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Producdo de Hidrogénio 4

1.European energy giant to build hydrogen production and export site in Scotland
2.Crosswind - Construction of the Base Load Power Hub (BLPH) hydrogen production-battery storage platform
completed
3.Austrian oil company takes 'final investment decision' on 140MW green hydrogen project — if it wins EHB
subsidies
4.'Combining alkaline and solid-oxide electrolysers might be the best option for some green hydrogen projects':
Thyssenkrupp Nucera CEO
5.Klaipéda Port to launch Baltic region’s first green hydrogen facility
6.Environmental terms approved for Hellenic Hydrogen facility at former Amyntaio power site
7.AM Green, Port of Rotterdam explore green hydrogen trade link
8.Infinium will deploy Electric Hydrogen'’s electrolyzer plant at large-scale eFuels facility in Texas
9.Hy2gen green hydrogen plant RFNBO certified as 5MW expansion looms
10.Seoul - Promoting the development of blue - green hydrogen production technology
11.European energy giant to build hydrogen production and export site in Scotland
12.Ceres Power starts hydrogen production with Indian demonstrator system
13.Commission approves a €400 million Spanish State aid scheme to support renewable hydrogen production
14.Nearly €1 billion awarded to boost development of renewable hydrogen
15.Clean Hydrogen Partnership Boosts Innovation with 26 New Cutting-Edge Projects

Células de Combustivel 9

1.Fincantieri, Viking announce world's first H2-powered cruise ship and sign contracts for two new units

2.ZeroAvia to build manufacturing hub in Scotland

3.Zeppelin Power Systems demonstrates hydrogen fuel cell generator in Hamburg

4.Maersk and Hyundai explore SOFC potential

5.Toyota to provide fuel cell modules for Rehlko'’s stationary power generators

6.Honda to test hydrogen fuel cell tech for lunar missions aboard the ISS

7.WATT Fuel Cell Completes Installation of its Latest Generation Fuel Cell System, WATT HOME™, within Peoples
Natural Gas Service Territory

8.MIT - New fuel cell could enable electric aviation

9.Zeppelin Power Systems inaugurates fuel cell power generator

Tecnologias de Armazenamento de Hidrogénio 10

1.Hydrogen injection begins at Etzel storage site

2.Hydrogenious receives approval for world's largest LOHC hydrogen storage plant

3.CB&l and Shell demonstrate commercial-scale LH, storage tank design

4.UMOE Advanced Composites and Celly H2, LLC Announce US DOT Approval of Type IV Hydrogen Storage
Trailers

5.The first 3D cryogenic tank for storing liquid hydrogen in aircraft is manufactured in O Porrifio - Spain - It is a
3D printed piece, capable of withstanding temperatures below -250 °C

6.Official approval granted for Hydrogenious LOHC's 'Hector’ Hydrogen Storage Plant

7.CIMC-Hexagon Delivers First Type IV High-Pressure Hydrogen Cylinders to Europe

8.Germany can meet future hydrogen storage needs with salt caverns - econ ministry

9. AIP - Tips for storing hydrogen gas underground
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10. Hylium to supply liquefied hydrogen storage tanks to AirFirst
11. Hexagon Purus receives first order from MCV for delivery of hydrogen fuel storage systems
12. NZ experts aid global report on hydrogen storage tech

Distribuicao de Hidrogénio 16

1.INTERVIEW | 'The UK government absolutely needs to accelerate hydrogen infrastructure': trade body boss

2.Global Governments and Industry Leaders Reaffirm Commitment to Developing International Hydrogen and
Derivatives Supply Chains

3.Enagas abre en Puertollano el debate ciudadano sobre la red de hidrégeno verde

4.Pipeline certified to supply green hydrogen to TotalEnergies refinery from 30MW plant

5.World's first floating ammonia-to-hydrogen cracker developed

6.Hydrogen highway: Oman to fuel Europe via LH, corridor

7.Assessing the potential of hydrogen and carbon dioxide networks for the future of European energy systems

8.Dusseldorf Opens Europe’s Most Powerful Hydrogen Refuelling Station

9.SANY Delivers the First Hydrogen Refueling Project to Australia, Marking a Milestone in Global Green Energy
Expansion

Mobilidade Terrestre com Hidrogénio 19

1.First green hydrogen refueling station opened in Indre-Et-Loire, marking regional milestone

2.German rail network to introduce Siemens hydrogen-powered trains

3.Hyundai Motor Unveils ‘the all-new NEXO' FCEV

4.Hyundai and Plus unveil autonomous hydrogen truck concept

5.Wrightbus expands German presence with 12 hydrogen buses for WestVerkehr

6.Toyota plans to roll out hydrogen trucks for California logistics operations

7.Exeter Airport hosts UK's first hydrogen-powered aircraft turnaround

8.Three-minute hydrogen-powered helicopter test flight completed in Canada

9.ZeroAvia will provide ZA600-equipped Cessna Caravan to power initial UK domestic services, likely to be the
world’s first hydrogen-electric commercial operations

Corredores de Hidrogénio: Aspetos Normativos e de Promog¢ao 22

1.Don't expect the US Senate to reinstate 45V green hydrogen tax credits, warn political lobbyists
2.France launches public consultation on IRICC, putting H2 at heart of new fuel decarbonisation mandate
3.'Policymakers should require a high burden of proof to support the use of clean hydrogen across various
industries": Nature paper
4.International low-carbon hydrogen initiative launched by Arab fossil-fuel states
5.Billions of euros allocated, but only 21% of green hydrogen projects awarded IPCEl funding by EU have
reached FID
6.China to increase policy support for hydrogen industry in its forthcoming Five-Year Plan for 2026-30
7.Commission enhances interoperability and transparency of alternative fuels infrastructure data
8.Net-Zero Industry Act to further accelerate decarbonisation technologies manufacturing in the EU
9.Renewables Directive sectoral targets reach transposition deadline
10.mportant step towards establishing the European Network of Network Operators for Hydrogen
11.Net-Zero Industry Act to further accelerate decarbonisation technologies manufacturing in the EU
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1 European energy giant to build hydrogen production and export site in Scotland

31/05/2025 | Hidrogen Central | Link

Norwegian energy company Statkraft plans to develop a major green
hydrogen production and export facility at Hunterston, Scotland. The
project will use renewable electricity to power electrolyzers that generate
hydrogen. This hydrogen will then be converted into ammonia for easier
storage and shipping.

The site aims to supply international markets, particularly Germany,
aligning with Europe's broader decarbonization goals. The project is
expected to contribute significantly to the local economy, create jobs, and
help reduce carbon emissions in heavy industry and transport.

Crosswind - Construction of the Base Load Power Hub (BLPH)
hydrogen production-battery storage platform completed

16/05/2025 | Hidrogen Central | Link

CrossWind, a joint venture between Shell and Eneco, has completed the
construction of the Base Load Power Hub (BLPH), an innovative offshore
platform designed to stabilize wind energy production. Located near the
Hollandse Kust Noord wind farm in the Netherlands, the BLPH combines a
2.5 MW electrolyzer for green hydrogen production, hydrogen storage
systems, a 1 MW fuel cell to convert stored hydrogen back into electricity,
and a 5 MWh battery system for short-term energy storage. By integrating
these technologies, the platform ensures a more stable and continuous
energy supply, helping to address the intermittency of renewable sources
and contributing to the broader energy transition.

Austrian oil company takes 'final investment decision’ on
140MW green hydrogen project — if it wins EHB subsidies

29/05/2025 | Hydrogen Insight | Link

An Austrian oil company, OMV, has made a final investment decision on a
140 MW green hydrogen project, contingent upon receiving EHB subsidies.
The project aims to produce renewable hydrogen and is a significant step
towards expanding green hydrogen capacity in Austria. Additionally, OMV
recently launched a 10 MW renewable hydrogen plant at its Schwechat
refinery near Vienna. This initiative reflects the company’s commitment to
transitioning towards cleaner energy sources.



https://hydrogen-central.com/crosswind-construction-of-the-base-load-power-hub-blph-hydrogen-production-battery-storage-platform-completed/
https://www.hydrogeninsight.com/production/austrian-oil-company-takes-final-investment-decision-on-140mw-green-hydrogen-project-if-it-wins-ehb-subsidies/2-1-1826118
https://hydrogen-central.com/european-energy-giant-to-build-hydrogen-production-and-export-site-in-scotland/
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‘Combining alkaline and solid-oxide electrolysers might be the best option
for some green hydrogen projects': Thyssenkrupp Nucera CEO

4

29/05/2025 | Hydrogen Insight | Link

‘ Combining alkaline and solid oxide electrolysers presents a promising
approach for green hydrogen production. This hybrid method leverages
the cost-effectiveness and maturity of alkaline electrolysers alongside the
high-temperature efficiency of solid oxide electrolysers. By integrating
both technologies, green hydrogen projects can achieve improved
scalability, higher overall efficiency, and potentially lower production costs,
making this combination an attractive option for future hydrogen

J production initiatives.

> Klaipéda Port to launch Baltic region’s first green hydrogen facility

30/05/2025 | Hydrogen Europe | Link

The Port of Klaipéda in Lithuania is set to launch the Baltic region’s first
green hydrogen facility. The project involves building a hydrogen
production and refueling station using a PEM electrolyzer, with production
expected to start in 2026. The facility will produce approximately 127 tons
of green hydrogen annually, supplying fuel for ships, trucks, buses, and
port machinery. This initiative supports sustainable mobility and
strengthens the region's hydrogen infrastructure by integrating new
power, water, and hydrogen pipeline networks.

6 Environmental terms approved for 100MW Hellenic Hydrogen facility

22/05/2025 | Hydrogen Europe | Link

The environmental terms have been approved for the 100 MW Hellenic
Hydrogen facility located in Amyntaio, Greece. This project, a joint venture
between Motor Qil and PPC S.A., aims to produce up to 15,500 tons of
green hydrogen annually through electrolysis powered by renewable
energy sources. The produced hydrogen will be injected into the natural
gas grid managed by DESFA S.A., supplying industrial users, including gas-
fired power plants. The facility supports the development of green
hydrogen as a sustainable energy source in Greece.



https://hydrogeneurope.eu/klaipeda-port-to-launch-baltic-regions-first-green-hydrogen-facility/
https://hydrogeneurope.eu/environmental-terms-approved-for-100mw-hellenic-hydrogen-facility/
https://www.hydrogeninsight.com/electrolysers/combining-alkaline-and-solid-oxide-electrolysers-might-be-the-best-option-for-some-green-hydrogen-projects-thyssenkrupp-nucera-ceo/2-1-1825791
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AM Green, Port of Rotterdam explore green hydrogen trade link

20/05/2025 | Hydrogen Europe | Link

The European Commission has selected 15 projects across the European
Economic Area to receive nearly €1 billion in funding to accelerate the
production of renewable hydrogen. These projects aim to produce
approximately 2.2 million tonnes of renewable hydrogen over the next ten
years, helping to reduce over 15 million tonnes of CO, emissions.

The projects, located in countries such as Spain, Germany, the
Netherlands, and Finland, will support various sectors including transport,
chemical industry, and the production of methanol and ammonia. This
investment is a significant step towards scaling up renewable hydrogen
production and achieving climate goals in Europe.

Infinium will deploy Electric Hydrogen's electrolyzer plant at large-scale eFuels
facility in Texas

19/05/2025 | Hydrogen Europe | Link

Infinium, a company focused on sustainable fuel production, will install
Electric Hydrogen's 100 MW electrolyzer plant at its large-scale eFuels
facility in Texas. This project, called Project Roadrunner, aims to produce
green hydrogen through electrolysis, which will be used to manufacture
sustainable aviation fuel (eSAF), eDiesel, and eNaphtha. The initiative
supports the transition to clean energy by providing renewable hydrogen
for synthetic fuels, helping to decarbonize sectors like aviation and heavy
transport. The project also benefits from partnerships with investors such
as Breakthrough Energy Catalyst and Brookfield Asset Management,
reflecting strong institutional backing.

J Hy2gen green hydrogen plant RFNBO certified as 5MW expansion looms

16/05/2025 | Hydrogen Europe | Link

The Hy2gen Atlantis green hydrogen plant in Werlte, Germany, has been
certified as a RFNBO (Renewable Fuels of Non-Biological Origin) under EU
regulations. The certification confirms the plant's production of green
hydrogen in compliance with renewable fuel standards. Additionally,
Hy2gen plans to expand the plant’s electrolysis capacity from 5 MW to 11.3
MW by the end of 2025, supported by a new power purchase agreement
with a German hydropower plant. This expansion aims to increase green
hydrogen production to meet growing demand and sustainability goals.



https://hydrogeneurope.eu/infinium-will-deploy-electric-hydrogens-electrolyzer-plant-at-large-scale-efuels-facility-in-texas/
https://hydrogeneurope.eu/hy2gen-green-hydrogen-plant-rfnbo-certified-as-5mw-expansion-looms/
https://hydrogeneurope.eu/nearly-e1-billion-awarded-to-boost-development-of-renewable-hydrogen/
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Seoul - Promoting the development of blue - green hydrogen production
technology

31/05/2025 | Hydrogen Central | Link

The Seoul Metropolitan Government is intensifying efforts to support the
development of blue and green hydrogen production technologies as part
of its clean energy transition. The city aims to become a leader in hydrogen
energy by investing in infrastructure, research, and industrial partnerships.
Key initiatives include the construction of production facilities, support for
(e BEPSSEEEE = R&D, and fostering collaboration between public and private sectors. The
us WSepssag e 88 focus on blue hydrogen (produced from natural gas with carbon capture)
CEUVERE VLR N Y W and green hydrogen (produced using renewable energy) reflects Seoul's

= e commitment to reducing carbon emissions and building a sustainable

energy ecosystem.

1" European energy giant to build hydrogen production and export site in Scotland

31/05/2025 | Hydrogen Central | Link

A major European energy company is planning to build a large-scale green
hydrogen production and export facility in Cromarty Firth, Scotland. The
project, called “Project Cavendish,” aims to utilize renewable energy
(mainly offshore wind) to produce green hydrogen via electrolysis. The
hydrogen will be stored and exported to continental Europe to support
decarbonization efforts across various sectors. The initiative is part of the
UK's broader hydrogen strategy and is expected to create jobs and
stimulate economic growth in the region. It also includes collaboration
with local partners and infrastructure development to support hydrogen
logistics.

12

Ceres Power starts hydrogen production with Indian demonstrator system

21/05/2025 | Hydrogen Central | Link

Ceres Power has successfully started hydrogen production at its first
megawatt-scale solid oxide electrolyser cell (SOEC) demonstrator, located
at Shell's technology centre in Bangalore, India. The system can produce
up to 600kg of hydrogen per day with high electrical efficiency, around
37kWh per kilogram of hydrogen. This is achieved using a metal-
® supported design that enables operation at lower temperatures compared
mres to conventional SOECs.The project, part of a collaboration launched in
ot 2022, has now entered its operational phase. Ceres and Shell will monitor
performance data to refine the technology for industrial-scale applications.
The goal is to offer cost-effective and durable solutions for sectors like
green steel, ammonia production, and synthetic fuels. According to Ceres
CEO Phil Caldwell, this marks an important milestone in proving the
commercial viability of green hydrogen.



https://hydrogen-central.com/european-energy-giant-to-build-hydrogen-production-and-export-site-in-scotland/
https://hydrogen-central.com/ceres-power-starts-hydrogen-production-with-indian-demonstrator-system/
https://hydrogen-central.com/seoul-promoting-the-development-of-blue-green-hydrogen-production-technology/
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Commission approves a €400 million Spanish State aid scheme to support
renewable hydrogen production

13

15/04/2025 | European Commission | Link

The European Commission has approved, under EU State aid rules, a €400

||l|ill'ill\k
.\
nw

%i-‘.—;{ European million Spanish State aid scheme to support the production of renewable
=— Commission hydrogen through the European Hydrogen Bank's "Auctions-as-a-Service"

tool for the auction closing in 2025. The scheme will contribute to the
objectives of the Clean Industrial Deal to accelerate the decarbonisation of
EU industry while strengthening its competitiveness, of the REPowerEU
Plan to reduce dependence on Russian fossil fuels and accelerate the
green transition, as well as the EU Hydrogen Strategy.

14

Nearly €1 billion awarded to boost development of renewable hydrogen

20/05/2025 |European Commission| Link

Today, the Commission announced the selection of 15 renewable

hydrogen production projects for public funding across the European

— curopean Economic Area (EEA). The projects, located across five countries, are
expected to produce nearly 2.2 million tonnes of renewable hydrogen over
ten years, avoiding more than 15 million tonnes of CO, emissions. The
hydrogen will be produced in sectors such as transportation, the chemical
industry, or the production of methanol and ammonia. They will receive a
total of €992 million in EU funding, from the Innovation Fund sourced from
the EU Emissions Trading System (ETS).

- Eu
=— Commission

E
w

T

15

Clean Hydrogen Partnership Boosts Innovation with 26 New Cutting-Edge Projects

07/05/2025 | CHJU | Link

The Clean Hydrogen Partnership has awarded EUR 154.6 million in grants
through its 2024 Call to date, supporting 26 groundbreaking projects that

r &8 aim to accelerate the development and deployment of hydrogen
signed their grant [ . technologies across Europe. These projects address key challenges in

agreements " y 5

- neviarogen BlF . hydrogen production, storage, distribution, and application, playing a vital
(tinsana) - role in enhancing the EU's industrial competitiveness and advancing

hydrogen technology readiness.

Covering the entire hydrogen value chain, the projects bring together

partners from 33 countries, fostering research collaboration and

innovation that will reshape energy systems across key sectors - from

industry to transport and stationary applications.

26 €154.6 m



https://ec.europa.eu/commission/presscorner/detail/en/ip_25_1264
https://www.clean-hydrogen.europa.eu/media/news/clean-hydrogen-partnership-boosts-innovation-26-new-cutting-edge-projects-2025-05-07_en
https://www.clean-hydrogen.europa.eu/media/news/clean-hydrogen-partnership-boosts-innovation-26-new-cutting-edge-projects-2025-05-07_en
https://ec.europa.eu/commission/presscorner/detail/en/ip_25_1059
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Fincantieri, Viking announce world’'s first H2-powered cruise ship and sign
contracts for two new units

10/04/2025 | Hydrogen Europe | Link

FINCANTIERI

FUTURE ON BOARD

2

Fincantieri and Viking have announced a landmark project: the
construction of the world's first hydrogen-powered cruise ship, named
Viking Libra. This ship will utilize liquid hydrogen as a fuel source and will
be equipped with polymer electrolyte membrane (PEM) fuel cells, capable
of producing up to 6 megawatts of power.The ship is part of a broader
commitment to sustainability and innovation in the maritime sector,
aiming to drastically reduce carbon emissions. Alongside the Viking Libra,
contracts have also been signed for the construction of two additional
vessels with advanced energy and propulsion systems.This initiative aligns
with ongoing efforts to decarbonize the cruise industry and represents a
major technological milestone in integrating hydrogen fuel technology into
large-scale maritime applications.

ZeroAvia to build manufacturing hub in Scotland

21/05/2025 | H2 View | Link

3

ZeroAvia is set to establish a major manufacturing and testing facility in
Renfrewshire, near Glasgow Airport, Scotland. The site will be used to
produce high-temperature proton exchange membrane (HTPEM) fuel cells,
which are a key component of the company's hydrogen-electric propulsion
systems for aircraft. This "Hydrogen Centre of Excellence" will become
ZeroAvia's main production hub for its 600kW and 900kW fuel cell systems.
The project is supported by £9 million in funding from Scottish Enterprise,
with additional investment of £20 million from the Scottish National
Investment Bank. The facility will play a central role in scaling up hydrogen
aviation technology and creating skilled jobs in the region. It marks a
significant step toward ZeroAvia's goal of commercial hydrogen-powered
flight by 2027.

Zeppelin Power Systems demonstrates hydrogen fuel cell generator in Hamburg

19/05/2025 | H2 View | Link

Zeppelin Power Systems has unveiled a hydrogen fuel cell generator in
Hamburg as part of a demonstration project. The system, housed in a 20-
foot container, combines a PEM (Proton Exchange Membrane) fuel cell,
lithium-ion batteries, and hydrogen storage cylinders. It delivers a
continuous output of 50 kVA and stores approximately 30 kg of hydrogen.
This compact, modular solution is designed for various applications
including stationary power supply, maritime and rail sectors, and
emergency backup power. The demonstration highlights the potential of
hydrogen fuel cells as a clean, efficient alternative to diesel generators in
off-grid and critical environments.



https://www.ricardo.com/en/news-and-insights/press-releases/2025/ricardo-s-hydrogen-fuel-cell-module-successfully-reaches-full-power
https://hydrogeneurope.eu/fincantieri-viking-announce-worlds-first-h2-powered-cruise-ship-and-sign-contracts-for-two-new-units/
https://www.h2-view.com/story/zeroavia-to-build-manufacturing-hub-in-scotland/2126435.article/
https://www.h2-view.com/story/zeppelin-power-systems-demonstrates-hydrogen-fuel-cell-generator-in-hamburg/2126229.article/
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Maersk and Hyundai explore SOFC potential

07/05/2025 | H2 View | Link

Maersk and HD Hyundai Heavy Industries are collaborating to explore the
potential of Solid Oxide Fuel Cells (SOFCs) for use in maritime vessels as
part of their efforts to decarbonize the shipping industry. The two
companies sighed a memorandum of understanding (MoU) to test SOFC
systems, which are highly efficient and capable of using multiple fuels,
including hydrogen, ammonia, and natural gas.The focus is on integrating
SOFCs into ship designs, assessing their efficiency, and evaluating their
scalability for long-distance marine transport. The technology could
contribute significantly to Maersk's ambition of achieving net-zero
emissions by 2040. Both companies see SOFCs as a promising alternative
to conventional marine engines due to their low emissions and flexibility in
fuel choice.

g Toyota to provide fuel cell modules for Rehlko’s stationary power generators

30/04/2025 | H2 View | Link

Toyota is set to supply fuel cell modules to Rehlko for use in their
stationary power generators. This partnership aims to integrate Toyota's
m‘;ré;‘ggégfu‘;{g’euSymm = hydrogen fuel cell technology into Rehlko's energy solutions, providing

cleaner and more sustainable power generation. The collaboration
highlights the growing adoption of fuel cells for stationary energy
applications beyond mobility.

