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Presenter
Presentation Notes
Talking Points: 
NETL IS THE ONLY DOE LAB DEDICATED TO THE FOSSIL ENERGY MISSION
1 of 17 DOE labs: Maintain enduring competencies critical to the FE mission
1 of 3 applied labs: Provide technology solutions
As the only one of the Energy Department’s 17 national labs that is both government-owned and -operated, NETL is in a unique position to accelerate the development of technology solutions through strategic partnerships. 
NETL is also the only national lab dedicated to fossil energy research and development, making our team a sought-after national resource.
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NETL is…
900+ R&D projects/50 states

3 labs across U.S.
$1.03B FY19 budget

NETL Snapshot

Contractor
774

Federal
460

FTE WORKFORCE

Workforce

Data retrieved November 30, 2019

NETL possesses an array of authorities to manage & implement complex R&D programs
• Program planning, development, and execution
• Legal, Financial, Procurement and Head of Contracting Authority (HCA) 
• Project Management Expertise
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Discover, integrate and mature 
technology solutions to enhance 
the Nation’s energy foundation 
and protect the environment for 
future generations

Mission

Be the Nation’s renowned fossil-
energy science and engineering 
resource, delivering world-class 
technology solutions today and 
tomorrow

Vision

• Effective Resource Development
• Efficient Energy Conversion
• Environmental Sustainability

• Technology Convener
• Knowledge and Technology

Generation Center
• Responsible Steward
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Integrated R&D Approach for Future 
Commercial-Scale Deployment

2017
Large Capture 
Pilots Initiated

2017
Initiate Storage 
Feasibility for 
Integrated CCS

2020
R&D Completed for Carbon Capture 
2nd Generation Technologies 2025

Integrated CCS 
Projects initiated

2022
Commercial-scale 
storage complexes 
characterized

2035
Advanced technologies 
available for broad 
commercial-scale 
deployment

Carbon
Capture

Carbon
Storage
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CCS and CCU Value Chains

Source: NETL, Cost and Performance Baseline for Fossil Energy Plants, Revision 3, July 2015

Monitoring (5%)Storage (8%)Transportation (3%)Compression (11%)Capture (73%)

UtilizationCompression Necessary??
Capture

50-99% Pure 
$15 to $60 /tonne
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Analysis Capability Across the CCUS Value Chain

CO2 Capture

• NETL Cost of Capturing 
CO2 from Industrial 
Sources

• NETL Baseline Studies for 
Fossil Energy Power Plants

• CCSI2 Toolset

CO2 Transport

FE/NETL CO2 Transport Cost 
Model

SimCCS2.0

Image Source: Club CO2 Website: http://www.captage-stockage-
valorisation-co2.fr/en/ccus-glance#!prettyPhoto

CO2 Storage

• FE/NETL CO2 Saline 
Storage Cost Model

• NRAP risk assessment 
tools

Offshore CO2 Storage

FE/NETL Offshore CO2
Saline Storage Cost Model

CO2 EOR

FE/NETL Onshore CO2 EOR 
Evaluation Tool 

Offshore CO2 EOR

FE/NETL Offshore CO2 EOR 
Evaluation Tool

CO2 EOR Life Cycle

CO2 EOR Life Cycle (CELiC) 
Model

http://www.captage-stockage-valorisation-co2.fr/en/ccus-glance#!prettyPhoto
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CO2 Capture

NETL Baseline Studies 
for Fossil Energy 

Power Plants

Publicly Available: 
https://netl.doe.gov/node

/7512

NETL Cost of 
Capturing CO2 from 
Industrial Sources

Publicly Available: 
https://www.netl.doe.gov

/energy-
analysis/details?id=1836
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Toolset
www.acceleratecarboncapture.org

Industry Collaborators Open-source tools at: https://github.com/CCSI-Toolset/

Presenter
Presentation Notes
Project Description�The Carbon Capture Simulation for Industry Impact 

