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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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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

i Ejemplo: Estudio Integrado Campo Yaguara
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William Barbosa & Noeliyler -
Petrobras International B.V
The ARC Group LLC



SUCCESSFUL FIELD REACTIVATION STUDIES IN MEXICO

Major Burgos Basin Fields, Mexico
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Field Reactivation Studies Targeting New

Well Locations Have Been Undertaken In

Parrylands/Guapo, Moruga West, and
Fyzabad Onshore Fields, and

Main Soldado Offshore Field, Trinidad




2.8 million barrels of oil
waiting to be drilled.

Petrotrin multi-disciplinary team impresses

Eight months after the stant of the Reservoir
Characterization Study, Petrotrin stands to bensfit
from 2.8 million barrels of oil in reserve growth in
differert processes/concepts to identify oil reserves
on land.

The study was approached from two angles —a
Structural and Stratigraphac approach and a Petro-
phiysical and Reservoir Engineening analysts approach.

The team comprised the following members:
Dr. Noel Tyler—President of the Advanced Research
(The ARC Group, Austin Texas, USA)
MStndmand“hyneSumdh(Study'l’am

l'.qionﬂmandjolm\hwnes.(ieologcal
Draughting Services and Field Units.
'lhuuspan‘mhtyvustomthmdauo(

that the results of the stady was the culmination of
eight (8) months of very detailed and intense work
short, medium and long term

Wilfred Harper said that he had heard and read
about the benefits of Reservoir Characterization
and the type of studies done elsewhere. As a result,
a decision was taken to “take the plunge” because
of the increased oil production to be derived.
Additionally, he pointed out that new oil was the

1n for hagh prasse for its use of new techniques to
assist the study weam. This, Mr. Harper said, was
one of the reasons why Petrotrin was now in the
1st quartile with respect to iechnology, as opposed
to being in the 4th quartile some time ago. Such
was the level of technological expertice, that
persons who normally use 3D seismic technology
are now using the processes employed by Petrotrin.

He praised the team for completing the project
on time, adding that the work would be tessed in
the coming weeks and months. Further, the weam
would have the opportunity to present its finding
o wider audiences in the near furture.

Services Group (ARC) praised the team for doing a
wonderiul job. In his words, he has been “doing
this job for a long time, and this was the best
experience so far* He further explained that the
process has had success in the United Sttes, where

©6% of the reserves in the last twenty (20) years
has come from the rejuvenation of mature fields.
In some cases, the reserves had increased to
original rates. The process has also been tested in
Venezuela with similar results.

The study was two-fold. Firstly, to increase
production: secondly to find out whether the
processes and concepts that were applied elsewhere
would work in Trinidad & Tohago. Dr Tyler was
quick to point out that his Company, ARC, did not
do the work — the Petrotrin team did the wark.
They simply provided guidance during the study.

Why Parrylands?

Initially, seven (7) areas were selected and the

Ompm»che.Calslnlldenmtwlnms Eventually,
a group of four was chosen and a decsion was
made based on both the favourable and
unfavourahle characteristics of the fields. The
potential uncovered in Parrylands alone can be
extended to an enormous area of South Trinidad.
lnParrybmk.oﬁhe“m\vtlk 287m¢d|d\e
Original oil production was just over 27.6 million

barrels, with current reserves of 1.34 million barrels |

that can be wapped immediately. 2.8 milison
additioral barrels of oil reserves have been

identified by the study team. This figure does not

general is dependent on the establishment of a
stratigraphic framework, and it was no different for
Parrylands. The unfavourable characteristics
discovered were not enough to outweigh the
favourable aspects

In the course of its deliberations, the tzam has
unearthed 46 new locations along with 7 follow up
locations, the latter figure being quite conservative.
In addition. there is a toal of 20 recompletion
opportunities (4 available immediately). Overall
the increment from targeted recompletions is
500,000 barrels.
were extremely excited zbout these new
developments. Even though they admitted 1o some
highly complex formations in the Parrylands area,
they were confident that with the wlented
personmel in the E&PSBU, wapping into oil reserves
both in this area and other areas in the South
would not be a problem. This study was only the
tip of the iceberg and already there are wells in
place 1o test the concepes employed during the
study.
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Total 36.778 10.861

Dr. Noel Tyler and Mr. Roger Tyler
The ARC Group
Ms. Vania Savian and Mr.UIlneiver Canonico
Mr. Rafael Tocco, Project Manager
| PDVSA-INTEVEP >A<‘ PDVS/
| December, 2002




A The ARC Grouyp, LLC, % EMEX
A 0'\‘"(1'!1(.‘1";17 Rc.’ ’-'{:‘ﬁ"-’o‘f" C ;"*tf Nl Cs ’n’;’ aﬁ VI — F—
-4 2 - = ~' Sa EXPLORACION Y PRODUCCION

AIRC :
ana ogploration Seipice

(&)

Mocdelo Geoldgico, Caracierizacion Dinarnica e Ingenieria de Yacirienios cdel
Carnpo @olsdad, Porcion Sur:
Mocdelo Geoldgico cde Sirnulacion:
Phase 4 Raoort
Actualizacion Vodealo Gzoldgico Camoo
Soladad, Porcjion Sur.

Yrepared ior
Compania Wexicanad deExploracienes) 8.A. Be«CoM. or ac i o n ¢
EMPRESA PARAESTATAL
AV. DIAGONAL DE PATRIOTISMO N°1 PISOS 2°, 3°Y 6°
marine Fan Architesture and Fasies Profiles COL. HIPODROMO CONDESA
DELEGACION CUAUHTEMOC
C.P. 06179 MEXICO, D.F.

Su

-
=
=

LLog shapes determine facies

Typical submarine fan log facies

g

il

|

Middle
fan

Dr. Noel Tyler
The ARC Group, Leander, Texas
Octoboer 2003

—

Outer fan

LE
T |



INk=aarwistiurwicd Qwatorme A matvain

Ty, > " (T 7 F~
Structintad | Attiibtes SR eses@b tcUharaaterazatian
S LEIC T OIS 1y GO ST 1O i@a 1 ' I oIUu-ol LSSm0 1k

OpportimtiesSMonigd WVeseField; Souther Trinidad
Final Presentation

By
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ARC Group
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Prepared for
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AINJC The ARC Group
Austin, Texas, United States of America




