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Energy Analysis Of Thermal Power Plant
The availability of fossil fuels required for power plants is reducing and their costs increasing rapidly. This gives rise to increase in the cost of
generation of electricity. But electricity regulators have to control the price of electricity so that consumers are not stressed with high costs. In
addition, environmental considerations are forcing power plants to reduce CO2 emissions. Under these circumstances, power plants are
constantly under pressure to improve the efficiency of operating plants, and to reduce fuel consumption. In order to progress in this direction,
it is important that power plants regularly audit their energy use in terms of the operating plant heat rate and auxiliary power consumption.
Energy Audit of Thermal Power, Combined Cycle, and Cogeneration Plants attempts to refresh the fundamentals of the science and
engineering of thermal power plants, and establishes its link with the real power plant performance data through case studies, and further
developing techno-economics of the energy efficiency improvement measures. This book will rekindle interest in energy audits and analysis
of the data for designing and implementation of energy conservation measures on a continuous basis.
Sunshine may be abundant and free, but converting it into a usable form of energy is expensive. Investment decisions, funding of research
and development, and commercial applications all rely on economic analysis. This book reviews the spectrum of economic methods that
have been developed from the mid-1970s to the mid-1980s to analyze the feasibility of solar systems and shows how the use of these
techniques has influenced federally sponsored research, development, and demonstration programs. There is a strong emphasis on the use
of methods and modeling in studying policy alternatives. The book also reviews applications analysis, net energy analysis, and cost
requirements for active and passive heating and cooling, for electric power generation, and for industrial process heat. The change in the
costs of solar systems over time is one indication of program success, and the book includes a useful summary of the cost histories of
various solar programs.
This edited book looks at recent studies on interdisciplinary research related to exergy, energy, and the environment. This topic is of prime
significance – there is a strong need for practical solutions through better design, analysis and assessment in order to achieve better
efficiency, environment and sustainability. Exergetic, Energetic and Environmental Dimensions covers a number of topics ranging from
thermodynamic optimization of energy systems, to the environmental impact assessment and clean energy, offering readers a
comprehensive reference on analysis, modeling, development, experimental investigation, and improvement of many micro to macro systems
and applications, ranging from basic to advanced categories. Its comprehensive content includes: Comprehensive coverage of development
of systems considering exergy, energy, and environmental issues, along with the most up-to-date information in the area, plus recent
developments New developments in the area of exergy, including recent debate involving the shaping of future directions and priorities for
better environment, sustainable development and energy security Provides a number of illustrative examples, practical applications, and case
studies Introduces recently developed technological and strategic solutions and engineering applications for professionals in the area
Provides numerous engineering examples and applications on exergy Offers a variety of problems that foster critical thinking and skill
development
Power and Energy Engineering are important and pressing topics globally, covering issues such as shifting paradigms of energy generation
and consumption, intelligent grids, green energy and environmental protection. The 11th Asia-Pacific Power and Energy Engineering
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Conference (APPEEC 2019) was held in Xiamen, China from April 19 to 21, 2019. APPEEC has been an annual conference since 2009 and
has been successfully held in Wuhan (2009 & 2011), Chengdu (2010 & 2017), Shanghai (2012 & 2014), Beijing (2013 & 2015), Suzhou
(2016) and Guilin (2018), China. The objective of APPEEC 2019 was to provide scientific and professional interactions for the advancement
of the fields of power and energy engineering. APPEEC 2019 facilitated the exchange of insights and innovations between industry and
academia. A group of excellent speakers have delivered keynote speeches on emerging technologies in the field of power and energy
engineering. Attendees were given the opportunity to give oral and poster presentations and to interface with invited experts.
Since first AC current high-power hydropower plant was put in operation, built by Nikola Tesla and George Westinghouse in 1895 on Niagara
Falls, electrification of the world has dramatically changed. The growing power demand and energy consumption in the last decades require
fundamental changes in the process, power production, and services. These requirements tend to use both conventional and
nonconventional energy generation in order to have power plants economically useful and environmentally friendly to the society. The goal of
this textbook is to provide an up-to-date review of this important topic with specific emphasis on the current guidelines for improving overall
efficiency, lowering emissions, and using large share of renewable energy.
