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US DOE report targets 1,000GW electrolyzer
capacity and 50GW fuel cells by 2050, assessing
supply chain vulnerabilities for critical
components.

US DOE outlines hydrogen as a flexible energy
carrier, producible from diverse domestic
resources (natural gas, nuclear, biomass, solar,
wind).

Bloom Energy expanded its MiTAC partnership to
power Al data centers on-site with fuel cells,
leading to a 153% stock surge.

thyssenkrupp nucera handed over a
state-of-the-art chlor-alkali plant in Brazil, now
operational, producing chlorine, caustic soda, and
hydrogen.

thyssenkrupp nucera and BHEL partnered to
advance green hydrogen electrolyzer
manufacturing in India, boosting domestic
production.

Berenberg raised ITM Power's target price after
£86.5M UK government funding for gigawatt
electrolyzer manufacturing.

Plug Power reported $178M Q2 revenue, upped
full-year guidance to 15-16%, and targets Q4
EBITDAS break-even, showing progress towards
profitability.

EU Commission updated its hydrogen strategy,
setting ambitious 2030 production targets (10M
tons domestic, 10M tons imported) for carbon
neutrality by 2050.

thyssenkrupp nucera doubled order intake to
€471M in H1 FY25/26, driven by robust
chlor-alkali business despite green H2 volatility.

Saudi Arabia completed its $8.5B NEOM green
hydrogen plant, commencing commissioning for
600 tons/day production, aiming for global
leadership.

IEA's 'Global Hydrogen Review 2026' highlights
hydrogen's critical role in energy/food security,
noting 20% growth in low-emission H2 in 2025.

Germany's 2.1 GW HyScale 100 electrolyzer
project at Heide refinery was canceled due to
planning uncertainties, a setback for green H2.

Hystar and BHEL partnered to establish local PEM
electrolyzer manufacturing in India, boosting
domestic green hydrogen capacity.

Italy launched a €400M annual support scheme
for renewable hydrogen production, accelerating
decarbonization and aligning with EU Green Deal.

LANXESS deployed hydrogen fuel in an industrial
process at its Krefeld-Uerdingen plant, cutting
6,000 tons CO2 annually by replacing natural gas.

Spain and Netherlands secured over $1B for
hydrogen projects, including €274M for 102MW
electrolyzer capacity in Spain and green steel.
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US DOE allocated $62M to 20 projects across 15
states to advance next-gen hydrogen tech,
fueling infrastructure, and fuel cell equipment for
ports.

Fusion Fuel's BrightHy Solutions completed FEED
for a 15MW green H2 facility and FAT for
refueling station equipment in Southern Europe.

US DOE HFTO announced a Funding Opportunity
to advance the National Clean Hydrogen
Strategy, supporting R&D;, demonstration, and
commercialization.

Fuel Cell Energy's SOFCs achieved commercial
maturity for baseload Al data center power,
offering high electrical efficiency and fuel
flexibility.

SFC Energy achieved record H1 2026 revenue
with 47.1% gross margin, driven by increased
fuel cell orders to Ukraine for off-grid power.

Aternium plans clean hydrogen production in
Dover, Delaware, using zero-emission power
(wind, solar, nuclear) without federal aid, aiming
for 2028 operations.

Low | Yellow highlight = featured article
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I Three Questions That Demand Your Decision This Week

@ Is your PEM electrolyzer strategy obsolete?

New iridium-free (Germany #01) and AEM (Belgium #08) electrolyzers promise 65-80% cost reductions, while
China ( #03) boosts efficiency with optimized iridium. Does your current PEM roadmap account for these rapid
shifts in catalyst and membrane technology?

® Can US/EU meet ambitious H2 targets amid global race?

US ( #12) and EU ( #19) set massive GW-scale electrolyzer targets, but China leads installations ( #22) and
Saudi Arabia ( #21) commissions a colossal plant. Are your domestic supply chains and manufacturing
capacities ready to compete with this global scale-up?

© How will Al data centers reshape your energy demand?

