Purdue University
School of Engineering Technology
Smart Grid Technology & Applications
ECET 47600 2h lecture, 2h lab 3 Credit course


COURSE SYLLABUS


Fall 2024
Course Coorodinator:
Dr. Raji Sundararajan, PhD
Phone:
(765) 494-6912

Room KNOY 187
E-mail:
raji@purdue.edu
Lectures:
F
12:30 pm– 1:20 pm & 3;30 to 4:20pm
Room Knoy B029
Laboratory:
Thursday
11:30 am – 1:20 pm


DUDL B339
Office Hours:


MTh
4:00 pm – 6:00 pm

Walk-ins/emails/zoom/webex/Teams, etc. welcome.

Course Pre-requisites: ECET 27700
Course Description:
This smart-grid (SG) technology and applications is a fundamentals course; it is designed to introduce new topics related to distributed generation, micro-grids, renewable energy sources, and smart homes’ applications. Topics covered include design, modeling, control, and analysis of smart-grid systems. Concepts dealing with computational intelligence, decision support systems, smart metering, optimization, and energy storage. The laboratory component will provide students with hands-on experience in the utilization of smart-grid technologies and equipment.
Textbook:

Smart Grid Fundamentals of Design and Analysis, James Momoh, 2012, Wiley
There will be plenty of slides and other references material in addition to the text book.

References:
Smart grid applications and Developments, Series: Green Energy and Technology, D. Mah et al (Eds.), Springer-Verlag Berlin Heidelberg, 2014.
Smart power grids 2011 book, Series: Power Systems, Springer-Verlag Berlin Heidelberg, 2012.
Course Learning Outcomes:

At the conclusion of this course, the successful student should be able to
	1. Identify the fundamental elements, and structure of the smart grids and microgrids

	2. Identify and specify various distributed generation sources including working concepts and modeling

	3. Interpret and implement smart grids computational techniques using decision support tools and optimization

	4. Identify the communication systems, networking, and sensing technologies involved

	5. Evaluate different real-world case studies for smart grids applications

	6. Formulate or create tentative solution for selected real world considering environmental issues, standards, and regulations related to smart grids


Topics:

1. Smart Grid (SG) architectural designs
2. SG communications and measurement technology 
3. Performance analysis tools for SG design
4. Stability analysis tools for SG
5. Computational tools for SG design
6. Pathway for designing SG
7. Renewable energy and storage
8. Interoperability, standards, and cybersecurity
9. Case studies and test beds for SG
10. Review (2h)

11. Mid Terms (2h)

Lab Experiments:

Simulation labs using HOMER, MATLAB and other software 
Other Course Materials:
Green Engineering sheet Notebook, pencil, eraser
Scientific Calculator

Ring Binder
All home work must be submitted neatly and legibly, using Engineering paper or typed and submitted.
All lab reports and other submissions must be in color
Reference Material:

As posted in the Bright Space and distributed in the class or emailed and relevant web sites.
Class Attendance:
Regular attendance in the lecture and lab sessions is required and necessary in order for you to do well in this course. Attendance will be recorded. Consult with me about any excused absences beforehand. You are responsible for all material missed due to lateness or absence.
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In-class-activity (ICA):

In class activities will be done and graded-in EACH class.

HW:

Weekly HW assignments will be given on Wednesdays based upon what is taught/covered until then to measure your short-term progress in the course and to monitor attendance. 
Tests:
There will be two (2) 50-minute EXAMS and a COMPREHENSIVE FINAL EXAM during the semester. 
If for some valid reason you cannot take an exam at the scheduled time, you schedule a make-up exam. 
However, there will be NO make-up for the final exam, so plan ahead accordingly.

All exams will be closed book and notes. Two pages of notes (8 1/2" x 11") will be permitted, as well as a calculator (pocket size). For the final exam, 8 pages of notes will be permitted. If there is any reference material needed, you will be told in advance to bring it.
Lab:
Laptop
Notebook and pen
Laboratory Reports:
Laboratory reports are due the next week. Late lab reports will be penalized 20% per week.

All lab and other reports must be in color

Arial font, size 10, single space must be used
Title, and subtitles in bold
Need a space before and after al headings, subheadings, Figures and Tables

Every Fig. must have a number and title (caption) and it must be discussed/described in the write-up.

The Fig. title must be below the Fig.

Every Table must have a number and title (caption) and it must be discussed/described in the write-up.

The Table title must be below the Fig.

Note:
A word processor is to be used in preparing your lab reports. Use the resident spell checker or a dictionary, and apply proper use of grammar. 
No handwriting, even a letter, whatsoever is not acceptable.
Grading Policy:

Even though the lecture and the laboratory portions of the course are totaled together, you must still pass the lecture and the laboratory portions separately to pass this course.
Your course grade will be determined by the following weights:

2 Hourly exams:

26%
Final exam:

15%

In-class activity (ICA):
10%

HW:


11%

Lab work & reports:
30%
Project


08%
Final course letter grades are assigned based upon the above accumulation of points as follows:

90% and above

A

80% to 89% 

B

70% to 79%

C

60% to 69%

D

Below 60%

F 

± Grades will be given.
PERSONAL CONDUCT:

Professional conduct will be expected of all class members. The highest caliber of mutual respect among all class members, students and instructors alike, is demanded. Harassment of any form is NOT acceptable or tolerated! Should you feel that you are the victim of harassment of any form, immediately take the issue to the course instructor, a counselor, or the department head. Appropriate corrective action will be taken, and your privacy will be safeguarded.

