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Many textbooks have been written to describe a power system operating under
balanced or normal conditions. A few texts also deal, at least in an elementary
manner, with the unbalanced system conditions. The primary object of this book is
to provide a text to be used by graduate students and to challenge the student to
draw upon a background of knowledge from earlier studies. Since this is intended
for advanced studies, the student reader should be able to use circuit concepts at
the advanced undergraduate or beginning graduate level and should have a work-
ing knowledge of matrix notation. Particular stress here is placed upon a clear, con-
cise notation, since it is the author's belief that this facilitates learning.

Although the thrust of the book is toward the solution of advanced problems, a
thorough background is laid in the early chapters by solving elementary configura-
tions of unbalanced systems. This serves to establish the algebraic style and nota-
tion of the book as well as to provide the reader with a growing knowledge and
facility with symmetrical components. It also introduces the elementary concepts for
those not familiar with this discipline. In either case, this background information
of the early chapters should be studied since it establishes certain conventions used
throughout the book.

The text contains sufficient material for an entire year of study on the subject.
The first three chapters are introductory and may be covered rapidly in a graduate
level class where the students have already been introduced to symmetrical compo-
nents. This material should be reviewed, at least in a quick reading, as the matrix
notation used throughout the book is introduced in these chapters.

The middle portion of the book, Chapters 4 through 7, treats the subject of power
system parameters. Here, the sequence impedances of transmission lines, machines,
and transformers are developed in detail. This is important material and is often
omitted in the education of power engineers. Methods are used here that permit ex-
act solutions of very general physical problems, such as finding the impedance of un-
transposed or partially transposed lines. Matrix methods are used to clarify
computations and adapt them to computer usage.

The final portion of the book presents the application of symmetrical components
to a variety of problems and provides an introduction to computer solution methods
for large networks. Here, one learns to appreciate the use of matrix algebra in the
solution of complex problems. This section also reinforces the engineer's appreciation
of symmetrical components as a problem-solving technique.

In preparing the manuscript of a book of this type, one stands on the shoulders
of giants. Several excellent books introduced these concepts in the first half of the