Discover a straightforward and holistic look at energy conversion and conservation processes using the exergy concept with this thorough
text. Explains the fundamental energy conversion processes in numerous diverse systems, ranging from jet engines and nuclear reactors to
human bodies. Provides examples for applications to practical energy conversion processes and systems that use our naturally occurring
energy resources, such as fossil fuels, solar energy, wind, geothermal, and nuclear fuels. With more than one-hundred diverse cases and
solved examples, readers will be able to perform optimizations for a cleaner environment, a sustainable energy future, and affordable energy
generation. An essential tool for practicing scientists and engineers who work or do research in the area of energy and exergy, as well as
graduate students and faculty in chemical engineering, mechanical engineering and physics.
Despite the many benefits of energy, most of which are reflected in energy market prices, the production, distribution, and use of energy
causes negative effects. Many of these negative effects are not reflected in energy market prices. When market failures like this occur, there
may be a case for government interventions in the form of regulations, taxes, fees, tradable permits, or other instruments that will motivate
recognition of these external or hidden costs. The Hidden Costs of Energy defines and evaluates key external costs and benefits that are
associated with the production, distribution, and use of energy, but are not reflected in market prices. The damage estimates presented are
substantial and reflect damages from air pollution associated with electricity generation, motor vehicle transportation, and heat generation.
The book also considers other effects not quantified in dollar amounts, such as damages from climate change, effects of some air pollutants
such as mercury, and risks to national security. While not a comprehensive guide to policy, this analysis indicates that major initiatives to
further reduce other emissions, improve energy efficiency, or shift to a cleaner electricity generating mix could substantially reduce the
damages of external effects. A first step in minimizing the adverse consequences of new energy technologies is to better understand these
external effects and damages. The Hidden Costs of Energy will therefore be a vital informational tool for government policy makers,
scientists, and economists in even the earliest stages of research and development on energy technologies.
Master's Thesis from the year 2017 in the subject Engineering - Mechanical Engineering, grade: 90, language: English, abstract: Energy is
the cornerstone of the economic development, so it is bound to reexamine the energy policies and take drastic steps to cope with the growing
energy consumption. One way used to overcome the power consumption problem is to seek for minimizing losses, which is made by studying
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the management of power production in steam power plants from the first and second laws of thermodynamics point of view. Some
researchers adopt a new approach using a computer software in their studies. A computer program called Energy and Exergy Analyses
(EEA) was proposed and built to cover the shortage and overcome the problems of the previous programs. EEA has an interactive form
containing many systems which have not been studied in the earlier programs. The proposed program is applicable to any steam power
plant. The reversible, isentropic and the actual power of each equipment in the plant are calculated. EEA calculates the thermophysical
properties of all supplied streams. It calculates the thermal efficiency, the exergetic efficiency and the exergetic destruction of the power plant.
Also, the energy loss and the exergy destruction in the power plant's systems are listed. It presents the exergetic efficiency and destruction of
each component and make a comparison between them. As the boiler is a major and important system in the power plant, EEA presents its
results in detail. The program gives the energy and exergy efficiencies of the boiler. Generated fuel model and its specifications is presented
and it is used in the combustion process formula. Air fuel ratio and adiabatic flame temperature in the stoichiometric and actual combustion
are shown. EEA produces the results in reports which contain tables and charts to facilitate the analyses of these results. The recorded
parameters of Cairo West Thermal Power Plant (Units 7 & 8) are used to test and

The Exergy Method of Thermal Plant Analysis aims to discuss the history, related concepts, applications, and
development of the Exergy Method - analysis technique that uses the Second Law of Thermodynamics as the basis of
evaluation of thermodynamic loss. The book, after an introduction to thermodynamics and its related concepts, covers
concepts related to exergy, such as physical and chemical exergy, exergy concepts for a control method and a closedsystem analysis, the exergy analysis of simple processes, and the thermocentric applications of exergy. A seven-part
appendix is also included. Appendices A-D covers miscellaneous information on exergy, and Appendix E features charts
of thermodynamic properties. Appendix F is a glossary of terms, and Appendix G contains the list of references. The text
is recommended for physicists who would like to know more about the Exergy Method, its underlying principles, and its
applications not only in thermal plant analysis but also in certain areas.
