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The book opens a magic miniature world of electronics to the reader. The
book addresses what small means in terms of electronics and what clean means
in terms of modern electronic technology. Consequently, the reader
understands why the most advanced civilization of the ancient world – the
Egyptians – was not capable to do electronics. The book also discusses
functionalities of the low-voltage electronic components with the aim to
implement them in electronic circuit design. At the same time, it also opens
the space of electronic component design to the readers be it discrete or
integrated. The book has an introduction section, 11 chapters, an appendix,
index, and list of literature. Appendix A discusses a set of solved
problems, Appendix B presents SPICE simulation examples, and Appendix C
presents component numbering in marketing environment. New insulating
materials, computing methods and voltage levels pose problems or open up
methods of solution; electromagnetic compatibility or components and systems
also demand attention. This edition aims to bring the reader up-to-date with
developments in high voltage and measurement technology. You are responsible
for planning and designing electrical power systems? Good. Hopefully you
know your way through national and international regulations, safety
standards, and all the possible pitfalls you will encounter. You're not
sure? This volume provides you with the wealth of experience the author
gained in 20 years of practice. The enclosed CAD software accelerates your



planning process and makes your final design cost-efficient and secure. High
voltage engineering is extremely important for the reliable design, safe
manufacture and operation of electric devices, equipment and electric power
systems. The 21st International Symposium on High Voltage Engineering,
organized by the 90 years old Budapest School of High Voltage Engineering,
provides an excellent forum to present results, advances and discussions
among engineers, researchers and scientists, and share ideas, knowledge and
expertise on high voltage engineering. The proceedings of the conference
presents the state of the art technology of the field. The content is
simultaneously aiming to help practicing engineers to be able to implement
based on the papers and researchers to link and further develop ideas. This
book includes my lecture notes for electrical power transmission course. The
power transmission process, from generation to distribution is described and
expressions for resistance, inductance and capacitance of high-voltage power
transmission lines are developed used to determine the equivalent circuit of
a three-phase transmission line. The book is divided to different learning
outcomes Part 1- Describe the power transmission process, from generation to
distribution. Part 2- Develop expressions for resistance, inductance and
capacitance of high-voltage power transmission lines and determine the
equivalent circuit of a three-phase transmission line. Part 1: Describe the
power transmission process, from generation to distribution. · Describe the
components of an electrical power system. · Identify types of power lines,
standard voltages, and components of high-voltage transmission lines (HVTL).
· Describe the construction of a transmission line, galloping lines, corona
effect, insulator pollution, and lightning strikes. · Explain transmission
system stability in regards to power transfer, power flow division, and
transfer impedance. Part 2: Develop expressions for resistance, inductance
and capacitance of high-voltage power transmission lines and determine the
equivalent circuit of a three-phase transmission line. · List the types of
conductors used in power transmission line. · Develop the expression for the
inductance and capacitance of a simple, single-phase, two wire transmission
line composed of solid round conductors. · Deduce the expression for the
inductance and capacitance of a simple, single-phase composite (stranded)
conductor line. · Derive the expression for the inductance and capacitance
of three-phase lines having symmetrically and asymmetrically spacing and for
bundled conductors. · Discuss the effect of earth on the capacitance of
three-phase transmission lines. · Derive the short transmission lines models
and medium transmission lines models. The book contains select proceedings
of the International Conference on Smart Grid Energy Systems and Control
(SGESC 2021). The proceedings is divided into 03 volumes, and this volume
focuses on power electronics, machines, systems integrations, and high
voltage engineering. This book is a unique collection of chapters from
different areas with a common theme and will be immensely useful to academic
researchers and practitioners in the industry. This book addresses the very
latest research and development issues in high voltage technology,
specifically covering developments throughout the past decade. It is
intended as a reference source for researchers and students in the field,
but the unique blend of expert authors and comprehensive subject coverage
means that this book is also ideally suited as a reference source for
engineers and academics in the field for years to come. Power transfer for



large systems depends on high system voltages. The basics of high voltage
