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High Voltage Engineering And Testing Second Edition
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.
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.
This book introduces the reader to the major components of a high voltage
system and the different insulating materials applied in particular equipments.
During a review of these materials, measurable properties suitable for condition
assessment are identified. Analyses are included of some of the insulation fault
scenarios that may occur in power equipment. The basic facilities for carrying out
tests on the internal and external insulation structures at high and low voltages
are described. Tests and measurements according to specifications, on-site
requirements and research investigations are considered.Advances in the
application of digital techniques for detection and analyses of partial discharges
are discussed and methods in use, or under development, for service condition
monitoring are described. These include the utilisation of new sensors, the
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solution of online problems associated with noise rejection and the adaptation of
artificial intelligence techniques for incipient fault diagnosis.
This book addresses the very latest research and development issues in high
voltage technology and is intended as a reference source for researchers and
students in the field, specifically covering developments throughout the past
decade. This unique blend of expert authors and comprehensive subject
coverage means that this book is ideally suited as a reference source for
engineers and academics in the field for years to come.
It is the intent of this book to combine high-voltage (HV) engineering with HV
testing technique and HV measuring technique. Based on long-term experience
gained by the authors as lecturer and researcher as well as member in
international organizations, such as IEC and CIGRE, the book will reflect the
state of the art as well as the future trends in testing and diagnostics of HV
equipment to ensure 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.
"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."
High voltage, Electrical engineering, Electronic engineering, Electrical testing,
Building and Construction
This newly revised and updated reference presents sensible approaches to the
design, selection, and usage of high-voltage circuit breakers-highlighting
compliance issues concerning new and aging equipment to the evolving
standards set forth by the American National Standards Institute and the
International Electrotechnical Commission. This edition features the latest
advances in mechanical and dielectric design and application from a simplified
qualitative perspective. High Voltage Circuit Breakers: Design and Applications
features new material on contact resistance, insulating film coatings, and fretting;
temperature at the point of contact; short-time heating of copper; erosion and
electromagnetic forces on contacts; closing speed and circuit breaker
requirements; "weld" break and contact bounce; factors influencing dielectric
strength; air, SF6, vacuum, and solid insulation; and dielectric loss and partial
discharges, and includes updated chapters on capacitance switching; switching
series and shunt reactors; temporary overvoltages; and the benefits of condition
monitoring.
The book is written for students as well as for teachers and researchers in the
field of High Voltage and Insulation Engineering. It is based on the advance level
courses conducted at TU Dresden, Germany and Indian Institute of Technology
Kanpur, India. The book has a novel approach describing the fundamental
concept of field dependent behavior of dielectrics subjected to high voltage.
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There is no other book in the field of high voltage engineering following this new
approach in describing the behavior of dielectrics. The contents begin with the
description of fundamental terminology in the subject of high voltage engineering.
It is followed by the classification of electric fields and the techniques of field
estimation. Performance of gaseous, liquid and solid dielectrics under different
field conditions is described in the subsequent chapters. Separate chapters on
vacuum as insulation and the lightning phenomenon are included.
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.A Suitable Number Of Problems Have Been Solved To Help Understand
The Theory. At The End, A Large Number Of Multiple Choice Questions Have
Been Added To Help The Students To Test Themselves. A Few Photoplates
Have Been Added At Suitable Locations In The Book To Give A Physical Feel Of
Various Equipments In A Well Equipped High Voltage Laboratory.
For public access to electric energy, exploitation of high-voltage networks is inevitable.
Meanwhile, high-voltage engineering plays a basic role in designing and operating network
insulation. On the other hand, modern high-voltage engineering trends are developing
environmentally friendly and recyclable insulators. Recently, nano-doping of environmentally
friendly polypropylene/inorganic nano-composites has shown improvement to its
characteristics and increased the use of HVDC insulation. In this book, research is carried out
on nano-doping effects on the performance and future development of polypropylene nanocomposites. Also, the characteristics of CF3I gas and its combination with nitrogen by
experimental results are investigated. Installation of capacitors may result in voltage increment
at the point where the capacitors are connected to the network. This issue is important when a
harmonic resonance has occurred. The harmonic resonances may lead to voltage stress on
the power network insulation. The book also discusses the effect of harmonic resonance on
the insulation.
In any industry or system it is necessary to evaluate risks and consequences of unexpected
changes to the operation. In power engineering, variables are encountered throughout
production, transmission and consumption processes. This book is written from years of
experimenting with different mathematical techniques to model these uncertainties, use of
which should open up new possibilities of rationalisation and efficiency. Although written by
and primarily for high-voltage engineers, all engineers will find the techniques of interest and
benefit.
Provides a brief, historical account of the development of high-voltage technology and a
perspective of equipment used. Surveys the mechanisms of breakdown under high electric
stresses and describes experimental and theoretical techniques which permit these stresses to
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be estimated. Discusses methods for generating and measuring high voltages, and high
potential testing of equipment. Includes problems at the end of the text.
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
This book addresses the very latest research and development issues in high voltage
technology and is intended as a reference source for researchers and students in the field,
specifically covering developments throughout the last decade.

This concise textbook is intended for undergraduate students of electrical
engineering offering a course in high voltage engineering. Written in an easy-tounderstand 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.
Provides a comprehensive treatment of high voltage engineering fundamentals at
the introductory and intermediate levels. It covers: techniques used for
generation and measurement of high direct, alternating and surge voltages for
general application in industrial testing and selected special examples found in
basic research; analytical and numerical calculation of electrostatic fields in
simple practical insulation system; basic ionisation and decay processes in gases
and breakdown mechanisms of gaseous, liquid and solid dielectrics; partial
discharges and modern discharge detectors; and overvoltages and insulation
coordination.
Inspired by a new revival of worldwide interest in extra-high-voltage (EHV) and
ultra-high-voltage (UHV) transmission, High Voltage Engineering merges the
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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 supplements the comprehensive coverage of high voltage engineering
with solved examples followed by a set of problems. It blends the areas of
physics, engineering analysis and applications of high voltage engineering into a
unified package suitable to the reader seeking physical and engineering
understanding of this field.
This book is a collection of recent publications from researchers all over the
globe in the broad area of high-voltage engineering. The presented research
papers cover both experimental and simulation studies, with a focus on topics
related to insulation monitoring using state-of-the-art sensors and advanced
machine learning algorithms. Special attention was given in the Special Issue to
partial discharge monitoring as one of the most important techniques in insulation
condition assessment. Moreover, this Special Issue contains several articles
which focus on different modeling techniques that help researchers to better
evaluate the condition of insulation systems. Different power system assets are
addressed in this book, including transformers, outdoor insulators, underground
cables, and gas-insulated substations.
The new edition of this book incorporates the recent remarkable changes in electric
power generation, transmission and distribution. The consequences of the latest
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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.
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.
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.
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