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EU commits €1.09B to nine green H2 projects,
targeting 1.1 GW electrolysis capacity and 1.3M
tonnes H2 production.

Nel ASA launches next-gen pressurized alkaline
electrolyzer targeting sub-$1,450/kW for 25MW
plants, improving efficiency.

Plug Power reports 22% revenue growth and
71% gross margin improvement in Q1 2026,
targeting Q4 EBITDAS breakeven.

thyssenkrupp nucera quadruples Q2 order intake
to €316M, securing 300MW electrolyzer for Spain
and 260MW FEED in India.

Japanese and German firms partner to establish a
Japan-Europe liquefied hydrogen supply chain via
Hamburg Port by early 2030s.

UC Irvine study identifies steel, shipping, and
heavy-duty trucking as top sectors for renewable
hydrogen's societal value ($5-$8/kg).

Aternium selects Siemens Energy for FEED of a
®@®®6® USclean H2 project integrating heavy water
[ ] extraction for fusion, semiconductors, and
pharma.

Siemens Energy advocates for Oman as a green
hydrogen hub, highlighting its electrolyzer and
hydrogen-ready gas turbine technologies.

Toyota and Hyroad partner to deploy 40
hydrogen fuel cell Class 8 trucks and an
integrated H2 ecosystem in Southern California.
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I Three Questions That Demand Your Decision This Week

@ Is your electrolyzer cost competitive with Nel's sub-$1,450/kW target?

Nel ASA's new pressurized alkaline electrolyzer aims for aggressive cost reduction. US/EU manufacturers must
benchmark their CAPEX and efficiency to avoid being outpriced in the rapidly scaling green hydrogen market.

® How exposed is your heavy industry or logistics to hydrogen-driven decarbonization?

New H2 ecosystems (Toyota/Hyroad) and policy drivers (UC Irvine study, EU funding) are accelerating H2
adoption in steel, shipping, and trucking. Assess your sector's transition readiness and supply chain.

© Are you leveraging high-value co-products like heavy water in your hydrogen projects?

Aternium's project with Siemens Energy demonstrates a strategy to diversify revenue streams by extracting
heavy water from H2 production. Explore similar opportunities to enhance project economics.

I Opportunities vs. Threats for US/European Companies

Opportunity vs. Threat Matrix for US/European Companies
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I Deep Dive @ — EU Funds 1.1 GW Green Hydrogen Projects

#01 | 2026/05/12 | Sustainable Construction Now | Tech Novelty® ® OOO Proximity® ® ® OO Market Impacte ® ® ® O
Data Reliability® ® ® ® O US/EU Relevanccoe ® @ ® ®

The European Commission has allocated €1.09 billion from its Innovation Fund to nine green hydrogen
projects across seven member states, aiming to establish 1.1 GW of electrolysis capacity.

This investment is projected to yield over 1.3 million tonnes of renewable and low-carbon hydrogen within

the first decade, significantly contributing to Europe's decarbonization and energy independence goals.

» Strategic Analyst's Perspective

The €1.09 billion EU funding for 1.1 GW electrolysis capacity is a critical market signal, but the
2.5-5 year timeline for operation means significant execution risk remains. Published numbers
are realistic given the fixed-premium support model. Technical barriers include scaling up
electrolyzer manufacturing and ensuring reliable renewable energy supply for these large
projects. [Opportunity] for US/EU electrolyzer manufacturers and engineering firms to bid for
these projects and for US firms to learn from EU policy mechanisms. [Threat] for non-EU
companies if local content requirements become stringent. [Strategy] team should analyze EU
funding mechanisms for replication or competitive response. [Business Dev] should identify
project consortia for partnership by Q3 2026.

I Deep Dive @ — Nel ASA Unveils Next-Gen Alkaline Electrolyzer

#02 | 2026/05/08 | PV Magazine | Tech Novelty® ® ® ® O Proximity® @ ® ® O Market Impact® ® ® ® O Data

Reliability® ® ® ® O US/EU Relevancce @ ® ® ®

Nel ASA has commercially launched its next-generation pressurized alkaline electrolyzer platform, targeting a
turnkey full-scope cost of under $1,450/kW for 25 MW plants.

This innovation leverages a modular design and direct 30-bar hydrogen output to minimize CAPEX and
downstream compression, positioning alkaline electrolysis for accelerated deployment in hard-to-abate

industrial sectors.