CCSI2 is led by the National Energy Technology Laboratory (NETL), partnering with Lawrence Livermore National Laboratory (LLNL), Lawrence Berkeley National Laboratory (LBNL), Los Alamos National Laboratory (LANL), Pacific Northwest National Laboratory (PNNL), West Virginia University, and the University of Texas at Austin.
CCSI2 develops, validates, and applies advanced computational techniques for technology simulation, optimization, uncertainty quantification (UQ), and process control. Computational products are consolidated in the Carbon Capture Simulation Initiative (CCSI) Toolset software for developing rigorous understanding of CO2 capture technologies that enable efficient R&D. CCSI2 develops a detailed multi-scale understanding of the most effective pathways to minimize the cost to capture CO2. In FY17, CCSI2 directly supported seven projects in the Capture Program portfolio, while also providing industry-wide benefit by developing a general Design of Experiments framework that optimizes large- and small-scale test programs, as well as highly accurate benchmark CO2 solvent system modeling tools.
The primary goal of CCSI2 is to provide a fundamental and interdependent understanding of CO2 capture material-, device-, and system-level performance leading to more informed R&D guidance on CO2 capture technology development and reduced risks during commercialization. To achieve this goal, CCSI2 will:
Provide R&D support that reduces risk and increases rate of CO2 capture technology commercialization.
Generate accurate understanding and quantified uncertainty in CO2 capture system performance.
Continue to validate, apply, and disseminate the CCSI Computational Toolset.

The Carbon Capture Simulation Initiative (CCSI) grew out of a series of meetings conducted in early 2010 in response to a Presidential memorandum, which charged a Carbon Capture and Storage (CCS) Task Force to overcome the barriers to widespread, cost-effective deployment of CCS technology. The goal of CCSI is to help reduce the amount of time that it historically takes to develop and scale-up new technologies by maximizing the learning that occurs at each stage of technology development from Early Stage to Pilot and Demo scale.

The project was a collaboration among national labs (see list) and universities (see list).

CCSI worked closely with a number of industry stakeholders (see list) to demonstrate and deploy the CCSI Toolset to address real R&D challenges at multiple scale.

The CCSI Toolset is the nation’s only suite of computational tools and models designed to help maximize learning and reduce cost and risk during the scale-up process for carbon capture technologies. The toolset is critically important to perform much of the design and calculations, thus reducing the cost of both pilot projects and commercial facilities. The CCSI Toolset is available for researchers in industry, government, and academia to freely use, modify, and customize in support of the development of carbon capture technologies and other related technologies. The toolset is hosted on GitHub. 

Since the release of CCSI’s first toolset in 2012, the initiative exceeded goals, and earned an R&D 100 Award -- an "Oscar of Innovation" – as one of the top 100 technology products of 2016.  
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Onshore CO2 Pipeline Transport Cost
FE/NETL CO2 Transport Cost Model

• Mimics CO2 transport operations to estimate the 
costs associated with potential CO2 pipeline 
project

• Point-to-point transport cost modeling
• Includes capital and operation and maintenance 

costs and project cash flows
• Latest updates: new financial parameters and 

methodology updated to obtain costs in real 
dollars

Publicly Available: https://netl.doe.gov/energy-analysis/details?id=543

Photo: Marie D. De Jesus, Staff / Houston Chronicle; Accessed 11/18/2019 from: 
https://www.houstonchronicle.com/business/energy/article/As-Congress-promotes-carbon-capture-lack-
of-13064586.php
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SimCCS2.0
An open-source tool to optimize CO2 capture, transport, and storage infrastructure

https://github.com/SimCCS/SimCCS

Enables stakeholders to design 
CCS infrastructure networks. 

Middleton et al. (2019) SimCCS: An open-source tool for optimizing CO2 capture, transport, and storage infrastructure. 
Environmental Modelling & Software. In press



12

Carbon Storage Programmatic Structure
Technical Priorities

• Predicting and monitoring CO2 plume and brine 
pressure front movement, stabilization, and impacts.

• Optimization of reservoirs for CO2 storage capacity.
• Developing and validating risk-assessment strategies.
• Mitigating risks, such as leakage from old wells and 

induced seismicity.
• Carrying out (large-volume and Fit-for-Purpose) field 

tests for different storage types and depositional 
environments.
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