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Nuclear Reactor Design Elsevier

Handbook of Small Modular Nuclear Reactors, Second Edition is a
fully updated comprehensive reference on Small Modular Reactors
(SMRs), which reflects the latest research and technological
advances in the field from the last five years. Editors Daniel T.
Ingersoll and Mario D. Carelli, along with their team of expert
contributors, combine their wealth of collective experience to update
this comprehensive handbook that provides the reader with all
required knowledge on SMRs, expanding on the rapidly growing
interest and development of SMRs around the globe. This book
begins with an introduction to SMRs for power generation, an
overview of international developments, and an analysis of Integral
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Pressurized Water Reactors as a popular class of SMRs. The second
part of the book is dedicated to SMR technologies, including physics,
components, I&C, human-system interfaces and safety aspects. Part
three discusses the implementation of SMRs, covering economic
factors, construction methods, hybrid energy systems and licensing
considerations. The fourth part of the book provides an in-depth
analysis of SMR R&D and deployment of SMRs within eight countries,
including the United States, Republic of Korea, Russia, China,
Argentina, and Japan. This edition includes brand new content on the
United Kingdom and Canada, where interests in SMRs have increased
considerably since the first edition was published. The final part of the
book adds a new analysis of the global SMR market and concludes
with a perspective on SMR benefits to developing economies. This
authoritative and practical handbook benefits engineers, designers,
operators, and regulators working in nuclear energy, as well as
academics and graduate students researching nuclear reactor
technologies. Presents the latest research on SMR technologies and
global developments Includes new case study chapters on the United
Kingdom and Canada and a chapter on global SMR markets
Discusses new technologies such as floating SMRs and molten salt
SMRs
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Fundamentals of Nuclear Reactor Physics Academic Press

Physics of Nuclear Reactors presents a comprehensive analysis of nuclear
reactor physics. Editors P. Mohanakrishnan, Om Pal Singh, and Kannan
Umasankari and a team of expert contributors combine their knowledge to
guide the reader through a toolkit of methods for solving transport equations,
understanding the physics of reactor design principles, and developing
reactor safety strategies. The inclusion of experimental and operational
reactor physics makes this a unique reference for those working and
researching nuclear power and the fuel cycle in existing power generation
sites and experimental facilities. The book also includes radiation physics,
shielding techniques and an analysis of shield design, neutron monitoring and
core operations. Those involved in the development and operation of nuclear
reactors and the fuel cycle will gain a thorough understanding of all elements
of nuclear reactor physics, thus enabling them to apply the analysis and
solution methods provided to their own work and research. This book looks
to future reactors in development and analyzes their status and challenges
before providing possible worked-through solutions. Cover image: Kaiga
Atomic Power Station Units 1 — 4, Karnataka, India. In 2018, Unit 1 of the
Kaiga Station surpassed the world record of continuous operation, at 962
days. Image courtesy of DAE, India. Includes methods for solving neutron
transport problems, nuclear cross-section data and solutions of transport
theory Dedicates a chapter to reactor safety that covers mitigation,
probabilistic safety assessment and uncertainty analysis Covers experimental
and operational physics with details on noise analysis and failed fuel detection

The Physics of Nuclear Reactors John Wiley & Sons
Corrosion of nuclear materials, i.e. the interaction
between these materials and their environments, is a
major issue for plant safety as well as for operation
and economic competitiveness. Understanding these
corrosion mechanisms, the systems and materials
they affect, and the methods to accurately measure
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their incidence is of critical importance to the nuclear
industry. Combining assessment techniques and
analytical models into this understanding allows
operators to predict the service life of corrosion-
affected nuclear plant materials, and to apply the most
appropriate maintenance and mitigation options to
ensure safe long term operation. This book critically
reviews the fundamental corrosion mechanisms that
affect nuclear power plants and facilities. Initial
sections introduce the complex field of nuclear
corrosion science, with detailed chapters on the
different types of both agueous and non aqueous
corrosion mechanisms and the nuclear materials
susceptible to attack from them. This is complemented
by reviews of monitoring and control methodologies,
as well as modelling and lifetime prediction
approaches. Given that corrosion is an applied science,
the final sections review corrosion issues across the
range of current and next-generation nuclear reactors,
and across such nuclear applications as fuel
reprocessing facilities, radioactive waste storage and
geological disposal systems. With its distinguished
editor and international team of expert contributors,
Nuclear corrosion science and engineering is an
invaluable reference for nuclear metallurgists,
materials scientists and engineers, as well as nuclear
facility operators, regulators and consultants, and
researchers and academics in this field.
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Comprehensively reviews the fundamental corrosion
mechanisms that affect nuclear power plants and
facilities Chapters assess different types of both
aqueous and non aqueous corrosion mechanisms and
the nuclear materials susceptible to attack from them
Considers monitoring and control methodologies, as
well as modelling and lifetime prediction approaches
Mul tilingual Dictionary of Nucl ear Reactor

