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Benefits of Hydrogen

Economic growth  
and employment

Reduction in  
greenhouse gases

Reduction in local  
air pollutants

Resiliency and  
reliability
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Uses of Hydrogen
Power generation and
grid balancing
Centralized power  
(including storage) and  
distributed power (off-
grid, backup power)
Hydrogen as an energy  
carrier and storage  
medium

Transportation fuel  
(including material  
handlings, light- and  
heavy- duty vehicles,  
captive fleets, rail)

Heating fuel for residential  
and commercial buildings  
(including blending hydrogen  
into the gas grid)

Feedstock for industrial  
applications (ammonia,  
methanol, refineries,  
steel) and long-distance  
transport (aviation,  
marine)
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Clean Hydrogen Production  
Pathways

FCHEA supports a pathway agnostic approach  
to advancing clean hydrogen production

• Water electrolysis using low- and zero-carbon electricity  
(e.g., nuclear, solar, wind)

• Reformer-based hydrogen with carbon capture and storage
(CCS) and/or renewable natural gas (RNG) feedstock

• Methane pyrolysis with carbon black byproduct

• By-product hydrogen recovered from other industrial
processes

Clean  
hydrogen

Hydrogen generated  
with low- and zero- carbon

produced

H2
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High-growth pathway for hydrogen

Million metric tons per year

1. Demand excluding feedstock, based on IEA final energy demand for the US
2.Assuming that 20% of jet fuel demand would be met from synthetic fuel and 20% of marine bunker fuel from ammonia  
Note: Some numbers may not add up due to rounding

63

Base Base Ambitious

17
11

14
20

Ambitious
2030 2050Today

14%+
of US energy demand could  
be from hydrogen in 2050

Additional upside from other uses
 Synthetic jet fuel
 Ammonia as fuel for shipping
New feedstock
Power generation and grid balancing  
Fuel for industry
Fuel for residential and commercial  
buildings
Transportation fuel  
Existing feedstock
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$2bn
2025

Diversification

$8bn
2030

Broad rollout

$1bn
2022

Early scale-up

Annual investment New jobs1

2025
Diversification

2030
Broad rollout

+100,000 +500,000+50,000
2022

Early scale-up

Scaling up Economic Opportunities:  
Investments and Jobs

1. Includes direct, indirect, and resulting jobs
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The US economy would benefit through emissions  
reduction, growth, jobs, & use of domestic energy

resources

Hydrogen in  
the US could …

Note: Final energy demand excluding feedstock; share of abated CO2 emissions relative to US emissions in 2050 as  
forecasted in the IEA Reference Technology Scenario; for NOx, for tailpipe emissions only, based on EPA current NOx

... Create a highly  
competitive source of  
domestically produced  
low-emission energy

~100%
domestically produced3.4m

jobs

... Strengthen the US
economy

~$750 bn
in revenue

2

-36%
NOx

... Provide significant  
environmental benefits  
and improve air quality

-16%
CO

In 2050

emissions

1



Bipartisan Infrastructure Law Clean Hydrogen Programs
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Regional Clean Hydrogen Hubs – provides $8 billion to develop at least four large-scale hydrogen production and
utilization projects across the country.

• FOA released last week. Concept papers are due November 7, 2022. Full applications due April 7, 2023.
• $7 billion released with plans to fund 6 - 10 hubs
• DOE has defined a four-phase structure across 8-12 years for planning, development, construction, and  operation of the

hubs
• Hubs must have diversity of geographic location, production feedstock, and end-use applications

Clean Hydrogen Strategy and Roadmap – directs the development of the first U.S. national strategy to facilitate a  clean hydrogen
economy.

• Draft Strategy and Roadmap released last week for comment. Final document to be released end of year.

Clean Hydrogen Production Qualifications – directs the development of a clean hydrogen production carbon  intensity standard.
• Draft standard released last week for comment by 10/20. Set at 4 kg Co2 to 1 kg H2.