The surge in Al data center power demand is driving adoption of on-site fuel cells (Bloom Energy #14, Fuel Cell
Energy #31). Is your company developing or procuring robust, distributed power solutions to meet this
exponential growth, or are you exposed to grid constraints?

I Opportunities vs. Threats for US/European Companies

Opportunity vs. Threat Matrix for US/European Companies
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® Ir-Free Cost cut 80% Existing PEM
® China H2 Critical Cost/Eff. boost China tech lead
® AEM H2 Opp. CAPEX cut 65% PEM disruption
® US H2 GW Critical Domestic market Supply chain risk
® Al Power Opp. New market Grid dependency
® EU H2 GW Critical EU market Global race
® NEOM H2 Threat Global supply Export competition
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® IEA Rpt Ref. Market insight Geopolitics
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I Deep Dive @ — Iridium-Free PEM Electrolyzers Slash Costs

#01 | 2026/08/10 | Nature Communications (Facebook#Z(H) | Tech Novelty® ® ® ® ® Proximity ® @ OOO Market
Impact® ® ® ® ® Data Reliability® ® ® ® ® US/EU Relevancco @ @ ® ®

German chemists achieved a breakthrough in green hydrogen production by developing a PEM electrolyzer
that completely eliminates expensive iridium. This novel system uses abundant nickel and iron catalysts,
achieving 2 amps/cm? at 1.8V, comparable to iridium-catalyzed cells.

This innovation is projected to cut electrolyzer stack manufacturing costs by up to 80%, removing a critical
material bottleneck and accelerating global deployment of sustainable hydrogen by alleviating supply chain
constraints.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: The 80% cost reduction claim is significant and, coming from
Nature Communications, likely robust under lab conditions. However, scaling up from lab to
industrial production for these novel Ni/Fe catalysts will face technical barriers in durability,
long-term stability, and integration into existing manufacturing processes. [Opportunity] for
US/EU materials & component suppliers to develop and license these new catalyst
formulations, and for OEMs to integrate them for competitive advantage. [Threat] for existing
PEM electrolyzer manufacturers heavily reliant on iridium, as their cost structure could become
uncompetitive. Next actions: [R&D;] Initiate immediate R&D; programs to replicate and scale
Ni/Fe catalyst synthesis. [Procurement] Assess iridium supply chain exposure and explore
alternative catalyst suppliers. [Strategy] Evaluate potential M&A; targets in novel catalyst
development by Q4 2026.

I Deep Dive @ — China's Iridium-Optimized PEMWE Breakthrough

Reliability® ® ® ® O US/EU Relevancce ® @ ® O
Chinese scientists achieved a significant breakthrough in PEMWE, reducing green hydrogen production costs
by 85% and boosting efficiency by 65%. This was done by stably embedding iridium catalysts in cerium oxide

supports, maximizing iridium utilization.

Cerium oxide's oxygen storage capabilities and stability enhance iridium dispersion, improving oxygen
evolution reaction (OER) efficiency and durability. This addresses the high cost of iridium, a major barrier for
industrial-scale PEMWE deployment.
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» Strategic Analyst's Perspective

Strategic Analyst's Perspective: The reported 85% cost reduction and 65% efficiency boost are
extremely aggressive claims, even for lab conditions, and should be viewed with caution given
the Facebook source. However, the technical approach of optimizing iridium dispersion with
cerium oxide is sound and could offer substantial improvements. Technical barriers include
long-term stability under industrial loads and cost-effective large-scale synthesis of the
embedded catalyst. [Opportunity] for US/EU IP holders to develop similar catalyst support
technologies or license this innovation. [Threat] for US/EU electrolyzer manufacturers if China
gains a significant cost and efficiency lead, potentially making their PEMWE platforms obsolete.
Next actions: [R&D;] Benchmark current PEMWE catalyst performance against these claims.
[Competitive Intel] Deep dive into Chinese research outputs and patent filings on CeO2-Ir
catalysts. [Strategy] Develop a 'fast-follower' or 'leapfrog' strategy for PEMWE catalyst
innovation by Q1 2027.
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I Deep Dive ® — Industrial-Scale AEM Electrolyzer Deployment

#08 | 2026/08/11 | Power to Hydrogen | Tech Novelty® ® ® ® O Proximity® ® ® ® O Market Impacte ® ® ® ® US/EU
Relevancco o ® @ ®

Power to Hydrogen delivered the world's first industrial-scale 0.5MW Anion Exchange Membrane (AEM)
electrolyzer to the Port of Antwerp-Bruges. This system aims to reduce CAPEX by up to 65% by replacing
costly precious metals like iridium with steel and nickel.