Power Plant Synthesis provides an integrated approach to the operation, analysis, simulation, and dimensioning of power
plants for electricity and thermal energy production. Fundamental concepts of energy and power, energy conversion, and
power plant design are first presented, and integrated approaches for the operation and simulation of conventional
electricity production systems are then examined. Hybrid power plants and cogeneration systems are covered, with
operating algorithms, optimization, and dimensioning methods explained. The environmental impacts of energy sources
are described and compared, with real-life case studies included to show the synthesis of the specific topics covered.
Thermal Power Plants: Modeling, Control, and Efficiency Improvement explains how to solve highly complex industry
problems regarding identification, control, and optimization through integrating conventional technologies, such as
modern control technology, computational intelligence-based multiobjective identification and optimization, distributed
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computing, and cloud computing with computational fluid dynamics (CFD) technology. Introducing innovative methods
utilized in industrial applications, explored in scientific research, and taught at leading academic universities, this book:
Discusses thermal power plant processes and process modeling, energy conservation, performance audits, efficiency
improvement modeling, and efficiency optimization supported by high-performance computing integrated with cloud
computing Shows how to simulate fossil fuel power plant real-time processes, including boiler, turbine, and generator
systems Provides downloadable source codes for use in CORBA C++, MATLAB®, Simulink®, VisSim, Comsol, ANSYS,
and ANSYS Fluent modeling software Although the projects in the text focus on industry automation in electrical power
engineering, the methods can be applied in other industries, such as concrete and steel production for real-time process
identification, control, and optimization.
Entropy Analysis in Thermal Engineering Systems is a thorough reference on the latest formulation and limitations of
traditional entropy analysis. Yousef Haseli draws on his own experience in thermal engineering as well as the knowledge
of other global experts to explain the definitions and concepts of entropy and the significance of the second law of
thermodynamics. The design and operation of systems is also described, as well as an analysis of the relationship
between entropy change and exergy destruction in heat conversion and transfer. The book investigates the performance
of thermal systems and the applications of the entropy analysis in thermal engineering systems to allow the reader to
make clearer design decisions to maximize the energy potential of a thermal system. Includes applications of entropy
analysis methods in thermal power generation systems Explains the relationship between entropy change and exergy
destruction in an energy conversion/transfer process Guides the reader to accurately utilize entropy methods for the
analysis of system performance to improve efficiency
Design of Thermal Energy Systems Pradip Majumdar, Northern Illinois University, USA A comprehensive introduction to
the design and analysis of thermal energy systems Design of Thermal Energy Systems covers the fundamentals and
applications in thermal energy systems and components, including conventional power generation and cooling systems,
renewable energy systems, heat recovery systems, heat sinks and thermal management. Practical examples are used
throughout and are drawn from solar energy systems, fuel cell and battery thermal management, electrical and
electronics cooling, engine exhaust heat and emissions, and manufacturing processes. Recent research topics such as
steady and unsteady state simulation and optimization methods are also included. Key features: Provides a
comprehensive introduction to the design and analysis of thermal energy systems, covering fundamentals and
applications. Includes a wide range of industrial application problems and worked out example problems. Applies thermal
analysis techniques to generate design specification and ratings. Demonstrates how to design thermal systems and
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components to meet engineering specifications. Considers alternative options and allows for the estimation of cost and
feasibility of thermal systems. Accompanied by a website including software for design and analysis, a solutions manual,
and presentation files with PowerPoint slides. The book is essential reading for: practicing engineers in energy and power
industries; consulting engineers in mechanical, electrical and chemical engineering; and senior undergraduate and
graduate engineering students.
The demand for electricity and heat production is still largely covered by conventional thermal power plants based on
fossil fuel combustion. Thermal power stations face a big challenge to meet the environmental requirements constantly
keeping high process efficiency and avoiding lifetime shortening of critical components. In recent years, many activities
have been observed to reduce pollutant emissions and optimize performance in thermal power plants. Increased share of
renewable sources of energy in domestic markets enforces flexible operation and fast adjustment to actual demand. Gas
power plants start to play a very important role in this process, allowing for rapid change of load and emission reduction.
Operation under changing load together with keeping emissions at the accurate level requires constantly introducing new
solutions and technologies as well as carrying out many research and development activities for optimization of the
electricity and heat production process. The edited book is aimed to present new technologies, innovative solutions,
measurement techniques, tools and computational methods dedicated to thermal power plants in the light of new trends
and challenges.