Clean Hydrogen Electrolysis Program – provides $1 billion for demonstration, commercialization, and deployment  of electrolyzer
systems.

Clean Hydrogen Manufacturing and Recycling – provides $500,000,000 to support a clean hydrogen domestic  supply chain.



Bipartisan Infrastructure Law Energy Policiy
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Grants for Charging & Fueling Infrastructure – Provides $2.5 billion to support development of alternative fueled  infrastructure, 
including hydrogen fueling stations, along designated corridors.

Low or No Emission Bus Grants – Provides $5.6 billion for the purchase or lease of zero emission and low-emission
transit buses and to purchase, construct, or lease bus related facilities, including fuel cell electric buses.

Congestion Mitigation and Air Quality Improvement Program – Provides $13.2 billion for CMAQ programs and  added eligibility for the 
purchase of medium- and heavy-duty zero-emission vehicles and related charging/fueling  equipment.

Energy Efficiency and Conservation Block Grant Program – Provides $550 million to the program and amended to  allow for financing 
of energy efficiency, zero-emission transportation, and associated infrastructure.

Carbon Reduction Program – Provides $6.4 billion for projects that support the development of alternative fuel  vehicles, including 
hydrogen fueling and zero-emission vehicles.

Electric or Low-Emitting Ferry Program – Provides $250 million for the purchase of hydrogen, electric, or low-emission  ferries.

Port Infrastructure Development Program Grants – Provides $2.25 billion for port electrification, microgrids, and  hydrogen 
refueling infrastructure for medium or heavy-duty trucks that service the port.



Inflation Reduction Act of 2022 Financial Incentives
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Kg of CO2 per kg of H2 Credit Value ($)

4 - 2.5 kg CO2 $0.60 / kg of H2

2.5 - 1.5 kg CO2 $0.75 / kg of H2

1.5 - 0.45 kg CO2 $1.00 / kg of H2

0.45 - 0 kg CO2 $3.00 / kg of H2

Clean Hydrogen Production Credit – Creates a new ten-year  incentive for clean 
hydrogen with up to $3.00 / kilogram production  tax credit (PTC) or 30% 
investment tax credit (ITC). The level of the  credit provided is based on carbon 
intensity of the hydrogen  production pathway.

Energy Credit – Extends the 30% fuel cell ITC through 2024 before a  transition to 
the technology-neutral Clean Energy Investment Credit.  Also adds a new 
provision to the energy ITC for energy storage,  including hydrogen storage.

Carbon Oxide Sequestration Credit – Extends the credit through 2032 and provides an enhanced rate for carbon  captured for storage 
and utilization.

Clean Vehicle Credit – Creates a new clean vehicle credit that provides up to $7,500 through 2032 for the purchase
of fuel cell electric vehicles.

Qualified Commercial Clean Vehicles Credit – Creates a new 30% credit for commercial fuel cell electric vehicles  through 2032 which is 
capped at $40,000.

Alternative Fuel Refueling Property Credit – Extends the credit through 2032 and increases the current 30% credit cap
from $30,000 to $100,000 for hydrogen fueling stations.

Advanced Energy Project Credit - Revives the credit and provides $10 billion to fund manufacturing projects  producing fuel cell electric 
vehicles, hydrogen infrastructure, electrolyzers, fuel cells, and a range of other products.



Inflation Reduction Act of 2022 Energy Policy
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Clean Heavy-Duty Vehicles – $1 billion. $600 million in funds are provided to cover the costs of  purchasing, 
installing, operating, and maintaining zero-emission vehicles and infrastructure to support  those vehicles.

Grants to Reduce Air Pollution at Ports – $2.25 billion. Grants are directed to purchase and install zero- emission 
equipment and technology at ports, as well as the development of climate action plans at  ports. $750M to be directed at 
ports in nonattainment areas.