This deployment marks a critical step in AEM technology's transition from research to commercialization,
combining PEM's efficiency with alkaline's low-cost materials. Successful operation could accelerate AEM
adoption globally, especially in industrial hubs.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: The 65% CAPEX reduction for an industrial-scale AEM
electrolyzer is a game-changer, making green hydrogen significantly more competitive. The
claim is credible given the industrial deployment at a major port. Key technical barriers will be
demonstrating long-term durability and efficiency at scale under real-world conditions, as AEMs
are still maturing. [Opportunity] for US/EU materials suppliers to develop low-cost,
high-performance AEM components (membranes, catalysts, electrodes) and for OEMs to
rapidly integrate AEM technology into their product portfolios. [Threat] for traditional PEM and
alkaline electrolyzer manufacturers if AEM proves to be a superior, lower-cost alternative,
potentially disrupting market share. Next actions: [R&D;] Initiate pilot projects for AEM
technology evaluation and integration. [Procurement] Diversify electrolyzer technology
sourcing to include AEM suppliers. [Business Dev] Explore partnerships with AEM developers
for joint ventures or licensing by end of Q4 2026.

I Other Notable Articles

BASF/Siemens Commission Germany's Largest 54MW PEM Electrolyzer (Facebook)
Tech Novelty® @ OOO Proximity® @ @ ® ® Market Impact® @ @ @ O

Germany's largest 54MW PEM electrolyzer is operational, producing 8,000 tons green H2 annually for
chemical production, cutting 72,000 tons CO2.

Novel Nanostructured Carbon Design Boosts Fuel Cell Stability and Efficiency with Trace Platinum (ScienceDaily (Nature Nanotechnologyzs))
Tech Novelty® ® ® ® O Proximity® ® OOO Market Impact®e ® @ ® O

New carbon design enables fuel cells with trace platinum to power data centers, vehicles, addressing cost
and durability challenges.

Ohio State University Develops New Process for Green Hydrogen Production with Negative Emissions from CO2 and Industrial Waste (Ohio State News)
Tech Novelty® ® ® ® ® Proximity® OOOO Market Impacte @ @ ® O

OSU developed a novel process to produce green H2 with negative emissions from CO2 and industrial waste,
reducing electrolysis energy.

Bloom Energy Expands MiTAC Partnership to Power AI Data Centers On-Site, Stock Surges 153% (Bloom Energy Investor Relations)

Tech Novelty® ® OOO Proximity® @ ® ® ® Market Impacte ® @ @ O
Bloom Energy's fuel cells are gaining traction for on-site Al data center power, addressing grid constraints

and driving significant growth.

Saudi Arabia Completes $8.5 Billion Green Hydrogen Plant Construction in NEOM, Commences Commissioning for 600 Tons/Day Production
(SolarQuarter)

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

HydrogenEnergy Weekly Intelligence Report | 2026-08-16 | Page 8



NEOM's $8.5B green H2 plant is commissioning, set to produce 600 tons/day, positioning Saudi Arabia as a
global green H2 leader.
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I Recommended Actions This Week

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

I Immediate (this week)

¢ [R&D;] Review internal PEM electrolyzer catalyst development roadmaps in light of iridium-free and
iridium-optimized breakthroughs from Germany (#01) and China (#03).

e [Procurement] Conduct an urgent audit of precious metal (iridium, platinum) exposure in electrolyzer
and fuel cell supply chains, identifying alternative material options.

e [Executive] Schedule an emergency briefing on the implications of industrial-scale AEM electrolyzer
deployment (#08) and its potential to disrupt existing market strategies.

| Short-term (1 month)

e [Competitive Intel] Initiate a deep dive into Chinese advancements in PEMWE catalysts (#03) and
their potential to impact global cost competitiveness and IP landscape.

e [Business Dev] Explore strategic partnerships or M&A; opportunities with companies developing
non-precious metal catalysts or advanced AEM technologies in US/EU (#01, #08).

e [Strategy] Analyze the implications of US and EU GW-scale hydrogen targets (#12, #19) on domestic
manufacturing capacity, infrastructure needs, and talent acquisition.

