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Boiler Tubes Failure Causes And Remedies A Case
Study Of
The second volume in a series comprising a reliable source of failure analysis case studies for
engineering professionals. Volume 1 (1992) was reviewed in the April 1993 SciTech Book
News . Volume 2 contains 131 new case studies in the areas of transportation component
failures (aircraft-aerospace/g
This book illustrates and explains virtually all common failure modes which adversely affect
boiler reliability. Each failure mode is well illustrated with case histories. The corrective steps
necessary to reduce or eliminate each failure type, as well as precautionary notes, are
provided. The book is a comprehensive, authoritative field guide for the identification and
elimination of boilure failures. Boilers of virtually all pressures and many construction designs
are presented.
The fourth edition of the book is richer in contents presenting updated information on the
fundamental aspects of various processes related to thermal power plants. The major thrust in
the book is given on the hands-on procedure to deal with the normal and emergency situations
during plant operation. Beginning from the fundamentals, the book, explores the vast concepts
of boilers, steam turbines and other auxiliary systems. Following a simple text format and easyto-grasp language, the book explicates various real-life situation-related topics involving
operation, commissioning, maintenance, electrical and instrumentation of a power plant. NEW
TO THE FOURTH EDITION • The text now incorporates a new chapter on Environmental and
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Safety Aspects of Thermal Power Plants. • New sections on Softener, Water Treatment of
Supercritical Boiler, Wet Mode and Dry Mode Operation of Supercritical Boiler, Electromatic
Pressure Relief Valve, Pressure Reducing and Desuperheating (PRDS) System, Orsat
Apparatus, and Safety Interlocks and Auto Control Logics in Boiler have been added in related
chapters. • Several sections have been updated to provide the reader with the latest
information. • A new appendix on Important Information on Power Generation has been
incorporated into the text. Dealing with all the latest coverage, the book is written to address
the requirements of the undergraduate students of power plant engineering. Besides this, the
text would also cater to the needs of those candidates who are preparing for Boiler Operation
Engineers (BOE) Examination and the undergraduate/postgraduate students who are pursuing
courses in various power training institutes. The book will also be of immense use to the
students of postgraduate diploma course in thermal power plant engineering. KEY FEATURES
• Covers almost all the functional areas of thermal power plants in its systematically arranged
topics. • Incorporates more than 500 self-test questions in chapter-end exercises to test the
student’s grasp of the fundamental concepts and BOE Examination preparation. • Involves
numerous well-labelled diagrams throughout the book leading to easy learning. • Provides
several solved numerical problems that generally arise during the functioning of thermal power
plants.
A joint effort of three continents, this book is about rational utilization of the fossil fuels for
generation of heat or power. It provides a synthesis of two scientific traditions: the highperformance, but often proprietary, Western designs, and the elaborate national standards
based on less advanced Eastern designs; it presents both in the same Western format. It is
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intended for engineers and advanced undergraduate and graduate students with an interest in
steam power plants, burners, or furnaces. The text uses a format of practice based on theory:
each chapter begins with an explanation of a process, with basic theory developed from first
principles; then empirical relationships are presented and, finally, design methods are
explained by worked out examples. It will thus provide researchers with a resource for
applications of theory to practice. Plant operators will find solutions to and explanations of
many of their daily operational problems. Designers will find this book ready with required data,
design methods and equations. Finally, consultants will find it very useful for design evaluation.
This volume covers the fundamentals of boiler systems and gathers hard-to-find facts and
observations for designing, constructing and operating industrial power plants in the United
States and overseas. It contains formulas and spreadsheets outlining combustion points of
natural gas, oil and solid fuel beds. It also includes a boiler operator's training guide,
maintenance examples, and a checklist for troubleshooting.

This book covers recent advances in the method used in testing, especially in the case
of structural integrity that includes fatigue and fracture tests, vibrations test and surface
engineering tests that are extremely crucial and widely used by engineers and
industries. The book will provide you with information on how to apply the advanced
formulation, advanced theory and advanced method of testing that are relevant to all
engineering fields: mechanical, electrical, civil, materials and surface engineering. The
topics are explained comprehensively, including the reliable test that one should
perform in order to effectively investigate the strength and validation of the developed
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theory or model. I hope that the material is not too theoretical and that the reader finds
the case study, formulation, testing method and the analysis helpful for tackling their
own engineering and science based studies.
