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Methane Mitigation Technologies Division

Methane Emissions Mitigation

Advanced materials, data management tools, inspection and repair
technologies, and dynamic compressor R&D for eliminating fugitive
methane emissions across the natural gas value chain

Methane Emissions Quantification

Direct and remote measurement sensor technologies and
collection of data, research, and analytics that quantify methane
emissions from point sources along the upstream and midstream

portion of the natural gas value chain

Natural Gas Decarbonization and Hydrogen Technologies

Technologies for clean hydrogen production, safe and efficient
distribution, and geologic storage technologies supported by
analytical tools and models

Undocumented Orphaned Wells Research

Developing tools, technologies, and processes to efficiently identify
and characterize undocumented orphaned wells in order to
prioritize them for plugging and abandonment.
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Natural Gas Decarbonization and Hydrogen Technologies

he Natural Gas Decarbonization and Hydrogen Technologies (NG-DHT) Program was formally initiated in 2022 Omnibus.
e The NG-DHT Program coordinates with other DOE offices to support the transition towards a clean hydrogen-enabled
economy through the decarbonization of natural gas conversion, transportation, and storage.

o Supports transformational concepts for clean hydrogen production from domestic natural gas resources, with emphasis on decarbonization
opportunities and value tradeoffs within energy markets.

o Works to ensure the suitability of existing natural gas pipelines and infrastructure for hydrogen distribution, while emphasizing technology
opportunities to detect and mitigate emissions.

o Identifies underground storage infrastructure to handle high-volume fractions of hydrogen, while seeking demonstration opportunities for
novel bulk storage mechanisms.
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Technology Development Timeline

Initiate Phase 2 Support Long-Term Hydrogen Storage

Hydrogen Storage

3-year subsurface storage pilot of Research support of long-term direct
Field Labs supporting a 2030 and indirect measurement of Initiate Phase 2 Validation of Lower

Geochemical and e )
commercialization. geologically stored hydrogen TRL Transformational Options

Geomechanical R&D supporting
advanced model development

Hydrogen/Natural Gas Transportation

Preliminary R&D for “real-time” Validate development of new  Field Validation of hydrogen sensors,
hythane blend sensing material for transporting real-time blend monitoring, and
hydrogen blends separation technologies

Transformational Hydrogen Production
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NETL RIC Natural Gas Decarbonization and
.Hydrogen Technologies

* Production of Hydrogen and Carbon from Associated Gas Catalytic Pyrolysis

Assessment of State-of-the-art H2 Production via Pyrolysis N

H2 Sensing Materials Development for Safe Hydrogen Transportation l I

NATIONAL
TECHNOLOGY

Real-time in-Pipe Gas Blend Monitoring with Raman Gas Analyzer LABORATORY

Advanced Multi-functional Electrochemical H2 Sensor

Techno-economic Pipeline Model for Transporting Blends of Natural Gas and Hydrogen

Comparison of Commercial, State-of-the-Art, Fossil-Based Ammonia Production Technologies
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FOA2400 - Fossil Energy Based Production, Storage, Transport and
Utilization of Hydrogen Approaching Net-Zero or Net-Negative Carbon
Emissions

FY23 FOA Funding

12,000,000
10,000,000 $9,997,749
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Cyclical Chemical Looping Reforming
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		FOA 2400 Clean Hydrogen Production, Storage, Transport and Utilization to Enable a Net-Zero Carbon Economy

		Area of Interest 14a: Methane Pyrolysis/Decomposition, In situ Conversion, or Cyclical Chemical Looping Reforming



		

		Area of Interest 14b: Hydrogen Production from Produced Water



		

		Area of Interest 15: Technologies for Enabling the Safe and Efficient Transportation of Hydrogen Within the U.S. Natural Gas Pipeline System



		

		Area of Interest 16: Fundamental Research to Enable High Volume, Long-term Subsurface Hydrogen Storage








FOA2400 - Fossil Energy Based Production, Storage, Transport and Utilization of
Hydrogen Approaching Net-Zero or Net-Negative Carbon Emissions