¢ [R&D;] Begin feasibility studies for integrating fuel cell solutions for Al data center power (#14, #31)
into existing product lines or new market offerings.

I Medium-long term (quarter+)

e [Strategy] Re-evaluate long-term green hydrogen production and deployment strategies,
incorporating scenarios with significantly reduced electrolyzer CAPEX and operating costs.

¢ [Legal/IP] Develop a robust IP strategy to protect novel catalyst and electrolyzer designs, and to
navigate the evolving global patent landscape in hydrogen technologies.

e [Procurement] Establish diversified global supply chains for critical hydrogen components, mitigating
risks from geopolitical shifts and material scarcity (e.g., Saudi NEOM #21).

e [R&D;] Invest in long-term research for negative-emission hydrogen production methods from waste
and CO2 (#10) to secure future competitive advantages and circular economy solutions.

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-08-16
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#01 German Chemists Achieve Precious-Metal-Free
Green Hydrogen Production with Iridium-Free
Electrolyzer, Slashing Costs by 80%

Published Published August 10, 2026  Nature Communications (Facebook#®H) Germany

| overview

A German research team has developed a novel electrolyzer that entirely eliminates
expensive iridium, a major bottleneck for scalable green hydrogen production,
potentially slashing electrolyzer stack costs by 80%. This new system achieves a
current density of 2 A/cm? at 1.8 V, a performance benchmark previously exclusive to
iridium-catalyzed PEM cells. By utilizing abundant nickel and iron catalysts, this
breakthrough promises to accelerate global sustainable hydrogen deployment by

removing critical material supply constraints.



| N DEPTH

Background

As nations worldwide accelerate decarbonization efforts, green hydrogen is emerging as
a crucial component for achieving net-zero emissions. High-performance proton
exchange membrane (PEM) electrolyzers are a leading technology for producing green
hydrogen due to their compactness and efficiency, outperforming traditional alkaline
electrolyzers in many aspects. However, their widespread adoption has been significantly
hampered by the reliance on expensive and scarce iridium catalysts. This dependence on
a strategic, rare metal has posed a substantial challenge to the economic viability and

scalability of PEM technology, limiting its potential for broader industrial applications.

Key Findings

A German research team has made a significant breakthrough in green hydrogen
production, developing a proton exchange membrane (PEM) electrolyzer that entirely
eliminates expensive iridium. This novel, precious-metal-free electrolyzer demonstrates
performance comparable to conventional iridium-catalyzed PEM cells, achieving a

current density of 2 A/cm? at just 1.8 V.

Technical Details

The core innovation resides in its catalytic architecture, which utilizes earth-abundant
and inexpensive nickel and iron catalysts for both the anode and cathode. This
fundamental shift away from critical noble metals is projected to reduce the
manufacturing cost of electrolyzer stacks by up to 80%. Iridium, a rare and costly
platinum-group metal, has long been a major limiting factor for the global scalability of
PEM electrolyzers, despite their advantages as a leading technology for high-efficiency
green hydrogen production. This development directly addresses the supply chain
vulnerabilities and substantial cost implications associated with iridium, charting a viable

pathway to more sustainable and cost-effective hydrogen generation.



Strategic Significance & Outlook

This breakthrough is expected to dramatically lower the production cost of green
hydrogen, making it significantly more competitive in the energy market by alleviating
the constraints of precious metal supply. In the long term, it provides a more cost-
effective option for constructing large-scale green hydrogen plants, thereby accelerating
the pace of the global energy transition. The research team is now focused on further
scaling up and commercializing this technology, which holds the potential to

revolutionize the hydrogen economy and contribute significantly to global climate goals.

