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CARBON STORAGE PROGRAM
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Storage Complex
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Storage Infrastructure

¢ Field projects to validate storage technologies in
different storage complexes in various geologic
settings and address practical technical and non-
technical issues of storage

Advanced Storage R&D

¢ Applied R&D to improve wellbore integrity,
increase reservoir storage efficiency, improve
management of reservoir pressure, confirm
permanent storage, and identify and mitigate
potential induced seismicity and CO, release risks

Risk and Integration Tools

¢ Development and validation of effective
quantitative risk assessment tools and integration
of knowledge and data
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Regional Carbon Sequestration
Partnerships (RCSPs)

Brine Extraction Storage Tests (BEST)




Knowledge Sharing Products SRRV
Carbon Storage Best Practices Manuals TL
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Critical Requirement for Significant Wide Scale
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Resource Assessmentis —
How Much CO, Can be Stored in the Subsurface?
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Prospective CO, Storage Resource for U.S. and parts of Canada
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“Project Site Maturation” through the Exploration Phase.
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https://www.netl.doe.gov/File%20Library/Research/Carbon-Storage/Project-Portfolio/BPM-SiteScreening.pdf
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U.S. DOE methodology for the development of geologic storage potential for Prospective CO, salne resource estimation methodology: Refinement ()
carbon dioxide at the national and regional scale of existing US-DOE-NETL methods based on data availability




Multi-criteria CCUS Screening Framework of GOM OCS NE ?ﬁéﬁ%ﬁ;m
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* Incorporate multiple and disparate CCUS decision making criteria into a systematic, quantitative analysis of T
OCS in the GOM to identify areas with potentially high suitability for CO, storage

o s sy s sy s sr sy s g
310 'Ef’ N -31°
* Sites/regions best suited for offshore CO, storage would possess criteria and characteristics deemed 7" crlfBoe
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« FE/NETL CO, Storage Cost Model (Publicly Available) F
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— Designed to meet Class VI regulations, estimate cost of compliance

| €0, PLUME |

— Can model storage costs for single reservoir or multiple reservoirs

GROUND LEVEL

— Assumes successful operations

— Contains geologic database representative of geologic section in
numerous basins
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— Latest updates: new geologic database, changes to water module, new || f;—;
tinancial parameters, methodology updated to obtain costs in real P
dollars, and platform change to Python

 FE/NETL Offshore CO, Saline Storage Cost Model (In
Development) ’____,_,-::—--'-';:;:::::::::j::::: ----- N

— Extension of onshore CO, Storage Cost Model

— Bureau of Ocean Energy Management (BOEM)/Bureau of Safety and A
Environmental Enforcement (BSEE) (Department of the Interior AW N,
[DOI]); no Class VI in federal waters

— Needed actions: discussion with offshore working group, relevant cost e L
data and operational steps, and firm conceptual basis ’ § |
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¥
Area of Review
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National Risk Assessment Partnership VAP ¥E NERQY
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NRAP leverages DOE’s capabilities to quantify storage risks amidst system
uncertainties, to help remove barriers to full-scale CO,, storage deployment.
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Presenter
Presentation Notes
This slide introduces NRAP:

Approach:  leveraging DOE core competency in quantifying behaiour of complex engineered geologic systems

Focus:  Building toolsets and the calibration data.  The focus is “decision-ready science”, where the decisions center around key questions in the business case for CO2 storage.  The first question in particular (the monitoring costs post injection) is at the root of the example in slides 3-4, so it can be pre-mentioned here.  Namely, the new class VI regulations have almost doubled the cost of CO2 storage, due to the post-injection site care monitoring costs.

The Team:  Technical team leverages across DOE (DOE-SC, NNSA, and DOE-FE) and across several universities.  The Stakeholder Group brings in a broad spectrum to promote a dialog on key technical needs to support both operators and regulators.  (TX Railroad Commission is a state regulatory agency.)


The primary objective of NRAP is to develop a defensible, science-based methodology and platform for quantifying risk profiles at most types of CO2 storage sites to guide decision making and risk management. NRAP will also develop monitoring and mitigation protocols to reduce uncertainty in the predicted long-term behavior of a site.��To assist in effective site characterization, selection, operation, and management, NRAP is considering potential risks associated with key operational concerns, as well as those associated with long-term liabilities. Operational issues include the management of reservoir pressure and stress to avoid conditions that might induce seismic activity. Issues associated with long-term liabilities include groundwater protection and storage permanence to avoid CO2 leakage



NRAF'S approach for rapid prediction of wholée-sysiem risk
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Environmental Risk Profile (Benson, 2007)
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NRAP helps to address key stakeholder questions

about long-term GCS risks.

Characterize, detect, and manage
potential leakage

Rapidly predict storage reservoir
behavior and long-term stability
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Build stakeholder confidence that
GCS risks are small and manageable
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Design efficient & effective
monitoring networks
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NRAP Risk Assessment Tools ml!mﬂ@m

Phase | Toolset (November 2016)

0
"t Rapid estimation of
Probabilistic assessment of atmospheric dispersion

Quantifying potential well leakage
and critical well dynamics

Prototype design
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strategic monitoring
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Identify critical reservoir | Forecasting short-term,
storagelrisk relationships Reducing uncertainty in injection-related induced
seismicity

55 Years of Invention
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Phase Il Tools

Leakage Risk/Containment Assurance

* NRAP Open-Source Integrated Assessment Model
(NRAP-Open-IAM)

Induced Seismicity Risk

* Short-term Seismic Forecasting Tool (STSF)

e State of Stress Analysis Tool (SOSAT)

* Probabilistic Seismic Risk Assessment Tool (RiskCat)

Monitoring Design and Optimization

e Designs for Risk Evaluation and Management (DREAM
2.0)

* Microseismic monitoring design optimization tool
(forthcoming)

NRAP Tools Available at: el L\ ¥ 4
www.edx.netl.doe.gov/nrap = Y /N

Energy Data eXchangs



http://www.edx.netl.doe.gov/nrap
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