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1 Overview

»Project was administered through RPSEA to
address the technology challenges of near
miscible application. It was completed in
October, 2010.

»Many Kansas reservoirs operated by small
producers are not candidates for CO, miscible
application.

»The target Arbuckle formation was chosen for the
project as it represents a significant resource for
Improved oil recovery.
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y CO, for Enhanced Oil Recovery
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¢« Arbuckle Formation

»Produced 36%(2.2 BBO) of total Kansas oil production
» Dolomite formation covers most of Kansas

»Geology is not well understood

»Underlain by a strong aquifer

»90 % of wells producing < 5 bbl/day
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Source: Kansas Geological Survey
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« Project Location
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1« Research Tasks

r

Phase behavior
studies

Oil characterization/
Physical properties

Slim tube tests

Swelling/
Extraction tests

-
Laboratory -
Tests
- Core flow tests
Computation Geological
simulation model

Reservoir
model

Reservoir
simulation
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MMP and Near Miscible Pressure Range
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v Swelling/Extraction Test Apparatus
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q Typical Swelling/extraction Results
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Effect of CO, Dissolution into Crude Oill
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y Recovery Efficiency
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{ Case Study
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4 Reservoir Average Pressure
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y Case Study (one CO, injector)
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y Case Study (one CO, injector)
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y Case Study (two CO, injectors)
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L Summary

»Laboratory results shows a favorable
mechanism to improve oil recovery with CO,
Injection at near miscible condition .

»Extraction/Vaporization of light hydrocarbon
constituents into the CO, rich vapor phase &
reduction of oil viscosity are the primary

| mechanisms for the near miscible displacement

| process.

| »CO, Injection mobilizes more than 50% of the

“ water-flood residual oil in the near miscible
condition.
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L Summary

»Reservoir average pressure was maintained by
the pressure support of the underling aquifer.

»Reservoir simulations indicate injection of CO,
at near miscible pressure improves oil recovery.

»Maximum recovery efficiency can be achieved
by proper design and implementation of CO,
Injection.
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CO, injection could greatly increase

production and permanently store
carbon dioxide.

Near-Miscible flooding in Arbuckle
formation would help small producers

tap additional domestic resources

(U8, O1f Production Ptential From Aceelersted Deployment of Carbon Capturs and Soreg,
Advanced Resources Inlemational, Ing. Ariington, V&, USA, March 10, 2010)
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