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Theory Of Electrical Machines J B Gupta
This book details an approach for realization of the field decomposition concept. The book
presents the methods as well as techniques and procedures for establishing electric machine
circuit-loops and determining their parameters. The methods developed have been realized
using the models of machines with laminated and solid rotor having classical structure. The
use of such models are well recognized and simplifies practical implementation of the obtained
results.
Due to a huge concentration of electromagnetic fields and eddy currents, large power
equipment and systems are prone to crushing forces, overheating, and overloading. Luckily,
power failures due to disturbances like these can be predicted and/or prevented. Based on the
success of internationally acclaimed computer programs, such as the authors’ own RNM-3D,
Engineering Electrodynamics: Electric Machine, Transformer, and Power Equipment Design
explains how to implement industry-proven modeling and design techniques to solve complex
electromagnetic phenomena. Considering recent progress in magnetic and superconducting
materials as well as modern methods of mechatronics and computer science, this theory- and
application-driven book: Analyzes materials structure and 3D fields, taking into account
magnetic and thermal nonlinearities Supplies necessary physical insight for the creation of
electromagnetic and electromechanical high power equipment models Describes parameters
for electromagnetic calculation of the structural parts of transformers, electric machines,
apparatuses, and other electrical equipment Covers power frequency 50-60 Hz (worldwide and
US) equipment applications Includes examples, case studies, and homework problems
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Engineering Electrodynamics: Electric Machine, Transformer, and Power Equipment Design
provides engineers, students, and academia with a thorough understanding of the physics,
principles, modeling, and design of contemporary industrial devices.
With countless electric motors being used in daily life, in everything from transportation and
medical treatment to military operation and communication, unexpected failures can lead to the
loss of valuable human life or a costly standstill in industry. To prevent this, it is important to
precisely detect or continuously monitor the working condition of a motor. Electric Machines:
Modeling, Condition Monitoring, and Fault Diagnosis reviews diagnosis technologies and
provides an application guide for readers who want to research, develop, and implement a
more effective fault diagnosis and condition monitoring scheme—thus improving safety and
reliability in electric motor operation. It also supplies a solid foundation in the fundamentals of
fault cause and effect. Combines Theoretical Analysis and Practical Application Written by
experts in electrical engineering, the book approaches the fault diagnosis of electrical motors
through the process of theoretical analysis and practical application. It begins by explaining
how to analyze the fundamentals of machine failure using the winding functions method, the
magnetic equivalent circuit method, and finite element analysis. It then examines how to
implement fault diagnosis using techniques such as the motor current signature analysis
(MCSA) method, frequency domain method, model-based techniques, and a pattern
recognition scheme. Emphasizing the MCSA implementation method, the authors discuss
robust signal processing techniques and the implementation of reference-frame-theory-based
fault diagnosis for hybrid vehicles. Fault Modeling, Diagnosis, and Implementation in One
Volume Based on years of research and development at the Electrical Machines & Power
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Electronics (EMPE) Laboratory at Texas A&M University, this book describes practical analysis
and implementation strategies that readers can use in their work. It brings together, in one
volume, the fundamentals of motor fault conditions, advanced fault modeling theory, fault
diagnosis techniques, and low-cost DSP-based fault diagnosis implementation strategies.
This book is a comprehensive set of articles reflecting the latest advances and developments
in mathematical modeling and the design of electrical machines for different applications. The
main models discussed are based on the: i) Maxwell–Fourier method (i.e., the formal resolution
of Maxwell’s equations by using the separation of variables method and the Fourier’s series in
2-D or 3-D with a quasi-Cartesian or polar coordinate system); ii) electrical, thermal and
magnetic equivalent circuit; iii) hybrid model. In these different papers, the numerical method
and the experimental tests have been used as comparisons or validations.
Electric Motors and Drives is intended for non-specialist users of electric motors and drives,
filling the gap between maths- and theory-based academic textbooks and the more prosaic
'handbooks', which provide useful detail but little opportunity for the development of real insight
and understanding. The book explores all of the widely-used modern types of motor and drive,
including conventional and brushless D.C., induction motors and servo drives, providing
readers with the knowledge to select the right technology for a given job. The third edition
includes additional diagrams and worked examples throughout. New topics include digital
interfacing and control of drives, direct torque control of induction motors and current-fed
operation in DC drives. The material on brushless servomotors has also been expanded.
