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Disclaimer

This presentation was prepared as an account of work sponsored by an agency of the 
United States Government. Neither the United States Government nor any agency 
thereof, 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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GHG Emissions in the U.S. Power Sector
From U.S. Environmental Protection Agency (2024)

• From EPA – total GHG 
emissions in Energy 
Applications > 5 billion 
tonnes in 2021
• 4.86 billion tonnes CO2 

from fossil fuel comb.
• 1.54 billion tonnes CO2 

from electricity
• Total emissions have 

steadily declined since 
2007
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Electricity Emissions Forecast
From Rhodium Group Analysis of Proposed EPA 111 Rules
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RTO Grid Flexibility for Stability (2020)
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https://doi.org/10.1016/j.rser.2022.113116

https://doi.org/10.1016/j.rser.2022.113116
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Efficiency vs. Decarbonization
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FOA Notice of Intent
DE-FOA-0003409
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COE Sensitivity Comparison vs. Fuel Cost for 100% Hydrogen Turbine Combined Cycle

H2 Cost = $2.4/kg 
(Baseline assumption:
$1.59/kg production +

$0.81/kg transport)H2 Cost = $1.0/kg
(Earthshot Target) 

H2 Cost = $5/kg 
(~Electrolyzer Cost)

NG Cost = 
$4.42/MMBtu

(Baseline) 

H-Class NGCC with 
90% CO2 Capture

Cost Analysis for H2 Combined Cycle
Fuel Price Sensitivity
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Interactive Turbines CO2 Emissions Map
• 84 GW dispatchable turbine 

power installed since 2010 
• Total emissions ~165 MMT in 

2023
• Displays proximity to existing 

infrastructure (CO2 pipelines, H2 
pipelines, Class VI sequestration 
wells)

• Filter by firing class, 
manufacturer / model, ISO, 
energy source, sector…

• Recent transition to H-class and 
Aeroderivative installations (No 
F-class installations since 2020)

• Majority installed in PJM, 
Southeast, and MISO
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Advanced Turbines Program Projects Map
As of 9/4/2024
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Advanced Turbines Research Areas
2010-2024

Publication Keywords 
Co-occurrence
Color: Research Cluster

Thermal Barrier Coatings

Combustion Instabilities

Advanced Alloys & Lifing

Staged Comb & Emissions

Hydrogen Combustion

Additive Mfg & Heat Trans

Rotating Detonation Engines
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Advanced Turbines Research Areas
2010-2024

Publication Keywords 
Co-occurrence
Color: Average Date
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Rotating Detonation Engines
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Rotating Detonation

Rotating Detonation Engines2022
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RDE Citation & Co-authorship
NETL Publications & Citations

VOSviewer Online
36 Advanced Turbines Publications  234 Citations 
No vertical segmentation  well-connected research areas

USA China

Japan

https://app.vosviewer.com/
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RDE Research & Patents
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Mapegy Rotating Detonation Publications

https://scout.mapegy.com/shared-project/419c31ad66e1a2f915287?key=419c31adm10HY6dmHu3RMFDyO7CR2nWh
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RDE Research & Patents
Mapegy Rotating Detonation Publications

https://scout.mapegy.com/shared-project/419c31ad66e1a2f915287?key=419c31adm10HY6dmHu3RMFDyO7CR2nWh


Questions?
Thank You!

John Crane
Technology Manager
Advanced Turbines

412-386-9215
John.Crane@NETL.DOE.GOV

Additional information can be found at:
https://netl.doe.gov/carbon-management/turbines
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https://netl.doe.gov/carbon-management/turbines
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