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The major research results from the Scalable Input/Output Initiative, exploring software and
algorithmic solutions to the I/O imbalance. As we enter the "decade of data," the disparity
between the vast amount of data storage capacity (measurable in terabytes and petabytes)
and the bandwidth available for accessing it has created an input/output bottleneck that is
proving to be a major constraint on the effective use of scientific data for research. Scalable
Input/Output is a summary of the major research results of the Scalable I/O Initiative, launched
by Paul Messina, then Director of the Center for Advanced Computing Research at the
California Institute of Technology, to explore software and algorithmic solutions to the I/O
imbalance. The contributors explore techniques for I/O optimization, including: I/O
characterization to understand application and system I/O patterns; system checkpointing
strategies; collective I/O and parallel database support for scientific applications; parallel I/O
libraries and strategies for file striping, prefetching, and write behind; compilation strategies for
out-of-core data access; scheduling and shared virtual memory alternatives; network support
for low-latency data transfer; and parallel I/O application programming interfaces.
When planning an industrial power supply plant, the specific requirements of the individual
production process are decisive for the design and mode of operation of the network and for
the selection and design and ratings of the operational equipment. Since the actual technical
risks are often hidden in the profound and complex planning task, planning decisions should be
taken after responsible and careful consideration because of their deep effects on supply
quality and energy efficiency. This book is intended for engineers and technicians of the
energy industry, industrial companies and planning departments. It provides basic technical
network and plant knowledge on planning, installation and operation of reliable and economic
industrial networks. In addition, it facilitates training for students and graduates in this field. In
an easy and comprehensible way, this book informs about solution competency gained in
many years of experience. Moreover, it also offers planning recommendations and knowledge
on standards and specifications, the use of which ensures that technical risks are avoided and
that production and industrial processes can be carried out efficiently, reliably and with the
highest quality.
Covering the fundamental theory of electric power transformers, this book provides the
background required to understand the basic operation of electromagnetic induction as applied
to transformers. The book is divided into three fundamental groupings: one stand-alone
chapter is devoted to Theory and Principles, nine chapters individually treat majo
This thesis gives an overview of test bench design for inverter operated Medium Voltage (MV)
drives with the focus on the active power measurement. The sources of measurement setup
uncertainty are analysed and methods are shown to assess these uncertainties. Further, a
possibility is shown to do quantitative uncertainty estimations which are verified with
measurements through different measurement setups for MV drives operated with multilevel
converters. The influence of measurement transducers, voltage dividers, power meters and
data acquisition boards are considered. The digital signal processing is analysed and the
possibilities to reduce its uncertainty contribution on an active power measurement is shown.
An analysis is made with the conventional measurement devices in the MV-range. The transfer
behaviour of the devices and the characteristics of the uncertainty are investigated.
Measurements are done on typical medium voltage drives with an uncertainty analysis, which
shows the essential aspects of active power measurement. The results show the significance
of a measurement setup performance. The investigations on the drives are used to indicate the
impact on the determination of the drive efficiency and gives a significant input for further
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standardisation processes. The handling of measurement uncertainties during active power
measurement of drives is shown concerning the permanent topic of energy saving and its
efficient use. The work proposes a way of categorising electrical drives in energy efficiency
classes and to make their determination comparable. Die vorliegende Dissertation gibt einen
Überblick über den Prüfstandsaufbau von umrichtergetriebenen Mittelspannungsantrieben. Die
Unsicherheitsquellen werden analysiert und Methoden werden aufgezeigt um die
Messunsicherheit zu bewerten. Des Weiteren werden die Machbarkeit von
Unsicherheitsabschätzungen gezeigt, welche mit Messungen an typischen
Mittelspannungsantrieben mit Umrichterspeisung verglichen werden. Der Einfluss von
Messwandlern, Spannungsteilern, Leistungsmessern und Messkarten zur Signalerfassung
wird berücksichtigt. Die digitale Signalverarbeitung wird analysiert um den Unsicherheitsbeitrag
zur Wirkleistungsmessung zu reduzieren. Es werden konventionellen Messwandler und -teiler
im Mittelspannungsbereich bezüglich ihres Übertragungsverhal- tens sowie
Messunsicherheiten untersucht. Die Ergebnisse der Untersuchungen verdeutlichen die
Signifikanz eines performanten Messaufbaus. Des Weiteren werden Auswirkun- gen auf die
Bestimmung der Effizienz aufgezeigt. Die Arbeit liefert einen wesentlichen Beitrag für weitere
Standardisierungsprozesse. Der Umgang mit Messunsicherheiten der Wirkleistungsmessung
wird betrachtet im Hinblick auf Energieeinsparpotenziale und deren effiziente Nutzung. Die
Arbeit schlägt eine Möglichkeit vor, wie elektrische Antriebe in Energieeffizienzklassen
kategorisiert werden können um diese vergleichbar zu machen.
