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Abstract: The Smart Transformer (ST), named by MIT Technology Review in 2011 as one of the top ten 
breakthrough technologies that can change our life, is a smart device for integrating renewable energy (such as 
solar and wind energy) storage and electric vehicles into the distribution grid. With its power conversion 
system and built-in StatCom functions, the ST is a key component for the Smart Grid. It can be fully controlled 
by a power grid through modern communications systems, such as internet and wireless connections, where the 
smart transformer system uses high voltage semiconductor switches based on an AC/DC rectifier, DC/DC 
converter, high voltage and high frequency transformer, DC/AC inverter and their switching control circuitry. 
There is significant interest in ensuring that ST technology is transferred to the market place to benefit the 
power supply industry and electric utilities. The ST is a critical component for microgrid environments and 
offers many features that will be required in the next generation distribution grid. The ST will have the greatest 
impact on innovation in years to come. This impact can take very different forms, but in all cases, these are 
breakthroughs with the potential to transform the world. In addition, the ST technology will not only perform 
critical ST functionalities in a smart grid application and renewable energy system, but it will also replace the 
conventional power transformer at the distribution network with an innovative design, at a price accepted by 
the market. Today's existing transformer lacks the ability to send or receive signals, make decisions, regulate 
power flow, and uneasily accommodate green technology. The ST will be the best candidate for today’s power 
grid and the future Smart Grid. 
 
Short biography: Prof. Junwei Lu (IEEE Senior Member and ICS Board Member) received the degree in 
electrical engineering from Xian Jiaotong University, China and the M.Eng. degree in electronic and computer 
engineering from the National Toyama University, Japan, the Ph.D. degree in electrical and computer 
engineering from the National Kanazawa University, Japan, in 1991. He worked with the State Grid in China 
between 1976 and 1984 as an electrical engineer, where he was involved in the various national research 
projects for electrical power industry. In 1985, his academic study and research was in the area of 
computational electromagnetics at the laboratory of electrical communications at Toyama University, Japan. In 
1988, he worked on the applied computational electromagnetics and was involved in the development of 
magnetics devices with the Laboratory of Electrical Energy Conversion, Kanazawa University. He joined the 
School of Microelectronic Engineering, Griffith University, Brisbane, Australia, in 1992, and moved to Gold 
Coast campus to establish Electrical and Electronic Engineering as a Foundation Professor since 2011. His 
fields of interest are computational electromagnetics, EMC computer modeling and simulation, smart mobile 
terminal antennas and RF/MW devices and circuits, and high-frequency magnetics for power electronics and 
renewable energy system, microgrid and EV technology. He has published over 200 journal and conference 
papers and one coauthored book in the area og EMC, and holds 10 international patents. 
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