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“All of the Above” Fossil Energy Future 

80% FE Today and Tomorrow 
 

Dominated by Global Growth 

50% 
Growth 
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THE Fossil Energy Laboratory 

NETL’s mission is to discover, integrate and mature technology solutions to 
enhance the Nation’s energy foundation and protect the environment for 

future generations 

Office of Science 
National Nuclear  Security Administration 
Environmental Management 
Fossil Energy 
Nuclear Energy 
Energy Efficiency & Renewable Energy 
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Core Competencies 

Effective Resource Development 
∞ 

Efficient Energy Conversion 
∞ 

Environmental Sustainability 

Computational 
Engineering 

 
High Performance 

Computer 
 

Codes & Data 
Management 

Materials 
Engineering 

 
Structural & 
Functional 

 
Design, Synthesis 
& Performance 

Environmental 
Engineering 

 
Air, Water & 

Geology 
 

Understanding & 
Mitigation 

Energy Conversion 
 

Component & 
Device 

 
Design & 
Validation 

System 
Engineering 

 
Process &  

System 
 

Optimization,  
Validation & 
Economics 

Markets & 
Benefits 

 
Technology & 

Resources 
 

Assessment & 
Projections 
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Materials Engineering 

 
 
 
 
 

Enabling technology through the discovery, development and deployment of 
tailored materials and advanced manufacturing  
 

Material 
Solutions 

Metal Alloys 

Ceramics 

Soft Materials & Composites 

Nano-Materials 

Fuel Cells 
Refractory Bricks 

Sensors 
Power Electronics 
TBCs & Coatings 

 
Graphene, Perovskites  

Oxides, Nitrides & Carbides 

Piping & Tools 
Turbines 

Medical Devices 
Armor 

Membranes 
 

Ferrous, Non-ferrous, 
Refractory, Precious Metals 

Membranes 
Sorbents 
Solvents 

Adhesives 
 

Ionic Liquids, Amines  

Sorbents & Membranes 
Catalysts & Supports 

Sensors 
Oxygen Carriers 

 
Perovskites, MOFs/ZIFs 

Carbon, Carbides & Oxides 
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Computational Engineering 

 
 
 
 
 

Accelerating the pace of science and technology development through 
advances in high-performance computing 
 

Information Access 
& Infrastructure 

Data Analysis 
& Visualization 

Hardware &  Network 

Software & Automation 

Exponential growth in upcoming years 
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World Class Facilities 

Computational 
Engineering 

 

Materials 
Engineering 

 

Environmental 
Engineering 

 

Energy Conversion 
 
 

System 
Engineering 

 

Markets & 
Benefits 

 
HPC – Joule 

Pilot-Scale Foundry SOFC-Turbine Hybrid High-Pressure  
Combustor     Water-Tunnel 

Immersive Virtual Simulator 
Portable Field Laboratory In situ CT Scanning 
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Core Competencies & Technical Thrusts 

Computational 
Engineering 

Materials 
Engineering 

Environmental 
Engineering 

Energy Conversion System Integration 

Carbon 
Storage 

Carbon 
Capture 

Advanced 
Materials 

Advanced Energy 
Systems 

Methane 
Hydrates 

Transmission 
& Delivery 

Enhanced 
Resource Production 

Environmentally 
Prudent Development 

COAL 

OIL & 
Gas 

Markets & Benefits 

Sensors Advanced 
Computing 

http://www.netl.doe.gov/research/oil-and-gas/methane-hydrates/methane_hydrates
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Partnering for Success 

World Class Expertise   +   Unique Facilities  +  Deployment Pathway   =   Real Solutions 

Identify 
promising 
concepts

Reduce the time 
for design & 

troubleshooting

Quantify the technical 
risk, to enable reaching 

larger scales, earlier

Stabilize the cost 
during commercial 

deployment

Identify key 
physical & 
chemical 

phenomena

Predict core- and 
field-scale 
processes

Quantifybehavior and 
uncertainties for each 

subsystem

Calculate risks using 
integrated 

assessment models

National Laboratory 

Industry 

Wade, LLC 
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FE’s Most Valuable Asset 

 
• Expertise poised to address 

challenges of today and 
tomorrow 
 

• Dominated with advanced 
technical degrees 
 

• Award winning staff 
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Emerging Technologies 

Understanding     ∞     Materials     ∞     Processes     ∞     Tools 

Engineered 
Cathodes 

Hybrid Solvent 

Atomically 
Engineered CO2 

Catalysts 

Chemical 
Looping 

Combustion 

Direct Power 
Extraction 

Process 
Optimization 

CPJ7 Alloy & 
Advanced 

Manufacturing 
Foamed Cement 

Pressure Gain 
Combustion 
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Solutions for Today… 
   Options for Tomorrow 
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