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This book integrates those critical geologic aspects of
reservoir formation and occurrence with engineering
aspects of reservoirs, and presents a comprehensive
treatment of the geometry, porosity and permeability
evolution, and producing characteristics of carbonate
reservoirs. The three major themes discussed are: · the
geometry of carbonate reservoirs and relationship to
original depositional facies distributions · the origin and
types of porosity and permeability systems in carbonate
reservoirs and their relationship to post-depositional
diagenesis · the relationship between depositional and
diagenetic facies and producing characteristics of
carbonate reservoirs, and the synergistic geologicengineering approach to the exploitation of carbonate
reservoirs. The intention of the volume is to fully aquaint
professional petroleum geologists and engineers with an
integrated geologic and engineering approach to the
subject. As such, it presents a unique critical appraisal of
the complex parameters that affect the recovery of
hydrocarbon resources from carbonate rocks. The book
may also be used as a text in petroleum geology and
engineering courses at the advanced undergraduate and
graduate levels.
Reservoir Engineering Handbook, Fifth Edition, equips
engineers and students with the knowledge they require
to continue maximizing reservoir assets, especially as
more reservoirs become complex, more multilayered,
and unconventional in their extraction method. Building
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on the solid reputation of the previous edition, this new
volume presents critical concepts, such as fluid flow,
rock properties, water and gas coning, and relative
permeability in a straightforward manner. Water influx
calculations, lab tests of reservoir fluids, oil and gas
performance calculations, and other essential tools of the
trade are also introduced, reflecting on today’s
operations. New for this edition is an entire new chapter
devoted to enhanced oil recovery techniques, including
WAG. Critical new advances in areas such as well
performance, waterflooding and an analysis of decline
and type curves are also addressed, along with more
information on the growing extraction from
unconventional reservoirs. Practical and critical for new
practicing reservoir engineers and petroleum engineering
students, this book remains the authoritative handbook
on modern reservoir engineering and its theory and
practice. Highlights new content on unconventional
reservoir activity, hydraulic fracturing, and a new chapter
devoted to modern enhanced oil recovery methods and
technologies Provides an everyday reference with ‘real
world’ examples to help engineers grasp derivations and
equations Presents the key fundamentals needed,
including new information on rock properties, fluid
behavior, and relative permeability concepts
Geothermal Reservoir Engineering offers a
comprehensive account of geothermal reservoir
engineering and a guide to the state-of-the-art
technology, with emphasis on practicality. Topics
covered include well completion and warm-up, flow
testing, and field monitoring and management. A case
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study of a geothermal well in New Zealand is also
presented. Comprised of 10 chapters, this book opens
with an overview of geothermal reservoirs and the
development of geothermal reservoir engineering as a
discipline. The following chapters focus on conceptual
models of geothermal fields; simple models that illustrate
some of the processes taking place in geothermal
reservoirs under exploitation; measurements in a well
from spudding-in up to first discharge; and flow
measurement. The next chapter provides a case history
of one well in the Broadlands Geothermal Field in New
Zealand, with particular reference to its drilling,
measurement, discharge, and data
analysis/interpretation. The changes that have occurred
in exploited geothermal fields are also reviewed. The
final chapter considers three major problems of
geothermal reservoir engineering: rapid entry of external
cooler water, or return of reinjected water, in fractured
reservoirs; the effects of exploitation on natural
discharges; and subsidence. This monograph serves as
both a text for students and a manual for working
professionals in the field of geothermal reservoir
engineering. It will also be of interest to engineers and
scientists of other disciplines.
The need for this book has arisen from demand for a
current text from our students in Petroleum Engineering
at Imperial College and from post-experience Short
Course students. It is, however, hoped that the material
will also be of more general use to practising petroleum
engineers and those wishing for aa introduction into the
specialist literature. The book is arranged to provide both
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background and overview into many facets of petroleum
engineering, particularly as practised in the offshore
environments of North West Europe. The material is
largely based on the authors' experience as teachers
and consultants and is supplemented by worked
problems where they are believed to enhance
understanding. The authors would like to express their
sincere thanks and appreciation to all the people who
have helped in the preparation of this book by technical
comment and discussion and by giving permission to
reproduce material. In particular we would like to thank
our present colleagues and students at Imperial College
and at ERC Energy Resource Consultants Ltd. for their
stimulating company, Jill and Janel for typing seemingly
endless manuscripts; Dan Smith at Graham and Trotman
Ltd. for his perseverence and optimism; and Lesley and
Joan for believing that one day things would return to
normality. John S. Archer and Colin G. Wall 1986 ix
Foreword Petroleum engineering has developed as an
area of study only over the present century. It now
provides the technical basis for the exploitation of
petroleum fluids in subsurface sedimentary rock
reservoirs.
