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... while we monitor your fracture operations.

Our full suite of Hydraulic Fracture Monitoring products and
services collect, process and evaluate microseismic events to
map fractures that occur away from the treatment well.
Estimating fracture volume and direction is crucial for
optimizing your prospect development program.

The Hydraulic Fracture Monitoring team of Baker Atlas, VSFusion
and Magnitude has the expertise, equipment and know-how to help
efficiently evaluate your reservoir to maximize your production.

When it's time to plan your next well, make The Best Choice and
let our experienced team of experts help plan your success.

Go to www.bakeratlas.com/fracmonitoring to find out more.
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For more information, visit our website www.bakerhughes.com

© 2008 Baker Hughes Incorporated. ATL-08-14670

The BEST Choice
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SPECIAL FEATURES Vol. 60 * No. 7

Guest Editorial - Top 10 Risks for the

Oil and Gas Industry

Rob Jessen, Global Oil & Gas Sector Leader of Ernst & Young,
discusses the top 10 strategic risks for oil and gas companies
identified in a study of industry leaders and subject matter
professionals from around the world.

Management * A Systematic Approach to
Hostile Environments

Ashok Belani, Chief Technology Officer of Schlumberger,
and Steve Orr, President Artificial Lift of Schlumberger, argue
that adopting an industry standard for high-pressure/high-
temperature classifications will help the industry to converge
efforts and prioritize the technical challenges in finding,
evaluating, and producing extreme reservoirs.

Offshore Technology Conference

With the oil and gas industry stretched to the limit to meet
rising global demand, technical session topics during the 2008
Offshore Technology Conference focused on the opportunities,
challenges, and the next wave of technological advancement in
the oil industry.

SPE’s Forum Series

The 2009 Western Hemisphere Forums include discussions
on extended-reach wells, artificial intelligence, maximizing oil
recovery, stimulation in tight gas and shale, and operational
innovation for field rejuvenation chaired by experts from

BP, Halliburton, Schlumberger, Shell, WellDynamics, NSI
Technologies, and AMEC Paragon.

Legion of Honor

SPE welcomes 190 members to the 2008 Legion of Honor,
celebrating 50 years of consecutive membership. Each
honoree becomes dues exempt and receives a certificate
honoring this milestone.
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AMERICA’S

ENERGY NEEDS ARE GROWING.
SO ARE OURS.

COME JOIN ONE OF THE FORTUNE 100 BEST COMPANIES TO WORK FOR®
As the nation’s demand for clean, abundant and affordable energy continues to rise, Chesapeake
Energy Corporation continues to expand. We are the largest independent producer of natural
gas in the U.S. and the most active driller of new wells.

We're equally proud of our recognition as one of the FORTUNE 100 Best Companies To Work For”
in 2008. The selection was hased on a wide range of criteria including employee compensation,
fringe benefits, trust in management and the quality of our campus - all of which reflect an
extraordinary respect shown for all employees.

(hesapeake offers excellent salary and henefit packages, as well as a very generous stock
award plan. For immediate and confidential consideration, please visit our company
website, www.chk.com, to either submit a resume or complete an online personal profile.
No telephone inquiries please.

FORTUNE
100 BEST __ @
COMPANES = A

TO WORK FOR
Chesapeake

ENERGY

an equal opportunity employer « chk.com




TECHNOLOGY FOCUS

50 Reservoir Simulation
and Visualization
Martin Crick, SPE, Senior Reservoir
Engineer, Schlumberger

51 History Matching Thermally Assisted Gas/Oil
Gravity Drainage In Fractured Reservoirs

56 Unstructured Gridding for Full-Field Crick
Simulation of a Giant Carbonate Reservoir
Developed With Long Horizontal Wells

60 Clustering/Geostatistical/Evolutionary Approach
for 3D Reservoir Characterization and Assisted History
Matching in a Complex Carbonate Reservoir

64 Artiificial Lift
Stuart L. Scott, SPE, Artificial-Lift
Consultant, Shell EP Americas Region

65 Innovations for Deepwater Jubarte
Heavy Oil

67 SAGD ESP Installations in Canada

70 First Metal-PCP SAGD Field Test Shows
Promise for Heavy-Oil Hot Production

74 Unconventional Recovery
Stephen Norris, SPE,
Senior Staff Reservoir Engineer,
J-W Operating Company

75 Coalbed-Methane Pilots: Timing, Design,
and Analysis

79 Getting the Last Gasp: Deliquification of o,,,-s B
Challenging Gas Wells

82 Toward Production From Gas Hydrates: Status,
Technology, and Potential

86 CO, Applications
Sam Gomersall, SPE, Director,
CO,DeepStore

87 EU Policy Options for Regulating Carbon
Capture and Storage

90 The CO Pilot at Lacq: An Integrated
Oxycombustion CO,-Capture and Gomersall
-Storage Project

92 A Monitoring and Verification Plan for The Otway
CO,, Pilot Project

The full-length SPE technical papers featured in this
issue are available free to SPE members for 2 months at
www.spe.org/ipt.

