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I Three Questions That Demand Your Decision This Week

O Is your H2 strategy resilient to geopolitical shifts?

The Middle East conflict is re-prioritizing hydrogen for energy security, not just decarbonization. Does your
corporate strategy account for this dual imperative, and are your supply chains diversified enough to mitigate
geopolitical risks?

0 Can US/EU electrolyzer manufacturing compete?

With Greece deploying Chinese electrolyzers and the UK investing £ 86.5M in ITM Power's 1 GW line, the global
landscape for H2 component manufacturing is intensifying. Are your R&D; and procurement teams assessing the
cost-performance parity of non-Chinese electrolyzers, and is your IP protected?

O Are you prepared for green H2 project execution lags?

Despite $130B+ investment, only 9% of green H2 projects have reached FID due to high costs and fragile offtake
agreements. What specific measures are your project development and business development teams taking to
de-risk projects and secure long-term contracts?

I Opportunities vs. Threats for US/European Companies

Opportunity vs. Threat Matrix for US/European Companies
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I Deep Dive O — Novel H2 Production with Graphite Byproduct

#13 | 2026/09/04 | Stanford University | Tech Noveltye e e e e Proximitye o o o o Market Impacte e e e o Data
Reliabilitye ¢ @ @ ¢ US/EU Relevancee o o o o

Stanford researchers developed a highly efficient, low-emission method for hydrogen production by recycling a
portion of the produced hydrogen for internal process heating. This self-sustaining thermal loop significantly

reduces reliance on external fossil fuels.

A key advantage is the co-production of high-quality graphite, a valuable byproduct for battery electrodes. This
innovation enhances the economic viability and sustainability of clean hydrogen, moving towards a circular

economy model.

[ Strategic Analyst's Perspective

Strategic Analyst's Perspective: This academic breakthrough is highly promising, addressing both
cost and CO2 footprint of hydrogen production. The published numbers, while from lab
conditions, suggest a significant leap in efficiency and value creation. Technical barriers include
scaling the pyrolysis process, ensuring long-term stability of the internal thermal loop, and
optimizing graphite quality for commercial battery applications. [Opportunity] for US/European
materials & component suppliers to license this IP for advanced electrolyzer designs or develop
graphite valorization pathways. [Threat] is primarily for existing blue/grey hydrogen producers if
this technology scales rapidly. Next actions: [R&D;] Initiate a technical feasibility study on
methane pyrolysis and graphite co-production by Q1 2027. [Business Dev] Monitor Stanford's IP
portfolio for licensing opportunities by Q2 2027.

I Deep Dive [I — Global Clean Hydrogen Investment Soars

#15 | 2026/09/10 | Hydrogen Council | Tech Noveltye o o o o Proximitye e e e e Market Impacte e e e e Data
Reliabilitye e @ @ o US/EU Relevancee e o o o

Global committed investment in low-carbon hydrogen projects has surpassed $130 billion across over 570
projects, targeting 6.9 million tonnes per annum (Mtpa) production capacity. Operational capacity surged 70%
to 1.7 Mtpa, projected to reach 3.8 Mtpa by 2027.

A remarkable 90% of these projects are either under construction or operational, driven by energy security
concerns and decarbonization goals. China leads in renewable hydrogen capacity, Europe in project count, and

the US in low-carbon hydrogen deployment.

0 Strategic Analyst's Perspective

Strategic Analyst's Perspective: The $130B+ investment and 90% project progression are
realistic indicators of rapid market maturation, driven by both climate and energy security
imperatives. However, the report also highlights significant execution lags and high costs (#19),
suggesting a gap between ambition and reality. [Opportunity] for US/European OEMs & device
manufacturers to capture market share in electrolyzers, fuel cells, and H2 infrastructure. [Threat]
is intense global competition, particularly from China, and the risk of project delays impacting ROI.
Next actions: [Strategy] Conduct a detailed competitive analysis of global H2 project pipelines
and regional strengths by end of 2026. [Procurement] Diversify supplier base for critical H2
components, assessing non-Chinese options by Q1 2027.
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I Deep Dive 0 — UK Funds 1 GW Electrolyzer Manufacturing

#18|2026/09/04 |Berenberg0 OO0 OO OO OO | Tech Noveltye e @ 0 o Proximitye e e o o Market Impacte e e e o
Data Reliabilitye e ¢ o o US/EU Relevancee o o o o

Berenberg analysts raised ITM Power’s price target to 110p following approximately £ 86.5 million in UK

government funding. This includes a £ 40 million equity investment and a potential £ 46.5 million grant.

The funding is earmarked for establishing a new 1 GW per year automated manufacturing line for ITM Power's
next-generation Chronos electrolyzer stack in the UK. This significantly de-risks expansion and accelerates

market penetration for the company.

00 Strategic Analyst's Perspective

Strategic Analyst's Perspective: This is a concrete example of government policy translating into
industrial capacity, which is crucial for green hydrogen. The 1 GW manufacturing line for PEM
electrolyzers is a realistic and necessary scale-up. Technical barriers involve ensuring the
automated line achieves consistent quality and cost targets for the Chronos stack. [Opportunity]
for US/European materials & component suppliers to integrate into this expanding domestic
supply chain. [Threat] for US/European electrolyzer manufacturers who lack similar government
backing, potentially facing a cost disadvantage. Next actions: [Business Dev] Evaluate
partnership opportunities with ITM Power for supply chain integration by Q1 2027. [Executive]
Lobby national governments for similar strategic investments in domestic H2 manufacturing
capacity by Q2 2027.

I Other Notable Articles

German Developer ABO Energy Advances 600 MW Green Hydrogen Project in Oulu, Finland, to Explore Synthetic Methanol and e-SAF Production
(Renewables Now)
Tech Noveltye e e o o Proximitye e e o o Market Impacte e e e o

Large-scale EU green H2 project exploring Power-to-X (e-SAF) highlights critical downstream market

development.

Greece's First Industrial-Scale Green Hydrogen Plant, EPHYRA, Enters Commissioning with Chinese Electrolysers, Targeting 7,500 Tons Annually by 2027
(The Voice of Renewables)
Tech Noveltye e o o o Proximitye e e @ o Market Impacte e e o o

EU project using Chinese electrolyzers signals competitive pressure and supply chain diversification for US/EU

firms.

U.S. Department of Energy Highlights Ammonia's Potential as a Low-Carbon Energy Carrier for Hard-to-Decarbonize Sectors, Offering Over 80% Emissions
Reduction (U.S. Department of Energy (DOE))

Tech Noveltye e o o o Proximitye e ¢ o o Market Impacte e e e o

DOE's emphasis on ammonia as a hydrogen carrier for hard-to-abate sectors creates new market opportunities.

World Green Hydrogen Outlook: 50% Demand Surge by 2030 Faces Project Execution Lags, High Costs (Renewable Watch)
Tech Noveltye o o o o Proximitye e e e ¢ Market Impacte e e e e

Despite strong demand forecasts, significant hurdles like high costs and fragile offtake agreements are slowing

project FIDs.

Syntholene Energy Concludes Phase One Testing at Iceland SOEC Facility, Initiates High-Power Operations for Phase Two (Newsfile Corp.)
Tech Noveltye e o @ 0 Proximitye e o o o Market Impacte e e o o

Advancement in high-efficiency SOEC technology, especially with geothermal integration, could be a regional

game-changer.

Hydrogen energy Weekly Intelligence Report | 2026-09-12 | Page 6



I Recommended Actions This Week

Action recommendations based on article evaluation matrix and opportunity/threat analysis.

O Immediate (this week)

» [Executive] Review current H2 strategy for alignment with energy security imperatives, not just
decarbonization goals.

* [Procurement] Initiate assessment of non-Chinese electrolyzer suppliers and their cost-performance
metrics for future projects.

O Short-term (1 month)

* [R&D;] Task a team to conduct a preliminary technical review of Stanford's novel H2 production method
and graphite byproduct potential.

» [Business Dev] Identify and engage with potential offtake partners to de-risk green H2 projects and
secure long-term agreements.

» [Strategy] Begin competitive analysis of global H2 manufacturing capacities, focusing on electrolyzers
and key components.

0 Medium-long term (quarter+)

» [Legal/IP] Develop an IP protection strategy for advanced H2 technologies and monitor emerging
patents from academic and corporate sources.

» [R&D;] Explore ammonia as a hydrogen carrier for hard-to-decarbonize sectors, including pilot project
feasibility studies.

» [Executive] Advocate for government policies and funding mechanisms that support domestic H2
technology manufacturing and infrastructure development.

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-09-12
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#01 Industrial Green Hydrogen Projected to Meet Up to

100% of Global Demand by 2050, Halving Emissions

Published September 04, 2026  Project Drawdown® USA

'III il
:

| oveERVIEW

Industrial green hydrogen is poised to supply between 53% and 100% of current
industrial hydrogen demand by 2050, offering a critical pathway to significantly
reduce greenhouse gas emissions by replacing fossil fuel-derived hydrogen. While
green hydrogen currently meets less than 1% of industrial demand, scaling up
production is expected to close the cost gap with conventional methods. This
transition represents a pivotal climate solution, fundamentally reshaping the

sustainability of key industrial sectors globally.



| IN DEPTH

Key Findings

Industrial green hydrogen holds the potential to fulfill up to 100% of global industrial
hydrogen demand by 2050, emerging as a paramount solution for drastically reducing
greenhouse gas emissions and combating climate change. Achieving this ambitious
target would establish a clean, fossil-fuel-independent hydrogen supply, making a

substantial contribution to global warming mitigation efforts.

Technical & Economic Details

Currently, industrial hydrogen is predominantly produced from natural gas (grey
hydrogen), a process that generates significant CO, emissions. Green hydrogen,
conversely, is manufactured through water electrolysis powered by renewable energy,
resulting in virtually zero greenhouse gas emissions during production. As of 2024,
green hydrogen accounts for less than 1% of industrial hydrogen demand, facing a cost
disadvantage compared to grey hydrogen. However, advancements in electrolyzer
technology and expanded production scale are projected to enhance cost
competitiveness, narrowing the price differential. Large-scale projects, particularly in
regions with abundant renewable energy resources like wind and solar, are key to

driving down costs.

