
Power Electronics Laboratory 
 
About 
Power Electronics Laboratory at the Department of Electrical and Computer Engineering at 
Baylor University leads for advanced smart-grid or micro-grid and energy-efficient power 
electronic technologies for alternative green energy conversion and industrial automation 
industries. Our experiences are in designing, simulating and implementing power 
converters, power supplies, motor drives, and power electronics systems. We are 
responsible for key technical solutions on a wide range of design and development projects 
in power electronics systems. We also utilize design feasibility and tradeoff analyses for 
proof of concept and prototype systems and develop funded contract programs with detailed 
designs through life-cycle engineering.  
 
Research Areas:  

• Modeling, analysis, design, implementation and test of alternate energy power 
conversion systems for smart-grid/Micro-Grid using Real-Time Digital Simulator 
(RTDS) 

• Intelligent universal transformers for micro-grids 
• Design and control of wind power/ water turbine Permanent magnet generators  
• High energy efficient power converters and switched-mode power supplies 
• LED lighting driver and power factor correction    
• Advanced electric vehicle propulsion drive systems and their digital controllers 
• Compact pulsed power system and energy storage system solutions for medical 

devices and defense applications  
 

People 
 
- Faculty 
 Dr. Ben Song 

 
Office: 
Roger 301C 
Mailing Address: One Bear Place #97356 
Baylor University 
Waco, TX 76798-7356 
Tel: (254) 710-3348 
Fax: (254) 710-3010  
ben_song@baylor.edu 
 
Education:  
• Ph.D., Virginia Tech, 2001. 
• M.S., Chungnam National Univ., 1988. 
• B.S., Chungnam National Univ., 1986. 
 

Teaching Interests: 
Power Electronics, Automatic Control Systems, Advanced Power Grid Interface Techniques 

 

 
 
 



- Current Students 
 

o Mohammad Reza Abedi 
 

 
 
Mohammad Reza Abedi received his B.S. degree in Power Systems from 
Iran University of Science and Technology, and his M.S. degree in Power 
Electronics and Drives from Sharif University of Technology, Tehran, Iran, in 
2006 and 2009, respectively. He is currently pursuing his Ph.D. Degree at 
Baylor University. His research interests include advanced power electronics 
control techniques, high-power grid-connected converters, and high-efficiency 
inverters for renewable energy application.  
Mohammadreza_Abedi@baylor.edu 
 

 
o Brian Ernzen  

 
 
Brian Ernzen received his B.S. degree in Electrical Engineering from Texas 
A&M University in 2003. He also studied mechanical engineering from 2003 to 
2005 at Texas A&M University. He has experience over 5 years in design and 
implementation in the field of power supplies. He has worked in dc/dc 
converter design, avionics design, and aircraft integration. He is currently 
pursuing his Masters Degree at Baylor University. His research interests 
include power electronics modeling and control.  
Brian_Ernzen@baylor.edu 
 

 
o Bochuan Liu 

 
 
Bochuan Liu received his B.S. degree in Electrical Engineering from Anhui 
University of Technology in 2009. Since 2009, he is currently pursuing his 
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Master Degree at Baylor University. His research interests include intelligent 
universal transformers, high-power grid-connected converters, and high-
efficiency inverters for renewable energy application.  
Bochuan_Liu@baylor.edu 
 

 
o  Robert Antle 

 
 
Robert Antle is currently pursuing his B.S. in Electrical and Computer 
Engineering from Baylor University. His research interests are DSP/FPGA 
digital controllers in the field of power electronics. 

  Robert_Antle@baylor.edu 
 

Research Interests: 

Our research focuses on modeling, simulation and analysis of renewable energy conversion 
systems using advanced power electronics technologies. The foundation we have built while 
developing our real-time digital simulation environment will be coupled with the Power and 
Energy Systems Laboratory (PESL) initiated by Dr. Kwang Y. Lee. This research 
collaboration can not only demonstrate our ability to extend the power electronics 
technologies to smart-grid and micro-grids, but also our capability to recognize and advance 
the engineering frontier. We desire to perform system integration that incorporate both the 
power and control, theory and experimental, to establish industrial tools leading to further 
understanding of advanced power electronics solutions.  In addition, we want to extend our 
research collaboration activities that will be conducted in partnership with the private sector, 
state and local governments, DOE national laboratories, and universities in the USA as well 
as other universities in the world.   