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.
Thermal Energy Systems: Design and Analysis, Second Edition presents basic concepts for simulation and optimization,
and introduces simulation and optimization techniques for system modeling. This text addresses engineering economy,
optimization, hydraulic systems, energy systems, and system simulation. Computer modeling is presented, and a
companion website provides specific coverage of EES and Excel in thermal-fluid design. Assuming prior coursework in
basic thermodynamics and fluid mechanics, this fully updated and improved text will guide students in Mechanical and
Chemical Engineering as they apply their knowledge to systems analysis and design, and to capstone design project
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work.
Advances in Thermal Energy Storage Systems, 2nd edition, presents a fully updated comprehensive analysis of thermal energy storage
systems (TES) including all major advances and developments since the first edition published. This very successful publication provides
readers with all the information related to TES in one resource, along with a variety of applications across the energy/power and construction
sectors, as well as, new to this edition, the transport industry. After an introduction to TES systems, editor Dr. Prof. Luisa Cabeza and her
team of expert authors consider the source, design and operation of the use of water, molten salts, concrete, aquifers, boreholes and a
variety of phase-change materials for TES systems, before analyzing and simulating underground TES systems. This edition benefits from 5
new chapters covering the most advanced technologies including sorption systems, thermodynamic and dynamic modelling as well as
applications to the transport industry and the environmental and economic aspects of TES. It will benefit researchers and academics of
energy systems and thermal energy storage, construction engineering academics, engineers and practitioners in the energy and power
industry, as well as architects of plants and storage systems and R&D managers. Includes 5 brand new chapters covering Sorption systems,
Thermodynamic and dynamic models, applications to the transport sector, environmental aspects of TES and economic aspects of TES All
existing chapters are updated and revised to reflect the most recent advances in the research and technologies of the field Reviews heat
storage technologies, including the use of water, molten salts, concrete and boreholes in one comprehensive resource Describes latent heat
storage systems and thermochemical heat storage Includes information on the monitoring and control of thermal energy storage systems,
and considers their applications in residential buildings, power plants and industry
Advances in Steam Turbines for Modern Power Plants provides an authoritative review of steam turbine design optimization, analysis and
measurement, the development of steam turbine blades, and other critical components, including turbine retrofitting and steam turbines for
renewable power plants. As a very large proportion of the world’s electricity is currently generated in systems driven by steam turbines, (and
will most likely remain the case in the future) with steam turbines operating in fossil-fuel, cogeneration, combined cycle, integrated gasification
combined cycle, geothermal, solar thermal, and nuclear plants across the world, this book provides a comprehensive assessment of the
research and work that has been completed over the past decades. Presents an in-depth review on steam turbine design optimization,
analysis, and measurement Written by a range of experts in the area Provides an overview of turbine retrofitting and advanced applications in
power generation
This book illustrates operation and maintenance practices/guidelines for economic generation and managing health of a thermal power
generator beyond its regulatory life. The book provides knowledge for professionals managing power station operations, through its unique
approach to chemical analysis of water, steam, oil etc. to identify malfunctioning/defects in equipment/systems much before the physical
manifestation of the problem. The book also contains a detailed procedure for conducting performance evaluation tests on different
equipment, and for analyzing test results for predicting maintenance requirements, which has lent a new dimension to power systems
operation and maintenance practices. A number of real life case studies also enrich the book. This book will prove particularly useful to power
systems operations professionals in the developing economies, and also to researchers and students involved in studying power systems
operations and control.
Thermal power plants are one of the most important process industries for engineering professionals. Over the past decades, the power
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sector is facing a number of critical issues; however, the most fundamental challenge is meeting the growing power demand in sustainable
and efficient ways. Practicing power plant engineers not only look after operation and maintenance of the plant, but, also look after range of
activities including research and development, starting from power generation to environmental aspects of power plants. The book Thermal
Power Plants - Advanced Applications introduces analysis of plant performance, energy efficiency, combustion, heat transfer, renewable
power generation, catalytic reduction of dissolved oxygen and environmental aspects of combustion residues. This book addresses issues
related to both coal fired and steam power plants. The book is suitable for both undergraduate and research higher degree students, and of
course for practicing power plant engineers.
