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for introductory senior level and graduate level courses in electric drives power electronics
the book develops a systematic approach to motor drives while the emphasis is on practice
extensive  modeling  simulation  and  analysis  is  developed  to  assist  readers  in  their
understanding of the subject matter from fundamental principles also each motor drive is
illustrated with an industrial application in detail at the end of chapters to enable readers to
relate theory to practice

despite two decades of massive strides in research and development on control strategies
and their subsequent implementation most books on permanent magnet motor drives still
focus  primarily  on  motor  design  providing  only  elementary  coverage  of  control  and
converters addressing that gap with information that has largely been disseminated only in
journals and at conferences permanent magnet synchronous and brushless dc motor drives is
a  long  awaited  comprehensive  overview  of  power  electronic  converters  for  permanent
magnet  synchronous  machines  and  control  strategies  for  variable  speed  operation  it
introduces  machines  power  devices  inverters  and  control  and  addresses  modeling
implementation  control  strategies  and  flux  weakening  operations  as  well  as  parameter
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sensitivity and rotor position sensorless control suitable for both industrial and academic
audiences this book also covers the simulation low cost inverter topologies and commutation
torque ripple of pm brushless dc motor drives simulation of the motor drives system is
illustrated with matlab codes in the text this book is divided into three parts fundamentals of
pm synchronous and brushless dc machines power devices inverters pm synchronous motor
drives and brushless dc motor drives with regard to the power electronics associated with
these drive systems the author explores use of the standard three phase bridge inverter for
driving the machine power factor correction and inverter control introduces space vector
modulation step by step and contrasts with pwm details dead time effects in the inverter and
its compensation discusses new power converter topologies being considered for low cost
drive systems in pm brushless dc motor drives this reference is dedicated exclusively to pm
ac  machines  with  a  timely  emphasis  on  control  and  standard  and  low  cost  converter
topologies widely used for teaching at the doctoral level and for industrial audiences both in
the u s and abroad it will be a welcome addition to any engineer s library

the switched reluctance machine srm is the least expensive electrical machine to produce yet
one of the most reliable as such research has blossomed during the last decade and the srm
and variable drive systems using srms are receiving considerable attention from industry
because  they  require  a  power  electronic  converter  and  controller  to  function  however
successful realization of an srm variable drive system demands an understanding of the
converter  and  controller  subsystems  and  their  integration  with  the  machine  switched
reluctance  motor  drives  provides  that  understanding  it  presents  a  unified  view of  the
machine and its drive system from all of its system and subsystem aspects with a careful
balance of theory and implementation the author develops the analysis and design of srms
from first principles introduces a wide variety of power converters available for driving the
srm and systematically presents both low and high performance controllers the book includes
an in depth study of acoustic noise and its minimization along with application examples that
include comparisons between ac and dc drives and srm drive the result is the first book that
provides a state of the art knowledge of srms power converters and their use with both
sensor  based and sensorless  controllers  switched reluctance motor  drives  enables  both
students  and  engineers  to  learn  all  aspects  of  srm  drive  systems  and  appreciate  the
interdependence of the various subsystems in performance optimization

electric motors are the largest consumer of electric energy and they play a critical role in the
growing market  for  electrification due to  their  simple  construction switched reluctance
motors  srms  are  exceptionally  attractive  for  the  industry  to  respond  to  the  increasing
demand for high efficiency high performance and low cost electric motors with a more
secure supply chain switched reluctance motor drives fundamentals to applications is  a
comprehensive textbook covering the major aspects of switched reluctance motor drives it
provides an overview of the use of electric motors in the industrial residential commercial
and transportation sectors it explains the theory behind the operation of switched reluctance
motors  and provides  models  to  analyze them the book extensively  concentrates  on the
fundamentals  and applications of  srm design and covers various design details  such as
materials mechanical construction and controls acoustic noise and vibration is the most well
known issue in switched reluctance motors but this can be reduced significantly through a
multidisciplinary approach these methodologies are explained in two chapters of the book
the  first  covers  the  fundamentals  of  acoustic  noise  and  vibration  so  readers  have  the
necessary tools to analyze the problems and explains the surface waves spring mass models
forcing harmonics and mode shapes that are utilized in modeling and analyzing acoustic
noise and vibration the second applies these fundamentals to switched reluctance motors and
provides examples for determining the sources of any acoustic noise in switched reluctance
motors in the final chapter two srm designs are presented and proposed as replacements for
permanent  magnet  machines  in  a  residential  hvac  application  and  a  hybrid  electric
propulsion application it also shows a high power and compact converter design for srm
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drives  features  comprehensive  coverage  of  switched  reluctance  motor  drives  from
fundamental principles to design operation and applications a specific chapter on electric
motor usage in industrial residential commercial and transportation applications to address
the  benefits  of  switched  reluctance  machines  two chapters  address  acoustic  noise  and
vibration in detail numerous illustrations and practical examples on the design modeling and
analysis of switched reluctance motor drives examples of switched reluctance motor and
drive design