7™ rehlko

6 Honda to test hydrogen fuel cell tech for lunar missions aboard the ISS

07/04/2025 | H2 View | Link

REGENERATIVE Honda is testing hydrogen fuel cell technology aboard the International
g';’;'.'rgz"" - Space Station (ISS) to support lunar missions. The regenerative fuel cells

use solar electricity to split water into hydrogen and oxygen, producing
electricity and breathable oxygen with water as the only byproduct. This
technology aims to provide a sustainable energy and life support solution
for future space exploration. Honda also plans to use similar hydrogen fuel
cell technology to help decarbonize its vehicle fleet by 2040.



https://www.ricardo.com/en/news-and-insights/press-releases/2025/ricardo-s-hydrogen-fuel-cell-module-successfully-reaches-full-power
https://www.h2-view.com/story/maersk-and-hyundai-explore-sofc-potential/2125647.article/
https://www.h2-view.com/story/zeroavia-to-build-manufacturing-hub-in-scotland/2126435.article/
https://www.h2-view.com/story/honda-to-test-hydrogen-fuel-cell-tech-for-lunar-missions-aboard-the-iss/2124183.article/
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WATT Fuel Cell Completes Installation of its Latest Generation Fuel Cell System,
WATT HOME™, within Peoples Natural Gas Service Territory

31/05/2025 | Hydrogen Central | Link

WATT Fuel Cell has completed the installation of its latest-generation solid
oxide fuel cell (SOFC) system, named WATTHOME™, within the service
territory of Peoples Natural Gas. The system provides 24/7 clean, efficient,
and reliable power for residential use and serves as a backup energy
solution in the event of grid outages. The WATTHOME™ system operates
by converting natural gas into electricity using an electrochemical process,
making it a quiet and efficient alternative to traditional generators. This
installation is part of WATT's collaboration with utility partners to deploy
fuel cell technology as a part of distributed energy solutions. The goal is to
enhance energy resilience and reduce greenhouse gas emissions while
leveraging existing natural gas infrastructure. WATT aims to continue
expanding its deployment of SOFC systems to support cleaner, more
sustainable energy solutions for homes and small businesses.

8 MIT - New fuel cell could enable electric aviation

31/05/2025 | Hydrogen Central | Link

MIT researchers have developed a new sodium-air fuel cell with an energy
density over three times higher than current lithium-ion batteries. The
design uses sodium metal and oxygen from the air, enabling a lightweight
and efficient energy system ideal for electric aviation. It operates at room
temperature, is solid-state (improving safety), and can be recharged
through a reversible electrochemical reaction. Although still at the
prototype stage, it shows strong potential for future use in aerospace and
long-range electric vehicles.

? Zeppelin Power Systems inaugurates fuel cell power generator

20/05/2025 | Hydrogen Central| Link

Zeppelin Power Systems has unveiled a stationary fuel cell power
generator at its Achim site in Germany. The system uses PEM (Proton
Exchange Membrane) fuel cell technology and is housed in a container
that includes lithium-ion batteries and hydrogen cylinders. The generator
delivers up to 50 kVA of power and is designed for sustainable, emission-
free energy production. It serves as a practical demonstration of hydrogen
fuel cell technology and reflects the company's commitment to
decarbonizing power systems. The initiative is part of Zeppelin's efforts to
explore alternative energy sources and develop solutions aligned with the
energy transition and future regulatory requirements.



https://www.ricardo.com/en/news-and-insights/press-releases/2025/ricardo-s-hydrogen-fuel-cell-module-successfully-reaches-full-power
https://hydrogen-central.com/watt-fuel-cell-completes-installation-of-its-latest-generation-fuel-cell-system-watt-home-within-peoples-natural-gas-service-territory/
https://www.ricardo.com/en/news-and-insights/press-releases/2025/ricardo-s-hydrogen-fuel-cell-module-successfully-reaches-full-power
https://hydrogen-central.com/mit-new-fuel-cell-could-enable-electric-aviation/
https://hydrogen-central.com/zeppelin-power-systems-inaugurates-fuel-cell-power-generator/
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Hydrogen injection begins at Etzel storage site

12/05/2025 | Hydrogen Tech World | Link

Gasunie and Storag Etzel have commenced injecting approximately 90
tonnes of hydrogen into two repurposed salt caverns at the Etzel site in
Lower Saxony, Germany. This marks the initiation of the second phase,
"H2CAST Build," of the H2CAST Etzel pilot project, following the successful
completion of the "H2CAST Ready" phase, which verified the caverns'
suitability for hydrogen storage. The hydrogen is sourced from Plug
Power's production facility in Werlte, Germany. Simultaneously,
construction of the associated above-ground facility has begun. The
project aims to demonstrate the feasibility of large-scale underground
hydrogen storage, with a total capacity target of up to 1 TWh. Strategically
located near the German-Dutch hydrogen market, the Etzel site is well-
positioned to integrate into the future hydrogen infrastructure.

Hydrogenious receives approval for world’s largest LOHC hydrogen storage plant

29/04/2025 | Hydrogen Tech World | Link

Hydrogenious LOHC Technologies has received approval to build the
world's largest Liquid Organic Hydrogen Carrier (LOHC) hydrogen storage
plant, named "Hector," in Germany. This commercial-scale facility will have
an annual hydrogen storage capacity of approximately 1,800 tons. The
project marks a significant advancement in hydrogen storage technology,
enabling safer and more efficient storage and transport of hydrogen using
liquid organic carriers. The plant will help support the growing hydrogen
economy by providing a scalable solution to store hydrogen for various
applications.

3

CB&l and Shell demonstrate commercial-scale LH, storage tank design

16/04/2025 | Hydrogen Tech World | Link

: CB&l and Shell have collaborated to develop and demonstrate a
f"-,_'Jf;b commercial-scale liquid hydrogen (LH,) storage tank design. This
Lf innovative tank uses a non-vacuum insulated system aimed at reducing

4 costs and improving efficiency for large-scale hydrogen storage. The
% project, involving partners like NASA, GenH2, and the University of
Houston, includes the construction and testing of a small-scale
demonstration tank at NASA's Marshall Space Flight Center in Alabama.
This technology advances liquid hydrogen storage solutions, supporting
international trade and long-term hydrogen storage needs.



https://hydrogentechworld.com/hydrogen-injection-begins-at-etzel-storage-site
https://fuelcellsworks.com/2025/02/12/h2/luxfer-gas-cylinders-addressing-the-hydrogen-storage-challenge
https://hydrogentechworld.com/hydrogenious-receives-approval-for-worlds-largest-lohc-hydrogen-storage-plant
https://hydrogentechworld.com/cbi-and-shell-demonstrate-commercial-scale-lh%e2%82%82-storage-tank-design
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UMOE Advanced Composites and Celly H2, LLC Announce US DOT Approval of Type
IV Hydrogen Storage Trailers

27/05/2025 | Hydrogen Central | Link

i

Umoe Advanced Composites and Celly H2 LLC have received approval
from the U.S. Department of Transportation (DOT) for their Type IV
hydrogen storage trailers. These trailers are designed with composite
cylinders made of fiberglass, allowing for the safe and efficient transport of
hydrogen gas at pressures up to 350 bar. This DOT certification enables
the immediate use of the trailers across the U.S. hydrogen distribution
network. The approval marks a significant step in advancing hydrogen
infrastructure, especially in mobile and decentralized energy solutions.

The first 3D cryogenic tank for storing liquid hydrogen in aircraft is manufactured
5 in O Porrifio - Spain - It is a 3D printed piece, capable of withstanding
temperatures below -250 °C

02/05/2025 | Hydrogen Central | Link

AIMEN Technology Centre in O Porrifio, Spain, has developed the first 3D-
printed cryogenic tank designed to store liquid hydrogen for aircraft. This
innovative tank is capable of withstanding extreme temperatures below
-250 °C and represents a major breakthrough in hydrogen storage
technology. The tank is composed of an inner thermoplastic liner and an
external carbon fiber structure, combining lightweight design with high
strength and thermal resistance. It was created as part of the European
OVERLEAF project, led by the Spanish aerospace company Aciturri, which
aims to develop more sustainable aviation solutions. This advancement
supports the decarbonization of the aviation sector by enabling safer and
more efficient hydrogen storage, a key component for the future use of
hydrogen-powered aircraft.

6 Official approval granted for Hydrogenious LOHC's ‘Hector’ Hydrogen Storage Plant

29/04/2025 | Hydrogen Central | Link

Hydrogenious LOHC Technologies has received official approval for its
HECTOR project — a commercial-scale hydrogen storage plant based on its
Liquid Organic Hydrogen Carrier (LOHC) technology. Located in Chempark
Dormagen, Germany, the facility will have a hydrogen storage capacity of
up to 1,800 tonnes per year. The LOHC technology involves chemically
bonding hydrogen to a liquid carrier (benzyltoluene), making storage and
transport safer and more efficient compared to conventional high-
pressure or cryogenic methods. The plant is expected to begin operations
by the end of 2027 and will be a key milestone in demonstrating the
viability of LOHC as a large-scale hydrogen storage solution. It also aims to
support Europe’s hydrogen economy and energy transition goals.



https://hydrogen-central.com/umoe-advanced-composites-and-celly-h2-llc-announce-us-dot-approval-of-type-iv-hydrogen-storage-trailers/
https://fuelcellsworks.com/2025/02/12/h2/luxfer-gas-cylinders-addressing-the-hydrogen-storage-challenge
https://hydrogen-central.com/the-first-3d-cryogenic-tank-for-storing-liquid-hydrogen-in-aircraft-is-manufactured-in-o-porrino-spain-it-is-a-3d-printed-piece-capable-of-withstanding-temperatures-below-250-oc/
https://hydrogen-central.com/official-approval-granted-for-hydrogenious-lohcs-hector-hydrogen-storage-plant/
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CIMC-Hexagon Delivers First Type IV High-Pressure Hydrogen Cylinders to Europe

24/04/2025 | Hydrogen Central | Link

8 L
ministry

CIMC-HEXAGON, a joint venture between CIMC Enric and Hexagon Purus,
has delivered its first batch of Type IV high-pressure hydrogen cylinders to
Europe. These lightweight, composite cylinders are designed to store
hydrogen at 380 bar pressure, offering high energy density and safety.
They are intended for use in hydrogen distribution modules across the
European market, supporting the continent's growing hydrogen
infrastructure. This milestone follows the company's certification and
production efforts and marks an important step in enabling efficient
hydrogen transport and storage to meet increasing demand in mobility
and energy sectors.

Germany can meet future hydrogen storage needs with salt caverns - econ

23/04/2025 | Hydrogen Central | Link

Germany's Federal Ministry for Economic Affairs and Climate Action has
confirmed that the country has sufficient geological capacity to meet its
future hydrogen storage needs using underground salt caverns. These
caverns are seen as a cost-effective and proven solution for large-scale
hydrogen storage, essential for stabilizing energy supply as the country
shifts to renewable sources. A new study commissioned by the ministry
supports this claim, stating that Germany has enough suitable sites to
meet storage demand expected by 2045. The use of salt caverns will play a
key role in ensuring the reliability and flexibility of the future hydrogen-
based energy system.

AIP - Tips for storing hydrogen gas underground

10/04/2025 | Hydrogen Central | Link

Underground hydrogen storage is vital for large-scale energy solutions in a
hydrogen economy. Options like salt caverns, depleted reservoirs, and
aquifers require careful site selection based on geological stability and
impermeability. Safety measures are essential to prevent leaks, while
advanced modeling helps predict hydrogen behavior underground.
Material durability is important to avoid damage from hydrogen exposure.
Ongoing research is needed to enhance the safety, reliability, and
scalability of these storage methods.


https://hydrogen-central.com/cimc-hexagon-delivers-first-type-iv-high-pressure-hydrogen-cylinders-to-europe-2/
https://fuelcellsworks.com/2025/02/12/h2/luxfer-gas-cylinders-addressing-the-hydrogen-storage-challenge
https://hydrogen-central.com/germany-can-meet-future-hydrogen-storage-needs-with-salt-caverns-econ-ministry/
https://hydrogen-central.com/aip-tips-for-storing-hydrogen-gas-underground/
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Hylium to supply liquefied hydrogen storage tanks to AirFirst

17/04/2025 | Hydrogen Central | Link

South Korea-based Hylium Industries has signed an agreement to supply
! liquefied hydrogen storage tanks to AirFirst, a leading industrial gas
supplier. These tanks will be used to support hydrogen infrastructure
development in South Korea.Hylium's tanks feature advanced multilayer
insulation technology, enabling long-term hydrogen storage at cryogenic
temperatures (—253°C). This helps minimize boil-off losses, improving
efficiency and safety in hydrogen transport and storage.This partnership
aims to strengthen South Korea's hydrogen supply chain and support its
clean energy transition, especially in mobility and industrial applications. It
also reflects increasing demand for reliable hydrogen storage solutions as
the global hydrogen economy expands.

Hexagon Purus receives first order from MCV for delivery of hydrogen fuel storage
systems

1"

17/04/2025 | Hydrogen Central | Link

Hexagon Purus, a leading provider of hydrogen storage solutions, has
received its first order from MCV (Manufacturing Commercial Vehicles) to
supply hydrogen fuel storage systems for fuel cell electric buses. These
buses are intended for public transportation use and will be operated in

HEXAGON the Middle East and North Africa (MENA) region.The order includes
delivery of Type IV hydrogen cylinders and complete storage systems.

PURUS o T . o A

Production is expected to begin in 2024, with deliveries extending into
2025. This partnership supports MCV's strategy to expand into zero-
emission mobility solutions and aligns with regional goals for cleaner
public transport.

12
NZ experts aid global report on hydrogen storage tech

11/04/2025 | Hydrogen Central | Link

New Zealand researchers contributed to an international IEA report on
underground hydrogen storage, focusing on the use of geological
formations like porous rocks and salt caverns. The study examines the
technical, economic, and environmental feasibility of these solutions to
support renewable energy systems, enhance energy security, and reduce
emissions. It highlights challenges such as safety and monitoring, calls for
further research, and stresses the need for public policy support and
private investment to advance the technology.



https://hydrogen-central.com/hylium-to-supply-liquefied-hydrogen-storage-tanks-to-airfirst/
https://fuelcellsworks.com/2025/02/12/h2/luxfer-gas-cylinders-addressing-the-hydrogen-storage-challenge
https://hydrogen-central.com/hexagon-purus-receives-first-order-from-mcv-for-delivery-of-hydrogen-fuel-storage-systems/
https://hydrogen-central.com/nz-experts-aid-global-report-on-hydrogen-storage-tech/
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INTERVIEW | 'The UK government absolutely needs to accelerate hydrogen
infrastructure': trade body boss

30/05/2025 | Hydrogen Insight | Link

Clare Jackson, CEO of Hydrogen UK, has emphasized the urgent need for
the UK government to fast-track the development of hydrogen
infrastructure. In an interview with Hydrogen Insight, she warns that
without swift implementation of strategic measures, the UK risks lagging
behind in the global energy transition. Key priorities include establishing
dedicated hydrogen transport networks, effective storage solutions, and a
robust low-carbon hydrogen certification system. Jackson also highlights
the importance of clear and stable policies to attract private investment
and support sustainable growth within the hydrogen sector.

Global Governments and Industry Leaders Reaffirm Commitment to Developing
International Hydrogen and Derivatives Supply Chains

21/05/2025| Hydrogen Council | Link

P
-I Global leaders from governments and industry have renewed their
commitment to building international hydrogen and derivative supply
chains. At a meeting in Rotterdam, they emphasized the need for strong
partnerships, policy support, and investment to scale up hydrogen
infrastructure and promote global trade, aiming to accelerate the energy
transition and decarbonization.

3 Enagas abre en Puertollano el debate ciudadano sobre la red de hidrégeno verde

30/05/2025 | Hidrégeno Verde | Link

Enagas has launched public participation sessions in Puertollano, Spain, to
inform citizens about the future green hydrogen infrastructure that will
pass through the region. This initiative is part of the European hydrogen
IDROGENO énages R corridor known as H2med, which will connect Spain to France and beyond.
) Puertollano is set to become a key hub in this 2,600-kilometer network of
Ina red troncal de infraestructuras . . . . ..
le hidrégeno para Espana hydrogen pipelines, which aims to transport green hydrogen efficiently
e = across the Iberian Peninsula and Europe. The sessions allow local
residents to learn about the project, ask questions, and contribute
suggestions. Enagas emphasizes transparency and citizen engagement as
crucial to the project's success and social acceptance.
These public forums are part of a broader strategy to align infrastructure
development with environmental goals and community needs, reinforcing
Puertollano’s strategic role in Spain's energy transition.

Plan Conceptual de Participacién Publica

PUERTOLLANO
Puntos d cludadania
Viernes Martes Jueves
30 27 29
mayo mayo mayo
o

e



https://www.hydrogeninsight.com/policy/interview-the-uk-government-absolutely-needs-to-accelerate-hydrogen-infrastructure-trade-body-boss/2-1-1826438
https://hydrogencouncil.com/en/global-governments-and-industry-leaders-reaffirm-commitment-to-developing-international-hydrogen-and-derivatives-supply-chains/
https://hidrogeno-verde.es/puertollano-enagas-jornadas-hidrogeno-verde/

Interreg :l o

Espafia - Portugal

NOTICIAS

HL(NOV

Distribuicao de Hidrogénio

Pipeline certified to supply green hydrogen to TotalEnergies refinery from 30MW

plant

09/04/2025 | Hydrogen Europe | Link

5

A 25 km hydrogen pipeline has been certified to supply green hydrogen
from a 30 MW electrolyzer plant at the Bad Lauchstadt Energy Park to the
TotalEnergies refinery in Leuna, Germany. The project involves converting
a former natural gas pipeline for hydrogen transport, marking an
important step in green hydrogen distribution infrastructure. This
certification highlights both the technical readiness and regulatory
compliance necessary for the pipeline's operation, supporting the
transition to clean energy.

World's first floating ammonia-to-hydrogen cracker developed

25/04/2025| Hydrogen Tech World | Link

6

A pioneering technology has been developed that enables the conversion
of ammonia into hydrogen onboard floating units. This “floating ammonia-
to-hydrogen cracker” allows for efficient production and supply of
hydrogen at sea, addressing logistical challenges in hydrogen transport
and distribution. By converting ammonia—which is easier to store and
transport—directly into hydrogen where it is needed, this innovation
supports the growth of the hydrogen economy, especially in remote or
offshore locations. The technology could play a key role in expanding
hydrogen use for energy and fuel applications.

Hydrogen highway: Oman to fuel Europe via LH; corridor

17/04/2025 | Hydrogen Tech World | Link

Oman and European partners have agreed to establish the world’s first
commercial liquid hydrogen (LH,) corridor, linking the Port of Dugm in
Oman to the Port of Amsterdam and logistic hubs in Germany. This
historic project aims to produce green hydrogen in Oman using renewable
energy, liquefy it for efficient storage and transport, and distribute it via
maritime shipping and inland transport like pipelines and trains in Europe.
The corridor supports the use of hydrogen for land mobility, including
trucks and trains, and aligns with regulatory frameworks promoting the
green hydrogen economy. This initiative marks a major step in creating a
sustainable, interconnected hydrogen supply chain between the Middle
East and Europe.


https://hydrogeneurope.eu/pipeline-certified-to-supply-green-hydrogen-to-totalenergies-refinery-from-30mw-plant/
https://hydrogentechworld.com/worlds-first-floating-ammonia-to-hydrogen-cracker-developed
https://hydrogentechworld.com/hydrogen-highway-oman-to-fuel-europe-via-lh%e2%82%82-corridor
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Assessing the potential of hydrogen and carbon dioxide networks for the future of
European energy systems

7

02/05/2025 | Hidrogen Central | Link

This study explores the potential of hydrogen and carbon dioxide (CO,)
transport networks to support the decarbonization of European energy

Ll B g = systems. Researchers from the Technical University of Berlin employed a

IR = detailed energy model of Europe to analyze scenarios involving dedicated
foo o _ 5 5 =ty e networks for CO, hydrogen, or a combination of both. The research
“g""" = ; - . gfim;mu evaluates the feasibility, benefits, and costs associated with integrating
m‘:: | ,_j | =55 these networks to improve energy distribution and reduce emissions.
N Q j 18 = et Emphasis is placed on the role of hydrogen distribution infrastructure and

o_ﬁ_ﬁ_ﬁ_ﬁ_gm“‘“ the regulatory and promotional frameworks necessary to facilitate the

i S § S transition towards a low-carbon energy future. The results underline the

importance of coordinated infrastructure planning for the successful
development of a hydrogen economy alongside CO, management.

