
National Energy 
Technology Laboratory

Solutions for Today ♦ Options for Tomorrow

Director

National Energy Technology Laboratory

Fossil Fuels:

Backbone of the Energy Future
2015 West Virginia Governor's Energy Summit

Grace M. Bochenek, Ph.D.

Blackwater Falls by Forest Wander – Flickr; Ohio Sunset by Lior Shapira – Flickr; Mountain Laurel by Arx Fortis – Wikipedia

Blackwater Falls, West Virginia

Ohio Sunset

Pennsylvania State Flower

https://www.flickr.com/photos/forestwander-nature-pictures/5082452766/in/photolist-8K7U8Y-86mBP3-5pEvrW-hU7FjT-oUK6iJ-56fpaH-9LUm4w-9kiKx-nbhFa4-Eezj-e33L4q-dWhC98-81Xceu-8ykXyM-8yp2ob-8ykWWk-c8mMUU-563AEa-5tKevt-2K4io8-8gXXwM-eL92jg-2K4kyk-2K4hRD-2K4iQ2-dhFCGS-8HFkGD-2K4ns6-2K4pP6-2K8BG1-2gC91Q-2K8EWb-2K8CC7-2K8HXC-2K4q4i-2K4naZ-2K8F37-9pqBLm-8HFm2M-2K8FdG-2K4pCB-2K4qZv-2K4qyV-dWoWAK-8HFkiX-8HJuZA-Eezi-2K8GYo-8hxCd7-Ep8X
https://www.flickr.com/photos/liorshapira/4012912361/in/photolist-77Be3a-5xzou9-m4Dju7-o3Pw8-99BgxL-oiS72N-quCtBh-rEVGM6-6WrTrV-67bcmg-5Bo535-efXrma-4NTqUr-pmEf67-4C61VL-rBEu68-4N8FpX-gPmXog-fLfYeJ-5a9i9K-peT4e3-wv9VHp-nEJpXf-rBySdT-4NnuyH-d3VVKb-rptepX-6HGFG5-kcPvP-dQ4UgS-4z1Yh4-5wgyvw-bFMMhx-yet7N-dTLZ9T-bKyhd2-7xE7u4-WS5AR-bA8E1h-9d4xA3-bKTCwZ-bRfLkX-cdQE19-btbKJo-byHkWU-dWcJzU-dYwiAp-d6ojmU-dQmu2k-dQEGDE
https://en.wikipedia.org/wiki/File:Kalmia_Latifolia.jpg


2
National Energy 
Technology Laboratory

Global Drivers
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ENERGY
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“All of the Above” Energy Future

NATURAL GAS

WIND

BIOFUELS

SOLAR

OIL

NUCLEAR

CLEAN COAL

FUEL 
EFFICIENCY

≥80% Fossil Energy Today AND Tomorrow

Dominated by Global Growth

3



4
National Energy 
Technology Laboratory

Affordable & Abundant

Potential Reserves

Recoverable Reserves

Cumulative produced to date

Coal

~3,000 yrs

~140 yrs

Natural Gas
~230 yrs

~61 yrs

Oil
~178 yrs
~54 yrs

Methane Hydrates

~8,000 yrs

http://peakoilbarrel.com/revisiting-ieas-world-energy-outlook-2013/
EIA, Annual Energy Outlook 2015; IEA, World Energy Outlook 2014, Current Policy Scenario 4

http://peakoilbarrel.com/revisiting-ieas-world-energy-outlook-2013/
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Delivering To All Domestic Sectors

EIA, Annual Energy Outlook 2015, Reference Case.
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RENEWABLE 9%

NUCLEAR 8%
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19%

OIL
35%
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30%
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93% Fossil Energy

90% Fossil Energy

96% Fossil Energy

66% Fossil Energy

1%
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NETL: THE Fossil Energy Laboratory

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

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
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History of Enabling Fossil Fuels

37M tons SOx 
Avoided

16M tons NOx 
avoided

40-fold 
Increase in 
Shale Gas 

Production

10-Fold 
Increase in 

CO2-EOR

Up to 75% Cost 
Reduction in 

Hg control

GHG 
Reductions
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Enduring Core Competencies

Computational 
Engineering

High Performance 
Computing

Data Analytics

Materials Engineering 
& Manufacturing

Structural & Functional

Design, Synthesis & 
Performance

Geological & 
Environmental Systems

Air, Water & Geology

Understanding & 
Mitigation

Energy
Conversion

Engineering

Component & Device

Design & Validation

Systems 
Analysis & Engineering

Process & 
System

Optimization,  
Validation & Economics

Effective Resource Development
~

Efficient Energy  Conversion
~

Environmental Sustainability
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Advancing Energy Solutions

Understanding  ~  Materials  ~  Processes  ~  Tools  ~  Technology

Camp Dawson

21st Energy 
Infra.

Tri-State 
Agreement

WVU Exp. Well

FE Laboratory

NETL’s  Joule
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Enabling

Leadership Regional 
Partnership

“Tech Pull” 
Innovation & 

Solutions

Workforce 
Development
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Aligning Career/Skill Intersections
Technical and Professional Skills Training

Community / Academia / Industry Partnerships
Advanced Data Analytics for Targeted Opportunity

Workforce Development Initiative

Preparing the energy workforce …

… for emerging energy careers
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Let’s Do This Together

Partnering with NETL

http://www.netl.doe.gov/ 
research/on-site-research/ 

partnering-with-us

Business Opportunities 

with NETL

http://www.netl.doe.gov/ 
business
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Solutions for Today . . . Options for Tomorrow

For More Information, Contact NETL

the ENERGY lab
www.netl.doe.gov
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