Source: https://www.facebook.com/groups/849994733672039/posts/1446218687382971/

Collected: August 14, 2026 | Automated Research System (Gemini API)
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#02 RIKEN Develops Cost-Effective Manganese
Modification for Enhanced PEM Electrolyzer Efficiency
in Green Hydrogen Production

Published Published August 10, 2026  IE{tZRFTFRDIAZEAR (FacebookiZH) Japan

| overview

Scientists at Japan's RIKEN have developed a novel manganese modification
technique that significantly enhances the efficiency of proton exchange membrane
(PEM) electrolyzers, a key technology for green hydrogen. This breakthrough
eliminates the reliance on costly iridium catalysts, promising a substantial reduction in
green hydrogen production costs and accelerating the global shift towards

sustainable energy.



| N DEPTH

Background

The global push for decarbonization positions green hydrogen as a critical alternative to
fossil fuels across numerous industrial sectors. Proton exchange membrane (PEM)
electrolyzers are particularly attractive for their high current density, ability to produce
high-purity hydrogen, and ease of integration with intermittent renewable energy
sources. However, the widespread adoption of PEM technology has been significantly
hampered by its reliance on expensive noble metal catalysts, especially iridium, for the
anode's oxygen evolution reaction. This dependence has historically led to high
manufacturing costs and supply chain vulnerabilities, creating a pressing need for more

affordable and sustainable catalytic solutions.

Key Findings

Researchers at Japan's RIKEN have successfully developed a novel manganese
modification technique that drastically improves the efficiency of proton exchange
membrane (PEM) electrolyzers for green hydrogen production. This breakthrough
addresses one of the primary hurdles in PEM technology: the reliance on expensive and

scarce iridium catalysts for the oxygen evolution reaction (OER) at the anode.

The RIKEN team'’s innovation centers on a specifically processed manganese catalyst
capable of efficiently driving the OER without iridium. By replacing this noble metal, the
new catalyst significantly reduces the manufacturing costs associated with PEM
electrolyzers, making green hydrogen production substantially more economically viable.
This development not only enhances the overall cost-effectiveness of PEM systems but
also establishes a sustainable alternative to critical raw materials, positioning Japan's

technology as a competitive solution in the global market.



Outlook

This innovative manganese modification technology holds immense potential to
significantly reduce the cost of green hydrogen production and accelerate the
widespread deployment of PEM electrolyzers. Looking forward, the research and
development efforts will concentrate on crucial steps for commercialization, including
scaling up the technology for industrial application, enhancing long-term durability, and
conducting robust demonstration projects. This advancement is poised to strengthen
Japan's leadership in green hydrogen technology, contributing substantially to the

global transition towards a sustainable energy future.

Source: #

Collected: August 14, 2026 | Automated Research System (Gemini API)



#03 Chinese Scientists Cut PEMWE Green Hydrogen
Production Costs by 85% and Boost Efficiency by 65%
with Cerium Oxide-Embedded Iridium Catalyst

Published August 10, 2026  Facebook China

| overview

Chinese scientists have achieved a breakthrough in green hydrogen production using
proton exchange membrane water electrolyzers (PEMWE), significantly enhancing
efficiency while drastically reducing costs. By stably embedding iridium catalysts in
cerium oxide supports, they developed a low-cost, high-efficiency, and stable oxygen
evolution electrode catalyst. This new catalyst is reported to reduce manufacturing

costs by 85% and increase hydrogen production efficiency by 65%.



| N DEPTH

Key Findings

A group of Chinese scientists has developed a revolutionary catalyst technology for
green hydrogen production using proton exchange membrane water electrolyzers

(PEMWE). This novel catalytic system has achieved remarkable dual improvements:

reducing manufacturing costs by 85% while simultaneously boosting hydrogen

production efficiency by 65%.

