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Hydrogen is a DOE Priority

• Hydrogen is central to the Department of 
Energy’s clean energy strategy

• Goal to reduce the cost of hydrogen to 
$2/kg in by 2025

• DOE Hydrogen Fuel Cell Technologies Office 
Hydrogen Earthshot
▪ Announced by DOE Secretary Granholm in 2021 
▪ Goal to reduce the cost of hydrogen to $1/kg in one 

decade

• Infrastructure Investment and Jobs Act
▪ Signed into law on November 15, 2021 by President 

Biden
▪ Section 813. Regional Clean Hydrogen Hubs
• Support the development of at least 4 regional 

hydrogen hubs; Demonstrate the production, 
processing, delivery, 
storage and end-use of clean hydrogen

• Each hub eligible for up to $1.25 billion in federal 
support
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Regional Clean Hydrogen Hubs 

Feedstock Diversity
At least one hub  demonstrating clean hydrogen production from 
each of the following sources (i.) fossil fuels, (ii.) renewable 
energy, (iii.) nuclear energy

Employment

Priority given to regional clean hydrogen hubs that are likely to 
create opportunities for skilled training and long-term employment 
to the greatest number of residents in the region

DEI

Expected that DOE will require a plan for diversity, equity, and 
inclusion (jobs and improving the quality of life in under served
communities)
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Regional Clean Hydrogen 

Hubs 
End-Use Diversity
• At least one regional clean hydrogen hub 

shall demonstrate the end-use of clean 
hydrogen in:

• Electric Power Generation
• Industrial
• Residential and Commercial Heating
• Transportation

Geographic Diversity

Each regional clean hydrogen hub:

• Shall be located in a different region of 
the U.S.

• Use energy resources that are abundant 
in that region



Integrated Energy Systems with Nuclear
A New Paradigm
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❑ Target Large Industries
▪ Fuel Cells

▪ Power generation

▪ Fertilizers (ammonia, urea, phosphate) 

Transportation fuels (drop-in fuels)

▪ Fired heaters / Steam boilers

▪ Metals production (iron, steel, aluminum)

❑ The role of hydrogen
1. Chemical reactant for hydrogen-bearing 

products (ammonia, fuels, lubricants)

2. Reductant used for purification of 

metals and electronics & CO2

3. Clean combustible fuel
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❑ 4 Million MT/yr

❑ 14 Million MT/yr

❖ if LTE – 25 to 87 LWR Reactors
❖ if HTE – 19 to 66 LWR Reactors

❑ Assume 1 GWe LWR Nuclear Power Plant

❑ Hydrogen Production Capability:
❑ Low Temperature PEM Electrolysis:

475 MT/day; 160,000 MT/yr
❑ High Temperature Steam Electrolysis:

625 MT/day; ~210,000 MT/yr
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Threshold Costs for Hydrogen to be Competitive Across Sectors

Cost for H2 to be competitive will 

vary depending on the cost of 

incumbent fuels (such as diesel, 

and natural gas), the performance 

of end use technologies, and 

drivers for decarbonization. 

A range of threshold costs, 

including the cost of production, 

storage, delivery, and dispensing to 

the end user, were developed 

based on previous DOE and 

industry analyses and stakeholder 

feedback

Note: Cost represents delivered H2 cost to end user, includes production, transport and dispensing cost. Hydrogen Shot goal of $1/kg in 1 decade is hydrogen production only.

Slide Credit: Sunita Satyapal- Program Director; Hydrogen and Fuel Cell Technology Office; June 2022 Annual Merit Review
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Steam Electrolysis with Nuclear Heat & Power
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Heat Recovery is key for HTSE
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Begin with the end goal in mind…

10 or more U.S. Light Water Reactors 

producing hydrogen by 2030

The initial LWRS FPOG Plan remains on track, with a schedule slip of two years for the first pilot-
scale demonstration projects; Electrolysis commercial manufacturing is poised to scale up.
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Technical Economic Assessments- Optimizing revenue 

through dynamic dispatching of electricity



ReEDS (NREL): portfolio Evolution

2026 2030 2042 20382034

PLEXOS PLEXOS PLEXOS PLEXOS PLEXOS 

RAVEN/HERON

Plant- and Region-Specific Case Analyses by INL and NREL

• Developed method to generate synthetic data for future grid 
pricing

− NREL: ReEDs and PLEXOS used for capacity expansion and 
discrete time step grid pricing

− INL: RAVEN/HERON used to generation continuous, hourly grid 
price data

• Developed time-dependent physical models of nuclear plant 
and hydrogen production systems

− Dispatch power between grid and hydrogen production to 
optimize revenue 

− Optimized hydrogen plant and storage capacity based on 
discounted cash flow economics
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LWR Plant Hydrogen Production and 

Electricity Dispatch Schedule
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Hydrogen outcompetes Li-Ion 
batteries when storage capacity is:
▪ >1,500 MWh for a reversible 

fuel-cell
▪ >3,000 for an electrolysis with 

PEM fuel cell 
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