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Enhanced Oil Recovery
WATERFLOODING

Course Summary

Waterflooding is one of the most important methods of improving recovery from oil reservoirs. This
section of the course concentrates on reservoir and field operations aspects of water injection for
pressure maintenance and secondary recovery. Participants will study fractional displacement theory
and all methods available in the oil & gas industry to predict oil recovery. The course is a theoretical-
practical course where participants have to work towards solving a series of projects, and to immediately
apply the concepts, mathematical principles and theories presented and learned during the course.
Laptop computers will be used to solve problems related to waterflooding.

Course Objectives

v To understand and practice the prediction and interpretation of oil & gas reservoirs under different

known methods of water Injection.

v To review practices of the engineering aspects of waterflooding and prediction the immiscible

waterflooding displacement process.

v To review primary recovery mechanisms through the fundamentals of rock and fluid interaction to
the application of classical waterflood prediction techniques.
v Technical knowledge of waterflood pattern options and the effect of selection and orientation on

flood performance.

v Computer understanding the use and of Material Balance Software (MBE)

v Discussion and practical application of Waterflooding fundamental: Mobility Ratio; Reservoir
Heterogeneity and Sweet Efficiencies in Waterflooding and flooding Stages

v Injection Wells Specifications, Control and Hall Plot as a Monitoring Tool of after Injection Wells

v Practice to Determine Initial Vertical Water Saturation from Capillary Pressure Data

v - Discussion on “Practical Reservoir Management for Mature Waterflooding”.

Course Agenda

The Waterflooding Process and Waterflooding
Description

Oil and Gas Reservoir Evaluation by using MBE
Software
- The General Material Balance equation and
Concepts related to the equation
- Aquifer Modeling and Water Inflow Calculations:
Fethovich's Method for Water Inflow Calculations
- Automatic History Matching
- Qil reservoir Examples and Exercises

Immiscible Displacement Theory and Practical
Application
- Waterflood fundamental concepts and Waterflood
process stages
- Sweet efficiencies in Waterflooding and flooding
statges

Injection Wells Specification, Management and
Control
- Hall plot as a monitoring tool of injection wells

Vertical Distribution of Water Saturation
- Determine initial vertical water saturation from
capillary pressure data

Classical Waterflooding Prediction Methods and
MBE Compute Applications
- Buckley Leverett Fractional Equation and MEB
applications
- Example and exercise Buckley Leverett and Ultime
Recovery Calculation
- Determination of Coefficient of Permeability
Variation

Natural Water Inflow
- Hurst and van Everdingen (for aquifer fitting or
matching) (Optional)
- Fetkovich Analytical Aquifer Model
- Application exercise for classical methods
application: Material Balance Equation

Management for Mature Waterfloods
- Key factors that drives outcome of Waterfloods
- The key for maximizing Ea, EV and Evol
- Crucial role of the Injection Well and examples and
exercise

Computer Use of Economic of Waterflooding
- The Cost of Money: The big 4 economic measures
- Use for computer for examples and exercises

Learn more about our Strategic Learning Solutions for Oil & Gas
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Enhanced Oil Recovery
CO2 INJECTION

Course Summary

To acquaint reservoir engineers, geoscientists, and operating personnel with the fundamentals that imparts
the latest technological improvements in Enhanced Oil Recovery (EOR) via injection of COZ2. In this section of
the course, we review the fundamentals of miscibility, CO2 phase behaviour, screening criteria, design and
implementation, performance evaluation and a variety of case histories. All aspects of reservoir performance
during COZ2 injection are covered. CO2 Capture and Storage is a solution of the Global Warming problem in
the planet. This method can be the shorter term solutions to stabilize atmospheric CO2 concentration. We
present case studies of COZ2 projects that explore the application of current Oil- field technology.

Course Objectives

v Practical use of Oil Vaporization by CO2, Concept of Miscible Displacements, Temperature and Pressure

Affects on CO2 Injection Mechanisms.

v Revision and practice of CO2 Capture and Storage technology in the oilfield.
v Qil field Discussion and practice of recovery mechanisms of Cyclic CO2 Injection, Typical Performance of a
cyclic treatment and use of Predictive Method and Estimation of Viscosity reduction. Case Field

Applications in USA

v Geology: Fundamentals of and Important Differences between Sandstones and Carbonates Reservoir

from a point of view of CO2 Flooding.

v What Constitutes a Simulation Reservoir Characterization - Revision of Technical Paper related to the DOE

model

v Overview and practical Wellbore Management, Asphaltene Problems in CO2 Floods
v Technical Identification of Asphaltene problems; Laboratory technology to Characterize Asphaltene in

CO2 Injection Projects.

v Presentation, discussion and practice of CO2 Flood Surveillance of Successful EOR Programmes.