Technical Details

The breakthrough hinges on the stable embedding of expensive iridium catalysts within
cerium oxide (CeO,) supports. Cerium oxide, known for its excellent oxygen storage and
release capabilities and high stability, proves to be a highly effective catalyst carrier. The
researchers successfully maximized the utilization efficiency of iridium by enhancing its
dispersion, thereby dramatically reducing the amount of iridium required for the catalyst.
This not only improved the efficiency and durability of the oxygen evolution reaction

(OER) but also significantly boosted the overall performance of the PEMWE system.

Background & Context

PEMWE is considered a core technology for green hydrogen production, particularly in
conjunction with renewable energy sources, due to its high efficiency and ability to
generate high-purity hydrogen. However, the high cost, especially the dependence on
iridium as an anode catalyst, has been a significant barrier to its industrial-scale
deployment. This research from China offers a crucial solution to this cost challenge,
poised to greatly enhance the competitiveness and widespread adoption of green
hydrogen. China, in particular, has been accelerating investments and technological
developments in the green hydrogen sector, and this achievement aligns with its

strategic goals.



Strategic Significance & Outlook

The reported 85% cost reduction and 65% efficiency improvement have the potential to
fundamentally transform the economics of green hydrogen production. If scaled up
commercially, this technology could significantly contribute to achieving the 'dollar-per-
kilogram' cost targets for green hydrogen, promoting its use across various industrial
sectors. In the future, it is expected to accelerate the adoption of green hydrogen in a
wide range of applications, including energy storage, transportation, and industrial

processes.

Source: #

Collected: August 14, 2026 | Automated Research System (Gemini API)



#04 BASF and Siemens Energy Commission Germany's
Largest 54MW PEM Electrolyzer, Targeting 72,000 Tons
CO. Reduction Annually

Published August 10, 2026  Facebook Germany

| overview

BASF, in collaboration with Siemens Energy, has commissioned Germany's largest
54MW proton exchange membrane (PEM) electrolyzer at its Ludwigshafen site. This
facility is poised to produce up to 8,000 tons of green hydrogen annually, replacing
fossil-derived hydrogen and reducing CO, emissions by up to 72,000 tons per year.
The produced hydrogen will feed into the manufacturing of ammonia, methanol, and
other essential chemicals, marking a significant milestone in industrial

decarbonization.
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Key Findings

BASF, in partnership with Siemens Energy, has successfully commissioned Germany's
largest 54MW proton exchange membrane (PEM) electrolyzer at BASF's Ludwigshafen
plant. This facility is designed to produce up to 8,000 tons of green hydrogen annually,

which is projected to reduce carbon dioxide emissions by up to 72,000 tons per year.

Technical Details

The 54MW scale represents a significant advancement for a single PEM electrolyzer in
Germany, demonstrating crucial progress in industrial-scale green hydrogen production.
The green hydrogen generated by this electrolyzer will primarily be used within BASF's
site, replacing traditionally fossil-derived hydrogen in the manufacturing of ammonia,
methanol, and other essential chemical products. This initiative will substantially cut the
carbon footprint of the chemical industry and accelerate the transition towards
sustainable production processes. PEM technology is highly favored for large-scale
hydrogen production due to its high efficiency, rapid response capabilities, and ease of

integration with renewable energy sources.

Background & Context

Germany has set ambitious decarbonization targets as part of the European Green Deal,
with green hydrogen identified as a vital component for their achievement. The direct
integration of green hydrogen into manufacturing processes by energy-intensive
industries like BASF serves as a compelling model for the decarbonization of the broader
industrial sector. The synergy between Siemens Energy's electrolyzer technology and
BASF's chemical manufacturing expertise further enhances the feasibility of industrial

green hydrogen applications.



Strategic Significance & Outlook

The operationalization of this project marks a critical step forward in accelerating the
establishment of a green hydrogen ecosystem in Germany and across Europe. The
annual reduction of 72,000 tons of CO, represents a concrete contribution to climate
action and is likely to encourage other industrial enterprises to follow suit. It is
anticipated that the proliferation of such large-scale green hydrogen plants will
accelerate decarbonization across the industrial sector, contributing to the realization of

a sustainable society.