Geomechanics Applied to the Petroleum Industry
Vertical, Deviated, Horizontal and Multilateral Well
Systems
The Fundamentals, Simulation, and Management of
Conventional and Unconventional Recoveries
Embedded Discrete Fracture Modeling and Application in
Reservoir Simulation
Integrated Reservoir Asset Management
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Standard Handbook of Petroleum and Natural Gas
Engineering, Third Edition, provides you with the best, stateof-the-art coverage for every aspect of petroleum and natural
gas engineering. With thousands of illustrations and 1,600
information-packed pages, this handbook is a handy and
valuable reference. Written by dozens of leading industry
experts and academics, the book provides the best, most
comprehensive source of petroleum engineering information
available. Now in an easy-to-use single volume format, this
classic is one of the true "must haves" in any petroleum or
natural gas engineer's library. A classic for over 65 years, this
book is the most comprehensive source for the newest
developments, advances, and procedures in the oil and gas
industry. New to this edition are materials covering everything
from drilling and production to the economics of the oil patch.
Updated sections include: underbalanced drilling; integrated
reservoir management; and environmental health and safety.
The sections on natural gas have been updated with new
sections on natural gas liquefaction processing, natural gas
distribution, and transport. Additionally there are updated and
new sections on offshore equipment and operations, subsea
connection systems, production control systems, and subsea
control systems. Standard Handbook of Petroleum and
Natural Gas Engineering, Third Edition, is a one-stop training
tool for any new petroleum engineer or veteran looking for a
daily practical reference. Presents new and updated sections
in drilling and production Covers all calculations, tables, and
equations for every day petroleum engineers Features new
sections on today's unconventional resources and reservoirs
This book provides a clear and basic understanding of the
concept of reservoir engineering to professionals and
students in the oil and gas industry. The content contains
detailed explanations of key theoretic and mathematical
concepts and provides readers with the logical ability to
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approach the various challenges encountered in daily
reservoir/field operations for effective reservoir management.
Chapters are fully illustrated and contain numerous
calculations involving the estimation of hydrocarbon volume inplace, current and abandonment reserves, aquifer models
and properties for a particular reservoir/field, the type of
energy in the system and evaluation of the strength of the
aquifer if present. The book is written in oil field units with
detailed solved examples and exercises to enhance practical
application. It is useful as a professional reference and for
students who are taking applied and advanced reservoir
engineering courses in reservoir simulation, enhanced oil
recovery and well test analysis.
Real-world reservoirs are layered, heterogeneous and
anisotropic, exposed to water and gas drives, faults, barriers
and fractures. They are produced by systems of vertical,
deviated, horizontal and multilateral wells whose locations,
sizes, shapes and topologies are dictated "on the fly, at
random"by petroleum engineers and drillers at well sites.
Wells may be pressure or rate-constrained, with these roles
re-assigned during simulation with older laterals shut-in,
newer wells drilled and brought on stream, and so on. And all
are subject to steady and transient production, each satisfying
different physical and mathematical laws, making reservoir
simulation an art difficult to master and introducing numerous
barriers to entry. All of these important processes can now be
simulated in any order using rapid, stable and accurate
computational models developed over two decades. And
what if it were further possible to sketch complicated
geologies and lithologies, plus equally complex systems of
general wells, layer-by-layer using Windows Notepad? And
with no prior reservoir simulation experience and only passing
exposure to reservoir engineering principles? Have the user
press "Simulate," and literally, within minutes, produce
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complicated field-wide results, production forecasts, and
detailed three-dimensional color pressure plots from
integrated graphics algorithms? Developed over years of
research, this possibility has become reality. The author, an
M.I.T. trained scientist who has authored fifteen original
research books, over a hundred papers and forty patents,
winner of a prestigious British Petroleum Chairman's
Innovation Award in reservoir engineering and a record five
awards from the United States Department of Energy, has
delivered just such a product, making real-time planning at
the well-site simple and practical. Workflows developed from
experience as a practicing reservoir engineer are
incorporated into "intelligent menus" that make in-depth
understanding of simulation principles and readings of user
manuals unnecessary. This volume describes new
technology for down-to-earth problems using numerous
examples performed with our state-of-the-art simulator, one
that is available separately at affordable cost and requiring
only simple Intel Core i5 computers without specialized
graphics boards. The new methods are rigorous, validated
and well-documented and are now available for broad
petroleum industry application.