» Strategic Analyst's Perspective

Nel's sub-$1,450/kW target for 25MW plants is aggressive and, if achieved at scale, will be a
game-changer for green hydrogen economics. While the modular design and gigafactory
production support this, real-world performance and long-term reliability at this cost point need
validation. Technical barriers include ensuring consistent purity at 30 bar and optimizing
balance-of-plant costs. [Opportunity] for US/EU industrial users to procure more cost-effective
green hydrogen. [Threat] for competing electrolyzer manufacturers (PEM, other alkaline) who
must now accelerate their cost-down roadmaps. [R&D;] and [Procurement] teams should
immediately benchmark this against current offerings and future plans, assessing competitive
gaps by end of Q2 2026.
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I Deep Dive @ — Toyota & Hyroad Deploy H2 Truck Ecosystem

#09 | 2026/05/12 | electrive.com | Tech Novelty® ® ® OO Proximity® ® ® ® O Market Impact® ® ® ® O Data

Reliability® ® ® OO US/EU Relevancco ® ® ® ®

Toyota Motor North America and Hyroad Energy partnered to deploy 40 hydrogen fuel cell Class 8
commercial trucks and an integrated H2 ecosystem in Southern California.

This collaboration integrates vehicles, maintenance, software, and critical hydrogen fueling infrastructure,

with Toyota supplying fuel via its proprietary infrastructure, accelerating zero-emission freight.

» Strategic Analyst's Perspective

The deployment of 40 H2 fuel cell trucks with an integrated ecosystem in California is a strong
validation of hydrogen's viability for heavy-duty transport. The 'vehicles, maintenance,
software, and fuel' model is crucial for nascent markets. Published numbers are realistic for a
pilot deployment. Technical barriers include scaling H2 fueling infrastructure rapidly and
ensuring fuel cell durability in demanding commercial operations. [Opportunity] for US/EU fleet
operators to transition to zero-emission transport with a proven model and for H2
infrastructure providers. [Threat] for traditional diesel engine manufacturers and
battery-electric truck developers in this segment. [Business Dev] and [Strategy] should
evaluate this integrated ecosystem model for replication in other key logistics hubs by Q4
2026.

I Other Notable Articles

Plug Power Achieves 22% Revenue Growth (Plug Power Inc.)
Tech Novelty® @ OOO Proximity® @ ® ® ® Market Impact®e @ @ OO

Strong Q1 financials from a major US H2 player indicate growing market traction and improving operational

efficiency.

thyssenkrupp nucera Quadruples Order Intake (thyssenkrupp nucera AG & Co KGaA)

Tech Novelty® ® OOO Proximity® @ @ ® O Market Impacte ® @ @ O

Significant order growth for a German electrolyzer firm highlights robust demand for large-scale green H2
projects in Europe and India.

Japanese and German Industrial Giants Form Alliance (JIIIFET %)

Tech Novelty® @ ® OO Proximity® @ @ OO Market Impact®e @ @ @ O
A Japan-Europe LH2 supply chain by early 2030s signals the emergence of global hydrogen trade routes and

new energy security paradigms.

Aternium Selects Siemens Energy for FEED (Modern Power Systems)
Tech Novelty® ® ® OO Proximity® @ ® OO Market Impacte @ @ OO

Unigue US project integrates clean H2 production with heavy water extraction, opening high-value markets
(fusion, semiconductors).
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I Recommended Actions This Week

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

I Immediate (this week)

e [R&D;] Benchmark current electrolyzer CAPEX and efficiency against Nel ASA's sub-$1,450/kW target
for 25MW plants. Identify critical gaps.

e [Procurement] Assess the impact of EU's €1.09B green hydrogen funding on European electrolyzer
and component supplier capacity and pricing.

e [Strategy] Begin internal assessment of heavy industry (steel, shipping) and heavy-duty trucking
decarbonization pathways, considering H2 integration.

| Short-term (1 month)

¢ [Business Dev] Identify potential partners or consortia involved in the EU-funded green hydrogen
projects for collaborative opportunities.

e [R&D;] Investigate the technical feasibility and economic benefits of integrating heavy water
(deuterium) extraction into planned or existing hydrogen production facilities.

e [Procurement] Engage with Toyota/Hyroad or similar H2 ecosystem providers to understand the
integrated model for fuel cell truck deployment and fueling infrastructure.

| Medium-long term (quarter+)

e [Strategy] Develop a comprehensive competitive intelligence report on global electrolyzer cost
roadmaps, focusing on alkaline and PEM technologies.

e [Executive] Formulate a strategic response to the emerging Japan-Europe liquefied hydrogen supply
chain, evaluating its impact on global energy security and trade routes.

¢ [R&D;] Initiate pilot projects or partnerships to test hydrogen fuel cell solutions for long-haul trucking
and maritime applications in US/EU markets.

e [Legal/IP] Review intellectual property landscape around integrated hydrogen production and
co-product extraction technologies (e.g., heavy water).