8  Dusseldorf Opens Europe’s Most Powerful Hydrogen Refuelling Station

31/05/2025| Hydrogen Central | Link

Dusseldorf has inaugurated Europe’s most powerful hydrogen refuelling
station, designed to serve a growing fleet of hydrogen-powered vehicles.
The station features high-capacity dispensers operating at pressures of
350, 500, and 700 bar, allowing fast and efficient refuelling. It supports
around 20 hydrogen buses operated by the local transit company
Rheinbahn, along with other commercial vehicles. The station’s hydrogen
is produced locally via a 2 MW electrolyser powered by waste energy,
promoting sustainable and clean fuel supply. This infrastructure marks a
significant step forward in the distribution of hydrogen fuel and the
promotion of hydrogen mobility in the region.

SANY Delivers the First Hydrogen Refueling Project to Australia, Marking a
Milestone in Global Green Energy Expansion

31/05/2025 | Hydrogen Central | Link

SANY has delivered its first hydrogen refueling project to Australia,
marking an important milestone in the global expansion of green energy.
The project features a flexible electrolyzer system and high-pressure
(“ SANY hydrogen storage tanks (operating at 50 MPa and 90 MPa), all certified to
A international safety standards. This delivery expands SANY’'s hydrogen
N— infrastructure beyond China and supports the development of clean

energy solutions in Australia by providing reliable hydrogen refueling for
vehicles.


https://hydrogen-central.com/assessing-the-potential-of-hydrogen-and-carbon-dioxide-networks-for-the-future-of-european-energy-systems/
https://hydrogen-central.com/dusseldorf-opens-europes-most-powerful-hydrogen-refuelling-station/
https://hydrogen-central.com/sany-delivers-the-first-hydrogen-refueling-project-to-australia-marking-a-milestone-in-global-green-energy-expansion/
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First green hydrogen refueling station opened in Indre-Et-Loire, marking regional
milestone

19/05/2025 | Hydrogen Europe | Link

The first green hydrogen refueling station has opened in Indre-et-Loire,
France, marking a significant regional milestone. Located in the Isoparc
business park in Sorigny, the station is operated by the Touraine Vallée de
Ilndre Community of Municipalities (CCTVI). It has a daily production
capacity of 200 kg of hydrogen and uses a hybrid compression technology
developed by Eifhytec, combining mechanical and thermochemical
methods to improve energy efficiency and reduce space requirements.
This station supports the regional initiative Hy'Touraine, which promotes
sustainable mobility through hydrogen-powered vehicles such as bikes,
heavy-duty trucks, and waste collection trucks. The project represents an
important step forward for hydrogen mobility and distribution in the
region.

2 German rail network to introduce Siemens hydrogen-powered trains

28/04/2025 | Hydrogen Europe | Link

Siemens Mobility is set to introduce hydrogen-powered trains on the
German rail network, specifically on the non-electrified line between
Muhldorf and Burghausen in Bavaria. The trains, known as Mireo Plus H,
use hydrogen fuel cells in combination with lithium-ion batteries to enable
emission-free operation, replacing existing diesel trains.

In partnership with Deutsche Bahn, the project also includes the
construction of a new hydrogen production facility in Mthldorf. This plant
will use green electricity to produce hydrogen through electrolysis,
ensuring the entire system remains environmentally friendly.

This initiative is part of Germany's broader efforts to decarbonize
transportation and promote sustainable mobility using hydrogen
technology.

3 Hyundai Motor Unveils ‘the all-new NEXO' FCEV

07/04/2025 | Hydrogen Europe | Link

Hyundai Motor has unveiled the all-new NEXO, a next-generation fuel cell
r ‘ electric vehicle (FCEV) powered by hydrogen. The NEXO features advanced

fuel cell technology, offering improved efficiency, longer driving range, and
enhanced safety features. This model represents Hyundai's continued
commitment to hydrogen mobility and sustainable transportation
solutions. The new NEXO aims to provide a cleaner, zero-emission
alternative for terrestrial mobility, contributing to the broader adoption of
hydrogen as a clean energy source.



https://www.hydrogeninsight.com/transport/only-five-new-hydrogen-powered-cars-registered-in-germany-in-first-two-months-of-2025/2-1-1790491
https://www.hydrogeninsight.com/transport/only-five-new-hydrogen-powered-cars-registered-in-germany-in-first-two-months-of-2025/2-1-1790491
https://hydrogeneurope.eu/first-green-hydrogen-refueling-station-opened-in-indre-et-loire-marking-regional-milestone/
https://www.hydrogeninsight.com/transport/only-five-new-hydrogen-powered-cars-registered-in-germany-in-first-two-months-of-2025/2-1-1790491
https://hydrogeneurope.eu/german-rail-network-to-introduce-siemens-hydrogen-powered-trains/
https://www.hydrogeninsight.com/transport/only-five-new-hydrogen-powered-cars-registered-in-germany-in-first-two-months-of-2025/2-1-1790491
https://hydrogeneurope.eu/hyundai-motor-unveils-the-all-new-nexo-fcev/
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Hyundai and Plus unveil autonomous hydrogen truck concept

05/05/2025 | H2 View | Link

Hyundai Motor Company, in collaboration with autonomous driving
technology company Plus, has unveiled a new concept truck that combines
hydrogen fuel cell technology with autonomous driving capabilities. The
truck is based on Hyundai's XCIENT Fuel Cell model and is equipped with
Plus's Level 4 autonomous driving system. The goal is to reduce carbon
emissions and improve road safety and efficiency in freight transport.The
hydrogen-powered truck has a 180 kW fuel cell system and can store 31 kg
of hydrogen at 350 bar, enabling long-distance travel. It can be refueled in
8 to 20 minutes. The concept represents a significant step toward zero-
emission, self-driving heavy-duty transport and is being showcased at the
Advanced Clean Transportation (ACT) Expo in Las Vegas.

3 Wrightbus expands German presence with 12 hydrogen buses for WestVerkehr

01/05/2025 | H2 View | Link

Wrightbus is expanding its presence in Germany by delivering 12
hydrogen-powered buses to the operator WestVerkehr in North Rhine-
Westphalia. These buses, called Kite Hydroliner FCEVs, can carry up to 90
passengers, have a range of up to 1,000 kilometers, and refuel in just 10
minutes. The project is supported by funding from the German Federal
Ministry of Digital and Transport Affairs (BMDV) and the H2HS consortium.
This initiative aims to help decarbonize public transport in the region by
introducing clean hydrogen fuel cell vehicles.

6 Toyota plans to roll out hydrogen trucks for California logistics operations

29/04/2025 | H2 View | Link

Toyota plans to deploy hydrogen fuel cell trucks for logistics operations in
California. The trucks, Kenworth T680 models developed jointly with
Toyota, will operate on routes between the Port of Long Beach and
Toyota’s parts distribution center. This initiative aims to reduce diesel truck
usage and cut emissions in freight transport. A liquid hydrogen refueling
station, provided by Ilwatani and supplied with hydrogen from Air Liquide’s
plant in North Las Vegas, will be installed at Toyota's campus to support
these trucks. This project marks a significant step in adopting hydrogen
mobility solutions for heavy-duty logistics in the U.S. West Coast.



https://www.hydrogeninsight.com/transport/only-five-new-hydrogen-powered-cars-registered-in-germany-in-first-two-months-of-2025/2-1-1790491
https://www.hydrogeninsight.com/transport/only-five-new-hydrogen-powered-cars-registered-in-germany-in-first-two-months-of-2025/2-1-1790491
https://www.h2-view.com/story/hyundai-and-plus-unveil-autonomous-hydrogen-truck-concept/2125453.article/
https://www.hydrogeninsight.com/transport/only-five-new-hydrogen-powered-cars-registered-in-germany-in-first-two-months-of-2025/2-1-1790491
https://www.h2-view.com/story/wrightbus-expands-german-presence-with-12-hydrogen-buses-for-westverkehr/2125353.article/
https://www.hydrogeninsight.com/transport/only-five-new-hydrogen-powered-cars-registered-in-germany-in-first-two-months-of-2025/2-1-1790491
https://www.h2-view.com/story/toyota-plans-to-roll-out-hydrogen-trucks-for-california-logistics-operations/2125220.article/
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Exeter Airport hosts UK's first hydrogen-powered aircraft turnaround

30/04/2025 | H2 View | Link

Exeter Airport in the UK has hosted the country's first hydrogen-powered
aircraft turnaround operation. This pioneering event involved the use of
hydrogen-powered ground support equipment to service a commercial
aircraft. Key partners in the project included TUI, Cranfield University,
ULEMCo, MULAG, Boeing, and the UK Civil Aviation Authority. The initiative
showcases the potential of hydrogen technology to reduce emissions and
improve sustainability in airport ground operations.

8  Three-minute hydrogen-powered helicopter test flight completed in Canada

08/04/2025 | H2 View | Link

Unither Bioelectronics successfully completed a three-minute test flight of
a hydrogen-powered helicopter at Roland-Désourdy Airport in Bromont,
Québec. The helicopter, a Robinson R44 Raven |l, was equipped with a
hybrid powertrain combining dual Proton Exchange Membrane (PEM) fuel
cells and batteries. The flight, conducted under an experimental permit
from Transport Canada Civil Aviation, demonstrated the viability of
hydrogen fuel cells for aviation. This milestone is part of Project Proticity,
aimed at developing zero-emission aviation solutions and advancing
sustainable air travel.

ZeroAvia will provide ZA600-equipped Cessna Caravan to power initial UK domestic

9
services, likely to be the world'’s first hydrogen-electric commercial operations

14/05/2025 | Hydrogen Central | Link

ZeroAvia is providing its ZA600 hydrogen-electric propulsion system to
equip the Cessna Grand Caravan 208B aircraft, aiming to power the UK's
initial domestic commercial flights using zero-emission technology. This
project represents one of the world's first hydrogen-electric commercial
operations in aviation. By combining hydrogen fuel cells with electric
motors, ZeroAvia seeks to significantly reduce carbon emissions in
regional air travel.



https://www.hydrogeninsight.com/transport/only-five-new-hydrogen-powered-cars-registered-in-germany-in-first-two-months-of-2025/2-1-1790491
https://www.hydrogeninsight.com/transport/only-five-new-hydrogen-powered-cars-registered-in-germany-in-first-two-months-of-2025/2-1-1790491
https://www.h2-view.com/story/exeter-airport-hosts-uks-first-hydrogen-powered-aircraft-turnaround/2125300.article/
https://www.hydrogeninsight.com/transport/only-five-new-hydrogen-powered-cars-registered-in-germany-in-first-two-months-of-2025/2-1-1790491
https://www.h2-view.com/story/three-minute-hydrogen-powered-helicopter-test-flight-completed-in-canada/2124243.article/
https://hydrogen-central.com/zeroavia-will-provide-za600-equipped-cessna-caravan-to-power-initial-uk-domestic-services-likely-to-be-the-worlds-first-hydrogen-electric-commercial-operations/
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Don't expect the US Senate to reinstate 45V green hydrogen tax credits, warn

political lobbyists

29/05/2025 | Hydrogen Insight | Link

The 45V tax credit, established under the Inflation Reduction Act, provides
up to $3 per kilogram for green hydrogen produced using renewable
energy. Political lobbyists warn that the Biden administration’s stringent
rules have made the program difficult to implement, leading to decreased
support. Consequently, there is little expectation that the US Senate will
reinstate or continue the tax credit in its current form. This situation raises
concerns about the future of financial incentives for green hydrogen
production in the United States.

France launches public consultation on IRICC, putting H2 at heart of new fuel
decarbonisation mandate

14/05/2025 | Hydrogen Europe | Link

France has launched a public consultation on the IRICC (Incentive for
Reducing the Carbon Intensity of Fuels), a new fuel decarbonization
mandate. This initiative aims to replace the current TIRUERT system
starting in 2026 and sets national targets for the use of renewable and
low-carbon hydrogen in transport fuels. The goal is to align with the EU’s
RED Il directive and promote hydrogen competitiveness in the market by
providing incentives for reducing carbon intensity. The consultation, open
until June 10, 2025, invites stakeholders to give feedback on the proposals,
including specific targets and penalties for non-compliance.

'Policymakers should require a high burden of proof to support the use of clean
hydrogen across various industries': Nature paper

23/04/2025 | Hydrogen Insight | Link

Governments are being urged to adopt stricter criteria before supporting
clean hydrogen in various industries. Experts warn that hydrogen is often
promoted in sectors where it may not be the most efficient or necessary
solution — such as passenger cars and home heating — where electric
alternatives already perform better. The recommendation is to prioritize
hydrogen investment in hard-to-abate sectors like heavy industry,
maritime transport, and long-distance aviation, where decarbonization is
more difficult and hydrogen could have a greater impact. Policymakers are
encouraged to require solid evidence that hydrogen is the most suitable
option in each context, ensuring public funds are used effectively and the
energy transition is not delayed by misplaced investments.


https://www.hydrogeninsight.com/policy/dont-expect-the-us-senate-to-reinstate-45v-green-hydrogen-tax-credits-warn-political-lobbyists/2-1-1826237
https://igape.gal/es/noticias/item/474-lorenzana-anuncia-que-la-xunta-convocara-este-ano-tres-nuevas-lineas-de-ayuda-para-proyectos-de-descarbonizacion-industrial-y-energias-renovables
https://hydrogeneurope.eu/france-launches-public-consultation-on-iricc-putting-h2-at-heart-of-new-fuel-decarbonisation-mandate/
https://www.transportes.gob.es/el-ministerio/sala-de-prensa/noticias/jue-06022025-1221
https://www.hydrogeninsight.com/policy/policymakers-should-require-a-high-burden-of-proof-to-support-the-use-of-clean-hydrogen-across-various-industries-nature-paper/2-1-1810071
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4 International low-carbon hydrogen initiative launched by Arab fossil-fuel states

24/04/2025 | Hydrogen Insight | Link

An international low-carbon hydrogen initiative has been launched by the
Arab states that are members of the Organization of Arab Petroleum
Exporting Countries (OAPEC). This initiative aims to accelerate the
development and deployment of green and blue hydrogen technologies
across the 11 member countries. The effort focuses on fostering
cooperation, policy alignment, and investment to promote low-carbon
hydrogen as a key component of the energy transition in the region.

Billions of euros allocated, but only 21% of green hydrogen projects
awarded IPCEI funding by EU have reached FID

25/04/2025 | Hydrogen Europe | Link

Billions of euros have been allocated by the European Union to support
green hydrogen projects under the IPCElI funding scheme. Despite this
significant investment, only 21% of these projects have reached the Final
Investment Decision (FID) stage, showing slow progress in moving from
funding approval to actual implementation. Challenges such as regulatory
barriers and the complexity of building green hydrogen infrastructure
contribute to delays. This slow advancement raises concerns about the
EU'’s ability to achieve its ambitious hydrogen and climate goals within the
expected timelines.

China to increase policy support for hydrogen industry in its forthcoming
Five-Year Plan for 2026-30

28/04/2025 | Hydrogen Insight | Link

China is set to enhance its policy support for the hydrogen sector as part
of its upcoming Five-Year Plan for 2026-2030. The government aims to
accelerate the development of the hydrogen industry across the full value
chain, including production, storage, distribution, and utilization. This
strategic move is intended to boost clean energy adoption, reduce carbon
emissions, and strengthen China’s position as a global leader in hydrogen
technologies. The plan will focus on expanding infrastructure, improving
technology innovation, and fostering a favorable regulatory environment
to promote widespread hydrogen deployment.



https://www.hydrogeninsight.com/policy/international-low-carbon-hydrogen-initiative-launched-by-arab-fossil-fuel-states/2-1-1810270
https://igape.gal/es/noticias/item/474-lorenzana-anuncia-que-la-xunta-convocara-este-ano-tres-nuevas-lineas-de-ayuda-para-proyectos-de-descarbonizacion-industrial-y-energias-renovables
https://www.hydrogeninsight.com/policy/billions-of-euros-allocated-but-only-21-of-green-hydrogen-projects-awarded-ipcei-funding-by-eu-have-reached-fid/2-1-1811477
https://www.transportes.gob.es/el-ministerio/sala-de-prensa/noticias/jue-06022025-1221
https://www.hydrogeninsight.com/policy/china-to-increase-policy-support-for-hydrogen-industry-in-its-forthcoming-five-year-plan-for-2026-30/2-1-1812091
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Commission enhances interoperability and transparency
of alternative fuels infrastructure data

29/04/2025 | European Commission | Link

The European Commission has adopted a new Implementing Regulation to
support the uniform and effective provision of compatible, interoperable
and real-time alternative fuels infrastructure data, further advancing the
goals set out in the Alternative Fuels Infrastructure Regulation (AFIR)
(Regulation (EU) 2023/1804). This milestone marks a concrete step in the
implementation of AFIR and the transition towards more sustainable and
digital transport solutions.

Net-Zero Industry Act to further accelerate decarbonisation technologies
manufacturing in the EU

0o

23/05/2025 |European Commission| Link

Today, the European Commission has taken further steps to support the

Eurupean EU's transition to a low-carbon economy. Four new pieces of secondary

== Commission legislation and a communication relating to the Net-Zero Industry Act
(NZIA) will help the EU's industry to become more resilient, competitive
and reduce their carbon footprint. These rules clarify which manufacturing
projects can benefit from specific provisions in the Act, such as on
permitting, strategic project status and on non-price criteria. They will help
scale up the manufacturing of net-zero technologies that reduce
greenhouse gas emissions, and leverage the competitive advantage of the
EU's clean tech industry.
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Renewables Directive sectoral targets reach transposition deadline

21/05/2025 | DG ENERGY| Link

Today (21 May 2025) is the deadline for the transposition of a series of key
provisions to accelerate the deployment of renewable energy, as required
under in the revised Renewable Energy Directive.

Agreed by the co-legislators in 2023 and in force since 20 November 2023,
the ultimate ambition of the directive is to achieve the EU's renewable
target for 2030 of at least 42.5%, with the ambition to aim for 45%. This
objective will require a concerted effort by the end of this decade - the
latest official figures show a share of 24.5% in the EU energy mix in 2023.
Given the relatively slow progress seen in some sectors at the time that
the directive was being revised, the new legislation strengthens specific
targets for the use of renewables in heating and cooling and in transport
and sets such targets for the first time for the industry sector.
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https://ec.europa.eu/commission/presscorner/detail/en/ip_25_1324
https://www.clean-hydrogen.europa.eu/media/news/clean-hydrogen-partnership-boosts-innovation-26-new-cutting-edge-projects-2025-05-07_en
https://energy.ec.europa.eu/news/renewables-directive-sectoral-targets-reach-transposition-deadline-2025-05-21_en
https://alternative-fuels-observatory.ec.europa.eu/general-information/news/commission-enhances-interoperability-and-transparency-alternative-fuels
https://single-market-economy.ec.europa.eu/industry/sustainability/net-zero-industry-act_en
https://single-market-economy.ec.europa.eu/industry/sustainability/net-zero-industry-act_en
https://energy.ec.europa.eu/topics/renewable-energy/renewable-energy-directive-targets-and-rules/renewable-energy-directive_en
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Important step towards establishing the

10
European Network of Network Operators for Hydrogen

16/05/2025 | DG ENERGY | Link

The Commission has today published its Opinion (C/2025/2004) on the
statutory documents of the European Network of Network Operators for
Hydrogen (ENNOH) - the independent association representing future
hydrogen transmission network operators at EU level. Detailing the
Commission opinion on the draft articles of association, rules of procedure
and list of members of ENNOH, this document is an important step in the
process of establishing ENNOH. In its findings, the Commission flags the
need to allow operators to start cooperating as soon as possible through
ENNOH, while ensuring a framework that is in line with the EU legislation.
This echoes the earlier opinion from the Agency for the Cooperation of
Energy Regulators (ACER).

.

