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eal Time (SMART) Decisions in Subsurface Applications
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Subsurface Applications (SMART) platform 1s a cutting-edge user interface
designed to enhance decision-making processes in subsurface applications.

Wiring Diagram

The SMART platform integrates various modules through the SMART Tools Rapid
Visualization Environment (STRIVE) framework, offering a suite of advanced
tools tailored for real-time data analysis and visualization.

The SMART platform provides a systematic method for assessing robust
visualization, enabling users to interact with data through intuitive graphical
interfaces, and a set of specialized tools designed for rapid data processing and
interpretation.
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Introduction

The SMART Initiative is a DOE-FECM funded project. The objective is to showcase how
the utilization of Machine learning (ML) can significantly improve efficiency and
effectiveness of field-scale commercial carbon storage operations in three main areas:

 Real-time visualization
O Virtual learning
 Real-time forecasting

This poster presents the status of SMART tools for demonstrating: (1) virtual learning during . igmmaa
the pre-injection permitting phase, and (2) ML-assisted operational decision making and e B ”
visualization.

Legacy Code Other Simulators

The SMART tools and workflows will be made available as open-source packages and
contribute to the deployment of commercial-scale geologic carbon storage projects along
multiple fronts:

(a) Enabling dramatic improvements in the visualization of key subsurface features and

flows,
(b) Creating a computer-based experiential learning environment to improve field The SMART Platform for enhanced decision-making process in geologic carbon storage applications
development and monitoring strategies, and . / BT 2 Inferte of E 10 SMART To0] . _ . .
(¢c) Transforming storage reservoir management by rapid analysis of real-time data and rapid / Figure 2: Interface of ORION SMART Too — J ' Figure 3: History Matching madels in RTFO " e e s

forward prediction under uncertainty to inform operational decisions.
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I i RTFO: The RTFO is a cutting-edge software tool designed to enhance real-time decision-
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e Loop . . making in geologic carbon storage projects. RTFO is integrated with advanced machine
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t Properties (UQ) learning models, optimization algorithms, and interactive data visualization tools. RTFO
Microseismic il ~ d provides a robust platform for managing and analyzing reservoir data. The tool supports
L »  Operational Model Explorer both browser-based and virtual reality interfaces, enabling users to interact seamlessly
orecast . . . . .
4 A B 4 h with machine-learning accelerated reservoir simulators.
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Conclusions

T — profiles, integrating data from unified simulation modules-based ML models.
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The SMART platform is a robust visualization environment, enabling users to interact | | | = A — _ . , ‘ , , S _ ,
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Figure 4: Interface of Model Explorer SMART Tool

This software was prepared as part of work sponsored by an agency of the US Government. Neither the US 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 US Government or any agency thereof. The views and opinions of developers expressed therein do not necessarily state or reflect those of the US Government or any agency thereof.

The components of the SMART platform work synergistically to support a range of
subsurface carbon storage scenarios and monitoring. \
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