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-05-18
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EU Allocates €1.09 Billion to Nine Green Hydrogen
Projects, Driving 1.1 GW Electrolysis Capacity

Published May 12, 2026  Sustainable Construction Now  Europe

| overview

The European Commission has awarded approximately €1.09 billion from its
Innovation Fund to nine pioneering hydrogen production projects across seven
member states. This significant investment aims to establish around 1.1 GW of
electrolysis capacity, projected to yield over 1.3 million tonnes of renewable and low-
carbon hydrogen within the first decade of operation. The initiative provides crucial
financial support, through fixed-premium payments, to bridge the cost gap between
conventional and clean hydrogen, thereby accelerating Europe's decarbonization

efforts and bolstering energy independence.



| N DEPTH

Background and Strategic Imperative

The European Union has positioned green hydrogen as a cornerstone of its ambitious
climate and energy independence strategies. The European Hydrogen Bank was
established to de-risk early-stage hydrogen projects and accelerate market development
by providing financial incentives to overcome initial cost disparities. The recent
announcement of the third auction results underscores the EU's firm commitment to
tangible project execution and scaling up domestic clean hydrogen production

capabilities.

Key Allocations and Project Scope

The European Commission has committed approximately €1.09 billion from the EU
Innovation Fund to nine hydrogen production projects spanning seven countries. These
include significant ventures such as MorGen Energy's 300 MWe NJK project and Hy2gen
Nordic AS's 100 MWe ALBA project in Denmark, and Vetyalfa Oy's Cloudberry project in
Finland. Collectively, these projects will add approximately 1.1 gigawatts (GW) of
electrolysis capacity, with an expected production of over 1.3 million tonnes of
renewable and low-carbon hydrogen over their first ten years. This is anticipated to avert

roughly 9 million tonnes of CO2 equivalent emissions.

The financial support is structured as a fixed premium, ranging from €0.44 to €3.81 per
kilogram of certified hydrogen, disbursed for up to ten years. This mechanism is
designed to enhance the economic viability of clean hydrogen projects, making them
more attractive for private investment and enabling large-scale deployment. Notably, the
lowest bid was secured by Finland's Vetyalfa Oy at €0.44/kg, highlighting increasing cost

competitiveness in the sector.



Technical Significance and Outlook

This substantial funding marks a critical step towards accelerating the commercialization
of large-scale renewable hydrogen production technologies across Europe. The
deployment of over a gigawatt of electrolyzer capacity will support the decarbonization
of hard-to-abate industrial sectors, facilitate hydrogen integration in transport (maritime,
aviation), and enable the production of green chemicals. Developers are mandated to
secure full financing within 2.5 years and commence operations within 5 years of grant
agreement signature, imposing a rigorous timeline for project delivery. Success in these

endeavors will solidify Europe's position as a global leader in the emerging clean
hydrogen economy.

e The fixed premium model effectively mitigates financial risks for nascent hydrogen
projects, fostering market entry.

e The aggregated 1.1 GW electrolysis capacity significantly contributes to the EU's
RePowerEU targets.

¢ Inclusion of electrolytically produced low-carbon hydrogen expands the scope of

eligible projects, supporting diverse clean production pathways.

Source: https://www.sustainableconstruction-now.com/article/514246/eu-selects-1.1-gw-hydrogen-

projects-across-seven-countries-to-boost-clean-energy-transition-and-reduce-industrial-emissions

Collected: May 15, 2026 | Automated Research System (Gemini API)
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Nel ASA Unveils Next-Generation Pressurized Alkaline
Electrolyzer, Targeting Sub-$1,450/kW for Green
Hydrogen Production

Published May 08, 2026 PV Magazine Europe (Norway)

| overview

Nel ASA has commercially launched its next-generation pressurized alkaline
electrolyzer platform, engineered to drastically reduce green hydrogen production
costs and improve efficiency. The system targets a turnkey full-scope cost of under
$1,450/kW for 25 MW plants, leveraging a modular design and direct 30-bar
hydrogen output to minimize CAPEX and downstream compression needs. This
advancement positions alkaline electrolysis for accelerated deployment in hard-to-
abate industrial sectors, potentially unlocking new, economically viable hydrogen

business cases.



| N DEPTH

Technological Breakthrough and Market Context

The widespread adoption of green hydrogen necessitates significant reductions in
electrolyzer system costs and enhancements in operational efficiency. While existing
technologies continue to evolve, the economic viability and deployment complexity of
large-scale projects remain considerable challenges. Nel ASA, a leader in electrolysis, has
addressed these issues by introducing its next-generation pressurized alkaline
electrolyzer platform, designed to redefine cost-efficiency and scalability in green

hydrogen production.

Key Features and Performance Metrics

Nel ASA's newly launched electrolyzer system incorporates several key innovations.
Primarily, it targets a remarkable reduction in capital expenditure (CAPEX), aiming for a
turnkey full-scope cost below $1,450 per kilowatt for 25 MW plants. This aggressive cost
target is anticipated to significantly improve the economic feasibility of large-scale
projects, with further synergies expected for even larger installations through

standardized components and economies of scale in manufacturing.