Net-Zero Industry Act to further accelerate decarbonisation technologies
manufacturing in the EU

1"

23/05/2025 |European Commission| Link

Today, the European Commission has taken further steps to support the
- European EU's transition to a low-carbon economy. Four new pieces of secondary
== Commission legislation and a communication relating to the Net-Zero Industry Act
(NZIA) will help the EU's industry to become more resilient, competitive
and reduce their carbon footprint. These rules clarify which manufacturing
projects can benefit from specific provisions in the Act, such as on
permitting, strategic project status and on non-price criteria. They will help
scale up the manufacturing of net-zero technologies that reduce
greenhouse gas emissions, and leverage the competitive advantage of the
EU's clean tech industry.
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https://ec.europa.eu/commission/presscorner/detail/en/ip_25_1324
https://energy.ec.europa.eu/news/important-step-towards-establishing-european-network-network-operators-hydrogen-2025-05-16_en
https://energy.ec.europa.eu/document/download/df461f8e-f158-4ea0-a070-a10d6d69133d_en
https://ennoh.eu/
https://ennoh.eu/
https://www.acer.europa.eu/sites/default/files/documents/Official_documents/Acts_of_the_Agency/Opinions/Opinions/ACER_Opinion_10-2024_ENNOH_Statutory_documents.pdf
https://www.acer.europa.eu/sites/default/files/documents/Official_documents/Acts_of_the_Agency/Opinions/Opinions/ACER_Opinion_10-2024_ENNOH_Statutory_documents.pdf
https://single-market-economy.ec.europa.eu/industry/sustainability/net-zero-industry-act_en
https://single-market-economy.ec.europa.eu/industry/sustainability/net-zero-industry-act_en
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Producdo de Hidrogénio 28

1. Cleaner hydrogen production by microwaves: Experimental investigation and comparative assessment

2. Large-scale green hydrogen production via chemical looping of unused biomass with optimized supply
networks

3. Thermocatalytic hydrogen production by integrated multi-stage steam methane fuel processing with an
exhaust gas recirculation loop in a high-temperature fuel cell power plant

4. Assessment of the potential and environmental benefits of hydrogen production from sludge under different
SSPs scenarios in China

5. Structural optimization design of combustion reaction support for decreasing temperature difference
coefficient of hydrogen production reaction support

6. Performance of magnetite fines for continuous hydrogen production

7. Architecture of hydrogen production system at hydroelectric power station in local intelligent network using
machine learning tools and internet of energy

8. Inherent safety assessment of water electrolysis hydrogen production systems

Células de Combustivel 31

1. A review on hydrogen supply subsystem of proton exchange membrane fuel cell system: Configuration, core
components, theoretical model, and control strategy

2. Optimization of air-cooled PEM fuel cell system with battery hybridization and experimental validation on
hydrogen powered fuel cell bike

3. Cryogenic cooling and fuel cell hybrid system for HTS maglev trains Employing liquid hydrogen

4. Experimental investigation and assessment of a new direct urea-hydrogen peroxide fuel cell stack

5. Cost trajectory of hydrogen fuel cell technology in China

6.Proton exchange membrane fuel cell fueled by impure hydrogen and air: A review

Tecnologias de Armazenamento de Hidrogénio 33

1. Advancements in hydrogen storage technologies: Integrating with renewable energy and innovative solutions
for a sustainable future

2. Distributionally robust optimization for green hydrogen plant planning considering extreme scenarios

3. Regret-aware optimization of hydrogen-assisted congestion control in a renewable-dominated reconfigurable
distribution network

4. Assessing hydrogen storage challenges based on circular economy through comparative decision-making
methods under uncertainty

5. Challenges and opportunities in hydrogen storage and transportation: A comprehensive review

6. Review of solid-state hydrogen storage: Materials categorisation, recent developments, challenges and
industrial perspectives

7. Hydrogen storage capacity in clay: An analytical model for storage density as a function of pore size, pressure,
and temperature

8.Exploring hydrogen storage properties of Graphene-MgH2 systems: A combined computational and
experimental study
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Distribuicao de Hidrogénio 36

1. Modelling and safe control of hydrogen doped natural gas pipeline using pressure-flow dual control
methodology

2. Hydrogen degradation of materials and changes in the operation mode of compressor station equipment as
factors of increased risks and costs during transportation of hydrogen-containing gas through main gas
pipelines

3. Experimental and molecular dynamics study on the concentration distribution characteristics of methane-
hydrogen mixtures under static conditions

4. Failure analysis of corroded hydrogen-blended natural gas pipelines based on finite element analysis and
genetic algorithm-back propagation neural network

5. Research progress on crack propagation and failure probability prediction of hydrogen-blended natural gas
pipeline

6.A study on the leakage consequence and risk analysis of hydrogen-blended natural gas pipeline in different
failure modes

Mobilidade Terrestre com Hidrogénio 38

1. Techno-economic analysis of fuel cell trucks with different powertrain hybridization and hydrogen resources
by 2040: case study of China

2. Hydrogen as a sustainable transportation fuel

3. Long short-term memory time series modelling of pressure valves for hydrogen-powered vehicles and
infrastructure

4. Hydrogen leakage risk analysis of hydrogen fuel emergency power vehicle multi-scenario based on dynamic
Bayesian network

5. Development, application and optimization of hydrogen refueling processes for railway vehicles

6. Life cycle environmental impact assessment and review of hydrogen fuels obtained from various sources for
vehicles

7. Design and Development of a Small-Scale Green Hydrogen Vehicle: Hydrogen Consumption Analysis under
Varying Loads for Zero-Emission Transport

8.Exploring the nexus between sustainable energy tokens, electric vehicles, and the hydrogen economy

Corredores de Hidrogénio: Aspetos Normativos e de Promocgao 41

1. Integrating safety management systems in hydrogen production facilities

2. Europe’s way from natural gas to green hydrogen: Modeling and simulation of the transforming European gas
transport infrastructure

3. Mapping the hydrogen transition in the Netherlands: A sociotechnical multi-system event sequence analysis

4. Analysis of barriers for hydrogen-fueled logistics under integrated sustainability: A DEMATEL-TOWS
framework

5. Economic analysis of solar-hydrogen energy industry in China: A PLS-SEM approach to financial performance
and input-output dynamics

6.Quantification of the explosion risk of biogas-hydrogen-air mixtures with various hydrogen fractions in a 20L
chamber

7.Energia em numeros
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Cleaner hydrogen production by microwaves: Experimental investigation and
comparative assessment

D. Erdemir and I. Dincer, Journal of Cleaner Production, vol. 509, 2025. Link

Abstract Sustainable development goals of the United Nations require cleaner energy solutions and carbon-free
fuels. Hydrogen, in this regard, appears to be a unique candidate for all, and its production in a cleaner manner is
critically important, which is the prime focus in the present paper. This study focuses on the newly designed
experimental investigations into microwave-driven water dissociation for cleaner hydrogen production, specif ically
exploring the effect of various tungsten-based electrode materials and steam inlet conditions on hydrogen
production. The evaluation is conducted in two main sections, assessing hydrogen production at the water
dissociation level and the overall system. Some of the key observations include a positive correlation between
steam inlet temperature and hydrogen production for all electrode materials, with lanthanated tungsten
demonstrating superior performance. When only the water dissociation is considered, lanthanated tungsten
electrodes exhibit the most favorable energy consumption, showcasing the minimum energy requirement for
hydrogen production. Incorporating the overall energy and exergy efficiencies, the lanthanated tungsten emerges
as the top performer, followed by ceriated tungsten, attributed to their superior arc stability. The energy
requirement per kg of hydrogen varies from 51.98 kWh/kg to 56.66 kWh/kg for varying steam inlet tempera tures
from 104 » Cto 120 o C. The highest energy and exergy efficiencies are recorded to be 64.1 % and 62.3 %,
respectively, for lanthanated tungsten electrodes at 120 o C steam inlet temperature. When all energy inputs
(steam generation, preheating, condenser pump, and microwave generator) are considered, the overall energy and
exergy efficiencies are found to be 35.1 % and 34.2 %, respectively. The energy needed for 1 kg of hydrogen
production is recorded to be 94.87 kWh/kg. Consequently, the lanthanated tungsten electrode stands out as a
superior performer, offering valuable implications for advancing microwave hydrogen production technologies.

Large-scale green hydrogen production via chemical looping of unused biomass
with optimized supply networks

N. Kim et al., International Journal of Hydrogen Energy, vol. 139, pp. 325-345, 2025. Link

Abstract This study examines a hydrogen production system using unused biomass for large-scale industrial
application. The process integrates chemical looping with a waste separation system for byproduct recovery. To
improve efficiency, optimal transportation routes were identified to cut logistics costs and carbon emissions. A
deter ministic programming-based optimization model was applied for practicality. Economic and environmental
as sessments showed efficient resource use, lower hydrogen production costs, and reduced carbon emissions. This
system reduces greenhouse gas emissions by over 68 % compared to conventional green hydrogen production,
demonstrating its environmental advantage. The study introduces a novel approach by integrating chemical
looping with biomass and optimizing transportation through electric vehicles. Additionally, multi-criteria de cision-
making was applied to develop operational strategies from government and corporate perspectives. This study
offers a sustainable solution for hydrogen supply chains and outlines a pathway for carbon-neutral hydrogen
production, providing insights for industry and policymakers aiming for a low-carbon economy.

Thermocatalytic hydrogen production by integrated multi-stage steam methane
fuel processing with an exhaust gas recirculation loop in a high-temperature fuel
cell power plant

J. Oh, S. Park and S. Um, Fuel, vol. 400, 2025. Link

3

Abstract This study investigates thermocatalytic low-carbon hydrogen production in an integrated steam methane
fuel processing system with exhaust fuel recirculation, specifically designed for residential fuel cell applications.
The steam methane fuel processor comprises a combustor, preheater, steam methane reformer, water-gas shift
reactor, and preferential oxidizer in the streamwise direction. Fundamental kinetic models for thermocatalytic
hydrogen production were developed by considering catalyst particulate packing arrangements, thermofluidic n


https://pdf.sciencedirectassets.com/271750/1-s2.0-S0959652625X00196/1-s2.0-S0959652625009527/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEM3%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJGMEQCIDvhItEg5LPt99oAVFplhQxIURdR4n%2FtoDPj6dmDLkwYAiBqKDTWbkJC6ZlrYThhAis6%2FFJ9gWWx%2Fd12v5Spa2VfoyqzBQh2EAUaDDA1OTAwMzU0Njg2NSIMvBRcI8wEuwSd99FXKpAF1jjTg3WynBVCcHy5GDK1gcrCWVKhVBAH%2Fg56pi09kkq%2Bh0e32sPvy%2FI4NXo0UeBI9eBCzwfFvtk0D%2B5corB8M834r5KavFZHVt%2FCVxdDKTzKN1O%2FCpoOdZ3Fxnvw8InQdah0%2BxA3wFA0ijif9AvInmZuvpfZi7d1n766nkAsCu%2F4VJEUC9MpoTB5HjxSSuoUxE7S0FhOL55HvAN%2BIq4hAiTJKUY8l4Rnyl7W%2BYFi%2FLqadpgeOYWCegqjw%2BmnmYaUmpZlR0t874sVSfgDse0XtFID7JppVnOZUS5D0fUfc3VOgKV%2B35bw4TUsuQSwx%2FlbBohqCisZChUos4VU6xX%2FWE5TaVUgOXL%2BuTMjSbmsAtQFzlzscgEXs64ZsgM5nv4YhLNonMRpP5BewBE2iAxta8NPTootCDqyGlmNLQrldQwGZxT%2F0x9CIXtcsRlgAI8QkO15QAFb0FvMSZRnpc%2BSg64E1%2BPDKhouaqQs6nsV8wIXUPT96pQ2iCwd0%2FazTAEuZ0OftGqB07quBDGch0KynZXstQHCNnUkUNQJ%2FgKPXSQgiv8rsls7SUsenlndzE3yuV7zkVm2Moy9NISzn2eEJCP%2FE9Sl5tNa7HTytyhgaSO4OLdIsIYIh73TJgVQClu2u4SF6BAj6bzyPfJ%2Bi9wUzGllodzLRNLjbyrtyo0SMFcJwSsFmnO5s%2BNTXy8e8FMR8B5a%2FFgwWNZAApmJ9vXgwfzxosgx09ULzG0%2FzfwoK6eX3%2F3qrM68UUm3lD8MxN8g35k3RgDrS8V0wae25SYugbVKyWDrRvNE52FbVMEUaf7KtDQYjAm5MSj%2F%2B8KP1CDG8ioXibLdbccO7Q0JiAdybRtD1q9PtgliuDVkZhmjPxEw5snywAY6sgFtAuYg%2BqWaGxLW6jCkbn8k6lZ8cY2R5pL1IjLJhr2qlANR89dQqPsgcXSNA6AZeRLWmgYqqp95NkPic%2FlOrnrbaqAXD6%2BUKQHbw21FN6BaFG3yNaARPvWkynkL6GEnqBz%2BaPAHD5OtiTr1yGntaMM4arNJvQLu8QIqYfpIGCPVLHyHWIDi1pL7TW1DreOIAPAAnej9KcZCOuQEKUwTwuCnUtTm7LY%2FwckI0Kob%2BQJjjhZD&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20250508T134128Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAQ3PHCVTYXYNAUEVA%2F20250508%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=3e4bc75ddb9fa4d5a9d393eb03382a655d0b333363a35fddf8bd3d61d33e99a4&hash=48192c4100bdcbe85e6bee256ad1ebd219091f15a2d440f7efdf073149e1bbed&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S0959652625009527&tid=spdf-80223ca6-fc96-4533-ba7d-24814cb132ec&sid=d68372317836634d822ac440382b1c108df8gxrqb&type=client&tsoh=d3d3LnNjaWVuY2VkaXJlY3QuY29t&rh=d3d3LnNjaWVuY2VkaXJlY3QuY29t&ua=10135856035c540105&rr=93c95ff41f776914&cc=pt
https://pdf.sciencedirectassets.com/271472/1-s2.0-S0360319925X00392/1-s2.0-S0360319925024693/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEHoaCXVzLWVhc3QtMSJHMEUCIHbQfsI%2BucxJLpQT%2BrTVx6xkWCIKDbwA%2FEZjeJ75SDCoAiEA2cmS%2Bg2F7FCb9U3GFd81Wd7YF4fKFlmfJyYm%2BSsOwc0qswUIQxAFGgwwNTkwMDM1NDY4NjUiDOYgAKrqnwF8l523YiqQBeLkJTg%2FMjFQrTAC8RHwwmOJ51XPNkvhiRBIIZwRKWbbVGYTgpfwhPH1xFFCyi1wVran210kCxyw%2F8AgOGX25khHYKkk%2FQe1TTw8GBPNSLdhcVyxX7LbBFVyUemjm05GAC2rwvyjN%2FViyYDys%2BEnI9DUTavQhzslFGrHeTmD%2B87WoHU0MzVp6IUmPrrFzvqwexwUKPY4vyCzBrphzvjvNmZeTbTpIVOzeZ725gc6dztLAWGzUUh9TBUiJXa%2FYc%2Bw9C4coi%2BnzeYODTNyHY6OeeVtR3Q%2BfqJT%2FLdyhr0Rk%2Bp%2BD%2BXdAX82RW63V9Bdg%2F7hyI%2B9zwAk6qCgZpOPmGWoCU9iVFjHQHgx%2FP25tqVzCAxocO6z37MS1dXhsQOqF7Althyn2Ggq%2Fox4LwXrnp0tngq8FuHJNLVx8bfilQcYUbkLd3TdnD%2FlndO3QpmDfQDmVS69cHsWql4ghY1eB7b2N9RBZQHdyooFaufs9xxEvgSN2DcqzXzT5XlLZj0fr6DHNzoALrwUuiIe9Mn6B5kr5oUYk54NLUcegZvi7jPBqNCMBDKGoPI8JGjM%2BM29YId%2FTl1oaUPBMUFDqGf8DkIWzuuNjgB%2Bp6C%2BETaEDwUt6WcjVUonwFYdO8h0ygUWTPyOElmdBXZM0GAmUBDCyTKsmZ8Vzi06lRIVLcHTv6Y33vk59ZLJbidGhmLN1dTIMbNS0HETxxV67ha9DqvKJBiZOB6kvv0GnQ4EJlWimQqTdqUpV%2FyduZaHgQmGmQTM7mxHLTjdiqF9nsPXEMHAxEE44aVnq394%2FimJ6pqFI1Ewuc2PsL8IocuoZnlPGReFkCl4N3o9BiNQIOM0EUUjvZgZoQhFABc7chl76JzxC6js%2FHeeMJf40MEGOrEB9GxusDitq2ebxB9iq8UKpWGVsYCvQxcqTuMKS1L6U9kYO6ocS%2BnUqafeC97Gbv5qc6Bds638whcq01x2R7YPvU6pIHtqHFuYyDREJfqigeD3BhuOxChqfpeIz3Q42J6%2BUV0y%2FYXhabtZEft%2FzZZF4rFK85VW7MEMDzbN06TsJZL2R%2BTULeBnLuYNDak7RYms3KKU5SQkwwcqavd163t%2BSyoFb8VPXCbl97wozVe%2B0A8J&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20250526T105156Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAQ3PHCVTYU4E7MUTL%2F20250526%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=a80ed0b871bf85b654d7a0e58bcbdea5add522d5758dce49bcebda442a44737f&hash=96ef5c95c1ed4df058841db42a573c96fe49984f0925ed716942856c25711dae&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S0360319925024693&tid=spdf-749cca35-2375-4fe2-8207-47c0cfbc4196&sid=1640cfc499dd694186681ee5767efbbf0a25gxrqb&type=client&tsoh=d3d3LnNjaWVuY2VkaXJlY3QuY29t&rh=d3d3LnNjaWVuY2VkaXJlY3QuY29t&ua=101358515506035f56&rr=945cb85d5e1131f1&cc=pt
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characteristics, and chemical kinetics. These numerical models were then applied to evaluate hydrogen pro
ductivity in conventional steam-reforming reactors, independent of their geometric designs. The models were
successfully validated against experimental data and subsequently integrated into extensive three-dimensional
numerical analyses of transport phenomena and chemical reactions within a 5 kW e hydrogen production sys tem.
This system featured a top-fired combustor positioned at the center of a cylindrical fuel processor. The external
hydrogen production model was further applied to a solid oxide fuel cell (SOFC) system with an anode off-fuel
recirculation loop using a model-in-the-loop simulation. Numerical results indicated that the majority of hydrogen
was generated via the steam methane reforming reaction, accompanied by a high-temperature water-gas shift
side reaction. The remaining high-temperature water-gas shift and preferential oxidation re actions enhanced
hydrogen purity. Additionally, the temperature increase caused by fuel recirculation shifted chemical reactions to
mitigate temperature variations, consistent with Le Ch"atelier's principle. The optimal steam-to-carbon ratio was
determined to be 2.4 by hydrogen production efficiency. Under this condition a fuel and air utilization ratio of 75
and 45.5 %, the integrated fuel processor achieved a system efficiency of 47.58 %, with a thermal energy
consumption of 0.78 kcal. Notably, the recirculated anode exhaust gases in SOFC system can fully cover the steam
demand for hydrogen production, including the thermal energy required for water preheating and vaporization.

Assessment of the potential and environmental benefits of hydrogen production
from sludge under different SSPs scenarios in China

B. Liu et al., Journal of Environmental Chemical Engineering, vol. 13, 2025. Link

Abstract Although sludge poses a great challenge to the water industry, it can be valuable if handled properly.
Hydrogen production from sludge not only enables the energy use of sludge but also achieves greenhouse
gas(GHG) re ductions during the production process. In this study, the Bidirectional long and short-term memory
model (BiLSTM) combined with the Shared socio-economic pathways(SSPs) framework was used to evaluate the
pos sibility of hydrogen production from sludge throughout China, as well as the effect of emission reductions.
According to forecasts, China will generate up to 276.8 million tons of sludge by 2036, which can produce about
7.49 million tons of hydrogen through anaerobic digestion (AD) and steam reforming technologies. Hydrogen
production from biogas is the best way to reduce GHG emissions during the conversion process. It could replace
43 million tons of coal by 2036 and reduce GHG emissions by 91.2 MtCO 2 eq. The development of hydrogen
production from sludge is essential, both from the environmentally sound treatment of sludge and from the
energy perspective.

Structural optimization design of combustion reaction support for decreasing
temperature difference coefficient of hydrogen production reaction support

T. Zheng et al., Fuel, vol. 400, 2025. Link

Abstract To decrease temperature difference coefficient of hydrogen production reaction support heat-supplied
by com bustion reaction support, further improving the long-term hydrogen production performance of reaction
support, the optimization design of the structure of combustion reaction support is performed in this paper. A
porous combustion reaction support with coupled channel is proposed as optimization scheme of the structure of
combustion reaction support. On this basis, temperature performances of different combustion reaction supports
are studied by numerical simulation method. And temperature performances of hydrogen production reaction
supports heat-supplied by the different combustion reaction supports are investigated. Meanwhile, temperature
performances of large-scale microreactors are studied. The results show that the temperature difference coeffi
cient of hydrogen production reaction support can be effectively decreased by using the coupled channel of flow
channels and diffusion channel on the surface of combustion reaction support. At 0.6 mL/min injection rate of
combustion reactant and 4 mL/h injection rate of hydrogen production reactant, the temperature difference
coefficient of hydrogen production reaction support heat-supplied by the optimized combustion reaction support
is decreased by 50 % compared with that of non-optimized combustion reaction support, which effectively
improves long-term reaction performance of hydrogen production reaction support. In addition, compared with
the size-scaled microreactor, the number-scaled microreactor has a lower temperature difference coefficient. E
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6 Performance of magnetite fines for continuous hydrogen production
. Stanicic et al., International Journal of Hydrogen Energy, vol. 139, pp. 753-765, 2025. Link

Abstract Hydrogen production from biogenic fuels in fluidized beds may provide the steel industry with a path to
decarbonization and negative emissions. Magnetite fines (MAF), a common intermediate product in the Euro pean
iron and steel industry, was utilized as an oxygen carrier for continuous hydrogen production. Performance was
evaluated in a fluidized bed reactor, demonstrating that MAF effectively converts low-grade gaseous biofuels and
subsequently generates high-purity hydrogen through water splitting. A kinetic model accounting for
thermodynamic limitations was developed to assess MAF's reactivity towards reduction with CO and H2, and
oxidation with H20. The activation energy as a function of the mass conversion degree ranged from 32.7 to 70.5
kJ/mol for reduction with CO, and from 22.6 to 67.4 kJ/mol for H2: for oxidation with H20, it ranged from 51.2 to
121.3 kJ/mol. Significant variations in the apparent activation energy were observed, which can be linked to
changes in the rate-controlling mechanisms, highlighting the influence of microstructural evolution on reactivity.
The findings provide valuable insights into the apparent kinetics of MAF and suitable operating conditions for
optimizing hydrogen production, with the highest hydrogen production rate of 0.37 mmol g 1 min 1 achieved at
800 ° C.

