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Geological Carbon Storage : The Way Forward
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Carbon Storage Program

Improving and Optimizing Performance

US/DOE(2019)

CarbonSAFE

50+ millign tons

Regional Carbon
Sequestration
Partnerships
(RCSPs)

2011- (new regional initiative)
CARBON STORAGE PROGRAM
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Injection Profile and CO: Distribution
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CO: Monitoring at Sleipner site @north sea
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Applications of Optic Fiber Sensing in CO2 Storage

{a) Pre-injection brine-extraction stage with second dual-mode well used for monitoring

Deep Shallow Brine
monitoring monitoring extraction

well wrell 1 well
» Caprock and Well Integrity Monitoring
-
e

(b) CO, injection stage with brine extraction from second dual-mode well St ral n
Brine Shallow Co;
extraction monitoring injection

well well wrell

» Pressure and Plume Fronts Monitoring

(c) CO; injection stage at time of CO; breakthrough at second dual-mode well

Brine Shallow COy
extraction monitoring injection
well well g wreell

> DAS/VSP CO2 Monitoring [

__——"_'_/_

Acoustic

(d) CO, injection shifted to second dual-mode well and brine extraction shifted to third dual-mode well

Brine co, Shallow Deep
extraction injection monitoring monitoring
well well my well 1 well

Ili
» Microseismic /Earthquake Monitoring

Reservoir ______g_,-——“_—

Modified from Buscheck et al. 2014
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Satellite measurements+ GPS
and geodesy for onshore sites

Demonstration of concept and
methods: onshore surface heave (e.g.
In Salah)

| _S)nshore: North Dakota Univ. /US

& (0}i{1:1:)-3 NGI /Norway
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Application to offshore: Seabed monitoring with k (/% g _
seafloor geodesy, ROV/AUV, tiltmeter, water i, e uhseainst
pressure, etc.

Simulating deformation of reservoir & overburden, inversion history matching
- overburden management & containment assurance - success of
injection/production
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Norwegian/US CCS collaboration opportunities

» Sarah Gasda — Can we achieve gigatonne CO2 storage?
* Focus on reduction of uncertainties and pressure management
» Real storage domains have complex geologies and pressure barriers

Risk profile @CO: injection site (site-specific)
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Losses of Injectivity, Capacity and Containment,
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Emissions: CO, from
subsurface into sea |

Leakage: unintended
subsurface CO, migration

Overburden
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Shallow-focussed: To
d_eteECO_z Ieﬁag_e in
the sediment or sea bed
emissions — that could
pose a health and safety
threat or environmental

impact.

Deep-focussed: To give
early warning of
unexpected migration —
that could compromise
the greenhouse gas
mitigation function of the
storage.
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» Scaling up to Commercial-scale
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US/DOE: RCSP(§t1MT) =>=> CarbonSAFE (B4E:50+MT)
= => New Reginal Initiative

Awardee New Regional Initiative CCUS Selections PrOject

Battelle Memorial Institute Regional Initiative to Accelerate CCUS
m,m‘f Deployment in the Midwest and Northeastern
USA
New Mexico Institute of Mining and Technology Carbon Utilization and Storage Partnership of the

Western United States

NEN MEBXC0 YRCI

Southern States Energy Board Southeast Regional Carbon Utilization & Storage
“f‘ Partnership (SECARB-USA)
University of North Dakota Plains Carbon Dioxide Reduction (PCOR)

LN) Partnership Initiative to Accelerate CCUS
ROKTH BakOTA Deployment

» To identify and address knowledge gaps under a new Regional Initiative
to Accelerate CCUS Deployment.

» To identify and promote potential infrastructure and/or carbon utilization/
storage projects that will help enable low emission coal-based facilities
of the future.
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This talk is based on results obtained from a project commissioned by
the New Energy and Industrial Technology Development Organization

(NEDO) and the Ministry of Economy, Trade and Industry (METI) of Japan.
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