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gas reservoir  engineering is the branch of  reservoir  engineering that  deals exclusively with
reservoirs of non associated gas the prime purpose of reservoir engineering is the formulation of
development  and production plans that  will  result  in  maximum recovery for  a given set  of
economic environmental  and technical  constraints this is not  a one time activity but  needs
continual updating throughout the production life of a reservoir the objective of this book is to
bring together the fundamentals of  gas reservoir  engineering in a coherent  and systematic
manner it is intended both for students who are new to the subject and practitioners who may
use this book as a reference and refresher each chapter can be read independently of the others



Answer Of Gas Reservoir Engineering John Lee

2 Answer Of Gas Reservoir Engineering John Lee

and includes several completely worked exercises these exercises are an integral part of the
book they not only illustrate the theory but also show how to apply the theory to practical
problems chapters 2 3 and 4 are concerned with the basic physical properties of reservoirs and
natural  gas fluids insofar as of  relevance to gas reservoir  engineering chapter 5 deals with the
volumetric estimation of hydrocarbon fluids in place and the recoverable hydrocarbon reserves of
gas reservoirs chapter 6 presents the material balance method a classic method for the analysis
of reservoir  performance based on the law of conservation of mass chapters 7 10 discuss
various aspects of the flow of natural gas in the reservoir and the wellbore single phase flow in
porous and permeable media gaswell testing methods based on single phase flow principles the
mechanics of gas flow in the wellbore the problem of water coning the production of water along
with the gas in gas reservoirs with underlaying bottom water  chapter  11 discusses natural
depletion the common development option for dry and wet gas reservoirs the development of
gas  condensate  reservoirs  by  gas  injection  is  treated  in  chapter  12  appendix  a  lists  the
commonly used units in gas reservoir engineering along with their conversion factors appendix b
includes some special physical and mathematical constants that are of particular interest in gas
reservoir engineering finally appendix c contains the physical properties of some common natural
gas components

gas reservoir engineering provides the undergraduate as well as the graduate student with an
introduction  to  fundamental  problem solving  in  gas  reservoir  engineering  through  practical
equations and methods although much oil well technology applies to gas wells many differences
exist this book helps students understand and recognize these differences to enable appropriate
handling of gas reservoir problems natural gas production has become increasingly important in
the u s and the wellhead revenue generated from it is now greater than the wellhead revenue
generated from oil production because this trend eventually will be followed worldwide we feel
that it is important to emphasize gas reservoir engineering courses at the undergraduate level
and to have a textbook devoted to this purpose this book also serves as an introduction to gas
reservoir engineering for graduate students and practicing petroleum engineers although much of
the technology for oil wells applies to gas wells there are still many differences it is important to
learn these differences and to have a good fundamental background in how to recognize and
handle them we have tried to provide practical equations and methods while emphasizing the
fundamentals on which they are based we have not attempted to be complete in the sense of
presenting the best known solution s to all problems in this area of technology in many cases we
didn t even present the problem much less a solution instead we concentrated on fundamentals
and hope to have made the literature in gas reservoir engineering more accessible both now and
in the future if you don t find your favorite topic in the table of contents or in the index it simply
didn t make our short list of fundamentals that we believed to be key parts of the literature

development of volcanic gas reservoirs the theory key technologies and practice of hydrocarbon
development introduces the geological and dynamic characteristics of development in volcanic
gas reservoirs using examples drawn from the practical experience in china of honing volcanic
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gas reservoir development the book gives guidance on how to effectively develop volcanic gas
reservoirs  and  similar  complex  types  of  gas  reservoir  it  introduces  basic  theories  key
technologies and uses practical examples it is the first book to systematically cover the theories
and key technologies of volcanic gas reservoir development as volcanic gas reservoirs constitute
a new research area the distribution and rules for  development  still  being studied difficulties in
well  deployment  and  supportive  development  technology  engender  further  challenges  to
development however in the past decade research and development in the songliao and junggar
basins has led to marked achievements in volcanic gas reservoir development introduces the
theory  key  technologies  and practice  of  volcanic  gas  reservoir  development  provides  links
between  theory  and  practice  highlighting  key  technologies  for  targeted  development  offers
guidance on complex issues in volcanic gas reservoir development presents practical evidence
from effective development and exploitation of gas reservoirs

the development of tight gas reservoirs over the last half century has profoundly affected and
expanded the petroleum industry moreover our improved understanding of tight gas reservoirs
from finding  characterizing  testing  modeling  and  developing  them to  producing  their  resources
economically can be felt not only throughout our industry but also throughout our economy and
indeed our daily routines abundant reliable and inexpensive natural gas has truly transformed
many aspects of our modern lifestyles within the last decade for example the world has made
great  strides  in  switching  from  coal  fired  to  gas  fired  electricity  generation  with  a  resulting
reduction  of  us  co2  emissions  of  14  since  2005  our  expanded knowledge  of  natural  gas
development and production has further advanced the goal of achieving energy independence
transforming the us from a gas importer into the third largest liquid natural gas lng exporter in the
world it  is truly hard to overstate the efficacy of our understanding and exploitation of tight gas
reservoirs the four parts contained in this book methodically and comprehensively unfold the
technical elements of developing tight gas reservoirs they are written with an industry wide
audience  in  mind  to  help  the  student  understand  fundamental  concepts  to  provide
comprehensive  reference  material  for  the  experienced  engineer  for  the  practitioner  in  the  field
looking for case studies and analogues for those readers curious of mathematical detail and
theory  where it  will  surely  lay  the foundation for  many future academic investigations and
doctoral theses this book is comprehensive enough to apply equally to those readers interested
in tight oil reservoirs common fundamentals many similar concepts just larger molecules this
book s organization supports its methodological approach part 1 introduces tight gas resources
including  definitions  and  beginning  concepts  thorough  analyses  of  tight  gas  resource  types
conventional shale and coalbed methane and their geographical distribution and reserves are
given this part describes shale gas plays within north america in detail part 2 begins where the
study of  all  reservoirs begin with detailed characterization chapters within this  part  discuss
geological considerations over various scales as well as detailed concepts in well testing and
modeling to determine necessary formation properties part 3 details all aspects of designing
planning modeling and executing hydraulic fracture treatments and provides details on fracture
initiation geometry and propagation part  4 contains 23 case histories of  tight  gas reservoir
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development

