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Investigation of Carbonated Water Injection (CWI) for
Enhanced Oil Recovery at the Pore and Corescale
Oil recovery by CO2 injection has been studied in the laboratory and applied in the ﬁeld, however, for the most part,
CO2 injection lacks acceptable sweep eﬃciency. Various CO2 injection strategies such as CO2 alternating water and
gas (CO2-WAG) and CO2 simultaneous alternating water and gas (CO2-SWAG) have been suggested to alleviate this
problem and improve oil recovery. The amount of CO2 required can be a limiting factor especially in oﬀshore
applications. Thus, carbonated water injection (CWI) has recently been given considerable attention as it requires less
CO2 for the injection and increases the sweep eﬃciency. This study provides an overview of previous work on the topic
and outlines the results of an integrated experimental, theoretical, and simulation investigation of the CWI for
enhanced oil recovery (EOR). The eﬀect of carbonated water injection on vertical displacement (gravity eﬀect) at both
the pore-scale and core-scale was investigated in this study. The novelty of this research is to investigate the
performance of water ﬂooding (WF) and CWI in the presence of gravity using homogeneous and heterogeneous
(fractured) porous media. The ﬁrst phase of this research investigates the pore-scale displacement phenomena which
occurs in the presence of CWI in a glass micromodel. Although the eﬀects of many parameters have been studied, an
investigation of the eﬀect of gravity displacement and heterogeneous porous media on trapped oil extraction using
CWI, is deﬁcient in the current literature. To evaluate the potential use of CWI for vertical displacement and oil
extraction, a series of experiments in medium pressure homogeneous and heterogeneous (fractured) micromodels
were designed at 2.1 MPa (305 psi) and 21°C (69.8 °F). The oil saturation proﬁle, ﬂuid ﬂow pattern, pore-scale
mechanisms, and trapped oil mobilization were analyzed during the experiments. The results of CWI showed an
increased vertical sweep eﬃciency compared to water ﬂooding. The ﬂuid ﬂow pattern in both water ﬂooding and CWI
showed that the carbonated water phase has a better sweep eﬃciency. Secondary CWI resulted in 16.8% additional oil
recovery compared to water ﬂooding. After a visual investigation of the impact of CWI on oil recovery and oil
distribution in micromodels, core ﬂooding experiments were designed to qualify and compare the eﬀectiveness of
water ﬂooding, water alternating CO2 gas (CO2-WAG), and CWI at reservoir conditions considering the solubility of CO2
in seawater and oil. The results of the core ﬂooding experiments were evaluated using a simulation study. The results
of core ﬂooding experiments showed that secondary CWI obtained the highest recovery factor of 74.8% compared to
66.5% in CO2-WAG and 64.2% in tertiary CWI processes. The third phase the research was to simulate and predict the
experimental results using Computer Modeling Group (CMG version 2014) software. The ﬂuid model was constructed
using CMG-WinPropTM to create the compositions and properties of the CO2-oil and CO2-brine mixtures. The ﬂuid
model was incorporated into the compositional and unconventional reservoir simulator, CMG-GEMTM, in order to
reproduce the CWI and CO2-WAG ﬂooding tests conducted in this study. The simulation results indicated that CWI had
a higher oil recovery factor compared to water ﬂooding and CO2-WAG. In summary, this comprehensive study
highlights the CWI applicability for vertical oil sweep eﬃciency and enhanced oil recovery in homogeneous and
heterogeneous porous media.
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Carbon Dioxide Enhanced Oil Recovery and
Sequestration in the Orion Oil Field in the North Slope
Region of Alaska
Carbon dioxide ﬂooding in viscous oil systems has been proven to improve oil recovery and store CO2 in several
geologic basins worldwide. With global energy steadily transitioning towards decarbonization, CO2-EOR and
Sequestration can reduce the carbon footprint from crude oil production. Although well accepted globally, the
potential of improved oil recovery and CO2 storage capacity has not been extensively studied in Alaska. Since the CO2
injection process involves phase transition, reservoir simulation becomes more complex. It requires reliable techniques
to estimate the ultimate recovery factor, oil production rate, and CO2 storage volumes precisely. This study focuses on
carbon dioxide enhanced oil recovery (CO2-EOR) and storage in the Orion satellite ﬁeld of Alaska, its ability to reduce
greenhouse gases, and the technical and economic feasibility of a CO2 ﬂooding project. In this study, the PengRobinson equation of state is tuned to model ﬂuid behavior from the respective sands accurately. Core ﬂooding results
from the Orion Oil Pool in the Schrader Bluﬀ Formation provided the basis for developing relative permeability curves
for the various layers in the geological model. The geological model was then coupled with the developed ﬂuid model
and introduced into a compositional simulator capable of handling the heterogeneous complexity to simulate CO2
injection. Simulations suggested that the CO2 gas injection is partially miscible in the Orion reservoir at pressures
close to the average initial reservoir pressure. Consequently, CO2 mixes with oil in the reservoir, reduces oil viscosity,
increases oil mobility, and improves oil recovery. Diﬀerent simulation scenarios were considered and compared,
including the eﬀects of ﬂuid injection mixtures on oil recovery, well trajectory eﬀects, and production bottom hole
pressure eﬀects on oil recovery. A considerable volume of injected CO2 is expected to be sequestered in the reservoir,
for which economic analysis is conducted for tax credit purposes. The results show that 40% Enriched CO2 injection
achieved the highest oil recovery, which highlights the importance of selecting the appropriate injector and producer
well trajectory. This work provides insights into the optimum CO2 gas ﬂooding controlling parameters for incremental
oil production through sensitivity analysis. The study's novelty is further expanded by quantifying the potential of CO2
sequestration in each layer of the Orion oil ﬁeld.