The target readers for this book are academics and engineers working in universities, research
institutes and industry sectors wishing to enhance their knowledge about power system
stability. Readers of this book should gain technical ideas and special experience with detailed
information about small signal stability, dynamics, modeling, power oscillations and electrical
power infrastructures relating to power system stability. The contents of this book provide
many solutions to problems that can be integrated into larger research findings and projects.
The book addresses some power system stability studies such as an overview of power
systems and stability criteria, applications of the trajectory sensitivity theory to small signal
stability, power system small signal stability in grid connected smart park, power system
dynamics and modeling. The book also describes some recent developments in power
oscillations due to ferroresonance, sub synchronous resonance and effects of climate change
in electric power infrastructures.
This unique book covers the practical issues associated with commissioning and supporting
plant which commonly face engineers, enabling readers to rapidly become familiar with basic
theory and design of equipment prior to considering commissioning or related work.
For many years, Protective Relaying: Principles and Applications has been the go-to text for
gaining proficiency in the technological fundamentals of power system protection. Continuing in
the bestselling tradition of the previous editions by the late J. Lewis Blackburn, the Fourth
Edition retains the core concepts at the heart of power system analysis. Featuring refinements
and additions to accommodate recent technological progress, the text: Explores developments
in the creation of smarter, more flexible protective systems based on advances in the
computational power of digital devices and the capabilities of communication systems that can
be applied within the power grid Examines the regulations related to power system protection
and how they impact the way protective relaying systems are designed, applied, set, and
monitored Considers the evaluation of protective systems during system disturbances and
describes the tools available for analysis Addresses the benefits and problems associated with
applying microprocessor-based devices in protection schemes Contains an expanded
discussion of intertie protection requirements at dispersed generation facilities Providing
information on a mixture of old and new equipment, Protective Relaying: Principles and
Applications, Fourth Edition reflects the present state of power systems currently in operation,
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making it a handy reference for practicing protection engineers. And yet its challenging end-ofchapter problems, coverage of the basic mathematical requirements for fault analysis, and realworld examples ensure engineering students receive a practical, effective education on
protective systems. Plus, with the inclusion of a solutions manual and figure slides with
qualifying course adoption, the Fourth Edition is ready-made for classroom implementation.
To keep the price so low, perhaps, or maybe to legitimize the proceedings with corporate
endorsement, the conventional introduction is dropped in favor of several full-page color
advertisements. The some 150 papers discuss integrating protection and control, testing
protection and protection systems, embedded generation, communications in protection and
control, integrating the two, relay design and new protection principles, the impact of utility
changes on protection, power quality and reliability, artificial intelligence, fault location,
simulating protection and power systems, protection design techniques, application and
management, and relay design and protection principles. There is no subject index. Annotation
copyrighted by Book News Inc., Portland, OR.
The HVDC Light[trademark] method of transmitting electric power. Introduces students to an
important new way of carrying power to remote locations. Revised, reformatted Instructor's
Manual. Provides instructors with a tool that is much easier to read. Clear, practical approach.
How do you protect electrical systems from high energy electromagnetic pulses? This book
completes the overview of systems and practices against EMPs from high altitude sources
started with the previous "Protecting Electrical Equipment - Good Practices for preventing high
altitude electromagnetic pulse impacts", including practical protection methods and means for
evaluating their effectiveness.

This book, designed for engineers, technicians, designers andoperators working
with electrical networks, contains theoreticaland practical information on the
design and set-up of protectionsystems. Protection of Electrical Networks first
discusses networkstructures and grounding systems together with problems that
canoccur in networks. It goes on to cover current and voltagetransformers,
protection functions, circuit breakers andfuses. Practical explanations of how
protection systems function aregiven, and these, together with tables of settings,
make this booksuitable for any reader, irrespective of their initial level
ofknowledge.
Proceedings of the Ninth Power Systems Computation Conference
Medium Voltage Switchgear Techniques, Applicability, and Maintenance
Rudiments, a MUMU (Novice) Perspective Made Simple By: Engr. Eur Ing. Dr.