Reservoir engineers today need to acquire more complex
reservoir management and modeling skills. Principles of
Applied Reservoir Simulation, Fourth Edition, continues to
provide the fundamentals on these topics for both early and
seasoned career engineers and researchers. Enhanced with
more practicality and with a focus on more modern reservoir
simulation workflows, this vital reference includes applications
to not only traditional oil and gas reservoir problems but
specialized applications in geomechanics, coal gas modelling,
and unconventional resources. Strengthened with
complementary software from the author to immediately apply
to the engineer’s projects, Principles of Applied Reservoir
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Simulation, Fourth Edition, delivers knowledge critical for
today’s basic and advanced reservoir and asset
management. Gives hands-on experience in working with
reservoir simulators and links them to other petroleum
engineering activities Teaches on more specific reservoir
simulation issues such as run control, tornado plot, linear
displacement, fracture and cleat systems, and modern
modelling workflows Updates on more advanced simulation
practices like EOR, petrophysics, geomechanics, and
unconventional reservoirs
Petroleum Reservoir Engineering Practice
Reservoir Simulation
Principles and Best Practices
SPE Reservoir Engineering
Khanna's Objective Questions in Petroleum Engineering

Quantitative Methods in Reservoir Engineering,
Second Edition, brings together the critical
aspects of the industry to create more accurate
models and better financial forecasts for oil and
gas assets. Updated to cover more practical
applications related to intelligent infill drilling,
optimized well pattern arrangement, water
flooding with modern wells, and multiphase flow,
this new edition helps reservoir engineers better
lay the mathematical foundations for analytical or
semi-analytical methods in today’s more difficult
reservoir engineering applications. Authored by a
worldwide expert on computational flow modeling,
this reference integrates current mathematical
methods to aid in understanding more complex
well systems and ultimately guides the engineer to
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choose the most profitable well path. The book
delivers a valuable tool that will keep reservoir
engineers up-to-speed in this fast-paced sector of
the oil and gas market. Stay competitive with new
content on unconventional reservoir simulation
Get updated with new material on formation
testing and flow simulation for complex well
systems and paths Apply methods derived from
real-world case studies and calculation examples
This is the first book in the petroleum sector that
sheds light on the real obstacles to sustainable
development and provides solutions to each
problem encountered. Each solution is complete
with an economic analysis that clarifies why
petroleum operations can continue with even
greater profit than before while ensuring that the
negative environmental impact is diminished. The
new screening tools and models proposed in this
book will provide one with proper guidelines to
achieve true sustainability in both technology
development and management of the petroleum
sector.
This book covers the fundamentals of reservoir
engineering in the recovery of hydrocarbons from
underground reservoirs. It provides a
comprehensive introduction to the topic, including
discussion of recovery processes, material balance,
fluid properties and fluid flow. It also contains
details of multiphase flow, including pore-scale
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displacement processes and their impact on
relative permeability, with a presentation of
analytical solutions to multiphase flow equations.
Created specifically to aid students through
undergraduate and graduate courses, this book
also includes exercises with worked solutions, and
examples of previous exam papers for further
guidance and practice. As part of the Imperial
College Lectures in Petroleum Engineering, and
based on a lecture series on the same topic,
Reservoir Engineering provides the introductory
information needed for students of the earth
sciences, petroleum engineering, engineering and
geoscience.
Annotation The goal of this book is to highlight the
difference between an integrated reservoir study
and a traditional one. The benefits of integrated
studies are outlined, and consider its implications
for everyday working conditions. Technical and
professional challenges are discussed and
necessary changes are detailed, with emphasis on
the role of the project leader. Chapters consider
elements like the integrated database, the
integrated geological model, rock properties,
hydrocarbon in place determination, reservoir
engineering, numerical reservoir simulation, and
planning for a study. Cosentino is a reservoir
engineer and project manager for a private firm. c.
Book News Inc.
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Risk Analysis for Prevention of Hazardous
Situations in Petroleum and Natural Gas
Engineering
Towards Developing Reservoir Emulators
Advanced Reservoir Engineering
Petroleum Engineering
Quantitative Geosciences: Data Analytics,
Geostatistics, Reservoir Characterization and
Modeling
A strong foundation in reservoir rock and
fluid properties is the backbone of almost
all the activities in the petroleum
industry. Suitable for undergraduate
students in petroleum engineering,
Petroleum Reservoir Rock and Fluid
Properties, Second Edition offers a wellbalanced, in-depth treatment of the
fundamental concepts and practical aspects
that encompass this vast discipline. New
to the Second Edition Introductions to
Stone II three-phase relative permeability
model and unconventional oil and gas
resources Discussions on low salinity
water injection, saturated reservoirs and
production trends of five reservoir
fluids, impact of mud filtrate invasion
and heavy organics on samples, and flow
assurance problems due to solid components
of petroleum Better plots for determining
oil and water Corey exponents from
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relative permeability data Inclusion of
Rachford-Rice flash function, Plateau
equation, and skin effect Improved
introduction to reservoir rock and fluid
properties Practice problems covering
porosity, combined matrix-channel and
matrix-fracture permeability, radial flow
equations, drilling muds on fluid
saturation, wettability concepts, threephase oil relative permeability, petroleum
reservoir fluids, various phase behavior
concepts, phase behavior of five reservoir
fluids, and recombined fluid composition
Detailed solved examples on absolute
permeability, live reservoir fluid
composition, true boiling point extended
plus fractions properties, viscosity based
on compositional data, and gas-liquid
surface tension Accessible to anyone with
an engineering background, the text
reveals the importance of understanding
rock and fluid properties in petroleum
engineering. Key literature references,
mathematical expressions, and laboratory
measurement techniques illustrate the
correlations and influence between the
various properties. Explaining how to
acquire accurate and reliable data, the
author describes coring and fluid sampling
methods, issues related to handling
samples for core analyses, and PVT
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studies. He also highlights core and phase
behavior analysis using laboratory tests
and calculations to elucidate a wide range
of properties.