Serious behavior problems, compromising other student’s ability to learn, could lead to failure in the course and referral to the Purdue University Dean of Students for further disciplinary action.

Academic Integrity:
Students are encouraged to work together and learn from each other. However, cheating in any form on exams or on homework, or copying of laboratory experiments will not be tolerated. Any evidence of cheating, etc. results in a failing grade for the course and appropriate notification will be made to the Dean of Students’ office.

For more information, the Purdue University Student Conduct Code Dec. be found on the office of the Dean of Student’s website at http://www.purdue.edu/odos/osrr/conductcode.htm
Personal Electronics Devices:
All types of personal electronic devices must be turned off during lecture and lab sessions

Safety Statement:
The administration and faculty are concerned about the safety of each student in the lab. Procedures for "What to do in the case of an emergency" are posted in all labs, along with other policies, which pertain specifically to that lab and its equipment. Each student should read this safety information.

Accessibility and Accommodations:
Purdue University strives to make learning experiences accessible to all participants. If you anticipate or experience physical or academic barriers based on disability, you are welcome to let me know so that we can discuss options. You are also encouraged to contact the Disability Resource Center at: drc@purdue.edu or by phone: 765-494-1247.
Course Evaluation
During the last two weeks of the course, you will be provided with an opportunity to evaluate this course and your instructor. Purdue now uses an online course evaluation system. You will receive an official email from evaluation administrators with a link to the online evaluation site. You will have up to two weeks to complete this evaluation. Your participation is an integral part of this course, and your feedback is vital to improving education at Purdue University. I strongly urge you to participate in the evaluation system. 

Disclaimer

This syllabus is subject to change.

* Schedule and assignments subject to change. Any changes will be posted in Blackboard

Please review the following resource page on plagiarism: http://www.education.purdue.edu/discovery/research_integrity.html. 

You may also want to refer students to Purdue's student guide for academic integrity:

https://www.purdue.edu/odos/academic-integrity
Emergencies:

In the case of fire or tornado warnings, please follow the Purdue policies and procedures as displayed in the lecture hall and lab.
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. Prior tothefrst day ofclass, obiain a copy of the building emergency plan for cach bulding in
“which you wil e teaching. Note the evacuation oute and ssembby area, as el as the shlter
placeIocatons. SEPs are ocoted anthe Emergency Preparecnesz it
it purdos ecengs emeraency oreporeinezs!
2. On e irstday of las,the following iformation is requied to be presented o sudens:
45 we begin this semester I'want o fakea few mimtes and discss emergency preparedness. Purdue
Universiy is a very afe campus and the s low probabiliythat  serous incident will occur here at
Purdue. However, justas we rceive a “saféy brigfing” cach ime we get on an aircraf, we want o
emphasize our mergency procedres for evacuation and shelir in lace ncidents. Our preparechess
will be crtcal IF an nexpected even occurs!
preparedness i your pesonal responsiblty. Purdue University s actvely preparing for
natural disasters or uman.cvsed incidens i the uiinate goal of mainfaining a safe and secure
campus. Let's revew the fllowing procedhrs:
+ For any emergency call 911
 Thereare nearly 300 Emergency Telephone Systems troughout campus that comnect dirctly to
the Purdue Police Department (PUPD). Ifyou fee tireatened or need elp. push the button znd
‘you ill b comected to the PUPD.
« Tfwe heara ire alarm we will mmedintely evacuate the bslding and proceed
o Qocation).
= Do notuse the elevator.

o Go over evacuation rout...see specific Bullding Emergency Plan.

= 1we are notfied of  Shele in Place equirement for a tormado warming we il shlter i the
Iowestlevelof thisbulding way from windows and doors. Ot prefered ocation s

 Ifwe are notified of a Sheler in Place requirement for a bazardous materals release we will
‘Shelterin our classzoom shufting any open doers and windows.

I we are notified of a Sheler in Place requiremen for  civil disturbance such a5 2 shoofing we.
will sheler in oo that is securable preferably without windows. Our preferred locafion is

(NOTE: Each building will have different evacuation & shelte locations. The specific Building
‘Emergency Plan will provide specifc locations and procedures)

Attached o the sylabus is an “Emergency Preparedness for Classrooms” sheet that provides additonal
preparedness information. Please review the sheet and the Emergency Preparedness website for
‘additional emergency preparedness information.
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EMERGENCY PREPAREDNESS SYLLABUS ATTACHMENT

EMERGENCY NOTIFICATION PROCEDURES are bazed on a simple concept - if you hear a fire alarm
inside, proceed outside. If you hear 2 sren outside, proceed inide.

