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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
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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

stratification i e density variations in a reservoir occurs due to temperature variations as a result of surface heat exchange
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and plays an important role in determining the water quality of a reservoir this role is determined through the influence of

density variations on the movement of water in the reservoir therefore the primary objective of a prediction of stratified flow

hydrodynamics in reservoirs is to enable scientists to compute temperature distributions and water transports insofar as they

affect various water quality parameters one objective of the environmental water quality operational study ewqos program of

the u s army corps of engineers is to provide district and division offices with a tool for predicting reservoir hydrodynamics

over periods of time extending from the initial setup of thermal stratification in the spring through its breakup in the fall such a

predictive technique will subsequently be used in the prediction of water quality parameters both two and three dimensional

unsteady variable density heat conducting models have been investigated during the past year this investigation has centered

around an analysis of both the mathematical and numerical bases of individual models as well as their ability to simulate a

density underflow

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
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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

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

this book describes the state of the art of the mathematical theory and numerical analysis of imaging some of the applications

covered in the book include computerized tomography magnetic resonance imaging emission tomography electron microscopy

ultrasound transmission tomography industrial tomography seismic tomography impedance tomography and nir imaging

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
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evaluation of optimal operating policies review of water supply options sedimentation effects the environmental aspects and the

economic viability of reservoirs

this book provides a self contained introduction to the simulation of flow and transport in porous media written by a

developer of numerical methods the reader will learn how to implement reservoir simulation models and computational algorithms

in a robust and efficient manner the book contains a large number of numerical examples all fully equipped with online code and

data allowing the reader to reproduce results and use them as a starting point for their own work all of the examples in the

book are based on the matlab reservoir simulation toolbox mrst an open source toolbox popular popularity in both academic

institutions and the petroleum industry the book can also be seen as a user guide to the mrst software it will prove

invaluable for researchers professionals and advanced students using reservoir simulation methods this title is also available as

open access on cambridge core
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