Source: #
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#05 Carbon-Based Catalysts Advance Hydrogen
Production in Microbial Electrolysis Cells, Offering
Low-Cost Platinum Alternatives

Published August 14, 2026  The Royal Society of Chemistry UK
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| overview

Development of low-cost, durable carbon-based catalysts is progressing for hydrogen
production in microbial electrolysis cells (MECs) using wastewater and organic waste,
aiming to replace expensive platinum. A recent review analyzes how mono- and
bimetallic nanocatalysts on carbon supports offer high electrical conductivity and
tunable surface chemistry, enhancing microbe-electrode interaction for the hydrogen
evolution reaction (HER). This technology presents a promising pathway for

integrating sustainable energy production with waste treatment.
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Key Findings

As the transition to sustainable energy gains momentum, microbial electrolysis cells
(MECs) for hydrogen production from wastewater and organic waste are emerging as a
promising avenue. Recent advancements highlight the comprehensive analysis and
demonstrated efficacy of low-cost, durable carbon-based mono- and bimetallic

nanocatalysts as alternatives to expensive platinum catalysts for this application.

Technical Details

MECs operate by utilizing electrons generated during microbial degradation of organic
matter to produce hydrogen. Historically, efficient hydrogen evolution reactions (HER) in
MECs have necessitated costly platinum catalysts. This review emphasizes the potential
of carbon-based mono- and bimetallic nanocatalysts to perform comparably to, or even
surpass, platinum. These catalysts combine high electrical conductivity, tunable surface
chemistry, and an enhanced ability to facilitate interactions between microbes and
electrodes. Specifically, the combination of earth-abundant metals like nickel, iron,
cobalt, and copper with carbon materials has successfully improved both catalytic activity
and stability. This innovation significantly reduces the operational costs of MEC systems,

paving the way for their practical implementation.

Background & Context

MEC technology offers a dual benefit: not only producing hydrogen but also integrating
with wastewater treatment and bio-waste management, thus contributing to a circular
economy. However, catalyst cost has been a major barrier to its commercialization. The
development of carbon-based catalysts is a critical step towards overcoming this
economic hurdle, making MECs a more competitive green hydrogen technology. This
advancement is expected to lead to broader adoption of MECs as distributed hydrogen

production systems and energy recovery solutions from waste streams.



Strategic Significance & Outlook

The progress in carbon-based catalysts is set to accelerate the practical application of
MEC technology, enabling on-site hydrogen production in locations rich in organic
waste, such as wastewater treatment plants and food processing facilities. This will
establish sustainable hydrogen supply routes from diverse feedstocks, complementing
hydrogen production from renewable energy sources, and contributing to both energy
security and environmental protection. Future research will focus on long-term stability,

scalability, and performance evaluation of these catalysts in real-world waste streams.

Source: https://pubs.rsc.org/ra/article/doi/10.1039/d6ra02951e/1291204/Advances-in-carbon-based-

mono-and-bimetallic-nano?searchresult=1
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#06 Novel Nanostructured Carbon Design Boosts Fuel

Cell Stability and Efficiency with Trace Platinum, Poised
to Power Data Centers

Published Published August 08, 2026  ScienceDaily (Nature Nanotechnologyss) USA

| overview

Researchers have developed a novel nanostructured carbon design for fuel cell
catalysts that achieves exceptional stability and high efficiency with only trace
amounts of platinum. This breakthrough, published in Nature Nanotechnology,
makes hydrogen fuel cells a more viable and cost-effective power solution for energy-

intensive applications such as data centers and electric vehicles.
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Background

Modern energy-intensive technologies, including data centers, electric vehicles, and
industrial machinery, demand sustainable and reliable power sources. Hydrogen fuel
cells, with their high energy density and zero-emission profile, are highly promising.
However, the high cost and limited durability of catalysts, particularly those relying
heavily on expensive platinum, have significantly hampered their widespread adoption.
The escalating power demands of data centers, driven by advancements in Al, further
amplify the need for clean, on-site power solutions. This new nanostructured carbon
design emerges as a potential solution to these critical challenges, aiming to enhance

the economic viability and practical applicability of fuel cell technology.