Background & Industry Context

Industrial hydrogen is an indispensable raw material in diverse sectors, including
ammonia production (fertilizers), petroleum refining, steel manufacturing, and methanol
synthesis. Decarbonizing these heavy industries presents significant challenges, and
green hydrogen is seen as a crucial solution. With numerous countries setting net-zero
targets, the adoption of green hydrogen is a strategic imperative for achieving
decarbonization in heavy industry. Project Drawdown underscores the deployment of
green hydrogen as one of the most effective climate solutions, highlighting the critical

roles of policy support and technological innovation.



Strategic Significance & Outlook

The target of meeting 53% to 100% of industrial hydrogen demand with green hydrogen
by 2050, while ambitious, could lead to multi-gigaton CO, emission reductions annually.
Attaining this goal necessitates a substantial increase in electrolyzer manufacturing
capacity, expansion of renewable energy sources, and the development of robust
hydrogen transport and storage infrastructure. Policy mechanisms such as carbon
pricing, green hydrogen subsidies, and regulatory streamlining will be instrumental in
accelerating adoption. In the long term, green hydrogen is expected to serve as a
foundational technology for decarbonization across a broad spectrum of applications,

including power storage, fuel cell vehicles, and the aviation and maritime sectors.

Source: https://www.drawdown.org/solutions/deploy-industrial-green-hydrogen

Collected: September 11, 2026 | Automated Research System (Gemini API)


https://www.drawdown.org/solutions/deploy-industrial-green-hydrogen

#02 German Developer ABO Energy Advances 600 MW
Green Hydrogen Project in Oulu, Finland, to Explore
Synthetic Methanol and e-SAF Production

Published September 03, 2026 Renewables Now Germany

| OVERVIEW

German developer ABO Energy signed a cooperation agreement with the City of
Oulu, Finland, to develop a 600 MW green hydrogen production facility. This multi-
phase project will assess the production of synthetic methanol and e-SAF
(sustainable aviation fuel) as downstream products. Concurrently, ABO Energy is
undergoing financial restructuring in Germany, aiming to strengthen its corporate

foundation while pursuing key international projects.



| IN DEPTH

Key Findings

ABO Energy, a German developer, has advanced its plans for a significant green
hydrogen production facility in Oulu, Finland, by signing a cooperation agreement with
the City of Oulu. This ambitious project, with a planned capacity of 600 MW, will also
investigate the production of synthetic methanol and e-SAF (sustainable aviation fuel)
using the generated green hydrogen. This development marks a strategic step towards
decarbonizing hard-to-abate sectors, while the company simultaneously navigates

financial restructuring in its home country of Germany.

Technical / Clinical Details

The 600 MW green hydrogen production facility in Oulu is designed to be constructed in
two to three phases, leveraging Finland’s abundant renewable energy resources for
electrolysis. The primary output will be green hydrogen, but a key focus of the project will
be the downstream conversion of this hydrogen into valuable Power-to-X products.
Specifically, the project will assess the technical and economic feasibility of producing
synthetic methanol and e-SAF. Synthetic methanol has wide industrial applications,
including as a chemical feedstock and a marine fuel, while e-SAF is critical for
decarbonizing the aviation sector. These products offer a pathway to reduce reliance on
fossil fuels in industries that are difficult to electrify directly. The concurrent financial
restructuring in Germany aims to optimize ABO Energy's capital structure and
operational efficiency, ensuring long-term stability and capacity for large-scale project

development.



Background & Context

Finland offers a highly favorable environment for green hydrogen production, boasting
significant wind power potential and a robust industrial infrastructure. The European
Union's broader strategy emphasizes the rapid scaling of green hydrogen and its
derivatives (e.g., e-fuels) to meet ambitious climate targets and enhance energy
independence. Projects like ABO Energy's contribute directly to these objectives by
creating new renewable energy value chains and reducing carbon emissions in critical
sectors. The exploration of synthetic methanol and e-SAF aligns with growing policy
support and market demand for low-carbon alternatives in aviation and shipping, sectors
with limited decarbonization options. ABO Energy's domestic restructuring, while
occurring during project advancement, indicates a proactive approach to corporate

health in a dynamic and capital-intensive industry.

Strategic Significance & Outlook

The cooperation agreement between ABO Energy and the City of Oulu represents a
crucial milestone for large-scale green hydrogen production in the Nordics. A 600 MW
facility would be one of Europe's largest, significantly contributing to regional and
European decarbonization goals. The potential for synthetic methanol and e-SAF
production positions the project at the forefront of the power-to-fuels movement, offering
substantial market opportunities in a rapidly evolving energy landscape. Successful
execution of this project, coupled with a strengthened financial structure post-
restructuring, would establish ABO Energy as a key player in the European hydrogen
economy. The integration of hydrogen production with e-fuel synthesis demonstrates a

forward-thinking approach to creating comprehensive sustainable energy solutions.

Source: https://voiceofrenewables.com/abo-energy-advances-600-mw-hydrogen-project-in-finland-while-

restructuring-at-home/

Collected: September 11, 2026 | Automated Research System (Gemini API)


https://voiceofrenewables.com/abo-energy-advances-600-mw-hydrogen-project-in-finland-while-restructuring-at-home/
https://voiceofrenewables.com/abo-energy-advances-600-mw-hydrogen-project-in-finland-while-restructuring-at-home/

#03 Greece's First Industrial-Scale Green Hydrogen
Plant, EPHYRA, Enters Commissioning with Chinese
Electrolysers, Targeting 7,500 Tons Annually by 2027

Published Published September 03, 2026 The Voice of Renewables F'J >+

| OVERVIEW

Motor Oil Hellas has commenced commissioning of EPHYRA, Greece's first
industrial-scale 50 MW green hydrogen plant, at its Agioi Theodoroi refinery.
Targeting full production by 2027, the facility will annually produce 7,500 tonnes of
hydrogen, displacing fossil-derived hydrogen in refining processes to significantly
decarbonize operations. This EU-funded project notably features electrolyzer units
supplied by China's PERIC Hydrogen Technologies, underscoring global partnerships

in advancing hydrogen infrastructure.



| IN DEPTH

Background

The global imperative for decarbonization, especially within heavy industries such as
petroleum refining where direct electrification presents significant hurdles, is driving the
development of industrial-scale green hydrogen facilities. Greece, aligned with broader
EU strategies, is actively pursuing the establishment of a robust hydrogen economy to
achieve ambitious climate targets and bolster energy independence. The EPHYRA
project stands as a pivotal initiative, showcasing the tangible application of green
hydrogen in an energy-intensive industrial environment. Its partial funding by an EU
grant underscores the European Union's strategic commitment to fostering innovative
clean energy solutions. Moreover, the project's reliance on electrolyzers from China's
PERIC Hydrogen Technologies highlights China's burgeoning expertise and competitive
advantage in the global hydrogen technology market, influencing the evolving

architecture of international hydrogen infrastructure.

Key Findings

EPHYRA, Greece's inaugural industrial-scale green hydrogen production facility, has
officially begun its commissioning phase at Motor Oil Hellas's Agioi Theodoroi refinery.
This 50 MW plant, benefiting from partial EU grant funding, is slated for full operational
capacity by 2027, projected to yield 7,500 tonnes of green hydrogen annually. The
strategic objective of EPHYRA is to directly substitute fossil-derived hydrogen currently
used in the refinery's processes, thereby making a substantial contribution to the
decarbonization of its industrial operations. A significant aspect of this pioneering
endeavor is the procurement of its electrolyzer units from China's PERIC Hydrogen

Technologies.



Technical Details

The EPHYRA plant incorporates advanced electrolysis technology for green hydrogen
production. With a robust 50 MW capacity, it is designed to be a cornerstone of Motor Oil
Hellas's broader sustainability roadmap. The projected annual output of 7,500 tonnes of
hydrogen will directly replace 'grey' hydrogen, traditionally generated from natural gas
through steam methane reforming (SMR), a process known for being a significant
emitter of CO, within refinery operations. This transition to green hydrogen is expected to
substantially diminish the carbon footprint linked to petroleum refining activities. The
strategic choice of PERIC Hydrogen Technologies, a leading Chinese manufacturer, for
the electrolyzer units highlights the increasingly globalized hydrogen supply chain, where
factors such as cost-effectiveness, scalability, and proven technological maturity from
diverse international suppliers are crucial for major industrial deployments. The ongoing
commissioning phase is focused on comprehensive testing and optimization protocols to
guarantee safe, efficient, and full-capacity operation, paving the way for commercial
launch by 2027.

Strategic Significance & Outlook

The successful commissioning and anticipated full operation of the EPHYRA plant hold
profound strategic significance, extending beyond Greece's energy transition to serve as
a concrete blueprint for industrial decarbonization throughout Europe. The effective
substitution of fossil-derived hydrogen within a large-scale refinery dramatically
illustrates the immediate potential of green hydrogen to curtail industrial emissions. This
project will generate invaluable operational insights into managing large-scale green
hydrogen facilities and their seamless integration into established industrial complexes.
The collaboration with a Chinese electrolyzer supplier exemplifies a pragmatic strategy
for procuring optimal technology for expedited deployment. Ultimately, EPHYRA's long-
term success has the potential to accelerate the widespread adoption of green hydrogen
in other hard-to-abate industrial sectors globally, contributing significantly to a more

sustainable and low-carbon industrial future.

