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Issues with Deployment of EOR

Industry Average

Preliminary Screening

Laboratory Testing & Studies

Pilot Design Quantifie

Pilot Tendering

Pilot Construction and Installation

Pilot Operation & Evaluation

Full Field EOR Development Planning

Proof of Concept >

I Long lead timedor pilot delivery and excessitene to full field FID

I Inconclusive Pilot resultsue to lack of data or design (cost cutting?)

I Success case economic driveat properly understood (pilot objective?)
I Lack of implementation experiencandlack of continuityof project team
I Lack of integrationfacilitiessubsurfaceoperations

I Internal service providers (drilling, facilities, production, surveillance)
slow to adapt to EORequirements

AS MANY AS 80% OF PILOTS FAIL TO LEAD TO FULL IMPLEMENTATION

140GWA tFLISNI I w tF LJBNangeA Gt S w t NBaSy i SN



Slide3

Change Approaches: re-design EOR

for fast track implementation
Positioning of NAM/LAM Heavy Oil Operators, 2010
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Reducing EOR Cycle Time

A Develop a common EOR Workflow
A Reduce EOR cycle time to proof of concept and EOR FID

th ru: Characterize

I One stop shopServices and Project Management.

i Continuity: SSmeteam to stay with the project , Production
. .. e ¥ Analyze and
maintaining knowledge and minimizing handover de BT Loop

I Contracting:up front and not tendering at each stage

I Integrated approachfor lab, studies, design,
implementation, operation, surveillance, proof of concept,

EOR FDP
. . . ) . . Surveillance
i Phasinglab and studies in parallel with design, not to
sequential Measure

I Design for Proof of concepteads to full field EOR FDP in
parallel with early pilot expansion

I Commoditizing pilot equipmentstandardize on modular
steam boilers, chemical units, gas supply

I Confirmation:Best in class surveillance technology to
confirm benefits are achieved l»yosing the production
loop in the shortest time
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EOR PI’OjECt Roadmap (excl Decision Delays)

No Economic

W > Technique GoNoGoDecisions

Screening Final Costs

\ / Uneconomic

Pilot Design

LabfTracer \ Pilot Drilling Delivered ar pr
Studies & IasialEen elivered or Proven

Integrity Failure

Key Message:
A Feasible to have Pilots online within 18 months

A Proof of Concept for full field feasible within 36 month
A Key is to minimize tendering at each sta;geane stop sho
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Budget Pilot Plan :
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RIDER: Rapid Integrated Deployment of Enhanced

Industry Average

EOR Reserves Quan

Preliminary Screening
Laboratory Testing & Studies
Pilot Design

Pilot Tendering

Proof of Conce\p&t

Pilot Construction and Installation

Pilot Operation & Evaluation

Full Field EOR Development Planning

Rapid Execution thru Customer and Service Co Collaboration
| | | | |

Earliest Proof of Concept

\

Preliminary Screening

Laboratory Testing & Studies
Pilot Design

Pilot Tendering

Pilot Construction and Installation

Pilot Operation & Evaluation

Expansion reusing Pilot Equipment

Full Field EOR Development Planning

>

—_—
EOR Reserves Quantified
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Fast Track in SPM
Portfolio by Recovery Themes

NAM Assets
BarnetBakken g
Eaglefor@hale

Panuco& Carriza
Onshore
Brownfield
Heavy oIil/EOR

Casabe
Onshore
Brownfield
WaterfloodEOR

| LaslauMare
Onshore Gas
Brownfield

SSFD &
Libertador
Onshore
Brownfield
Infill/Waterflood
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Is the Fast Track EOR Roadmap
Achievable In Practice?

A Casabe (Colombia) Polymer Pilot

A Panuco Fractured Carbonate (Mexico) Thermal Pilot
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Colombia: Casabe Polymer Pilot
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