laboratory techniques and phenomena, together with the principles governing
the design of high voltage insulation, are covered in this book for
students, utility engineers, designers and operators of high voltage
equipment. In this new edition the text has been entirely revised to reflect
current practice. Major changes include coverage of the latest
instrumentation, the use of electronegative gases such as sulfur
hexafluoride, modern diagnostic techniques, and high voltage testing
procedures with statistical approaches. A classic text on high voltage
engineering Entirely revised to bring you up-to-date with current practice
Benefit from expanded sections on testing and diagnostic techniques High
voltage engineering is extremely important for the reliable design, safe
manufacture and operation of electric devices, equipment and electric power
systems. The 21st International Symposium on High Voltage Engineering,
organized by the 90 years old Budapest School of High Voltage Engineering,
provides an excellent forum to present results, advances and discussions
among engineers, researchers and scientists, and share ideas, knowledge and
expertise on high voltage engineering. The proceedings of the conference
presents the state of the art technology of the field. The content is
simultaneously aiming to help practicing engineers to be able to implement
based on the papers and researchers to link and further develop ideas. This
proceedings book features selected papers on 12 themes, including
telecommunication, power systems, digital signal processing, robotics,
control systems, renewable energy, power electronics, soft computing and
more. Covering topics such as optoelectronic oscillator at S-band and C-band
for 5G telecommunications, neural networks identification of eleven types of
faults in high voltage transmission lines, cyber-attack mitigation on smart
low voltage distribution grids, optimum load of a piezoelectric-based energy
harvester, the papers present interesting ideas and state-of-the-art
overviews. Inspired by a new revival of worldwide interest in extra-high-
voltage (EHV) and ultra-high-voltage (UHV) transmission, High Voltage
Engineering merges the latest research with the extensive experience of the
best in the field to deliver a comprehensive treatment of electrical
insulation systems for the next generation of utility engineers and electric
power professionals. The book offers extensive coverage of the physical
basis of high-voltage engineering, from insulation stress and strength to
lightning attachment and protection and beyond. Presenting information
critical to the design, selection, testing, maintenance, and operation of a
myriad of high-voltage power equipment, this must-have text: Discusses power
system overvoltages, electric field calculation, and statistical analysis of
ionization and breakdown phenomena essential for proper planning and
interpretation of high-voltage tests Considers the breakdown of gases (SF6),
liquids (insulating oil), solids, and composite materials, as well as the
breakdown characteristics of long air gaps Describes insulation systems
currently used in high-voltage engineering, including air insulation and
insulators in overhead power transmission lines, gas-insulated substation
(GIS) and cables, oil-paper insulation in power transformers, paper-oil
insulation in high-voltage cables, and polymer insulation in cables Examines
contemporary practices in insulation coordination in association with the
International Electrotechnical Commission (IEC) definition and the latest



standards Explores high-voltage testing and measuring techniques, from
generation of test voltages to digital measuring methods With an emphasis on
handling practical situations encountered in the operation of high-voltage
power equipment, High Voltage Engineering provides readers with a detailed,
real-world understanding of electrical insulation systems, including the
various factors affecting-and the actual means of evaluating-insulation
performance and their application in the establishment of technical
specifications. Annotation High voltage engineering principles and
techniques at your fingertips. Now there's an authoritative tool that gives
you instant access to the state-of-the-art in virtually every area of high
voltage engineering. High Voltage Engineering, Second Edition, by M. S.
Naidu and V. Kamaraju, has been solid, liquid, and gas insulating materials
and their applications and breakdown phenomena--generation and measurement
of high AC, DC, and impulse voltages and currents--overvoltages triggered by
lightning, switching surges, system faults, and other phenomena--high-
voltage testing techniques plus testing of apparatus and equipment--and
planning of high voltage laboratories. You'll also find new data on vacuum
insulation, the breakdown of composite insulation/insulation systems, high
voltage and extra-high voltage AC power transmission, and much more.
Inspired by a new revival of worldwide interest in extra-high-voltage (EHV)
and ultra-high-voltage (UHV) transmission, High Voltage Engineering merges
the latest research with the extensive experience of the best in the field
to deliver a comprehensive treatment of electrical insulation systems for
the next generation of utility engineers and electric power professionals.
