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electromagnetic transients simulation emts has become a universal tool for the analysis of
power system electromagnetic transients in the range of nanoseconds to seconds this book
provides a thorough review of emts and many simple examples are included to clarify
difficult concepts this book will be of particular value to advanced engineering students and
practising power systems engineers

this text describes the mathematical and physical principles of electromagetic transients
covers topics of prime importance to the electric power industry and presents problems to
facilitate understanding of the various topics

as a transient phenomenon can shut down a building or an entire city transient analysis is
crucial to managing and designing electrical systems power system transients theory and
applications  discusses  the  basic  theory  of  transient  phenomena  including  lumped  and
distributed  parameter  circuit  theories  and  provides  a  physical  interpretation  of  the
phenomena  it  covers  novel  and  topical  questions  of  power  system  transients  and
associated  overvoltages  using  formulas  simple  enough  to  be  applied  using  a  pocket
calculator  the  book  presents  analytical  methods  for  transient  analysis  it  examines  the
theory of numerical simulation methods such as the emtp circuit theory based approach
and  numerical  electromagnetic  analysis  the  book  highlights  transients  in  clean  or
sustainable  energy  systems  such  as  smart  grids  and  wind  farms  since  they  require  a
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different approach than overhead lines and cables simulation examples provided include
arcing horn flashover a transient in a grounding electrode and an induced voltage from a
lightning channel

despite  the  powerful  numerical  techniques  and  graphical  user  interfaces  available  in
present software tools for power system transients a lack of reliable tests and conversion
procedures generally  makes determination of  parameters the most challenging part  of
creating a model illustrates parameter determination for real world applications geared
toward  both  students  and  professionals  with  at  least  some  basic  knowledge  of
electromagnetic  transient  analysis  power  system  transients  parameter  determination
summarizes  current  procedures  and  techniques  for  the  determination  of  transient
parameters for  six  basic  power components overhead line insulated cable transformer
synchronous machine surge arrester and circuit breaker an expansion on papers published
in the ieee transactions on power delivery this text helps those using transient simulation
tools e g emtp like tools to select the optimal determination method for their particular
model  and it  addresses commonly encountered problems including lack of  information
testing  setups  and  measurements  that  are  not  recognized  in  international  standards
insufficient  studies  to  validate  models  mainly  those  used  in  high  frequency  transients
current built in models that do not cover all requirements illustrated with case studies this
book provides modeling guidelines for the selection of adequate representations for main
components it discusses how to collect the information needed to obtain model parameters
and also reviews procedures for deriving them appendices summarize updated techniques
for  identifying  linear  systems  from  frequency  responses  and  review  capabilities  and
limitations  of  simulation  tools  emphasizing  standards  this  book  is  a  clear  and  concise
presentation of key aspects in creating an adequate and reliable transient model

covering the fundamentals of electrical transients this book will  equip readers with the
skills  to  recognise  and  solve  transient  problems  in  power  networks  and  components
starting with the basics of transient electrical circuit theory and moving on to discuss the
effects of power transience in all types of power equipment van der sluis provides new
insight into this  important field recent advances in measurement techniques computer
modelling and switchgear development are given comprehensive coverage for the first time
an electromagnetic transients calculation program is included and will prove valuable to
both students and engineers in the field

the principles of the first edition to teach students and engineers the fundamentals of
electrical  transients  and  equip  them  with  the  skills  to  recognize  and  solve  transient
problems in power networks and components also guide this second edition while the text
continues to stress the physical aspects of the phenomena involved in these problems it
also broadens and updates the computational treatment of transients necessarily two new
chapters address the subject of modeling and models for most types of equipment are
discussed the adequacy of the models their validation and the relationship between model
and the physical entity it represents are also examined there are now chapters devoted
entirely to isolation coordination and protection reflecting the revolution that metal oxide
surge arresters have caused in the power industry features additional and more complete
illustrative material figures diagrams and worked examples an entirely new chapter of case
studies demonstrates modeling and computational techniques as they have been applied by
engineers to specific problems