Architecture of hydrogen production system at hydroelectric power station in
local intelligent network using machine learning tools and internet of energy

L.V. 1lin et al., International Journal of Hydrogen Energy, vol. 138, pp. 165-174, 2025. Link

Abstract Currently, there is an active discussion about hydrogen as a source of «green » energy. At the same time,
due to the lack of development of many technological aspects of using hydrogen as an energy resource, as well as
the unpreparedness of the infrastructure and other elements of energy systems for the widespread use of
hydrogen, the technology of energy production from hydrogen remains economically not entirely feasible. The
authors explore the possibilities of increasing the efficiency of energy systems using hydrogen using digital
technologies, namely, the Internet of Energy and machine learning systems. The purpose of this article is to
develop a digital architecture for a hydrogen production system at a hydroelectric power station in a local smart
grid using the Internet of Energy. Methodologically, the article is based on the concept of enterprise architecture.
The result of the article is a set of descriptions of the architecture of the Internet of Energy, its elements, such as «
Plug-and- play» and Microgrid, on the basis of which a simulation model of using hydrogen as an energy source in
a local smart grid was developed.

Inherent safety assessment of water electrolysis hydrogen production systems
H. Wei et al., International Journal of Hydrogen Energy, vol. 139, pp. 766-778, 2025. Link

Abstract PEM water electrolysis for hydrogen production is a method of producing green hydrogen; however,
research on the safety of this system is limited. This study investigates the inherent safety of PEM water electrolysis
hydrogen production systems. Considering jet fires and vapor cloud explosions (VCE), an inherent safety
assessment framework was established to evaluate the inherent safety of PEM. The analysis results show that
when a jet fire occurs, the radiation intensity at 0.5 m from the outlet pipeline of the hydrogen-water separator is
94.24 kW/m . When equipment rupture occurs, the hydrogen-water separator experiences the most severe
consequences of a vapor cloud explosion, with an impact range of up to 25 m. When small-aperture leakage
occurs, the condenser at the outlet of the heating tower experiences the most severe consequences of a vapor
cloud explosion, with an impact range of up to 14 m. The study concludes that the hydrogen separator and the
condenser at the outlet of the heating tower pose significant risks. Compared to other studies, this research
quantifies the risks of equip ment and pipelines in PEM water electrolysis hydrogen production systems, providing
relevant suggestions and references for the inherent safety design of the system.
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A review on hydrogen supply subsystem of proton exchange membrane fuel cell
system: Configuration, core components, theoretical model, and control strategy

D. Chen et al., International Journal of Hydrogen Energy, vol. 133, pp. 38-62, 2025. Link

Abstract This review provides a comprehensive survey of the design and optimization of hydrogen supply
subsystems in proton exchange membrane fuel cell (PEMFC) systems, with particular emphasis on the importance
of cycling modes in enhancing hydrogen utilization and cell efficiency. The review starts with the introduction of
hydrogen storage methods, exploring multiple modes of hydrogen supply, including flow-through, dead-end, and
recir culation modes, each of which has its own unique advantages and challenges. The recirculation mode
improves system efficiency by recycling unreacted hydrogen, but also places greater demands on the design of the
recirculation pumps, which need to be long-life and vane cavitation-resistant, and the ejectors, which need to be
able to operate efficiently across a wide power range. In addition, pressure dynamic control and purge strategy
play a key role in maintaining fuel cell stability and life extension. Future research will focus on developing more
intelligent control algorithms to adapt the fuel cell to different operating conditions, and exploring new materials
and technologies to improve the durability of system and environmental resilience. These advances will contribute
to the application of hydrogen supply subsystems in PEMFC technology, promoting its development towards
higher efficiency, longer life and wider application.

Optimization of air-cooled PEM fuel cell system with battery hybridization and
experimental validation on hydrogen powered fuel cell bike

A. Kumari et al., Renewable Energy, vol. 250, 2025. Link

Abstract Highly efficient, zero-emission fuel cell technology provides a sustainable alternative to fossil fuels,
delivering continuous power, high density, longer range, and faster refueling than battery-electric vehicles. In this
paper, a novel hybrid control methodology is developed using MATLAB to minimize fuel consumption for a 300W
fuel cell (FC) bike. The methodology is utilized to optimize an air-cooled fuel cell (FC) stack to 250W, operating
within a voltage range of 27V-36V and a current of 9.3A, in combination with a 24V, 2Ah Li-Po battery. A Type- llI
cylinder with a 2L water capacity is used for hydrogen storage at 350 bar and regulated at 0.4-0.7 bar fuel supply.
FC bike is validated on test bench based on control methodology and developed drive cycle of 610sec with
maximum motor/load power demand of 249.92W. The FC bike, validated through on-road tests, achieves a 100 km
range per 50 gm hydrogen refill-double that of a battery bike while offering significantly faster refueling times.

Cryogenic cooling and fuel cell hybrid system for HTS maglev trains Employing
liquid hydrogen
J. Mun, C. Lee and S. Kim, Cryogenics, vol. 149, 2025. Link

Abstract High-Temperature Superconducting (HTS) maglev trains hold great promise for transforming
transportation, achieving speeds beyond 1000 km/h with superior energy efficiency. However, maintaining the
superconducting state requires cryogenic cooling, which presents challenges under constrained space, weight, and
power con ditions. To overcome these limitations, this study proposes a hybrid system combining a liquid
hydrogen (LH thermal battery and a fuel cell. LH 2 2), with its low boiling point and high latent heat, serves as an
effective coolant for HTS magnets, while the evaporated hydrogen is utilized in a fuel cell to produce onboard
power, enhancing the system’s overall efficiency. To validate the proposed concept, a thermal network model was
developed incorporating sections for HTS magnets, an LH 2 the thermal resistance variation due to LH 2 thermal
battery, and a fuel cell. The HTS magnet section models level reduction and considers heat influx from conduction,
radiation, and AC losses. The LH 2 thermal battery simulates hydrogen evaporation caused by heat transfer, with
the vaporized hydrogen directed to the fuel cell for power generation. Simulations using MATLAB Simscape
analyzed the dynamic thermal behavior of the system under operational scenarios. The study demonstrates the
capability of the LH 2 thermal battery to maintain thermal stability for HTS magnets while leveraging evaporated
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hydrogen for onboard power generation. This integrated approach offers a foundation for optimizing cryogenic
cooling and energy management, providing key insights for the development of next-generation HTS maglev train
systems.

Experimental investigation and assessment of a new direct urea-hydrogen
peroxide fuel cell stack

A.S. Meke and I. Dincer, Energy, vol. 328, 2025. Link

Abstract This study addresses the existing technology gaps in fuel cell development by investigating the design
and performance assessment of a Direct Urea-Hydrogen Peroxide Fuel Cell (DUHPFC) stack. A significant focus was
placed on the preparation of electrodes, where nickel zinc iron oxide was successfully deposited on stainless steel
foil via electrodeposition, resulting in high-activity, stable anodes. The 16-cell fuel cell stack was tested under
various conditions, with optimal performance observed at 65 ° ° C, achieving a power output of 0.307 kW and an
open circuit voltage (OCV) of 8.8 V. The energy and exergy efficiencies at 65 C were determined to be 48.88 % and
41.27 %, respectively, highlighting the crucial role of temperature optimization for better performance. The
electrochemical impedance spectroscopy (EIS) measurements showed a reduction in impedance from 30 Qcm 25
°o Cto 15 Qcm 2 at 65 ° 2 at C, suggesting improved charge transfer characteristics and reduced internal
resistance, which contribute to enhanced fuel cell performance. These findings not only demonstrate the efficiency
and scalability of the DUHPFC stack for large-scale energy applications, but also address the need for more efficient
and scalable fuel cell technologies by offering a viable solution to harness urea as a sustainable fuel source.

5 Cost trajectory of hydrogen fuel cell technology in China

X. Wang et al., iScience, vol. 28, 2025. Link

Abstract Reducing the cost of hydrogen fuel cell technology is crucial in propelling the hydrogen economy and
achieving decarbonized energy systems. This study identifies the hydrogen fuel cell cost trajectory through a multi-
stage learning curve model, highlighting technology learning mechanisms across different stages. Findings show
that innovation and production contribute to cost reduction, and the learning by researching holds a more
significant role presently, while the learning by doing takes precedence in the long term, achieving a 14% learning
rate. The cost predictions imply that the system cost of hydrogen fuel cell is ex pected to fall below 1,000 yuan/kW
after  2031. Moreover, the scenario analyses highlight the conducive role of various
hydrogenproductiontechnologies andtheevolutionofcostinfluencingfactors oncostreduc tion. Our research
provides critical insights into the evolving dynamics of technological learning and cost tra jectory in the hydrogen
fuel cell industry, with significant implications for policy-making.

Proton exchange membrane fuel cell fueled by impure hydrogen and air: A review
Z.Yao et al., International Journal of Hydrogen Energy, vol. 126, pp. 110-124, 2025. Link

Abstract Proton exchange membrane fuel cells (PEMFCs) technology has been rapidly developed in recent years.
How ever, the high cost of high-purity hydrogen/air has hindered their further development. On-site hydrogen pro
duction and direct input of hydrogen-rich gas can solve this challenge, but impurities in them may hinder their
performance and durability. In this paper, we synthesize recent experimental studies, computational models, and
real-world case studies to systematically investigate the challenges and solutions to the use of impure hydrogen
PEMFCs, addressing three main objectives: (1) identifying the main sources of impurities and their poisoning
mechanisms; (2) evaluating mitigation strategies for anode/cathode contamination; and (3) assessing the practical
applications of PEMFCs fueled by impure hydrogen. Among them, CO, H 2 SO 2 and NO x S and NH 3 at the anode
and at the cathode are toxic to PEMFCs. In terms of mitigation strategies, HT-PEMFC can improve CO tolerance by
simply changing the material of the electrolyte membrane, which is currently the most mature and widely used.
The demand for pure hydrogen has been reduced by ammonia-hydrogen fuel cells, methanol and methane-to-
hydrogen PEMFCs, which show great environmental potential and value for transportation and home heating. The
paper concludes with recommendations for future research and policy. E
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Advancements in hydrogen storage technologies: Integrating with renewable
energy and innovative solutions for a sustainable future

Y. Khalili et al., Energy Geoscience, vol. 6, 2025. Link

Abstract Hydrogen storage plays a crucial role in achieving net-zero emissions by enabling large-scale energy
storage, balancing renewable energy fluctuations, and ensuring a stable supply for various applications. This study
provides a comprehensive analysis of hydrogen storage technologies, with a particular focus on underground
storage in geological formations such as salt caverns, depleted gas reservoirs, and aquifers. These formations offer
high-capacity storage solutions, with salt caverns capable of holding up to 6 TWh of hydrogen and depleted gas
reservoirs exceeding 1 TWh per site. Case studies from leading projects demonstrate the feasibility of underground
hydrogen storage (UHS) in reducing energy inter mittency and enhancing supply security. Challenges such as
hydrogen leakage, groundwater contami nation, induced seismicity, and economic constraints remain critical
concerns. Our findings highlight the technical, economic, and regulatory considerations for integrating UHS into
the oil and gas industry, emphasizing its role in sustainable energy transition and decarbonization strategies. ©
2025 Petroleum Exploration and Production Research Institute Corporation, SINOPEC. Publishing services by
Elsevier B.V. on behalf of KeAi Communications Co. Ltd. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).

Distributionally robust optimization for green hydrogen plant planning
considering extreme scenarios

L. A. Oroya et al., International Journal of Hydrogen Energy, vol. 133, pp. 112-123, 2025. Link

Abstract As efforts to reduce carbon emissions increase, green hydrogen from sources like wind (WD) and
photovoltaic (PV) power is a promising solution for industrial decarbonization. However, the variability of
renewable energy sources (RES) challenges the planning and operation of green hydrogen plants. To address these
challenges, this paper proposes a novel two-stage extreme distributionally robust optimization (X-DRO) model for
sizing distributed energy resources efficiently for green hydrogen production and selling. The proposed model
minimizes the total capital (CAPEX) and operating expenditures (OPEX) while ensuring the robustness of
performance under an uncertain renewable energy supply. The methodology includes selecting representative and
extreme scenarios to input into the model, representing the variability of RES. In the first stage, capacity planning
decisions, including the sizing of PV and WD units, battery energy storage systems (BESS), hydrogen storage tanks
(HSTs), and electrolyzers (ELs), are considered. The second stage addresses the operating decisions concerning
power exchange with the grid, hydrogen production, and storage under worst-case scenario probabilities of RES
generation. The column-and-constraint generation (C&CG) algorithm is applied to solve the X-DRO model.
Simulations show that the proposed model balances economic efficiency and robustness compared to robust
optimization (RO) and stochastic optimization (SO) models. A comparison between the X-DRO and DRO models
highlights the importance of considering extreme cases for resilient planning.

Regret-aware optimization of hydrogen-assisted congestion control in a
renewable-dominated reconfigurable distribution network

X. He et al., Renewable Energy, vol. 250, 2025. Link

Abstract The implementation of active power distribution network architectures, combined with significant
renewable energy integration, enables better congestion management in power distribution systems. Hydrogen-
based en ergy systems, electric vehicles, and diverse storage technologies are emerging as key solutions for
managing contingent distribution networks under renewable energy variability. This study introduces an integrated
virtual energy storage system (VESS) that combines renewable energy, hydrogen technology, electric vehicles, and
various storage solutions to optimize congestion management. The main focus is network topology optimization
through reconfiguration, which dynamically adjusts the grid's configuration to improve load balancing, reduce E
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congestion, and minimize network losses. Additionally, a demand response program is incorporated, allowing
dynamic adjustments to power and thermal consumption in response to price signals and grid congestion. To
manage the uncertainties inherent in this approach, a stochastic P-robust optimization method is proposed,
evaluating system performance under risk-aware operational strategies. Results demonstrate substantial im
provements, with the risk-averse mode reducing regret levels by 70 % at the cost of a 10 % increase in opera tional
costs, while storage utilization increased from 13 % to 46 %. The reconfiguration process improved system
reliability and flexibility through a strategic switching mechanism, emphasizing the potential of the proposed VESS
to advance the capabilities of smart grid technology.

Assessing hydrogen storage challenges based on circular economy through
comparative decision-making methods under uncertainty

L. A. Oroya et al., International Journal of Hydrogen Energy, vol. 133, pp. 112-123, 2025. Link

Abstract In the fight against climate change, hydrogen is a clean, renewable resource that lessens reliance on
fossil fuels. The adoption of hydrogen energy faces significant challenges, particularly in storage systems.
Addressing the challenges of hydrogen storage requires comprehensive and detailed studies to assess and
address storage sys tems. The problem in this research is identifying and assessing the challenges of hydrogen
storage based on the circular economy. In this regard, a decision-making framework is presented to assess the
integration of the circular economy into hydrogen storage systems. The hybrid decision-making techniques,
including Best Worst Method (BWM) and Combined Compromise Solution (CoCoSo), are utilized to assess
challenges using fuzzy theory, and the validation and sensitivity are investigated. Based on the findings, the factors
of initial capital reduction, energy consumption reduction, and productivity rate are the most significant, with
weights of 0.255, 0.145, and 0.110, respectively. The challenges of the need for substantial initial capital in
purchasing equipment, the costs of construction and installation and repairs, the limitation of methods and
channels for funding, the uncertainty of the future of investment, and the reduction of energy conversion efficiency
in different stages of hydrogen production and use were important priorities.

Challenges and opportunities in hydrogen storage and transportation: A
comprehensive review

X. Wang et al., Renewable and Sustainable Energy Reviews, vol. 219, 2025. Link

Abstract The large-scale deployment of hydrogen energy is a key pathway to building a renewable energy society.
Developing safe, efficient, and low-cost hydrogen storage and transportation technologies is crucial for the
widespread adoption of hydrogen energy. Existing hydrogen storage and transportation technologies are energy-
intensive and costly, making it difficult to meet the flexible demands of various hydrogen use scenarios. Therefore,
this review compares the hydrogen energy roadmaps and strategies of different countries, provides an overview of
the current status and technological bottlenecks of various hydrogen storage and transportation methods, and
outlines future directions for the development of hydrogen storage and transportation technolo gies. The results
indicated that the development and integration of application scenario-oriented hydrogen storage and
transportation technologies is essential for enhancing the energy efficiency of the hydrogen energy chain. In
addition, this review provides a detailed analysis of the advantages and disadvantages of various hydrogen storage
technologies across different application scenarios. It also offers valuable insights for policy makers in making
decisions on hydrogen storage and transportation development at the regional or industry level, and provides
guidance for advancing these technologies to support decarbonization and large-scale applications.

Review of solid-state hydrogen storage: Materials categorisation, recent
developments, challenges and industrial perspectives

M. Altaf, U.B. Demirci and A.K. Haldar, Energy Reports, vol. 13, pp. 5746-5772, 2025. Link

Abstract In the era of carbonisation and climate change, hydrogen has consistently been seen as a potential
source of energy. Besides being clean and versatile as an energy carrier, it has a high calorific value of 140 MJ kg 1
which makes it suitable for different applications such as transportation, power generation and aerospace
applications. Despite several benefits, hydrogen storage has consistently posed a challenge to its adoption due to E
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Tecnologia de Armazenamento de Hidrogénio

issues of leakage, material degradation and safety concerns. This review focuses on hydrogen storage
technologies, with an emphasis on material-based storage and its industrial implications. It begins with an
explanation on the fundamentals of hydrogen storage, followed by the evolution of standard benchmarks set by
international or ganisations to be achieved by 2030. It further elaborates on major hydrogen storage techniques
and provides a comprehensive classification of materials based on physisorption and chemisorption. A detailed
discussion is provided on compression, liquid, and material-based storage mechanisms, along with their associated
challenges. Additionally, the review investigates specific hydrides with high future potential, including Magnesium
(Mg), Titanium-lron (TiFe), Titanium-Manganese (TiMn;), Lanthanum-Penta-Nickel (LaNis), Magnesium-Nickel
(MgzNi), and Sodium-Aluminum Hydride (NaAlH,). A significant section is also dedicated to assessing recent
industrial advancements and startups engaged in manufacturing materials or providing services related to solid-
state hydrogen storage. Finally, the review explores potential pathways for the development of next-generation
hydrogen storage materials, including novel hybrid material compositions. Overall, this review provides insights
into the broad spectrum of hydrogen storage materials, emerging hydrides, and industrial perspectives, offering a
foundation for future advancements in solid-state hydrogen storage.

PUBLICACOES

Hydrogen storage capacity in clay: An analytical model for storage density as a
function of pore size, pressure, and temperature
J. Zhang, R. Sander, D. Heryanto and M. B. Clennell, Fuel, vol. 398, 2025. Link

Abstract Clay minerals, abundant underground, maybe suitable for natural hydrogen storage and sealing.
However, research on high-pressure hydrogen adsorption in clay under typical geological conditions has been
limited. To address this, we conducted molecular dynamics simulations to investigate the effects of pressure,
temperature, and pore size on hydrogen storage in clay-based materials like smectite. Simulations at temperatures
from 308 to 400 K and pressures up to 259 MPa revealed that hydrogen adsorption is primarily governed by
monolayer adsorption. We derived analytical expressions for bulk density and storage density (storage capacity
normalized by pore volume) as functions of pressure, temperature, and pore size. Results indicate that the excess
hydrogen storage by adsorption ranges from a few percent to over 15 %, with more storage enhancement being
found in small pores, especially in interlayer space smaller than 5 nm across. Our models provide a framework for
esti mating the hydrogen storage capacity in clay formations.

Exploring hydrogen storage properties of Graphene-MgH2 systems: A combined
computational and experimental study
K. lyakutti et al., International Journal of Hydrogen Energy, vol. 139, pp. 740-752, 2025. Link

Abstract Magnesium hydride (MgH 2 2 ) is recognized as a prominent material in hydrogen storage research
because of its high hydrogen storage capacity and reversible hydrogen absorption properties. However, its
sluggish hydrogen desorption kinetics and thermodynamics are the key bottlenecks. To overcome these
bottlenecks, the graphene/ MgH based systems are designed computationally and the selected systems are
experimented. Graphene is functionalized with varying the amounts of MgH 2 H 2 +6H and then hydrogenated to
achieve an optimal balance between binding and hydrogen storage capacity (wt. %). From the computational
investigations, which identified that the graphene+4MgH 2 2 system possesses the hydrogen storage capacity of
5.8 wt % in the desorption temperature of 82 K with H 2 plausible graphene-XMgH 2 adsorption energy of 0.064 eV.
With the aid of the computational design, the systems have been prepared and characterized systematically. Then,
the systems were subjected to the hydrogenation and dehydrogenation process under mild conditions. From the
experimental desorption results, the graphene-15 % MgH 2 between 305 and 573 K with H 2 system desorbed
~3.71 wt % hydrogen in the range temperature binding energy of 0.28 eV. The findings of this study propel us
towards the design and fabrication of efficient and high-capacity hydrogen storage systems based on graphene +
MgH This progress brings closer to achieving the clean and sustainable hydrogen energy storage goals set by the
United States Department of Energy (US-DOE).
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1 Modelling and safe control of hydrogen doped natural gas pipeline using pressure-
flow dual control methodology

Q. Xu et al., Computers and Chemical Engineering, vol. 199, 2025. Link

Abstract Blending hydrogen into a natural gas pipeline system for transportation changes the dynamic
characteristics of the gas, and consequently, disturbances caused by valve misoperation, water hammer, and other
factors will have a greater impact on the safe operation of the pipeline. This article establishes a boundary control
model for pipeline transportation systems, which controls the safe operation of hydrogen doped natural gas
pipeline transportation systems by regulating pressure and flow rate. Using the model predictive control method,
the constraint relaxation variables and safety index are used as the constraint conditions for the quadratic optimi
zation function, ensuring the safe operation of the pipeline system during the process of solving the control
variables. Finally, the model predictive control simulation under water hammer conditions proves that the control
strategy can effectively suppress the fluctuation of state variables, ensuring the safe and stable operation of
pipeline transportation systems.