The book offers extensive coverage of the physical basis of high-voltage
engineering, from insulation stress and strength to lightning attachment and
protection and beyond. Presenting information critical to the design,
selection, testing, maintenance, and operation of a myriad of high-voltage
power equipment, this must-have text: Discusses power system overvoltages,
electric field calculation, and statistical analysis of ionization and
breakdown phenomena essential for proper planning and interpretation of high-
voltage tests Considers the breakdown of gases (SF6), liquids (insulating
oil), solids, and composite materials, as well as the breakdown
characteristics of long air gaps Describes insulation systems currently used
in high-voltage engineering, including air insulation and insulators in
overhead power transmission lines, gas-insulated substation (GIS) and
cables, oil-paper insulation in power transformers, paper-oil insulation in
high-voltage cables, and polymer insulation in cables Examines contemporary
practices in insulation coordination in association with the International
Electrotechnical Commission (IEC) definition and the latest standards
Explores high-voltage testing and measuring techniques, from generation of
test voltages to digital measuring methods With an emphasis on handling
practical situations encountered in the operation of high-voltage power
equipment, High Voltage Engineering provides readers with a detailed, real-
world understanding of electrical insulation systems, including the various
factors affecting—and the actual means of evaluating—insulation performance
and their application in the establishment of technical specifications. This
book includes my lecture notes for electrical power distribution book. The
fundamentals of electrical power distribution are applied to various
distribution system layouts and the function of common distribution system



substations and equipment. The book introduces the design procedures and
protection methods for power distribution systems of consumer installations.
Circuit simulation and practical laboratories are utilised to reinforce
concepts. The book is divided to different learning outcomes • CLO 1-
Discuss the fundamental concepts related to electrical distribution systems.
• CLO 2- Explain the role of distribution substations and related equipment.
• CLO 3- Outline standard methods for power distribution to consumer
installations. • CLO 4- Apply short-circuit and over-load protection
principles for electrical installations a) CLO1- Discuss the fundamental
concepts related to electrical distribution systems. • Principle of
operation of transformers. • Explain the role of the distribution system in
a power system, common distribution system layouts, and common voltages,
voltage drops and regulation levels from transmission to distribution. •
Discuss demand, power quality issues, calculate factors affecting design,
and interpret the load curve profile for load demand. • Explain how tariff
is calculated and charged consumers b) CLO2- Explain the role of
distribution substations and related equipment. • Explain the function of
the distribution substation in view of distribution system layout • Explain
the use of transmission, grid, primary and distribution substations a power
system. • Explain the use of various types of bus-bar configurations in
distribution substations. • Discuss the use of cabling, transformers,
circuit breakers, switches, reclosers, and sectionalisers in a distribution
system. c) CLO3- Outline standard methods for power distribution to consumer
installations. • Discuss commonly used methods for low voltage power supply
systems (TN, TN-C, TN-C-S and TT). • Discuss the main features of a one-
line, electrical installation diagram and related symbols. • Discuss
electrical color codes and factors affecting cable installations. • Design
an electrical feeder by (1) selecting the design current, (2) selecting the
overload current protection, (3) determining the applicable correction
factors, (4) selecting the current-carrying capacity of cable and cable
sizing, and (5) calculating the allowable voltage drop in feeder d) CLO4-
Apply short-circuit and over-load protection principles for electrical
installations. • Explain the meaning of overload and over-current and
methods of protection • Discuss the nature of electric shock, need for
earthing, earth loop impedance, and principle of protective multiple
earthing. • Explain the principles of fuse/MCB selection in relation to
feeder protection under overload and short circuit fault conditions. •
Explain the operation of earth leakage circuit breakers (ELCB) and residual
current device (RCD). "Bridges the gap between laboratory research and
practical applications in industry and power utilities-clearly organized
into three distinct sections that cover basic theories and concepts,
execution of principles, and innovative new techniques. Includes new
chapters detailing industrial uses and isues of hazard and safety, and
review excercises to accompany each chpter." Publisher's Note: Products
purchased from Third Party sellers are not guaranteed by the publisher for
quality, authenticity, or access to any online entitlements included with
the product. This book is based on the leading German reference book on high
voltage engineering. It includes innovative insulation concepts, new
physical knowledge and new insulating materials, emerging techniques for
testing, measuring and diagnosis, as well as new fields of application, such



as high voltage direct current (HVDC) transmission. It provides an excellent
access to high voltage engineering – for engineers, experts and scientists,
as well as for students. High voltage engineering is not only a key
technology for a safe, economic and sustainable electricity supply, which
has become one of the most important challenges for modern society.