Due to a dramatic increase in the interest and understanding of boiler-tube failure
analysis, this edition has been updated and expanded. New features include material
on fluid dynamics, heat transfer and stress calculations; remaining life assessment of
boilers being used beyond their original design expectations; mechanical engineering
aspects of boiler design; more information on fatigue, creep, thermal stress for carbon
as well as stainless steels; suggestions to prevent future failures.
These proceedings gather a selection of peer-reviewed papers presented at the 7th
International Conference on Fracture Fatigue and Wear (FFW 2018), held at Ghent
University, Belgium on 9–10 July 2018. The contributions, prepared by international
scientists and engineers, cover the latest advances in and innovative applications of
fracture mechanics, fatigue of materials, tribology and wear of materials. The book is
intended for academics, including graduate students and researchers, as well as
industrial practitioners working in the areas of fracture fatigue and wear.
This book provides the latest information about the research being conducted and
established solutions available in the field of thermal spray coatings for various
engineering applications. The readers of this book will be mainly the graduates,
engineers and researchers who are pursuing their carrier in the field of thermal
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spraying. This book will cover the studies and research works of reputed scientists and
engineers who have developed thermal spray coatings for thermal protection, bioimplants, renewal energy, wear and corrosion in hydraulic turbines and jet engines,
hydrophobic surfaces etc. Hence, the book serves as a valuable resource of latest
advancement in thermal spray technology and consolidated references for aspirants
and professionals of surface engineering community. The book covers following topics
for different industrial applications: Introduction: Historical developments, Science and
Engineering aspects of thermal spray coating technology and different thermal spray
coatings techniques and its comparison with other fabrication processes. Recent
advancements and applications of thermal spray coatings Cold spray technology for
additive manufacturing. High-temperature corrosion and erosion resistant coatings and
thermal barrier coatings for power plants, automotive sector, and jet engines. Erosion
and corrosion-resistant coatings for hydro-power plants, offshore, chemical and oil
industries. Bio-coatings for human body implants. Thermal spray coating for superhydrophobic surface. 3. Case study of boiler tubes failure and prevention by thermal
spray coatings.
Failures or forced shutdowns in power plants are often due to boilers, and particularly
failure of boiler tubes. This comprehensive resource deals with the subject of failure
investigation of boiler tubes from basic fundamentals to practical applications.
Coverage includes properties and selection of materials for boiler tubes from a
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metallurgical view point, damage mechanisms responsible for failure of boiler tubes,
and characterization techniques employed for investigating failures of boiler tubes in
thermal power plants and utility boilers of industrial/commercial/institutional (ICI) boilers.
A large number of case studies based on the actual failures from the field are
described, along with photographs and microstructures to allow for easy
comprehension of the theory behind the failures. This book is geared to practicing
engineers and for studies in the major area of power plant engineering. For nonmetallurgists, a chapter has been devoted to the basics of material science, metallurgy
of steels, heat treatment, and structure-property correlation. A chapter on materials for
boiler tubes covers composition and application of different grades of steels and high
temperature alloys currently in use as boiler tubes and future materials to be used in
supercritical, ultra-supercritical and advanced ultra-supercritical thermal power plants. A
comprehensive discussion on different mechanisms of boiler tube failure is the heart of
the book. Additional chapters detailing the role of advanced material characterization
techniques in failure investigation and the role of water chemistry in tube failures are
key contributions to the book. The authors have long-standing experience in the field of
metallurgy and materials technology, failure investigation, remaining life assessment
(RLA) and fitness for service (FFS) for industrial plant and equipment, including power
plants. They have conducted a large number of failure investigations of boiler tubes and
have recommended effective remedial measures in problem solving for power and
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utility boilers.