Hydrogen degradation of materials and changes in the operation mode of
2 compressor station equipment as factors of increased risks and costs during
transportation of hydrogen-containing gas through main gas pipelines

A.G. Ishkov et al., International Journal of Hydrogen Energy, vol. 130, pp. 147-155, 2025. Link

Abstract The problems of changing operating modes of the main technological equipment of compressor stations
(CS) of the existing gas transportation system, as well as degradation of mechanical properties of the CS equipment
material in case of transportation of methane-hydrogen mixtures or hydrogen at increased pressure are
considered. The peculiarities of centrifugal compressor operation at pipeline transportation of hydrogen-
containing mixtures are considered. Due to the peculiarities of physical and chemical properties of hydrogen,
leading to an increase in flow velocity, an increase in the rotor speed of the compressor is required, which is
limited by regulatory requirements. When operating with hydrogen-containing mixtures, the risk of embrittle ment
of the rotor material increases. The results of tests for estimation of resistance to hydrogen embrittlement of
structural steels of different classes, which are characteristic materials of compressor station equipment, are
presented. The main regularities of change of strength, ductility and crack resistance of steels at hydrogen
concentration from 5 % to 100 % and pressure 10 MPa are established. In hydrogen-containing environment there
is de-strengthening and strong embrittlement of high-strength steels.

Experimental and molecular dynamics study on the concentration distribution
characteristics of methane-hydrogen mixtures under static conditions

S. Penget al., International Journal of Hydrogen Energy, vol. 136, pp. 321-331, 2025. Link

Abstract The methane-hydrogen mixture is an important clean energy, but whether the two gases stratify remains
controversial. This paper explores it via full-scale closed pipeline experiments and molecular dynamics simu lations
(MD). MD simulations show methane-hydrogen mixture has significant stratification only with a drop of at least 100
km, and weak stratification with a 10-km drop. Lower temperatures boost stratification, but at 250 K, the
normalized partial pressure difference is only 24.13 %, and stratification is hard to see above 250 K. Ex periments
find that even after long standing, stratification in 160-mm pipelines is mild. After 312 days, the concentration
deviation is 3.4 % for SF6-H2 and 1.68 % for CH4-H2, indicating lateral diffusion and turbulent mixing can suppress
stratification. Stratification is more obvious in 63-mm pipelines (26.82 % for SF6-H2 and 13.44 % for CH4-H2).
Inclined pipelines reduce stratification more than vertical ones. This study helps under stand the stability and safe
transport of hydrogen-enriched natural gas in pipelines.
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Failure analysis of corroded hydrogen-blended natural gas pipelines based on
finite element analysis and genetic algorithm-back propagation neural network
M. Xie et al., Reliability Engineering and System Safety, vol. 262, 2025. Link

Abstract Blending hydrogen into the existing natural gas pipelines is an effective way to reduce hydrogen
transportation costs and facilitate the rapid adoption of hydrogen energy. However, the impact of hydrogen
embrittlement on the burst pressure and remaining life of corroded pipelines is not well understood, which poses
a significant challenge to pipeline integrity management. To overcome this challenge, this study examines the
impact of hydrogen embrittlement on the mechanical properties of pipeline steel and utilizes finite element
analysis to calculate the burst pressure of pipelines under varying corrosion geometrical parameters and hydrogen
partial pressures. The results obtained are used to train a genetic algorithm-backpropagation (GA-BP) neural
network model that predicts burst pressure for hydrogen-blended natural gas pipelines. Additionally, the corrosion
maximum depth that can lead to pipeline failure is determined and the prediction of the remaining useful life is
realized by integrating corrosion growth models. The findings indicate that the impact of hydrogen embrittle ment
on the burst pressure of corroded X52 pipelines is negligible. However, for corroded X80 pipelines, hydrogen
embrittlement results in a reduction in the burst pressure of approximately 6 %, leading to a remaining useful life
loss of around 0.24 years.

Research progress on crack propagation and failure probability prediction of
hydrogen-blended natural gas pipeline
W. Lin et al., International Journal of Hydrogen Energy, vol. 134, pp. 28-43, 2025. Link

Abstract The utilization and transportation of hydrogen energy hold strategic importance for China's hydrogen
energy market. With technological advancements and supportive policies, market demand for hydrogen is rapidly
increasing. Consequently, "long-distance, large-scale" hydrogen-blended natural gas pipeline transportation has
emerged as a critical solution for efficient hydrogen delivery. However, hydrogen blending can significantly
influence the performance of natural gas pipelines, potentially altering crack growth behavior and failure
probabilities, thus posing challenges to pipeline safety. This paper reviews the mechanisms of crack growth,
remaining life prediction, and failure probability assessment in hydrogen-blended natural gas pipelines. A
comparative analysis of current technical standards for hydrogen pipelines across different countries is con
ducted, with corresponding recommendations for pipeline material selection proposed. It examines the effects of
hydrogen blending ratio, temperature, and pipeline materials on crack propagation, summarizes methodologies
for evaluating failure probabilities, and highlights the distinctions between failure probability assessments in
natural gas pipelines versus hydrogen-blended pipelines. The study concludes with a discussion on integrated
research approaches for understanding crack growth mechanisms and failure probability in hydrogen-blended
pipelines. The findings aim to enhance pipeline safety, optimize design and maintenance strategies, and contribute
to achieving carbon neutrality goals.

A study on the leakage consequence and risk analysis of hydrogen-blended
natural gas pipeline in different failure modes

C. Guo al., International Journal of Hydrogen Energy, vol. 134, pp. 100-112, 2025. Link

Abstract To transport hydrogen-blended natural gas with existing natural gas pipelines is a flexible and
economical reutilization, but the flammability and explosivity of hydrogen bring more safe uncertainty to natural
gas pipeline. The consequences and risk in leakage and explosion accidents of hydrogen-blended natural gas
pipeline in different failure modes are studied in this paper. Results show that the trend of horizontal diffusion
distance in rupture mode changing with hydrogen blending ratio is opposite to that of crevice and hole mode. The
radiation intensity of hole and rupture modes decreases rapidly and positively correlates with hydrogen blending
ratio in the initial part of jet fire, and the lower radiation intensity and shorter radiation distance are observed in
crevice mode. Finally, the potential impacts radius formulas in different modes are modified with wind speed and
hydrogen blending ratio as independent variables for the convenient risk assessment.


https://pdf.sciencedirectassets.com/271430/1-s2.0-S0951832025X00089/1-s2.0-S0951832025003758/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjENj%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJIMEYCIQDs6q1n1%2BvAeRpdDQRd7PJGYOKqE2lSeZrWR20m9tYJGwIhAPOKhsxxRnNYRhpKB%2BrLFEuU35Xbi6UlWBGjKYnJwPedKrsFCKH%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEQBRoMMDU5MDAzNTQ2ODY1IgwW5eorvPn3CvlT3iwqjwX9%2FasoxvUgeHp%2F5zm6KgSb73eKHw01Uf%2Bl%2FmOwRUje7gRJ3av60iftlNZrQKlTsC1wfp0BcQb4iIJwJAeGH2Okaf5IMJJGsAiR9pAdnpBXtHe%2BksB%2FF9JScCCalAsH%2FiSZeQQPbzfLGmrovEQw8WGMgm34xx4FV5AXoD%2BldS0h4r2RP3WCvQbdzmSE3dnEic8RawIG04l4ahrj1WaZPteGsOs%2FffuTzmy6iNrMGmdOag4r8vNmh1cGvEtwk%2BBY4rakhMJ2P95%2FbnriXDJPrDX8ppPsCa3gxO7xNXpWjryIQeR1oZWKYtQ1yB6Cu%2F97tthIyExuMJmnyoDU2xUdx4S0fZQIxjZnoQ66wX0XBDl8VWhM52gp%2FxqB0zRKWKdrSdVJu%2Bslsn4gzJjq%2F3LMCDiS%2BWcnf7Z6BdoE2OorxAeKkWbsC20U6%2B7I0pe2CjJYWlsOvLLiyfEuGJNjs7kXB%2Bxj6H7DyNVSv8ASib1U5uCrFfpwClpELMIkAwnangWAmIYsqIPo79DuA71lzEZgdqZcMcLO3tMjIcpqOKEAGYq0mUvAc0W5upGEeY72000lCyeClTIuCqDwhS7vX42%2FwcciVU5id7Av9NkMeKrAEkUiSmQSIZBfOyoiIEn7yeGl3p0wJBYQ9IqxI4wISSoy6hqnSqfZIniFf3z%2BaQvJxNyUrnAKh54YOO%2BFeyW7Yal6JyVms5QJrXF9wk9dXngeeDtrvWfOlOG7Y5RKuCdtZd3PKDJKRbGsKpttGrzvSSv%2BcAFwoXq9RgY9FvtuTAxXxKwmc5rdtjKFhu762dGbbuj2pRlrhQvUALkHDnSxbfVmanl%2FvUaBEPM28kTyCs5N99ppnZUGuki%2FyQPy2sGb1iVnMPnJ5cEGOrABW8eeCzGah2wdSpj5MCEQvNI72on9ysX2%2FIimHoqeMqfpt%2FHZ47BQSLeD4LLELgxSOd8QI0J%2B17yTU8KuGzHF6mAHYF57qLfpAUnM5i5Bd5PmJqKSsiPTG3mM%2F9sBotb%2FnzX4wXbidG0trK3hARIHVniB7YJja%2FRYlwt1GgbsbmRSWlM2V6G3%2F9k6i2z0GOaiNl6ffoOv%2FN7tLkTTR6iLV3HahfDCs3ypzf7MVIsKbIE%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20250530T085621Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAQ3PHCVTY3BFY3AF6%2F20250530%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=f2dd694ffbea0ae5414ae010d7e40c7e2e03fdf42d677ea6e0a970af92f31dee&hash=badc82fa2e311d887a9521a10c3adf483b18db66850aaccac959f34143415b66&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S0951832025003758&tid=spdf-aabb9c2b-4a99-411b-9942-21682fefdf8c&sid=405240098dc9c04fc148de8-0b1bbfe5ee7cgxrqb&type=client&tsoh=d3d3LnNjaWVuY2VkaXJlY3QuY29t&rh=d3d3LnNjaWVuY2VkaXJlY3QuY29t&ua=10135851570151535b&rr=947d048abe61950c&cc=pt
https://pdf.sciencedirectassets.com/271472/1-s2.0-S0360319925X00343/1-s2.0-S0360319925021767/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjENj%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJIMEYCIQCpnimqqWE9hA3fTUoGPUA4QRwOvrVC3rFRDxy08lAv0AIhAPhOnKkLrLYGG4OjmfqY%2FGdPA0jHdoisoMSmK0y1WMujKrwFCKH%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEQBRoMMDU5MDAzNTQ2ODY1Igyqi4wqcKh3l7BFGloqkAV%2BO1Q1HwrAuZvM7N3V4qnempxQW7tB33kb2rawJrX3gNnq%2FT%2Bg830961wjxx8Ensu7PM%2B4f8%2FUz5vp0jpj%2F1qEWZGZCwRk815TjnTbaIVl8bwknns8ZjRrM1Vdo%2BJLi71lSPJN%2B1iCoZVnApblOGfyKAjK3AxB8R%2FVhkD8Nijj32PW5P9m1xyUpd8Kl7yZsZEho3eb2bdX5MlFjsSA2dJwFGwGq20NhKBMTp%2B%2FdE4JoJXMbXheQwQaz2viwIQ2AJi8CXiNDMYznq2tPLghHd3pBhJU5jePj3%2BrlYCzP45oihVN48VvEJTgA78KieGU2OTfbaY7hI3frtcaibuM%2FM86WH5xwlRNZ1BBLxIOCyOJxThjNxzSF39AL34QKh%2BxT%2FJMKEZ4au7T%2FryE%2FwTR8t2FYoEwTtnjy6XXV%2FyfQYkbQ0HuW7GZFw6mbeAvP0lduFkux4kVDwKFqdHujjqBmQfxJ1DHAJsa1ESfs14Z0AWcbvTtK6iFxyVbK42LHBpchAEZhErl1tmMkYTpp2QQKTisp3KXUd%2F5fjS4v5BPaVUSV7JlQY%2Bg2IstB7f02wgDBDoxOBVVoFv4lX2p5gGCepsnwDlit3ZAIjGYrrCUDlGb8z7euy66p%2FoaMLWWy3yo%2Bz4PYrVDddYOr%2Fm36LpoMs0ioWui3KTg7zxY0CQrW38hCA1yvgV971p70Rs1hMbwsm9DOOd12wJT%2FyGQQljFiO0f2PJOS7O5vEF%2Bxf4s0F%2B3SMX8m8HXgOkQVy%2Fm0706vq8hyrSFK%2F97QHPtUO86Z%2Bjac0eSgwpKYdjPGmH6cQNkSkEDl%2BJTfZm60Cn1SUa8WkjG0Wp%2FxAPsQvATg4%2FK%2BNTnLYJALkvCzWfXgWCHIo5IiDDXveXBBjqwAVp8gc2sJ3UeyV0cEZLtG%2FzSvqBLgE9GcymNLInFhyiegz2WDUD1yrwiHM8Fy41nZmMK%2BlkX3NIHGsyLTqQqunFxfSo7v%2BQoLHdYqy5gfFEfnsCRzTnmKt2PKdMxvrvuona6J5kq%2FuEh6HO%2FiAroTX6YdjvJs2or5bexWon4ICuIGn3fLkMg10rc58uKVZuZkT20vq8eILkjIuL4cnNr6%2BfkbPml9PM6DmasRVahRsmq&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20250530T090327Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAQ3PHCVTYYQKNVKEI%2F20250530%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=ec4b6faad8218e0c67cad71a0efc82017ab99d58f8aa6e429a0da77551c3c50f&hash=8dc3a10753f3e2107c873352d8ed0f40ca71dc0619a8e1248665e1c409a108cc&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S0360319925021767&tid=spdf-f4e6c03a-36a6-431b-b25f-d9c77b44648e&sid=405240098dc9c04fc148de8-0b1bbfe5ee7cgxrqb&type=client&tsoh=d3d3LnNjaWVuY2VkaXJlY3QuY29t&rh=d3d3LnNjaWVuY2VkaXJlY3QuY29t&ua=101358515701510205&rr=947d0ef6c8b0950c&cc=pt
https://pdf.sciencedirectassets.com/271472/1-s2.0-S0360319925X00343/1-s2.0-S0360319925021470/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjENj%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJHMEUCIQD2we8u3c%2Fi84UOrhBSNXJ%2Be6nDi%2FBxFGX9ur8SEJxbRwIgeDIphyVJtIPlVpCl1oo1xthNt8NERe8zKDC0OwFVR1kqvAUIof%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FARAFGgwwNTkwMDM1NDY4NjUiDGBl2QyzFm0soX%2BytCqQBRLgT9lG3s9quff3P2L7jsgkr2SeCwFvNemX%2BJViQypSgElSRUfoU0oXwRTAam1nU7cayBCHAoW9eC3jHnqO%2Fh111qPel8dAPsTxt9FAqzsHgsMZTi0Xvlt1%2FtgmqH4oAIyaZul4e9UWg2xk1MoZvuK6BdDYUSWEv%2Bio7fhmIWA%2BxADEhcU9iGAlAghn%2Fol39%2BrZXftxH8XQ7EQSa4o3nAvU2DNtknqSgaVnRVe3WKEu4ngm9fZISilEMZleQgOvffd7kKqRPs0a31klw6aMEG%2BdgThoEU1bNenaeWu3oVIqGJSXOQGA5739ndelINfW%2Fra%2BA9ytRA6i98a5mWalIxub0M2KI3A0fSpEITHduImtCj9qx3q86nUpDdlUOZF0zJ6afsVmqq%2FIu5harY4AySYztSnOLoapaLmx2uNheSO2lEDhakJN04OFM%2BR8HwWSupnrrIFtsNtETvxJkazkiOXqTmqql%2BGryR%2BJU4zs2Q47w%2Fwq35AvmCmz5Euy%2B0aeDhO%2Fp6%2BwFitegLVRA2dUl%2FUI%2BZfn1gVM5ziwBlGyzltb41wctrQPHFZt3iiQf9QS%2B71Vdhx8Zsww2tB201Cgt3MMX9LDKx5G83zZAfLuqmLFGLo08gzjl0xhyUNPnfmFcj1ZzGDQWpZqBHnd7ntKPlesQiahZNICHcNv%2BUC4Ncq%2BfSk69U2MIbhbd9omFyiDdAWT%2Fk7E7pIVjyH%2F7jXSYGXf7dHze2KS%2Bh8t3bAs%2FMTIUgS8WoJWePnF7FD5xdDBmP69hE%2B030jspfzZrZm7JGUBD8wrixdV5uLVrlUJrcuJYcpWES3DIaofMCahzbavj8hbHc56Bg2H8%2FOKpASnpQNUXVbevxIIsglaBSypL3EoMMnL5cEGOrEBw96fwIBRNJNnKQmjkLE3Zi%2FxmvwPplNXbMtTpI4WLnBxF5dvNkmQre3yQ031NWZnxi3BQYX8cU9Vlq9czonB%2BwbElwf9e6KQwik2nRxiVBeRpMxw3gMKuPCGJd4zoK1n389jqii%2BFLKicJbHqcIN%2BpUXnLMgN4ZWe1y6SP4PTz6IpEgmuGPyrstgrvU8DFpcm3hvCmSlC2%2Fb4K1tIl5E90ZC%2BgMkDcuZ0oT8VFoHgL7X&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20250530T091200Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAQ3PHCVTY4QLFPUI3%2F20250530%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=391b7a5335230db4be6ae8b84e417cf3d57e656ea30b955bd2c884c9a5027317&hash=a48dedd9b6d035a891214a39db32dd406dc216b11ca9611ab233c6bf721b93c1&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S0360319925021470&tid=spdf-913a7f57-dcf4-48cc-ac99-d3ab0c234a09&sid=405240098dc9c04fc148de8-0b1bbfe5ee7cgxrqb&type=client&tsoh=d3d3LnNjaWVuY2VkaXJlY3QuY29t&rh=d3d3LnNjaWVuY2VkaXJlY3QuY29t&ua=101358515701500554&rr=947d1b784dff950c&cc=pt

Interreg :l pobrys A l_I'n OIV

Comedor Tacrokigice
Espania - Portugal Translrontanto de Movilded
eah Hekiderers Rencesbin

PUBLICACOES Mobilidade Terrestre com Hidrogénio

Techno-economic analysis of fuel cell trucks with different powertrain
hybridization and hydrogen resources by 2040: case study of China

L. Nan et al., International Journal of Hydrogen Energy, vol. 132, pp. 174-182, 2025. Link

Abstract This study conducts a techno-economic analysis of fuel cell electric trucks with different hybridization
factors (i. e., the power distribution ratio between batteries and fuel cells) by evaluating their life-cycle carbon
dioxide (CO2) emissions and total cost of ownership (TCO) from 2020 to 2040. It integrates the energy consumption
of trucks with varying hybridization factors under different driving cycles with China’s hydrogen production,
transportation models, and electric grid structure. Through this analysis, the TCO and emissions of individual
trucks are examined across different scenarios. The study reveals that highly hybridized trucks offer advantages in
both emissions reduction and cost savings across all hydrogen production and transport pathways. A 67%
hybridization factor results in a 5%-9% reduction in emissions and a 34%-46% decrease in TCO compared to the
lowest hybridization factor. The energy-saving and emission-reducing effects of highly hybridized fuel cell electric
vehicles (FCEVs) also depend on the driving cycle, with optimal performance observed in the Urban Dynamometer
Driving Schedule for Heavy-Duty Vehicles (UDDSHDV) cycle, while minimal advantages appear in the China Heavy-
Duty Commercial Vehicle Test Cycle for Heavy Trucks (CHTC-HT) cycle. Furthermore, life-cycle emissions of trucks
decrease gradually over time for all hydrogen production pathways, with the electrolysis of grid electricity showing
the fastest decline. By 2040, trucks powered by hydrogen from grid electricity will have slightly lower emissions
than those using coal, while green hydrogen remains the cleanest option. In conclusion, adopting fuel cell trucks
with high hybridization factors, powered by green hydrogen, presents significant economic and environmental
benefits for the future of transportation.

