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Corporate Profile

Arhe ARC Group is an independent firm providing advisory services and technical
project support to the upstream domestic and international energy industry.

producing properties and projects.

ANe provide fullservice contracting and consulting, from seismic interpretation ang
visualization to simulation, by offering a wide range of integrated, multidisciplinary,
hydrocarbon discovery and recovery optimization services for both the domestic g
international energy industry.

Arhe ARC Group is Austin, Texdsased but maintains professional associations witl

ANe specialize in integrated geoscientific and engineering analyses of exploratory| anc
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sister consulting firms in Houston and Dallas.
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Reservoir Characterization Experience

AThe ARC Group's experience in national and international basin analysis and advanc
reservoir characterization has been developed over more than two decades of sugces

R&D in the United States, Argentina, Australia, Colombia, Mexico, Trinidad and
Venezuela.

AWe have also provided technology transfer workshops in basin analysis, reservair

characterization, margindikeld reactivation, and coalbed methane E&P in Austria,
Brazil, China, Mexico, Peru, South Africa, and Trinidad.

AOur experienced, multidisciplinary core of staff members are fully-tiedicated.

Aln-house expertise includes play analysis, sequence stratigraphy; basin analysis;
reservoir architectural and attribute analysis; reservoir geophysics including high
resolution 2D and 3D seismic interpretation (supported byhause 3D visualization
software); petrophysics; well completion and stimulation; and production engineetfing.

AProjects are undertaken using a synergistic approach and appropriately experienced
staffers are assembled to address prgpetific problems.
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Approaches to Advanced Reservoir Characterization

Alntegrated characterization of heterogeneous reservoirs is proving to be a

fertile source of new reserves in mature oil and gas provinces around the
world.

AField re-exploration strategies such as resourcetargeted infill drilling and
field extension wells, together with strategic recompletions and waterflood
optimization strategies, the designs and locations of which are based on
sophisticated reservoir characterization studies, are now the preferred
approach to the revitalization of mature fields.

AThese approaches have captured almost two thirds of the 40 billion barrels of
oil that have been added to the US reserve base over the past 20 years.
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Opportunity: Realizing Reserve Growth in Complex
Reservoirs

AARC®ds approach to integrated charact:
reservoirs follows a three step process that (i) establishes the stratigraphic

and structural framework of the component reservoirs of the field, (ii)

establishes fluid character, location and flow characteristics, and (iii)

identifies the residency, and quantifies the magnitude, of the remaining oil

or gas.

A Steps one and two are iterative, and step three becomes the basis for
designing a portfolio of advanced recovery opportunities in the field being
characterized. This three-step path can be referred to as thestatic model.

AARC Group also offers reservoir simulation based on the results of the
static model to provide a dynamiecmodel analysis of production response to
proposed recovery strategies
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Mature Field Re -exploration and Rejuvenation
Production Reactivation in Mature Fields

A Deployment of advanced reserve growth strategies in mature fields is
adding substantial volumes of oil to the US and world -wide reserve base.
This reserve growth phenomenon is largely the product of field re -
exploration with the concomitant deployment of advanced reservoir imaging
and recovery strategies.

A Synthesis of geological, petrophysical, engineering and geophysical data
Into an integrated, and quantified, reservoir model forms the basis for the
development of multi -faceted, production-optimization portfolios that guide
the extended development of the candidate fields.

A Successful field rejuvenation projects based on ARC Group's
redevelopment portfolios have seen production -decline reversals of five- to
ten-fold daily production and recovery of upfront costs expended on
reservoir characterization studies in days of incremental production.
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PROJECT IMPACT
Sustained incremental production:
3000 bopd [

Immediate results
i Incremental Production 2100 bopd
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A PEMEX

EXPLORACIONY PRODUCCION

Production response to the reactivation of a mature field reactivation project,
Salinas Basin, Mexico based on the productiorroptimization recommendations
provided by our staff



‘ Other ARC Group Oil and Gas Field Reactivation Successes

BUDARE FIELD OIL PRODUCTION (1989-1997)

15,000
| RESULTS

12,000 Study
o~ Before study * 20 wells drilled
§' (1 After study
€ * 95% success rate
S 9000
§ * Two wells with
: “average” prod.
'§ - * 17 excellent wells

* Multiple wells

- recompleted
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Field Rejuvenatioin Early Results

V' Dirilled 10 horizontal wells
Account for 59 percent of productior

V 23 new locations identified

V ldentified 75 recompletion opportunities

V' None of the new wells were
unsuccessful and all met or
exceeded performance predictions

V Initial reactivation resulted in
Incremental production of
almost 1,000,000 bbl oll
In year 1 I_‘_I




EQUIPOS DE TRABAJO INTERDISCIPLINARIOS, PERMITEN .

TOMAR GRANDES DECISIONES

#jemplo: Estudio Integrado Campo Yaguara

William Barbosa & Noel Tyler
Petrobras International B.V
The ARC Group LLC