Greenhouse Gas Reduction Fund – $18.9 Billion. $7 billion in funds is available for grants deployment of zero-emission
technologies. $11.9 billion in funds is available for grants for financial assistance and technical assistance through, with
$8 billion of these funds available specifically for low-income and disadvantaged communities.

Alternative Fuel and Low-Emission Aviation Technology Program – $ 96.9 million. $244.5 million is  dedicated for 
projects relating production, transportation, blending, storage of sustainable aviation  fuel. $46.5 million is directed to 
projects relating to low-emission technologies.
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Thank You

Fuel Cell and Hydrogen Energy Association  
1211 Connecticut Avenue, Suite 650
Washington, DC 20036
202-261-1331 | www.fchea.org

http://www.fchea.org/


Hydrogen Safety, Codes & Standards

Chris  San Marchi ,  Sandia Nat ional  Laborator ies  (CA)
NASEO Briefing, September 28, 2022

Sandia National Laboratories is a multimission laboratory managed and operated by National Technology and 
Engineering Solutions of Sandia LLC, a wholly owned subsidiary of Honeywell International Inc. for the U.S. 

Department of Energy’s National Nuclear Security Administration under contract DE-NA0003525. 
SAND2022-13211 PE



WHAT DOES HYDROGEN TECHNOLOGY LOOK LIKE?18

…a lot like 
every day 

gas
liquid

https://www.google.com/imgres?imgurl=https%3A%2F%2Fwww.motortrend.com%2Fuploads%2Fsites%2F10%2F2020%2F02%2F2019-hyundai-nexo-limited-suv-angular-front.png&imgrefurl=https%3A%2F%2Fwww.motortrend.com%2Fcars%2Fhyundai%2Fnexo%2F2019%2F&tbnid=mexO6mlYLEyTEM&vet=12ahUKEwjo2J-N3LX6AhWtAzQIHWOFCu0QMygFegUIARDxAQ..i&docid=PB8KnpbUWt37iM&w=1920&h=1275&q=hyundai%20nexo&client=firefox-b-1-e&ved=2ahUKEwjo2J-N3LX6AhWtAzQIHWOFCu0QMygFegUIARDxAQ
https://www.google.com/imgres?imgurl=x-raw-image%3A%2F%2F%2Fe3753263e9117771e2e42a853cc002067a41b0c42c508385058ba85757450fcb&imgrefurl=https%3A%2F%2Fhysafe.info%2Fwp-content%2Fuploads%2Fsites%2F3%2F2020%2F01%2FPRESLHY-D2.3-LH2-Installation-description_20191119_V1p1.pdf&tbnid=cXcR6WMydeN3TM&vet=12ahUKEwjijaDW3LX6AhXmATQIHalBBf8QMygBegUIARC-AQ..i&docid=24oTAHrzo4MQ-M&w=455&h=271&q=hydrogen%20LH2%20trailer%20dimensions&client=firefox-b-1-e&ved=2ahUKEwjijaDW3LX6AhXmATQIHalBBf8QMygBegUIARC-AQ
https://www.plugpower.com/wp-content/uploads/2015/03/H2Infrastrucure-copy.jpg
https://www.google.com/imgres?imgurl=https%3A%2F%2Fwww.energy.gov%2Fsites%2Fdefault%2Ffiles%2Fstyles%2Ffull_article_width%2Fpublic%2F22261%2520lincoln%2520composites%2520tube%2520trailer.jpg%3Fitok%3DrG7YOovt&imgrefurl=https%3A%2F%2Fwww.energy.gov%2Feere%2Ffuelcells%2Fhydrogen-tube-trailers&tbnid=b9L_wOrYYVcanM&vet=12ahUKEwiw8-683LX6AhVjKjQIHcdTBUEQMygLegUIARDUAQ..i&docid=gNG0LGFlStkeQM&w=547&h=265&q=hydrogen%20tube%20trailer%20dimensions&client=firefox-b-1-e&ved=2ahUKEwiw8-683LX6AhVjKjQIHcdTBUEQMygLegUIARDUAQ