Furthermore, a broad spectrum of industrial applications of high voltage
technologies is used in most of the innovative fields of engineering and
science. The book comprehensively covers the contents ranging from
electrical field stresses and dielectric strengths through dielectrics,
materials and technologies to typical insulation systems for AC, DC and
impulse stresses. Thereby, the book provides a unique and successful
combination of scientific foundations, modern technologies and practical
applications, and it is clearly illustrated by many figures, examples and
exercises. Therefore, it is an essential tool both for teaching at
universities and for the users of high voltage technologies. This book
includes high-quality research papers presented at Symposium on Power
Electronic and Renewable Energy Systems Control (PERESC 2020), which is held
at the School of Electrical Sciences, IIT Bhubaneswar, Odisha, India, during
4–5 December 2020. The book covers original work in power electronics which
has greatly enabled integration of renewable and distributed energy systems,
control of electric machine drives, high voltage system control and
operation. The book is highly useful for academicians, engineers,
researchers and students to be familiar with the latest state of the art in
power electronics technology and its applications. This book highlights the
essential theoretical and practical aspects of lightning, lightning
protection, safety and education. Additionally, several auxiliary topics
that are required to understand the core themes are also included. The main
objective of the contents is to enlighten the scientists, researchers,
engineers and social activists (including policy makers) in developing
countries regarding the key information related to lightning and
thunderstorms. A majority of developing countries are in tropics where the
lightning characteristics are somewhat different from those in temperate
regions. The housing structures and power/communication networks, and human
behavioural patterns(that depends on socio-economic parameters) in these
countries are also different from those in the developed world. As the
existing books on similar themes address only those scenarios in developed
countries, this book serves a vast spectrum of readership in developing
world who seek knowledge in the principles of lightning and a practical
guidance on lightning protection and safety education. The properties of
gaseous, liquid and solid insulations, and methods of utilizing these
properties to the best advantage in the problems of high-voltage
engineering. High voltage engineering is extremely important for the
reliable design, safe manufacture and operation of electric devices,
equipment and electric power systems. The 21st International Symposium on
High Voltage Engineering, organized by the 90 years old Budapest School of
High Voltage Engineering, provides an excellent forum to present results,
advances and discussions among engineers, researchers and scientists, and
share ideas, knowledge and expertise on high voltage engineering. The
proceedings of the conference presents the state of the art technology of
the field. The content is simultaneously aiming to help practicing engineers



to be able to implement based on the papers and researchers to link and
further develop ideas. This book includes my lecture notes for power
electronics course course. The characteristics and operation of electronic
power devices, firing circuits, and driving circuits for power converters
are described and implemented practically in the laboratory. Uncontrolled
and controlled, single phase rectifiers are used in various electrical power
applications. DC to DC power conversion circuits are investigated. Circuit
simulation and practical laboratories are utilized to reinforce concepts.
The book is divided to different learning parts · Part1- Describe the
characteristics and operation of electronic power devices. · Part2- Describe
firing and driving circuits for power electronic converters. · Part3-
Analyse the use of uncontrolled and controlled single-phase rectifiers in
various electrical power applications. · Part4- Investigate the DC-to-DC
power conversion circuits used in power applications. Part1: Describe the
characteristics and operation of electronic power devices. 1. Describe diode
characteristics, types (power diode, general-purpose, and fast recovery),
and connections (series, parallel and freewheeling). 2. Describe thyristor
characteristics, two-transistor model, and purpose of di/dt and dv/dt
protection. 3. Describe the power MOSFET and IGBT characteristics. 4.
Compare electronic power devices in terms of various power converter
applications, frequency of operation (switching speed), rating, and
switching power losses. Part 2: Describe firing and driving circuits for
power electronic converters. 1. Describe ideal and non-ideal properties of
operational amplifiers. Determine the operation of various related circuits
(inverting and non-inverting amplifiers, buffer amplifier, summing
amplifier) 2. Describe the use of an operational amplifier for PWM
generation, for triangular and sine wave generation, as a comparator, and
its integration into a 555 timer. 3. Explore other basic firing and driving
circuits by focusing on requirements and control features such as based on
specific power devices and operational amplifier. Part 3: Analyse the use of
uncontrolled and controlled single-phase rectifiers in various electrical
power applications. 1. Determine the performance characteristics of
uncontrolled single-phase, half-wave and full-wave rectifiers, with
resistive and inductive loads. 2. Determine the performance characteristics
of controlled single-phase, half-wave and full-wave rectifiers with
resistive and inductive loads. 3. Determine the change in power factor when
using uncontrolled and controlled rectifiers. Define input distortion and
displacement factor. 4. Describe how power inversion may be achieved by
varying the firing angle in controlled rectifiers. Part 4: Investigate the
DC-to-DC power conversion circuits used in power applications. 1. State the
principle of step-down and step-up operations. 2. Explain the DC chopper
classification and describe switch-mode regulators 3. Explain the operation
of buck, boost 4. Explain the operation buck-boost regulators. High Voltage
Engineering has been written for the undergraduate students in Electrical
Engineering of Indian and foreign universities as well as the practising
engineers. It deals in mechanism of breakdown of insulating materials,
generation and measurement of high A.C., D.C., impulse voltages and
currents. High voltage testing of some of the electrical equipments e.g.