Focus on Remaining Oil and Gas Reserves
Akademiai Kiado "Providing a clear cross-section of the recent scientiﬁc advances in mining and oilﬁeld chemistry,
authors from several diﬀerent countries discuss issues such as: the dwindling supplies of conventional hydrocarbons;
antiquated power networks; and obsolete or new environmental regulations that may threaten the western world into
a new energy crisis."

Russian Chemical Reviews
Enhanced Oil Recovery Field Case Studies
Gulf Professional Publishing Enhanced Oil Recovery Field Case Studies bridges the gap between theory and practice in a
range of real-world EOR settings. Areas covered include steam and polymer ﬂooding, use of foam, in situ combustion,
microorganisms, "smart water"-based EOR in carbonates and sandstones, and many more. Oil industry professionals
know that the key to a successful enhanced oil recovery project lies in anticipating the diﬀerences between plans and
the realities found in the ﬁeld. This book aids that eﬀort, providing valuable case studies from more than 250 EOR pilot
and ﬁeld applications in a variety of oil ﬁelds. The case studies cover practical problems, underlying theoretical and
modeling methods, operational parameters, solutions and sensitivity studies, and performance optimization strategies,
beneﬁtting academicians and oil company practitioners alike. Strikes an ideal balance between theory and practice
Focuses on practical problems, underlying theoretical and modeling methods, and operational parameters Designed for
technical professionals, covering the fundamental as well as the advanced aspects of EOR

Economically and Environmentally Sustainable Enhanced
Oil Recovery
John Wiley & Sons There have been many books on the topic of Enhanced Oil Recovery (EOR) over the last 100 years.
They all, however, focus on how to recover more oil faster, taking a rather myopic approach. The solutions presented
all work fantastically in theory and even in the laboratory, but each fails to produce results in the ﬁeld with long-term
success. The petroleum industry is almost resigned to the belief that for an EOR technique to be successful, it must be
propped up with public funds or must compromise environmental integrity. In line with modern engineering practices,
previous books discuss how existing technologies can be tweaked to accommodate for any shortcomings that just
came to light. This book is unlike any other book on the topic of recovery in particular and engineering in general. This
groundbreaking volume is a continuation of the author’s and his research group’s work that started publishing on the
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subject of global sustainability involving energy and the environment, dating back to early 2000s. Starting with a
paradigm shift in engineering that involves a long-term focus, rather than looking for short-term solutions, the
methods and theories presented here delve into applying green engineering and zero waste principles to EOR.
Historically, EOR has received mixed success, mainly because innovations in these disciplines relied heavily on
processed materials, which are both uneconomical and toxic to the environment. This book explains how engineers
missed entirely the causes of unsustainability in these technologies due to the prevalence of many myths that are
embedded in modern engineering. Once these myths are deconstructed, the appropriate technologies emerge and the
merits of them both in terms of economic and environmental beneﬁts become clear. The book reveals how previous
practices in EOR can be replaced with their sustainable versions while saving in material costs. A number of innovative
technologies are introduced that can render well known technologies, such as steam ﬂood, in situ combustion,
chemical ﬂooding, and microbial EOR environmentally sustainable and economically attractive. A triple dividend is
received once these technologies are applied in otherwise marginal reservoirs, unconventional plays and even
abandoned formations. The overall reserve, which reﬂects recoverable oil with new technologies, goes up drastically.
Further beneﬁts are drawn when processes such as value addition of waste material is performed. Overall this book
shows how EOR can be rendered green while increasing the proﬁtability. This is in stark contrast to the past practices
that considered environmental integrity as a drain on proﬁtability. This book proves that a paradigm shift can turn a
“technological disaster” into a technological marvel.