Ultra-High Temperature Thermal Energy Storage, Transfer and Conversion presents a comprehensive analysis of thermal energy storage
systems operating at beyond 800°C. Editor Dr. Alejandro Datas and his team of expert contributors from a variety of regions summarize the
main technological options and the most relevant materials and characterization considerations to enable the reader to make the most
effective and efficient decisions. This book helps the reader to solve the very specific challenges associated with working within an ultra-high
temperature energy storage setting. It condenses and summarizes the latest knowledge, covering fundamentals, device design, materials
selection and applications, as well as thermodynamic cycles and solid-state devices for ultra-high temperature energy conversion. This book
provides a comprehensive and multidisciplinary guide to engineers and researchers in a variety of fields including energy conversion,
storage, cogeneration, thermodynamics, numerical methods, CSP, and materials engineering. It firstly provides a review of fundamental
concepts before exploring numerical methods for fluid-dynamics and phase change materials, before presenting more complex elements
such as heat transfer fluids, thermal insulation, thermodynamic cycles, and a variety of energy conversation methods including
thermophotovoltaic, thermionic, and combined heat and power. Reviews the main technologies enabling ultra-high temperature energy
storage and conversion, including both thermodynamic cycles and solid-state devices Includes the applications for ultra-high temperature
energy storage systems, both in terrestrial and space environments Analyzes the thermophysical properties and relevant experimental and
theoretical methods for the analysis of high-temperature materials
The main aim of this study is to present power plants for all fields of industry. The chapters collected in the book are contributions by invited
researchers with long-standing experience in different research areas. I hope that the material presented here is understandable to a wide
audience, not only energy and mechanical engineering specialists but also scientists from various disciplines. The book contains seven
chapters in two sections: (1) "Power Plants
The definitive reference on the role of steam in the production and operation of power plants for electric generation and industrial process
applications For more than 80 years, Steam Plant Operation has been an unmatched source of information on steam power plants, including
design, operation, and maintenance. The Tenth Edition emphasizes the importance of devising a comprehensive energy plan utilizing all
economical sources of energy, including fossil fuels, nuclear power, and renewable energy sources. This trusted classic discusses the
important role that steam plays in our power production and identifies the associated risks and potential problems of other energy sources.
You will find concise explanations of key concepts, from fundamentals through design and operation. For energy students, Steam Plant
Operation provides a solid introduction to steam power plant technology. This practical guide includes common power plant calculations such
as plant heat rate, boiler efficiency, pump performance, combustion processes, and explains the systems necessary to control plant
emissions. Numerous illustrations and clear presentation of the material will prove invaluable for those preparing for an operator’s license
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exam. Examples throughout show real-world application of the topics discussed. COVERAGE INCLUDES: • Steam and Its Importance •
Boilers • Design and Construction of Boilers • Combustion of Fuels • Boiler Settings, Combustion Systems, and Auxiliary Equipment • Boiler
Accessories • Operation and Maintenance of Boilers • Pumps • Steam Turbines, Condensers, and Cooling Towers • Operating and
Maintaining Steam Turbines, Condensers, Cooling Towers, and Auxiliaries • Auxiliary Steam Plant Equipment • Environmental Control
Systems • Waste-to-Energy Plants
Exergy is a thermodynamic potential use in measuring useful energy. Exergy analysis is a thermodynamic analysis technique based on the
second law of thermodynamics which provides an alternative and illuminating means of assessing and comparing processes and systems
rationally and meaningfully.The performance of engineering systems is degraded by the presence of irreversibilities and the entropy
production. The thermal plant was simulated using HYSYS simulation software and Excel spreadsheet was used for the energy and exergy
analyses and optimization. The energy and exergy values generated were used in carrying out the efficiencies and irreversibilities of the
Power Plant.

