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Hydrogen
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H2@Scale Goals & Challenges

Hydrogen is a key element of a portfolio of solutions to decarbonize the economy
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Hydrogen Uses

Multiple industries
Multiple applications 

Learn more at: https://energy.gov/eere/fuelcells/fuel-cell-technologies-educational-publications

For heavy-duty 
applications 

including 
trucks, trains 
and at ports

Good for long-
term energy 

storage; 
improved 

electric grid 
efficiency

Electricity 
production for 

cell phone 
towers, data 

centers, 
hospitals and 
supermarkets

Largest use 
of hydrogen 

produced 
today 

Second 
largest use 

of hydrogen 
produced 

today 

ENERGY STORAGE

Including 
steel, cement 

ammonia 
industries 

TRANSPORTATIONHARD-TO-
DECARBONIZE 

SECTORS
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Hydrogen Energy Earthshot

“Hydrogen Shot”

“1 1 1”
$1 for 1 kg clean hydrogen in 1 

decade

Launched June 7, 2021
Summit Aug 31-Sept 1, 2021
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Recent Legislation Highlights

• Includes $9.5B for clean hydrogen:
– $1B for electrolysis
– $0.5B for manufacturing and recycling
– $8B for at least four regional clean 

hydrogen hubs
• Requires developing a National Clean 

Hydrogen Strategy and Roadmap
President Biden Signs the Bipartisan Infrastructure Bill into law on 

November 15, 2021. Photo Credit: Kenny Holston/Getty Images

• Includes significant tax credits (e.g., up to $3/kg for production of clean hydrogen)

Bipartisan Infrastructure Law

Inflation Reduction Act
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Hydrogen is one part of a broad portfolio of activities
Includes multiple offices and the entire RDD&D value 

chain from production through end use

www.hydrogen.energy.gov
Coordinated across Offices by DOE Hydrogen and Fuel Cell Technologies Office (HFTO)

DOE Hydrogen Program
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Strategic Portfolio spans across RDD&D

Technology Investment Stage

Te
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Enabling research & development

Demos, manufacturing & scaleup

Commercial-scale deployments

• BIL 813 Regional Clean H2 Hubs
‒ Supporting development of at least four 

regional hubs nationwide

data & 
feedback

tech 
handoff

tech 
handoff

• DOE Program Offices Core RD&D

• BIL 816 & 815 RD&D:
‒ Electrolysis & clean H2 manufacture/recycle

• DOE Consortia & Collaborations include:
‒ H2NEW, M2FCT Consortia
‒ H2@Scale demos (nuclear H2, etc.)
‒ Manufacturing Institutes

• DOE Program Offices Core R&D

• BIL 816 & 815 R&D:
‒ Electrolysis & clean H2 manufacture/recycle

• DOE Consortia & Collaborations include:
‒ HydroGEN, ElectroCat, H-Mat, X-Mat …
‒ H2-related Innovation Hubs & Centers

• Collaborations & Coordination include:
‒ DOE-wide coordination 
‒ Regional, state, and local agencies
‒ Safety, workforce, EJ40, etc.

next-generation technologies                    near-commercial technologies                   established technologies

Leveraging DOE-wide collaborations and 
coordination to advance technologies and 

achieve cost targets and scale

data & 
feedback

Demonstrations and Hub deployments will 
effectively leverage existing infrastructure 

for maximum benefit
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DOE’s National Clean Hydrogen Strategy and Roadmap

Roadmap and Action Plan to Address Barriers

Includes quantitative, industry-driven targets to enable market competitiveness:
Examples include: $1/kg H2 production, $2/kg delivery, $8/kWh storage, $80/kW fuel cell, etc.

https://www.hydrogen.energy.gov/pdfs/clean-hydrogen-strategy-roadmap.pdf
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Hydrogen fuel cell ferryHydrogen fuel cell ferry

Increasing orders of fuel cell forklifts 
by warehouses and stores in the U.S.
Increasing orders of fuel cell forklifts 
by warehouses and stores in the U.S.

Fuel cells provided backup powerFuel cells provided backup power

Fuel cell stationary powerFuel cell stationary power

Photo Credit: BMW Manufacturing Photo Credit: NREL

Public hydrogen stations to refuel 
cars and trucks

Public hydrogen stations to refuel 
cars and trucks

Hydrogen buses operating for public 
transit 

Hydrogen buses operating for public 
transit 

Examples of Real-World Hydrogen Applications in the U.S. 
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H2 Matchmaker (https://www.energy.gov/eere/fuelcells/h2-matchmaker)

H2 Matchmaker aims to facilitate the development of high-quality Hydrogen Hubs

Request from DOE:  Help publicize &
encourage data entry

Voluntary, self-
identification of 

potential partners
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Getting Involved:

Interested in Becoming a Hydrogen and Fuel Cells Project 
Reviewer? | Department of Energy
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Hydrogen and Fuel Cells Day
October 8  

Sign up to receive hydrogen and fuel cell updates
www.energy.gov/eere/fuelcells/fuel-cell-technologies-office-newsletter

Save the date!
2023 DOE Annual 

Merit Review and Peer 
Evaluation Meeting 

June 5-8, 2023

Download 
H2IQ For Free

Join Monthly 
H2IQ Hour Webinars

Visit H2tools.Org For 
Hydrogen Safety And 
Lessons Learned 

https://h2tools.org/

- Held on hydrogen’s  
very own atomic 
weight-day

www.aiche.org/CHS

Learn more at: energy.gov/eere/fuelcells AND www.hydrogen.energy.gov

Opportunities for Continued Engagement 
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Thank You

www.energy.gov/fuelcells 
www.hydrogen.energy.gov

Dr. Michelle Fox
Senior Advisor, Hydrogen and Fuel Cell Technologies Office

Michelle.Fox@ee.doe.gov
U.S. Department of Energy
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Snapshot of Hydrogen and Fuel Cells in the U.S.

Examples of Deployments

Backup Power

Forklifts

Fuel Cell Buses

H2 Retail Stations

Fuel Cell Cars

>500MW

>50,000

>15,000

~50

>80

PEM* Electrolyzers
>620 MW

*Proton exchange membrane

Hydrogen Production Units
using natural gas

Gaseous Metric Tons/Day

0 – 50

50 – 100

100 – 200

200 – 400

400 – 800

Examples of Hydrogen Production Locations

• World’s largest H2 storage cavern• 10 million metric tons produced annually • More than 1,600 miles of H2 pipeline

55%

35%

8%

Use of Hydrogen 
in the U.S. Today

Refining

Ammonia
& Methanol

Metals (2%)
Other

>620 MW of PEM* electrolysis in the U.S.
>3X increase since 2021

“Planned and current 
electrolyzer (PEM) 
installations 

> 120 MW


