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All Around You

We at h e rlitegratedd.aboratory Services (ILS) effectively combines the
experience and expertise of leaders in the oil and gas service industry by
integrating their considerable abilities under one roof.
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For contact information, please visit our website: www.weatherfordlabs.com
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! AgendarbenThecsSession

AEOR and Services Overview
ACost Effective data collection
AGas Injection

AChemical Flood

AThermal EOR

ADiscussion
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Costeffectiveddata collection

A Phase data acquisition through the life of the field

A Obijectives of data acquisitions should go through a detailed justification
exercise

A Investigate EOR at early stages of production ( EOR floods can take place
the end of WaterQil Relative permeability tests)

A Preserve Material for future analysis

A Proper geological description can optimize the samples analyzed

A It is sometimes more effective to perform EOR when water cuts are low
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EQORIdechnigues

Miscell |
N2 & Flue Immiscible iscellar/polymer .
Combustion Steam

> 23 > 22
Average 41 Average 36

<10
Average 0.5 Average 1.5

>
Oil API Gravity 20 Average

Oil Viscosity (cp)

. . Pol
Properties Hydrocarbon co2 ASP, & Alkaline e
H|gh % C2i High % C5i Some asphaltic

Gas Flooding
- C12 components

Flooding
Qil Saturation > 40 > 30 > 20 > 35 > 35 >40 Average
(%PV) Average 75 Average 80 Average 55 Average 70 Average 53 66
. Sandstone or  Sandstone or  Sandstone or » High porosity High porosity
F T N I
ormation Type Carbonate Carbonate Carbonate ot Critica -- sandstone sandstone
Net Thickness -- Wide range - Not critical Not critical > 3 meters > 6 meters
Average Perm. Not critical Not critical Not critical Not critical
(mD)
<3000 Average < 3800
Depth (m

Composition Not Critical Not Critical Not Critical

Temperature (°C) Not critical Not critical Not critical Not critical <100

> 50

Not critical

Table basedn the 1996 Society of Petroleum Engineers Paper entitled "EOR Screening Criteria Revisited" by Taber, Mgetighand
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EOR:Sefvices in=demanddoday

AGas Injection

ASorrecovery & C@sequestration,
Alncremental oil recovery by gas

AThermal

AHeavy oil recovery, cap rock integrity

AChemical Flood A,S&P
AHeavy oil to light oil plays,
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A Laboratory
AReservoir Rock Properties
I OOIP, OGIP, Productivity, Damage
AReservoir Fluid Properties
I P, Bo, Rs, Viscosity, Solids
AEOR, fluids & core floods
I Gas, Steam, Chemical

APhysical
I Screens, Packers, Scaling,
I Formation damage (tight rock)

A Consulting
Aplanning the study,
Amanaging the study while it is in the lab and
Aapplying the lab results to operator operations
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— Six [Parameters ThatcControbDEOR

APhase Behavior

Alnterfacial tension (IFT)

A+t A&a02aA08&8 NI GAZ2QA4
APore throat size distribution
AWettability

AGravity
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Fluid Phase:Behavior

Pressure —»

Reservoir depletion
Dewpoint curve
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Interfacial TfenstondFT

MISCIBILITY STUDY MISCIBILITY STUDY
3RD CONTACT REVERSE @ 5700 psia (30.30 MPa) & 178 F (354.2 K) WITH SOUR GAS (13 % H1S) 3RD CONTACT FORWARD @ 5700 psia (3930 MPa) & 178 F (354.2 K) WITH SOUR GAS (13 % H2S)
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IFT = 1.065 dyne/cm IFT = 0.442 dyne/cm
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Pore TThroatsSize Bistribution

WETTIING PHASE SATURATION (fraction of P.V.)
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Wettability
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Water Saturation, fraction of PV
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Fluid & Roeck Characterization
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