Source: https://voiceofrenewables.com/greeces-first-industrial-green-hydrogen-plant-starts-up-built-with-


https://voiceofrenewables.com/greeces-first-industrial-green-hydrogen-plant-starts-up-built-with-chinese-made-electrolysers/

chinese-made-electrolysers/

Collected: September 11, 2026 | Automated Research System (Gemini API)


https://voiceofrenewables.com/greeces-first-industrial-green-hydrogen-plant-starts-up-built-with-chinese-made-electrolysers/

#05 Hydrogen Council Reports Global Clean Hydrogen
Investment Exceeds $130 Billion, Driven by Energy
Security Imperatives

Published September 10, 2026 Hydrogen Council (via PR Newswire) Global

| OVERVIEW

The Hydrogen Council's "Global Hydrogen Compass 2026" report reveals that global
committed investment in clean hydrogen has surpassed $130 billion across over 570
projects, with 90% already under construction or operational. This significant surge is
primarily fueled by rising global priorities for energy security and industrial growth.
China leads in renewable hydrogen capacity, Europe in project count, and the US in

low-carbon hydrogen deployment, highlighting diverse regional strengths.



| IN DEPTH

Key Findings

According to the "Global Hydrogen Compass 2026" report released by the Hydrogen
Council, committed investment in clean hydrogen worldwide has exceeded $130 billion,
encompassing more than 570 projects. A remarkable 90% of these projects are currently
under construction or already operational, indicating a rapid progression towards
commercialization. This substantial investment surge is primarily attributed to heightened
global emphasis on energy security and industrial growth priorities, signaling hydrogen's

pivotal role beyond mere decarbonization.

Technical / Clinical Details

The report details a dynamic global landscape for clean hydrogen development. China
has emerged as the global leader in renewable hydrogen capacity, driven by aggressive
deployment of electrolyzer technologies. Europe demonstrates leadership in the sheer
number of hydrogen projects, reflecting a broad-based effort to integrate hydrogen into
diverse applications across the continent. Meanwhile, the United States is at the
forefront of low-carbon hydrogen deployment, supported by significant policy incentives
aimed at scaling up production with carbon capture technologies. These regional
strengths are fostering a global ecosystem where different countries contribute

specialized expertise and capacity to accelerate the overall hydrogen transition.

The fact that 90% of projects are in advanced stages of development (under
construction or operational) underscores a tangible shift from conceptualization to
implementation. This includes mega-scale electrolysis plants, advanced hydrogen
storage and transportation infrastructure, and the integration of hydrogen as a feedstock

and fuel in various industrial processes.



Background & Context

Recent geopolitical tensions and disruptions to global supply chains have re-emphasized
the critical importance of energy security and resilience for nations worldwide. The
Middle East conflict and shipping disruptions, in particular, have prompted a structural
shift in how hydrogen and its derivatives are perceived, positioning them as key strategic
assets alongside their environmental benefits. This expanded view means hydrogen is
no longer solely a tool for climate action but also a vital component for national energy
independence and economic stability. Governments and industries are consequently
accelerating investments to diversify energy supplies and bolster domestic production

capabilities, aligning with both decarbonization goals and national security imperatives.

Strategic Significance & Outlook

The global investment surpassing $130 billion in clean hydrogen projects unequivocally
demonstrates the accelerating momentum of the hydrogen economy on a global scale.
As technology continues to advance, costs decrease, and policy support expands,
hydrogen is poised to become an indispensable element of the future energy mix. The
heightened focus on energy security is expected to further catalyze investment, driving
the construction of robust hydrogen supply chains and fostering deeper international
collaboration. The distinct leadership roles of China, Europe, and the US, when
leveraged synergistically, promise to propel the hydrogen economy into full-scale
deployment, making significant contributions to global decarbonization and sustainable

development.

Source: https://www.prnewswire.com/news-releases/clean-hydrogen-investment-reaches-usd-130-billion-

as-energy-security-and-resilience-rise-up-the-global-agenda-302872161.html
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#06 HVR Energy Secures €20 Million Series A Funding
to Accelerate Hydrogen Refuelling Network Expansion

in Spain, Targeting 75 Stations by 2030

Published Published September 11, 2026 HVR Energy A1~

r '

| OVERVIEW

HVR Energy, a Spanish operator in hydrogen refueling infrastructure, has secured
€20 million in Series A funding, led by Sandton, to significantly expand its network
across Spain. This latest investment elevates the company's total capital raised to
over €53 million since 2025, propelling its ambitious goal of deploying 75 hydrogen

refueling stations by 2030 to meet projected demand for hydrogen mobility.



| IN DEPTH

Background

The European Union is actively promoting hydrogen mobility as a pivotal strategy for
decarbonizing the transport sector, backing it with substantial policy and financial
support. Spain, endowed with abundant renewable energy resources—particularly solar
and wind—is strategically positioned to emerge as a major hub for green hydrogen
production and utilization. The establishment of an extensive hydrogen refueling
infrastructure is an indispensable component of this national hydrogen strategy. Fuel cell
electric vehicles (FCEVs) present distinct advantages over battery electric vehicles
(BEVs), notably longer range and faster refueling times, making them especially
attractive for demanding commercial applications such as trucks, buses, and taxis. HVR
Energy's initiatives are precisely aligned with these overarching policy objectives and
evolving market demands, making a crucial contribution to Spain's burgeoning hydrogen

ecosystem.

Key Findings

HVR Energy, a Spanish operator specializing in hydrogen refueling infrastructure, has
successfully closed a €20 million Series A funding round, spearheaded by Sandton. This
substantial investment is earmarked for accelerating the expansion of its hydrogen
refueling network throughout Spain. With this recent infusion, the company's total capital
raised since 2025 now surpasses €53 million. HVR Energy has set an ambitious target:
to deploy 75 refueling stations by 2030, anticipating a rapidly growing demand for
hydrogen mobility solutions, particularly for heavy-duty commercial vehicles and public

transport fleets.



The company's strategy focuses on developing and operating stations primarily for
hydrogen FCEVs. The €20 million funding will be strategically allocated to both
upgrading existing facilities and constructing new stations, thereby expanding the
network's geographical reach and operational capacity. HVR Energy leverages state-of-
the-art compressed hydrogen technology to ensure efficient, safe, and rapid refueling
processes. The attainment of 75 stations by 2030 is deemed critical for establishing a
robust and comprehensive network across Spain, vital for supporting long-haul
transportation and diverse mobility requirements. This sustained investor confidence,
evidenced by over €53 million raised in a relatively short period, underscores belief in

HVR Energy's business model and hydrogen's long-term potential as a transport fuel.

Looking ahead, HVR Energy’s €20 million funding and its aggressive target of 75
refueling stations by 2030 signal a significant acceleration in Spain's hydrogen mobility
landscape. The realization of this expansive network is expected to substantially lower
adoption barriers for FCEVs, thereby accelerating the decarbonization of commercial
vehicle fleets. The success of HVR Energy's expansion could serve as a compelling
blueprint and catalyst for similar hydrogen refueling infrastructure developments across
other European nations. By prioritizing technological innovation and strategic network
growth, HVR Energy is poised to play a pivotal role in positioning Spain as a leading
country in the European hydrogen mobility landscape, making substantial contributions

to a sustainable transport future.

Source: https://capital-riesgo.es/en/articles/hvr-energy-secures-20-million-to-accelerate-the-rollout-of-its-
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#07 Vilnius Completes €10 Million, 3 MW Green

Hydrogen Plant, to Power 16 Public Buses and Open
First Public Refueling Station by End of 2026

Published Published September 08, 2026 ChemAnalyst 'J 7 =7

| OVERVIEW

Vilnius, Lithuania, has finalized a €10 million, 3 MW green hydrogen production
facility at its Second Combined Heat and Power Plant, partially backed by EU
funding. This plant, currently in testing, is slated to begin operations by late 2026,
providing green hydrogen for 16 public transport buses and aiming to cut annual CO,

emissions by roughly 1,400 tonnes. The initiative also features the city's inaugural
public hydrogen refueling station.



| IN DEPTH

Background

Decarbonizing urban public transport remains a global imperative, with hydrogen fuel
cell electric vehicles (FCEVs) emerging as a compelling solution. FCEVs offer
advantages such as extended range and rapid refueling, contrasting favorably with the
charging times and range limitations often associated with battery electric alternatives.
For Lithuania, and indeed other Baltic states, the pursuit of energy independence and
ambitious decarbonization targets necessitates strategic investments in advanced green
hydrogen technologies. The city of Vilnius has positioned its new €10 million, 3 MW
green hydrogen production plant as a pivotal component of its energy transition strategy,
aiming to serve as a model for other European cities integrating hydrogen into their
transport infrastructure. This facility, located at Vilnius's Second Combined Heat and
Power Plant, utilizes renewable electricity to power electrolyzers, ensuring an entirely
clean and emission-free hydrogen production chain, which directly supports the city’s
decarbonization goals and addresses urban air quality concerns. The availability of
public refueling infrastructure is a key enabler for fostering a broader hydrogen

ecosystem beyond dedicated fleets.



Key Findings

Vilnius has successfully completed its €10 million, 3 MW green hydrogen production
plant, partially financed by an EU grant. This facility, currently undergoing rigorous
testing to meet stringent safety and operational efficiency standards, is projected to
commence full production by the end of 2026. Once operational, it will produce
compressed green hydrogen to fuel a fleet of 16 hydrogen fuel cell public transport
buses, enabling zero-emission operations and contributing to an estimated annual
reduction of 1,400 tonnes of CO, emissions. A key feature of this initiative is the
integration of the city's first public hydrogen refueling station, which is co-located with the
production plant. This station is designed not only to serve the municipal bus fleet but
also to catalyze the broader adoption of hydrogen fuel cell vehicles by private and
commercial entities across the region. This project is expected to significantly accelerate
the development of Lithuania's hydrogen ecosystem, enhancing public awareness and
understanding of hydrogen technology. This success story has the potential to stimulate
further investments in green hydrogen infrastructure and hydrogen mobility solutions, not
only within Lithuania but also throughout neighboring European cities, marking a

significant stride towards a sustainable urban future.

Source: https://www.chemanalyst.com/NewsAndDeals/NewsDetails/vilnius-completes-eur-10-million-

green-hydrogen-44337
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#08 First Hydrogen Acquires 60% Stake in RoboticsCo,
Gaining 26 Patents to Launch "First Humanoid"
Platform for Al-Enabled Robotics

Published September 09, 2026 Newsfile Canada

| OVERVIEW

First Hydrogen Corp. announced a definitive agreement to acquire a 60% interest in
Exodus Actuation Solutions Inc. (RoboticsCo), which holds an extensive IP portfolio
with 26 issued and 10 pending patents in advanced actuation, gearbox, motor, and
robotics technologies. This strategic partnership aims to launch "First Humanoid" as a
platform for developing humanoid robotics, autonomous systems, and Al-enabled

technologies.



| IN DEPTH

Key Findings

First Hydrogen Corp. has entered into a definitive agreement to acquire a 60% interest in
Exodus Actuation Solutions Inc., known as RoboticsCo. This acquisition brings a
substantial intellectual property portfolio to First Hydrogen, including 26 issued patents
and 10 pending patents covering advanced actuation, gearbox, motor, and general
robotics technologies. The strategic move positions First Hydrogen to launch its "First
Humanoid" platform, accelerating the development and deployment of humanoid

robotics, autonomous systems, and a range of Al-enabled technologies.