Austin Hughes' approach, using a minimum of maths, has established Electric Motors and
Drives as a leading guide for electrical engineers and mechanical engineers, and the key to a
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complex subject for a wider readership, including technicians, managers and students. Acquire
knowledge of and understanding of the capabilities and limitations of motors and drives without
struggling through unnecessary maths and theory Updated material on the latest and most
widely-used modern motors and drives, including brushless servomotors New edition includes
additional diagrams and worked examples throughout
List of members in v. 7-15, 17, 19-20.

The developments of electrical machines are due to the convergence of material
progress, improved calculation tools, and new feeding sources. Among the many
recent machines, the authors have chosen, in this first book, to relate the
progress in slow speed machines, high speed machines, and superconducting
machines. The first part of the book is dedicated to materials and an overview of
magnetism, mechanic, and heat transfer.
In simulation tests of dynamic states of the power system (PS), the database of
parameters of mathematical models of generating units is most commonly used.
In many cases, the parameter values are burdened with large errors.
Consequently, the results obtained are not reliable and do not allow drawing true
conclusions. This monograph presents the developed methods and tools
supporting the process of measurement determination of reliable values of
parameters of mathematical models of synchronous generators and excitation
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systems. Special measurement tests are the basis for determining the
parameters. The tests can be carried out in conditions of normal operation of
generating units, in which electrical machines operate in the state of saturation of
magnetic cores, and voltage regulators can reach limits. This book is intended for
specialists in power engineering as well as students of faculties of electrical
engineering interested in issues of PS transient states.
Power Quality in Power Systems and Electrical Machines, Second Edition helps
readers understand the causes and effects of power quality problems and
provides techniques to mitigate these problems. Power quality is a measure of
deviations in supply systems and their components, and affects all connected
electrical and electronic equipment, including computers, TV monitors, and
lighting. In this book analytical and measuring techniques are applied to power
quality problems as they occur in central power stations and distributed
generation such as alternative power systems. Provides theoretical and practical
insight into power quality problems; most books available are either geared to
theory or practice only Problems and solutions at the end of each chapter dealing
with practical applications Includes application examples implemented in SPICE,
Mathematica, and MATLAB
This book presents nearly 90 carefully selected contributions at the 12th
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International Conference Mechatronics, which took place in Brno, Czech
Republic on 6–8 September 2017. Reflecting the most progressive and
constantly changing areas of mechatronics, these proceedings includes papers
concerning modeling and simulation, automatic control, robotics, sensors and
actuators, electrical machines, and energy harvesting. It not only offers
inspiration, but also deepens readers’ interdisciplinary and integrated
understanding of modern engineering. The book is intended for experts in the
integration of electronic, mechanical, control and computer sciences.
This book presents recent results on fault diagnosis and condition monitoring of
airborne electromechanical actuators, illustrating both algorithmic and hardware
design solutions to enhance the reliability of onboard more electric aircraft. The
book begins with an introduction to the current trends in the development of
electrically powered actuation systems for aerospace applications. Practical
examples are proposed to help present approaches to reliability, availability,
maintainability and safety analysis of airborne equipment. The terminology and
main strategies for fault diagnosis and condition monitoring are then reviewed.
The core of the book focuses on the presentation of relevant case studies of fault
diagnosis and monitoring design for airborne electromechanical actuators, using
different techniques. The last part of the book is devoted to a summary of lessons
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learned and practical suggestions for the design of fault diagnosis solutions of
complex airborne systems. The book is written with the idea of providing practical
guidelines on the development of fault diagnosis and monitoring algorithms for
airborne electromechanical actuators. It will be of interest to practitioners in
aerospace, mechanical, electronic, reliability and systems engineering, as well as
researchers and postgraduates interested in dynamical systems, automatic
control and safety-critical systems. Advances in Industrial Control reports and
encourages the transfer of technology in control engineering. The rapid
development of control technology has an impact on all areas of the control
discipline. The series offers an opportunity for researchers to present an
extended exposition of new work in all aspects of industrial control.
