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This project was funded by the United States Department of Energy, National Energy Technology
Laboratory, in part, through a site support contract. Neither the United States Government nor any
agency thereof, nor any of their employees, nor the support contractor, 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 herein 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 authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof.
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Delivering a multivariate,
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Natural Gas Carbon Advancing DOE Program Goals
Infrastructure | Saiic& by developing of scientific, smart, and

Objectives & Outcomes

Objectives:

Open . .
Global Oil & Gas S geospatial technologies to accelerate
1.Build-off existing Infrastructure the economically, socially, and
resources to provide a Database =) 4 environmentally prudent planning
national comprehensive 4b059 and development of carbon transport

spatial database

2.Integrate data and
critical qualitative
governance to support
safe transport planning

3.Enable stakeholders to
identify potential routes
AND evaluate existing
corridors

® Identify Route O Evaluate Corridor
O Start ® End

Add Start Location in World Geodetic System WGS 1984(WGS 84)

.5. DEPARTMENT OF *
ENERGY BIL




Multivariate, Al/ML, & Geospatial Method N=|NAToNAL
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Technical Approach to Inform CTS Planning & Development
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o Metadata and weight definitions

o Findable, Accessible, Interoperable, Reusable

Led to an increase of

CCS by State Restrictions & regulations with stakeholders and

researchers
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Infrastructure Pipelines, wells, roads e oo
Pipeline Route Planning Database
EJS) Social Vulnerability Index, Environmental Justice Screen = | PEe *

Natural Hazards Floodplains, earthquake, wildfire, slope, landslides i . g = |
— "~ ®discover
Hyd r0|0gy La kesl rlverS, aquferS, groundwater a Data Infrastructure to Accelerate CCS

% U.S. DEPARTMENT OF R
ENERGY BIL:




Smart CO, Transport-Route Planning Tool

* Open-source & stand-alone

* |dentifies Routes using Monte Carlo Tree Search [

o Model-based Reinforcement Learning (RL)

o Heuristic algorithm finding ‘near optimal’ solutions

o Relatively simple = explainable

* Updated user-interface

# CO2Pipeline

ENERGY

Operation

Identification Mode

Start and End Points

Clicking On The Map

Entering Coordinates

e

,,“0‘% U.S. DEPARTMENT OF

.9/ ENERGY

* Added Evaluate
Route option

o Reporting
functionality

* Revised help
documentation
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Increasing Useability & Usefulness
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Communication & Collaboration is Key

Next Steps
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p
International Pipeline
e citouncu&n

02

International Pipeline
Conference

Enable direct interface
with mapped variables

Support dynamic
weighting

Integrate multi-modal
functionality

N
\ Data InFrastructure to Accelerate CCS
e

Decrease run times -

N 4
- .. Valued Delivered
Publication , : :
Interactive, stand-alone, geospatial tool designed to accelerate safe route
Version 2, planning for CO, transport that accounts for state and Federal regulations, best
Spring 2025 practices, EJSJ considerations, and is complementary to related capabilities
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DOE CO, Transport Technologies

Scope — Filling a Technology Niche & Supporting Model Validation
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Analytics apply...  Variables include...

FECM/NETL CO,
Transport Cost
Model
(CO2_T_com)

SimCCS Multi-
Modal Transport
Model (LANL)

Smart CO,
Transport-Route
Planning Tool &
Database (NETL)

Stakeholders

Researchers (i.e.,
government, academic,
non-profit), industry

Industry, researchers
(i.e., government,
academic, non-profit)

Regulators, industry,
researchers (i.e.,
government, academic,
non-profit)

Supports

Estimating the
cost of new CO,
pipelines

Transport
network
modeling and
cost analysis

Inform planning,
development,

and repurposing;
risk assessments
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Outputs
Include

Pipeline diameter,
number of pumps,
cash flows, NPV,
break-even CO2
price

Optimal network;
costs for capture,
transport, and
storage

Optimal network as
spatial layer; report
of route evaluation
against variables

X Currently supports
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/ In progress

— Not in planned scope
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