This volume explores the current issues
and recent international developments in
reservoir planning and operation, design
and construction, monitoring and
maintenance. In the light of the recent
climatic changes which have seen a
reduction in rainfall and resulted in
water shortages, a number of pertinent
subjects are examined in detail, for
example the provision of new resources,
evaluation of optimal operating policies,
review of water supply options,
sedimentation effects, the environmental
aspects and the economic viability of
reservoirs.
In this book, an attempt has been made by
the auther to present numerous important
questions with answers which have been
methodically prepared/selected from
different text books, manuals of petroleum
industries, SPE technical papters and
teaching materials of distinguished
persons. These questions are very relevant
for promoting fundamental understanding of
petroleum engineering and will be
primarily useful for fresh graduates of
petroleum engineering who can prepare
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themselves soundly for both written as
well as oral examinations. The hints and
solutions of most important questions are
included in this book.
Modern petroleum and petrotechnical
engineering is increasingly challenging
due to the inherently scarce and
decreasing number of global petroleum
resources. Exploiting these resources
efficiently will require researchers,
scientists, engineers and other
practitioners to develop innovative
mathematical solutions to serve as basis
for new asset development designs.
Deploying these systems in numerical
models is essential to the future success
and efficiency of the petroleum industry.
Multiphysics modeling has been widely
applied in the petroleum industry since
the 1960s. The rapid development of
computer technology has enabled the
numerical applications of multiphysics
modeling in the petroleum industry: its
applications are particularly popular for
the numerical simulation of drilling and
completion processes. This book covers
theory and numerical applications of
multiphysical modeling presenting various
author-developed subroutines, used to
address complex pore pressure input,
complex initial geo-stress field input,
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etc. Some innovative methods in drilling
and completion developed by the authors,
such as trajectory optimization and a
3-dimensional workflow for calculation of
mud weight window etc, are also presented.
Detailed explanations are provided for the
modeling process of each application
example included in the book. In addition,
details of the completed numerical models
data are presented as supporting material
which can be downloaded from the website
of the publisher. Readers can easily
understand key modeling techniques with
the theory of multiphysics embedded in
examples of applications,and can use the
data to reproduce the results presented.
While this book would be of interest to
any student, academic or professional
practitioner of engineering, mathematics
and natural science, we believe those
professionals and academics working in
civil engineering, petroleum engineering
and petroleum geomechanics would find the
work especially relevant to their
endeavors.
Principles and Practice
Quantitative Methods in Reservoir
Engineering
Fractured Vuggy Carbonate Reservoir
Simulation
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Theory and Numerical Applications
Data accumulation, analysis, and
interpretation technology are critical in
hydrocarbon exploration and extraction to
maximize petroleum recovery and development.
Dynamic Well Testing in Petroleum Exploration
and Development presents modern petroleum
exploration and well testing interpretation
methods, emphasizing their application and
development under special geological and
development conditions in oil and gas fields.
More than 100 case studies and 250
illustrations—many in full color—aid in the
retention of key concepts. Extensive analysis
of pressure data acquired from well testing
through advanced interpretation software can
be tailored to specific reservoir
environments. This timely, state-of-the-art
reference will be of particular interest to
petroleum geoscientists and engineers working
for oil and gas companies worldwide. Includes
graphs that can be used as templates to
accurately plot hydrocarbon reservoir data
accumulation, analysis, and interpretation
Field-practical case studies break
information down into real-world examples
which can be put into practice—not found in
other books on well testing
Illustrations—many in full color—help you
retain key concepts
This book solves the open problems in fluid
flow modeling through the fractured vuggy
carbonate reservoirs. Fractured vuggy
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carbonate reservoirs usually have complex
pore structures, which contain not only
matrix and fractures but also the vugs and
cavities. Since the vugs and cavities are
irregular in shape and vary in diameter from
millimeters to meters, modeling fluid flow
through fractured vuggy porous media is still
a challenge. The existing modeling theory and
methods are not suitable for such reservoir.
It starts from the concept of discrete
fracture and fracture-vug networks model, and
then develops the corresponding mathematical
models and numerical methods, including
discrete fracture model, discrete fracturevug model, hybrid model and multiscale
models. Based on these discrete porous media
models, some equivalent medium models and
methods are also discussed. All the modeling
and methods shared in this book offer the key
recent solutions into this area.
"Reservoir compartmentalization - the
segregation of a petroleum accumulation into
a number of individual fluid/pressure
compartments - controls the volume of
moveable oil or gas that might be connected
to any given well drilled in a field, and
consequently impacts 'booking' of reserves
and operational profitability. This is a
general feature of modern exploration and
production portfolios, and has driven major
developments in geoscience, engineering and
related technology. Given that
compartmentalization is a consequence of many
factors, an integrated subsurface approach is
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required to better understand and predict
compartmentalization behaviour, and to
minimize the risk of it occurring
unexpectedly. This volume reviews our current
understanding and ability to model
compartmentalization. It highlights the
necessity for effective specialist discipline
integration, and the value of learning from
operational experience in: detection and
monitoring of compartmentalization;
stratigraphic and mixed-mode
compartmentalization; and fault-dominated
compartmentalization"--Page 4 of cover.