Course Agenda

Review of the EOR Concept and Worldwide Status
- Enhanced Oil Recovery Introduction
- Future of EOR and CO2 applications
- Initial Test

Definitions in Displacement processes Arial Areal and
Volumetric Sweep
- Efficiency Examples and Exercises to solve

CO2 - Crude Oil Properties, CO2 and Hydrocarbon
Phase Behavior and CO2 Flooding for EOR
- Concept of Miscible Displacements and Oil
Vaporization by CO2
- Temperature and Pressure Effects on COZ2 Injection
Mechanisms
- Compositional Study of Crude QOil Vaporization by CO2
injection
- Estimating Field Recovery by CO2 EOR
Single-well Cyclic Carbon Dioxide Injection
- Steps of Cyclic COZ2 Injection
- Recovery Mechanisms of Cyclic COZ2 Injection
- Predictive Method and Estimation of Viscosity
reduction
- Case Field Applications in USA

CO2 Flooding, Some Innovative Development
- Historical Hurdles and Acquiring the Technology
- -The World Class Economic Potential in the Permian
Basin (USA)
- A Review of Existing C02 Flood and Locating the
source of CO2

Introduction to a Typical COZ2 Production Goal
- Conversion of a Waterflood production process to
a CO2 Production Process - CO2 Flooding
Fundamentals

CO2 Flooding: Sandstone vs. Carbonate Reservoirs -
Introduction
- Setting the Stage, Sandstone vs. Carbonate
Perspective
- U.S. Flooding Statistics
- Future Flood Areas

Brief Introduction to Reservoir Modeling and
Simulation for CO2 Flooding: When and How
Reservoir Simulations can be used

Special note: The technical papers and the US DOE CO2
Simulator model will be provided to each student
participating in this professional course.

Wellbore Management in CO2 Floods
- Overview and Importance of Wellbore
Management
- Asphaltene Problems in CO2 Floods
- Technical Identification of Asphaltene problem

CO2 Capture and Storage - brief review of this topic

Conclusions and general discussions

Learn more about our Strategic Learning Solutions for Oil & Gas
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\Who Should Attend

This 5 day training course has been designed keeping in mind the issues faced by the following
personnel involved in Exploration & Production in the Oil & Gas industry: -

¢ EOR Specialists / Leaders ¢ Reservoir Engineers ¢ Geochemists ¢ Microbiologists ¢
¢ Field Development Engineers ¢

About your Expert Trainer
DR CHARLES F ALCOCER

petroEDGE

Dr Charles F Alcocer has more than 25 years of domestic and international
experience in the Oil & Gas industry in the areas of Nitrogen Injection, CO2
Flooding Processes, Waterflooding Processes, Thermal Recovery Processes,
Reservoir Engineering, Production and Environmental Engineering. During
1997 - 98, he was a Production/Reservoir Engineer Consultant-in-Residency
with Shell Offshsore, Inc headquartered in New Orleans. He was also a
consultant worldwide with Schlumberger. He has more than 15 years of
academic experience teaching graduate and undergraduate petroleum courses
and conducting research in the areas of EOR Processes, Production, Reservoir,
Envuronmental Engineering, Paraffin and Asphaltene deposition prevention and/or control. He is active
in consulting and teaching worldwide for the Oil & Gas Industry. Being a result and problem solving
oriented engineer and environmentalist, Dr. Alcocer holds a BS, MS, Ph.D. and Post Doctoral Research in
Petroleum Engineering from Oklahoma University. Dr. Alcocer is a former professor of Oklahoma
University, Montana University System, and The University of Louisiana, Lafayette, USA

Inventions: -

¢ "Electromagnetic Fluid Conditioning Apparatus and Method", US Patent Number 5,673,721 US
Patent awarded October 7, 1997.

¢ "Advanced Electromagnetic Fluid Conditioning Apparatus and Method", US Patent Number
5,899,220 US Patent awarded May 4, 1999.

¢ "Apparatus & System for Removing Nitrogen & Nitrogen Compounds from Wastewater and/or
Sewage’, Patent Pending # RB669-535-768US.

Publications:
+ Authored and/or co-authored 38 publications (Refereed Journals and Proceedings)
¢ Ph.D. Dissertation: Enhanced Oil Recovery topic
+ Special work for Ph.D. Qualification, The Data System of North America and Canada
+ Master's Thesis: High Viscosity Crude Oil Technology Applies to Venezuelan Fields
+ Engineering Thesis: Laboratory work on Relative Permeability Determination

Course Document, Materials and Requisites for all Participants
+ CD including technical papers for each participant.
+ MBE computer Software will be provided for each participant
+ COZ model will be made available during the course

« Its critical that all participants bring their laptops for the class

Learn more about our Strategic Learning Solutions for Oil & Gas
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About petroEDGE
Strategic Learning Solutions (SLS)

The core competencies of professionals in the Oil & Gas industry are constantly evolving. To meet this
ever growing gap, PetroEDGE Strategic Learning Solutions provides targeted up- to-date, practical and
technically sound training solutions that enable engineers to be continuously relevant in industry.