a hands on introduction to advanced applications of power system transients with practical
examples transient analysis of power systems a practical approach offers an authoritative
guide to the traditional capabilities and the new software and hardware approaches that
can  be  used  to  carry  out  transient  studies  and  make  possible  new  and  more  complex
research the book explores a wide range of topics from an introduction to the subject to a
review of the many advanced applications involving the creation of custom made models
and tools and the application of multicore environments for advanced studies the authors
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cover the general aspects of the transient analysis such as modelling guidelines solution
techniques and capabilities of a transient tool the book also explores the usual application
of a transient tool including over voltages power quality studies and simulation of power
electronics devices in addition it contains an introduction to the transient analysis using the
atp  all  the  studies  are  supported  by  practical  examples  and  simulation  results  this
important book summarises modelling guidelines and solution techniques used in transient
analysis  of  power  systems  provides  a  collection  of  practical  examples  with  a  detailed
introduction and a discussion of results includes a collection of case studies that illustrate
how a simulation tool can be used for building environments that can be applied to both
analysis and design of power systems offers guidelines for building custom made models
and libraries of modules supported by some practical examples facilitates application of a
transients tool to fields hardly covered with other time domain simulation tools includes a
companion website with data input files of examples presented case studies and power
point  presentations  used  to  support  cases  studies  written  for  emtp  users  electrical
engineers transient analysis of power systems is a hands on and practical guide to advanced
applications of power system transients that includes a range of practical examples

in this textbook a variety of transient cases that have occurred or are possible to occur in
power systems are discussed and analyzed it starts by categorizing transients phenomena
and specifying unfavorable situations in power systems raised by transients it then moves
on to different protective measures that have been implemented in the system to prevent
disasters  caused  by  those  transients  it  also  explains  different  methodologies  used  to
analyze transients in power systems this book discusses the modeling of components very
extensively and provides analysis cases to assess a wide variety of transients their possible
effects on the system and the types of protection commonly used for each case along with
methods  fordesigning  a  sound  protection  system  features  detailed  models  of  system
components along with power systems computer aided design pscad implementation and
analysis comprehensive reference of transient cases in power systems along with design
considerations and protective solutions the cases are not limited to classical transients such
as lightning strikes and switching but rather the book discusses transient cases that power
system  operators  and  engineers  have  to  deal  with  such  as  ferroresonance  in  detail
accompanied  by  computer  simulations  a  chapter  on  original  materials  related  to
transformer windings with induced traveling waves power system transients modelling
simulation and applications provides a comprehensive resource to mainly educate graduate
students in the area of power system transients it also serves as a reference for industry
engineers challenged by transient problems in the system

accurate knowledge of electromagnetic power system transients is crucial to the operation
of an economic efficient and environmentally  friendly power systems network without
compromising  on  the  reliability  and  quality  of  electrical  power  supply  electromagnetic
transient emt simulation has therefore become a universal tool for the analysis of power
system  electromagnetic  transients  in  the  range  of  nanoseconds  to  seconds  and  is  the
backbone for the design and planning of power systems as well as for the investigation of
problems

understanding transient phenomena in electric power systems and the harmful impact of
resulting disturbances is an important aspect of power system operation and resilience
bridging  the  gap  from  theory  to  practice  this  guide  introduces  the  fundamentals  of
transient phenomena affecting electric power systems using the numerical analysis tools
alternative transients program electromagnetic transients program atp emtp and atp draw
this  technology  is  widely  applied  to  recognize  and  solve  transient  problems  in  power
networks and components giving readers a highly practical and relevant perspective and
the  skills  to  analyse  new  transient  phenomena  encountered  in  the  field  key  features
introduces novice engineers to transient phenomena using commonplace tools and models
as well as background theory to link theory to practice develops analysis skills using the atp
emtp program which is widely used in the electric power industry comprehensive coverage
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of recent developments such as hvdc power electronics with several case studies and their
practical  results  provides  extensive  practical  examples  with  over  150  data  files  for
analysing transient phenomena and real life practical examples via a companion website
written by experts with deep experience in research teaching and industry this text defines
transient phenomena in an electric power system and introduces a professional transient
analysis tool with real examples to novice engineers in the electric power system industry it
also offers instruction for graduates studying all aspects of power systems