Electrical engineering is a protean profession. Today the field embraces
manydisciplines that seem far removed from its roots in the telegraph, telephone,
electric lamps,motors, and generators. To a remarkable extent, this chronicle of
change and growth at a singleinstitution is a capsule history of the discipline and
profession of electrical engineering as itdeveloped worldwide. Even when MIT
was not leading the way, the department was usually quick toadapt to changing
needs, goals, curricula, and research programs. What has remained
constantthroughout is the dynamic interaction of teaching and research, flexibility
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of administration, theinterconnections with industrial progress and national
priorities.The book's text and manyphotographs introduce readers to the
renowned teachers and researchers who are still well known inengineering
circles, among them: Vannevar Bush, Harold Hazen, Edward Bowles, Gordon
Brown, HaroldEdgerton, Ernst Guillemin, Arthur von Hippel, and Jay
Forrester.The book covers the department'smajor areas of activity - electrical
power systems, servomechanisms, circuit theory, communicationstheory, radar
and microwaves (developed first at the famed Radiation Laboratory during World
WarII), insulation and dielectrics, electronics, acoustics, and computation. This
rich history ofaccomplishments shows moreover that years before "Computer
Science" was added to the department'sname such pioneering results in
computation and control as Vannevar Bush's Differential Analyzer,early
cybernetic devices and numerically controlled servomechanisms, the Whirlwind
computer, and theevolution of time-sharing computation had already been
achieved.Karl Wildes has been associated withthe Department of Electrical
Engineering and Computer Science since the 1920s, and is now
ProfessorEmeritus. Nilo Lindgren, an electrical engineering graduate of MIT and
professional scientific andtechnical journalist for many years, is at present
affiliated with the Electric Power ResèarchInstitute in Palo Alto, California.
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Modeling and High Performance Control of Electric Machines introduces you to
both the modeling and control of electric machines. The direct current (DC)
machine and the alternating current (AC) machines (induction, PM synchronous,
and BLDC) are all covered in detail. The author emphasizes control techniques
used for high-performance applications, specifically ones that require both rapid
and precise control of position, speed, or torque. You'll discover how to derive
mathematical models of the machines, and how the resulting models can be
used to design control algorithms that achieve high performance. Graduate
students studying power and control as well as practicing engineers in industry
will find this a highly readable text on the operation, modeling, and control of
electric machines. An Instructor's Manual presenting detailed solutions to all the
problems in the book is available from the Wiley editorial department. An
Instructor Support FTP site is also available.
This book is devoted to students, PhD students, postgraduates of electrical
engineering, researchers, and scientists dealing with the analysis, design, and
optimization of electrical machine properties. The purpose is to present methods
used for the analysis of transients and steady-state conditions. In three chapters
the following methods are presented: (1) a method in which the parameters
(resistances and inductances) are calculated on the basis of geometrical
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dimensions and material properties made in the design process, (2) a method of
general theory of electrical machines, in which the transients are investigated in
two perpendicular axes, and (3) FEM, which is a mathematical method applied to
electrical machines to investigate many of their properties.
The two major broad applications of electrical energy are information processing
and energy processing. Hence, it is no wonder that electric machines have
occupied a large and revered space in the field of electrical engineering. Such an
important topic requires a careful approach, and Charles A. Gross' Electric
Machines offers the most balanced, application-oriented, and modern
perspective on electromagnetic machines available. Written in a style that is both
accessible and authoritative, this book explores all aspects of electromagneticmechanical (EM) machines. Rather than viewing the EM machine in isolation, the
author treats the machine as part of an integrated system of source, controller,
motor, and load. The discussion progresses systematically through basic
machine physics and principles of operation to real-world applications and
relevant control issues for each type of machine presented. Coverage ranges
from DC, induction, and synchronous machines to specialized machines such as
transformers, translational machines, and microelectromechanical systems
(MEMS). Stimulating example applications include electric vehicles, wind energy,
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and vertical transportation. Numerous example problems illustrate and reinforce
the concepts discussed. Along with appendices filled with unit conversions and
background material, Electric Machines is a succinct, in-depth, and complete
guide to understanding electric machines for novel applications.
Magnetic and superconducting materials pervade every avenue of the
technological world – from microelectronics and mass-data storage to medicine
and heavy engineering. Both areas have experienced a recent revitalisation of
interest due to the discovery of new materials, and the re-evaluation of a wide
range of basic mechanisms and phenomena. This Concise Encyclopedia draws
its material from the award-winning Encyclopedia of Materials and Engineering,
and includes updates and revisions not available in the original set -- making it
the ideal reference companion for materials scientists and engineers with an
interest in magnetic and superconducting materials. * Contains in excess of 130
articles, taken from the award-winning Encyclopedia of Materials: Science and
Technology, including ScienceDirect updates not available in the original set. *
Each article discusses one aspect of magnetic and superconducting materials
and includes photographs, line drawings and tables to aid the understanding of
the topic at hand. * Cross-referencing guides readers to articles covering subjects
of related interest.
