OCIJ Graduate Course
Renewable and Distributed Energy Resource Technologies
(ELEC 5302 - 2026 Fall Term)

Instructor: Xiaoyu Wang
Office: Canal Building 4203

Phone: 613-520-2600 ext. 1049
Email: xiaoyuw(@carleton.ca

Course Obijectives:

Renewable energy technologies, together with advances in energy efficiency, are being used
globally to reduce greenhouse gas emissions and to relieve the energy crisis brought on by
the depletion of fossil fuels. Representing a growing part of the smart grid model for the
electric power industry, renewable and distributed generation units including photovoltaic
(PV) panels, wind turbines, energy storage devices, and so on will be connected to the power
systems in increasing numbers. They are used as an alternative to or an enhancement of the
traditional electric power grid to provide high-quality, reliable electricity at the utility
customer sites. Renewable and distributed energy resource technologies may also be
beneficial in delaying electric utility infrastructure upgrades.

This course introduces the fundamentals and applications of renewable and distributed
energy resource technologies with a focus on photovoltaic generation, wind generation,
battery storage, distributed generation and micro-grid. The main objectives of the course are:

(1) to help students gain a thorough understanding of the basic concepts and
techniques of renewable and distributed energy resource technologies;

(2) to provide students with the fundamental knowledge and analytical skills necessary
to design sustainable energy systems connected to the main power grid;

(3) to enable students to acquire hands-on experience on modeling and simulation of
renewable and distributed energy resource systems;

(4) to train students to conduct independent research in the area of renewable energy.

By the end of the course students should be able to:

(1) understand and master principles of the focused renewable energy generation
systems, 1.e., photovoltaic, wind, and battery storage;

(2) analyze and simulate the detailed computer simulation models of the focused
renewable energy generation systems;

(3) investigate the interconnection (to the main power grid) issues caused by renewable
energy generation systems;

(4) review literature, identify questions, propose solutions, and deliver results in the
research area of renewable energy generation.



Course Schedule:

Lectures: Monday 10:05 am-12:55 am ME4124

Tentative schedle Tome

Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7 Midterm 1
Week 8 Break
Week 9
Week 10
Week 11 Midterm 2
Week 12
Week 13
Week 14 Final Project

Reference material (Optional)

1. Course lecture notes and slides:
2. Supplementary textbooks:

[1] Stephen J. Chapman, Electric machinery fundamentals, McGraw-Hill, Fifth
Edition, 2011.

[2] Glover, Sarma, and Overbye, Power systems analysis and design, Fifth Edition,
Thomson, 2011.

[3] Mohan, Undeland and Robbins, Power electronics, converters, applications and
design, Third Edition, ISBN 978-0-471-22693-2

[4] Gonzalo Abad, Jesus Loépez, Miguel Rodriguez, Luis Marroyo, and Grzegorz
Iwanski, Doubly fed induction machine: modeling and control for wind energy
generation, ISBN: 978-0-470-76865-5, Wiley-IEEE Press, October 2011.

[5] Math Bollen and Fainan Hassan, Integration of distributed generation in the
power system, ISBN: 978-0-470-64337-2, Wiley-IEEE Press, July 2011.

[6] Djamila Rekioua and Ernest Matagne, Optimization of photovoltaic power
systems: modelization, simulation and control, ISBN: 978-1-4471-2348-4,
Springer, 2012.

[7] S. Chowdhury, S. P. Chowdhury and P. Crossley, Microgrids and active
distribution networks, ISBN: 978-1-84919-014-3, the Institution of Engineering
and Technology, 2009.

Brightspace:

Brightspace will be used for communication and posting of course material, including lecture
slides. The Brightspace site can be accessed from https://brightspace.carleton.ca/d2l/home .



https://brightspace.carleton.ca/d2l/home

Please refer to the Brightspace site frequently in order to keep up-to-date with the course
material that is posted there.

Marking Scheme:
Mid-term 1
Mid-term 2
Final Project

25 %
25%
50 %

Al are not allowed for the midterm exams and the final project report.

Note:

—_

The mid-term exams will be open book.

The requirement on the course project will be provided separately.

The computer simulation tool Matlab/Simulink-SimPowerSystems will be
needed to do the assignment, the mid-term exam, the project, and the final exam.
The computers in the following labs at Carleton University have the license for
Matlab/Simulink-SimPowetSystems: Canal Building 3104 (Ottawa Hydro Lab),
Mackenzie Building (ME4128, ME4166), Minto Center (MC6030).

Lecture Topics: The list below indicates possible topics covered in the course.

Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
Week 8
Week 9
Week 10
Week 11
Week 12
Week 13
Week 14

Introduction and power system basics
Photovoltaic systems
Photovoltaic systems

Wind generation systems

Wind generation systems

Midterm 1

Electric vehicle

Winter Break, University closed
Energy storage units

Distributed generation protection
Midterm 2

Microgrid

Microgrid

Microgrid

Generative Artificial Intelligence (GenAl)

Al use in this course: Students are encouraged to use Al tools for initiating tasks,
troubleshooting errors and engaging in complex activities to advance their knowledge and

build skills.

e Research (e.g. using Al such as Microsoft Word’s Researcher tool, to find and
summarize scholarly articles)

e Drafting (e.g. creating initial drafts of essays or reports, using Microsoft Word’s Al
assisted text suggestions)



e Problem-solving (e.g. using Al to troubleshoot and debug code, using Excel’s Al
driven features for complex calculations and data modelling)

e Interactive learning (e.g. Al driven assessment of student skill with follow up
recommendation of customized learning plan in alignment with course level learning
outcomes. Ideally, this document is shared with the instructor to validate and expand
on.)