Performer Project Title DOE Share Non-DOE Share Total Cost

14A The Ohio State University Bench Scale Testing and Development of Fixed Bed Chemical Looping Reactor for Hydrogen Generation from Natural Gas with CO2 Capture $ 1,499,238 | $ 375,000 | $ 1,874,238
14A Massachusetts Institute of Technology Lower Cost, CO2 Free, H2 Production via CH4 Pyrolysis in Molten Tin S 1,500,000 | S 375,048 | S 1,875,048
14A Susteon Inc. Thermo-Catalytic Co-Production of Hydrogen and High-Value Carbon Products from Natural Gas using Structured Materials $ 1,500,000 | S 375,000 | S 1,875,000
14A University of California, Los Angeles Direct Solar Self-Catalyzing Pyrolysis of Natural Gas to Hydrogen and High-Quality Graphite S 1,461,772 | $ 377,848 | $ 1,839,620
14B University of Wyoming Integration of Produced Water Thermal Desalination and Steam Methane Reforming for Efficient Hydrogen Production S 4,997,749 | S 4,999,387 | S 9,997,136
14B Oceanit Laboratories Inc HALO: Hydrogen-Recovery Using an Al-Arc-Plasma Learning Operational System for Produced Water $ 5,000,000 | $ 5,000,000 | $ 10,000,000
15 Colorado School of Mines Assessment of Toughness in H-Containing Blended Gas Environments in High Strength Pipeline Steels $ 1,500,000 | $ 375,000 | $ 1,875,000
15 Southwest Research Institute Technologies for Enabling The Safe and Efficient Transportation of Hydrogen within the U.S. Natural Gas Pipeline System $ 1,500,000 | S 375,000 | $ 1,875,000
16 GTI Energy Developing & Investigating Subsurface Storage Potential And Technical Challenges for Hydrogen (DISSPATCH H2) $ 1,400,000 | $ 350,000 | $ 1,750,000
16 University of North Dakota EERC Williston Basin Resource Study for Commercial-Scale Subsurface Hydrogen Storage $ 1,500,000 | $ 375,000 | $ 1,875,000
16 The University of Texas at Austin Hydrogen Storage in Salt Caverns in the Permian Basin: Seal Integrity Evaluation and Field Test S 1,483,488 | S 370,873 | S 1,854,361
16 Virginia Polytechnic Institute Assessment of Subsurface Hydrogen Storage in Depleted Gas Fields of Appalachia $ 1,500,000 | S 375,000 | $ 2,250,000

$24,842,247 | S 13,723,156 | $ 38,940,403
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METEC - Advancing Development of Emissions Detection

Comprehensive process of protocol development and testing to accelerate the adoption of natural gas leak detection and quantification (LDAQ)
solutions by natural gas operators, and their approval by cognizant regulatory authorities.

Colorado State University Methane

* Develop test protocols for LDAQ methods through controlled ) Emissions Technology Evaluation Center
testing performed at CSU’s Methane Emissions Technology e v e

Evaluation Center

AN 5m x 60m well pad
Wet/Dry setup

* Comprehensive field testing of LDAQ solutions on a variety of
oil and natural gas emulated facilities (e.g. equipment); and

* Demonstrate methods to evaluate the control efficacy of
LDAQ solutions using simulation software developed in
parallel projects.

Pipeline Test Bed
= Si‘?nulated Pipes & Leaks 45m x 60m well pad
= Natural and sand fill DI"V gas setup
Office, Control, Meeting Mobile/Large
Simulated Pipeline ROWs e B = REiSEe St
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Subsurface Hydrogen Assessment Storage &
Technology Acceleration (SHASTA)

Identify and address key technological hurdles and develop tools
and technologies to enable broad public acceptance for subsurface
storage of pure hydrogen and hydrogen/natural gas mixtures

Specific Goals:

* Quantify operational risks

* Quantify potential for resource losses

* Develop enabling tools, technologies, and recommended practices

* Develop a collaborative field-scale test plan in partnership with
relevant stakeholders

Focus on reservoir performance and well component compatibility in
the storage system

* Pipelines and surface components upstream from the wellhead
are covered by separate DOE research activities
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. FECM-PHMSA Interagency Agreement

Goal:

* Leverage expertise at the U.S. Department of Energy’s (DOE) National Laboratory system through the Office of Fossil Energy
and Carbon Management (FECM) funded SHASTA project to provide PHMSA with the scientific basis to support safe and
effective regulatory guidance and oversight for underground hydrogen storage (UHS).

Purpose:

* ldentifying sources for potential hydrogen resource and storage reservoir
asset loss

* Identifying possible mitigations/remedies relative to governing entities
that may have regulatory primacy or authority

Objectives:

* |dentify regulatory needs for Underground Gas Storage (UGS) operations
to define UHS metrics

* Assess existing UGS facilities' suitability for hydrogen storage

* Quantify operational expectations and risk for H2 resource loss and asset
degradation based on geologic and operational conditions

2 SHASTA
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. Technology Transfer

* SHASTA Homepage

 Assessing Compatibility of Natural Gas Pipeline Materials with Hydrogen,
CO2, and Ammonia — ORNL

e Hydrogen Storage Potential in U.S. Underground Gas Storage Facilities —
SHASTA

 Underground Storage of Hydrogsen and Hydrogen/Methane Mixtures:
Influence of Reservoir Factors and Engineering Choices on Feasibility, Storage
Operations, and Risks — SHASTA

* Managing Reservoir Dynamics When Converting Natural Gas Fields to
Underground Hydrogen Storage — SHASTA (manuscript under review)

e Subsurface Hydrogen Assessment, Storage, and Technology Acceleration —
2023 Virtual Workshop (November 6, 2023)
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https://edx.netl.doe.gov/shasta/
https://ascelibrary.org/doi/10.1061/JPSEA2.PSENG-1431
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2022GL101420
https://www.sciencedirect.com/science/article/pii/S0360319923034882

Jll Contacts for NGDHT Program

Cyrus Kian

Program Manager, Division of Methane Mitigation Technologies

Office of Fossil Energy and Carbon Management| Office of Resource Sustainability
Kourosh.kian@hg.doe.gov

Evan Frye

Program Manager, Division of Methane Mitigation Technologies

Office of Fossil Energy and Carbon Management| Office of Resource Sustainability
Evan.frye@hg.doe.gov

Timothy Reinhardt

Director, Division of Methane Mitigation Technologies

Office of Fossil Energy and Carbon Management| Office of Resource Sustainability
Timothy.reinhardt@hg.doe.gov
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