Development of Petroleum Reservoirs
Theory and Practice
Akademiai Kiado This book is exploitation technology oriented and it covers both theory and practice with respect to
petroleum reservoirs. Both English language and Russian professional literature are analyzed and elaborated
considering interparticle and dual porosity reservoirs. The book consists of four parts. Part I deals with geological
principles for recovery processes; Part II deals with classical recovery processes focusing on planning and analysis of
technologies; Part III looks at enhanced recovery methods of oil and gas; and Part IV includes diﬀerent topics
necessary for reservoir engineering planning and analysis. A number of examples and practical data are presented
which are relevant to technology and recovery eﬃciency. The book is recommended for students; geologists; reservoir
and production engineers who are engaged with crude oil, natural gas, and water production from structures that are
located underground; and even for those specialists who deal with gas storage in porous rocks

Sci-tech News
Global Energy Policy and Security
Springer Science & Business Media Despite eﬀorts to increase renewables, the global energy mix is still likely to be
dominated by fossil-fuels in the foreseeable future, particularly gas for electricity and oil for land, air and sea
transport. The reliance on depleting conventional oil and natural gas resources and the geographic distribution of
these reserves can have geopolitical implications for energy importers and exporters. Global Energy Policy and
Security examines the security of global and national energy supplies, as well as the sensitivity and impacts of
sustainable energy policies which emphasize the various political, economic, technological, ﬁnancial and social factors
that inﬂuence energy supply, demand and security. Multidisciplinary perspectives provide the interrelated topics of
energy security and energy policy within a rapidly changing socio-political and technological landscape during the 21st
century. Included are two main types of interdisciplinary papers. One set of papers deals with technical aspects of
energy eﬃciency, renewable energy and the use of tariﬀs. The other set of papers focuses on social, economic or
political issues related to energy security and policy, also describing research, practical projects and other concrete
initiatives being performed in diﬀerent parts of the world. This book will prove useful to all those students and
researchers interested in the connections between energy production, energy use, energy security and the role of
energy policies.

Incentives for Tertiary Enhanced Recovery Techniques,
Crude Oil Production
Hearing Before the Committee on Energy and Natural
Resources, United States Senate, Ninety-ﬁfth Congress,
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Second Session, on S. 2623 ... S. 2999, July 17, 1978
Contracts and Grants for Cooperative Research on
Enhanced Oil and Gas Recovery and Improved Drilling
Methods; Progress Review
Building Corporate IQ – Moving the Energy Business from
Smart to Genius
Executive Guide to Preventing Costly Crises
Springer Science & Business Media Building Corporate IQ - Moving the Energy Business from Smart to Genius gives a clear
outline of organizational intelligence and provides a framework for practitioners of good leadership. The synthesis
starts with an overview of the fundamental skills and competencies mastered by leaders and team members in
organizations. Building Corporate IQ - Moving the Energy Business from Smart to Genius also includes a corporate IQ
test that is designed to help leaders gain insight into how their organization can stay at the competitive frontier.
Illustrated with case studies from the energy sector, Building Corporate IQ - Moving the Energy Business from Smart to
Genius explains the guiding principles of organizational learning, with the goal of developing better organizational
intelligence. It is intended as an indispensable guide for managers at all levels to help them meet and recognize new
challenges in the corporate innovation process. “For the third millennium, with the increase in depersonalized
electronic communication, business leaders, especially in the energy industry, must quickly develop organizational
intelligence in their organizations to survive. This book sets out the modus operandi.” Crispian McCredie, former
Managing Director and Publisher, The Petroleum Economist “MBA graduates and seasoned professionals will ﬁnd this
executive guide a powerful reference during their careers.” Ken Graham, former Head Global Leadership Development,
Shell

