@ EnergyINe

CSLF - September 29, 2005
Malcolm Wilson

Energy INet and University of Regina
September, 2005

(@) ptrc
P oNIVERSITY OF
Petroleum Technology ‘.,’ REGINA

Research Centre oo o oo

i L ] a9 L N N
[ ] L N L N L] L



PROJECT LOCATION @ EnergyINet

Unlocking Tomorrow’s Energy
MANITOBA
ALBERTA SASKATCHEWAN
=
Calgary <
7
=
a”
=
=
% M tains
weelgrass
— MONTANA
Little RockY
Helena Mountains n
Hl-g?nood ‘
Mountains Big Snowy
Mountains
Gillette 5
L] .
Blak HilsSOWITH DAKOTA
WYOMING
Fr— Transcontinental Arch
NEBRASKA
ae




% EnergylNet

Unlocking Tomorrow's Energy

® Regina

Wey.burn

Saskatchewan

North Dakota

® Bismarck
@ | N ]

www.energyinet.com -




@ EnergyINeE

Unlocking Tomorrow’s Energy

Production Forecast wilth CO, EOR
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4 Research
Themes

THEME 1
GEOLOGICAL CHARACTERIZATION OF THE GEOSPHERE AND BIOSPHERE

THEME 2
PREDICTION, MONITORING AND VERIFICATION OF CO>, MOVEMENTS

THEME 3
CO,2 STORAGE CAPACITY AND DISTRIBUTION PREDICTIONS AND THE
APPLICATION OF ECONOMIC LIMITS

THEME 4
LONG-TERM RISK ASSESSMENT OF THE STORAGE SITE
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Geollogjical Model

s AR
—
ﬂeybum Valley a

4 Areal extent 10 km
beyond CO, flood limits

4 Geological architecture
of system
+  Properties of system 3
- lithology

- hydrogeological
characteristics

- faults

+ Can be tailored for
different RA methods
and scenario analyses
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STRATIGRAPHY LITHOLOGY HYDROGEOLOGY THIS STUDY
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Monitoring Techniques

= 4D, 3C surface seismic B s ~
= 4D, 9C surface seismic | E——"
= 3D, 3C vertical seismic profile (VSP) : .lj'—ls— _ —

= Cross-well seismic ;__r R
= Geochemical sampling analysis L_qmd:ﬁ_ﬁﬂ
= Tracer injection monitoring e e e M

= Conventional production data

analysis =. N

= Passive seismic
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4D-3C Time-Lapse Seisimic Surveys Unlocking Tomorrow's Energy
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CO, Movement in the Reservoir Pl "™
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G
Gas Saturation with Time

At the end of EOR 100 yrs after 2000 yrs after 5000 yrs after
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Elerment of Risk: CO, Aqueous Concentration in Midale Evaporite

5000 yrs

No gas and oil
phases
migrate into
the Midale
Evaporite over
5000 yrs.
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0.0000o0 0.003245 0.00770 0.01154 0.01540
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Risk Assessment Methodology Nt o
~ FEP's (Features, Events and —

Processes)
7 Systems Analysis
+ Scenario Development

Base Scenario

RRRRRRRRRRRRRRRRRRRRRR CQUESTRA Simulation

Alternative Scenario’s o g

+ Deterministic Risk Assessment
~ Probabilistic Risk Assessment

) [ ewwenergyinetcon |



—

EnergyINeP

Unlocking Tomorrow's Energy

Integration of Assessment Components ¢

Transient Stage of

Reservoir Pressure
After EOR
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CO, Migration Rate g )
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Who's Involved?
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Natural Resources

Canada
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8 AN askatchewan
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Petroleum Technology R Resources

Research Centre

Pushing the
boundaries > 8 Industry Sponsors

» BP, Chevron, Dakota Gasification Co., Engineering Advancement
Association of Japan, Nexen Canada, SaskPower, Total and
TransAlta Utilities Corp.

» Numerous Research Organizations
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