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managed  pressure  drilling  fundamentals  methods  and  applications  first  edition
provides the basic infrastructure and extended support necessary for drilling engineers
to apply managed pressure drilling to their operations enhanced with multiple new
chapters and contributions from both academic and corporate authors this reference
provides engineers with the basic processes and equipment behind mpd other sections
explain the latest technology and real world case studies such as how to optimize the
managed pressure drilling system how to choose the best well candidate for mpd and
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how to lower costs for land based operations packed with a glossary list of standards
and a well classification system this book is a flagship reference for drilling engineers
on how to understand basics and advances in this fast paced area of oil  and gas
technology demonstrates  the value in  safety  improvement  time and cost  savings
sustainability  and  reduced  carbon  footprint  that  adoption  of  mpd  brings  to  well
construction delivers a fundamental collection on managed pressure drilling equipment
methods procedures best  practices and field cases presents a balance of  information
that  ranges  from historical  details  and background theory  to  practical  application
includes multiple  critical  chapters dealing with all  major  mpd variants  mpd event
detection control systems and automation how to plan and risk mpd where mpd fits in
the well delivery process and its future outlook

managed pressure drilling mpd is a technique utilized in drilling to manage annular
pressure  hold  reservoir  influx  and  divert  mud  returns  away  safely  from  the  rig  floor
through a closed loop system thus mpd plays key roles in well control operations and in
drilling deepwater wells however despite the operational safety and economic benefits
limited  information  is  available  on  understanding  the  complexity  of  mpd  system
furthermore the  oil  and gas  industry  currently  relies  on  a  flow monitoring  system for
earlier  kick  detection  but  faces  severe  flaws and limited progress  has  been made on
approach that monitors kick from downhole due to the complexity of  offshore drilling
operations  thus  the  main  objective  of  this  research  is  to  assess  the  safety  and
reliability of mpd in this research following novel contributions have been made several
dynamic  downhole  drilling  parameters  have  been  identified  to  enhance  earlier  kick
detection technique during drilling including about 33 89 damping of bit rock vibrations
due to gas kick a reliability assessment model has been developed to estimate the
failure probability of an mpd system as 5 74 the assess the increase in reliability of kick
control  operation  increases  from  94  to  97  due  to  structural  modification  of  the  mpd
components  identify  that  mpd  operational  failure  modes  are  non  sequential  and
identify that an mpd control system is the most safety critical components in an mpd
system  an  automated  mpd  control  model  which  implements  a  nonlinear  model
predictive controller nmpc and a two phase hydraulic flow model has been developed
to perform numerical simulations of an mpd operation and lastly an integrated dynamic
blowout risk model dbrm to assess the safety during an mpd operation has been
developed and its operation involves three key steps a dynamic bayesian network dbn
model a numerical simulation of an mpd control operation and dynamic risk analysis to
assess the safety of the well control operation as drilling conditions change over time
the dbrm also implemented novel kick control variables to assess the success failure of
an mpd operation i e its safety and are instrumental in providing useful information to
predict the performance of diagnose the failure of an mpd operation and has been
successfully applied to replicate the dynamic risk of blowout risk scenarios presented
in an mpd operation at the amberjack field case study from the gulf of mexico
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fault diagnosis is useful for technicians to detect isolate identify faults and troubleshoot
bayesian  network  bn  is  a  probabilistic  graphical  model  that  effectively  deals  with
various uncertainty problems this model is increasingly utilized in fault diagnosis this
unique  compendium  presents  bibliographical  review  on  the  use  of  bns  in  fault
diagnosis in the last decades with focus on engineering systems subsequently eleven
important  issues  in  bn  based  fault  diagnosis  methodology  such  as  bn  structure
modeling  bn  parameter  modeling  bn  inference  fault  identification  validation  and
verification  are  discussed  in  various  cases  researchers  professionals  academics  and
graduate students will better understand the theory and application and benefit those
who are keen to develop real bn based fault diagnosis system