HYDROGEN PROPERTIES: GAS19

Shamelessly borrowed from the Center for Hydrogen Safety

Hydrogen gas Natural Gas Gasoline

Color No No Yes

Toxicity None Mild High

Odor Odorless Mercapton Volatiles

Buoyancy
Relative to air

14X 
Lighter

2X
Lighter

3.75X
Heavier (vapor)

Autoignition 
temperature (˚C) 585 539 232

Minimum ignition 
energy (mJ) 0.017 0.288 0.25-0.30

Energy
by weight

2.8X
> Gasoline

~1.2X
> Gasoline 43 MJ/kg

Energy
By volume

4X
< Gasoline

1.5X
< Gasoline 120 MJ/Gallon



HYDROGEN PROPERTIES: CRYOGENIC20

Liquid Hydrogen Liquid Natural Gas

Temperature (K)
Boiling Point

20 
(-423˚F)

112 
(-258˚F)

Condenses air Yes No

Liquid density (kg/m3) ~70 423

Vapor density (kg/m3)
at Boiling Point 1.2 1.81

Vapor density (kg/m3)
at room temperature (293K) 0.08 0.67

Temperature at Buoyancy (K) 22
(-420˚F)

170
(-153˚F)

Flammability range (mole %)
by weight 4 to 75 5 to 15



HYDROGEN IS MANAGED LIKE OTHER FUEL GASES 
G

as
eo

us
Li

qu
id

Delivery Storage

Carriers

SOLID
LIQUID

GAS
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• Pressure Vessels
• Subsurface

• Cryogenic Vessels

• Pipelines
• Train
• Ship
• Truck

• Train
• Ship
• Truck



WHAT IS THE BEST METHOD TO TRANSPORT AND STORE H2?

• Gaseous
– Typically high-pressure to achieve volumetric density
– Current state-of-the-art for vehicle fuel, very large (geologic) storage, 

and long distance, high volume transport (e.g., pipelines)
• Liquid

– Very low temperature (~20K; in comparison LN2 ~ 77K)
– Current state-of-the-art for some transport and storage applications

• Carriers
– Not economical at present
– Often toxic

• “It depends…”
– The standard engineering answer to a poorly posed question 🤣🤣
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• Hydrogen technologies are not new
– Cornerstone of astronautics
– “Chemical” hydrogen is used extensively in industry (10B kg/yr in US)
– Hydrogen pipelines exist to serve industry (>2,500 km in US)

• Commercial uses are growing
– Fuel cell cars, buses, trains, boats, back-up power, etc.
– H2-powered materials handling equipment (e.g., forklifts)

WHAT ARE THE HYDROGEN CHALLENGES?

• Green hydrogen is too expensive
– Supply chain for non-industrial use is nascent
– Infrastructure at scale cannot be replaced/developed 

overnight
• Gas network is estimated to be valued at >$1,000B
• Over 150,000 gasoline stations in US (value ~$100B)

• Hydrogen is managed as chemical, not as energy/fuel
– We need “non-hardhat” relationship with hydrogen 

ec
on

om
ic

s
sa

fe
ty
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The national laboratories maintain unique infrastructure for study of hydrogen safety

1970 1990 2000 2010 2012 2014 2016 2018 2020 2022

Hydrogen-
Materials 

Workshop 2010 

Technical 
Reference v.1

Technical 
Reference 

v.2
Demonstration and 
model of impurity 
effects on fatigue

Full-scale PV testing 
for Lift Trucks

Re-assessment of 
life predictions for 

ASME Div 3 PVs

Development of 
performance-based 
method in SAE J2579 

MOU on high-
hardenability 
steels for PVs

Assessment of 
pipeline welds

Evaluation of low-cost 
alternatives to 316L

Trends 
established 
for pipeline 
materials

U.S. DOE HAS RICH HISTORY OF FUNDING HYDROGEN SAFETY R&D

Experimental Hydrogen 
Pipeline Facility

HEML 
established

Hydrogen-
Materials 

Workshop 2003 

Organization of International 
Hydrogen Conferences
(‘88, ‘94, ‘02, ‘08, ‘12, ‘16)