Membrane Engineering for the Treatment of Gases
Volume 1: Gas-Separation Problems with Membranes
Royal Society of Chemistry This two volume set presents the state-of-the-art, and potential for future developments, in
membrane engineering for the separation of gases.

Modern Chemical Enhanced Oil Recovery
Theory and Practice
Gulf Professional Publishing Crude oil development and production in U.S. oil reservoirs can include up to three distinct
phases: primary, secondary, and tertiary (or enhanced) recovery. During primary recovery, the natural pressure of the
reservoir or gravity drive oil into the wellbore, combined with artiﬁcial lift techniques (such as pumps) which bring the
oil to the surface. But only about 10 percent of a reservoir's original oil in place is typically produced during primary
recovery. Secondary recovery techniques to the ﬁeld's productive life generally by injecting water or gas to displace oil
and drive it to a production wellbore, resulting in the recovery of 20 to 40 percent of the original oil in place. In the
past two decades, major oil companies and research organizations have conducted extensive theoretical and
laboratory EOR (enhanced oil recovery) researches, to include validating pilot and ﬁeld trials relevant to much needed
domestic commercial application, while western countries had terminated such endeavours almost completely due to
low oil prices. In recent years, oil demand has soared and now these operations have become more desirable. This
book is about the recent developments in the area as well as the technology for enhancing oil recovery. The book
provides important case studies related to over one hundred EOR pilot and ﬁeld applications in a variety of oil ﬁelds.
These case studies focus on practical problems, underlying theoretical and modelling methods, operational parameters
(e.g., injected chemical concentration, slug sizes, ﬂooding schemes and well spacing), solutions and sensitivity studies,
and performance optimization strategies. The book strikes an ideal balance between theory and practice, and would be
invaluable to academicians and oil company practitioners alike. Updated chemical EOR fundamentals providing clear
picture of fundamental concepts Practical cases with problems and solutions providing practical analogues and
experiences Actual data regarding ranges of operation parameters providing initial design parameters Step-by-step
calculation examples providing practical engineers with convenient procedures
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Boron
The Rosen Publishing Group, Inc Explains the characteristics of boron, where it is found, how it is used by humans, and its
relationship to other elements found in the periodic table.

SPE Reservoir Evaluation & Engineering
Selected Topics on Improved Oil Recovery
Transactions of the International Conference on
Improved Oil Recovery, 2017
Springer This book presents articles from the International Conference on Improved Oil Recovery, CIOR 2017, held in
Bandung, Indonesia. Highlighting novel technologies in the area of Improved Oil Recovery, it discusses a range of
topics, including enhanced oil recovery, hydraulic fracturing, production optimization, petrophysics and formation
evaluation.

Project Risk Management
Essential Methods for Project Teams and Decision
Makers
John Wiley & Sons An easy to implement, practical, and proven risk management methodology for project managers and
decision makers Drawing from the author's work with several major and mega capital projects for Royal Dutch Shell,
TransCanada Pipelines, TransAlta, Access Pipeline, MEG Energy, and SNC-Lavalin, Project Risk Management: Essential
Methods for Project Teams and Decision Makers reveals how to implement a consistent application of risk methods,
including probabilistic methods. It is based on proven training materials, models, and tools developed by the author to
make risk management plans accessible and easily implemented. Written by an experienced risk management
professional Reveals essential risk management methods for project teams and decision makers Packed with training
materials, models, and tools for project management professionals Risk Management has been identiﬁed as one of the
nine content areas for Project Management Professional (PMP®) certiﬁcation. Yet, it remains an area that can get
bogged down in the real world of project management. Practical and clearly written, Project Risk Management:
Essential Methods for Project Teams and Decision Makers equips project managers and decision makers with a
practical understanding of the basics of risk management as they apply to project management. (PMP and Project
Management Professional are registered marks of the Project Management Institute, Inc.)