Physi cs and Engi neering Pearson/ Educati on
Conput ati onal Nucl ear Engi neering and

Radi ol ogi cal Sci ence Using Python provides the
necessary know edge users need to enbed nore
nodern conputing techni ques into current
practices, while also helping practitioners
repl ace Fortran-based i nplenentations with

hi gher | evel |anguages. The book is especially
unique in the market wwth its inplenentation of
Pyt hon i nto nucl ear engi neering met hods,
seeking to do so by first teaching the basics
of Python, then going through different
techni ques to sol ve systens of equations,
finally applying that know edge to sol ve
probl ens specific to nuclear engi neering. Al ong
w th exanpl es of code and end- of - chapter

probl ens, the book is an asset to novice
programmers in nucl ear engi neering and

radi ol ogi cal sciences, teaching them how to
anal yze conpl ex systens using nodern
conmput ati onal techni ques. For decades,

and

t he
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paradi gmin engi neering education,

In

particul ar, nucl ear engi neering, has been to
teach Fortran along with nunerical nethods for
sol vi ng engi neering problens. This has been
slowl y changi ng as new codes have been witten
utilizing nodern | anguages, such as Python, thus
resulting in a greater need for the devel opnent
of nmore nodern conputational skills and

techni ques in nucl ear engineering. Ofers
nunerical nmethods as a tool to solve specific
probl ens in nucl ear engi neering Provides

exanpl es on how to sinulate different problens
and produce graphs using Python Supplies
acconpanyi ng codes and data on a conpani on
website, along with solutions to end-of-chapter
probl ens

Nuclear Power Explained CRC Press

From World War |1 to the present day, nuclear power has remained a
controversial topic in the public eye. In the wake of ongoing debates about
energy and the environment, policymakers and laypeople alike are once more
asking the questions posed by countless others over the decades: What actually
happens in a nuclear power plant? Can we truly trust nuclear energy to be safe
and reliable? Where does all that radiation and waste go? This book explains
everything you would want to know about nuclear power in a compelling and
accessible way. Split into three parts, it walks readers through the basics of
nuclear physics and radioactivity; the history of nuclear power usage, including
the most important events and disasters; the science and engineering behind
nuclear power plants; the politics and policies of various nations; and finally, the
long-term societal impact of such technology, from uranium mining and
proliferation to final disposal. Featured along the way are dozens of behind-the-
scenes, full-color images of nuclear facilities. Written in a nontechnical style with
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minimal equations, this book will appeal to lay readers, policymakers and

accelerator based teletherapy and electron-beam therapy have become

professionals looking to acquire a well-rounded view about this complex subject. standard. New demands in national security have stimulated major

Nuclear Engineering Fundamentals CRC Press
Concerns around global warming have led to a nuclear renaissance in many

countries. Meanwhile the nuclear industry is already warning of a need to train
more nuclear engineers and scientists who are needed in a range of areas from
healthcare and radiation detection to space exploration and advanced materials,
as well as for the nuclear power industry. Here Karl Whittle provides a solid
overview of the intersection of nuclear engineering and materials science at a
level approachable by advanced students from materials, engineering and
physics. The text explains the unique aspects needed in the design and
implementation of materials for use in demanding nuclear settings. In addition
to material properties and their interaction with radiation, the book covers a
range of topics including reactor design, fuels, fusion, future technologies and
lessons learned from past incidents. Accompanied by problems, videos and
teaching aids the book is suitable for a course text in nuclear materials and a
reference for those already working in the field.

