
© 2021 Electric Power Research Institute, Inc. All rights reserved.w w w . e p r i . c o m
w w w . l o w c a r b o n L C R I . c o m

September 24th, 2021

Natural Gas to Hydrogen 
Conversion
Combustion Considerations for Existing 
Duct Burners and Boilers 

Tony Facchiano
Sr Program Manager, EPRI
afacchiano@epri.com

Tom Martz
Principal Technical Leader, EPRI/LCRI
tmartz@epri.com 

Rob Steele
Technical Executive, EPRI
rsteele@epri.com

http://www.epri.com/
https://www.facebook.com/EPRI/
https://www.linkedin.com/company/epri
https://twitter.com/EPRINews
http://www.epri.com/
mailto:afacchiano@epri.com
mailto:tmartz@epri.com
mailto:rsteele@epri.com


© 2021 Electric Power Research Institute, Inc. All rights reserved.w w w . l o w c a r b o n L C R I . c o m2

Outline

 LCRI Overview
 Duct Burner and Boiler Project 

Areas
 Q&A

http://www.epri.com/


© 2021 Electric Power Research Institute, Inc. All rights reserved.w w w . l o w c a r b o n L C R I . c o m3
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low-carbon value chain and 
technology analyses

High-impact results 
from technology evaluations, 
and safety, environmental, and 
economic assessments
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LCRI Sponsorship
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An Introduction to Low-Carbon Fuels – Published 

https://www.epri.com/research/products/000000003002020041

http://www.epri.com/
https://www.epri.com/research/products/000000003002020041
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EPRI and LCRI Technical Briefs – Published 

https://www.epri.com/research/products/000000003002020043https://www.epri.com/research/products/000000003002017544
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Power Generation Technical Subcommittee
 Scope:

– Gas Turbines, HRSGs (duct burners) and boilers, 
reciprocating engines, fuel cells

 Objective:
– Confirm the viability of low-carbon fuels for power 

generation, both in pure or blended forms
 Approach:

– Review and assess low-carbon fuels with emphasis on 
hydrogen and ammonia 

– Identify worldwide players (OEMs, universities and 
research organizations) and current projects

– Identify R&D gaps and collaboration opportunities
– Develop and execute projects

http://www.epri.com/
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LCRI Project Development
Duct Burners and Boilers

1. H2 Co-firing and Conversions: Duct 
Burners and Industrial Boilers 

2. Ammonia Combustion Issues for All 
Applications

3. Post-Combustion NOx and CO Catalyst 
Impacts 

http://www.epri.com/
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H2 Co-firing and Conversions: Duct Burners and 
Industrial Boilers
 Issue:

– H2 applications currently exist (originally designed for H2)
– Examples of conversion of existing NG duct burners and smaller 

industrial boilers to H2, along with performance impacts, are 
lacking

 Objectives: 
– Examine key issues (e.g., NOx, materials, I&C, HRSG impacts, 

safety, etc.)
– Develop guidance for H2 co-firing and conversions 

 Approach:
– Acquire/assess available data
– Perform engineering analyses (NOx, temps, heat dist., etc.)
– Assess required modifications, associated cost and scheduling 

requirements
– Collaborate with system owners and OEMs

http://www.epri.com/
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Ammonia Combustion Issues for All Applications 

 Issue:
– Ammonia combustion is early in its development; 

there are many unknowns

 Objective:
– Improve understanding of combustion challenges 

and seek methods to overcome 

 Approach:
– Evaluation of work by other R&D organizations
– Engineering analyses to better understand key issues 

(NOx, flammability limits, radiant heat transfer, etc.)

http://www.epri.com/
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Post-Combustion NOx and CO Catalyst Impacts
 Issue:

– GTs, duct burners and boilers modified to fire H2 and/or 
NH3 may generate higher NOx relative to natural gas

– SCR design parameters and potential system 
modifications must be considered

– No need for CO catalyst when firing 100% H2 and/or NH3

 Objectives:
– Define key parameters (reagent use, catalyst volume, 

NH3/NOx distribution, AIG design)
– Examine potential options and costs for modifying 

existing SCR systems
 Approach:

– Develop projects addressing key concerns
– Collaborate with system owners and OEMs

http://www.epri.com/
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Enabling the Pathway 
to Economy-Wide Decarbonization

www.lowcarbonLCRI.com

http://www.epri.com/
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