« Indoor Fire Alarins mean o stop clas o research nd immediately evacuste the building.
= Brocead o you Emergeney Assembly Area away from bulding doors. Remain outside wtl police, ire,
‘o fher emergency response persomnel provide additional guidance o fell you't i safe o leave.
* AllHazard: Outdoor Emergency Warning Sirens mean t immeditely sk sheler(Sheler in Place)
323k location within the clovext bldig.
“Sheler n place” means sesking immedise sbeler nvide 2 building or Universiy residence.
This course of sction may nee fo be aken during 2 foraado, 3 v distwbance ncluding 3
“hooting o elesce of bazsrdows msteisl in th ontide . Opce sfely i, o out more
detals sbout the mergency*. Remain in place unsl police, e, o ofber emergency response
‘personnel provide additiona guidance or fll you i safe o lexve
*Hn both cass. you shouldseck aditional clarfing information b allmeas possible. Purde Emergency.
‘Stans page, et messaga, Twiter, Desktop Alert, Albertus Beacon, dgital signs, email aler, TV, radio,
et...review the Purdue Emergency Waming Noticaton System multi-communication ayes at
i s purdie adehp emergencspreperecess varning.cystem honl

EMERGENCY RESPONSE PROCEDURES:
 Review the Emergency Procedure: Cuidelines

o pusdue s e index bml
* Review the Buiding Emergency Plan (avaiable cn the Emergency Preparedoess website o fom he
building depusy) or
o evacustion outes, exit point, and emergancy sssexbly area
= when and bow to vacunte he bualding.
o dheler n place procedures and locations

= addtional buiding specifc procedures and requirements.
EMERGENCY PREPAREDNESS AWARENESS VIDEOS

= "Shots Fired on Campus: When Lighning Strikes, s 3 20-micate actve boote awareness vdeo that
illuststes st to ook fr nd bon to prepare and eac o thi ype ofncident. See:

oy e s ecuwePra e news 2010 - bots fred-on-campueideo o
(Linkis 250 locared on the EP websie)

MORE INFORMATION
Reference the Emergency Prepardes e site o o nomation:
e urdne e ]




(New!) Academic Guidance in the Event a Student is Quarantined/Isolated
If you become quarantined or isolated at any point in time during the semester, in addition to support from the Protect Purdue Health Center, you will also have access to an Academic Case Manager who can provide you academic support during this time. Your Academic Case Manager can be reached at acmq@purdue.edu and will provide you with general guidelines/resources around communicating with your instructors, be available for academic support, and offer suggestions for how to be successful when learning remotely. Importantly, if you find yourself too sick to progress in the course, notify your academic case manager and notify me via email or Brightspace. We will make arrangements based on your particular situation. The Office of the Dean of Students (odos@purdue.edu) is also available to support you should this situation occur.
ACMs can be reached at acmq@purdue.edu. 
(New!) Classroom Guidance Regarding Protect Purdue

The Protect Purdue Plan, which includes the Protect Purdue Pledge, is campus policy and as such all members of the Purdue community must comply with the required health and safety guidelines. Required behaviors in this class include: staying home and contacting the Protect Purdue Health Center (496-INFO) if you feel ill or know you have been exposed to the virus, properly wearing a mask in classrooms and campus building, at all times (e.g., mask covers nose and mouth, no eating/drinking in the classroom), disinfecting desk/workspace prior to and after use, maintaining appropriate social distancing with peers and instructors (including when entering/exiting classrooms), refraining from moving furniture, avoiding shared use of personal items, maintaining robust hygiene (e.g., handwashing, disposal of tissues) prior to, during and after class, and following all safety directions from the instructor.

Students who are not engaging in these behaviors (e.g., wearing a mask) will be offered the opportunity to comply. If non-compliance continues, possible results include instructors asking the student to leave class and instructors dismissing the whole class. Students who do not comply with the required health behaviors are violating the University Code of Conduct and will be reported to the Dean of Students Office with sanctions ranging from educational requirements to dismissal from the university.

Any student who has substantial reason to believe that another person in a campus room (e.g., classroom) is threatening the safety of others by not complying (e.g., not wearing a mask) may leave the room without consequence. The student is encouraged to report the behavior to and discuss next steps with their instructor. Students also have the option of reporting the behavior to the Office of the Student Rights and Responsibilities. See also Purdue University Bill of Student Rights. 

Related Considerations: 

1. A listing of recommended safe practices for the specific class or laboratory setting (other PPE or safety behavior) can be found at the links below.

· Overarching SOP for Classrooms, Instructional Laboratories, and Experiential Courses
2. References Supporting Protect Purdue Compliance:

· Office of the Dean of Students Protect Purdue Compliance Plan: Ask, Offer, Leave, Report
· Office of the Dean of Students Managing Classroom Behavior and Expectations 
(4)