Secondly, the system emphasizes simplified, modular design. Manufactured at Nel's
highly automated Hergya gigafactory, which boasts an annual production capacity of up
to 1 GW (expandable to 4 GW), the electrolyzer is delivered in modular units. This
approach streamlines plant installation and reduces overall project complexity, enabling
faster deployment. Thirdly, the system operates under pressure, producing hydrogen
directly at 30 bar with 99.99% purity. This eliminates or significantly reduces the need for
expensive downstream compression, leading to lower energy consumption and

associated CAPEX.



Industrial Impact and Future Outlook

The introduction of this advanced pressurized alkaline electrolyzer platform is poised to
accelerate the decarbonization of energy-intensive industries such as refining, chemical
production, steelmaking, ammonia synthesis, and eSAF (sustainable aviation fuel)
manufacturing. By making green hydrogen more cost-competitive and accessible, the
technology aims to unlock previously uneconomical hydrogen business cases, fostering a
sustainable transition in these critical sectors. Nel expects this platform to play a pivotal
role in making green hydrogen competitive with fossil-derived alternatives, driving a
significant shift in the global energy landscape. Future success hinges on its ability to
meet promised performance and cost-efficiency targets in real-world large-scale

commercial projects and gain broad market acceptance.

e The pressurized alkaline electrolyzer generates 99.99% pure hydrogen at 30 bar.
e Modular design significantly reduces plant construction complexity and duration.

¢ Gigafactory production enables mass scaling and cost advantages.

Source: https://www.pv-magazine.com/2026/05/08/the-hydrogen-stream-nel-asa-lAunches-new-

pressurized-alkaline-electrolyzer/

Collected: May 15, 2026 | Automated Research System (Gemini API)
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Plug Power Achieves 22% Revenue Growth and 71%
Margin Improvement in Q1 2026, Targeting Q4
EBITDAS Breakeven

Published May 11, 2026  Plug Power Inc.  USA

| overview

Plug Power Inc. reported robust Q1 2026 financial results, achieving a 22% year-over-
year revenue increase to $163.5 million and a significant 71% improvement in GAAP
gross margin to -13%. This performance was driven by strong growth in its material
handling and electrolyzer businesses, coupled with optimized service execution and
fuel procurement. The company maintains its focus on margin expansion and

disciplined capital allocation, aiming for EBITDAS breakeven by Q4 2026.



| N DEPTH

Strategic Context and Financial Performance

Plug Power Inc., a prominent provider of hydrogen energy solutions, has announced
compelling growth and operational efficiency improvements in its Q1 2026 financial
report. The company is actively working to enhance the profitability of its operations
while expanding its market footprint in hydrogen fuel cell and electrolyzer technologies.
These quarterly results indicate that its strategic initiatives are beginning to yield

concrete benefits amidst a burgeoning hydrogen economy.

Key Financial Indicators and Business Momentum

For the first quarter of 2026, Plug Power recorded revenues of $163.5 million, marking a
22% increase compared to the same period last year. This growth was primarily fueled by
the continued expansion of fuel cell systems for forklifts in the material handling sector
and rising demand within its electrolyzer business. Notably, the GAAP gross margin saw
a substantial 71% improvement year-over-year, narrowing to -13%. This positive trend is
attributed to successful cost optimization measures, enhanced service execution, and a

more efficient fuel procurement strategy.

The company reported solid progress across its core business segments: material
handling, electrolyzers, and hydrogen fuel supply. The electrolyzer business, in particular,
continues to grow as a critical pillar supporting the foundational infrastructure of the
hydrogen economy. As of the end of the quarter, Plug Power maintained strong liquidity
with approximately $802 million in cash and cash equivalents. It anticipates generating
over $275 million in additional proceeds from hydrogen-related asset monetization
initiatives throughout 2026. Through these efforts, Plug Power has set a strategic
objective to achieve EBITDAS (Earnings Before Interest, Taxes, Depreciation, Amortization,

and Stock-based Compensation) breakeven by the fourth quarter of 2026.



Future Outlook and Challenges

Plug Power's strengthened liquidity and improving profitability signal positive
momentum for the widespread adoption of hydrogen energy. The company identifies
global trends such as enhanced energy security, alleviated grid constraints, and industrial
decarbonization as powerful drivers for hydrogen demand. The primary challenge
moving forward will be to transition from a GAAP net loss to full-year profitability
through disciplined operational execution. Sustained cost management, continuous
improvement in product reliability, and successful monetization of large-scale projects
are crucial for achieving long-term growth and building investor confidence in the

evolving hydrogen market.

e Material handling and electrolyzer segments drove revenue growth.
e Improvements in service execution and fuel procurement boosted gross margin.

e Targeting EBITDAS breakeven by Q4 2026 underscores financial optimization efforts.