Technical / Clinical Details

RoboticsCo's intellectual property is concentrated on core robotic components that are
critical for precise motion control, efficient power transmission, and high-performance
operation. These include innovations in actuation mechanisms, which are vital for a
robot's dexterity and force control; advanced gearbox designs that enhance torque
output and efficiency; and high-performance motors. Leveraging these foundational
technologies, First Hydrogen plans to develop the "First Humanoid" platform. This
platform is envisioned not merely as a single product but as a versatile base capable of
supporting various humanoid robot designs, autonomous operational systems, and

sophisticated Al integration for intelligent behaviors.

Originally focused on hydrogen fuel cell technology, First Hydrogen's expansion into
advanced robotics and Al through this acquisition represents a significant diversification.
This strategic move aims to capitalize on the convergence of automation and
intelligence, potentially exploring synergistic applications where hydrogen technology

could power the next generation of robust and long-endurance robots.



Background & Context

The demand for humanoid robots, autonomous systems, and Al-powered devices has
been rapidly increasing across multiple industries, including manufacturing, logistics,
healthcare, and services. Companies with strong foundational technologies in actuation
and broad IP protection, like RoboticsCo, are increasingly valuable in this evolving
landscape. Humanoid robots, in particular, hold immense promise for performing diverse
tasks in human-centric environments, offering a potential solution to labor shortages and
hazardous tasks. First Hydrogen's entry into this domain can be seen as part of a
broader trend where energy technologies are finding new applications through
integration with cutting-edge fields like robotics and Al, expanding their market reach and

impact.

Strategic Significance & Outlook

The acquisition of RoboticsCo by First Hydrogen marks a pivotal entry for the company
into the frontier markets of robotics and Al. The launch of the "First Humanoid" platform
has the potential to significantly advance humanoid robot capabilities and accelerate the
adoption of automation solutions across various industrial sectors. RoboticsCo’s strong
IP portfolio provides a critical competitive advantage for the First Humanoid platform. If
this strategic integration proves successful, First Hydrogen could establish itself as a key
innovator in both hydrogen technology and advanced robotics, driving future growth.
Furthermore, the potential to integrate hydrogen fuel cell technology as a power source
for robots could lead to the development of high-power, long-endurance autonomous
systems, opening up new possibilities for deployment in demanding environments and

applications.

Source: https://www.newsfilecorp.com/release/313583/First-Hydrogen-Signs-Definitive-Agreement-for-

Advanced-Robotics-Technology-with-Extensive-IP-and-Prepares-to-Launch-First-Humanoid
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| oveERVIEW

A new report by DataM Intelligence predicts Japan's hydrogen gas turbine market will
nearly double from $1.78 billion in 2025 to $3.83 billion by 2033, demonstrating a
robust 10.02% CAGR. This significant growth is driven by Japan's ambitious
decarbonization targets and the proactive commercialization of high-hydrogen fuel
blend turbines by industry leaders like Mitsubishi Power, GE Vernova, and Siemens

Energy, accelerating the transition towards cleaner power generation.



| IN DEPTH

Background

This article provides an overview of a recent market research report by DataM
Intelligence, focusing on the burgeoning hydrogen gas turbine market in Japan. The
report delves into the market's projected size, growth trajectory, and key trends, along
with strategic movements of major players. Spanning the period from 2025 to 2033, the
core theme of the analysis is the profound impact of expanding hydrogen fuel utilization

on the decarbonization of the power generation sector.

Key Findings

According to DataM Intelligence's comprehensive findings, the Japanese hydrogen gas
turbine market is anticipated to undergo substantial expansion, projected to soar from
$1.78 billion in 2025 to $3.83 billion by 2033. This represents an impressive Compound
Annual Growth Rate (CAGR) of 10.02% over the forecast period. This robust growth
trajectory is primarily fueled by the Japanese government's ambitious decarbonization
objectives and a concerted effort to convert existing thermal power infrastructure to
accommodate hydrogen-compatible solutions. Leading gas turbine manufacturers,
including Mitsubishi Power, GE Vernova, and Siemens Energy, are at the forefront of this
transformation, actively advancing the commercialization of turbines capable of
operating on high-hydrogen fuel blends. This technological push is pivotal in enabling
thermal power plants to transition towards cleaner energy sources, thereby significantly
contributing to the reduction of carbon dioxide emissions and accelerating the nation's

clean energy transition.

Source: https://www.openpr.com/news/4627255/japan-hydrogen-gas-turbine-market-to-reach-usd-3-83-
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#10 India Accelerates Green Hydrogen Adoption in
Hard-to-Abate Sectors; IOCL Building Nation's First
Green Hydrogen Unit at Panipat Refinery

Published September 10, 2026 KP Group India

| OVERVIEW

Green hydrogen is recognized as essential for decarbonizing hard-to-abate industries
like steel manufacturing, fertilizer production (ammonia), oil refining, shipping, and
aviation where electrification is not viable. India is actively pursuing policies such as
carbon pricing, mandates for green hydrogen use, and cost parity to scale up green
hydrogen adoption. Indian Oil Corporation Ltd. (IOCL) is constructing the nation's first

green hydrogen unit at its Panipat refinery.



| IN DEPTH

Key Findings

Green hydrogen is deemed indispensable for the decarbonization of hard-to-abate
industries, including steel manufacturing, fertilizer production (ammonia), oil refining,
shipping, and aviation, where direct electrification is technically or economically
unfeasible. India is proactively driving the adoption of green hydrogen through a suite of
policies, including carbon pricing mechanisms, mandates for green hydrogen utilization,
and initiatives to achieve cost parity. As a tangible step, Indian Oil Corporation Ltd.
(IOCL) is currently constructing India's inaugural green hydrogen unit at its Panipat

refinery.

Technical / Clinical Details

Green hydrogen is produced by electrolyzing water using electricity generated from
renewable sources, resulting in minimal greenhouse gas emissions during its production.
This clean fuel is poised to be a primary solution for replacing fossil fuel-derived
hydrogen in high-temperature industrial processes, such as direct reduced iron (DRI) in
steelmaking, as a feedstock for ammonia synthesis in fertilizer production, and within the
existing hydrogen-intensive operations of oil refineries. Furthermore, for long-distance
transport sectors like shipping and aviation, where battery electrification presents
significant challenges, hydrogen and its derivatives (e.g., ammonia, e-SAF) are

considered promising alternative fuels.

The Indian government's policy framework is designed to foster the green hydrogen
market by stimulating both demand creation and supply expansion. Carbon pricing is
intended to enhance the competitiveness of green hydrogen against its fossil-derived
counterparts, while utilization mandates ensure a baseline demand in specific industrial
sectors. IOCL's green hydrogen unit at the Panipat refinery represents a pioneering
project for decarbonizing the country's refining sector, setting a precedent for future

industrial deployments.



Background & Context

India, a rapidly growing economy, faces the dual challenge of meeting escalating energy
demands while fulfilling its international climate change commitments. Green hydrogen
has been identified as a cornerstone of the national strategy to achieve energy self-
reliance and decarbonization, leveraging the country's vast renewable energy potential.
The nation's heavy industry sector contributes significantly to overall CO, emissions,
making its decarbonization crucial for India to meet its climate targets. The combination
of policy incentives and demonstrative projects is vital for building market confidence

and attracting private investment in this nascent sector.

Strategic Significance & Outlook

India's proactive green hydrogen policies and the concrete projects undertaken by major
corporations like IOCL are set to position the country as a key player in the global green
hydrogen economy. The success of the green hydrogen unit at the Panipat refinery is
expected to accelerate the adoption of green hydrogen in other refineries and heavy
industries across India. This transition could lead to a long-term reduction in reliance on
fossil fuels, bolster energy security, and foster new job creation and economic growth.
India's efforts are likely to garner international attention as a model for greening hard-to-

abate industries, particularly in developing nations.

Source: https://kpgroup.co/blog/main-types-of-hydrogen-green-vs-grey-blue/
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#11 India's Chowgule Shipyard Signs Contract with
GMI to Build Two 3,000 DWT Hydrogen Fuel-Cell
Powered Cargo Vessels

Published September 07, 2026  Green Car Congress India

| OVERVIEW

India's Chowgule Shipyard has signed a contract with Green Maritime Infrastructure
(GMI) to construct two 3,000 DWT hydrogen fuel-cell powered cargo vessels. These
ships will operate as part of GMI's zero-emission fleet, contributing to low-carbon
coastal shipping operations. The agreement was finalized during SMM Hamburg

2026, marking a significant step in maritime decarbonization.



| IN DEPTH

Key Findings

Chowgule Shipyard, based in India, has officially signed a contract with Green Maritime
Infrastructure (GMI) for the construction of two 3,000 DWT (deadweight tonnage) cargo
vessels. These innovative ships will be powered by hydrogen fuel-cell technology,
representing a significant stride towards the decarbonization of the maritime industry.
The vessels are intended to integrate into GMI's zero-emission fleet, bolstering its low-
carbon coastal shipping operations. The definitive agreement for this project was

reached during the SMM Hamburg 2026, a leading international maritime trade fair.

Technical / Clinical Details

The two cargo vessels will utilize advanced hydrogen fuel cell technology as their
primary propulsion system. In this setup, hydrogen reacts with oxygen within the fuel cell
to generate electricity, which then powers electric motors for ship propulsion. The only
byproduct of this process is water, ensuring zero emissions of CO,, nitrogen oxides
(NOx), sulfur oxides (SOx), and particulate matter, drastically reducing the environmental
footprint of maritime operations. The 3,000 DWT classification signifies that these are
medium-sized cargo ships, ideally suited for coastal trade and inland waterways, where
GMI plans to deploy them for sustainable logistics. Chowgule Shipyard, one of India's
prominent shipbuilding companies, is investing in cutting-edge green shipbuilding
techniques, reflecting a global shift towards sustainable maritime practices. GMI's
commitment to building a sustainable maritime infrastructure aligns with the broader

industry's efforts to meet stringent environmental regulations.