Presents key concepts and terminology for a
multidisciplinary range of topics in
petroleum engineering Places oil and gas
production in the global energy context
Introduces all of the key concepts that are
needed to understand oil and gas production
from exploration through abandonment Reviews
fundamental terminology and concepts from
geology, geophysics, petrophysics, drilling,
production and reservoir engineering Includes
many worked practical examples within each
chapter and exercises at the end of each
chapter highlight and reinforce material in
the chapter Includes a solutions manual for
academic adopters
Volume 2
Introduction to Petroleum Engineering
Reservoir Engineering in Modern Oilfields
Fundamentals of Fractured Reservoir
Engineering
Reservoir Engineering Handbook
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Volume 1 of this book dealt with the techniques behind the
acquisition, processing and interpretation of basic reservoir
data. This second vol ume is devoted to the study,
verification and prediction of reservoir behaviour, and
methods of increasing productivity and oil recovery. I
should like to bring a few points to the reader's attention.
Firstly, the treatment of immiscible displacement by the
method of characteristics. The advantage of this approach
is that it brings into evidence the various physical aspects of
the process, especially its dependence on the properties of the
fluids concerned, and on the velocity of displacement. It was
not until after the publication of the first, Italian, edition of
this book (February 1990) that I discovered a similar
treatment in the book Enhanced Oil Recovery, by Larry W.
Lake, published in 1989. Another topic that I should like to
bring to the reader's attention is the forecasting of reservoir
behaviour by the method of identified models. This original
contribution to reservoir engineering is based on systems
theory - a science which should, in my opinion, find far
wider applica tion, in view of the "black box" nature of
reservoirs and their responses to production processes.
Advanced Reservoir Engineering offers the practicing
engineer and engineering student a full description, with
worked examples, of all of the kinds of reservoir
engineering topics that the engineer will use in day-to-day
activities. In an industry where there is often a lack of
information, this timely volume gives a comprehensive
account of the physics of reservoir engineering, a thorough
knowledge of which is essential in the petroleum industry
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for the efficient recovery of hydrocarbons. Chapter one
deals exclusively with the theory and practice of transient
flow analysis and offers a brief but thorough hands-on
guide to gas and oil well testing. Chapter two documents
water influx models and their practical applications in
conducting comprehensive field studies, widely used
throughout the industry. Later chapters include
unconventional gas reservoirs and the classical adaptations
of the material balance equation. * An essential tool for the
petroleum and reservoir engineer, offering information not
available anywhere else * Introduces the reader to cuttingedge new developments in Type-Curve Analysis,
unconventional gas reservoirs, and gas hydrates * Written
by two of the industry's best-known and respected reservoir
engineers
The development of naturally fractured reservoirs,
especially shale gas and tight oil reservoirs, exploded in
recent years due to advanced drilling and fracturing
techniques. However, complex fracture geometries such as
irregular fracture networks and non-planar fractures are
often generated, especially in the presence of natural
fractures. Accurate modelling of production from reservoirs
with such geometries is challenging. Therefore, Embedded
Discrete Fracture Modeling and Application in Reservoir
Simulation demonstrates how production from reservoirs
with complex fracture geometries can be modelled
efficiently and effectively. This volume presents a
conventional numerical model to handle simple and complex
fractures using local grid refinement (LGR) and
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unstructured gridding. Moreover, it introduces an Embedded
Discrete Fracture Model (EDFM) to efficiently deal with
complex fractures by dividing the fractures into segments
using matrix cell boundaries and creating non-neighboring
connections (NNCs). A basic EDFM approach using
Cartesian grids and advanced EDFM approach using
Corner point and unstructured grids will be covered.
Embedded Discrete Fracture Modeling and Application in
Reservoir Simulation is an essential reference for anyone
interested in performing reservoir simulation of
conventional and unconventional fractured reservoirs.
Highlights the current state-of-the-art in reservoir simulation
of unconventional reservoirs Offers understanding of the
impacts of key reservoir properties and complex fractures
on well performance Provides case studies to show how to
use the EDFM method for different needs
The accelerated growth of the world population creates an
increase of energy needs. This requires new paths for oil
supply to its users, which can be potential hazardous sources
for individuals and the environment. Risk Analysis for
Prevention of Hazardous Situations in Petroleum and
Natural Gas Engineering explains the potential hazards of
petroleum engineering activities, emphasizing risk
assessments in drilling, completion, and production, and the
gathering, transportation, and storage of hydrocarbons.
Designed to aid in decision-making processes for
environmental protection, this book is a useful guide for
engineers, technicians, and other professionals in the
petroleum industry interested in risk analysis for preventing
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hazardous situations.
