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the use of numerical reservoir simulation with high speed electronic computers has
gained wide acceptance throughout the petroleum industry for making engineering
studies of a wide variety of oil and gas reservoirs throughout the world these reservoir
simulators have been designed for use by reservoir engineers who possess little or no
background in the numerical mathematics upon which they are based in spite of the
efforts  to  improve  numerical  methods  to  make  reservoir  simulators  as  reliable
efficient and automatic as possible the user of a simulator is faced with a myriad of
decisions that have nothing to do with the problem to be solved this book combines a
review of  some basic  reservoir  mechanics  with  the  derivation  of  the  differential
equations that reservoir simulators are designed to solve

an introduction to petroleum reservoir simulation is aimed toward graduate students
and professionals in the oil and gas industry working in reservoir simulation it begins
with a review of fluid and rock properties and derivation of basic reservoir engineering
mass  balance  equations  then  equations  and  approaches  for  numerical  reservoir
simulation are introduced the text starts with simple problems 1d single phase flow in
homogeneous reservoirs with constant rate wells and subsequent chapters slowly
add complexities heterogeneities nonlinearities multi dimensions multiphase flow and
multicomponent flow partial  differential  equations and finite differences are then
introduced but it will  be shown that algebraic mass balances can also be written
directly on discrete grid blocks that result in the same equations many completed
examples and figures will be included to improve understanding an introduction to
petroleum reservoir  simulation  is  designed for  those  with  their  first  exposure  to
reservoir simulation including graduate students in their first simulation course and
working professionals who are using reservoir simulators and want to learn more
about  the  basics  presents  basic  equations  and  discretization  for  multiphase
multicomponent  transport  in  subsurface  media  in  a  simple  easy  to  understand
manner features illustrations that explain basic concepts and show comparison to
analytical solutions and commercial simulators includes dozens of completed example
problems on a small number of grid blocks offers pseudocode and exercises to allow
the reader to develop their own computer based numerical simulator that can be
verified against analytical solutions and commercial simulators

this book covers and expands upon material presented by the author at a cbms nsf
regional conference during a ten lecture series on multiphase flows in porous media
and their simulation it begins with an overview of classical reservoir engineering and
basic  reservoir  simulation methods and then progresses through a  discussion of
types  of  flows  single  phase  two  phase  black  oil  three  phase  single  phase  with
multicomponents compositional and thermal the author provides a thorough glossary
of petroleum engineering terms and their units along with basic flow and transport
equations and their unusual features and corresponding rock and fluid properties the
practical aspects of reservoir simulation such as data gathering and analysis selection
of a  simulation model  history matching and reservoir  performance prediction are
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summarized audience this book can be used as a text for advanced undergraduate
and  first  year  graduate  students  in  geology  petroleum  engineering  and  applied
mathematics as a reference book for geologists petroleum engineers and applied
mathematicians or as a handbook for practitioners in the oil industry prerequisites are
calculus  basic  physics  and  some knowledge  of  partial  differential  equations  and
matrix  algebra  contents  list  of  figures  list  of  tables  list  of  notation  preface
introduction chapter 1 a glossary of petroleum terms chapter 2 single phase flow and
numerical solution chapter 3 well modeling chapter 4 two phase flow and numerical
solution chapter 5 the black oil model and numerical solution chapter 6 transport of
multicomponents in a fluid and numerical solution chapter 7 compositional flow and
numerical solution chapter 8 nonisothermal flow and numerical solution chapter 9
practical topics in reservoir simulation bibliography index

reservoir simulation has been in practice for more than 50 years but it has recently
gained significant momentum because of its wider application to the increasingly
complex  reservoir  systems  of  today  reservoir  simulation  problems  and  solutions
provides petroleum engineers with extensive practice in the art of problem solving
strengthening their critical thinking solution strategies and preparing them for the
unique problems they will encounter in this dynamic field built on the fundamental
concepts  and solutions of  the original  exercises  found in  basic  applied  reservoir
simulation turgay ertekin jamal h abou kassem and gregory r  king this new book
provides an additional 180 exercises and solutions that fully illustrate the intricacies
of reservoir simulation methodology turgay ertekin is professor emeritus of petroleum
and natural gas engineering at the pennsylvania state university where he has been a
member of the faculty for more than 40 years qian sun is a research engineer at new
mexico institute of mining and technology his research focuses mainly on numerical
reservoir simulation and artificial intelligence applications in reservoir engineering jian
zhang is a phd graduate at penn state his research focuses on rate and pressure
transient analysis numerical reservoir simulation artificial neural networks and neuro
simulation