Background & Context

The International Maritime Organization (IMO) has set ambitious targets for reducing
greenhouse gas emissions from international shipping, making the transition to zero-
emission fuels an urgent priority. Hydrogen fuel cell technology is emerging as a leading
contender to achieve these targets, particularly for shorter sea routes and coastal
shipping where bunkering infrastructure can be more readily established. India, with its
extensive coastline and inland waterway network, views the decarbonization of its
maritime sector as a national priority. The collaboration between Chowgule Shipyard and
GMI symbolizes India's maritime industry's proactive adaptation to global environmental

regulations and its commitment to transforming towards a sustainable future.



Strategic Significance & Outlook

The commencement of operations for these hydrogen fuel-cell powered cargo vessels
built by Chowgule Shipyard will be a groundbreaking event for India's maritime industry.
Should these ships prove successful in low-carbon coastal operations, they will serve as
a crucial model, potentially accelerating the adoption of hydrogen fuel-cell vessels both
within India and internationally. Furthermore, this project is expected to stimulate
advancements in hydrogen bunkering infrastructure, fuel cell technology, and the
broader green maritime supply chain. The partnership between Chowgule Shipyard and
GMI highlights the critical importance of international cooperation in achieving
sustainable shipping, promising significant contributions to marine environmental

protection and climate change mitigation efforts globally.

Source: https://www.maritimegateway.com/chowgule-shipyard-signs-contract-for-two-hydrogen-powered-
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#12 Middle East Conflict Prompts Structural Shift in
Hydrogen's Role, Elevating its Strategic Importance
for Energy Resilience, States Hydrogen Council CEO

Published September 11, 2026 S&P Global Global

| OVERVIEW

Ivana Jemelkova, CEO of the Hydrogen Council, stated that the Middle East conflict
and shipping disruptions have changed how hydrogen and its derivatives are
perceived, driving a structural shift towards energy resilience. This highlights
hydrogen's growing strategic role beyond decarbonization, demonstrating how
geopolitical factors are reinforcing the direction of energy transition. It underscores

hydrogen's dual benefit as a climate solution and a tool for national energy security.



| IN DEPTH

Key Findings

Ivana Jemelkova, CEO of the Hydrogen Council, indicated in an interview with S&P
Global that recent geopolitical events, including the Middle East conflict and disruptions
in shipping, have caused hydrogen and its derivatives to be viewed in a "different light."
This re-evaluation is driving a structural shift towards enhancing energy resilience,
underscoring that hydrogen is increasingly playing a strategic role in energy security,
beyond its primary function in decarbonization. This highlights the profound impact of

geopolitical factors on accelerating and shaping the global energy transition agenda.

Technical / Clinical Details

Traditionally, the impetus for hydrogen technology adoption has primarily been climate
action and CO, emission reduction. However, Ms. Jemelkova's remarks suggest a
broadening of hydrogen's utility, integrating it into national strategies for diversifying
energy supplies and strengthening domestic production capabilities. This is particularly
relevant for import-dependent regions like Europe and parts of Asia. Hydrogen can
contribute to supply chain resilience as an energy storage and transport medium for
renewable electricity, and as a clean fuel for industrial processes and the transport
sector. Hydrogen derivatives such as ammonia and synthetic fuels (e-fuels) offer
advantages in terms of easier long-distance transport and storage, making them

valuable tools for strategic energy reserves.

Background & Context

The global economy is currently navigating a confluence of geopolitical risks and supply
chain vulnerabilities. Instability in the Middle East has led to volatile oil prices and
security concerns over vital shipping lanes, compelling nations to reassess their energy
strategies. In this context, green hydrogen, produced from domestic renewable energy
sources, is being re-evaluated as an effective means to reduce reliance on fossil fuels
and mitigate import risks. Enhancing energy security is now a top priority for
governments worldwide, alongside climate change mitigation, influencing policy

decisions and investment flows into the hydrogen sector.



Strategic Significance & Outlook

Ms. Jemelkova's insights signal that the development of the hydrogen economy is
entering a new phase. Hydrogen's strategic value from an energy security perspective is
expected to be a major driver for accelerating future investment and policy support.
Nations are anticipated to intensify their focus on diversifying supply chains, expanding
domestic hydrogen production capacities, and establishing international hydrogen trade
routes. This will likely lead to further momentum in hydrogen technology research and
development, infrastructure deployment, and market adoption, fostering a more rapid
and resilient global energy transition. Hydrogen is thus solidifying its position as a truly

multifaceted solution, capable of delivering both a decarbonized future and a stable

energy supply.

Source: https://www.spglobal.com/energy/en/news-research/latest-news/energy-transition/091126-

interview-hydrogen-in-different-light-as-middle-east-war-prompts-structural-shift-jemelkova
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#13 Air Products Secures 75 GWh Annual Green Power
from RWE, to Establish Europe's Largest Liquid
Hydrogen Plant in Rotterdam by 2027

Published September 09, 2026 Energate Messenger Germany

| OVERVIEW

Air Products has signed a long-term Power Purchase Agreement with RWE for up to
75 GWh of annual wind and solar power for its Rotterdam hydrogen facilities,

including a new liquefaction plant. This green electricity will enable the production of
RFNBO-compliant hydrogen for industrial and aerospace applications. By 2027, this

new facility is projected to become Europe's largest liquid hydrogen production site.



| IN DEPTH

Key Findings

Air Products has entered into a significant long-term Power Purchase Agreement (PPA)
with German energy giant RWE, securing up to 75 GWh of wind and solar power
annually. This green electricity will fuel Air Products' hydrogen facilities in Rotterdam,
critically including a new liquid hydrogen liquefaction plant. The initiative is set to
produce RFNBO-compliant (Renewable Fuels of Non-Biological Origin) hydrogen for
various industrial and aerospace applications, with the new Rotterdam plant projected to

become Europe's largest liquid hydrogen production site by 2027.

Technical / Clinical Details

RFNBO-compliant hydrogen adheres to the stringent emission criteria outlined in the
EU's Renewable Energy Directive (RED Il), ensuring that the hydrogen is truly derived
from renewable sources. By leveraging RWE's clean energy portfolio, Air Products can
meet these high standards, enabling the supply of hydrogen to sectors demanding high
purity and exceptional environmental performance, such as the aerospace industry. The
liquid hydrogen plant in Rotterdam will dramatically enhance the ease of hydrogen
storage and transportation by efficiently liquefying green hydrogen. Liquid hydrogen
boasts a higher energy density than gaseous hydrogen, making it ideal for long-distance
logistics and large-scale storage. The operation of this facility is crucial for strengthening

Europe's clean hydrogen supply chain and accelerating its decarbonization efforts.

The annual electricity supply of 75 GWh is substantial, underscoring Air Products'
serious commitment to expanding its green hydrogen operations in Europe. This
partnership with RWE, a leading European renewable energy developer, symbolizes the
growing integration of large-scale renewable energy generation with hydrogen

production infrastructure.



Background & Context

The European Union is prioritizing the establishment of a robust green hydrogen
economy to achieve its carbon neutrality goals by 2050. Green hydrogen is recognized
as an indispensable component for decarbonizing hard-to-abate sectors like industry
and mobility. Rotterdam Port, Europe's largest port and a vital energy hub, was
strategically chosen as the location for this hydrogen production and transport
infrastructure. The EU's implementation of strict certification schemes like RFNBO
ensures that only genuinely sustainable hydrogen is brought to market. The
collaboration between Air Products and RWE is a direct response to these policy

frameworks and market demands, aligning with the broader European energy transition.

Strategic Significance & Outlook

Air Products' construction of Europe's largest liquid hydrogen plant and the secured
long-term green electricity supply from RWE are poised to significantly boost Europe's
green hydrogen supply capacity. This expansion will not only serve existing industrial
customers but also enable the supply to new hydrogen applications, such as long-haul
trucks, shipping, and aviation, thereby accelerating the growth of the hydrogen market.
The plant's targeted operational start by 2027 will make a crucial contribution to
achieving Europe's energy transition targets and solidify Europe's position in the global
hydrogen supply chain. The success of this project is expected to serve as a model for
large-scale green hydrogen infrastructure investments, further catalyzing the

development of the hydrogen economy.

Source: https://www.h2-international.com/people-and-markets/green-hydrogen-air-products-buys-green-

electricity-rwe-hydrogen-production
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#14 Stanford Researchers Develop Novel Hydrogen
Production Method: Significantly Cuts CO, Emissions
by Recycling Produced Hydrogen for Process Heat,
Yields High-Quality Graphite Byproduct

Published September 04, 2026  Stanford University USA
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| OVERVIEW

Stanford researchers have developed a highly efficient, low-emission method for
hydrogen production that significantly reduces CO, emissions by utilizing some of the
produced hydrogen for internal process heating. This innovative technique also yields
high-quality graphite as a valuable byproduct, potentially useful for battery production.
The approach offers a transformative pathway for enhancing energy efficiency and

sustainability in clean hydrogen manufacturing.



| IN DEPTH

Key Findings

Researchers at Stanford University have pioneered a novel and highly efficient method
for producing hydrogen, which drastically reduces CO, emissions by internally recycling
a portion of the produced hydrogen for process heating. This innovative technique not
only boosts energy efficiency but also generates high-quality graphite as a valuable
byproduct, enhancing the overall sustainability and potential economic viability of clean
hydrogen production. This represents a significant advancement in mitigating the
environmental footprint of hydrogen manufacturing while creating additional market

value.