Thermal Power Plants theme is a component of Encyclopedia of Energy Sciences, Engineering and Technology
Resources in the global Encyclopedia of Life Support Systems (EOLSS), which is an integrated compendium of twenty
Encyclopedias. The Theme on Thermal Power Plants presents three main topics which are then expanded into multiple
subtopics, each as a chapter. The first topic covers the basic theory including fossil fuel combustion, nuclear fission,
thermal fluids and thermodynamic cycles. It then deals with those aspects important to the maintenance of high efficiency
and good reliability such as exergy analysis, material characteristics and life extension. The second topic deals with the
production of steam. Although this is only the heat receiving part of the steam cycle it is consistent with the general layout
of the power plant where the fossil fuel fired boiler or nuclear fission reactor is a separate and distinct part with its own
ancilliary equipment. Fossil boilers and nuclear reactors both produce steam but are so different that each is covered
separately in its respective series of chapters. The third topic deals with the generation of power utilizing the steam
produced in the boiler or reactor. Several chapters cover steam turbine design and operation. Since power must be
produced to exactly match the demand, consideration is given to operational constraints and protective devices. Heat
rejection in cooling towers is important where no large body of water exists and is addressed in one chapter. Gas
turbines are used for peak power generation and, with steam turbines, for combined cycle plants so are dealt with in two
chapters. Conversion of mechanical power from the turbine to electrical power for distribution to the consumer is an
important aspect and is covered by the last chapter. These three volumes are aimed at the following five major target
audiences: University and College Students Educators, Professional Practitioners, Research Personnel and Policy
Analysts, Managers, and Decision Makers, NGOs and GOs.
The main scope of this study is to emphasize exergy efficiency in all fields of industry. The chapters collected in the book
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are contributed by invited researchers with a long-standing experience in different research areas. I hope that the
material presented here is understandable to a wide audience, not only energy engineers but also scientists from various
disciplines. The book contains seven chapters in three sections: (1) "General Information about Exergy," (2) "Exergy
Applications," and (3) "Thermoeconomic Analysis." This book provides detailed and up-to-date evaluations in different
areas written by academics with experience in their fields. It is anticipated that this book will make a scientific contribution
to exergy workers, researchers, academics, PhD students, and other scientists in both the present and the future.
Exergetic Analysis
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.
This five-volume series provides a comprehensive overview of all important aspects of modern drying technology,
concentrating on the transfer of cutting-edge research results to industrial use. Volume 4 deals with the reduction of
energy demand in various drying processes and areas, highlighting the following topics: Energy analysis of dryers,
efficient solid-liquid separation techniques, osmotic dehydration, heat pump assisted drying, zeolite usage, solar drying,
drying and heat treatment for solid wood and other biomass sources, and sludge thermal processing.
The analysis of the reliability and availability of power plants is frequently based on simple indexes that do not take into
account the criticality of some failures used for availability analysis. This criticality should be evaluated based on
concepts of reliability which consider the effect of a component failure on the performance of the entire plant. System
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reliability analysis tools provide a root-cause analysis leading to the improvement of the plant maintenance plan. Taking
in view that the power plant performance can be evaluated not only based on thermodynamic related indexes, such as
heat-rate, Thermal Power Plant Performance Analysis focuses on the presentation of reliability-based tools used to
define performance of complex systems and introduces the basic concepts of reliability, maintainability and risk analysis
aiming at their application as tools for power plant performance improvement, including: · selection of critical equipment
and components, · definition of maintenance plans, mainly for auxiliary systems, and · execution of decision analysis
based on risk concepts. The comprehensive presentation of each analysis allows future application of the methodology
making Thermal Power Plant Performance Analysis a key resource for undergraduate and postgraduate students in
mechanical and nuclear engineering.
The liberalization process, tightening environmental standards and the need for replacing aged power plants force
European utilities to optimize their future generation mix. Power plants are real assets and as a consequence the power
plant park of a utility firm equals a portfolio of different generation assets. This thesis adds to the understanding how to
identify an efficient generation portfolio through time by assuming a non-constant feasible set. According to our results a
combination of conventional thermal and renewable energies turn out to be efficient in terms of expected value and risks.
Therefore, implementing a strategy based on renewable energies which cause less CO2 per MWh generated electricity
clearly pays off. Potential readership includes scholars from energy economics and energy finance as well as interested
practitioners involved in these areas.
The United States and China are the world's top two energy consumers and, as of 2010, the two largest economies.