Hydrogen as a sustainable transportation fuel

T.J. Wallington et al., Renewable and Sustainable Energy Reviews, vol. 217, 2025. Link

Abstract This review examines the potential direct and indirect (synthetic fuels) uses of hydrogen in road, rail, air,
and marine transportation. Key physical properties of hydrogen (e.g., energy density) are presented and contrasted
against conventional fuels. The costs and emissions of current and future hydrogen production methods are
characterized, and the challenges of transporting, storing, distributing, and dispensing hydrogen are highlighted.
The sustainability of hydrogen use is evaluated in terms of CO2 and other air pollutant emissions, energy effi
ciency and intensity, critical material use, and water consumption. Electrification is much more energy efficient
than using hydrogen in transportation. Hydrogen should be used strategically where electrification is impractical
due to range, refueling times, or energy storage requirements. Electrification is already well advanced, making
hydrogen unlikely to play a significant role in the light-duty road sector. Hydrogen can play a role in long-distance
rail and heavy-duty road transportation, where electri fication is problematic. Electrification is impractical for deep
ocean shipping and aviation due to volume and weight constraints (except for ranges below approximately 200
miles). Hydrogen can be used, either directly or indirectly (in e-fuels), to fully decarbonize these sectors. Currently,
the high costs of clean hydrogen production, storage, and distribution make it prohibitive for transportation. Major
reductions in these hydrogen infrastruc ture costs, the cost of e-fuel synthesis, or both are needed to make
hydrogen competitive with other fuel options. Strong policy measures such as the Bipartisan Infrastructure Law
and the Inflation Reduction Act are funding R&D and technology demonstration to support this goal.

Long short-term memory time series modelling of pressure valves for hydrogen-
powered vehicles and infrastructure

P. V. Madhavan et al., International Journal of Hydrogen Energy, vol. 124, pp. 67-83, 2025. Link

Abstract Long-term reliability and accuracy of pressure valves are critical for hydrogen infrastructure and
applications, particularly in hydrogen-powered vehicles exposed to extreme weather conditions like cold winters
and hot summers. This study evaluates such valves using the Endurance Test specified in European Commission
Regu lation (EU) No 406/2010, fulfilling Regulation (EC) No 79/2009 requirements for hydrogen vehicle type
approval. A long short-term memory (LSTM) network accelerates valve development and validation by simu lating E


https://pdf.sciencedirectassets.com/271472/1-s2.0-S0360319925X0032X/1-s2.0-S0360319925021135/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEMn%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJGMEQCIF44nRAouGrItZZd%2FwA5Xe6T1mjx1PyzhNG5vkHtg%2BmvAiBGNyFL49mZhJ7UHP5yRWuQM4RwrXLAjT3Z9F6fwZ6m1SqyBQhyEAUaDDA1OTAwMzU0Njg2NSIMHIggHrDRn8lW14ySKo8F6zuFryTJtWYeIape%2F1taO6js0jERTVmuhI4PoRBJEXWlFcjQ1bPs2pw02x7CXy9zU%2Bz5%2Fb90GSJFTExG%2Fn579d88MqCjoCwqCfYiv6frVRl6DxXI%2BYRSHgdG9bvjPlqyk0oZwmo1vXPcdX%2BqleU%2FIwkaScY3WBLGyLEhlANa0nkrr0OIBgaNV%2FPQ6IrNUDTYOR4pf%2BXaSkDhHj7EwfvSRC%2FyQQBCPEHtj1j6acScZUOyAVwsnE5Xy8wSqaHXqycZcDNvIBzJRm9W5qzUqgF5m1xHo2TqM9c0Py18eEa0h1pxvHp2A2e3Rmwvm8sNv1vDhU7OmhXFEAV%2Fs%2BVsPSIDJtvz48eM0RBTvIMiowpuGrWs%2B%2Fj%2BwM%2B8GTmO6D3p8wNRPxZQw6MqSvlz5k0FqsulYYb9BIJlMFV1aV0Fpzhc14xiBY8TWBK0FrzohHdWxlvUsfaaKJrwQJbtkvJwlbf7YT3iLWgXJClP4NGSGW%2FwHU%2Fr1PTSVehM89CRwW2FmNmDpWj5ZQn4iIgKJpf9E2Cqf5iHwUJTG62sBny7ZG5kozHB9HR6Qobyyn0MZ482cEYFI7kpmDrqiKCVIYjT6hglSzNzcCD7tvjU4J9VRSQn12V1V2Dp9qzXayHahulayIjx%2FWoRSLPz8hEDvbFuPCeIqbMxpDQ57u5Fh8rQNBXazW7jPzkvzAKF2Mm5YO8KPmRftH8lPXNLli5%2BSs0GxxnbGeoFddDNpzcy%2BAX4FnKIcl%2Fxt9AqOsqDuPmXxMltvPod5OJaPSB3Dih0CM%2FjMdXfeRoqssMtr69V%2FhYKvsyYIsW51RisP7aD25RXRKRfvt3mwrnHL%2BuE5WjAEvvtvSOMaeK%2F2YXjL7%2Bar39dbi5mgDD61fHABjqyAc5%2FxX89ytu32dbWKNfYusHbc6KlvT%2FAGgjI053JM6jYnnvDG%2Bzfh9FYDLODxfS6mSZL%2BfmyHzIHKu%2FXRLxlPpE8vBfVQ%2Bv2Lch2R6aJSOg6EDgHci3PiLzhmYtZU4gRIx%2F01F%2FJwilYjjwbqkFNetcwWBYarKyEQIpDIItRCGWjNzjT4Lfr%2F%2BBSZtn%2BPZETj2UbwMIWFO4cvhHUWjxJXZP9NRVOqzk1iNfT0IU9j81CfbM%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20250508T091537Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAQ3PHCVTYWUZFDCJX%2F20250508%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=162a12787e63b9866714b7d5968c5ed5839308c81c8e8bc43383094e2cd234d9&hash=4c87f26b5c472d38170df45be0d3dcb4b82b8c0957b34eb796d0c0126eb44639&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S0360319925021135&tid=spdf-14aac04e-4e49-4fb2-9caf-49735f977ebd&sid=a57450dd521544474b1a2206a9589172c765gxrqb&type=client&tsoh=d3d3LnNjaWVuY2VkaXJlY3QuY29t&rh=d3d3LnNjaWVuY2VkaXJlY3QuY29t&ua=10135856035205065b&rr=93c7da887cb3489d&cc=pt
https://pdf.sciencedirectassets.com/271969/1-s2.0-S1364032125X0006X/1-s2.0-S1364032125003983/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEAEaCXVzLWVhc3QtMSJHMEUCIE4Cz3ZRlEEurX%2FFkVRpdSbZoY2pFm3Mg7Stp2zNbniVAiEAw1ZrUzgj0ObZ3QInDNLp5mCa5GoIMg6G28%2FRa4Of8S0qvAUIuv%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FARAFGgwwNTkwMDM1NDY4NjUiDEo8ZbOps5QQy2mvniqQBbYU4QVuc1aQbsf1zQ%2B8wpct8omZUdZ%2FXiwNo3lCmAo%2FMNweQjZKB2%2Fy7FQ0B8sbq1XI9HCwW05Nys3Ton%2Bd4JNcb9WWalpUybCm5Dduv3ZyibS3J5CgaWJtPlaJdcF%2FbbrbC3oAI2LXPhtq5cOHxahD%2BA6U8Uf3IgOHQnwA6ugvUXyLvD4kxT6yxEtNiCsfeXnUfSldRNVTXKgolup8y9zcp22NMJ9rN8kYKR0IU1NORctfHQvSQjvMNdY8YUv0HfzWlLkp6zxQJN8NmaHiLzgwKvgW%2FmYBnDCj%2FgIVjCiHg%2BDu8UwS9dnn2YkZd9S4MoJGSzw1x0YDeYWb0VGBYw%2BD5nJRGS4DvrxO3q6581pUDz3BUNOwKzvbRDKEaW%2FGr6renZMXk9nARP8SPtmFBOnogr3CX5wfvfGtrOnMiYABr8Qy6uEh7gUrnFq0xEdYL6nqYW2QrUX16H19eOzZ4sdD7UH1eMn7GLZOrWOR4HTxMmCMI3A74wpEmTlm1%2B5ht78Xap71CMYu3InXO0UedCC8eQ3jef9URf4Q3YeEPNqbYg6x0UUB2W%2Bjd9q7kHPIp%2BncYEtw0y6Oa9qmfsLaby2WHH1HhmQJQ9U8b3umojwf2%2B6c6%2F47ngd33EzJrMGzcyq0OMLDc95RlygxuSqT3NUGMaZJBE0zj72YV7xyKT3HFYQMBCFmnFQRrAmXuYufNQsx6Fu0LsMe7gOCdx1%2FYWwcNYfjaPeOUPlDf%2BoBwnWQpR3pEoX6zQpn9KW06%2BHms10NQKjmA7qPq1hMpkrWgfnC917LtwJusCHtzE5p9MZQqibA2OLGY293y4h0iCWfyBhznKwMNY7SJioOrb3TPoGFxpPtOpkeJ7ByIt5GL%2FhxMI2ntsEGOrEBkepvbyM0nfi22tYZQu4RhYzeRzpK6iApY%2FMKeImfZL8L58HoaTeMI8VyCnavUvq7JEDwNggk8Gm%2F5SxyOULq%2BY2wMrn9unGrFmFAyuqQiECFVZNNap82MGevrO0buqWoHwxlpIUhZB4IHgtF0chGjcVIhJ1Uy2wl%2FJd7FOdz1luElAx5x%2BspbIuuigrrIKzupCCOOUzymMZD%2BvCQcT75F5xHI4SZ2qVeXOsf%2BUYQCJ21&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20250521T092024Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAQ3PHCVTY7LMUYW62%2F20250521%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=cfcb8863b18386839b6e7c318bc15c0d0f660854d2a9fa088b16b53a80bc8b9b&hash=90d2f93ac01d0eaca8823b9f37e223e37539e166b12ccf14da6fd329f15e27c5&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S1364032125003983&tid=spdf-f5de17c6-de08-48a6-b344-7db50c06d1be&sid=d7ea96161b45d8446b4b5348ac0f783141a0gxrqb&type=client&tsoh=d3d3LnNjaWVuY2VkaXJlY3QuY29t&rh=d3d3LnNjaWVuY2VkaXJlY3QuY29t&ua=101358515357070155&rr=9432ff656b5ecfa6&cc=pt
https://pdf.sciencedirectassets.com/271472/1-s2.0-S0360319925X00240/1-s2.0-S0360319925016386/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEBkaCXVzLWVhc3QtMSJGMEQCIDPc4eQ%2FPyEoULNngVL03YoQAi7c%2Fyc8n27bHLT6j28vAiBx7DNVhbtv5%2BG6DSqErUzzptBNkUlsc7o7j9nk1y8JkSq7BQjS%2F%2F%2F%2F%2F%2F%2F%2F%2F%2F8BEAUaDDA1OTAwMzU0Njg2NSIMSJLeUO0LZDcz3zP5Ko8FZfszzGfdrogRm8fyWbfm%2F2IctGAa0z0MJ%2Fb9jPP2XQOISyb7fmWgeEJ3CrfXM0WdRxad5JJE5G1tAAy228jGVGPmqXQ4V2zEI4jUEBAhSHcv7TnPAYSTJ5fNJp%2Fdi%2BKRCfrtFWf9hkHP%2BReIZcliIxA%2FoFDeum%2FIbP4o5YiDpM2QLAygYxMLBHzxqWsqnayFh1cv87xJs5da7cavhDBFLke%2BeHgMGexMpxv3laYFLCvQaJZFXT9Qw4QfR1wWS5l6cbCr6kYLw9qVZBPRAexPrgyvIQJPG1NtKmulEwd5Ob0EloIvf4J0KV7yuCacyrAgvVYGZLy91OE68izg0UrOr1gJHoTaqfgMd9PDlI9lab1POpPnh%2Fyut0%2FI%2FlIfXylRD%2FRdtw%2BGH8CEg4H6aBKuYOVS7occHDQ2tosgGKH%2FVJwjxThMengJuqQ4QyGkIp8UjJqZ%2BD7zpnQBVhVjpqigMb6d3PHl4nihxlFqyOCHQBkKF4z9NAcLi0hnxajvIIw1lpzrvwayge9hniOfdWAbAtniW0p4l7ox5EX5OSB3bk9UtfQzj9YfihqtFEKMLQSFwMP2%2F0OHn34%2BoFoc5U6SGFYZTvGvVyqFRMG2fZr7J%2BR6BA0xm8EKd4guJOVpPNsfcq9o56r8k9uJdOY3esDisKjEvYyZAn7RAg78gU2t2RPYjbaCrmTrXLOiazJZ9EYMZ3yL1%2F6TF7e3kPG%2BCnjbN67d67L0LVbQ3w538%2FF1JUqSepbNPv7yAhJs%2FgkUNCW9qqoSCyjXNvuQmmmlb2pI1f31HnVxPtt6yh%2BHt2Gdph6u1JNxKpzcwcgfjERk%2FA10tZXigdAQBeLr25Z%2BaAmIG44Plo1gXRyeXJbsbhIJmTDowLvBBjqyAavHCJ%2BAOv%2FZy4SpugBakBpyawHJUv01C6wIz9gucoVD1qee%2FPrWxQQ9e6vzo6PY5si3zGkz%2BvDIfeqp2m4rR4Sym0iYllSPs5wLq1mhVTt5hKlDMqompsC1WAl6F3TTWZT1cdHLJWtdKvD1KZV3NobbQrTGo7de%2BQqTGILUAg4%2Fs%2Bxw5U0Rw1Ls6AYqSIQCA%2FnMRPc170qUUDGy%2BLeXmvK4u3VPoTaOF%2BG86S93qQ8JnXs%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20250522T090610Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAQ3PHCVTYYU6HTSIE%2F20250522%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=5fbf240dc65c2e9cc4afd8cedcedd9339a0f8e59732bc1336c076c3a322d340d&hash=83de96f3a9bf3e35a0d8990dcff46eb90cd4f7b898cda102ed5661741186fd31&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S0360319925016386&tid=spdf-a9b04f0f-6e26-401c-849b-eb1e9542cb33&sid=746071f2205c014a475889b0954335f1f763gxrqb&type=client&tsoh=d3d3LnNjaWVuY2VkaXJlY3QuY29t&rh=d3d3LnNjaWVuY2VkaXJlY3QuY29t&ua=101358515307535005&rr=943b27f1c940e3d0&cc=pt

Interreg :l pobrys A l_I'n OIV

Espania - Portugal Transltantadizo de Movilidad
eah Hekiderers Rencesbin

PUBLICACOES Mobilidade Terrestre com Hidrogénio

endurance tests. The LSTM model, with three inputs and one output, predicts valve outlet pressure re sponses
using experimental data collected at 25 ° cycles. At 25 o C, 85 © C,and 40 ° C, simulating a 20-year lifecycle of
75,000 C, the model achieves optimal performance with 40,000 training cycles and an R 2 of 0.969, with R values
exceeding 0.960 across all temperatures. This efficient, robust approach accelerates testing, enabling real- time
diagnostics and advancing hydrogen technologies for a sustainable future.

Hydrogen leakage risk analysis of hydrogen fuel emergency power vehicle multi-
scenario based on dynamic Bayesian network

B. Gu et al., International Journal of Hydrogen Energy, vol. 136, pp. 173-185, 2025. Link

Abstract In order to address the uncertainty, dynamic change characteristics and unknown influencing factors of
risk associated with hydrogen leakage accidents in the context of multiple scenarios involving hydrogen fuel emer
gency power vehicles, this study proposes a dynamic risk assessment method based on dynamic Bayesian net
works. Firstly, a database of risk events related to hydrogen leakage is constructed through an investigation of
multiple application scenarios. Subsequently, a fault tree is created based on the identified causal relationships
between events, with the objective of elucidating the potential pathways for hydrogen leakage. Subsequently,
dynamic Bayesian network models are constructed, and the probabilistic parameters of the network are deter
mined by integrating expert experience and case data. The model is then analyzed through dynamic reasoning.
The dynamic change curve of multi-scenario hydrogen leakage risk over time is obtained through forward
reasoning, while the key risk factors affecting multi-scenario hydrogen leakage and high-risk scenarios are
identified through reverse reasoning. This enables a comprehensive assessment of multi-scenario hydrogen
leakage risk in hydrogen fuel emergency power vehicles to be conducted. The findings indicate that the risk
probability of hydrogen leakage fluctuates over time, exhibiting an upward trend. This outcome substantiates the
efficacy of the dynamic approach in comparison to the conventional static assessment methodology. The analysis
of multiple scenarios demonstrates that hydrogen pipeline rupture and valve rupture are the primary risk factors
influencing hydrogen leakage. Furthermore, the risk of hydrogen leakage is higher during driving and refueling
scenarios, which compensates for the limitations of risk analysis conducted in a single scenario. The research f
indings provide a theoretical basis for the development of targeted risk management strategies, reducing the risk
level of hydrogen leakage and ensuring the safe and stable operation of hydrogen fuel emergency power vehicles.

Development, application and optimization of hydrogen refueling processes for
railway vehicles

S. Wieser et al., International Journal of Hydrogen Energy, vol. 124, pp. 331-344, 2025. Link

Abstract In recent years, numerous hydrogen-powered rail vehicles have been developed, and their deployment
within public transport is steadily increasing. To avoid disadvantages compared to diesel vehicles, refueling times
of 15 min are stated in the industry as target, independent of climate zones or vehicle configurations. As refueling
time varies with these parameters, this work presents the corresponding refueling times and defines optimization
potentials. A simulation model was set up and parametrized with a reference vehicle and hydrogen refueling
station from the FCH2RAIL project. Measurement data from this station and vehicle were analyzed and compared
to simu lation results for model validation. The results show that at high ambient temperature pre-cooling reduces
refueling time by 71 % and type 4 tanks increase refueling time by 20 % compared to type 3. Overall, optimized
tank design and thermal management reduce the refueling time for rail vehicles from over 2 h to 15 min.

Life cycle environmental impact assessment and review of hydrogen fuels
obtained from various sources for vehicles

S. Ayca and I. Dincer, International Journal of Hydrogen Energy, vol. 127, pp. 265-274, 2025. Link

Abstract This paper focuses on the Life Cycle Assessment (LCA) of passenger car (CAR) heavy duty vehicle (HDV),
and sport utility vehicle (SUV) which are hydrogen fueled Fuel Cell Vehicles (FCVs), and various production methods
of hydrogen fuel used in these vehicles are considered for analyses and comparative evaluations. In addition, this
study includes recommendations for selecting the production method and vehicle type with economic data from E
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the National Renewable Energy Laboratory (NREL). Eight renewable and non-renewable hydrogen production
options are identified, using proton exchange membrane (PEM) electrolysis driven by the electricity obtained from
solar, biomass, nuclear, chlorine plants, coal, natural gas, coke oven gas and pet coke. This study is designed to
utilize the LCA method for examining the use of hydrogen fuel produced from these plants in 3 different vehicle
types. The Greenhouse Gases, Regulated Emissions and Energy Use in Transportation (GREET), which is a potential
LCA software, is employed to analyze the carbon dioxide (CO 2 ), methane (CH sulfur oxides (SOx), particulate
matter pollutants (PM10), nitrous oxide (N 2 4 ), nitrogen oxides (NOx), O) and particulate organic carbon (POC)
emissions. According to the results of the analysis, the lowest emission value is obtained for the passenger car
using hydrogen fuel produced by PEM electrolysis method as given in Pathway 1. The results further indicate that
the highest emission value is 42.86 g/km CO 2, and the lowest is 0.00065 g/km POC for the passenger car as
presented in Pathway 1, where the best data are obtained. In contrast, the highest emission value of the HDV
vehicle type using hydrogen fuel produced in Pathway 8 is 1921.53 g/km CO 2, and the lowest emission value is
0.0076 g/km POC.

Design and Development of a Small-Scale Green Hydrogen Vehicle: Hydrogen
Consumption Analysis under Varying Loads for Zero-Emission Transport

P.Y.T. Hunn and H. N. Afrouzi, Energy Engineering, vol. 122, 2025. Link

Abstract With growing interest in its potential applications across both stationary and transportation sectors,
hydrogen has emerged as a promising alternative for environmentally responsible power generation. By replacing
traditional fuels, hydrogen can significantly reduce greenhouse gas emissions in the transportation sector. This
study focuses on the design and downsizing of a green hydrogen fuel cell car, aiming to scale the concept for larger
vehicles. Key components, including fuel cells, electrolysers, and solar panels, were evaluated through extensive
laboratory testing. The findings reveal that variations in sunlight impact the solar panel's hydrogen production rate,
with differences of approximately 4.9% attributed to changes in time and date. Analysis of consumption rates
showed that a 17.4% increase in current consumption leads to a significant reduction in operational time. Further
testing under varying loads demonstrated that higher current demands, such as those from a DC motor, accelerate
hydrogen depletion, whereas lower currents extend operational duration. These results underscore the
importance of maximizing solar energy efficiency, reducing reliance on conventional energy sources, and
regulating consumption rates to optimize fuel cell performance. Since hydrogen is produced using renewable
energy, fuel cell technology is virtually emission-free. Additionally, the study highlights the viability of powering
vehicles with renewable energy, emphasizing the potential of green hydrogen fuel cell technology as a sustainable
transportation solution.

