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Oil Recovery

 Primary recovery (Natural Depletion)
*Secondary recovery (IOR)
*Tertiary recovery (EOR)
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EOR Projects USA
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EOR Methods

600

500

N
@)
@]

W
o
@]

200

Qil Production (MSTB/D)

100

— Thermal — Chemical
— Gas — CO2 Miscible

— CO2 Immiscible — Microbial

[ -
J/

1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006




Rahbord
Energy Alborz

Screening Criteria
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* CO2 EOR Advantage:

* Better weep efficiency
* Less Minimum Miscibility Pressure
e Swelling Effect
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* CO2 EOR Successful Projects:
* Denver USA, Operator: Shell
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* CO2 EOR Successful Projects:
 Weyburn Canada

Enhanced oil prnductinn at Weyburn
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e CO2 EOR & Environment
Global Warming
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* Global Warming:

The Greenhouse effect

Some solar radiation is Some of the infrared
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* The Role of CCS in CO2 Mitigation:

Low Low No Low TECH
Map Nuclear lRenewqblesl CCS Efficiency Plus

B Energy efficiency
CCs
Fuel mix

M Biofuels in transport

B Renewables
Nuclear

B Hydrogen & Fuel cells




* What Is CCS:
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Carbon Capture & Safe Sequestration (CCSS) Process

co, Capture/ Pipeline Injection/
Source Compression Storage

Cost breakdown



* CCS & CO2 EOR Projects:
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* CCS & CO2 EOR Projects:
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* CCS & CO2 EOR Pro
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e Addition of CO2 Market:

Daily Price and Volume Development November
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Inventorisation of Middle East EOR Opportunities
» Technical EOR Volume Based on Study of 49 Qil Fields (25% of Regional OIIP)

au_

WAG-CO2 Potential
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Billion Barrels Incremental Recovery




* CO2 EOR Advantage:

Case Study Iran
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Kuwait Experimental data:
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* Egypt study
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* UEA study:
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Visions :




Strategic Target :

More than 50,000,000 Tones CO2 Available
2 Million Tons CO2 Ready

At least 300,000 bbl per Day More Oil