Topic 1: Renewable Energy Conversion Systems and Their Power Grid Interface  

In the United States, utilities are facing major challenges concerning smart grids and micro-
grids served by distributed power generation from renewable energy sources. There are 
many issues concerning grid interconnections between distributed generation (DG) systems 
and the utility grid. Distributed generation (DG) systems such as micro-turbines, wind-
turbines, photovoltaics (PV), and fuel cells will play major roles in smart grids and micro-
grids. The DC power from the renewable energy conversion systems must be converted to 
synchronized AC power for delivery to the utility grid. The power conditioning system (PCS) 
is introduced to control energy flow from the DC source to the AC grid.  For effective power 
transfer to the grid, the advanced PCS will be developed. At present research is being 
carried out to develop a PWM DC/AC voltage source inverter (VSI) and its control algorithm. 
Furthermore, advanced digital controller will be developed to extract maximum power from 
the renewable sources.  
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Our past research activities provide us with an overall understanding of research trends in 
power and energy, these trends include the need to develop new control methods to 
improve the power quality and energy efficiency. Our research has included development of 
new control algorithms for effective power interface between the utility grid and the local 
loads.     

Topic 2: Energy Efficient Power Electronic Converters 

Another area of research interest for us is energy efficient power electronics converters. The 
current research includes the development of a multiple-input single-output DC-DC 
converter and its digital controllers. These areas can continuously provide advanced power 
electronics solutions to the industry.  

In recent years, the demand for electric vehicles (EVs) has increased rapidly as an attractive 
alternative method of transportation that is energy efficient and environmentally friendly. 
The use of these vehicles can improve the air quality by decreasing the amount of harmful 
emissions given off by gasoline and diesel engines. Thus, advanced electric motor drives 
have emerged in various electric vehicles (EV), such as hybrid electric vehicles (HEV) and 
plug-in hybrid electric vehicles (PHEV). Since the power electronics will be one of the key 
enabling technologies to EVs, we focus on the development of bidirectional DC/DC 
converters, DC/AC inverters, digital controllers and battery chargers.  Most recently, the 
demand of a new charging system for vehicle-to-grid (V2G) electric vehicles (EVs) has been 
increasing rapidly with renewable energy resources such as wind and solar. 

Our Vision: 
 
Our power electronics research program will be cross-disciplinary in nature with the industry 
and the university’s major research goals. The variety of engineering activities at Baylor will 
allow for both graduate and undergraduate students to actively participate in the 
groundbreaking research developments. Also, it will be vital in providing short-term 
solutions to satisfy the industry’s immediate needs while having the potential to contribute 
towards long-term fundamental knowledge and technology as well. Here are our three 
strategies to achieve our successful research accomplishments. 
 

(a) Supporting the local and the federal governments’ research projects and industry’s 
research initiatives for the development of technologies (applied research) that will 
advance national power and energy solutions: smart-grid and energy efficient 
renewable power conversion systems. 

(b) Enhancing the engineering educational curriculum that combines both 
contemporary and traditional teaching methodology to effectively engage the 
classroom setting and instill a passion for learning among this generation of 
engineers. The curriculum will be based on finding strategies for incorporating 
fundamental concepts. 

(c) Extending our research collaboration activities that will be conducted in partnership 
with the private sector, state and local governments, DOE national laboratories, 
universities in USA as well as other universities in the world. Our research group 
can demonstrate a leadership role in developing and conducting the cross 
disciplinary research effort in power electronics societies. 

On-Going Research Activities 
 

- Micro-grid system design and key component development 



- Intelligent charging system for vehicle-to-grid (V2G) 
- New hydrokinetic energy capturing system for micro-grid 
- Power grid interface for fuel-cell/gas-turbine power plant 
- LED lighting driver with power factor correction 
- Permanent magnet motor/generator design and simulation 
- PV Interconnection to grid        
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PROFESSIONAL SOCIETY ACTIVITIES: 

• Senior member of IEEE 
• Technical Program Committee Member & Paper Reviewer of IEEE 2010 Green 

Technologies Conference. 
• Session Chair and Paper Reviewer of IEEE 2010 Southeastern Symposium on System 

Theory (SSST) 
• Session Chair and Paper Reviewer of IEEE 2010 International Power Electronics 

Conference (IPEC)  
• Paper Reviewer of IEEE 2010 Applied Power Electronics Conference and Exposition 

(APEC) 
• Paper Reviewer of IEEE Transaction on Energy Conversion - 2010 
• Session Chair and Paper Reviewer of IEEE 2010 International Power Electronics 

Conference (IPEC)  
• Paper Reviewer of IEEE Industry Applications Society and Power Electronics Society 
• Member of IEEE Power & Energy (PES), Power Electronics (PELS), and Industry 

Applications (IA) Societies.  
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