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Joint Research Topic Candidate 1

Fiber Optic Sensing (Geomechnics,
Well Integrit

»Partners:
v'US: LBNL (Tom Daley), MRCSP(Neeraj
Gupta)
v JP: RITE (Zigiu Xue), AIST(Xinglin Lei)

»Proposed plan:
v Lab & Field Experiments, Geomechanics
Coupled with Reservoir Simulation
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Joint Research Topic Candidate 5

NRAP

> Partners:

Los Alamos ( )

»Proposed plan:
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National Risk Assessment Partnership (NRAP) NIRAP

Objective: Building tools and improving the science base to address key questions
related to environmental impacts from potential release of CO, or brine from the
storage reservoir, and potential ground-motion impacts due to injection of CO,
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NRAP is part of US DOE’s Carbon Storage Program

* NRAP is funded through the Carbon Storage R&D Program and managed by
National Energy Technology Laboratory (NETL)

* Carbon Storage Program Goals

* Develop technologies that ensure safe, secure, efficient, and cost effective CO,
containment in diverse geologic formations for commercial readiness by 2030

* ensure 99% storage permanence,
* improve storage efficiency and containment effectiveness, and

» predict storage capacity to +30%

* NRAP is leveraging DOE’s capabilities to help quantify uncertainties and risks
necessary to remove barriers to full-scale CO, storage deployment
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Assessing and managing risks is key for geologic CO, storage

Multiple stakeholders with different interests
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Confidence in geologic CO, storage technology can be increased by

using Science (-Based Predictions) to inform decisions related to safe

site operations & management

- P

2%, 1.§. DEPARTMENT OF N=|Arona 'm A C.) \W’
@ : EN ERGY TE TECHNOLOGY '1 sLoSAlamoS  pacific Northwest
LABORATORY e NATIONAL LABDRATORY A byl

||||||

13



Geologic CO, storage sites are complex

atmosphere; anthropogenic
systems

groundwater

wells

A . CO, storage
B reservoir

. ine
terrestrial ecosystems; subaque mineral resources

systems (offshore)
faults

Assessing long-term risks requires predictions that take into
account key aspects of geologic CO, storage sites
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NRAP Phase | CO, Storage Risk Assessment Toolset

Multiple Source
Leakage ROM

i N\ NRAP Integrated
Designs for Risk = - - ' Assessment Model
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Wellbore Leakage Intermediate r, ;
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NRAP Phase | Accomplishments

Quantifying potential well leakage

and critical well dynamics
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Estimating containment
effectiveness of fractured seals

Prototype design
approaches for
strategic monitoring
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Identify critical reservoir
storage/risk relationships
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NRAP Tools Available at:
www.edx.netl.doe.gov/nrap
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NRAP Phase-ll Focus

Risk Management & Uncertainty Reduction

* Demonstrate Risk Assessment Tools Applicability to Field Projects
* Ongoing work with Regional Partnership, CarbonSAFE & BEST Projects
* Open to international collaboration opportunities

* Containment Assurance:

* Approaches for risk management through integration of risk quantification, strategic
monitoring, risk mitigation

* Risk-based framework for pressure and plume management
* Leakage potential through damaged wellbores, Caprock/AZMI response to stress/leakage

* Induced Seismicity:
* Real time hazard forecasting
* Active seismicity management & seismicity management protocols
* Fault leakage due to seismicity

 Strategic Monitoring for Uncertainty Reduction
* Integrate monitoring with risk assessment to reduce uncertainty
* Effective monitoring designs
* Post-injection monitoring protocols

* Critical Questions Related to Environmental Risk Assessment and Management
* Develop knowledge-base for making decisions on PISC
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