Nuclear Power Engineering Springer

This textbook presents students with nuclear concepts, models,
vocabulary, and problem-solving skills that are essential for success in
subsequent course work in reactor theory and engineering. Designed for a
sophomore science or engineering student with a firm foundation in the
basics of college physics and mathematics through ordinary differential
equations, Mayo's book addresses concepts in modern physics (special
relativity, quantum concepts, etc.) and develops those concepts as
necessary in the presentation of the text material. The text objective is to
present fundamental nuclear principles in a clear and understandable yet
physically sound manner.

How to Drive a Nuclear Reactor Academic Press

Since the publication of the bestselling first edition, there have been
numerous advances in the field of nuclear science. In medicine,
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advances in nuclear instrumentation.An ideal introduction to the
fundamentals of nuclear science and engineering, this book presents the
basic nuclear science needed to understand and quantify an extensive
range of nuclear phenomena. New to the Second Edition— A chapter on
radiation detection by Douglas McGregor Up-to-date coverage of
radiation hazards, reactor designs, and medical applications Flexible
organization of material that allows for quick reference This edition also
takes an in-depth look at particle accelerators, nuclear fusion reactions and
devices, and nuclear technology in medical diagnostics and treatment. In
addition, the author discusses applications such as the direct conversion of
nuclear energy into electricity. The breadth of coverage is unparalleled,
ranging from the theory and design characteristics of nuclear reactors to
the identification of biological risks associated with ionizing radiation. All
topics are supplemented with extensive nuclear data compilations to
perform a wealth of calculations. Providing extensive coverage of physics,
nuclear science, and nuclear technology of all types, this up-to-date
second edition of Fundamentals of Nuclear Science and Engineering is a
key reference for any physicists or engineer.

Nuclear Reactor Technology Development and Utilization
Cambridge University Press

NUCLEAR ENGINEERING FUNDAMENTALS is the most
modern, up-to-date, and reader friendly nuclear engineering
textbook on the market today. It provides a thoroughly modern
alternative to classical nuclear engineering textbooks that have not
been updated over the last 20 years. Printed in full color, it conveys a
sense of awe and wonder to anyone interested in the field of nuclear
energy. It discusses nuclear reactor design, nuclear fuel cycles,
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reactor thermal-hydraulics, reactor operation, reactor safety, radiationnuclear power engineering. Consisting of chapters written by leading experts, this

detection and protection, and the interaction of radiation with
matter. It presents an in-depth introduction to the science of nuclear
power, nuclear energy production, the nuclear chain reaction,
nuclear cross sections, radioactivity, and radiation transport. All
major types of reactors are introduced and discussed, and the role of
internet tools in their analysis and design is explored. Reactor safety
and reactor containment systems are explored as well. To convey the
evolution of nuclear science and engineering, historical figures and
their contributions to evolution of the nuclear power industry are
explored. Numerous examples are provided throughout the text, and
are brought to life through life-like portraits, photographs, and
colorful illustrations. The text follows a well-structured pedagogical
approach, and provides a wide range of student learning features not
available in other textbooks including useful equations, numerous
worked examples, and lists of key web resources. As a bonus, a
complete Solutions Manual and .PDF slides of all figures are available
to qualified instructors who adopt the text. More than any other
fundamentals book in a generation, it is student-friendly, and truly
impressive in its design and its scope. It can be used for a one
semester, a two semester, or a three semester course in the
fundamentals of nuclear power. It can also serve as a great reference
book for practicing nuclear scientists and engineers. To date, it has
achieved the highest overall satisfaction of any mainstream nuclear

engineering textbook available on the market today.

Handbook of Small Modular Nuclear Reactors Springer Nature

Building upon the success of the first edition, the Nuclear Engineering
Handbook, Second Edition, provides a comprehensive, up-to-date overview of
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volume spans a wide range of topics in the areas of nuclear power reactor design
and operation, nuclear fuel cycles, and radiation detection. Plant safety issues are
addressed, and the economics of nuclear power generation in the 21st century
are presented. The Second Edition also includes full coverage of Generation IV
reactor designs, and new information on MRS technologies, small modular
reactors, and fast reactors.