Technical / Clinical Details

Traditional hydrogen production methods, particularly steam methane reforming (SMR)
from natural gas, are energy-intensive and release substantial amounts of CO, due to
the external heat required. The Stanford team's breakthrough involves optimizing
thermal processes, such as methane pyrolysis, and ingeniously redirecting a fraction of
the newly generated hydrogen back into the system to provide the necessary internal
process heat. This self-sustaining thermal loop substantially reduces reliance on external
fossil fuel-derived energy sources, thereby dramatically lowering the overall CO,

emissions of the manufacturing process.

A critical advantage of this process is the co-production of solid, high-quality graphite
alongside hydrogen. This graphite holds significant potential as a material for battery
electrodes, offering a sustainable alternative for the burgeoning electric vehicle (EV) and
energy storage markets. By simultaneously producing clean hydrogen and a valuable
battery material, the technology enhances the economic equation of hydrogen
production, moving towards a more circular economy model. The design aims to create
an energy self-sufficient hydrogen plant, offering a cost-effective and environmentally

superior pathway to clean hydrogen supply.



Background & Context

Clean hydrogen is recognized as an indispensable energy carrier for achieving global
decarbonization targets, yet its production cost and CO, footprint have been significant
hurdles to widespread adoption. Even so-called 'blue hydrogen,' produced from natural
gas with carbon capture and storage (CCS), still entails some CO, emissions. The
Stanford research directly addresses these challenges by making the hydrogen
production process itself cleaner and more efficient. The method of producing hydrogen
with a solid carbon byproduct (graphite) is also known as 'turquoise hydrogen,' gaining
attention for its ability to avoid atmospheric CO, release, thereby offering a more

environmentally benign production route.

Strategic Significance & Outlook

The development of this novel hydrogen production process has the potential to
significantly impact the commercialization and broader adoption of clean hydrogen
technologies. The high energy efficiency achieved through internal hydrogen recycling,
coupled with the valuable graphite byproduct, can substantially improve the economics
of hydrogen production, making it more competitive with conventional fossil fuel-based
processes. As this technology scales up and undergoes further cost optimization, it is
expected to contribute to the realization of a more sustainable and economically viable
hydrogen supply chain, thereby accelerating the energy transition. The added value of
supplying graphite to the rapidly expanding battery market further strengthens the
business case for this innovative hydrogen production method, positioning it as a key

enabler for both clean energy and advanced materials sectors.

Source: https://news.stanford.edu/stories/2026/09/sustainable-hydrogen-production-heating-method
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#15 U.S. Department of Energy Highlights Ammonia's
Potential as a Low-Carbon Energy Carrier for Hard-to-

Decarbonize Sectors, Offering Over 80% Emissions
Reduction

Published September 03, 2026 U.S. Department of Energy (DOE) USA

| OVERVIEW

A U.S. Department of Energy discussion emphasized ammonia's significant potential
as a low-carbon energy carrier and chemical feedstock for hard-to-decarbonize
sectors like steel, cement, and grain drying. Green ammonia, produced using
renewable electricity, offers over 80% reduction in life cycle emissions compared to
conventional methods and can effectively utilize surplus renewable energy. This

positions ammonia as a versatile and critical solution for deep decarbonization.
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Key Findings

During the U.S. Department of Energy's (DOE) "H21Q Hour" discussion, ammonia was
highlighted as a promising low-carbon energy carrier and chemical feedstock, offering
substantial potential for hard-to-decarbonize sectors such as steel production, cement
manufacturing, and grain drying. Green ammonia, produced using renewable electricity,
stands out by providing over 80% reduction in life cycle emissions compared to
conventional methods and is particularly effective in utilizing surplus renewable energy.
This positions ammonia as a critical and versatile solution in the global quest for deep

decarbonization.

Technical / Clinical Details

Ammonia (NH,), a compound synthesized from hydrogen (H,) and nitrogen (N,), is
already produced globally on a massive scale primarily for fertilizer production. Its
properties—relatively easy liquefaction, storage, and transport—make it an attractive
"hydrogen carrier" for long-distance transport of hydrogen itself, a role gaining significant
traction. The discussion pointed out that green ammonia could be more economical and
efficient than transporting hydrogen directly, especially by leveraging existing

infrastructure and its higher energy density as a liquid.

The production of green ammonia using surplus renewable electricity helps integrate
intermittent renewable energy sources into the grid. For instance, electricity generated
from offshore wind farms could be used to produce hydrogen, which is then converted
into ammonia for transportation and storage. This process allows the value of renewable
energy to be retained and delivered to remote locations or stored for later use.
Applications include direct injection into blast furnaces for steel production, use in
heating processes for cement manufacturing, as a direct fuel in agriculture, or co-firing
with coal in existing power plants, promising substantial CO, emission reductions across

these industries.



Background & Context

Achieving global decarbonization targets necessitates significant emission reductions in
industrial sectors that are challenging to electrify. These industries often require high-
temperature heat sources and large quantities of hydrogen as a chemical feedstock.
Ammonia, with its long history of industrial use and relatively established storage and
transport technologies, is rapidly gaining prominence as a novel clean energy solution.
The emphasis placed on its potential by governmental bodies like the US DOE is a
crucial signal for directing policy support and research and development investments.
The specific figure of over 80% reduction in life cycle emissions strongly supports its

environmental advantages.

Strategic Significance & Outlook

Ammonia's establishment as an energy carrier is expected to contribute significantly to
emission reductions in hard-to-decarbonize industries. This DOE discussion will likely
stimulate further research and development, support pilot projects, and influence related
policy-making. Key factors for its widespread adoption will include reducing green
ammonia production costs, optimizing supply chains, and establishing technologies for
safe, large-scale utilization. As ammonia increasingly plays a central role not only in the
fertilizer market but also in the energy market, it has the potential to profoundly impact

the global energy transition and sustainable industrial development.

Source: https://www.energy.gov/cmei/fuels/h2ig-hour-ammonia-fertilizer-energy-carriers-text-version
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#16 Global Clean Hydrogen Investment Surpasses
$130 Billion, Production Capacity Targets 6.9 Mtpa
with Operational Capacity Up 70%

Published September 10, 2026 Hydrogen Council International

| OVERVIEW

The Hydrogen Council's "Global Hydrogen Compass 2026" report reveals over $130
billion in committed investment for low-carbon hydrogen projects, targeting 6.9 million
tonnes per annum (Mtpa) of production capacity across more than 570 projects.
Current operational capacity has surged by 70% to approximately 1.7 Mtpa, with
projections to reach 3.8 Mtpa by 2027 as ongoing projects come online. This rapid
expansion, with 90% of assessed projects under construction or operational,
underscores a significant global push driven by energy security concerns and

decarbonization goals.
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Key Findings

The "Global Hydrogen Compass 2026" report by the Hydrogen Council reveals that
global committed investment in low-carbon hydrogen projects has exceeded $130 billion,
aiming for a total production capacity of 6.9 million tonnes per annum (Mtpa) across over
570 projects. Notably, current operational capacity has seen a substantial 70% increase,
reaching approximately 1.7 Mtpa, with projections indicating a further rise to around 3.8
Mtpa by 2027 as numerous projects move from planning to active production. This
significant acceleration in deployment is primarily fueled by escalating energy security

concerns and the urgent need for decarbonization worldwide.

Technical & Market Details

e More than 570 low-carbon hydrogen projects are currently underway globally,
collectively targeting an annual production capacity of 6.9 Mtpa. A remarkable 90% of
these projects are either under construction or already operational, indicating a strong

translation of investment commitments into tangible infrastructure.

» The operational capacity for clean hydrogen has effectively doubled over the past
year, with an additional doubling anticipated in the coming year, marking a rapid

expansion of hydrogen’s role in the global energy mix.

o Geographically, China is spearheading this growth, accounting for over half of the
global committed renewable hydrogen capacity. Europe represents the second-
largest market by investment volume, while the United States is leading in the actual
deployment of low-carbon hydrogen technologies. These regional leaders are

strategically driving the evolution of the global hydrogen ecosystem.

Background & Context

This unprecedented surge in investment and production capacity is largely attributable to
twin imperatives: enhancing global energy security and accelerating deep
decarbonization efforts to combat climate change. Nations are increasingly seeking to
reduce reliance on fossil fuels, aiming for more stable and sustainable energy sources.
Hydrogen offers a versatile solution, enabling the storage of renewable energy,
decarbonization of heavy industrial processes, and achieving zero emissions in various

mobility sectors.



Strategic Significance & Outlook

The clean hydrogen industry is poised for continued robust growth in the coming years.
Key to sustaining this trajectory will be accelerating projects to final investment decisions
(FID) and driving down costs across the entire supply chain through ongoing
technological innovation. New government incentives and international collaborative
frameworks are expected to play a crucial role in commercializing large-scale projects
and broadening market adoption. This wave of investment signifies that hydrogen is
entering a pivotal phase, moving closer to becoming a cornerstone of the future global

energy landscape.

Source: https://hydrogencouncil.com/en/clean-hydrogen-investment-reaches-usd-130-billion-as-energy-

security-and-resilience-rise-up-the-global-agenda/
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#17 ITM Power Shares Surge as RWE's Green
Hydrogen Milestone Ignites Market Confidence

Published September 10, 2026 Kalkine UK

| oveERVIEW

ITM Power plc's shares climbed this week, propelled by mounting energy security
concerns and a renewed focus on domestic green hydrogen production. The
company's investment thesis hinges on converting its substantial project pipeline into
firm electrolyzer orders. This positive market sentiment follows RWE's successful
production and delivery of green hydrogen from its Lingen electrolysis plant, a

"landmark achievement" for the GET H2 Nukleus project.
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Key Findings

ITM Power plc, a leading UK-based electrolyzer technology company, experienced a
significant rise in its share price this week, driven by heightened global energy security
concerns and a renewed strategic emphasis on domestic green hydrogen production. A
key catalyst for this market enthusiasm was the successful production and delivery of
green hydrogen from RWE's electrolysis plant in Lingen, Germany, marking a "landmark
achievement" for the "GET H2 Nukleus" project. ITM Power's future trajectory is closely
tied to its ability to convert its extensive project pipeline into concrete orders for its

advanced electrolyzer systems.

Technical & Business Details

e ITM Power's core technology involves electrolyzers that split water using renewable
electricity to produce clean green hydrogen, a crucial process for achieving global
decarbonization targets. The efficiency and scalability of these electrolyzers are

paramount for widespread adoption.