the simulation of electromagnetic transients is a mature field that plays an important role in
the design of modern power systems since the first steps in this field to date a significant
effort  has  been  dedicated  to  the  development  of  new  techniques  and  more  powerful
software tools sophisticated models complex solution techniques and powerful simulation
tools have been developed to perform studies that are of supreme importance in the design
of modern power systems the first developments of transients tools were mostly aimed at
calculating over voltages presently these tools are applied to a myriad of studies e g facts
and custom power applications protective relay performance simulation of smart grids for
which detailed models and fast solution methods can be of paramount importance this book
provides a basic understanding of the main aspects to be considered when performing
electromagnetic  transients  studies  detailing  the  main  applications  of  present
electromagnetic  transients  emt  tools  and  discusses  new  developments  for  enhanced
simulation capability key features provides up to date information on solution techniques
and software capabilities for simulation of electromagnetic transients covers key aspects
that can expand the capabilities of a transient software tool e g interfacing techniques or
speed up transients simulation e g dynamic model averaging applies emt type tools to a
wide  spectrum  of  studies  that  range  from  fast  electromagnetic  transients  to  slow
electromechanical  transients including power electronic applications distributed energy
resources and protection systems illustrates the application of emt tools to the analysis and
simulation of smart grids

understand  transients  and  their  roles  in  linear  systems  with  this  essential  guide
electromagnetic transients are a fundamental aspect of linear power systems and therefore
a key knowledge area for electrical engineers understanding electromagnetic transients in
power  systems  provides  a  comprehensive  but  accessible  overview  to  transients  their
underlying theory and mathematics and their impact in electrical power system design its
detailed but clear presentation makes it a must own for students and working engineers
alike readers of understanding electromagnetic transients in power systems will also find
deep  consideration  of  the  relationship  between  foundational  concepts  mathematical
calculations and impacts on equipment detailed discussion of topics including time and
frequency domain analysis basic transforms fundamentals of electrical circuit transients
and traveling waves overvoltage insulation coordination and many more dozens of solved
simple examples to facilitate understanding understanding electromagnetic transients in
power systems is ideal for electrical engineers and professionals in utilities and equipment
manufacturing  as  well  as  for  graduate  and  advanced  undergraduate  students  learning
about transients electrical circuits and related subjects

for ease of use this edition has been divided into the following subject sections general
principles  materials  and  processes  control  power  electronics  and  drives  environment
power generation transmission and distribution power systems sectors of electricity use
new chapters and major revisions include industrial instrumentation digital control systems
programmable controllers electronic power conversion environmental control hazardous
area  technology  electromagnetic  compatibility  alternative  energy  sources  alternating
current generators electromagnetic transients power system planning reactive power plant
and facts controllers electricity economics and trading power quality an essential source of
techniques  data  and  principles  for  all  practising  electrical  engineers  written  by  an
international team of experts from engineering companies and universities includes a major
new section on control systems plcs and microprocessors
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this book integrates analytical and digital solutions through alternative transients program
atp software recognized for its use all over the world in academia and in the electric power
industry  utilizing  a  didactic  approach  appropriate  for  graduate  students  and  industry
professionals alike this book presents an approach to solving singular function differential
equations representing the transient and steady state dynamics of a circuit in a structured
manner and without the need for physical reasoning to set initial conditions to zero plus 0 it
also  provides  for  each  problem  presented  the  exact  analytical  solution  as  well  as  the
corresponding digital solution through a computer program based on the electromagnetics
transients program emtp of interest to undergraduate and graduate students as well as
industry practitioners this book fills the gap between classic works in the field of electrical
circuits and more advanced works in the field of transients in electrical power systems
facilitating a full understanding of digital and analytical modeling and solution of transients
in basic circuits

detect and mitigate transients in electrical systems this practical guide explains how to
identify the origin of  disturbances in electrical  systems and analyze them for effective
mitigation and control transients in electrical systems considers all transient frequencies
ranging from 0 1 hz to 50 mhz and discusses transmission line and cable modeling as well as
frequency dependent behavior results of emtp simulations solved examples and detailed
equations  are  included  in  this  comprehensive  resource  transients  in  electrical  systems
covers  transients  in  lumped  circuits  control  systems  lightning  strokes  shielding  and
backflashovers transients of  shunt capacitor banks switching transients and temporary
overvoltages  current  interruption  in  ac  circuits  symmetrical  and  unsymmetrical  short
circuit currents transient behavior of synchronous generators induction and synchronous
motors and transformers power electronic equipment flicker bus transfer and torsional
vibrations insulation coordination gas insulated substations transients in low voltage and
grounding systems surge arresters dc systems short circuits distributions and hvdc smart
grids and wind power generation
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