Thermal Engineering of Nuclear Power Stations Elsevier

Nuclear Power Plant Design and Analysis Codes: Development,
Validation, and Application presents the latest research on the most
widely used nuclear codes and the wealth of successful accomplishments
which have been achieved over the past decades by experts in the field.
Editors Wang, Li,Allison, and Hohorst and their team of authors provide
readers with a comprehensive understanding of nuclear code
development and how to apply it to their work and research to make their
energy production more flexible, economical, reliable and safe. Written in
an accessible and practical way, each chapter considers strengths and
limitations, data availability needs, verification and validation
methodologies and quality assurance guidelines to develop thorough and
robust models and simulation tools both inside and outside a nuclear
setting. This book benefits those working in nuclear reactor physics and
thermal-hydraulics, as well as those involved in nuclear reactor licensing.
It also provides early career researchers with a solid understanding of
fundamental knowledge of mainstream nuclear modelling codes, as well as
the more experienced engineers seeking advanced information on the best
solutions to suit their needs. Captures important research conducted over
last few decades by experts and allows new researchers and professionals
to learn from the work of their predecessors Presents the most recent
updates and developments, including the capabilities, limitations, and
future development needs of all codes Incudes applications for each code
to ensure readers have complete knowledge to apply to their own setting.
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Seeing the Light: The Case for Nuclear Power in the 21st Century
Woodhead Publishing

Encyclopedia of Nuclear Energy provides a comprehensive and
reliable overview of the many ways nuclear energy contributes to
society. Comprised of four volumes, it includes topics such as
generating clean electricity, improving medical diagnostics and
cancer treatment, improving crop yields, improving food shelf-lives,
and crucially, the deployment of nuclear energy as an alternative
energy source, one that is proving to be essential in the management
of global warming. Carefully structured into thematic sections, this
encyclopedia brings together the vast and highly diversified literature
related to nuclear energy into a single resource, with convenient to
read, cross-referenced chapters. This book will serve as an invaluable
resource for researchers in the fields of energy, engineering, material
science, chemistry, and physics, from both industry and academia.
Offers a contemporary review of current nuclear energy research and
insights into the future direction of the field, hence negating the need
for individual searches across various databases Written by
academics and practitioners from different fields to ensure that the
knowledge within is easily understood by, and applicable to, a large
audience Meticulously organized, with articles split into sections on
key topics and clearly cross-referenced to allow students, researchers

and professionals to quickly and easily find relevant information
Nuclear Materials Science Springer

This hands-on textbook introduces physics and nuclear engineering students to
the experimental and theoretical aspects of fission physics for research and
applications through worked examples and problem sets. The study of nuclear
fission is currently undergoing a renaissance. Recent advances in the field create
the opportunity to develop more reliable models of fission predictability and to
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supply measurements and data to critical applications including nuclear energy,
national security and counter-proliferation, and medical isotope production. An
Introduction to Nuclear Fission provides foundational knowledge for the next
generation of researchers to contribute to nuclear fission physics.

Physics of Nuclear Reactors McGraw-Hill Companies

The authors of this text aim to educate the reader on nuclear power
and its future potential. It focuses on nuclear accidents such as
Chernobyl and Three Mile Island, and their consequences, with the
understanding that there are safety lessons to be learned if nuclear
power generation is going to be expanded to meet our growing
energy needs.

Foundations of Nuclear Engineering Elsevier

This edition builds on earlier traditions in providing broad subject-
area coverage, application of theory to practical aspects of
commercial nuclear power, and use of instructional objectives. Like
the first edition, it focuses on what distinguishes nuclear engineering
from the other engineering disciplines. However, this edition
includes reorganization and overall update of descriptions of reactor
designs and fuel-cycle steps, and more emphasis on reactor safety,
especially related to technical and management lessons learned from
the TMI-2 and Chernobyl - 4 accidents.

