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Abstract

This book is written on the basis of the authors’ achievements in
teaching, research for many years in the field of AC machines and system
in Tsinghua University, combining the development and application of
technology in recent years, Concentrated on the AC machines the related
system is researched, analysis methods and operating performances are
stressed in the book. ’

This book is divided into seven chapters. Chapter 1 takes salient-pole
electrical machines as the main object of study. Considering AC machine
as a circuit model with stator and rotor moving with each other, starting
from a single coil, the mathematic models and the methods of calculating
the parameters are discussed. Chapter 2, 3 and 5 describe three-phase
synchronous machines and asynchronous machines. The topics are electro-
magnetic relation, the parameters, operating performance, analysis
methods and so on. Chapter 4 covers the mathematic model, control
modes and vector control of self-controlled synchronous motors. Chapter
6 deals with field-oriented control of squirrel-cage asynchronous motors,
double-fed induction motor systems, direct torque control and so forth.
Chapter 7 gives description of inner asymmetric problems in the stator
windings of AC machines.

This book is a textbook for the postgraduates in the field of electrical
machines and control, and a reference book for the related technicians as
well as for the teachers and students of the related specialties in

universities or colleges.
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Preface

With the development of science and technology more attentions have
been concentrated on the performance analysis of the following systems:
variable speed drive system of AC machines with power electronics and
control devices, power energy system composed of AC machines and
power lines, electric machine system consisting of AC machines and
excitation control devices. This book is a monograph on not only the AC
machines but also the systems related to the machines, besides analysis
methods and operating performances are stressed in the book.

The first edition of the book was awarded the First Prize of National
Excellent Science and Technology Book in 1995, Since the book was
published, some progress has been made with the field of AC machines
and their systems in the past ten years. Based on the first edition, some
new contents are supplied in the second edition of the book which are new
achievements developed by Electric Machine Group of Tsinghua
University in the fields of electric drive and control, electric machine fault
analysis, special machines and so on.

The second edition includes seven chapters as the first edition,
Professor Wang Xiangheng supplied and reviewed Chapter 1~3, Chapter
5, Chapter 7; Chapter 4 (4-1~4-6 section) and Chapter 6 were supplied
and reviewed by Professor Li Fahai and Dr. Sun Xudong. The new parts
in the second edition of the book are: 3-7 by Dr. Wang Shanming, 4-7,
7-2, 7-3 by Professor Wang Xiangheng, 6-3 by Dr. Liu Congwei and 6-5
by Dr. Sun Xudong. Dr. Sun Yuguang made her contribution to the
second edition.

Due to the limited space in the second edition of the book, some

contents of the first edition were deleted as follows: 4-5, 5-4, 6-1, 6-2,
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6-6, 6-7 and 7-2 to 7-5. Some of the deleted parts either are paid less
attention now by people, or have been included already in the new parts of
the second edition.

The second edition is in commemoration of Professor Gao Jingde, an
Academician of Academy of Science of China, the former president of
Tsinghua University, who is the founder of the transient theory of electric
machine and power system in China.

It is very difficult to avoid defects and careless omission in the second
edition owing to the finite acquirement of the authors, although we have
made our efforts. We also wish to express our gratitude to the readers
who made suggestions or criticisms. You are cordially welcomed to do the

same for the second edition.

authors

March 2004
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Preface to the First Edition

With the increase of single unit capacity and application scopes of AC
machines, as well as the development and application of power
electronics, computer, micro-electronic technology and control theory,
the operating conditions of AC machines and systems become more
complicated, their automation level higher, and their operation demands
stricter. Therefore new projects and new research results are presented
one by one, a monograph on AC machines and systems is needed urgently
to reflect the new demand and new development.

Based on the development trend of science and technology and the
need for industry technology progress in our country, the electric machine
group of the Dept. of Electrical Engineering of Tsinghua University
investigated the theory and analysis method of AC machines and their
systems in recent years, and has obtained some new results. At present
the research fields of the group have been spread to electric machines and
control instead of electric machines, hence a book is needed to suit such a
new stage.

This book *Analysis of AC Machines and Their Systems” is written
for the above two needs. Based on a single coil, the Multi-Loop Theory is
totally illustrated in the book for the first time. According to the
connection of electric machine windings, not only the inner asymmetric
states of electric machine windings ( which are very difficult to be
researched before) can be analyzed, but also the states of some systems
with electric machines can be investigated easily.

This book is compiled on the basis of the published books and papers
written by our group. Prof. Wang Xiangheng wrote Chapter 1 to Chapter
3, Chapter 5 and Chapter 7, Prof. Li Fahai wrote Chapter 4 and Chapter
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6. All the book was supplied and reviewed by Prof. Gao Jingde. The
following persons have made their contributions to this book: Prof. Zhang
Linzheng, Prof. Yang Binshou, Prof. Zhen Fengshi, Prof. Zhu Dongqi,
Prof. Zhou Mingbao, Prof. Jiang Jianguo, Prof. Huang Lipei, Prof. Qiu
Arui, Prof. Li Yongdong and Dr. Zhang Longzhao, Dr. Cao Liyu, Dr.
Xu Song, Dr. Jiao Shuli, Dr. Li Chongjian, Dr. Li Yaohua, Dr. Hu Jun,
Master Sun Weining, Master Xu Yanxing and so on.

In the process of compiling this book, some books and papers were
referred to, and some books and papers written by our group in the past
were used. Main of them has been listed in the references in order to help
the readers know the major origins and consult some interested problems
more deeply. We are grateful to the authors of these books and papers.

Finally it is necessary to verify if the system or clue adopted in
writing this book is proper through practice, as well as to further
consummate the book. Other defects and errors are difficult to be avoided
in the book. Please send your comments and suggestions on the book to:.
Dept. of Electrical Engineering, Tsinghua University, Beijing, China,
Post Code 100084.

authors

March 1992
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