insulators, cables, transformers as per standard specifications has been
explained. Various methods of non destructive testing which yield



information regarding life expectancy and the long term stability or
otherwise of the insulating materials have been discussed. The book takes a
view of various types of transients in power system and suggests classical
and more modern statistical methods of co-ordinating the insulation
requirements of the system. The new edition of this book incorporates the
recent remarkable changes in electric power generation, transmission and
distribution. The consequences of the latest development to High Voltage
(HV) test and measuring techniques result in new chapters on Partial
Discharge measurements, Measurements of Dielectric Properties, and some new
thoughts on the Shannon Theorem and Impuls current measurements. This
standard reference of the international high-voltage community combines high
voltage engineering with HV testing techniques and HV measuring methods.
Based on long-term experience gained by the authors the book reflects the
state of the art as well as the future trends in testing and diagnostics of
HV equipment. It ensures a reliable generation, transmission and
distribution of electrical energy. The book is intended not only for experts
but also for students in electrical engineering and high-voltage
engineering. High voltage, Electrical engineering, Electronic engineering,
Electrical testing, Building and Construction This open access book
comprises 10 high-level papers on research and innovation within the
Flexitranstore Project that were presented at the FLEXITRANSTORE special
session organized as part of the 21st International Symposium on High
Voltage Engineering. FLEXITRANSTORE (An Integrated Platform for Increased
FLEXIbility in smart TRANSmission grids with STORage Entities and large
penetration of Renewable Energy Sources) aims to contribute to the
development of a pan-European transmission network with high flexibility and
high interconnection levels. This will facilitate the transformation of the
current energy production mix by hosting an increasing share of renewable
energy sources. Novel smart grid technologies, control and storage methods,
and new market approaches will be developed, installed, demonstrated, and
tested introducing flexibility to the European power system. FLEXITRANSTORE
is developing a next-generation Flexible Energy Grid (FEG) that will be
integrated into the European Internal Energy Market (IEM) through the
valorization of flexibility services. This FEG addresses the capabilities of
a power system to maintain continuous service in the face of rapid and large
swings in supply or demand. As such, a wholesale market infrastructure and
new business models within this integrated FEG must be upgraded for network
players, and offer incentives for new ones to join, while at the same time
demonstrating new business perspectives for cross-border resource management
and energy trading. This book includes my lecture notes for electrical
machines course. The book is divided to different learning partsPart 1-
Apply basic physical concepts to explain the operation and solve problems
related to electrical machines.Part 2- Explain the principles underlying the
performance of three-phase electrical machines.Part 3- Analyse, operate and
test three-phase induction machines.Part 4- Investigate the performance,
design, operation, and testing of the three-phase synchronous machine.Part1:
Apply basic physical concepts to explain the operation and solve problems
related to electrical machines.Describe the construction of simple magnetic
circuits, both with and without an air gap. Explain the basic laws which
govern the electrical machine operation, such as Faraday's Law, Ampere-Biot-



Savart's Law, and Lenz's Law. Apply Faraday's Law of electromagnetic
induction, Ampere-Biot-Savart's Law, and Lenz's Law to solve for induced
voltage and currents in relation to simple magnetic circuits with movable
parts. Illustrate the principle of the electromechanical energy conversion
in magnetic circuits with movable parts.Part 2: Explain the principles
underlying the performance of three-phase electrical machines. Compare and
contrast concentric and distributed windings in three-phase electrical
machines. Identify the advantages of distributed windings applied to three-
phase machines. Explain how the pulsating and rotating magnetic fields are
produced in distributed windings. Calculate the synchronous speed of a
machine based on its number of poles and frequency of the supply. Describe
the process of torque production in multi-phase machines.Part 3: Analyse,
operate and test three-phase induction machines. Calculate the slip of an
induction machine given the operating and synchronous speeds. Calculate and
compare between different torques of a three-phase induction machine, such
as the locked rotor or starting torque, pull-up torque, breakdown torque,
full-load torque or braking torque. Develop and manipulate the equivalent
circuit model for the three-phase induction machine. Analyse, and test
experimentally, the torque-speed and current-speed characteristics of
induction machines. and discuss the effects of varying such motor parameters
as rotor resistance, supply voltage and supply frequency on motor torque-
speed characteristics. Perform no-load and blocked rotor tests in order to
determine the equivalent circuit parameters of an induction machine. Explore
various techniques to start an induction motor. Identify the applications of
the three-phase induction machines in industry and utility. Classify the