What is the value of our Strategic Learning Solutions (SLS) to you:
% Our ability to translate current Oil & Gas business challenges to training solutions to meet your short
to long term business needs.

% Unaffiliated to any technology or equipment service provider ensuring independent advice best
suited to your requirements and interests.

% Assisting in developing core engineering and management competencies to ensure capability
through functional training road-maps:
= Engineering Schools
= Upstream fundamentals
* Downstream fundamentals
= Management Skills Accelerator for Engineers & Technical Professionals

¢ Accelerate and engage your local workforce to stimulate personal development and increase
retention to initiate long-term commitments for global competitiveness.

% On-going research and local presence to facilitate continuous engagement and post training
support

Introducing the petroEDGE team members

Should you have any questions about our training solutions or suggestions to improve in our workshops, please
do not hesitate to contact any of our team members below.

Malina Raman
Strategic Learning & Development Director
DID: +65 6747 0775
KL Mobile: +6017 226 3637
Email: malina@asiaedge.net
Mohd. Fareed Marlina Abd Aziz
Head of Sales (Public Programmes) Learning & Development Manager
DID: +65 6748 2141 DID: +65 6741 6869
Mobile: +65 8139 6993 Mobile: +65 9234 9848
Email: fareed@asiaedge.net Email: marlina.aziz@asiaedge.net
Suzana Sulaiman Fazillah Abdul Hamit
Sales Manager (Public Programmes) Sales Executive (Public Programmes)
DID: +65 6741 6968 DID: +65 6743 8909
Mobile: +65 9896 4273 Mobile: +65 9450 5013
Email: suzana@asiaedge.net Email: fazillah@asiaedge.net
Faridah Nordin Mas Alina
Sales Executive (Public Programmes) Event Operations Manager
DID: +65 6748 8240 DID: +65 6848 9591
Mobile: +65 9001 2565 Mobile: +65 9632 8937
Email: faridah@asiaedge.net Email: mas@asiaedge.net

Learn more about our Strategic Learning Solutions for Oil & Gas

Call +65 67419927 or email info@petroedgeasia.net
www.petroedgeasia.net
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Upcoming public open enrolment courses in 2009

JULY

Well Completions and Interventions NEW! 20-23 KL
Applied Production Logging, Cased Hole & Production Log Evaluation 20-24 KL
Introduction to Exploration and Production for New Engineers and Technical Professionals 27 -28 Singapore
Rotating Equipment Excellence 27 - 30 KL
AUGUST

OSV Chartering and Contract Management with Elements of Maritime Law NEW! 3-4 KL
Competency & Capability Development in Oil & Gas 4-7 KL
Safety & Risk Management for Offshore Operations and Production 5-6 KL
Managing Generation X & Y for Engineering & Technical Professionals 17 - 18 KL
Drilling Essentials for New Engineers and Non-Technical Professionals 17 - 18 KL
SEPTEMBER

'lla're;:]gr;lsciilnzlesport Writing & Presentation Skills for Oil & Gas Engineers and Technical 14 - 16 Ho Chi Minh
LNG fundamentals with Michael Williams & Richard Harrison 301‘_1' élgct HK/KL
Eﬁ;ﬁ:zg:ﬂlg;glneenng School (Fundamentals of Reservoir Engineering & Applied Reservoir 28 Sep - 2 Oct KL
Introduction to Petrophysics 30 Sep - 2nd Oct KL
OCTOBER

Technical Report Writing & Presentation Skills for Oil & Gas Engineers "®"! 19-21 Abu Dhabi
Oil and Gas Financial Modelling 19-21 KL
Fundamentals of Petroleum Geology with Frank Jahn 26 - 28 KL
Platform Life Extension and Decomissioning 26 - 29 KL
Image Log Interpretation & Structural Geology Seismic Interpretation 26 - 29 KL
Pumps, compressors and their Drivers - Optimising Reliability & Total Cost of Ownership 26 - 31 KL
NOVEMBER

Effective Plant Turnaround Management 9-11 KL
Introduction to Exploration and Production for New Engineers and Technical Professionals 23-24 KL
Technigal Report Writing & Presentation Skills for Oil & Gas Engineers and Technical 23 .95 KL
Professionals

Finance for Non-Finance Professional in Oil & Gas and Fiscal Systems 23-25 KL
Subsea Pipeline Engineering with Andrew Palmer & Roger King 30 - 3 Dec KL
Enhanced Oil Recovery - CO2 Injection and Waterflooding 30 - 3 Dec KL
DECEMBER

Mature Field Development 1-3 KL
Leadership and Team Management Skills for Engineers and Technical Professionals 7-8 KL
EPCC Contract Law for Non Legal Managers and Engineers 7-9 KL

All of our open enrolment public courses are also available on-site for clients with unique requirements.

