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Abstract 
The principle of electrical machines has been known for at least 500 years with the first electrostatic 
machines invented around 1600. The first electromagnetic machines have been imagined later in the 
17th century after the discovery of the electromagnetism principle. However, it has been necessary to 
wait up to the end of the 19th century to have rotating electrical machines structures close to what 
they are nowadays. Basically, the presentation starts from the classical definition of units for power 
and energy. Then, the definition of energy efficiency is discussed and developed before giving the 
current status of efficiency in modern electrical machines. The last part of the presentation is 
dedicated to trends for improving the efficiency by both design and manufacturing processes. A short 
highlight of fault tolerance, even if not fully related to energy efficiency, is also presented since it is 
an actual need for systems using electrical machines for both motoring and generating. 
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