Integrated Reservoir Studies
Principles of Applied Reservoir Simulation
Water Resources and Reservoir Engineering
Standard Handbook of Petroleum and Natural Gas
Engineering
Volume 2: Reservoir Engineering
The reservoir-engineering tutorial
discusses issues and data critically
important engineers. The geophysics
tutorial has explanations of the tools and
data in case studies. Then each chapter
focuses on a phase of field life:
exploration appraisal, development
planning, and production optimization.
The last chapter explores emerging
technologies.
In the modem language of reservoir
engineering by reservoir description is
understood the totality of basic local
information concerning the reservoir
rock and fluids which by various
procedures are extrapolated over the
entire reservoir. Fracture detection,
evaluation and processing is another
essential step in the process of fractured
reservoir description. In chapter 2, all
parameters related to fracture density
and fracture intensity, together with
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various procedures of data processing
are discussed in detail. After a number of
field examples, developed in Chap. 3, the
main objective remains the quantitative
evaluation of physical properties. This is
done in Chap. 4, where the evaluation of
fractures porosity and permeability, their
correlation and the equivalent ideal
geometrical models versus those
parameters are discussed in great detail.
Special rock properties such as capillary
pressure and relative permeability are
reexamined in the light of a doubleporosity reservoir rock. In order to
complete the results obtained by direct
measurements on rock samples, Chap. 5
examines fracturing through indirect
measurements from various logging
results. The entire material contained in
these five chapters defines the basic
physical parameters and indicates
procedures for their evaluation which
may be used further in the description of
fractured reservoirs.
Earth science is becoming increasingly
quantitative in the digital age.
Quantification of geoscience and
engineering problems underpins many of
the applications of big data and artificial
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intelligence. This book presents
quantitative geosciences in three parts.
Part 1 presents data analytics using
probability, statistical and machinelearning methods. Part 2 covers reservoir
characterization using several
geoscience disciplines: including
geology, geophysics, petrophysics and
geostatistics. Part 3 treats reservoir
modeling, resource evaluation and
uncertainty analysis using integrated
geoscience, engineering and
geostatistical methods. As the petroleum
industry is heading towards operating oil
fields digitally, a multidisciplinary
skillset is a must for geoscientists who
need to use data analytics to resolve
inconsistencies in various sources of
data, model reservoir properties,
evaluate uncertainties, and quantify risk
for decision making. This book intends to
serve as a bridge for advancing the
multidisciplinary integration for digital
fields. The goal is to move beyond using
quantitative methods individually to an
integrated descriptive-quantitative
analysis. In big data, everything tells us
something, but nothing tells us
everything. This book emphasizes the
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integrated, multidisciplinary solutions
for practical problems in resource
evaluation and field development.
The Imperial College Lectures in
Petroleum EngineeringVolume 2:
Reservoir EngineeringWorld Scientific
Publishing Company
Reservoir Compartmentalization
The Imperial College Lectures in
Petroleum Engineering
Mathematical Techniques in Oil Recovery
Drilling and Completion in Petroleum
Engineering
Carbonate Reservoir Characterization: A
Geologic-Engineering Analysis
Designing an efficient drilling program is a key
step for the development of an oil and/or gas
field. Variations in reservoir pressure, saturation
and temperature, induced by reservoir production
or CO2 injection, involve various coupled physical
and chemical processes. Geomechanics, which
consider all thermohydromechanical phenomena
involved in rock behavior, play an important role
in every operation involved in the exploitation of
hydrocarbons, from drilling to production, and in
CO2 geological storage operations as well.
Pressure changes in the reservoir modify the in
situ stresses and induce strains, not only within
the reservoir itself, but also in the entire
sedimentary column. In turn, these stress
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variations and associated strains modify the fluids
flow in the reservoir and change the wellbore
stability parameters. This book offers a large
overview on applications of Geomechanics to
petroleum industry. It presents the fundamentals
of rock mechanics, describes the methods used to
characterise rocks in the laboratory and the
modelling of their mechanical behaviour ; it gives
elements of numerical geomechanical modelling
at the site scale. It also demonstrates the role of
Geomechanics in the optimisation of drilling and
production : it encompasses drillability, wellbore
stability, sand production and hydraulic fracturing
; it provides the basic attainments to deal with
the environmental aspects of heave or
subsidence of the surface layers, CO2
sequestration and well abandonment ; and it
shows how seismic monitoring and
geomechanical modelling of reservoirs can help to
optimise production or check cap rock integrity.
This book will be of interest to all engineers
involved in oil field development and petroleum
engineering students, whether drillers or
producers. It aims also at providing a large range
of potential users with a simple approach of a
broad field of knowledge.
Reservoir Engineering focuses on the
fundamental concepts related to the development
of conventional and unconventional reservoirs
and how these concepts are applied in the oil and
gas industry to meet both economic and technical
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challenges. Written in easy to understand
language, the book provides valuable information
regarding present-day tools, techniques, and
technologies and explains best practices on
reservoir management and recovery approaches.