Source: https://www.ir.plugpower.com/press-releases/news-details/2026/Plug-Power-Reports-Strong-Q1-

2026-Results-with-22-Revenue-Growth-and-71-Margin-Improvement-Year-over-Year/default.aspx

Collected: May 15, 2026 | Automated Research System (Gemini API)
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thyssenkrupp nucera Quadruples Order Intake to

€316M in Q2, Securing Major 300MW Green Hydrogen
Project in Southern Europe

Published May 12, 2026  thyssenkrupp nucera AG & Co KGaA Europe (Germany)

| overview

thyssenkrupp nucera announced a near fourfold increase in order intake to €316
million in Q2 of fiscal year 2025/2026, boosting its order backlog to €732 million. This
growth is largely driven by a 300 MW electrolyzer order for Spain's "Andalusia Green
Hydrogen Valley" project and a 260 MW green hydrogen FEED study in India,
underscoring strong demand for its alkaline water electrolysis technology. Despite an
expanded net loss of €64 million due to project costs, the company is implementing
cost-cutting measures and expanding its product portfolio, including standardized

120 MW "plug-and-play" systems.



| N DEPTH

Market Demand and Strategic Positioning

The global drive for decarbonization has significantly amplified demand for green
hydrogen, placing electrolyzer manufacturers at the forefront of the energy transition.
thyssenkrupp nucera, a leading provider of alkaline water electrolysis technology, is
strategically capitalizing on this expanding market. The company's performance in the

second quarter of fiscal year 2025/2026 robustly reflects this market momentum.

Major Order Wins and Business Expansion

In Q2 FY 2025/2026, thyssenkrupp nucera reported a quadrupling of its order intake to
€316 million compared to the previous year's period, resulting in a total order backlog of
€732 million. This strong performance is supported by resilient demand in both its green

hydrogen (gH2) and chlor-alkali (CA) business segments.

Specifically within the green hydrogen sector, the company secured a landmark order for
a total of 300 megawatts (MW) of electrolyzer capacity for the "Andalusia Green
Hydrogen Valley" project in Spain, spearheaded by Moeve. This facility is poised to
become one of the largest green hydrogen plants in Southern Europe, highlighting the
critical role of thyssenkrupp nucera's technology in large-scale, cross-regional initiatives.
Furthermore, the company was awarded the Front-End Engineering Design (FEED) study
for a 260 MW green hydrogen project in India. This Indian project, planned near the
Mulapeta port on the east coast, aims primarily for green ammonia export to Europe,

further cementing the company's contribution to international hydrogen supply chains.



Financial Challenges and Future Outlook

Despite the substantial order growth, thyssenkrupp nucera also reported an expanded
net loss of €64 million for Q2 FY 2025/2026, primarily due to high costs associated with
ongoing green hydrogen projects and special items from the conclusion of a pilot
contract in the U.S. In response, the company is actively implementing cost-reduction
measures, targeting annual savings of €25 million by FY 2026/27. It is also expanding its
product portfolio to include standardized 120 MW "plug-and-play" electrolyzer systems
and comprehensive 360-degree lifecycle services. These strategic moves are aimed at
addressing increasing market demand while ensuring long-term profitability and
business sustainability. The key challenges ahead will be the efficient execution of its
growing order backlog and stringent cost management to transition to consistent

profitability.
e Secured 300 MW electrolyzer order for Spain's "Andalusia Green Hydrogen Valley"
project, largest in Southern Europe.

e Awarded FEED study for a 260 MW green hydrogen project in India, targeting green

ammonia export to Europe.

e Implemented cost-saving initiatives aiming for €25 million annual savings by FY
2026/27.

¢ Introduced standardized 120 MW plug&play electrolyzer systems to product

offerings.

Source: https://www.thyssenkrupp-nucera.com/newsroom/stories-press-releases/thyssenkrupp-nucera-

reports-significant-new-orders-and-quadruples-order-intake-in-the-second-quarter

Collected: May 15, 2026 | Automated Research System (Gemini API)
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Japanese and German Industrial Giants Form Alliance

to Develop Japan-Europe Liquefied Hydrogen Supply
Chain

Published May 11,2026 JIIEET % Japan

| overview

A consortium comprising MB Energy, Daimler Truck, and Kawasaki Heavy Industries
has signed a Joint Development Agreement to establish a liquefied hydrogen (LH2)
supply chain between Japan and Europe. Centered around Hamburg Port, the
collaboration leverages each company's expertise in LH2 storage, transport, and
supply infrastructure. The initiative aims for commercial operation by the early 2030s,

representing a significant step toward large-scale global hydrogen utilization.



| N DEPTH

Forging International Hydrogen Pathways

As the global energy transition accelerates, the establishment of stable, cross-border
clean hydrogen supply chains has become a critical imperative. Liquefied hydrogen (LH2)
is gaining prominence as a viable carrier for long-distance transport, driving intensive
technological development and infrastructure build-out worldwide. In this context, the
strategic alliance between leading Japanese and German industrial entities marks a

significant milestone toward realizing a global hydrogen economy.