well production performance analysis for shale gas reservoirs volume 66 presents tactics and
discussions that are urgently needed by the petroleum community regarding unconventional oil
and gas resources development and production the book breaks down the mechanics of shale
gas reservoirs and the use of mathematical models to analyze their performance features an in
depth analysis of shale gas horizontal fractured wells and how they differ from their conventional
counterparts includes detailed information on the testing of fractured horizontal wells before and
after fracturing offers in depth analysis of numerical simulation and the importance of this tool for
the development of shale gas reservoirs

reserves  estimation  for  geopressured  gas  reservoirs  aims  to  introduce  the  principles  and
methods for  calculating reserves of  geopressured gas reservoirs  with  the material  balance
method presenting advantages disadvantages and applicable conditions of various methods the
book based on manual analysis explains methods and calculation steps with more than 30 gas
reservoir examples it will  help gas reservoir engineers learn basic principles and calculation
methods and familiarize themselves with the content of the software black box which in turn
helps improve the level of gas field performance analysis and the level of gas field development
introduces 22 methods such as the hammerlindl method 1971 ramagost farshad method 1981
roach method 1981 poston chen akhtar method 1994 hedong sun method 2019 2020 2021 et al
offers one stop shopping for the gas reservoir engineer on reserve estimation for geopressured
gas reservoirs including mathematical models analyzing processes analysis examples and pros
and cons suitable for the beginner intermediate and advanced user who has a background in
reservoir engineering provides a large number of examples about hpht gas reservoirs reflects the
combination  promotion  and  redevelopment  of  the  gas  reservoir  engineering  theory  and  field
practice

underground  energy  is  important  for  the  whole  society  development  but  conventional
underground energy is becoming exhausted the energy for deep reservoirs usually 3500m for
petroleum engineering 1000m for mining engineering is diverse including not limited shale gas oil
tight  gas  oil  hot  dry  rock  geothermal  reservoirs  and  coal  gasification  although  it  has  abundant
reserves  the  energy  production  from  deep  reservoirs  is  difficult  in  stimulations  because  the
geological conditions for those deep reservoirs are tougher than those for conventional reservoirs
such as high in situ stress obvious heterogeneity in rock properties and complex natural fracture
networks meanwhile common technologies also have environmental impacts the development
trend of production technology for deep reservoirs requires it  to be environment friendly or
decrease environmental impacts at least co2 utilization may achieve this environmental aim in
order  to  efficiently  produce  energy  from  deep  reservoirs  technological  innovation  is  booming
around  north  america  europe  and  asia

natural gas reservoirs are obvious targets for carbon sequestration by direct carbon dioxide co2
injection by virtue of their proven record of gas production and integrity against gas escape
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carbon sequestration in depleted natural gas reservoirs can be coupled with enhanced gas
production by injecting co2 into the reservoir as it is being produced a process called carbon
sequestration with enhanced gas recovery csegr in this process supercritical co2 is injected deep
in the reservoir while methane ch4 is produced at wells some distance away the active injection
of co2 causes repressurization and ch4 displacement to allow the control and enhancement of
gas  recovery  relative  to  water  drive  or  depletion  drive  reservoir  operations  carbon dioxide
undergoes  a  large  change  in  density  as  co2  gas  passes  through  the  critical  pressure  at
temperatures near the critical temperature this feature makes co2 a potentially effective cushion
gas for gas storage reservoirs thus at the end of the csegr process when the reservoir is filled
with co2 additional benefit of the reservoir may be obtained through its operation as a natural gas
storage reservoir in this paper we present discussion and simulation results from tough2 eos7c of
gas mixture property prediction gas injection repressurization migration and mixing processes
that occur in gas reservoirs under active co2 injection

provides comprehensive information about the key exploration development and optimization
concepts required for gas shale reservoirs includes statistics about gas shale resources and
countries that have shale gas potential addresses the challenges that oil and gas industries may
confront for gas shale reservoir exploration and development introduces petrophysical analysis
rock physics geomechanics and passive seismic methods for gas shale plays details shale gas
environmental issues and challenges economic consideration for gas shale reservoirs includes
case studies of major producing gas shale formations

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 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
cutting edge 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

six years ago at the end of my professional career in the oil industry i left my management
position within agip s p a a major multinational oil company whose headquarters are in italy to
take up the chair in reservoir engineering at the university of bologna italy there i decided to
prepare what was initially intended to be a set of lecture notes for the students attending the
course however while preparing these notes i became so absorbed in the subject matter that i
soon found myself  creating a  substantial  volume of  text  which could  not  only  serve as a
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university course material but also as a reference for wider professional applications thanks to
the interest  shown by the then president  of  agip  ing giuseppe muscarella  this  did  indeed
culminate  in  the  publication  of  the  first  italian  edition  of  this  book  in  1989  the  translation  into
english and publication of  these volumes owes much to the encouragement of  the current
president of agip ing guglielmo moscato my grateful thanks are due to both gentlemen and now
the english  version  translated  from the  second italian  edition  and containing  a  number  of
revisions and much additional material as well as providing a solid theoretical basis for the
various topics this work draws extensively on my 36 years of  worldwide experience in the
development and exploitation of oil and gas fields
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