Exploring the nexus between sustainable energy tokens, electric vehicles, and the
hydrogen economy

M. Mbarek, Research in International Business and Finance, vol. 77, 2025. Link

Abstract The aim of this research is to explore the transmission of tail risk between energy tokens and sustainable
equity sectors, specifically focusing on the electric vehicle industry (EVI) and the hydrogen economy (HEI). To
achieve this objective, we combine the Conditional Autoregressive Value at Risk (CAViaR) model with the Time-
Varying Granger-Causality (TVGC) method and the Wavelet Coherency approach, over the period from April 8,
2020, to February 16, 2024. The TVGC results reveal unidirectional causal relationships from energy tokens to these
equity sectors. However, bidirectional causality exists between SNC and HEI. These causalities predominantly occur
during significant events such as the Covid-19 pandemic, the cryptocurrency bubble, the Russian-Ukrainian conflict,
and the collapses of FTX and SVB. These findings are consistent with those identified by the Wavelet coherency
method, which shows variability in the frequency of causality between energy tokens and equity sectors.
Additionally, the assessment of portfolio implications based on CAViaR's 5 % VaR for pairs of markets demonstrates
the ability of energy tokens to mitigate tail risk transmission when incorporated into portfolios of electric vehicle
and hydrogen economy equities. These insights are valuable for crypto managers and investors in adjusting and
optimizing their hedging strategies.
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1 Integrating safety management systems in hydrogen production facilities

H. Li et al., International Journal of Hydrogen Energy, vol. 128, pp. 345-358 2025. Link

Abstract This paper explores integrating a comprehensive safety management system into hydrogen production
facilities, emphasizing the critical importance of safety given the associated risks, including high pressures,
flammability, and potential for leaks. A robust chemical safety management system (CSMS) tool is introduced,
which is designed to significantly enhance safety protocols by providing structured frameworks for hazard
identification, real-time onitoring, predictive analytics, and regulatory compliance tracking. Quantitative analyses
conducted at actual hydrogen facilities demonstrate a 60 % reduction in safety incidents, a 16.7 % improvement in
regulatory compliance scores, and a 42.5 % enhancement in operational response efficiency following CSMS
implementa tion. This paper establishes the superiority and critical improvements provided by integrating this
advanced CSMS through detailed case studies, real-world applications, and comparative analysis. The results
underscore the tangible benefits, including improved incident management, reduced operational risks, and more
substantial alignment with national and international safety standards, highlighting the system'’s essential role in
sustainable hydrogen production.

Europe’s way from natural gas to green hydrogen: Modeling and simulation of the
transforming European gas transport infrastructure
T. Mielich et al., International Journal of Hydrogen Energy, vol. 135, pp. 156-171, 2025. Link

Abstract Achieving the EU’'s 2050 climate neutrality target requires rapid energy system transformation, with
hydrogen expected to play a central role. This study presents a high-resolution modeling framework to support the
tran sition of Europe's natural gas infrastructure into a cost-efficient hydrogen network while maintaining residual
gas transport capabilities. Using the Steiner tree algorithm, optimized hydrogen network topologies were derived
by repurposing existing pipelines and selectively building new corridors. Scenario data were spatially and
temporally disaggregated to NUTS-3 and hourly resolution. Fluid-dynamic simulations for 2030, 2040, and 2050
validate the technical feasibility and identify infrastructure bottlenecks. Results show that by 2040, 98 % of the
projected 38,000 km hydrogen network can be repurposed infrastructure, requiring an estimated € 72.5 billion
investment by 2050. The proposed methodology enables scalable and adaptive planning and offers critical in sights
into hydrogen corridor prioritization, infrastructure phasing, and cross-border coordination, supporting policy and
investment decisions across the EU energy landscape.

Mapping the hydrogen transition in the Netherlands: A sociotechnical multi-
system event sequence analysis

J. Bakhuis et al., Environmental Innovation and Societal Transitions, vol. 56, 2025. Link

Abstract Hydrogen is considered a promising energy carrier that can potentially contribute to low-carbon energy
systems and achieving climate goals. Its introduction, however, is complex, involving multiple emerging niches and
developments across various sociotechnical systems. Despite its significance, the multi-system nature of hydrogen
has received limited attention in sustainability transition scholarship. This paper addresses this knowledge gap by
examining the emerging hydrogen transition in the Netherlands from a multi-system sociotechnical perspective. To
ach ieve this, we adopted a framework that considers multiple niches and sociotechnical systems in parallel, using
Event Sequence Analysis (ESA). The analysis provides a systematic reconstruction of (niche-)processes as networks
of events for analysing hydrogen niche formation from 2001 to 2020 across four sociotechnical systems: industry,
electricity, transport, and the built environ ment. The results reveal that, despite positive discourse and ambitious
plans, investments and implementation remained limited. We provide possible explanations for this progress
through a multi-system lens.
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Analysis of barriers for hydrogen-fueled logistics under integrated sustainability:
A DEMATEL-TOWS framework

J. Niemsakul et al., Journal of Cleaner Production, vol. 513, 2025. Link

Abstract The renewable energy supply chain is emerging as a critical component in the transition toward
sustainable energy, with hydrogen-fueled vehicles offering significant potential to reduce carbon emissions in
logistics and heavy industry. However, the adoption of hydrogen-fueled industrial trucks in logistics is hindered by
various barrier criteria. This study employs an integrated Decision-Making Trial and Evaluation Laboratory
(DEMATEL)- SWOT-TOWS Matrix framework to systematically assess barrier criteria relevant to techno-socio-
economic sus tainability and formulate strategies for advancing hydrogen-powered industrial trucks. Initially,
DEMATEL is employed to analyze and quantify the interdependencies among barrier criteria for hydrogen-fueled
industrial trucks in logistics, identifying the most critical obstacles. Next, SWOT is used to analyze open-ended
interview responses, uncovering strengths, weaknesses, opportunities, and threats associated with adopting
hydrogen fuel in logistics. Finally, the TOWS matrix is used to translate these findings into actionable strategies.
Finally, in sights are gathered from experts across academia, industry, and government to address challenges and
to ensure a balanced perspective on future policy considerations of hydrogen-based industrial trucks in the
Thailand context.

Economic analysis of solar-hydrogen energy industry in China: A PLS-SEM
approach to financial performance and input-output dynamics

J. Song et al., International Journal of Hydrogen Energy, vol. 136, pp. 546-562, 2025. Link

Abstract Achieving This research analyses the input-output dynamics of the solar-hydrogen energy industry (SHEI)
in China, investigating the relationship between production and consumption to promote green energy
alternatives. The study used Partial Least Squares Structural Equation Modeling (PLS-SEM) to examine financial
data from 2011 to 2019, evaluating the influence of variables such as fixed assets, operational expenses, and R&D
investment on SHEI output metrics, including earnings per share and net profit margin. The results reveal
significant correla tions between inputs and outputs (coefficient = 0.86, p < 0.001), with state-owned enterprises
showing higher f inancial input capabilities (SHEII1 = 2.80 vs. 2.48, p < 0.001) but lower performance outcomes
(SHEIP1 = 9.24 vs. 26.68, p < 0.001) compared to private enterprises. Geographical disparities were identified, with
stronger input-output relationships in non-BSGS regions (coefficient = 0.86 vs. 0.46, p < 0.001). The research
delineates the roles of company age, total assets, and intangible assets as mediators, while ownership structures
and equity concentration serve as moderators, affecting the correlation between input and output. The novelty of
this study lies in its comprehensive quantitative assessment of SHEI financial dynamics using structural equation
modeling, providing empirical evidence of the effects of corporate characteristics on performance outcomes in
China’'s emerging hydrogen economy. This study offers a theoretical and practical framework for governments,
com panies, and academics aiming to incorporate solar-hydrogen technology into global urban energy systems,
facilitating initiatives to enhance sustainability and decarbonization.

Quantification of the explosion risk of biogas-hydrogen-air mixtures with various
hydrogen fractions in a 20 L chamber

J. Kim et al., Process Safety and Environmental Protection, vol. 199, 2025. Link

Abstract The explosion risk and severity of biogas-hydrogen-air mixtures are investigated by measuring the
explosion parameters—namely, the maximum explosion pressure, maximum pressure rise rate, deflagration
index, and laminar burning velocity—using a 20 L spherical explosion chamber. Accurate deflagration indices are
calculated using the maximum pressure rise rate derived from a smoothed pressure-time curve. The values of all
parameters increase monotonously with increasing hydrogen fraction in biogas-hydrogen-air mixtures: the
maximum ex plosion pressure increases by up to 1.33 times, the maximum pressure rise rate and deflagration
index increase by up to 2.54 times, and the laminar burning velocity increases by up to 1.7 times. Hydrogen
addition shortens the deflagration duration and accelerates pressure build-up. The addition of a small amount of
hydrogen leads to an explosion risk close to that of pure methane. In summary, the addition of hydrogen into
biogas-air mixtures significantly increases the explosion risk and severity. E
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https://pdf.sciencedirectassets.com/276831/1-s2.0-S0957582025X00069/1-s2.0-S0957582025004598/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEMz%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJHMEUCICEZReza7SNRJOK7xD%2Ffpp47Tc5svAg3go%2BIJYMhjplAAiEAxhFHxIr46oYZ4jMwcg1LBh2giiS7TTAi7lHN7%2BbCHNQqvAUIlf%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FARAFGgwwNTkwMDM1NDY4NjUiDLw2sFf6NxnBrJhUcyqQBQlPrk%2FiTNwL7rX0oENVk21rlTcrfAOhfaE0269GilV65W4G%2FJknYFBeINdh467LNshJ2FhbhO5TGEWiy15WomJvnh8CY0J6rrYl0WGp9fQcHUT9qBPN2jXE%2FzKbvvdZn4AHbs21jPZqbNC2uB5LjDF%2B2pcW3aNNmXKISz7zmO3b22AvxpLhaBdc2RW0bgtNQTWP2tX7hbnRXlmU6kcJ8mK58mvPggbB72ijrYENRIhltq1XVn4yoMlKhij9F613FoaZjgg7A%2BDuh2pVJbpg5jiNuVLcUMZQOK6vYs%2F%2BXj%2B8wqm1Jl8kNa5918ERh8%2FOrEAlTXHVhcq3ZH%2BPVgeusEIMOoWMBicUFcnUUD0Z4tG6uZjG3x%2FsD%2B8HTnCom8u4ppKOfLmXY4GgDnK37edWCs5%2FYLDD7aqPasZq%2BVznhUPFIYEgMP%2FI2IOXvOMv6rvwm5K1y%2FNiCLpp0183QACxN%2B1PhWwyHKZfUphLv0rvCLPqfqgOtBjnGo0NWu%2Fghe9mjhmVLOb585XhYMNDafAQOK6YsEsYvEZLWAcBEwuaStE74cEKENP33h2035uI%2F8xDTvgX3mEhIIz8W9Fx05L%2B%2FeW82uOpXdXBIODOUkap8JHSWCsmefU5VqZHXnCpNfboXl1ShFerhPJOuSJCXe4ty8p38MYPCBrEPePg9Ri0XpjRc7UKUX%2BCU5NXvA4T7tu0glIIdDmoyk1ykqYtEQB3HmlNOZsFAcRyTFDhpV6m7eobuIr%2BkeimicGsimqhCdrwN%2FlkUCwftE%2BVyJsw64V8E7ABv%2Fnw1%2Bz3xVgXo26BsYUvP9gWHGTc6rhvFWNui%2Bz0fr0eROMg1OYoxmHMohDRP33pKQp3hntjbqBZdoZrlHbfMOv44sEGOrEBex9Cn1vlSI2XRwRHc6F32ejz6g6ZjCJgSWrAizPbFRB6%2BfdPvpu%2B%2B6DxiLyc9MuzueZs0q0wT%2F4A0dfDvaFnwrAWQSpEORn4MA9mqWXqV7kCSB83n1JJETOGlSnvJrfOGe1yfx%2B9XU5PqutjBI8xKFL%2FQEIRaYGYVtPnKhz27XNhlbeoFVX4PbTmYeD0dq9OZXEmj2k7sTazqHzfuSbiHJ4b80%2BtJTNboNLZjpuoDmRU&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20250529T211155Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAQ3PHCVTYRLOAG5MG%2F20250529%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=87f8d00066935d61c6d3161a09f405752e08a3f510844720ab255dd0ae4dda86&hash=83ae9d2305d4a5f1abbd04ba0ee10460fe85a622970ffbe692e4965e838683eb&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S0957582025004598&tid=spdf-855e7f83-fceb-455a-9edf-4fb10cdda374&sid=405240098dc9c04fc148de8-0b1bbfe5ee7cgxrqb&type=client&tsoh=d3d3LnNjaWVuY2VkaXJlY3QuY29t&rh=d3d3LnNjaWVuY2VkaXJlY3QuY29t&ua=10135851575d070402&rr=9478fca9be71e3b0&cc=pt
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PUBLICACOES Corredores de Hidrogénio: Aspetos Normativos e de Promoc¢ao

7 Energia em numeros, 2025

Observatério da Energia, DGEG, ADENE, 2025. Link

Abstract O Observatorio da Energia apresenta a sétima edi¢do do Energia em NuUmeros, edi¢do 2025, com os
principais indicadores energéticos de Portugal. Esta é uma publicacdo desenvolvida em colaboracdo com a
Direcdo-Geral de Energia e Geologia (DGEG), que agrega os dados e os indicadores mais relevantes sobre o setor
da energia produzidos pela DGEG e outros dados sistematizados pela ADENE - Agéncia para a Energia. O Energia
em NuUmeros contempla uma vasta quantidade de informacao estatistica que permite fazer o ponto de situa¢do de
Portugal face as metas estabelecidas no Plano Nacional de Energia e Clima, sendo uma ferramenta de apoio a
definicdo e implementacdo de politicas publicas.

Grande parte da informac¢do que consta da presente publicacdo refere-se ao ano de 2023 e anteriores, ainda que,
quando disponivel, se apresentem também dados relativos ao ano de 2024. O Energia em NUmeros compara 0s
dados e os indicadores energéticos dos anos mais recentes com os do ano anterior e com os valores obtidos ha
uma década, de modo a conhecer-se melhor a evolucdo do setor energético de Portugal num periodo alargado.

E de salientar que a DGEG introduziu, pela primeira vez no Balanco Energético de 2018, o contributo de energia
renovavel proveniente das bombas de calor, o que levou a revisdo dos balangos energéticos relativos ao periodo
2014-2017.

Neste contexto, chama-se particular atencdo do leitor no que respeita a evolu¢do dos valores do Balanco
Energético, em que ndo é afetada a comparacdo dos valores de 2023 com os valores dos anos anteriores até 2014,
Contudo, quando se comparam valores de 2023 com valores de 2013, deve ter-se em considera¢ao que o Balanco
Energético de 2013 ndo contém a energia proveniente da tecnologia das bombas de calor.


https://www.dgeg.gov.pt/media/b4fhd0lv/dgeg-aen-2025e.pdf
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EVENTOS

Connecting Hydrogen Europe

Connecting Hydrogen Europe 2025 (CHE2025) is Europe's Leading and Most
Influential Hydrogen Event, bringing together the entire hydrogen value chain to
accelerate the hydrogen industry and drive Europe's new energy economy.

.' CONNECTING CHE2025 will be held in Madrid from June 18-19, 2025, marking the largest edition
st in the event's history. It serves as a premier platform that unites over 6,000
e attendees, influential leaders, and visionaries from Europe and around the world.

The event provides a unique opportunity for partnerships and innovation,
featuring 200+ speakers and 100+ exhibitors.

L
=
3

Hydrogen Europe Summer Market 2025

Taking place in the heart of Brussels, this in-person event offers a unique
networking opportunity, fostering collaborations that will shape the future of
hydrogen innovation.

Consortium Building Roundtables

Creating a successful R&D&l proposal takes time, yet many engage too late in the
process. To help members take early and active steps toward the upcoming Clean
Hydrogen Partnership 2026 calls, and other hydrogen-related Horizon Europe
opportunities, Hydrogen Europe is organising an in-person pilot consortium-
N oG building event.
This session will bring together members in a roundtable format aligned with
e specific call topics. Members of the HE Team will introduce the sessions and
provide support throughout the day. They will also be available for bilateral
meetings during the event or for follow-up sessions that can be booked at a later
stage.

Link

HYDROVERSE CONVENTION 2025

The HYDROVERSE CONVENTION 2025 edition, is H2UB's flagship event and
Europe's largest H2 innovation happening, bringing together over 600 start-ups,
corporates and investors from across Europe, Asia, the USA, MENA and beyond.
As the leading open innovation platform for the whole hydrogen value chain in
Europe, H2UB highlights innovation and puts startups at the center of its activities
to support the development of the hydrogen economy.

Link m



https://hydrogeneurope.eu/events/?he_event=WVoZpevx0nbRXPj
https://hydrogen-central.com/event/wood-mackenzie-hydrogen-conference/
https://hydrogeneurope.eu/events/?he_event=klE7dKqWbY39aDj
https://hydrogeneurope.eu/events/?he_event=pVNjQexGQYWgboO
https://hydrogeneurope.eu/events/?he_event=vD8xjYBoBe9mRNk
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Hy-fcell 2025 - International Exhibition and Conference for Hydrogen and
Fuel Cells

The hy-fcell is one of the world's leading international trade fairs and conferences

| for hydrogen and fuel cell technology. Combining a high-level exhibition and
. hy fceu conference, it brings together experts from industry, research, and policy to drive
Bt et | innovation and explore new business opportunities.

07-08 Oct 2025 | Gormany

Focal topics 2025:

e Production technology - manufacturing fuel cells and electrolysers

e Hydrogen mobility - applications from lorries to aviation

e European Single Market - Strategies for Europe as a business location
International networking - cooperation and knowledge transfer

Link

Wood Mackenzie Hydrogen Conference

With the low-carbon hydrogen economy struggling to move at pace, a boost is
needed in the market to reconcile the supply and demand challenges. As the
market looks to break the pattern of announcing capacity whilst demand remains

WA e e S .ﬁ relatively small-scale, questions remain around government policy and support,
i 3 funding and costs, project delivery and end market requirements.

S _ There is also a need to understand market dynamics, conditions and project
e ' specific drivers taking projects to FID while stalling others. All these challenges
Ragiater now. =

and more, need to be addressed to scale-up the low-carbon hydrogen sector
allowing it to play a critical role in delivering as part of the energy transition.

Link


https://hydrogen-central.com/event/wood-mackenzie-hydrogen-conference/
https://hydrogen-central.com/event/hy-fcell-2025/
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PROJETOS FINANCIADOS

Horizon Europe: EUR 144 million Deadline date: 02/09/2025
available for projects supporting Following the adoption of the Horizon Europe 2025 work
sustainable, secure and programme, the European Commission has launched a new

call for project proposals to support research and innovation
in the area of sustainable, secure and competitive energy

supply.
The total indicative budget available is EUR 144 million. The

competitive energy supply

— deadline for submissions is 2 September 2025.
You can find all the information and documentation required,
including the call text and application forms on the Funding
and Tenders Portal using the call reference: HORIZON-CL5-
2025-02-D3 (12 topics).

CEF Transport Alternative Fuels Deadline date: 11/06/2025

Infrastructure Facility (AFIF) call

for proposal The objective of the Alternative Fuels Infrastructure Facility
(AFIF) call for proposal is to support the deployment of
alternative fuels supply infrastructure, contributing to
decarbonising transport along the TEN-T network.

Link This second phase of AFIF (2024-2025) will support the

objectives set in the new Regulation for the deployment of
alternative fuels infrastructure (AFIR) regarding publicly
accessible electric recharging pools and hydrogen refuelling
stations across the European Union's main transport
corridors and hubs, as well as the objectives set in the
ReFuelEU aviation and the FuelEU maritime Regulations.

LIFE Preparatory Projects (PLP) in Deadline date: 23/09/2025
the field of Clean Energy Transition

On 24 April, the European Commission launched the LIFE
Programme Calls for Proposals 2025.

This year, €600 million is available to support projects in the
areas of nature conservation, environmental protection,
climate action, and the clean energy transition.

c.
=
=


https://cinea.ec.europa.eu/funding-opportunities/calls-proposals/horizon-europe-eur-144-million-available-projects-supporting-sustainable-secure-and-competitive_en
https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe/horizon-europe-work-programmes_en#view-available-work-programmes
https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe/horizon-europe-work-programmes_en#view-available-work-programmes
https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/home
https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/home
https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/calls-for-proposals?order=DESC&pageNumber=1&pageSize=50&sortBy=startDate&keywords=HORIZON-CL5-2025-02-D3&isExactMatch=true&status=31094501,31094502&frameworkProgramme=43108390
https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/calls-for-proposals?order=DESC&pageNumber=1&pageSize=50&sortBy=startDate&keywords=HORIZON-CL5-2025-02-D3&isExactMatch=true&status=31094501,31094502&frameworkProgramme=43108390
https://cinea.ec.europa.eu/funding-opportunities/calls-proposals/cef-transport-alternative-fuels-infrastructure-facility-afif-call-proposal_en
https://eur-lex.europa.eu/eli/reg/2023/1804/oj
https://eur-lex.europa.eu/eli/reg/2023/1804/oj
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32023R2405&qid=1699634788830
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32023R1805
https://cinea.ec.europa.eu/funding-opportunities/calls-proposals/life-preparatory-projects-plp-field-clean-energy-transition_en
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LIFE Calls for proposals 2025

Link

Deadline date, see link

The EU LIFE Programme is launching the 2025 Call for
Proposals, and once again we want to help you take your
green ideas to the next level. As the #ForOurPlanet campaign
gets under way, there’s never been a better time to turn your
vision into action! If you've got an idea for conserving nature,
protecting the environment, taking climate action or
transitioning Europe to clean energy, your project could be in
for a share of the €600 million just announced for 2025.



https://cinea.ec.europa.eu/life-calls-proposals-2025_en
https://environment.ec.europa.eu/topics/nature-and-biodiversity/our-planet_en