principles  of  petroleum  geoscience  offers  a  comprehensive  exploration  of  essential
concepts  and  methodologies  in  the  field  authored  by  experts  we  bridge  geology
geophysics  engineering  and  environmental  science  providing  an  interdisciplinary
perspective  our  topics  span  sedimentary  basin  analysis  reservoir  characterization
seismic interpretation and well logging along with the latest advancements in research
and technology we present real world examples and case studies to illustrate practical
applications in petroleum exploration and production helping readers grasp complex
ideas through practical insights with up to date content this resource is invaluable for
students researchers and professionals in petroleum geoscience equipping them to
meet modern challenges in hydrocarbon exploration and development

advances in terrestrial drilling ground ice and underwater includes the latest drilling
and excavation principles  and processes for  terrestrial  environments  the chapters
cover the history of drilling and excavation drill  types drilling techniques and their
advantages and associated issues rock coring including acquisition damage control
caching and transport and data interpretation as well as unconsolidated soil drilling
and borehole stability this book includes a description of the basic science of the
drilling process associated processes of breaking and penetrating various media the
required hardware and the process of excavation and analysis of the sampled media
describes recent advances in terrestrial drilling discusses drilling in the broadest range
of media including terrestrial surfaces ice and underwater from shallow penetration to
very  deep provides  an in  depth description of  key drilling  techniques and the unified
approach to assessing the required tools  for  given drilling requirements discusses
environmental  effects  on  drilling  current  challenges  of  drilling  and  excavation  and
methods  that  are  used  to  address  these  examines  novel  drilling  and  excavation
approaches dr yoseph bar cohen is the supervisor of the electroactive technologies
group ndeaa jpl nasa gov and a senior research scientist at the jet propulsion lab
caltech pasadena ca his research is focused on electro mechanics including planetary
sample handling mechanisms novel actuators that are driven by such materials as
piezoelectric and eap also known as artificial muscles and biomimetics dr kris zacny is
a senior  scientist  and vice president of  exploration systems at  honeybee robotics
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altadena  ca  his  expertise  includes  space  mining  sample  handling  soil  and  rock
mechanics extraterrestrial drilling and in situ resource utilization isru

this two volume set includes the latest principles behind the processes of drilling and
excavation on earth and other planets it covers the categories of drills the history of
drilling and excavation various drilling techniques and associated issues rock coring
acquisition damage control caching and transport restoration of in situ conditions and
data interpretation as  well  as  unconsolidated soil  drilling and borehole stability  it
describes the drilling process from basic science and associated process of breaking
and  penetrating  various  media  and  the  required  hardware  and  the  process  of
excavation and analysis of the sampled media

with  extraction  out  of  depleted  wells  more  important  than  ever  this  new  and
developing technology is literally changing drilling engineering for future generations
never  before  published  in  book  form  these  cutting  edge  technologies  and  the
processes that surround them are explained in easy tounderstand language complete
with worked examples problems and solutions this volume is invaluable as a textbook
for both the engineering student and the veteran engineer who needs to keep up with
changing technology

the upstream oil and gas industry has witnessed a marked increase in the number of
wells drilled in areas with elevated subsurface formation pressures and narrow drilling
margins managed pressure drilling mpd techniques have been developed to deal with
the  challenge  of  narrow  margin  wells  offering  great  promise  for  improved  rig  safety
and reduced non productive time automation of mpd operations can ensure improved
control  over  wellbore  pressure  profiles  and  there  are  several  commercial  solutions
currently  available  however  these  automation  efforts  seldom  take  into  account  the
uncertainty and complex dynamics inherent in subsurface environments and usually
assume ideally functioning sensors and actuators which is rarely the case in real world
drilling operations this dissertation describes a set of tools and methods that can form
the  basis  for  an  automation  framework  for  mpd  systems  with  specific  focus  on  the
surface back pressure technique of mpd model based control algorithms with robust
reference  tracking  as  well  as  methods  for  detecting  system faults  and  handling
modeling uncertainty are integrated with a novel multi phase hydraulics model the
control  system  and  event  detection  modules  are  designed  using  physics  based
representations of the drilling processes as well as models relating uncertain variables
in a probabilistic  fashion validation on high fidelity simulation models is  conducted in
order to ascertain the effectiveness of the developed methods