Critical assessment 
of fracture testing 
(SAND2010-4633)

ASME CC 2938: 
Fatigue design 
curves for PVs
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CONSISTENT, ACCEPTED, AND RIGOROUS SAFETY ANALYSIS25

Develop and validate 
scientific models

to accurately predict 
hazards and harm from 

liquid releases, flames, etc.

Behavior R&D

Develop integrated 
methods and algorithms 
for enabling consistent, 
traceable and rigorous 

quantitative risk 
assessment (QRA)

Risk R&D

Apply QRA & behavior 
models to real problems 

in hydrogen infrastructure 
and emerging technology

Application in Safety, 
Codes, and Standards

Developing methods, data, tools for H2 safety, codes and standards
Tool available online: HyRAM

https://energy.sandia.gov/programs/sustainable-transportation/hydrogen/hydrogen-safety-codes-and-standards/hydrogen-risk-assessment-model-hyram/


SAFETY DISTANCES FOR HYDROGEN FUELING STATIONS26

Traditional safety distances for hydrogen systems were based on 
consensus without a documented scientific analysis 

Compressed H2 storage (GH2) Liquid H2 storage (LH2)
Previous DOE-funded research led to 

science-based safety distances for GH2
Science-based risk assessments recently 

led to substantially reduced safety 
distances for LH2 (NFPA 2, 2023 edition)



HYDROGEN EFFECTS ON MATERIALS ARE OFTEN MISUNDERSTOOD

• Low hydrogen partial pressure has a large 
effect on fatigue and fracture properties of 
structural metals

– Material response in hydrogen environments 
is nuanced and depends sensitively on 
materials, environmental and mechanics
(stress) variables

• Hydrogen effects in structures are managed 
(knowingly or unknowingly)

– Materials strength and applied stresses are 
the principle means of managing hydrogen 
effects

– At low stress, hydrogen effects can be 
minimal

Large stress (∆K)Intermediate stress (∆K)

Ref.: San Marchi et al, PVP2021-62045

Structural integrity for hydrogen service can 
be managed, but the operating conditions 

and state of the asset must be known
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REGULATORY MAP – COLLABORATION IS NECESSARY28

BSEE – Bureau of Safety and 
Environmental Enforcement

EPA – Environmental Protection 
Agency

FAA – Federal Aviation 
Administration

FERC – Federal Emergency 
Regulatory Commission

FHWA – Federal Highway 
Administration

FTA – Federal Transportation 
Administration

FTC – Federal Trade Commission
FRA – Federal Railroad 

Administration
OSHA – Occupational Safety & Health 

Association
PHMSA – Pipeline & Hazardous 

Materials Safety 
Administration

USCG – U.S. Coast Guard
NNTSA – National Highway Traffic 

Safety Administration
FE – Office of Fossil Energy & Carbon 

Management
EERE – Office Energy Efficiency and 

Renewable Energy
FMCSA – Federal Motor Carrier 

 

Ref: 
SAND2021-2955



THANK YOU29

Chris San Marchi
cwsanma@sandia.gov

Chris LaFleur
Manager, Risk & Reliability Analyses 
aclafle@sandia.gov

Brian Ehrhart
H2 Safety Project Manager
bdehrha@sandia.gov

Kristin Hertz
H2 Program Manager
klhertz@sandia.gov

Additional Resources:
https://h2tools.org/
https://hyram.sandia.gov/
https://h-mat.org/
https://www.sandia.gov/matlsTechRef/

https://h2tools.org/
https://hyram.sandia.gov/
https://h-mat.org/
https://www.sandia.gov/matlsTechRef/
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Clean hydrogen is poised to play a key role 
in meeting global climate goals.

