JACKSON COLLEGE OFFICIAL COURSE OUTLINE

Course number, title and credits; total time allocation

	Course Letter/Number
	EGY380
	Credits
	3
	Title
	Power Grid/Smart Grid

	
	
	
	
	
	

	Lecture/Discussion
	45
	hrs/semester
	
	Lab
	
	hrs/semester
	
	Clinical
	
	hrs/semester


Catalog Description and Pre- and Co-requisites (Same as taxonomy and catalog)

The electric power grid has quietly supported our industrialized society for over a century, but a changing world poses major challenges.  Today, new technology is transforming the energy industry as smart grid solutions and renewable energies enter the market.  Industry professionals need to understand the evolution of the present system, the technology and challenges that have emerged in recent years, and additional changes that are on the horizon.  Topics include: advanced metering systems, powerline communications, integration of renewables, cybersecurity, microgrids, and more.   PREREQUISITES: EGY101, ALT200,  PHY231 or PHY251
Knowledge, Skills and Abilities Students Acquire from this Course (Educational Objectives)

· Demonstrate advanced understanding of the power grid’s makeup and function
· Describe present and future challenges and threats to the power grid and how it must adapt

· Demonstrate knowledge of current smart grid solutions and emerging technologies
· Describe challenges and risks in implementing smart grid technology

· Describe challenges presented by integration of renewable energy and distributed generation

· Model energy flows within a power grid system

· Understand the fundamental economics of power markets and transmission rights 
Degree Outcomes Addressed in this Course (These must appear in course syllabus.)

DO 7: Critical Thinking 
Students will demonstrate mastery of critical thinking as they explore the challenges that face the power grid and the potential solutions presented by smart grid technology. 
Units/topics of Instruction

Unit 1:  Context
· Power grid evolution and design

· Challenges
· Power systems: how the power grid works

· Demand response and management

Unit 2: 
Smart Grid

· Definition

· Integrating IT into the grid

· Communications and networks

· Threats, cybersecurity and privacy

· Operation, predictive analytics, demand response

· Grid automation, monitoring, wide area measurement

Unit 3:  Home and Business

· Voluntary demand management/behavior

· Smart metering AMI

· Energy management systems, building management systems

· Home area networks

· EV charging networks

Unit 4:  Integrating Renewables

· Wind and solar

· Protection and upgrades

· Penetration and system integrity

· Distributed storage

· Microgrids

Instructional Techniques and Procedures

The course will be taught in a lecture/discussion format.  Assignments will be primarily research driven and consist of homework, written work, and presentations.    
Instructional Use of Computer or Other Technology

Basic computer skills (Microsoft Word, Excel, Powerpoint) and internet skills for reading, research, and communication will be necessary.  Students requiring help will be assisted/instructed as necessary to accomplish the assignment and/or referred to Student Services for additional instructional resources. 
Instructional Materials and Costs to Students

Textbook:   Smart Grid: Fundamentals of Design and Analysis (IEEE Press Series on Power Engineering)   James Momoh, Wiley-IEEE Press; 1 edition (March 20, 2012), ISBN-13: 978-0470889398
Skills and abilities students should bring to the course:
	
	
	a limited amount of material
	
	x
	basic, pre-algebraic problems

	Able to read
	
	an average amount of material
	Able to compute
	x
	simple algebraic problems

	
	x
	an above average amount of material
	
	
	higher order mathematical problems

	
	
	
	
	
	

	
	
	relatively easy material
	
	x
	short compositions

	Able to read
	x
	moderately difficult material
	Able to write
	x
	medium length compositions

	
	x
	technical or sophisticated material
	
	
	lengthy compositions

	
	
	
	
	
	

	
	X
	keyboard skills/familiar with computer
	
	
	

	Able to use
	X
	computer application
	Other necessary 
	
	

	 technology
	X
	web navigation
	 Abilities
	
	

	
	
	
	
	
	


The course is usually scheduled:
	  Day:
	
	Fall
	x
	Winter
	
	Spring
	Evening:
	
	 Fall
	x
	Winter
	
	Spring
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