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Matrix Analysis of Electrical Machinery, Second Edition is a 14-chapter edition
that covers the systematic analysis of electrical machinery performance. This
edition discusses the principles of various mathematical operations and their
application to electrical machinery performance calculations. The introductory
chapters deal with the matrix representation of algebraic equations and their
application to static electrical networks. The following chapters describe the
fundamentals of different transformers and rotating machines and present torque
analysis in terms of the currents based on the principle of the conservation of
energy. A chapter focuses on a number of linear transformations commonly used
in machine analysis. This edition also describes the performance of other
electrical machineries, such as direct current, single-phase and polyphase
commutator, and alternating current machines. The concluding chapters cover
the analysis of small oscillations and other machine problems. This edition is
intended for readers who have some knowledge of or are concurrently studying
the physical nature of electrical machines.
Recent catastrophic blackouts have exposed major vulnerabilities in the existing
generation, transmission, and distribution systems of transformers widely used
for energy transfer, measurement, protection, and signal coupling. As a result,
the reliability of the entire power system is now uncertain, and many blame
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severe underinvestment, aging technology, and a conservative approach to
innovation. Composed of contributions from noted industry experts around the
world, Transformers: Analysis, Design, and Measurement offers invaluable
information to help designers and users overcome these and other challenges
associated with the design, construction, application, and analysis of
transformers. This book is divided into three sections to address contemporary
economic, design, diagnostic, and maintenance aspects associated with power,
instrument, and high-frequency transformers. Topics covered include: Design
considerations Capability to withstand short circuits Insulation problems Stray
losses, screening, and local excessive heating hazard Shell type and
superconducting transformers Links between design and maintenance
Component-related diagnostics and reliability Economics of life-cycle cost, design
review, and risk-management methods Parameter measurement and prediction
This book is an essential tool for understanding and implementing solutions that
will ensure improvements in the development, maintenance, and life-cycle
management of optimized transformers. This will lead to enhanced safety and
reliability and lower costs for the electrical supply. Illustrating the need for close
cooperation between users and manufacturers of transformers, this book outlines
ways to achieve man
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In one complete volume, this essential reference presents an in-depth overview of the
theoretical principles and techniques of electrical machine design. This timely new
edition offers up-to-date theory and guidelines for the design of electrical machines,
taking into account recent advances in permanent magnet machines as well as
synchronous reluctance machines. New coverage includes: Brand new material on the
ecological impact of the motors, covering the eco-design principles of rotating electrical
machines An expanded section on the design of permanent magnet synchronous
machines, now reporting on the design of tooth-coil, high-torque permanent magnet
machines and their properties Large updates and new material on synchronous
reluctance machines, air-gap inductance, losses in and resistivity of permanent
magnets (PM), operating point of loaded PM circuit, PM machine design, and
minimizing the losses in electrical machines> End-of-chapter exercises and new direct
design examples with methods and solutions to real design problems> A
supplementary website hosts two machine design examples created with MATHCAD:
rotor surface magnet permanent magnet machine and squirrel cage induction machine
calculations. Also a MATLAB code for optimizing the design of an induction motor is
provided Outlining a step-by-step sequence of machine design, this book enables
electrical machine designers to design rotating electrical machines. With a thorough
treatment of all existing and emerging technologies in the field, it is a useful manual for
professionals working in the diagnosis of electrical machines and drives. A rigorous
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introduction to the theoretical principles and techniques makes the book invaluable to
senior electrical engineering students, postgraduates, researchers and university
lecturers involved in electrical drives technology and electromechanical energy
conversion.
Electrical Machines with MATLAB encapsulates the invaluable insight and experience
that eminent instructor Turan Gonen has acquired in almost 40 years of teaching. With
simple, versatile content that separates it from other texts on electrical machines, this
book is an ideal self-study tool for advanced students in electrical and other areas of
eng
A long established reference book: radical revision for the fifteenth edition includes
complete rearrangement to take in chapters on new topics and regroup the subjects
covered for easy access to information. The Electrical Engineer's Reference Book, first
published in 1945, maintains its original aims: to reflect the state of the art in electrical
science and technology and cater for the needs of practising engineers. Most chapters
have been revised and many augmented so as to deal properly with both fundamental
developments and new technology and applications that have come to the fore since
the fourteenth edition was published (1985). Topics covered by new chapters or
radically updated sections include: * digital and programmable electronic systems *
reliability analysis * EMC * power electronics * fundamental properties of materials *
optical fibres * maintenance in power systems * electroheat and welding * agriculture
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and horticulture * aeronautic transportation * health and safety * procurement and
purchasing * engineering economics
A self-contained, comprehensive and unified treatment of electrical machines, including
consideration of their control characteristics in both conventional and semiconductor
switched circuits. This new edition has been expanded and updated to include material
which reflects current thinking and practice. All references have been updated to
conform to the latest national (BS) and international (IEC) recommendations and a new
appendix has been added which deals more fully with the theory of permanentmagnets, recognising the growing importance of permanent-magnet machines. The text
is so arranged that selections can be made from it to give a short course for nonspecialists, while the book as a whole will prepare students for more advanced studies
in power systems, control systems, electrical machine design and general industrial
applications. Includes numerous worked examples and tutorial problems with answers.