Robinson Ehiorobo Medium Voltage Switchgear Techniques, Applicability, and
Maintenance Rudiments, a MUMU (Novice) Perspective Made Simple: Volume 1
was written from Engr. Eur Ing. Dr. Robinson Ehiorobo’s thirty years of
application experience in Low, Medium, and High-Voltage network in installation,
commissioning, and investigation essentials. The aim is to support our next
generation on how to burgeon MUMUISTICALLY in the mist of lack for
sophisticated tools for competent work execution, and growth of Electrical Power
relevance. It applies uses of rudimental mathematical dogma to accomplish the
basic norms applicable in any part of the world to provide as a pass mark reckon
apt for safe, efficient, and stable power supply. It is a compendium of
documentation focused on ranges of low, medium, and high-voltage switchgear
philosophical invention history, erection, and commissioning. Researches on
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solution for few installation failures inclusive, several indispensable theoretical
application analyses done using scientific calculator assuming days without
software, and simple computation techniques in a modern electrical power
system on various voltage supplies with basic maintenance processes equally
covered. This is Volume 1, which has been written to facilitate scholars in the
higher institutions, polytechnics, and universities, studying electrical power
systems at diploma, bachelor’s and master’s degrees, and application field
engineers with in-depth simple MUMU, meaning novice ideology of Essentials of
science, Safety requirement for installation, Transformer generic principle with
maximum short circuit current determination method, Switchgears design
principle with associated calculation method, including CT knee point and ALF,
Fault level calculation on network using various methods, Importance of power
factor correction on networks with savvies calculation, Generator invention
history and fault lever determination, and numerous Feeder relaying selectivity
coordination methods.
Presents the latest electrical regulation code that is applicable for electrical wiring
and equipment installation for all buildings, covering emergency situations, owner
liability, and procedures for ensuring public and workplace safety.
With emphasis on power system protection from the network operator
perspective, this classic textbook explains the fundamentals of relaying and
power system phenomena including stability, protection and reliability. The fourth
edition brings coverage up-to-date with important advancements in protective
relaying due to significant changes in the conventional electric power system that
will integrate renewable forms of energy and, in some countries, adoption of the
Smart Grid initiative. New features of the Fourth Edition include: an entirely new
chapter on protection considerations for renewable energy sources, looking at
grid interconnection techniques, codes, protection considerations and practices.
new concepts in power system protection such as Wide Area Measurement
Systems (WAMS) and system integrity protection (SIPS) -how to use WAMS for
protection, and SIPS and control with WAMS. phasor measurement units (PMU),
transmission line current differential, high voltage dead tank circuit breakers, and
relays for multi-terminal lines. revisions to the Bus Protection Guide IEEE
C37.234 (2009) and to the sections on additional protective requirements and
restoration. Used by universities and industry courses throughout the world,
Power System Relaying is an essential text for graduate students in electric
power engineering and a reference for practising relay and protection engineers
who want to be kept up to date with the latest advances in the industry.
The essential guide that combines power system fundamentals with the practical
aspects of equipment design and operation in modern power systems Written by an
experienced power engineer, AC Circuits and Power Systems in Practice offers a
comprehensive guide that reviews power system fundamentals and network theorems
while exploring the practical aspects of equipment design and application. The author
covers a wide-range of topics including basic circuit theorems, phasor diagrams, perPage 4/7
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unit quantities and symmetrical component theory, as well as active and reactive power
and their effects on network stability, voltage support and voltage collapse. Magnetic
circuits, reactor and transformer design are analyzed, as is the operation of step
voltage regulators. In addition, detailed introductions are provided to earthing systems
in LV and MV networks, the adverse effects of harmonics on power equipment and
power system protection. Finally, European and American engineering standards are
presented where appropriate throughout the text, to familiarize the reader with their use
and application. This book is written as a practical power engineering text for
engineering students and recent graduates. It contains more than 400 illustrations and
is designed to provide the reader with a broad introduction to the subject and to
facilitate further study. Many of the examples included come from industry and are not
normally covered in undergraduate syllabi. They are provided to assist in bridging the
gap between tertiary study and industrial practice, and to assist the professional
development of recent graduates. The material presented is easy to follow and includes
both mathematical and visual representations using phasor diagrams. Problems
included at the end of most chapters are designed to walk the reader through practical
applications of the associated theory.
Electrical Power System Protection provides practising engineers with the most up-todate and comprehensive one -volume reference and tutorial on power system
protection available. Concentrating on fundamental methods and technology and with
extensive examples drawn from current practice internationally, this book will be a
major reference tool for engineers involved with and affected by power system
protection.