this book systematically introduces readers to the simulation theory and techniques
of  multiple  media  for  unconventional  tight  reservoirs  it  summarizes  the  macro
microscopic  heterogeneities  the  features  of  multiscale  multiple  media  the
characteristics of complex fluid properties the occurrence state of continental tight
oil  and gas reservoirs in china and the complex flow characteristics and coupled
production mechanism under unconventional development patterns it also discusses
the simulation theory of multiple media for unconventional tight oil and gas reservoirs
mathematic model of flow through discontinuous multiple media geological modeling
of discrete multiscale multiple media and the simulation of multiscale multiphase flow
regimes and multiple media in addition to the practical application of simulation and
software for unconventional tight oil and gas it also explores the development trends
and  prospects  of  simulation  technology  the  book  is  of  interest  to  scientific
researchers and technicians engaged in the development of oil and gas reservoirs and
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serves as a reference resource for advanced graduate students in fields related to
petroleum

presents numerical methods for reservoir simulation with efficient implementation
and  examples  using  widely  used  online  open  source  code  for  researchers
professionals and advanced students this title is also available as open access on
cambridge core

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 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  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

reservoir simulation machine learning and modeling helps the engineer step into the
current  and most  popular  advances in  reservoir  simulation learning from current
experiments and speeding up potential collaboration opportunities in research and
technology this  reference explains  common terminology concepts  and equations
through multiple figures and rigorous derivations better preparing the engineer for
the next step forward in a modeling project and avoid repeating existing progress well
designed exercises case studies and numerical examples give the engineer a faster
start on advancing their own cases both computational methods and engineering
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cases are explained bridging the opportunities between computational science and
petroleum engineering this book delivers a critical reference for today s petroleum
and  reservoir  engineer  to  optimize  more  complex  developments  understand
commonly used and recent progress on definitions models and solution methods used
in  reservoir  simulation  world  leading modeling  and algorithms to  study flow and
transport behaviors in reservoirs as well as the application of machine learning gain
practical knowledge with hand on trainings on modeling and simulation through well
designed case studies and numerical examples

develop  build  and  deploy  accurate  mathematical  models  for  hydrocarbon
reservoirsthis practical resource discusses the construction of reservoir models and
the  implementation  of  these  models  in  both  forward  and  inverse  modes  using
numerical analytical empirical and artificial intelligence techniques written by a pair of
experts in the field reservoir engineering models analytical and numerical approaches
clearly explains the complicated building processes of mathematical models and lays
out  cutting  edge  solution  protocols  advanced  chapters  teach  the  assembly  of
complex  physical  processes  using  principles  of  physics  thermodynamics  and
mathematics you will learn to optimize decision making processes applicable to the
management of  field  development and extraction activities  coverage includes an
introduction to reservoir engineering models mathematics of reservoir engineering
reservoir engineering fundamentals hydrocarbon fluid models and thermodynamics
reservoir  engineering  transport  equations  analytical  and  numerical  reservoir
engineering  solutions  proxy  and  hybrid  models  in  reservoir  engineering

numerical simulators for oil reservoirs have been developed over the last twenty years
and are now widely used by oil  companies the research however has taken place
largely within the industry itself  and has remained somewhat inaccessible to the
scientific  community  this  book  hopes  to  remedy  the  situation  by  means  of  its
synthesized  presentation  of  the  models  used  in  reservoir  simulation  in  a  form
understandable to both mathematicians and engineers the book aims to initiate a
rigorous mathematical study of the immiscible flow models partly by using the novel
global  pressure approach in  treating incompressible  two phase problems a  finite
element approximation technique based on the global pressure variational model is
presented and new approaches to the modelling of various kinds of multiphase flow
through porous media are introduced much of the material is highly original and has
not been presented elsewhere the mathematical and numerical models should be of
great interest to applied mathematicians and to engineers seeking an alternative
approach to reservoir modelling

co written by a world renowned petroleum engineer this breakthrough new volume
teaches engineers how to configure place and produce horizontal and multilateral
wells in geologically complicated reservoirs select optimal well spacings and fracture
separations and how to manage factors influencing well productivity using proven
cost effective and user friendly simulation methods charged in the 1990s with solving
some  of  petroleum  engineering  s  biggest  problems  that  the  industry  deemed
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unsolvable the authors of this innovative new volume solved those problems not just
using a well published math model but one optimized to run rapidly the first time
every time this not only provides numerical output but production curves and color
pressure  plots  automatically  and each in  a  single  hour  of  desk  time using  their
multisim software that is featured in this volume secondary school students at the
aldine  independent  school  district  delivered  professional  quality  simulations  in  a
training program funded by some of the largest energy companies in the world think
what you as a professional engineer could do in your daily work valuable with or
without the software this volume is the cutting edge of reservoir engineering today
prefacing each chapter with a trade journal summary followed by hands on details
allowing readers to replicate and extend results for their own applications this volume
covers  parent  child  multilateral  well  and fracture flow interactions reservoir  flow
analysis many other issues involving fluid flow fracturing and many other common
unsolvable problems that engineers encounter every day it is a must have for every
engineer s bookshelf
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