insulations implemented in electrical machines windings and identify the
factors affecting them. Part4. Investigate the performance, design,
operation, and testing of the three-phase synchronous machine. Describe the
construction of three-phase synchronous machines, particularly the rotor,
stator windings and the rotor saliency. Develop and manipulate an equivalent
circuit model for the three-phase synchronous machine. Sketch the phasor
diagram of a non-salient poles synchronous machine operating at various
modes operation, such as no-load operation, motor operation, and generator
operation. Investigate the influence of the rotor saliency on machine
performance. Perform open and short circuit tests in order to determine the
equivalent circuit parameters of a synchronous machine. Identify the
applications of the three-phase synchronous machines in industry and utility
List and explain the conditions of parallel operation of a group of
synchronous generators. Evaluate the performance of the synchronous
condenser and describe the power flow control between a synchronous
condenser and the utility in both modes: over and under excited. Explain the
principles of controlling the output voltage and frequency of a synchronous
generator. Provides comprehensive coverage of all aspects of the field of
high voltage engineering with extensive engineering analysis and
applications. High Voltage and Electrical Insulation Engineering A
comprehensive graduate-level textbook on high voltage insulation
engineering, updated to reflect emerging trends and techniques in the field
High Voltage and Electrical Insulation Engineering presents systematic
coverage of the behavior of dielectric materials. This classic textbook
opens with clear explanations of fundamental terminology, electric-field



classification, and field estimation techniques. Subsequent chapters
describe the field dependent performance of gaseous, vacuum, liquid, and
solid dielectrics under different classified field conditions, and
illustrate the monitoring of electrical insulation conditions by both single
and continuous online methods. Throughout the text, numerous tables,
figures, diagrams, and images are provided to strengthen understanding of
all material. Fully revised to incorporate the most current technological
application techniques, the second edition offers an entirely new section on
condition monitoring of electrical insulation. Updated chapters discuss
recent developments in gas-filled power apparatus, present-day trends in the
use replacement of liquid insulating materials, the latest applications of
new solid dielectrics in high voltage engineering, vacuum technology and
liquid insulating materials, and more. This edition features a brand-new
case study exploring the estimation of clearance requirements for 25 kV
electric traction. Readers will also find the new edition: Provides new
coverage of advances in the field, such as the application of polymer
insulators and the use of SF6 gas and its mixtures in gas-insulated
systems/substations (GIS) Uses a novel approach that explores the field
dependent behavior of dielectrics Explains the “weakly nonuniform field,” a
unique concept introduced both conceptually and analytically in Germany A
separate chapter provides the new approach to the mechanism of lightning
phenomenon, which also includes the phenomenon of “Ball Lightning” The
dielectric properties of vacuum and the development in the application of
vacuum technology in power circuit breakers is covered in an exclusive
chapter In-depth coverage of the performance of the sulphur-hexafluoride gas
and its mixtures applicable to the design of Gas Insulated Systems including
dry power transformers High Voltage and Electrical Insulation Engineering,
Second Edition, remains the perfect textbook for graduate students,
teachers, academic researchers, and utility and power industry engineers and
scientists involved in the field. This book includes my lecture notes for
electrical power generation course. The layout, main components, and
characteristics of common electrical power generation plants are described
with application to various thermal power plants. The book is divided to
different learning outcomes · CLO 1- Describe the layout of common
electrical power generation plants. · CLO 2- Describe the main components
and characteristics of thermal power plants. a) CLO1 Describe the layout of
common electrical power generation plants. · Explain the demand of base -
power stations, intermediate - power stations, and peak- generation power
stations. · Describe the layout of thermal, hydropower, nuclear, solar and
wind power generation plants. · Identify the size, efficiency, availability
and capital of generation for electrical power generation plants. · Eexplain
the main principle of operation of the transformer and the generator. b)
CLO2: Describe the main components and characteristics of thermal power
plants. · Identify the structure and the main components of thermal power
plants. · Describe various types of boilers and combustion process. · List
types of turbines, explain the efficiency of turbines, impulse turbines,
reaction turbines, operation and maintenance, and speed regulation, and
describe turbo generator. · Explain the condenser cooling - water loop. ·
Discuss thermal power plants and the impact on the environment. This book
includes my lecture notes for electrical machines course. The book is



divided to different learning parts · Part 1- Apply basic physical concepts
to explain the operation and solve problems related to electrical machines.