A problem-solving manual for those who manage boilers and/or cooling water
units in commercial and industrial plants. It is particularly useful to plant operators
who have mechanical engineering backgrounds only, because essentials of
water chemistry as well as mechanical factors are covered. The ne
Applied Engineering Failure Analysis: Theory and Practice provides a point of
reference for engineering failure analysis (EFA) cases, presenting a compilation
of case studies covering a 35-year period, from the 1970s to 2012. This period
spans the era from the time when slide rules were used routinely for engineering
calculations, and when hard-copy photographs taken by film cameras were
pasted onto typewritten sheets to make reports, to the present time when all
these functions have become much less onerous through computer assistance.
The cases are drawn from such diverse fields as mechanical engineering,
metallurgy, mining, civil/structural engineering, electrical power systems, and
radiation damage; the last two topics are quite scarce in current publications. It
includes theoretical content that deals with useful topics in basic theory, material
properties, failure mechanisms, EFA methodology, and applications. It provides
high-quality illustrations throughout, which greatly helps to promote the
understanding of the failure characteristics described. This book offers an
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integrated approach that serves as a useful first reference in the above topics, for
undergraduate and postgraduate students, as well as for practicing engineers.
The book provides a hands-on approach to EFA, which helps the user to develop
an understanding of potential failure situations, to explore the consequences, and
to better understand how to solve similar problems; it also helps users to develop
their own techniques for most other engineering failure problems. The authors
include a section on technical report writing, which will assist failure investigators
in getting their findings across. They also present simple engineering calculations
that may serve as illustrative examples, and typical problems and solutions are
included at the end of each chapter.
The book has been upgraded with ten new checklists with over 100 ways to
improve performance with 50 additional illustrations to communicate specific
information about applying these technologies. The new checklists serve as a
handy reference for designing an energy plan for your plants. Understanding that
funds for energy come directly from your bottom line, this book has been
designed for those tasked with increasing profits by reducing fuel costs while also
reducing pollution and carbon footprints with attention to plant safety. The author
presents many complex boiler-related topics in a simple and understandable way
to simplify the decision-making process.
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Covers how boiler tubes fail in use, and more importantly, why they fail under
seemingly normal operating conditions. Suggests ways to prevent future failures
by analyzing failures and shows many ways to trace the reason for failure.
Contains over two-hundred photographs of metallurgical faults and tube failures.
Offers ways to prevent tube failure and avoid boiler shutdowns. Applicable to all
industries utilizing boilers. Provides the basic engineering theories on metal
failure for background.
Power Plant Instrumentation and Control Handbook, Second Edition, provides a
contemporary resource on the practical monitoring of power plant operation, with
a focus on efficiency, reliability, accuracy, cost and safety. It includes
comprehensive listings of operating values and ranges of parameters for
temperature, pressure, flow and levels of both conventional thermal power plant
and combined/cogen plants, supercritical plants and once-through boilers. It is
updated to include tables, charts and figures from advanced plants in operation
or pilot stage. Practicing engineers, freshers, advanced students and researchers
will benefit from discussions on advanced instrumentation with specific reference
to thermal power generation and operations. New topics in this updated edition
include plant safety lifecycles and safety integrity levels, advanced ultrasupercritical plants with advanced firing systems and associated auxiliaries,
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integrated gasification combined cycle (IGCC) and integrated gasification fuel
cells (IGFC), advanced control systems, and safety lifecycle and safety
integrated systems. Covers systems in use in a wide range of power plants:
conventional thermal power plants, combined/cogen plants, supercritical plants,
and once through boilers Presents practical design aspects and current trends in
instrumentation Discusses why and how to change control strategies when
systems are updated/changed Provides instrumentation selection techniques
based on operating parameters. Spec sheets are included for each type of
instrument Consistent with current professional practice in North America,
Europe, and India All-new coverage of Plant safety lifecycles and Safety Integrity
Levels Discusses control and instrumentation systems deployed for the next
generation of A-USC and IGCC plants
The technological developments in electrical power generation over the last decade
have enabled creation of large pulverized coal fired and combined cycle power plants.
These are required to run continuously without faults to assure highest reliability and
availability of electrical power around the clock. Condition Monitoring in Large Thermal
Power Plants deals with monitoring the operational integrity of boiler and turbine
generator plants that includes pumps, fans etc - A most important step in achieving
highest reliability and availability.