drilling in challenging conditions require precise control over hydrodynamic parameters
for safer and efficient operation in oil and gas industries automated managed pressure
drilling  mpd  is  one  of  such  drilling  solution  which  helps  to  maintain  operational
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parameters effectively over conventional drilling technique the main goal is to maintain
bottomhole pressure between reservoir formation pressure and fracture pressure with
kick mitigation ability real life mpd system has to confront nonlinearity induced by
drilling  fluid  rheology  and  flow  parameters  to  obtain  a  better  understanding  of  this
operation a lab scale experimental setup has been developed reynolds number and
pressure drop per unit length were considered to obtain hydrodynamic similarity a
vertical concentric pipe arrangement has been used to represent the drill string and
annular casing region a linearized gain switching proportional integral pi controller and
a nonlinear model predictive controller nmpc have been developed to automate the
control operation in the experimental setup a linearizer has been designed to address
the  choke  nonlinearity  based  on  the  flow  and  pressure  criteria  a  gain  switching  pi
controller  has  been  developed  which  is  able  to  control  pressure  and  flow  conditions
during pipe extension pump failure  and influx attenuation cases on the other  hand a
nonlinear hammerstein weiner model has been developed which assists in bottomhole
pressure estimation using pump flow rate and choke opening the identified model has
been integrated with a nmpc algorithm to achieve effective control  within predefined
pressure  and  flow  constraints  lastly  a  performance  comparison  has  been  provided
between  the  linearized  gain  switching  pi  controller  and  nmpc  controller

if done properly mpd can improve economics for any well being drilled by reducing a
rig s nonproductive time written for engineers drilling managers design departments
and operations personnel managed pressure drilling modeling is based on the author s
on experience and offers instruction on planning designing and executing mpd projects
compact and readable the book provides a step by step methods for understanding
and solve problems involving variables such as backpressure variable fluid density fluid
rheology circulating friction hole geometry and drillstring diameter all mpd variations
are covered including constant bottomhole pressure pressurized mudcap drilling and
dual gradient drilling case histories from actual projects are designed and analyzed
using proprietary simulation software online

the  influx  of  reservoir  fluid  kick  has  a  significant  impact  on  drilling  operations
unmitigated kick can lead to a blowout causing financial losses and impacting human
lives on the rig kick is an unmeasured disturbance in the system and so detection
estimation  and  mitigation  are  essential  for  the  safety  and  efficiency  of  the  drilling
operation our main objective is to develop a real time warning system for a managed
pressure  drilling  mpd  system  in  the  first  part  of  the  research  an  unscented  kalman
filter  ukf  based  estimator  was  implemented  to  simultaneously  estimate  the  bit  flow
rate and kick the estimated kick is further used to predict the impact of the kick
optimal control theory is used to calculate the time to mitigate the kick in the best case
scenario  an  alarm  system  is  developed  based  on  total  predicted  influx  and  pressure
rise in the system and compared with actual well operation control matrix thus the
proposed method can estimate monitor and manage kick in real time enhancing the
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safety  and  efficiency  of  the  mpd  operation  so  a  robust  warning  framework  for  the
operators based on real life operational conditions is created in the second part of the
research proposed frameworks are successfully validated by applying to several case
studies

effectively  apply  modern  fracturing  methods  in  horizontal  wells  improve  productivity
and maximize natural gas extraction using the practical information contained in this
comprehensive guide written by world renowned experts fracturing horizontal wells
features complete details on the latest fracking tools and technologies illustrations
tables and real world examples are found throughout discover how to handle site
selection  and  testing  build  accurate  simulations  and  efficiently  extract  energy  from
horizontal  sources  including  shale  formations  environmental  standards  regulatory
compliance and safety protocols are also included fracturing horizontal wells covers
fracture  stimulation  of  horizontal  wells  transitioning  from  vertical  to  horizontal
wellbores  reservoir  engineering  aspects  of  horizontal  wells  reservoir  engineering
aspects  of  fractured  horizontal  wells  fracturing  horizontal  wells  rock  mechanics
overview  drilling  of  horizontal  wells  proppant  and  proppant  transport  fracture
diagnostic  testing  interval  isolation  horizontal  completion  fracturing  methods  and
techniques  use  of  well  logging  measurements  and  analysis  for  fracturing  design
fracture treatment diagnostics environmental stewardship
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