
 

 
 
 
 
 
 
 
 

Professor  

Fred C. Lee  
Virginia tech, USA  

 
 

 
 

Title: “Power Electronics Trends – a CPES’s 
perspective” 
 
Abstract 
 
This talk is attempted to capture some of the significant development events and 
trends in power electronics technologies over the past three, from a CPES’s 
perspective. It is evident that new devices and innovative materials will continue 
make significant en route to power electronics  technologies and applications. 
Other drivers are equally important in shaping the future power electronics 
systems,  such as 

- Increasing electronic load demands for tighter regulations and dynamic 
responses; 

- Increasing move from customized design to more standardized design; 
- System architecture is moving from centralized to distributed; 
- Circuit design is moving from discrete approach to integrated approach 
- Increasing demand for energy efficiency, higher power density, lower cost 

and short cycle time. 
 

The current design practices needs to be revisited to address these seemingly 
conflicting constraints. A paradigm shift in power electronics systems and design 
practice is eminent. 
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systems of the highest value to society”. 
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Abstract 

Advances in power electronics enable efficient and flexible processing of electric 

power in the application of renewable energy sources, electric vehicles, 

adjustable-speed drives, etc.  More and more efforts are devoted to having better 

power electronic systems in terms of reliability to ensure high availability, long 

lifetime, sufficient robustness and low maintenance cost.  However, the reliability 

predictions are still dominantly according to outdated models and terms, such as 

MIL-HDBK-217H handbook models, mean-time-to-failure (MTTF), and mean-

time-between-failures (MTBF).  In this presentation, a collection of methodologies 

based on physics-of-failure (PoF) approach and mission profile analysis are 

presented to perform reliability-oriented design of power electronic systems. The 

corresponding design procedures and reliability prediction models are provided.  

Further on, a case study on 10 MW wind power converters is discussed with 

emphasis on the reliability critical components IGBTs and DC-link capacitors.  

Different aspects of improving the reliability of the power converters are mapped.  



Finally, the challenges and opportunities to achieve more reliable power 

electronic systems are addressed.   
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he was a PhD. student at Aalborg University, Denmark, became Assistant 
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IEEE Power Electronics Society.  
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at PELINCEC Poland 2005. He received the IEEE Power Electronics Society 
Distingueshed Service Award in 2009 as well as the EPE-PEMC 2010 Council 
award. 

 