9/30/2022 31

Estimates for 
Global Hydrogen 
Demand in 2050

Source: International Renewable Energy Agency



By 2025, national hydrogen strategies could cover countries 
representing more than 80% of global GDP.
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Source: International Renewable Energy Agency, BloombergNEF

National Hydrogen Strategies
As of January 6, 2021



The United States now offers the largest clean hydrogen 
subsidies in the world.
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Background



Today, hydrogen is mainly used in refining 
and chemical production.
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Gray Hydrogen

95% of today’s hydrogen is produced from natural gas.
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Methane
leaks ~2%

of U.S. CO2
emissions
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Hydrogen for Decarbonization



Hydrogen can fuel nearly everything fossil fuels can
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Electricity 
Generation Iron & Steel High Temperature

Industrial Heat

Power Cars Power Trucks Maritime 
Shipping Aviation

Building HeatGas

Oil

BUT
It is a costly solution for 

many of those applications.
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Hydrogen Benefits



Hydrogen is a potential solution for challenging sectors 
with no better alternatives.
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Long-Distance 
Aviation

Long Distance 
Marine Shipping Iron & Steel Segments of

Long-Distance Freight Trucks
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Hydrogen Challenges



When feasible, direct electrification should be prioritized.
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Direct Electrification

Hydrogen
Heat Pump: Efficiency 100-400%

Extra Step: Hydrogen Production. ~20-25% losses Hydrogen Boiler: Efficiency Max ~95% 



Hydrogen may stall climate progress and increase costs for 
Americans if it's not strategically deployed.
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There's strong consensus around “good” and 
“bad” hydrogen uses.
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Source: International 
Renewable Energy Agency

Clean 
Hydrogen 
Policy 
Priorities



DOE and the global community agree: Hydrogen should be reserved to 
the hardest-to-electrify applications
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“The foundation of this draft roadmap is based on 
prioritizing three key strategies to ensure that clean 
hydrogen is developed and adopted as an effective 
decarbonization tool and for maximum benefits for the 
United States. 
DOE will: 
(1) Target strategic, high-impact uses for clean 
hydrogen. This will ensure that clean hydrogen will be 
utilized in the highest value applications, where limited 
deep decarbonization alternatives exist. Specific 
markets include the industrial sector, heavy-duty 
transportation, and long-duration energy storage to 
enable a clean grid.”

- DOE, Draft National Hydrogen Roadmap and Strategy

“Hydrogen production, transport and use incur high energy 
losses, such that its widespread use across sectors that can be 
more efficiently decarbonised with alternative clean energy 
solutions may increase the costs of transitioning to a clean 
economy.”

- IEA, IRENA, UN High Level Champions, “The Breakthrough 
Agenda Report 2022”



Hydrogen production must be cleaned up.

9/30/2022 46

Methane
Leaks

CO2

Green HydrogenBlue Hydrogen

Methane
Leaks

Grey Hydrogen



Green hydrogen is set to outcompete blue hydrogen
in many places in the United States by 2030. IRA set to accelerate that.
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Ditching colors and moving to a carbon intensity construct: 
Rigorous standards and verification will be vital.

9/30/2022 48

kgCO2e/kgH2



Hydrogen Leakage Can Lead to Climate Warming. Caution is 
Imperative.
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Environmental Defense Fund

EDF: @ 10% leakage rate, blue hydrogen could increase near-term 
warming impact by 25%.
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Policy Landscape



Generous federal incentives and support mechanisms: IIJA

9/30/2022 51

• DOE Clean hydrogen production standard 
• Draft standard out, 4 kgCO2e/kgH2

• DOE National Hydrogen Roadmap
• Draft out

• DOE Hydrogen Hubs
● $8 billion authorized over 2022-2026 to create at least 4 hydrogen hubs (expect closer to 6-10)

● Requirements to consider:
○ Feedstock diversity: 

○ Gas
○ Nuclear
○ Renewables

○ Geographic diversity (at a minimum two hubs in gas-producing regions);
○ Emphasis on a vision for a national hydrogen network.

