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PREFACE 

The first edition of this book was written by Paul C. Krause and published in 1986 by 
McGraw-Hill. Eight years later the same book was republished by IEEE Press with 
Oleg Wasynczuk and Scott D. Sudhoff added as co-authors. The focus of the first 
edition was the analysis of electric machines using reference frame theory, wherein 
the concept of the arbitrary reference frame was emphasized. Not only has this 
approach been embraced by the vast majority of electric machine analysts, it has 
also become the approach used in the analysis of electric drive systems. The use 
of reference-frame theory to analyze the c~mplete drive system (machine, converter, 
and control) was not emphasized in the first edition. The goal of this edition is to fill 
this void and thereby meet the need of engineers whose job it is to analyze and 
design the complete drive system. For this reason the words "and Drive Systems" 

have been added to the title. 
Although sorne of the material has been rearranged or revised, and in sorne cases 

eliminated, such as 3-phase symmetrical components, most of the material presented 
in the first ten chapters were taken from the original edition. For the most part, the 
material in Chapters 11-15 on electric drive systems is new. In particular, the ana
lysis of converters used in electric drive systems is presented in Chapters 11 and 13 
while de, induction, and brushless de motor drives are analyzed in Chapters 12, 14, 

and 15, respectively. 
Central to the analysis used in this text is the transformation to the arbitrary refer-

ence frame. All real and complex transformations used in machine and drive ana
lyses can be shown to be special cases of this general transformation. The modero 
electric machine and drive analyst must understand reference frame theory. For this 
reason, the complete performance of all electric machines and drives considered are 
illustrated by computer traces wherein variables are often portrayed in different 

xiii 