The ever-increasing need for higher efficiency, smaller size, and lower cost make the
analysis, understanding, and design of energy conversion systems extremely important,
interesting, and even imperative. One of the most neglected features in the study of
such systems is the effect of the inherent nonlinearities on the stability of the system.
Due to these nonlinearities, these devices may exhibit undesirable and complex
dynamics, which are the focus of many researchers. Even though a lot of research has
taken place in this area during the last 20 years, it is still an active research topic for
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mainstream power engineers. This research has demonstrated that these systems can
become unstable with a direct result in increased losses, extra subharmonics, and even
uncontrollability/unobservability. The detailed study of these systems can help in the
design of smaller, lighter, and less expensive converters that are particularly important
in emerging areas of research like electric vehicles, smart grids, renewable energy
sources, and others. The aim of this Special Issue is to cover control and nonlinear
aspects of instabilities in different energy conversion systems: theoretical, analysis
modelling, and practical solutions for such emerging applications. In this Special Issue,
we present novel research works in different areas of the control and nonlinear
dynamics of energy conversion systems.
"Concise Higher Electrical Engineering" integrates, in one volume, the most important
topics in Electrical Engineering at college or university level. The integrated nature of
the book means that the Electrical Engineering student will not have to purchase
multiple textbooks in order to cover the entire Electrical Engineering curriculum. The
chapter on modelling or power systems compares manual examples with computerised
methods. Other chapters in this book include electrical distribution design, illumination
and electrical network protection. The chapter on industrial automation includes
examples with real programmable controllers. "Concise Higher Electrical Engineering"
includes a large number of examples and exercises. The book contains a wealth of
illustration that aids the students understanding of the subject matter. The international
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contributors to this book are world-acclaimed experts in their fields. The authors bring to
the book over 50 years of combined international industrial experience, ranging from
railways and electricity supply to manufacturing.
This volume includes contributions on: field theory and advanced computational
electromagnetics; electrical machines and transformers; optimization and interactive
design; electromagnetics in materials; coupled field and electromagnetic components in
mechatronics; induction heating systems; bioelectromagnetics; and electromagnetics in
education.
This book aims to offer a thorough study and reference textbook on electrical machines
and drives. The basic idea is to start from the pure electromagnetic principles to derive
the equivalent circuits and steady-state equations of the most common electrical
machines (in the first parts). Although the book mainly concentrates on rotating field
machines, the first two chapters are devoted to transformers and DC commutator
machines. The chapter on transformers is included as an introduction to induction and
synchronous machines, their electromagnetics and equivalent circuits. Chapters three
and four offer an in-depth study of induction and synchronous machines, respectively.
Starting from their electromagnetics, steady-state equations and equivalent circuits are
derived, from which their basic properties can be deduced. The second part discusses
the main power-electronic supplies for electrical drives, for example rectifiers, choppers,
cycloconverters and inverters. Much attention is paid to PWM techniques for inverters
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and the resulting harmonic content in the output waveform. In the third part, electrical
drives are discussed, combining the traditional (rotating field and DC commutator)
electrical machines treated in the first part and the power electronics of part two. Field
orientation of induction and synchronous machines are discussed in detail, as well as
direct torque control. In addition, also switched reluctance machines and stepping
motors are discussed in the last chapters. Finally, part 4 is devoted to the dynamics of
traditional electrical machines. Also for the dynamics of induction and synchronous
machine drives, the electromagnetics are used as the starting point to derive the
dynamic models. Throughout part 4, much attention is paid to the derivation of
analytical models. But, of course, the basic dynamic properties and probable causes of
instability of induction and synchronous machine drives are discussed in detail as well,
with the derived models for stability in the small as starting point. In addition to the
study of the stability in the small, a chapter is devoted to large-scale dynamics as well
(e.g. sudden short-circuit of synchronous machines). The textbook is used as the
course text for the Bachelor’s and Master’s programme in electrical and mechanical
engineering at the Faculty of Engineering and Architecture of Ghent University. Parts 1
and 2 are taught in the basic course ’Fundamentals of Electric Drives’ in the third
bachelor. Part 3 is used for the course ’Controlled Electrical Drives’ in the first master,
while Part 4 is used in the specialised master on electrical energy.
Theory and Problems of Electric MachinesTheory and Performance of Electrical
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