Strategic Partnership and Core Competencies

Three industry leaders—MB Energy and Kawasaki Heavy Industries from Japan, and
Daimler Truck from Germany—have formalized a Joint Development Agreement (JDA) to
construct a liquefied hydrogen supply chain connecting Japan and Europe. This
partnership is designed to synergize each company's specialized knowledge and
technological strengths. Kawasaki Heavy Industries will contribute its extensive expertise
in the design and manufacturing of LH2 carriers, liquefaction plants, and large-scale
storage tanks, forming the core infrastructure of the supply chain. Daimler Truck, on the
other hand, brings its hydrogen fuel cell truck technology and insights into hydrogen
demand-side infrastructure within Europe. MB Energy will oversee overall energy supply

solutions and project management, aiming for seamless supply chain operations.

Hamburg Port in Germany is envisioned as a key hub for this joint development, serving
as a critical gateway for LH2 imports and distribution into Europe. The long-term
objective is to establish commercial LH2 supply operations by the early 2030s, thereby

facilitating the broader adoption of hydrogen in heavy industry and mobility sectors.



Technical and Policy Significance, and Future Challenges

This collaboration holds substantial technical and policy significance by addressing the
complex challenges of large-scale international LH2 transport. Ensuring the stable and
safe transport and storage of hydrogen at cryogenic temperatures, while minimizing
energy losses, is paramount. The integration with hydrogen fuel cell trucks for terrestrial
distribution is expected to enhance end-to-end supply chain efficiency. From a policy
perspective, this initiative promises to contribute to the decarbonization goals of both
Japan and Europe, while potentially bolstering energy security for both regions. Future
challenges include further reducing LH2 transport and storage costs, streamlining
regulatory frameworks and international cooperation for infrastructure investments, and

securing long-term offtake agreements to ensure project viability.
e Kawasaki Heavy Industries contributes LH2 carrier, liquefaction plant, and storage
tank technology.

e Daimler Truck focuses on European hydrogen mobility demand and associated

infrastructure.

e Hamburg Port designated as a key hub, targeting commercial operations by the early
2030s.

Source: https://global kawasaki.com/en/corp/newsroom/category/pressrelease/index.html
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UC Irvine Study Pinpoints Steel, Shipping, and Heavy-
Duty Trucking as Top Beneficiaries of Renewable
Hydrogen's Societal Value
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| overview

Researchers at UC Irvine identified steel production, international shipping, and long-
haul heavy-duty trucking as the sectors where electrolytically produced renewable
hydrogen delivers the greatest societal value. Their analysis indicates that deploying
clean hydrogen in these applications could generate over $5 to $8 per kilogram in
societal benefits, encompassing climate mitigation, air quality improvements, and
public health enhancements. This study provides a data-driven framework for
policymakers and industry leaders to prioritize hydrogen investments for maximum

public good.
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Context and Research Mandate

Clean hydrogen is widely recognized as a pivotal tool for global decarbonization, yet its
widespread adoption is still hampered by high costs and infrastructure challenges. To
effectively deploy limited resources and generate the maximum public benefit, a
scientific evaluation of which industries and applications should receive priority for
hydrogen investment is essential. A research team at the University of California, Irvine
(UC Irvine) undertook this challenge, quantitatively analyzing the societal benefits

derived from renewable electricity-produced hydrogen.

Key Findings: Identifying High-Value Applications

The UC Irvine researchers concluded that renewable hydrogen, produced via electrolysis
from renewable electricity, offers the highest societal value when applied to specific
sectors. Their findings highlight three primary areas: steel production, international
shipping, and long-haul heavy-duty trucking. In these applications, replacing
conventional fossil fuels with hydrogen not only significantly reduces greenhouse gas
emissions but also generates broader indirect benefits, including substantial
improvements in air quality, enhanced public health outcomes, and decreased reliance

on finite natural resources.

The study quantitatively estimated these aggregated societal benefits to be potentially
worth more than $5 to $8 per kilogram of hydrogen. For instance, hydrogen direct
reduction (H-DRI) in steelmaking dramatically cuts CO2 and PM2.5 (fine particulate
matter) emissions associated with coal-based blast furnaces. Similarly, the use of fuel
cells in long-haul trucks and maritime vessels is expected to significantly improve air
quality, particularly in urban areas and port zones, thereby reducing public health

burdens on local populations.



Policy Implications and Industry Impact

This research provides a critical, data-driven framework for policymakers and industry
leaders to strategically prioritize investments in hydrogen infrastructure and technology
development. By evaluating hydrogen's value through a multi-faceted lens that includes
environmental, social, and public health considerations—beyond mere economic cost-
effectiveness—more impactful policy decisions can be made. While high production
costs, substantial energy requirements, and limited supply currently remain challenges
for widespread clean hydrogen adoption, targeted policy incentives and investments in
these high-value applications are key to maximizing overall societal benefits and

accelerating the broader hydrogen economy.

e Steel production, international shipping, and long-haul heavy-duty trucking offer the
greatest societal benefits for hydrogen deployment.

e Societal benefits are quantitatively valued at over $5-$8 per kilogram of hydrogen.

e Benefits include climate impact reduction, air quality improvement, better public

health, and reduced natural resource demand.