Welcome to
productive drilling
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PeriScope

Productive drilling can help you position wells
in the best place in the reservoir. And evaluate
formations in less time. Our real-time imaging
technology can detect sand-shale contacts
and fluid boundaries while drilling. You can
stay in the reservoir, access attic oil, and
delay water cut.

m On Alaska’s North Slope, an operator
placed 6,172 ft of drainhole in thin,
undulating, target sands with subseismic
faults. Using our unique PeriScope™®
deep imaging, they navigated this
6- to 10-ft target.

Our technology can help your team maximize
reservoir contact and production. From planning
to landing to formation evaluation, productive
drilling can put your wells in the best place—
in less time.

Schiumberger

*Mark of Schlumberger
“Welcome to productive drilling” is a mark of Schlumberger.
© 2008 Schlumberger. 08-DR-032



Swellable :
Packers: IF YOU RE

GOING TO DO ANYTHING...
Do It Right.

At TAM, we listen to our customers to create each FREECAP™
swellable packer to their well’s unique requirements. Like a
well-tuned instrument, each packer is designed to perform,
and then manufactured with careful consideration of the
fluids it will be exposed to during the life of the well. Custom
testing of your wellbore fluid or a comparative analysis is
conducted against an extensive data base of wellbore fluid
tests to determine the appropriate elastomer blend.

It’s this attention to detail during the analysis of well
requirements and pre-job planning that makes FREECAP the L e
ideal swellable packer.

instrumental to the success of production from your well,
contact your local TAM representative.

The Packer

4__() Specialists
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To hear how a FREECAP swellable packer can be i
!
!
|

1968 - 2008 i:-j\:-—ﬁ _ | I
TAM INTERNATIONAL FREECAP™

www.tamintl.com Swellable Packer
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HOT|obs

Senior Reservoir Engineer & Reservoir
Engineer - Nth Africa 28,/28 Rotation.
Opportunity to join a Major Player. Strong
background in producing and developing
fields, waterflood and reservoir simulation.

Technical Guru - London/Houston.
Supermajor needs Mech Eng expert to
provide high level guidance on all major
onshore/ offshore projects. (Big $'s).

Construction Manager - Middle East.
Manage all Subcontractor works and lead
a team of Construction Superintendents to
achieve the highest level of HSE and Quality
Contral.

Facilities Operations Engineer - W Africa.
Technical support for production operations
& optimization.

Exploration Geologist - Canada.
Opportunity to join a Dynamic Independent.
Proven experience in developing play
analysis linked to prospect definition and
exploration drilling.

Petrophysicist - Houston.

Strong knowledge of Petrophysical
Interpretation, skills in project management
and the ability to provide technical support
for the company’'s Geolog users.

Seismic Data Processing Manager - UK.
Opportunity to manage data processing
consultancy services for a leading World
Wide Service Company. Background in
land and marine processing and in-field GC
processing.

For more details on the above jobs visit:
www.mnaglobal.com

Looking for a job that aligns well with your
aspirations, but do not see it above? Then
contact us for a confidential discussion and
we will be happy to get you in front of some
of the best companies in the world.

EDITORIAL POLICY: SPE encourages open and objective discussion of technical and professional subjects per-
tinent to the interests of the Society in its publications. Society publications shall contain no judgmental remarks
or opinions as to the technical competence, personal character, or motivations of any individual, company, or
group. Any material which, in the publisher’s opinion, does not meet the standards for objectivity, pertinence,
and professional tone will be returned to the contributor with a request for revision before publication. SPE
accepts advertising (print and electronic) for goods and services that, in the publisher’s judgment, address the
technical or professional interests of its readers. SPE reserves the right to refuse fo publish any advertising it
considers to be unacceptable.

Contact Chris Rodgers:
viaspe@mnaglobal.com

MNA Global

exceptional people
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