Library of Congress Subject Headings
Library of Congress Subject Headings
Library of Congress Subject Headings
Fossil Energy Update
Library of Congress Subject Headings
Asian Oil & Gas
An Environmental Evaluation of Potential Petroleum
Development on the National Petroleum Reserve in
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Alaska
Federal Register
P-Z
Thermal Methods of Petroleum Production
Elsevier Until now, information on Russian enhanced oil recovery (EOR) research work and ﬁeld experience has not been
available in English. This work, originally published in Russian, describes in a systematic manner recent Russian
laboratory and ﬁeld research, as well as industrial experience of applying thermal EOR methods in diﬀerent Russian oil
ﬁelds - some with high viscosity crudes and others with low viscosity. It is written by two leading Russian specialists,
and contains 116 diagrams (curves, graphs, designs), and 36 tables (research data). The book will be valuable to
petroleum companies throughout the world, oil ﬁeld servicing companies, petroleum engineering consultants, and
libraries of technical institutes and universities.

Oil and Gas Production Handbook: An Introduction to Oil
and Gas Production
Lulu.com

Integrated Solutions for Energy & Facility Management
CRC Press 1-Energy Management2-Geoexchange3-Energy Service & E-Commerce4-Combined Heat &
Power/Cogeneration5-Environmental Technology6-Plant & Facilities Management7-Facilities E-Solutions

Petroleum Abstracts
Enhanced Recovery Methods for Heavy Oil and Tar
Sands
Elsevier Recent oil price ﬂuctuations continue to stress the need for more eﬃcient recovery of heavy oil and tar sand
bitumen resources. With conventional production steadily declining, advances in enhanced recovery will be required so
that oil production can be extended and reservoirs last longer. A practical guide on heavy-oil related recovery methods
is essential for all involved in heavy oil production. To feed this demand, James Speight, a well-respected scientist and
author, provides a must-read for all scientists, engineers and technologists that are involved in production
enhancement. In Enhanced Recovery Methods for Heavy Oil and Tar Sands, Speight provides the current methods of
recovery for heavy oil and tar sand bitumen technology, broken down by thermal and non-thermal methods. An
engineer, graduate student or professional working with heavy oil, upcoming and current, will greatly beneﬁt from this
much-needed text.

Journal of Petroleum Technology
Comptes Rendus Du ... Congrès International de
Mécanique Des Sols Et de la Géotechnique
Cases and Materials on the Law of Oil and Gas
West Publishing Company

Oil and Gas Law
Lexis Nexis Matthew Bender
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Future Energy
Improved, Sustainable and Clean Options for our Planet
Elsevier As the demand for global energy increases, fact-based evaluations of alternative energy sources are needed in
order to address the growing interest in how energy is produced, provided, and transported in sustainable ways.
Future Energy, Second Edition provides scientists and decision makers with the knowledge they need to understand
the relative importance and magnitude of various energy production methods in order to make the energy decisions
needed for sustaining development and dealing with climate change. The second edition of Future Energy looks at the
present energy situation and extrapolates to future scenarios related to global warming and the increase of carbon
dioxide and other greenhouse gases in the atmosphere. This thoroughly revised and updated edition contains over 30
chapters on all aspects of future energy, each chapter updated and expanded by expert scientists and engineers in
their respective ﬁelds providing an unbiased and balanced view of the future of energy. Provides readers with an upto-date overview of available energy options, both traditional and renewable, as well as the necessary tools to make
informed decisions regarding selection, use, and environmental impacts. Covers a wide spectrum of future energy
resources presented in a single book with chapters written by experts of the particular ﬁeld Eleven new chapters
including chapters on: solar heating, energy resources in developing nations and frontiers in oil and gas, Arctic drilling
and unconventional oil and gas sources, thorium in nuclear ﬁssion, ethanol and other options for future transport fuel,
fracking, smart grids, new batteries, environmental issues and the energy options for China

Geothermal Energy Update
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