Digital (microprocessor-based) protection relays (DPR) are dominating the global
market today, essentially pushing all other types of relays out of the picture. These
devices play a vital role in power operations for fields ranging from manufacturing,
transportation, and communication to banking and healthcare. Digital Protective Relays:
Problems and Solutions offers a unique focus on the problems and disadvantages
associated with their use, a crucial aspect that goes largely unexamined. While there is
already a massive amount of literature documenting the benefits of using digital relays,
devices as sophisticated as DPR obviously have faults and drawbacks that need to be
understood. This book covers these, delving into the less familiar inner workings of
DPR to fill a critical literary void and help decision makers and specialists in the field of
protection relays find their way out of the informational vacuum. The book provides vital
information to assist them in evaluating relay producers' claims and then choose the
right product. Tearing away the informational "curtain" that exists today, this book:
Describes construction of functional modules of existing relays Analyzes drawbacks
and problems of digital relays Details specific technical problems and their solutions
Assesses dangers of intentional destructive electromagnetic intrusions Discusses
alternative (non-microprocessor-based) protection relays, and problems related to
international standards Focusing on practical solutions, this book explains how to
correctly choose digital relays and ensure their proper use while avoiding the many
problems they can present. The author avoids mathematics and theory in favor of more
practical, tangible information not easily found elsewhere. Setting itself apart from other
books on the subject, this volume shines a light into the long hidden "black box" of
information
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Electric traction is the most favourable type of power supply for electric railways from
both an ecological and an economic perspective. In the case of urban mass transit and
high-speed trains it is the only possible type of traction. Its reliability largely depends on
contact lines, which must operate in all climatic conditions with as high availability and
as little maintenance as possible. Extreme demands arise when overhead contact lines
are required to provide reliable and safe power transmission to traction vehicles
travelling at speeds in excess of 250 km/h. The authors have used their worldwide
experience to provide comprehensive descriptions of configuration, mechanical and
electrical design, installation, operation and maintenance of contact lines for local and
long-distance transportation systems, including high-speed lines. In this book, railway
company professionals and manufacturers of contact line systems, students and those
embarking on a career in this field will find practical guidance in the planning and
implementation of systems, product descriptions, specifications and technical data,
including standards and other regulations. Special emphasis is laid on the interaction of
the individual components of power supply, especially between contact lines and
pantographs. Since large sections of the book are dedicated to system aspects,
consultant engineers can also use it as a basis for designing systems as well as
interfaces to other subsystems of electric railway engineering. The contents of the book
are rounded off by examples of running systems.
Differential protection is a fast and selective method of protection against short-circuits.
It is applied in many variants for electrical machines, trans-formers, busbars, and
electric lines. Initially this book covers the theory and fundamentals of analog and
numerical differential protection. Current transformers are treated in detail including
transient behaviour, impact on protection performance, and practical dimensioning. An
extended chapter is dedicated to signal transmission for line protection, in particular,
modern digital communication and GPS timing. The emphasis is then placed on the
different variants of differential protection and their practical application illustrated by
concrete examples. This is completed by recommendations for commissioning, testing
and maintenance. Finally the design and management of modern differential protection
is explained by means of the latest Siemens SIPROTEC relay series. As a textbook
and standard work in one, this book covers all topics, which have to be paid attention to
for planning, designing, configuring and applying differential protection systems. The
book is aimed at students and engineers who wish to familiarise themselves with the
subject of differential protection, as well as the experienced user entering the area of
numerical differential protection. Furthermore, it serves as a reference guide for solving
application problems. For the new edition all contents have been revised, extended and
updated to the latest state-of-the-art of protective relaying.

A comprehensive review of the theory and practice for designing, operating, and
optimizing electric distribution systems, revised and updated Now in its second
edition, Electric Distribution Systems has been revised and updated and
continues to provide a two-tiered approach for designing, installing, and
managing effective and efficient electric distribution systems. With an emphasis
on both the practical and theoretical approaches, the text is a guide to the
underlying theory and concepts and provides a resource for applying that
knowledge to problem solving. The authors—noted experts in the field—explain the
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analytical tools and techniques essential for designing and operating electric
distribution systems. In addition, the authors reinforce the theories and practical
information presented with real-world examples as well as hundreds of clear
illustrations and photos. This essential resource contains the information needed
to design electric distribution systems that meet the requirements of specific
loads, cities, and zones. The authors also show how to recognize and quickly
respond to problems that may occur during system operations, as well as
revealing how to improve the performance of electric distribution systems with
effective system automation and monitoring. This updated edition: • Contains
new information about recent developments in the field particularly in regard to
renewable energy generation • Clarifies the perspective of various aspects
relating to protection schemes and accompanying equipment • Includes
illustrative descriptions of a variety of distributed energy sources and their
integration with distribution systems • Explains the intermittent nature of
renewable energy sources, various types of energy storage systems and the role
they play to improve power quality, stability, and reliability Written for engineers in
electric utilities, regulators, and consultants working with electric distribution
systems planning and projects, the second edition of Electric Distribution
Systems offers an updated text to both the theoretical underpinnings and
practical applications of electrical distribution systems.
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