» RWE's success at the Lingen plant demonstrates the technical viability of large-scale
green hydrogen production, representing a critical step towards commercial
deployment. This achievement not only validates the technology but also signals

substantial market opportunities for electrolyzer suppliers like ITM Power.

e The company currently boasts a robust project pipeline, comprising multiple large-
scale green hydrogen initiatives. The successful conversion of these potential
projects into firm orders would significantly boost ITM Power's revenue streams and
solidify its market position, with investors keenly monitoring its strategic advantage in

the evolving energy transition.

Background & Context

Geopolitical tensions, such as the situation in Ukraine, have underscored the
vulnerability of global energy supplies, prompting nations to prioritize diversification and
bolster domestic energy production. In this context, green hydrogen has emerged as a
particularly promising solution, addressing both decarbonization and energy security
imperatives. Governments worldwide are introducing supportive policies and substantial

subsidies to accelerate investment and development in green hydrogen projects.



Strategic Significance & Outlook

ITM Power is actively positioning itself to capitalize on the burgeoning demand for green
hydrogen through continuous technological innovation and expansion of its
manufacturing capabilities. The development and mass production of its next-generation
electrolyzer stacks are crucial for maintaining a competitive edge. If the company
successfully translates its project pipeline into profitable ventures, it is expected to
enhance shareholder value and cement its status as a key player in the nascent but

rapidly expanding global hydrogen economy.

Source: https://kalkinemedia.com/uk/stocks/energy/why-is-itm-power-plc-Iseitm-rising-today-as-green-

hydrogen-demand-builds
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#18 Ammonia Co-Firing for Power Plants Advances:
Japan Leads Demonstrations Towards Deep
Decarbonization

Published September 06, 2026  Power Info Today Japan
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The power generation sector is vigorously pursuing ammonia co-firing technologies
as a pragmatic solution for deep decarbonization, successfully demonstrated in
Japan and other regions. This method involves using carbon-free ammonia alongside
coal or natural gas in thermal power plants to significantly reduce CO2 emissions.
While scaling the technology presents engineering challenges, successful pilot
projects are driving the industry towards higher co-firing ratios, with an ultimate goal

of achieving 100% ammonia combustion.
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Key Findings

The power generation sector is accelerating the development and adoption of ammonia
co-firing technologies as a viable strategy to achieve substantial CO2 emission
reductions from thermal power plants. Demonstration projects, notably in Japan, have
successfully showcased the integration of carbon-free ammonia as a supplemental fuel
with coal or natural gas, leading to a direct decrease in carbon emissions. This
technology represents a crucial step towards deep decarbonization, with ambitious long-
term objectives to achieve complete 100% ammonia combustion, effectively eliminating

CO2 emissions from these facilities.

Technical & Clinical Details

* Ammonia co-firing offers a significant advantage by allowing for CO2 emission
reductions without requiring extensive modifications to existing thermal power plant
infrastructure. Ammonia (NH3), a carbon-free fuel, produces no CO2 upon
combustion, thus directly lowering the carbon footprint when co-fired with traditional

fossil fuels.

e Current technical challenges include ensuring combustion stability at high ammonia
co-firing ratios, mitigating the formation of nitrogen oxides (NOx), and ensuring the
material compatibility of plant equipment. However, pioneering demonstration
projects, particularly in Japan, have made significant strides in addressing these

issues, paving the way for increased co-firing percentages.

o The ultimate goal is the complete dedicated combustion of ammonia in thermal power
plants, which would enable zero CO2 emissions. This represents an innovative
approach to decarbonizing the energy sector while maintaining a stable base-load
power supply, crucial for grid stability alongside intermittent renewable energy

sources.



Background & Context

With global climate change imperatives intensifying, the power sector, as one of the
largest emitters of CO2, faces urgent demands for decarbonization. While renewable
energy sources are expanding, stable and dispatchable power generation remains
essential to complement their intermittency. Ammonia co-firing is emerging as a practical
bridge technology that can extend the operational life of existing thermal power plants
while contributing to decarbonization. Furthermore, ammonia's dual role as a hydrogen
carrier facilitates the establishment of comprehensive supply chains, from production to

transportation and end-use, bolstering its potential for widespread adoption.

Strategic Significance & Outlook

Ammonia co-firing technology is anticipated to advance further in the coming years, with
commercial operations at higher co-firing ratios becoming increasingly common. The
Japanese government, in particular, is actively promoting ammonia as a next-generation
clean fuel, supporting domestic technological development and the establishment of
international supply chains. The proliferation of this technology could profoundly impact
decarbonization pathways in coal-dependent nations, especially across Asia. Ultimately,
the establishment of dedicated ammonia combustion technology is expected to play a

substantial role in achieving carbon neutrality across the broader power sector.

Source: https://www.powerinfotoday.com/hydrogen/ammonia-co-firing-technologies-expanding-low-

carbon-fuel-options-for-power-plants/
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#19 Berenberg Boosts ITM Power Target to 110p

Following £86.5M UK Government Funding for 1 GW
Electrolyzer Line

Published Published September 04, 2026 Berenberg” > 'J A h L/R— bk UK
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Berenberg analysts have raised ITM Power's price target to 110p, reflecting
significant UK government backing totaling approximately £86.5 million. This
substantial capital infusion, including equity from Great British Energy and a grant
from the Department for Energy Security and Net Zero, is earmarked for establishing
a new 1 GW per year automated manufacturing line for ITM Power's next-generation
Chronos electrolyzer stacks in the UK. This strategic investment is poised to de-risk
the company's expansion, accelerate its market penetration, and bolster the UK's

position in the global green hydrogen economy.



| IN DEPTH

Background

As global decarbonization efforts intensify, green hydrogen is rapidly gaining prominence
as a critical pillar of the future energy landscape. However, widespread adoption has
been hampered by significant barriers, primarily high manufacturing costs and
insufficient production capacities for key enabling technologies like electrolyzers. The UK
government's substantial financial backing for ITM Power is strategically aimed at
overcoming these challenges, thereby fostering a robust domestic hydrogen industrial
base. Moreover, from an energy security perspective, establishing secure domestic
production capabilities for green hydrogen technologies represents a pressing national

priority amidst a volatile geopolitical environment.

Key Findings

Berenberg analysts have raised their price target for ITM Power from 100p to 110p,
signaling renewed market confidence following a significant UK government funding
package totaling approximately £86.5 million. This substantial investment comprises a
£40 million equity injection from the newly established Great British Energy and a
potential grant of up to £46.5 million from the UK Department for Energy Security and
Net Zero. This capital is specifically earmarked to support ITM Power's ambitious plans
to establish a new 1 GW per year automated manufacturing line for its next-generation
Chronos electrolyzer stack within the United Kingdom, a strategic move poised to
substantially underpin the company's future growth trajectory and market leadership

aspirations in the green hydrogen sector.

Technical & Business Details

» The primary objective of this substantial funding is to facilitate the establishment of a
state-of-the-art 1 GW (gigawatt) per year automated manufacturing line specifically
for the Chronos electrolyzer stack. This scale of production capacity is globally
significant and instrumental in driving down the levelized cost of green hydrogen,

making it increasingly competitive with hydrogen produced from fossil fuels.



o The Chronos electrolyzer stack integrates ITM Power's advanced Proton Exchange
Membrane (PEM) technology, engineered for enhanced efficiency, superior durability,
and inherent scalability. Achieving a 1 GW annual manufacturing capability
represents a transformative ramp-up in the production of these high-performance
electrolyzers, which is crucial for addressing the rapidly escalating global demand for

green hydrogen.

» The equity investment from Great British Energy explicitly underscores the UK
government's strategic commitment to fostering its domestic clean energy industry,
with a particular focus on the nascent but critical green hydrogen sector. This public
capital injection is anticipated to significantly de-risk private sector participation and
catalyze substantial further investment, thereby strategically positioning the UK as a

key hub for hydrogen technology innovation and advanced manufacturing.

Strategic Significance & Outlook

Leveraging this substantial government support, ITM Power is now exceptionally well-
positioned to dramatically expand its Chronos electrolyzer manufacturing capabilities.
This expansion is critical for playing a pivotal role in reducing the overall supply cost of
green hydrogen, making it more accessible and economically viable. Berenberg's
upward revision of ITM Power's price target further signals strong market recognition of
the company's proven technological prowess and the significant growth potential
unlocked by robust government backing. The impending operation of this new 1 GW
manufacturing line will not only enhance ITM Power's global competitiveness but also
lay a crucial foundational stone for the UK to solidify a leading position in green
hydrogen technology innovation, development, and advanced manufacturing on the

international stage.

Source: https://www.investments.halifax.co.uk/research-centre/news-centre/article/?
id=22283616&type=bsm
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#20 World Green Hydrogen Outlook: 50% Demand

Surge by 2030 Faces Project Execution Lags, High
Costs

Published September 11, 2026 Renewable Watch India

| OVERVIEW

The "World Green Hydrogen Outlook" projects a 50% increase in global hydrogen
demand by 2030, reaching 150 MMTPA from 100 MMTPA in 2024. Despite this
growth, only 9% of announced projects have reached final investment decisions, with
significant hurdles observed in emerging markets. Key challenges include fragile
offtake agreements, high capital costs, infrastructure gaps, and persistent high
production costs, although declining renewable electricity and electrolyzer prices are

expected to improve economic viability.
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Key Findings

The latest "World Green Hydrogen Outlook" report forecasts a significant 50% surge in
global hydrogen demand by 2030, projecting an increase from approximately 100 million
tonnes per annum (MMTPA) in 2024 to 150 MMTPA. However, despite this optimistic
demand outlook, the report reveals a critical disconnect: a mere 9% of all announced
green hydrogen projects have successfully reached final investment decisions (FID).
This execution lag is particularly pronounced in emerging markets and stems from a
confluence of challenges, including the fragility of offtake agreements, prohibitively high
capital expenditure, inadequate infrastructure, and persistently high green hydrogen

production costs.

