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“�Rethinking massive electric car 
charging infrastructure from the user 
side: The 90% energy challenge”

THE SHIFT TO more-electric cars and transportation brings opportunities for 

control, extreme performance, energy reduction and flexibility, cheaper opera-

tion, and lower emissions. Customers see limited range, battery performance 

limits, slow refueling, and lack of charging facilities as big drawbacks. This 

presentation shows how to simplify infrastructure requirements, based on 

actual usage data. The energy needs of electric and plug-in hybrid passen-

ger cars can be met with conventional single-phase electrical outlets. Safety 

protection, metering, billing, and other functions can be supported by a car 

to turn a “dumb” electrical outlet into a smart vehicle charge point. Actual 

driver needs are discussed, showing how more advanced chargers fit in and 

why “slow charging” is a fallacy most of the time. Flexibility supported within 

a vehicle can minimize carbon impact and enhance environmental benefits. 

The talk explores how to think differently about electric cars, energy, and how 

infrastructure interaction can work.
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motors, circuits and systems for char-
gers, and interconnections to the power 
grid.  He is the Grainger Endowed Chair 
Professor Emeritus in Electric Machinery 
and Electromechanics at the University of 
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U.S. patents and is a past President of 
the IEEE Power Electronics Society and 
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the U.S. National Academy of Engineer-
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Award in 2003 and the IEEE Transporta-
tion Technologies Award in 2021.