● Anticipated timeline:
○ Funding Opportunity Announcement out
○ Concept papers due by November 7; Applications due by April 7 2023



State hub activity is proliferating.

9/30/2022 52



Generous federal incentives and support mechanisms: IRA

9/30/2022 53

• 10-yr Production Tax Credits (PTC) for “clean” 
hydrogen

• Biggest hydrogen subsidies in the world; long-lived (all 
facilities that commence construction by 2032)

• Technology-neutral; “clean” hydrogen defined as 
achieving at a minimum ~60% GHG reductions relative 
to “grey” hydrogen

• Huge implications: 
• Green hydrogen can start competing with grey 

hydrogen in some places in the U.S. today, and in 
most places by 2030; this is more than 10 years 
ahead of schedule 

• Green hydrogen can start competing with fossil 
fuels in some difficult applications – steel, 
fertilizer, trucks

$/kg H2

NRDC Blog: IRA Hydrogen Incentives: Climate Hit or Miss? TBD.
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Recommendations



General principle: Hydrogen in service of affordable decarbonization.

9/30/2022 55

[Hydrogen deployment] must be done in a strategic and holistic way, taking into consideration the potential role 
of hydrogen within a portfolio of solutions to tackle the climate crisis.

- DOE, Draft National Hydrogen Strategy and Roadmap 

Hydrogen deployment should support the most affordable, efficient and beneficial transition to a clean 
economy. 



Production: Rigorous standards and prioritize green hydrogen.
Big opportunity for state leadership and race to the top. 
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• Framework should include lifecycle emissions, 
“well-to-gate”;

• Low and climate-aligned carbon intensity limit 
on lifecycle emissions – no more than 2-2.5 
kgCO2e/kgH2;

• Prioritize green hydrogen:
• Best technoeconomics
• Most promising long-term viability and 

export potential
• Lowest air pollution risks

Lifecyle 
Emissions of    

“ Clean 
Hydrogen” 

kgCO2/kgH2
DOE draft CHPS 4

IRA, maximum allowable emissions 4
European Commission (DELIVERED, i.e. 

includes delivery emissions, not just 
production)

3.4

Several groups proposal to DOE in their 
responses to the Hydrogen Hubs RFI 2 - 2.5 

New Mexico House Bill 4 - Hydrogen Hub 
Development Act (not passed) 2

BUT: will look for hubs that 
maximize emissions 
reductions



End-Uses: Strongly focus on “grey to green” shift and hard-to-electrify 
applications.

9/30/2022 57

(1) Target strategic, high-impact uses for clean 
hydrogen. This will ensure that clean hydrogen will be 
utilized in the highest value applications, where limited 
deep decarbonization alternatives exist. 

-- DOE Draft National Hydrogen Roadmap and Strategy



Pipelines: Too soon. Prioritize co-location.

9/30/2022 58

• Lock-in and stranded asset risks due to uncertainties 
• European “No-regret hydrogen” proposal 
• National Academies of Science: hydrogen deployment will unlikely be localized; networks will likely be 

more regional

• Leakage risks

• Prioritize co-location of hydrogen production and use until market matures



Ensure Benefits for Labor Groups and Local Communities

9/30/2022 59

• Engage early! And meaningfully. We need to bring our societies with us.

• Community Benefits Agreement required in hubs process.
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Questions?
rfakhry@nrdc.org
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APPENDIX
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European Climate Foundation: System “Supersizing”



Thank you for 
attending!

Clean Hydrogen State 
Working Group Members: 
Please join the 4:00 pm ET 
link on your calendars for a 
states only kick-off of the 
Working Group!
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