Advanced Smaller Modular Reactors Amer Nuclear Society
Fundamentals of Nuclear Reactor Physics offers a one-semester treatment
of the essentials of how the fission nuclear reactor works, the various
approaches to the design of reactors, and their safe and efficient operation
. It provides a clear, general overview of atomic physics from the
standpoint of reactor functionality and design, including the sequence of
fission reactions and their energy release. It provides in-depth discussion
of neutron reactions, including neutron kinetics and the neutron energy
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spectrum, as well as neutron spatial distribution. It includes ample worked- analysis Presents illustrative examples to enhance understanding
out examples and over 100 end-of-chapter problems. Engineering students Offers self-contained derivation of I uid conservation equations

will find this applications-oriented approach, with many worked-out
examples, more accessible and more meaningful as they aspire to become
future nuclear engineers. A clear, general overview of atomic physics from
the standpoint of reactor functionality and design, including the sequence
of fission reactions and their energy release In-depth discussion of neutron
reactions, including neutron kinetics and the neutron energy spectrum, as
well as neutron spatial distribution Ample worked-out examples and over
100 end-of-chapter problems Full Solutions Manual

Fundamentals of Nuclear Science and Engineering Second Edition
Springer

An introductory text for broad areas of nuclear reactor physics
Nuclear Reactor Physics and Engineering offers information on
analysis, design, control, and operation of nuclear reactors. The
author—a noted expert on the topic—explores the fundamentals
and presents the mathematical formulations that are grounded in
differential equations and linear algebra. The book puts the focus on
the use of neutron diffusion theory for the development of
techniques for lattice physics and global reactor system analysis. The
author also includes recent developments in numerical algorithms,
including the Krylov subspace method, and the MATLAB software,
including the Simulink toolbox, for efficient studies of steady-state
and transient reactor configurations. In addition, nuclear fuel cycle
and associated economics analysis are presented, together with the
application of modern control theory to reactor operation. This
important book: Provides a comprehensive introduction to the
fundamental concepts of nuclear reactor physics and engineering
Contains information on nuclear reactor kinetics and reactor design
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Written for undergraduate and graduate students in nuclear
engineering and practicing engineers, Nuclear Reactor Physics and
Engineering covers the fundamental concepts and tools of nuclear
reactor physics and analysis.

Introduction to Nuclear Engineering Elsevier

The first accessible book to discuss all aspects of nuclear power to help combat
climate change and lethal air pollution.

Computational Nuclear Engineering and Radiological Science Using
Python CRC Press

This book discusses advanced Small Modular Reactors (SMRs) as a way
to provide safe, clean, and affordable nuclear power options. The
advanced SMRs currently under development in the U.S. represent a
variety of sizes, technology options and deployment scenarios. These
advanced reactors, envisioned to vary in size from a couple megawatts up
to hundreds of megawatts can be used for power generation, process heat,
desalination, or other industrial uses. In-depth chapters describe how
advanced SMRs offer multiple advantages, such as relatively small size,
reduced capital investment, location flexibility, and provisions for
incremental power additions. SMRs also offer distinct safeguards, security
and nonproliferation advantages. The authors present a thorough
examination of the technology and defend methods by which the new
generation of nuclear power plants known as GEN-IV can safely be used
as an efficient source of renewable energy. Provides a unique and
innovative approach to the implementation of Small Modular Reactor as
part of GEN-1V technology; Discusses how Small Modular Reactors
(SMRs) can deliver a viable alternative to Nuclear Power Plants (NPPs);
Presents an argument defending the need for nuclear power plant as a
source of energy, its efficiency and cost effectiveness, as well as safety
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related issues.

Fundamentals of Radiation Materials Science Springer Nature

Thermal Engineering of Nuclear Power Stations: Balance-of-Plant Systems
serves as a ready reference to better analyze common engineering challenges in
the areas of turbine cycle analysis, thermodynamics, and heat transfer. The scope
of the book is broad and comprehensive, encompassing the mechanical aspects
of the entire nuclear station balance of plant from the source of the motive steam
to the discharge and/or utilization of waste heat and beyond. Written for
engineers in the fields of nuclear plant and thermal engineering, the book
examines the daily, practical problems encountered by mechanical design,
system, and maintenance engineers. It provides clear examples and solutions
drawn from numerous case studies in actual, operating nuclear stations.
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