variable speed is one of the important requirements in most of the electric drives earlier dc
motors were the only drives that were used in industries requiring eration over a wide range
of speed with step less variation or requiring fine ac racy of speed control such drives are
known as high performance drives ac tors because of being highly coupled non linear devices
can not provide fast dynamic response with normal controls however recently because of
ready availability of power electronic devices and digital signal processors ac motors are
beginning to be used for high performance drives field oriented control or vector control has
made a fundamental change with regard to dynamic perfo ance of ac machines vector control
makes it possible to control induction or s chronous motor in a manner similar to control
scheme used for the separately cited dc motor recent advances in artificial  intelligence
techniques have also contributed in the improvement in performance of electric drives this
book presents a comprehensive view of high performance ac drives it may be considered as
both a text book for graduate students and as an up to date monograph it may also be used
by r d professionals involved in the impro ment of performance of drives in the industries the
book will also be beneficial to the researchers pursuing work on sensorless and direct torque
control of electric drives as up to date references in these topics are provided

successful  development of power electronic converters and converter fed electric drives
involves system modeling analyzing the output voltage current electromagnetic torque and
machine  speed  and  making  necessary  design  changes  before  hardware  implementation
inverters  and  ac  drives  control  modeling  and  simulation  using  simulink  offers  readers
simulink models for single multi triangle carrier selective harmonic elimination and space
vector pwm techniques for three phase two level multi level including modular multi level z
source quasi z source switched inductor switched capacitor and diode assisted extended
boost inverters six step inverter fed permanent magnet synchronous motor pmsm brushless
dc motor bldcm and induction motor im drives vector controlled pmsm im drives direct
torque controlled inverter fed im drives and fuzzy logic controlled converter fed ac drives
with several examples and case studies appendices in the book include source codes for all
relevant models model projects and answers to selected model projects from all chapters this
textbook will be a valuable resource for upper level undergraduate and graduate students in
electrical and electronics engineering power electronics and ac drives it is also a hands on
reference for practicing engineers and researchers in these areas

switched reluctance motors have steadily increased in commercial importance since their
introduction in the early 1980 s while their technology especially of their electronic control
has made great progress their unique characteristics introduce a delicate balance in which
the copper and iron are diminished in quantity complexity and cost in favour of a greater
reliance on sophistication in the controller thus mastery of the control is the key challenge in
the application of these machines this book is intended for engineer s in industry and in the
large research community in electrical machines and drives it introduces the techniques for
controlling switched reluctance machines starting from first principles and building up to the
most advanced forms of sensorless control it covers the recent advances in electronic control
and includes aspects of  motion control  automation acoustic  noise reduction and energy
efficiency covers the recent changes in control technology includes up to date equipment and
methods contains applications and case studies
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a timely introduction to current research on pid and predictive control by one of the leading
authors on the subject pid and predictive control of electric drives and power supplies using
matlab simulink examines the classical control system strategies such as pid control feed
forward control and cascade control which are widely used in current practice the authors
share their  experiences in  actual  design and implementation of  the control  systems on
laboratory test beds taking the reader from the fundamentals through to more sophisticated
design and analysis the book contains sections on closed loop performance analysis in both
frequency domain and time domain presented to help the designer in selection of controller
parameters and validation of the control system continuous time model predictive control
systems are designed for the drives and power supplies and operational constraints are
imposed in the design discrete time model predictive control systems are designed based on
the discretization of the physical models which will appeal to readers who are more familiar
with sampled data control system soft sensors and observers will be discussed for low cost
implementation resonant control of the electric drives and power supply will be discussed to
deal with the problems of bias in sensors and unbalanced three phase ac currents brings
together both classical control systems and predictive control systems in a logical style from
introductory through to  advanced levels  demonstrates  how simulation and experimental
results are used to support theoretical analysis and the proposed design algorithms matlab
and simulink tutorials are given in each chapter to show the readers how to take the theory
to applications includes matlab and simulink software using xpc target for teaching purposes
a companion website is available researchers and industrial engineers and graduate students
on electrical engineering courses will find this a valuable resource

permanent  magnet  synchronous  pms  motors  stand  at  the  forefront  of  electric  motor
development due to their energy saving capabilities and performance potential this book is a
timely advancement along that path as the first comprehensive self contained and thoroughly
up to date book devoted solely to the control of pms motors
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