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Overview

1. Pressure monitoring for plume migration early leak
detection

. Contingency planning for unexpected leakage

Mitigation methods for leakage management
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CO, Plume Migration and Leakage Monitoring
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Diagnostic Study: Can In Zone
u&/}"

Measurements Track Plume Migration?
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Different Reservoir Structures
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Different Reservoir Structures
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Pressure Buildup Is Controlled By
Reservoir Heterogeneity and lsotro
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Pressure Transient Behavior Diagnoses
Height of the Plume
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Vertical Pressure Gradients

Diagnose Height of the Plume
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Diagnostics: Summary

12
* Multilevel pressure transients provide real-time,

continuous information on CO; plume migration

« At early time: « At later times:
Information on reservoir Diagnostic of height of
structure CO; plume in reservoir

& Narmaliged pressure buildups N Delta P (MPa)

: Zone 3 COzinj. 12 months nw

B i st 0.06

: Z : 0.04
0.5 -~ --eee COzinj. Zone 3
—Water inj; Zone 2 0.02
%0 10 |20 30 36 w0
Time [months)




Application to the lllinois Basin
Decatur Project (IBDP)

=7 1 million metric tons CO, over 3 years

o 2 years of data

ILLINOIS
BASIN
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History Matched Permeability
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History Matching: Predicted CO»

Plume Migration
v |

Agrees with diagnhostics and reservoir saturation tool logs
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CO; Sequestration:
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Above-Zone Monitoring in
Heterogeneous Aquifers
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and quantify leaks during carbon storage operations, submitted.



Leakage location is possible with

3-4 monitoring wells =7
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Maximum Contingency Threshold

Diversity of Mitigation
Resources
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Contingency Planning




Leakage Detection and Intervention

Workflow

Seismic imaging
Pressure
Micro-seismic
Electrical methods

Seismic imaging
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Study System For Evaluating Hydraulic

Controls For Leaking Faults
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Study System For Evaluating Hydraulic

Controls For Leaking Faults
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1. Shut off CO, injection near the fault




Study System For Evaluating Hydraulic Con’rri_lj'"i{ﬁ

For Leaking Faults
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2. Water injection above the fault




Study System For Evaluating Hydraulic

Controls For Leaking Faults
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Study System For Evaluating Hydraulic

Controls For Leaking Faults
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4. Water injection above the fault with water production
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Injection Shut-Off Rapidly Reduces
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Leakage Rate (kg/s)

Additional Hydraulic Controls
Further Reduce Leakage
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Removing About 30% of the CO,
Completely Stops Leakage
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Investigation of the Effect of

Heterogeneity on Mitigation Measures




Reservoir Heterogeneity Suppresses
Leakage and Enhances Mitigation
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Conclusions

= In-zone and above-zone pressure monitoring is a
powerful technique

O Leakage detection

O Plume Migration
-1 Contingency planning is needed

- Mitigation measures, particularly hydraulic controls,
are effective for limiting or stopping leakage
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