SMART tools for Geologic Carbon Storage Applications

Science-informed Machine Learning to Accelerate
Real Time (SMART) Decisions in Subsurface Applications

. >y A\ ; : \
\\ T = = D \ ;
/ mﬁ" Y2

= A~ A {

///};/W e

Task-6 team (PNNL’;;BLLN_L' and NETI) (= .7

/”'

. .‘/rri‘ ‘; 2
= N

Presenter (panel dl%C}l_Sl?LQLI d W =%l
: Euseblus KutS|e“r'|"yo (PQINLL);‘/ LN
s AR = ’

f

L L]

{

¥

#
——
—
\

V7
N
N

s \ £ ‘;—- o
f

WY >,
& ,', =

P
- 7’ :
e/
4 y
N ,y/i/; o 5y
o =
.

Y » /Nus DEPARTMENT OF
'@ ENERGY



Acknowledgments and disclaimers

This work is developed with funding support from the United States Department of Energy’s Office of
Fossil Energy and Carbon Management (DOE-FECM) through the Science-informed Machine Learning
to Accelerate Real-Time (SMART) Decisions in Subsurface Applications Initiative. This support is
gratefully acknowledged. Portions of this work were produced under the auspices of the U.S.
Department of Energy by Pacific Northwest National Laboratory under Contract DE-AC06-76RLO1830.

This software was prepared as part of work sponsored by an agency of the United States Government.
Neither the United States Government nor any agency thereof, nor any of their employees, makes any
warranty, express or implied, or assumes any legal liability or responsibility for the accuracy,
completeness, or usefulness of any information, apparatus, product, or process disclosed, or represents
that its use would not infringe privately owned rights. Reference therein to any specific commercial
product, process, or service by trade name, trademark, manufacturer, or otherwise does not necessarily
constitute or imply its endorsement, recommendation, or favoring by the United States Government or
any agency thereof. The views and opinions of developers expressed therein do not necessarily state or
reflect those of the United States Government or any agency thereof.




SMART multiverse (end-to-end): Piecing everything together
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Version-1 (EY23): Hub-and-spoke figure of SMART platform
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Welcome to the SMART Platform
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Model Explorer Module within the SMART platform

Why is Model Explorer important, and how can it
accelerate the Class-VI permitting process?

*Allows for quick visualization of the model inputs, outputs, and other
types of data integration, where multiple sets of technical information
(e.g., site characterization data and modeling input) can be visualized
and evaluated in an integrated fashion.

*Calculates and maps Area of Review (AoR) in real-time in response to
model inputs.
» Displays the evolution and maximum predicted extent of the
supercritical CO, plume, pressure front, and the combined AoR.

*AoR calculation is based on a pressure-front that can be user defined
or determined using the suggested EPA methods.
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SMART-Model Explorer

Status - Module Workflow — Area of Review Calculation

1. Pressure Front mummmsss

e User defined threshold.

* EPA Method 1. Under-pressurized injection zone. Pressure front
based on bringing injection zone and USDW to equivalent
hydraulic heads.

Pirp=P,+pig - (zy — z)

* EPA Method 2. Hydrostatic injection zone. Pressure front based
on displacing fluid initially present in the borehole.
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2. Supercritical CO, Plume m——— g
*  Maximum predicted extent of the separate-phase plume.

Maximum predicted extent of supercritical carbon dioxide plume

m— we= Delineated area of review (madmum sterd of supercrtical
carbon dioide or pressure front)

Source: Danlel B Stephens & Associates Inc

Example area of review contour epa.gov

3. Area of Review =m == ==
* Combined maximum extent of pressure front and supercritical
CO, plume.
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SMART Visualization and Decision Support Platform
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Questions?

Thank youl
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Welcome to the SMART Platform
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