· Part 2- Explain the principles underlying the performance of three-phase
electrical machines. · Part 3- Analyse, operate and test three-phase
induction machines. · Part 4- Investigate the performance, design,
operation, and testing of the three-phase synchronous machine. Part1: Apply
basic physical concepts to explain the operation and solve problems related
to electrical machines. Describe the construction of simple magnetic
circuits, both with and without an air gap. Explain the basic laws which
govern the electrical machine operation, such as Faraday's Law, Ampere-Biot-
Savart's Law, and Lenz's Law. Apply Faraday's Law of electromagnetic
induction, Ampere-Biot-Savart's Law, and Lenz's Law to solve for induced
voltage and currents in relation to simple magnetic circuits with movable
parts. Illustrate the principle of the electromechanical energy conversion
in magnetic circuits with movable parts. Part 2: Explain the principles
underlying the performance of three-phase electrical machines. Compare and
contrast concentric and distributed windings in three-phase electrical
machines. Identify the advantages of distributed windings applied to three-
phase machines. Explain how the pulsating and rotating magnetic fields are
produced in distributed windings. Calculate the synchronous speed of a
machine based on its number of poles and frequency of the supply. Describe
the process of torque production in multi-phase machines. Part 3: Analyse,
operate and test three-phase induction machines. Calculate the slip of an
induction machine given the operating and synchronous speeds. Calculate and
compare between different torques of a three-phase induction machine, such
as the locked rotor or starting torque, pull-up torque, breakdown torque,
full-load torque or braking torque. Develop and manipulate the equivalent
circuit model for the three-phase induction machine. Analyse, and test
experimentally, the torque-speed and current-speed characteristics of
induction machines. and discuss the effects of varying such motor parameters
as rotor resistance, supply voltage and supply frequency on motor torque-
speed characteristics. Perform no-load and blocked rotor tests in order to
determine the equivalent circuit parameters of an induction machine. Explore
various techniques to start an induction motor. Identify the applications of
the three-phase induction machines in industry and utility. Classify the
insulations implemented in electrical machines windings and identify the
factors affecting them. Part4. Investigate the performance, design,
operation, and testing of the three-phase synchronous machine. Describe the
construction of three-phase synchronous machines, particularly the rotor,
stator windings and the rotor saliency. Develop and manipulate an equivalent
circuit model for the three-phase synchronous machine. Sketch the phasor
diagram of a non-salient poles synchronous machine operating at various
modes operation, such as no-load operation, motor operation, and generator
operation. Investigate the influence of the rotor saliency on machine
performance. Perform open and short circuit tests in order to determine the
equivalent circuit parameters of a synchronous machine. Identify the
applications of the three-phase synchronous machines in industry and utility
List and explain the conditions of parallel operation of a group of
synchronous generators. Evaluate the performance of the synchronous
condenser and describe the power flow control between a synchronous



condenser and the utility in both modes: over and under excited. Explain the
principles of controlling the output voltage and frequency of a synchronous
generator. This concise textbook is intended for undergraduate students of
electrical engineering offering a course in high voltage engineering.