Technical & Market Details

e The report acknowledges the immense growth potential of the green hydrogen
market but concurrently warns of significant barriers to its realization. Securing long-
term offtake agreements is crucial for de-risking large-scale projects and attracting

financing, yet their formation remains a slow process in the current market.

« High capital costs are a primary deterrent, hindering the feasibility of green hydrogen
projects, especially in developing and emerging economies. These projects often
require substantial upfront investment for new hydrogen production, storage, and

transportation infrastructure, rather than leveraging existing systems.

» Green hydrogen production costs remain elevated compared to hydrogen derived
from fossil fuels. Nevertheless, the report highlights that the ongoing decline in
renewable electricity generation costs and electrolyzer prices offers a promising
pathway to improve green hydrogen's economic viability and market competitiveness

in the future, driven by technological advancements and economies of scale.



Background & Context

As nations worldwide commit to net-zero targets and accelerate their transition to a
decarbonized society, green hydrogen is expected to play a pivotal role across various
sectors, including industry, transportation, and energy storage. However, as an nascent
market, it is characterized by considerable uncertainties in policy support, technological
development, supply chain establishment, and business model maturation. This report
transcends mere demand forecasting by spotlighting the practical challenges confronting
the market, urging policymakers and investors to adopt more decisive and targeted

strategies.

Strategic Significance & Outlook

Sustainable growth in the green hydrogen market necessitates consistent governmental
policy support, the establishment of robust financing mechanisms to mitigate risks, and
the development of comprehensive global supply chains. While continued
advancements in renewable energy and electrolyzer technologies are expected to
gradually reduce production costs, strategic investments and collaborative partnerships
are critical in the interim. Accelerating project execution, particularly in emerging
markets, holds immense significance for achieving global decarbonization objectives.
The report strongly emphasizes the need to confront these challenges directly and

leverage proactive measures to unlock the full potential of the green hydrogen economy.

Source: https://renewablewatch.in/2026/09/11/world-green-hydrogen-outlook-report/
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#21 International Solar Alliance Launches Green
Hydrogen & Storage Startup Challenge 2026 to
Accelerate Hard-to-Abate Sector Decarbonization

Published Date unknown International Solar Alliance (ISA) International
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The International Solar Alliance (ISA), through its Green Hydrogen Innovation Centre
(GHIC), has initiated the "Green Hydrogen and Storage Startup Challenge 2026."
This global challenge aims to catalyze innovation in green hydrogen and storage
technologies, specifically targeting startups developing solutions for decarbonizing
hard-to-abate sectors such as heavy industry, shipping, and long-haul transport. The
initiative seeks to empower the next generation of solar entrepreneurs to deliver

critical climate solutions.
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Key Findings

The International Solar Alliance (ISA), leveraging its Green Hydrogen Innovation Centre
(GHIC), has officially launched the "Green Hydrogen and Storage Startup Challenge
2026." This global initiative is designed to spur groundbreaking technological innovations
in the production, storage, and utilization of green hydrogen. The challenge specifically
targets startups focused on developing solutions to decarbonize "hard-to-abate" sectors
—like steel, cement, shipping, and long-haul transport—which are traditionally difficult to
electrify. The overarching goal is to empower and nurture the next generation of solar-

centric entrepreneurs to deliver impactful climate solutions.

Technical & Business Details

e The challenge seeks innovative technologies that can enhance green hydrogen
production efficiency, enable safe and cost-effective storage solutions, and improve
applicability across diverse industrial domains. This includes, but is not limited to,
novel electrolyzer designs, advanced hydrogen liquefaction or solid-state storage

technologies, ammonia conversion pathways, and various fuel cell applications.

o "Hard-to-abate" sectors, characterized by high-heat processes and extensive energy
demands for long-distance transport, cannot be easily electrified. Hydrogen, whether
directly used in fuel cells or converted into synthetic fuels, is considered an
indispensable solution for these areas. Startups are expected to propose concrete

decarbonization pathways tailored to these specific industry needs.

o Through this challenge, the ISA aims to provide promising startups with essential
mentorship, technical assistance, and access to funding opportunities. This support is
intended to help these innovators bring their technologies to market and contribute
significantly to global climate action, marking a crucial step towards building a

sustainable future powered by solar energy.



Background & Context

As nations worldwide accelerate renewable energy deployment to meet Paris Agreement
targets, the decarbonization of industrial and transport sectors beyond electricity
generation remains a formidable challenge. Green hydrogen, produced from renewable
electricity, offers a versatile solution as it can be stored and transported, making it a
promising ultimate decarbonization pathway for these sectors. The launch of such a
challenge by an international body like the ISA is vital for fostering distributed innovation

and cultivating solutions from a broad spectrum of regions, including the Global South.

Strategic Significance & Outlook

The "Green Hydrogen and Storage Startup Challenge 2026" is poised to act as a
catalyst, aggregating innovative ideas from around the globe and accelerating the
commercialization of green hydrogen technologies. Successful startups will gain access
to critical funding and technical expertise, enabling them to introduce their solutions to
the market. This will further accelerate the development of the green hydrogen
ecosystem, contributing to energy transition and economic growth, particularly in
emerging economies. The challenge holds significant potential to deliver concrete
outcomes for both climate action and the broader Sustainable Development Goals
(SDGs).

Source: https://isa.int/hydrogen-solution/
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#22 Syntholene Energy Concludes Phase One Testing
at Iceland SOEC Facility, Initiates High-Power
Operations for Phase Two

Published Published September 08, 2026 Newsfile Corp. 71 ATV K
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Syntholene Energy Corp. has announced the successful conclusion of Phase One
validation at its pioneering geothermally-integrated Solid Oxide Electrolyzer Cell
(SOEC) demonstration facility in Husavik, Iceland. Moving into high-power operations
for Phase Two, this critical advancement underscores SOEC technology's potential
for highly efficient green hydrogen production, leveraging the stable, high-

temperature energy provided by geothermal resources.
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Background: Accelerating Green Hydrogen Production

The global imperative for decarbonization, coupled with escalating concerns over energy
security, is driving unprecedented demand for clean hydrogen. As a versatile energy
carrier, green hydrogen, produced through electrolysis using renewable energy, is
emerging as a cornerstone for future energy systems. Within this rapidly evolving
landscape, Solid Oxide Electrolyzer Cell (SOEC) technology is gaining significant
attention as a next-generation method, distinguished by its potential for superior

efficiency.

In regions rich with stable, high-temperature renewable resources, such as the abundant
geothermal energy in Iceland, the integration of SOEC technology presents a unique
and compelling value proposition. This synergy enables the cost-effective production of
green hydrogen with a minimal environmental footprint, offering distinct advantages over

more intermittent renewable sources like solar and wind power.

Major Milestone: Syntholene Energy Completes Phase One, Advances to High-

Power Phase Two

Syntholene Energy Corp. has announced the successful completion of Phase One
validation at its pioneering geothermally-integrated Solid Oxide Electrolyzer Cell (SOEC)
demonstration facility, strategically located in Husavik, Iceland. This achievement marks
a critical milestone in the development and validation of advanced SOEC technology for
sustainable energy applications. Following this success, the company has officially

initiated Phase Two testing, which involves operations under high-power conditions.

This progression further demonstrates SOEC technology's formidable potential for highly
efficient green hydrogen production, particularly when synergistically integrated with
stable, high-temperature renewable energy sources such as geothermal power. The
Icelandic facility, harnessing the region's abundant geothermal resources, serves as a

vital proving ground for this innovative energy conversion pathway.



Technical Deep Dive: Geothermal-Integrated SOEC Efficiency

At its core, Solid Oxide Electrolyzer Cell (SOEC) technology distinguishes itself by

electrolyzing steam (H,O) at elevated temperatures, typically ranging from 500-850°C.

This high-temperature operation is key to its exceptional efficiency, as a substantial
portion of the energy required for splitting water is supplied as heat rather than
electricity. This fundamental principle results in significantly lower electrical energy
consumption per kilogram of hydrogen produced compared to conventional low-
temperature electrolysis methods (e.g., alkaline or PEM electrolysis), where nearly all
energy is supplied electrically. This inherent high thermal efficiency is particularly
advantageous in environments with consistent, high-grade heat sources, such as
geothermal power plants, enabling optimized overall energy utilization and reduced

operational costs.

Phase One of the testing regimen at the Husavik facility was dedicated to the
foundational validation of the SOEC system. This initial phase rigorously assessed the
fundamental functionality, intrinsic stability, and initial performance characteristics of the
SOEC stacks. The comprehensive dataset accrued from this crucial phase is
indispensable for validating the preliminary system design, verifying operational
parameters, and providing critical insights that will inform subsequent design

optimizations and scaling efforts.

With Phase Two now underway, Syntholene Energy is pushing the SOEC system to
operate under higher power loads and more demanding production conditions. The
primary objectives for this phase include a thorough assessment of the system's long-
term durability, sustained stability, and performance limitations when operating at
maximum output. Data harvested from this phase will be instrumental in quantifying
system reliability, understanding degradation mechanisms, and establishing the
economic viability essential for future commercial-scale deployments. The strategic
integration with geothermal energy not only enhances the system's thermal efficiency but
also confers significant environmental benefits, enabling the production of green

hydrogen from a continuous, renewable energy source.



Strategic Implications and Global Outlook

The successful conclusion of Syntholene Energy Corp.'s Phase Two high-power testing
will signify a major leap forward in the journey towards the commercialization of
advanced SOEC technology. The comprehensive operational data derived from these
intensive, high-power conditions will be critical for finalizing the industrial-scale system
design and informing crucial investment decisions for future large-scale plant
deployments. The specific synergy of geothermal energy and SOEC technology is
poised to become an exceptionally competitive pathway for green hydrogen production,

particularly in geothermally endowed regions worldwide.

Consequently, the positive outcomes from this pioneering demonstration in Iceland are
anticipated to significantly accelerate the global adoption of SOEC technology in other
geothermal-rich areas, establishing a robust blueprint for sustainable hydrogen
economies. This strategic development is expected to play a pivotal role in diversifying
and enhancing the resilience of the burgeoning global green hydrogen supply chain,

contributing substantially to global decarbonization efforts and energy security.

Source: https://www.newsfilecorp.com/news/alternative-energy
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