Source: https://news.uci.edu/2026/05/12/uc-irvine-team-identifies-where-renewable-hydrogen-delivers-

the-greatest-social-benefit/
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Aternium Selects Siemens Energy for FEED of Mid-
Atlantic Clean Hydrogen Project Integrating Heavy
Water Extraction
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| overview

Aternium has chosen Siemens Energy to lead the Front-End Engineering Design
(FEED) for its planned Mid-Atlantic clean hydrogen production facility. This unique
project aims not only to supply clean hydrogen to hard-to-abate industrial sectors
but also to extract heavy water (deuterium) for advanced industries such as nuclear
fusion, semiconductors, and pharmaceuticals. The FEED work will focus on
standardizing and optimizing plant design to meet stringent safety, environmental,

and operational requirements.
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Project Context and Unique Value Proposition

As part of the broader energy transition strategy in the United States, the production and
utilization of clean hydrogen are crucial for decarbonizing heavy industries and
specialized sectors. Aternium's planned clean hydrogen production project in the Mid-
Atlantic region stands out with its innovative, multi-purpose approach: in addition to
generating hydrogen as an energy carrier, it aims to simultaneously extract heavy water
(deuterium), a high-value co-product. This integrated objective significantly enhances

both the economic and strategic value of the project.

Collaboration with Siemens Energy and the Role of FEED

For this ambitious undertaking, Aternium has selected Siemens Energy, a global leader in
energy technology, as its Front-End Engineering Design (FEED) partner. The FEED phase
is a critical initial stage that involves evaluating technical feasibility, optimizing plant
design, refining cost estimates, and identifying and mitigating risks. Siemens Energy will
leverage its extensive engineering expertise and experience across the hydrogen value
chain, including electrolyzer technology, to ensure the robust and efficient design of

Aternium's clean hydrogen production facility.

A primary focus of the FEED work is the standardization and optimization of the plant
design. This includes adhering to the highest safety standards, complying with strict
environmental regulations, and fulfilling long-term operational requirements. Kiewit
Engineering Group will also contribute its deep experience to support the FEED, further
enhancing the project's viability and ensuring comprehensive engineering

considerations.



Technical Significance and Industrial Impact

The most notable technical significance of this project lies in its integration of clean
hydrogen production with heavy water extraction. Heavy water (D,0O) is a critical isotope
used not only as fuel and neutron moderator in nuclear fusion reactors but also in
advanced technology sectors such as semiconductor manufacturing, fiber optics, OLED
displays, and pharmaceuticals. By extracting heavy water as a byproduct of hydrogen
production, the project can address multiple high-value markets and diversify its revenue
streams. This provides a more robust economic foundation compared to single-purpose
hydrogen production facilities and enables contributions to a broader low-carbon
industrial ecosystem. The forthcoming challenge will be to overcome the technical

complexities of the integrated process and demonstrate large-scale commercial viability.

¢ Integrated project for clean hydrogen production and heavy water extraction.

e Heavy water used in nuclear fusion, semiconductors, pharmaceuticals, and other

advanced industries.

e Siemens Energy and Kiewit Engineering Group lead the FEED phase.

Source: https://www.modernpowersystems.com/news/aternium-selects-siemens-energy-for-feed-on-

mid-atlantic-clean-hydrogen-project/
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Siemens Energy Advocates for Oman as a Green
Hydrogen Hub, Highlights Hydrogen-Ready Power
Generation Technologies
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| overview

Lubna AL WAHAIBI of Siemens Energy Oman emphasizes Oman's potential as a
competitive green hydrogen hub, with Siemens Energy contributing across the entire
value chain through electrolyzer technology, hydrogen-ready gas turbines, and grid
infrastructure. Collaborating with the Omani government and industry partners,
including an MoU with the Oman Investment Authority for local electrolyzer
assembly, Siemens Energy is translating the national hydrogen strategy into
actionable projects. The firm highlights hydrogen-ready turbines as crucial for energy

security and integrating renewables.
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Oman's Strategic Position in the Green Hydrogen Landscape

The Middle East region, endowed with abundant renewable energy resources, holds
significant potential to become a global center for green hydrogen production. Oman is
particularly well-positioned, leveraging its strong solar and wind resources, strategic
geographical location, and potential for export infrastructure to establish itself as a
competitive green hydrogen hub. Lubna AL WAHAIBI, Managing Director of Siemens
Energy Oman, underscores that Oman possesses the fundamental assets required to

achieve this ambitious goal.