Written in an easy-to-understand style, the text, now in its Second Edition,
acquaints students with the physical phenomena and technical problems
associated with high voltages in power systems. A complete quantitative
description of the topics in high voltage engineering is difficult because
of the statistical nature of the electrical breakdown phenomena in
insulators. With this in mind, this book has been written to provide a basic
treatment of high voltage engineering qualitatively and, wherever necessary,
quantitatively. Special emphasis has been laid on breakdown mechanisms in
gaseous dielectrics as it helps students gain a sound conceptual base for
appreciating high voltage problems. The origin and nature of lightning and
switching overvoltages occurring in power systems have been explained and
illustrated with practical observations. The protection of high voltage
insulation against such overvoltages has also been discussed lucidly. The
concept of modern digital methods of high voltage testing of insulators,
transformers, and cables has been explained. In the Second Edition, a new
chapter on electrostatic field estimation and an appendix on partial
discharges have been added to update the contents. Solved problems help
students develop a critical appreciation of the concepts discussed. End-of-
chapter questions enable students to obtain a more in-depth understanding of
the key concepts. This open access book comprises 10 high-level papers on
research and innovation within the Flexitranstore Project that were
presented at the FLEXITRANSTORE special session organized as part of the
21st International Symposium on High Voltage Engineering. FLEXITRANSTORE (An
Integrated Platform for Increased FLEXIbility in smart TRANSmission grids
with STORage Entities and large penetration of Renewable Energy Sources)
aims to contribute to the development of a pan-European transmission network
with high flexibility and high interconnection levels. This will facilitate
the transformation of the current energy production mix by hosting an
increasing share of renewable energy sources. Novel smart grid technologies,
control and storage methods, and new market approaches will be developed,
installed, demonstrated, and tested introducing flexibility to the European
power system. FLEXITRANSTORE is developing a next-generation Flexible Energy
Grid (FEG) that will be integrated into the European Internal Energy Market
(IEM) through the valorization of flexibility services. This FEG addresses
the capabilities of a power system to maintain continuous service in the
face of rapid and large swings in supply or demand. As such, a wholesale
market infrastructure and new business models within this integrated FEG
must be upgraded for network players, and offer incentives for new ones to
join, while at the same time demonstrating new business perspectives for
cross-border resource management and energy trading. This book features
selected papers from the International Conference on Power Electronics and
Renewable Energy Systems (ICPERES 2021), organized by SRM Institute of
Science and Technology, Chennai, India, during April 2021. It covers recent
advances in the field of soft computing applications in power systems, power
system modeling and control, power system stability, power quality issues
and solutions, smart grid, green and renewable energy technology



optimization techniques in electrical systems, power electronics controllers
for power systems, power converters and modeling, high voltage engineering,
networking grid and cloud computing, computer architecture and embedded
systems, fuzzy logic control, fuzzy decision support systems, and control
systems. The book presents innovative work by leading academics,
researchers, and experts from industry. This book includes my lecture notes
for electrical power transmission course. The power transmission process,
from generation to distribution is described and expressions for resistance,
inductance and capacitance of high-voltage power transmission lines are
developed used to determine the equivalent circuit of a three-phase
transmission line.The book is divided to different learning outcomesPart 1-
Describe the power transmission process, from generation to
distribution.Part 2- Develop expressions for resistance, inductance and
capacitance of high-voltage power transmission lines and determine the
equivalent circuit of a three-phase transmission line.Part 1: Describe the
power transmission process, from generation to distribution.Describe the
components of an electrical power system.Identify types of power lines,
standard voltages, and components of high-voltage transmission lines
(HVTL).Describe the construction of a transmission line, galloping lines,
corona effect, insulator pollution, and lightning strikes.Explain
transmission system stability in regards to power transfer, power flow
division, and transfer impedance.Part 2: Develop expressions for resistance,
inductance and capacitance of high-voltage power transmission lines and
determine the equivalent circuit of a three-phase transmission line.List the
types of conductors used in power transmission line.Develop the expression
for the inductance and capacitance of a simple, single-phase, two wire
transmission line composed of solid round conductors.Deduce the expression
for the inductance and capacitance of a simple, single-phase composite
(stranded) conductor line.Derive the expression for the inductance and
capacitance of three-phase lines having symmetrically and asymmetrically
spacing and for bundled conductors.Discuss the effect of earth on the
capacitance of three-phase transmission lines.Derive the short transmission
lines models and medium transmission lines models. This book highlights the
essential theoretical and practical aspects of lightning, lightning
protection, safety and education. Additionally, several auxiliary topics
that are required to understand the core themes are also included. The main
objective of the contents is to enlighten the scientists, researchers,
engineers and social activists (including policy makers) in developing
countries regarding the key information related to lightning and
thunderstorms. A majority of developing countries are in tropics where the
lightning characteristics are somewhat different from those in temperate
regions. The housing structures and power/communication networks, and human
behavioural patterns(that depends on socio-economic parameters) in these
countries are also different from those in the developed world. As the
existing books on similar themes address only those scenarios in developed
countries, this book serves a vast spectrum of readership in developing
world who seek knowledge in the principles of lightning and a practical
guidance on lightning protection and safety education.
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