets
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