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This book 'Basic Mechanical Engineering' has been written to provide knowledge and
insight into various aspects of Mechanical Engineering. This book is intended as text
book to be used by the students in the technical institutions i.e. Engineering Colleges
and Polytechnics. The book covers Syllabi of various Universities on 'Basic Mechanical
Engineering', 'Elements of Mechanical Engineering', 'Mechanical Engineering',
'Introduction to Mechanical Engineering' and 'Fundamentals of Mechanical Engineering'
for the students of all the disciplines of Engineering. Adequate attention has been paid
to emphasize on basic principles involved in the subject matter. The explanation in the
text has been supported with line diagrams, along with numerous solved problems. The
readers will find the book highly useful as a comprehensive text covering basic
principles in simple language and easy to grasp formatting.
Handbook of Materials Failure Analysis: With Case Studies from the Chemicals,
Concrete and Power Industries provides an in-depth examination of materials failure in
specific situations, a vital component in both developing and engineering new solutions.
This handbook covers analysis of materials failure in the chemical, power, and
structures arenas, where the failure of a single component can result in devastating
consequences and costs. Material defects, mechanical failure as a result of improper
design, corrosion, surface fracture, and other failure mechanisms are described in the
context of real world case studies involving steam generators, boiler tubes, gas turbine
blades, welded structures, chemical conversion reactors and more. This book is an
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indispensable reference for engineers and scientists studying the mechanisms of failure
in these fields. Introduces readers to modern analytical techniques in materials failure
analysis Combines foundational knowledge with current research on the latest
developments and innovations in the field Includes many compelling case studies of
materials failure in chemical processing plants, concrete structures, and power
generation systems
Learning the proper steps for organizing a failure investigation ensures success. Failure
investigations cross company functional boundaries and are an integral component of
any design or manufacturing business operation. Well-organized and professionally
conducted investigations are essential for solving manufacturing problems and
assisting in redesigns. This book outlines a proven systematic approach to failure
investigation. It explains the relationship between various failure sources (corrosion, for
example) and the organization and conduct of the investigation. It provides a learning
platform for engineers from all disciplines: materials, design, manufacturing, quality,
and management. The examples in this book focus on the definition of and
requirements for a professionally performed failure analysis of a physical object or
structure. However, many of the concepts have much greater utility than for
investigating the failure of physical objects. For example, the book provides guidance in
areas such as learning how to define objectives, negotiating the scope of investigation,
examining the physical evidence, and applying general problem-solving techniques.
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George Lai's 1990 book, High-Temperature Corrosion of Engineering Alloys, is
recognized as authoritative and is frequently consulted and often cited by those in the
industry. His new book, almost double in size with seven more chapters, addresses the
new concerns, new technologies, and new materials available for those engaged in
high-temperature applications. As we strive for energy efficiency, the realm of hightemperature environments is expanding and the need for information on high
temperature materials applications was never greater. In addition to extensive
expansion on most of the content of the original book, new topics include erosion and
erosion-corrosion, low NOx combustion in coal-fired boilers, fluidized bed combustion,
and the special demands of waste-to-energy boilers, waste incinerators, and black
liquor recovery boilers in the pulp and paper industry. The corrosion induced by liquid
metals is discussed and protection options are presented.
"Prepared for the National Renewable Energy Laboratory."
This book covers recent advancement methods used in analysing the root cause of
engineering failures and the proactive suggestion for future failure prevention. The techniques
used especially non-destructive testing such X-ray are well described. The failure analysis
covers materials for metal and composites for various applications in mechanical, civil and
electrical applications. The modes of failures that are well explained include fracture, fatigue,
corrosion and high-temperature failure mechanisms. The administrative part of failures is also
presented in the chapter of failure rate analysis. The book will bring you on a tour on how to
apply mechanical, electrical and civil engineering fundamental concepts and to understand the
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prediction of root cause of failures. The topics explained comprehensively the reliable test that
one should perform in order to investigate the cause of machines, component or material
failures at the macroscopic and microscopic level. I hope the material is not too theoretical and
you find the case study, the analysis will assist you in tackling your own failure investigation
case.
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