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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
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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

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
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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

multiphase  fluid  flow  in  porous  and  fractured  reservoirs  discusses  the  process  of
modeling fluid flow in petroleum and natural gas reservoirs a practice that has become
increasingly complex thanks to multiple fractures in horizontal drilling and the discovery
of  more  unconventional  reservoirs  and  resources  the  book  updates  the  reservoir
engineer of today with the latest developments in reservoir simulation by combining a
powerhouse of theory analytical and numerical methods to create stronger verification
and  validation  modeling  methods  ultimately  improving  recovery  in  stagnant  and
complex  reservoirs  going  beyond  the  standard  topics  in  past  literature  coverage
includes well treatment non newtonian fluids and rheological models multiphase fluid
coupled with geomechanics in reservoirs and modeling applications for unconventional
petroleum resources the book equips today s reservoir engineer and modeler with the
most  relevant  tools  and  knowledge  to  establish  and  solidify  stronger  oil  and  gas
recovery  delivers  updates  on  recent  developments  in  reservoir  simulation  such  as
modeling  approaches  for  multiphase  flow  simulation  of  fractured  media  and
unconventional  reservoirs  explains  analytical  solutions  and  approaches  as  well  as
applications to modeling verification for today s reservoir problems such as evaluating
saturation and pressure profiles and recovery factors or displacement efficiency utilize
practical codes and programs featured from online companion website

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
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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 serves as a reference resource for advanced graduate
students in fields related to petroleum

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

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
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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  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  geologic  engineering 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
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the advanced undergraduate and graduate levels

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

data  driven  analytics  is  enjoying  unprecedented  popularity  among  oil  and  gas
professionals many reservoir engineering problems associated with geological storage
of co2 require the development of numerical reservoir simulation models this book is the
first to examine the contribution of artificial intelligence and machine learning in data
driven  analytics  of  fluid  flow  in  porous  environments  including  saline  aquifers  and
depleted gas and oil reservoirs drawing from actual case studies this book demonstrates
how smart proxy models can be developed for complex numerical reservoir simulation
models smart proxy incorporates pattern recognition capabilities of artificial intelligence
and  machine  learning  to  build  smart  models  that  learn  the  intricacies  of  physical
mechanical and chemical interactions using precise numerical simulations this ground
breaking  technology  makes  it  possible  and  practical  to  use  high  fidelity  complex
numerical reservoir simulation models in the design analysis and optimization of carbon
storage in geological formations projects

As recognized, adventure as skillfully as experience about lesson, amusement, as
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