Various reservoir workflow diagrams presented in
the book provide a clear direction to meet the
challenges of the profession. As most reservoir
engineering decisions are based on reservoir
simulation, a chapter is devoted to introduce the
topic in lucid fashion. The addition of practical
field case studies make Reservoir Engineering a
valuable resource for reservoir engineers and
other professionals in helping them implement a
comprehensive plan to produce oil and gas based
on reservoir modeling and economic analysis,
execute a development plan, conduct reservoir
surveillance on a continuous basis, evaluate
reservoir performance, and apply corrective
actions as necessary. Connects key reservoir
fundamentals to modern engineering applications
Bridges the conventional methods to the
unconventional, showing the differences between
the two processes Offers field case studies and
workflow diagrams to help the reservoir
professional and student develop and sharpen
management skills for both conventional and
unconventional reservoirs
Shale Gas and Tight Oil Reservoir Simulation
delivers the latest research and applications used
to better manage and interpret simulating
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production from shale gas and tight oil reservoirs.
Starting with basic fundamentals, the book then
includes real field data that will not only generate
reliable reserve estimation, but also predict the
effective range of reservoir and fracture
properties through multiple history matching
solutions. Also included are new insights into the
numerical modelling of CO2 injection for
enhanced oil recovery in tight oil reservoirs. This
information is critical for a better understanding
of the impacts of key reservoir properties and
complex fractures. Models the well performance
of shale gas and tight oil reservoirs with complex
fracture geometries Teaches how to perform
sensitivity studies, history matching, production
forecasts, and economic optimization for shalegas and tight-oil reservoirs Helps readers
investigate data mining techniques, including the
introduction of nonparametric smoothing models
Practical Reservoir Characterization expertly
explains key technologies, concepts, methods,
and terminology in a way that allows readers in
varying roles to appreciate the resulting
interpretations and contribute to building
reservoir characterization models that improve
resource definition and recovery even in the most
complex depositional environments. It is the
perfect reference for senior reservoir engineers
who want to increase their awareness of the
latest in best practices, but is also ideal for team
members who need to better understand their
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role in the characterization process. The text
focuses on only the most critical areas, including
modeling the reservoir unit, predicting well
behavior, understanding past reservoir
performance, and forecasting future reservoir
performance. The text begins with an overview of
the methods required for analyzing,
characterizing, and developing real reservoirs,
then explains the different methodologies and the
types and sources of data required to
characterize, forecast, and simulate a reservoir.
Thoroughly explains the data gathering methods
required to characterize, forecast, and simulate a
reservoir Provides the fundamental background
required to analyze, characterize, and develop
real reservoirs in the most complex depositional
environments Presents a step-by-step approach
for building a one, two, or three-dimensional
representation of all reservoir types
The Petroleum Engineering Handbook:
Sustainable Operations
Methods and Applications in Reservoir Geophysics
Petroleum Reservoir Rock and Fluid Properties,
Second Edition
Advanced Petroleum Reservoir Simulation
Shale Gas and Tight Oil Reservoir Simulation

"This book covers the fundamentals of
reservoir engineering in the recovery of
hydrocarbons from underground reservoirs. It
provides a comprehensive introduction to the
topic, including discussion
of recovery
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processes, material balance, fluid properties
and fluid flow. It also contains details of
multiphase flow, including pore-scale
displacement processes and their impact on
relative permeability, with a presentation of
analytical solutions to multiphase flow
equations. Created specifically to aid students
through undergraduate and graduate courses,
this book also includes exercises with worked
solutions, and examples of previous exam
papers for further guidance and practice. As
part of the Imperial College Lectures in
Petroleum Engineering, and based on a
lecture series on the same topic, Reservoir
Engineering provides the introductory
information needed for students of the earth
sciences, petroleum engineering, engineering
and geoscience."--Publisher's website.
A comprehensive and practical guide to
methods for solving complex petroleum
engineering problems Petroleum engineering
is guided by overarching scientific and
mathematical principles, but there is
sometimes a gap between theoretical
knowledge and practical application.
Petroleum Engineering: Principles,
Calculations, and Workflows presents methods
for solving a wide range of real-world
petroleum engineering problems. Each
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chapter deals with a specific issue, and
includes formulae that help explain primary
principles of the problem before providing an
easy to follow, practical application. Volume
highlights include: A robust, integrated
approach to solving inverse problems In-depth
exploration of workflows with model and
parameter validation Simple approaches to
solving complex mathematical problems
Complex calculations that can be easily
implemented with simple methods Overview
of key approaches required for software and
application development Formulae and model
guidance for diagnosis, initial modeling of
parameters, and simulation and regression
Petroleum Engineering: Principles,
Calculations, and Workflows is a valuable and
practical resource to a wide community of
geoscientists, earth scientists, exploration
geologists, and engineers. This accessible
guide is also well-suited for graduate and
postgraduate students, consultants, software
developers, and professionals as an
authoritative reference for day-to-day
petroleum engineering problem solving.