As our understanding of the uses of GenAl and its relationship to student work and
academic integrity continue to evolve, students are required to discuss their use of GenAl in
any circumstance not described here with the course instructor to ensure it supports the
learning goals for the course.

Advising and Counselling services
a) Engineering Academic Advising

The Engineering Academic Support Service : https://carleton.ca/engineering-
design/current-students/undergrad-academic-support/ assists undergraduate engineering
students with course selection, registration, and learning support from first-year through to
graduation.

Academic ~ Advisors  Contact  :  https://carleton.ca/engineering-design/current-
students/undergrad-academic-support/undergraduate-advisors/

b) Student Mental Health Service

As a university student you may experience a range of mental health challenges that
significantly impact your academic success and overall well-being. Carleton's Wellness
Services Navigator https://wellness.carleton.ca/navigator/ is designed to help students
connect with mental health and wellness resources. If you need to talk to someone, please
reach out for assistance: https://carleton.ca/health/emergencies-and-crisis/.

Learning and Working Environment

The University and all members of the University community share responsibility for
ensuring that the University’s educational, work and living environments are free from
discrimination and harassment. Should you have concerns about harassment or
discrimination relating to your age, ancestry, citizenship, colour, creed (religion), disability,
ethnic origin, family status, gender expression, gender identity, marital status, place of origin,
race, sex (including pregnancy), or sexual orientation, please contact the Department of
Equity and Inclusive Communities at equity(@catleton.ca

We will strive to create an environment of mutual respect for all through equity, diversity,
and inclusion within this course. The space which we work in will be safe for everyone.
Please be considerate of everyone’s personal beliefs, choices, and opinions.

Academic Integrity and Plagiarism

a) Please consult the Faculty of Engineering and Design information page about the
Academic Integrity policy and our procedures: https://catleton.ca/engineering-
design/current-students/fed-academic-integrity Violations of the Academic Integrity Policy


https://carleton.ca/engineering-design/current-students/undergrad-academic-support/
https://carleton.ca/engineering-design/current-students/undergrad-academic-support/
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will result in the assighment of a penalty such as reduced grades, the assignment of an F in a
course, a suspension or, expulsion.
b) One of the main objectives of the Academic Integrity Policy is to ensure that the work
you submit is your own. As a result, it is important to write your own solutions when
studying and preparing with other students and to avoid plagiarism in your submissions. The
University Academic Integrity Policy defines plagiarism as “presenting, whether intentionally
or not, the ideas, expression of ideas or work of others as one’s own.” This includes
reproducing or paraphrasing portions of someone else’s published or unpublished material,
regardless of the source, and presenting these as one’s own without proper citation or
reference to the original source.
Examples of violations of the policy include, but are not limited to:

- any submission prepared in whole or in part, by someone else;

- using another’s data or research findings without appropriate acknowledgement;

* submitting a computer program developed in whole or in part by someone else,

with or without modifications, as one’s own; and

* failing to acknowledge sources of information through the use of proper citations

when using another’s work and/or failing to use quotations marks.

Academic Accommodation
You may need special arrangements to meet your academic obligations during the term. For
an accommodation request the processes are as follows:

Pregnancy obligation

Write to me with any requests for academic accommodation during the first two weeks of
class, or as soon as possible after the need for accommodation is known to exist. For more
details see the Student Guide

Religious obligation

Write to me with any requests for academic accommodation during the first two weeks of
class, or as soon as possible after the need for accommodation is known to exist. For more
details see the Student Guide

Academic Accommodations for Students with Disabilities

The Paul Menton Centre for Students with Disabilities (PMC) provides services to students
with Learning Disabilities (LD), psychiatric/mental health disabilities, Attention Deficit
Hyperactivity Disorder (ADHD), Autism Spectrum Disorders (ASD), chronic medical
conditions, and impairments in mobility, hearing, and vision. If you have a disability
requiring academic accommodations in this course, please contact PMC at 613-520-6608 or
pmc@catleton.ca for a formal evaluation. If you are already registered with the PMC,
contact your PMC coordinator to send me your Letter of Accommodation at the beginning
of the term, and no later than two weeks before the first in-class scheduled test or exam
requiring accommodation (if applicable). After requesting accommodation from PMC, meet
with me to ensure accommodation arrangements are made. Please consult the PMC website
for the deadline to request accommodations for the formally-scheduled exam (if applicable).

You can visit the Equity Services website to view the policies and to obtain more detailed
information on academic accommodation at http://www.catleton.ca/equity/



http://www.carleton.ca/equity/

Survivors of Sexual Violence

As a community, Carleton University is committed to maintaining a positive learning,
working and living environment where sexual violence will not be tolerated, and where
survivors are supported through academic accommodations as per Carleton’s Sexual
Violence Policy. For more information about the services available at the university and to
obtain information about sexual violence and/or support, visit:
https://catleton.ca/equity/sexual-assault-support-services.

Accommodation for Student Activities

Carleton University recognizes the substantial benefits, both to the indvidual student and for
the university, that result from a student participating in activities beyond the classroom
experience. Reasonable accommodation will be provided to students who compete or
perform at the national or international level. Write to me with any requests for academic
accommodation during the first two weeks of class, or as soon as possible after the need for
accommodation is known to exist. https://catleton.ca/senate/wp-
content/uploads/Accommodation-for-Student-Activities-1.pdf
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