To learn more about our events, call Fareed at +65 6748 2141
email fareed@asiaedge.net or visit www.petroedgeasia.net

Learn more about our Strategic Learning Solutions for Oil & Gas
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REGISTRATION FORM

Kuala Lumpur, Malaysia Early Bird Price

Normal Price Group Discounts*

FULL 5 DAYS
ENHANCED OIL RECOVERY
\WATERFLOODING AND CO2 INJECTION

US$2,795.00 Q

PetroEdge recognises the value of
leaning in teams. Group bookings at the
same time from the same company
receive the following:

= 3 or more at 5% off

=5 or more at 7% off

= 8 of more at 10% off

US$2,995.00 4

* All other promotions including early bird are exclusive of the group discount.

AsiaEdge On-site Solutions

O Yes, | would like to organise this training on-site and save over 40% of total course fees!

For further information about On-site Solutions, please +65 67419927 or

email info@asiaedge.net

DELEGATE DETAILS

Name ObDr QMr QMrs QMs

Job Title

Telephone Fax

Email

Department

Company

Address

Country

Postcode

Head of Dept Qbr QMr QMrs O Ms

(Please photocopy this form to register multiple delegates)

If different from above
Attention Invoice to

Telephone
Email

Fax

4 Easy Ways to Register

Please note:

Online www.asiaedge.net P4 email info@asiaedge.net

= Indicate if you have already registered by
OPhone QFax QEmail dWeb

®Phone (65) 6741 9927 Fax (65) 6747 8737

= |f you have not received an acknowledgement before
the training course, please call us to confirm your
booking.

METHODS OF PAYMENT
U By Cheque / Bank Draft: Make payable to Asia Edge Pte Ltd
U By Direct Transfer: Please quote AE1 with the remittance advise
Account Name : Asia Edge Pte Ltd
Account Number : 665000774301
Bank Number : 508 Swift Code: OCBCSGSG
All bank charges to be borne by the payer. Please ensure that Asia
Edge Pte Ltd receives the full invoiced amount.

PAYMENT POLICY
Payment is due in full at the time of registration. Full payment is mandatory for
event attendance. | agree to Asia Edge Pte Ltd payment terms.

CANCELLATIONS & SUBSTITUTIONS: You may substitute delegates at
any time. ASIA EDGE PTE LTD does not provide refunds for cancellations. For
cancellations received in writing more than seven (7) days prior to the training
course you will receive a 100% credit to be used at another ASIA EDGE PTE
LTD training course for up to one year from the date of issuance. For
cancellations received seven (7) days or less prior to an event (including day
7), no credits will be issued. In the event that ASIA EDGE PTE LTD cancels an
event, delegate payments at the date of cancellation will be credited to a
future ASIA EDGE PTE LTD event. This credit will be available for up to one
year from the date of issuance. In the event that ASIA EDGE PTE LTD
postpones an event, delegate payments at the postponement date will be
credited towards the rescheduled date. If the delegate is unable to attend the
rescheduled event, the delegate will receive a 100% credit representing
payments

made towards a future ASIA EDGE PTE LTD event. This credit will be
available for up to one year from the date of issuance. No refunds will be
available for cancellations or postponements. ASIA EDGE PTE LTD is not
responsible for any loss or damage as a result of a substitution, alteration
or cancellation/postponement of an event. ASIA EDGE PTE LTD shall
assume no liability whatsoever in the event this training course is
cancelled, rescheduled or postponed due to a fortuitous event, Act of God,
unforeseen occurrence or any other event that renders performance of
this training course impracticable or impossible. For purposes of this
clause, a fortuitous event shall include, but not be limited to: war, fire,
labor strike, extreme weather or other emergency.

PROGRAM CHANGE POLICY: Please note that speakers and topics
were confirmed at the time of publishing; however, circumstances beyond
the control of the organizers may necessitate substitutions, alterations or
cancellations of the speakers and/or topics. As such, ASIA EDGE PTE LTD
reserves the right to alter or modify the advertised speakers and/or topics
if necessary. Any substitutions or alterations will be updated on our web
page as soon as possible.

ASIA EDGE PTE. LTD.
Company Registration No: No. 200710561C
Copyright@ 2005 ASIA EDGE PTE LTD. All rights reserved. This brochure
may not be copied, photocopied, reproduced, translated, or converted to
any electronic or machine readable form in whole or in part without prior
written approval of ASIA EDGE PTE LTD
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