Siemens Energy's Contribution and Technological Solutions

Siemens Energy is playing a comprehensive role in Oman's hydrogen economy
development, offering a wide array of technologies and solutions across the entire value
chain. This includes state-of-the-art electrolyzer technology for green hydrogen
production, hydrogen-ready gas turbines compatible with existing natural gas
infrastructure and capable of transitioning to hydrogen combustion, and advanced grid
solutions to integrate growing renewable energy sources and hydrogen-related
infrastructure. The hydrogen-ready gas turbines, in particular, are expected to provide
flexible power generation, crucial for ensuring energy security and complementing the

intermittency of renewable energy in Oman's evolving energy mix.

The company is working closely with the Omani government and key industrial partners
to translate the national hydrogen strategy into concrete, implementable projects. A
Memorandum of Understanding (MOU) signed with the Oman Investment Authority
(OIA) also explores opportunities for localizing electrolyzer assembly, which could
contribute to the development of domestic industries and job creation within the

Sultanate.



Policy Recommendations and Future Challenges

Lubna AL WAHAIBI emphasizes that for Oman to fully realize its potential as a green
hydrogen hub, a synchronized approach involving policy, infrastructure, and demand is
essential. Key challenges ahead include accelerating decision-making to transition
projects from planning to operational phases, securing long-term offtakers through
international collaborations, and developing cost-effective shared infrastructure. Siemens
Energy aims to be a long-term partner in addressing these challenges and supporting

Oman's successful transition to a low-carbon economy.
e Oman possesses strong potential as a green hydrogen hub due to abundant
renewables and strategic location.

e Siemens Energy provides electrolyzer technology, hydrogen-ready gas turbines, and

grid infrastructure.
e MOU with Oman Investment Authority explores local electrolyzer assembly.

e Coordinated policy, infrastructure, and demand generation are critical for hub

establishment.

Source: https://theenergyyear.com/articles/hydrogen-ready-generation-technologies-for-oman/
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Toyota and Hyroad Partner to Deploy 40 Fuel Cell Class
8 Trucks and Integrated H2 Ecosystem in Southern
California
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| overview

Toyota Motor North America and Hyroad Energy have signed an agreement to deploy
40 hydrogen fuel cell Class 8 commercial trucks across Southern California. This
collaboration integrates vehicles, maintenance, software, and critical hydrogen fueling
infrastructure under a single commercial framework. Toyota will supply the hydrogen
fuel via its proprietary fueling infrastructure under development in Ontario,

accelerating the adoption of zero-emission freight transportation in the region.
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Decarbonizing Heavy-Duty Transport: A Critical Imperative

The global freight transport sector, particularly long-haul heavy-duty trucking, represents
a significant source of greenhouse gas emissions. Decarbonizing this segment is
paramount for achieving global climate change mitigation targets, and hydrogen fuel
cell trucks are emerging as a highly promising solution. California, with its stringent
emissions reduction mandates and proactive approach to clean energy mobility, serves
as a crucial proving ground, and this partnership between Toyota and Hyroad is set to

substantially accelerate these efforts.

Integrated Vehicle Deployment and Ecosystem Development

Toyota Motor North America and Hyroad Energy have forged a landmark agreement to
deploy 40 hydrogen fuel cell Class 8 commercial trucks in the Southern California region.
The core innovation of this partnership lies in its integrated approach: encompassing the
vehicles (H2 trucks), associated software, maintenance services, and the essential
hydrogen fuel supply infrastructure, all under a single commercial framework. This
comprehensive ecosystem model is designed to simplify the transition to hydrogen fuel
cell trucks for fleet operators, reducing operational complexities and ensuring seamless

adoption.

Under the division of responsibilities, Hyroad Energy will provide the hydrogen fuel cell
trucks, their maintenance, operational data analytics, and software services. Toyota,
conversely, will be responsible for supplying the hydrogen fuel to these trucks through
its proprietary fueling infrastructure being developed in Ontario, California. This close
coupling of vehicle and fuel supply ensures efficient and reliable operations, crucial for

commercial viability.



Technical Significance and Market Impact

This large-scale deployment of hydrogen fuel cell trucks clearly demonstrates the
technical viability and commercial scalability of fuel cell technology in the heavy-duty
commercial vehicle sector. Providing not just vehicles but a comprehensive support
model—from fuel supply to maintenance—is particularly critical in the nascent hydrogen
mobility market, as it lowers adoption barriers for customers. This initiative marks a new
phase for zero-emission freight transportation in the United States and is expected to
strengthen the foundation of the broader hydrogen economy. Future challenges will

involve demonstrating the scalability of this ecosystem and its potential for replication in
other regions.

e Toyota and Hyroad to deploy 40 hydrogen fuel cell Class 8 trucks in Southern
California.

¢ Integrated ecosystem includes vehicles, software, maintenance, and fuel supply.

e Toyota to provide hydrogen fuel via its own fueling infrastructure in Ontario.

Source: https://www.electrive.com/2026/05/12/toyota-and-hyroad-to-scale-h2-trucking-in-california/
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