Consequently, they have a decisive role to play in the world's clean energy future. Both countries are also motivated by
related goals, namely diversified energy portfolios, job creation, energy security, and pollution reduction, making
renewable energy development an important strategy with wide-ranging implications. Given the size of their energy
markets, any substantial progress the two countries make in advancing use of renewable energy will provide global
benefits, in terms of enhanced technological understanding, reduced costs through expanded deployment, and reduced
greenhouse gas (GHG) emissions relative to conventional generation from fossil fuels. Within this context, the U.S.
National Academies, in collaboration with the Chinese Academy of Sciences (CAS) and Chinese Academy of
Engineering (CAE), reviewed renewable energy development and deployment in the two countries, to highlight prospects
for collaboration across the research to deployment chain and to suggest strategies which would promote more rapid and
economical attainment of renewable energy goals. Main findings and concerning renewable resource assessments,
technology development, environmental impacts, market infrastructure, among others, are presented. Specific
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recommendations have been limited to those judged to be most likely to accelerate the pace of deployment, increase
cost-competitiveness, or shape the future market for renewable energy. The recommendations presented here are also
pragmatic and achievable.
Fundamentals of Thermal and Nuclear Power Generation is the first volume in the JSME Series in Thermal and Nuclear
Power Generation. The first part of this volume provides a thorough and complete reference on the history of thermal and
nuclear power generation, which has informed and sculpted today’s industry. It prepares readers for subsequent
publications in the series that address more advanced topics and will particularly benefit early career researchers and
those approaching the industry from an alternative discipline. Modern thermal and nuclear power generation systems and
technologies are then explored, including clear analysis on the fundamentals of thermodynamics, hydrodynamics,
thermal engineering, combustion engineering, and nuclear physics. The impact of these technologies on society is
considered throughout, as well as supply issues, accident risk analysis, and important emission and sustainability
considerations. This book is an invaluable resource for researchers and professional engineers in nuclear and thermal
energy engineering, and postgraduate and undergraduate students in power generation, especially nuclear and thermal.
Written by experts from the leaders and pioneers in thermal and nuclear power engineering research at the Japanese
Society of Mechanical Engineers and draws upon their combined wealth of knowledge and experience Includes real
examples and case studies from Japan and other key regions such as the United States and Europe to provide a deeper
learning opportunity Considers societal impact and sustainability concerns and goals throughout
This book analyzes the thermal characteristics of power electronic devices (PEDs) with a focus on those used in wind
and solar energy systems. The authors focus on the devices used in such applications, for example boost converters and
inverters under different operating conditions. The book explains in detail finite element modeling techniques, setting up
measuring systems, data analysis, and PEDs’ lifetime calculations. It is appropriate reading for graduate students and
researchers who focus on the design and reliability of power electronic devices.
This book deals with exergy and its applications to various energy systems and applications as a potential tool for design,
analysis and optimization, and its role in minimizing and/or eliminating environmental impacts and providing sustainable
development. In this regard, several key topics ranging from the basics of the thermodynamic concepts to advanced
exergy analysis techniques in a wide range of applications are covered as outlined in the contents. Offers comprehensive
coverage of exergy and its applications, along with the most up-to-date information in the area with recent developments
Connects exergy with three essential areas in terms of energy, environment and sustainable development Provides a
number of illustrative examples, practical applications, and case studies Written in an easy-to-follow style, starting from
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the basics to advanced systems
Thermal Cycles of Heat Recovery Power Plants presents information about thermal power plant cycles suitable for waste
heat recovery (WHR) in modern power plants. The author covers five thermal power cycles: organic Rankine cycle
(ORC), organic flash cycle (OFC), Kalina cycle (KC), steam Rankine cycle (SRC) and steam flash cycle (SFC) with the
working fluids of R123, R124, R134a, R245fa, R717 and R407C. The handbook helps the reader to understand the latest
power plant technologies suitable for utilizing the waste heat generated by thermal industrial processes. Key Features: Comprehensive modeling, simulation, analysis and optimization of 5 power cycle types with different working fluids Clear information about the processes and solutions of thermal power cycles to augment the power generation with
improved energy conversion. - Simple, reader friendly presentation - bibliographic references after each chapter for
further reading This handbook is suitable for engineering students in degree courses and professionals in training
programs who require resources on advanced thermal power plant operation and optimal waste heat recovery
processes, respectively. It is also a handy reference for energy conversion efficiency in heat recovery power plants. The
book is also of interest to any researchers interested in industrial applications of thermodynamic processes.
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