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Developing an “energy internet” suitable for plug-and-play of distributed renewable 
energy generation and energy storage  

The vision of the Future Renewable Electric En-
ergy Delivery and Management (FREEDM) Sys-
tems Engineering Research Center (ERC) is to cre-
ate an efficient electric power grid that integrates 
highly distributed and scalable alternative gener-
ating energy sources and storage with existing 
power systems to facilitate a green-energy based 
society, mitigate the growing energy crisis, and 
reduce the impact of carbon emissions on the 
environment. 

The Center’s mission is to develop the necessary 
fundamental and enabling technology to demon-
strate the FREEDM System, foster a revolution in 
the electric power and renewable energy indus-
tries, and educate a new workforce for a green-
energy based economy.  

The ERC’s goals include developing the following: 

 Fundamental knowledge base for the FREEDM 
System 

 Enabling technologies for subsystem and sys-
tem demonstrations 

 A one-megawatt FREEDM green-energy hub 
system on campus 

 Long-term partnerships with large and small 
firms along with middle and high school teach-
ers and students  

 Diversity of the Center’s leadership, faculty, 
and staff. 

 

 

 

The overall objective of the ERC is to develop a 
diverse group of adaptive, creative, globally con-
nected, and innovative undergraduate and 
graduate students trained in the growing field of 
renewable energy systems.  

Research 

The FREEDM Systems Center’s strategic plan calls 
for tightly coupled research that will be con-
ducted in nine subthrusts, leading to the demon-
stration of the 1 MW FREEDM System green en-
ergy hub at NCSU. The strategic plan also calls for 
breakthrough improvement in the areas of post-
silicon power semiconductor devices, solid state 
transformers, energy storage devices, and dis-
tributed smart grid control. 
Researchers from across partner campuses pro-
vide critical expertise, research capabilities, and 
leadership that focus on three main cross-
disciplinary thrusts: 

 Post-silicon Devices 

 Energy Storage  

 System Theory Modeling and Control. 

Key barriers include the need to transform the 
nation’s electrical grid infrastructure, the lack of 
energy storage and management systems, along 
with the need to take global action by persuading 
residential and commercial users to utilize alter-
nate sources of energy.  
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Education 

The ERC Education Program focuses on a 
team-based environment where students 
work in a cross-disciplinary mix of faculty 
and postdoctoral research associates. Un-
dergraduate curriculum goals include train-
ing students for renewable The ERC Educa-
tion Program focuses on a team-based en-
vironment where students work in a cross-
disciplinary mix of faculty and postdoctoral 
research associates. Undergraduate cur-
riculum goals include training students for 
renewable electric energy careers through 
a new graduate concentration in renewable 
energy systems, funding the Research Ex-
periences for Undergraduates program, 
and sponsoring senior design projects 
through renewable energy systems. Gradu-
ate curriculum goals include training stu-
dents capable of providing leadership in 
renewable energy systems through a new 
master’s degree program and customizing a 
portfolio of professional development ex-
periences for ERC PhD students.  

To increase K-12 student awareness of the 
importance of renewable energy systems, 
the ERC has developed strategic outreach 
partnerships with schools that enhance 
teachers’ engineering content knowledge 
and involve high school students in ERC 
research.  

Industrial Collaboration / Technology 
Transfer 

The Industry Collaboration and Innovation 
Program aims at forming a national and 
international partnership network to speed 
center results to practical application. The 
program seeks to provide active collabora-
tion with researchers in universities, indus-
try, and national laboratories to leverage 

The FREEDM Systems Center’s 40 kW  
Green Energy Hub Dedicated Solar Array 

Dr. Iqbal Husain (left) explains the Center’s  
challenges to Duke Energy CEO Lynn Goode (right). 

The Keystone Science Center 

the NSF investment in research and educa-
tion. Industrial partners are encouraged to 
interact with the center through joint re-
search project teams and active participa-
tion in research planning, and by educa-
tional involvement through mentoring and 
internship opportunities.   

Facilities 

The Center currently has a 20,000 sq. ft. 
headquarters with over 7,000 sq. ft. of lab 
space. Additionally, the Center has a pack-
aging research center (PREES) and the Ad-
vanced Transportation Energy Lab, a shared 
clean room facility, and a dedicated GaN 
fabrication facility.  

Center Configuration, Leadership, 
Team Structure 

The cross-disciplinary team consists of ex-
ceptional faculty and industry leaders com-
mitted to providing undergraduate and 
graduate students with real-world chal-
lenges in classroom, field, and laboratory 
settings. Leveraging these partnerships will 
enable the ERC to make advances in tech-
nology, produce creative innovators for 
today’s global economy, and achieve the 
ERC’s primary goals. 

Center Headquarters 

Engineering Research Center for Future 
Renewable Electric Energy Delivery and 
Management Systems 
North Carolina State University  
Campus Box 7571  
1017 Main Campus Drive, Suite 2100  
Raleigh, NC 27695-7571 
Tel (919) 513-4176 · Fax (919) 513-0405 

Homepage: www.freedm.ncsu.edu 

Center Director: Dr. Iqbal Husain  
(919) 513-5927 · ihusain2@ncsu.edu 

Associate Director: Dr. Ewan Pritchard    
(919) 515-2194 · egpritch@ncsu.edu 

Florida State University Campus Director:  
Dr. Chris Edrington · (850) 645-7213   
edrinch@eng.fsu.edu 

AZ State University Campus Director:  
Dr. Gerald Heydt · (480) 965 8307    
heydt@asu.edu 

Florida A&M University Campus Director: 
Dr. Jim Zheng · (850) 410-6464    
zheng@eng.fsu.edu 

MO University of Science & Technology 
Campus Director: Dr. Bruce McMillin      
(573) 341-6435 · ff@mst.edu 

Center Admin Dir.: Ms. Audrey Callahan  
(919) 513-3410 · arcallah@ncsu.edu  

College Education Program Director:   
Dr. Mesut Baran · (919) 515-5081    
baran@ncsu.edu 

Educ. Program Dir.: Dr. Pam Carpenter 
(919) 513-8335 · ppcarpen@ncsu.edu 

Diversity Director: Dr. Roy A. Charles    
(919) 513-3435 · racharl2@ncsu.edu 
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