The Complete, Up-to-Date, Practical Guide to
Modern Petroleum Reservoir Engineering This
is a complete, up-to-date guide to the practice
of petroleum reservoir engineering, written by
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one of the world’s most experienced
professionals. Dr. Nnaemeka Ezekwe covers
topics ranging from basic to advanced,
focuses on currently acceptable practices and
modern techniques, and illuminates key
concepts with realistic case histories drawn
from decades of working on petroleum
reservoirs worldwide. Dr. Ezekwe begins by
discussing the sources and applications of
basic rock and fluid properties data. Next, he
shows how to predict PVT properties of
reservoir fluids from correlations and
equations of state, and presents core
concepts and techniques of reservoir
engineering. Using case histories, he
illustrates practical diagnostic analysis of
reservoir performance, covers essentials of
transient well test analysis, and presents
leading secondary and enhanced oil recovery
methods. Readers will find practical coverage
of experience-based procedures for geologic
modeling, reservoir characterization, and
reservoir simulation. Dr. Ezekwe concludes by
presenting a set of simple, practical principles
for more effective management of petroleum
reservoirs. With Petroleum Reservoir
Engineering Practice readers will learn to •
Use the general material balance equation for
basic reservoir analysis • Perform volumetric
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and graphical calculations of gas or oil
reserves • Analyze pressure transients tests
of normal wells, hydraulically fractured wells,
and naturally fractured reservoirs • Apply
waterflooding, gasflooding, and other
secondary recovery methods • Screen
reservoirs for EOR processes, and implement
pilot and field-wide EOR projects. • Use
practical procedures to build and characterize
geologic models, and conduct reservoir
simulation • Develop reservoir management
strategies based on practical principles
Throughout, Dr. Ezekwe combines thorough
coverage of analytical calculations and
reservoir modeling as powerful tools that can
be applied together on most reservoir
analyses. Each topic is presented concisely
and is supported with copious examples and
references. The result is an ideal handbook for
practicing engineers, scientists, and
managers—and a complete textbook for
petroleum engineering students.
This second edition of the original volume
adds significant new innovations for
revolutionizing the processes and methods
used in petroleum reservoir simulations. With
the advent of shale drilling, hydraulic
fracturing, and underbalanced drilling has
come a virtual renaissance of scientific
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methodologies in the oil and gas industry.
New ways of thinking are being pioneered,
and Dr. Islam and his team have, for years
now, been at the forefront of these important
changes. This book clarifies the underlying
mathematics and physics behind reservoir
simulation and makes it easy to have a range
of simulation results along with their
respective probability. This makes the risk
analysis based on knowledge rather than
guess work. The book offers by far the
strongest tool for engineers and managers to
back up reservoir simulation predictions with
real science. The book adds transparency and
ease to the process of reservoir simulation in
way never witnessed before. Finally, No other
book provides readers complete access to the
3D, 3-phase reservoir simulation software that
is available with this text. A must-have for any
reservoir engineer or petroleum engineer
working upstream, whether in exploration,
drilling, or production, this text is also a
valuable textbook for advanced students and
graduate students in petroleum or chemical
engineering departments.
Practical Reservoir Engineering and
Characterization
Geothermal Reservoir Engineering
Principles of Petroleum Reservoir Engineering
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Geomechanics in Reservoir Simulation
An Official Publication of the Society of
Petroleum Engineers
All too often, senior reservoir managers have
found that their junior staff lack an
adequate understanding of reservoir
management techniques and best practices
needed to optimize the development of oil and
gas fields. Written by an expert
professional/educator, Integrated Reservoir
Asset Management introduces the reader to the
processes and modeling paradigms needed to
develop the skills to increase reservoir
output and profitability and decrease
guesswork. One of the only references to
recognize the technical diversity of modern
reservoir management teams, Fanchi seamlessly
brings together concepts and terminology,
creating an interdisciplinary approach for
solving everyday problems. The book starts
with an overview of reservoir management,
fluids, geological principles used to
characterization, and two key reservoir
parameters (porosity and permeability). This
is followed by an uncomplicated review of
multi-phase fluid flow equations, an overview
of the reservoir flow modeling process and
fluid displacement concepts. All exercises
and case studies are based on the authors 30
years of experience and appear at the
conclusion of each chapter with hints in
addition of full solutions. In addition, the
book will be accompanied by a website
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featuring supplementary case studies and
modeling exercises which is supported by an
author generated computer program.
Straightforward methods for characterizing
subsurface environments Effortlessly gain and
understanding of rock-fluid interaction
relationships An uncomplicated overview of
both engineering and scientific processes
Exercises at the end of each chapter to
demonstrate correct application Modeling
tools and additional exercise are included on
a companion website
Reservoir Engineering
Petroleum Engineering: Principles,
Calculations, and Workflows
Fundamentals and Applications
Proceedings of the Seventh Conference of the
British Dam Society Held at the University of
Stirling, 24-27 June 1992
Dynamic Well Testing in Petroleum Exploration
and Development
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