Key Findings

Researchers have achieved a significant breakthrough in fuel cell catalyst design with a
novel nanostructured carbon architecture. This innovative design enables catalysts to
exhibit exceptional stability and high efficiency while requiring only minute quantities of

platinum, overcoming a major hurdle for widespread fuel cell adoption.

The core of this advancement lies in the carbon architecture's ability to effectively
disperse and firmly anchor platinum nanoparticles onto its surface. This meticulous
arrangement maximizes the utilization efficiency of each catalytic active site,
simultaneously preventing the aggregation and dissolution of the precious platinum
particles—a common issue in traditional low-platinum catalysts that compromises
durability and efficiency. Unlike conventional approaches that demand large amounts of
expensive platinum or suffer from reduced performance at lower platinum loadings, this
nanostructured design successfully marries minimized platinum usage with long-term
stable performance and superior electrochemical activity. While specific performance
metrics are not fully detailed, the demonstrated 'remarkable maintenance' of stability
and efficiency is a crucial indicator for practical implementation across various
applications. The robust scientific foundation of this work is highlighted by its recent

publication in the prestigious journal Nature Nanotechnology on August 6, 2026.



This technology is strategically positioned to make hydrogen fuel cells a much more
viable and cost-effective option for critical applications, including primary and backup
power for data centers, and as a propulsion source for commercial vehicles and heavy
machinery. The substantial reduction in platinum usage not only alleviates supply chain
risks but also significantly lowers manufacturing costs, thereby accelerating the transition
towards a hydrogen-based economy. Continued optimization of this nanostructured
carbon design and the development of scalable production techniques are anticipated to
profoundly redefine the role of fuel cells in future energy storage and power supply

infrastructures.

Source: https://www.sciencedaily.com/releases/2026/08/260807035140.htm
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#07 Pall Corporation Emphasizes Critical Role of High-
Purity Water Filtration for PEM Electrolyzers in Green
Hydrogen Production

Published 2026-08  Pall Corporation  USA

| overview

Pall Corporation underscores the vital importance of high-purity water filtration
technology for optimal operation of Proton Exchange Membrane (PEM) electrolyzers
in green hydrogen production. While PEM electrolyzers achieve 80-90% efficiency and
produce ultra-high-purity hydrogen (>99.9%), thorough impurity removal from feed
water is essential for their performance. The company also notes ongoing research
trends to reduce costs, including minimizing iridium use, developing lower-cost

alternative membranes, and new porous transport layer (PTL) materials.
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Key Findings

Pall Corporation has highlighted that high-purity water filtration is indispensable for the
optimal operation and sustained high efficiency of Proton Exchange Membrane (PEM)
electrolyzers, which are central to green hydrogen production. Although PEM
electrolyzers are capable of producing ultra-high-purity hydrogen (>99.9%) with 80-90%

efficiency, their performance is highly dependent on the quality of the incoming water

supply.

Technical Details

In PEM electrolyzers, the membrane and catalysts play highly sensitive roles during the
process of splitting water into hydrogen and oxygen. Impurities in the water, particularly
metal ions and particulates, can lead to membrane degradation and catalyst poisoning,
directly resulting in reduced electrolyzer efficiency, shortened lifespan, and increased
maintenance costs. Pall Corporation provides advanced filtration solutions designed to
minimize these risks, ensuring the long-term reliability and performance of electrolyzer
systems. The company also monitors R&D trends aimed at reducing PEM electrolyzer
costs, identifying key research areas such as the reduction of iridium usage, exploration
of less expensive alternative membrane materials, and the development of new porous

transport layer (PTL) materials.

Background & Context

Green hydrogen is gaining global attention as a key energy carrier for achieving a
decarbonized society. PEM electrolyzers are seeing accelerated adoption due to their
easy integration with renewable energy sources and their ability to respond rapidly to
fluctuating demand. However, initial capital expenditure and operating costs, particularly
the use of expensive materials like iridium, remain challenges. The provision of high-
purity water is a frequently overlooked but critically important factor in mitigating these
challenges and maximizing electrolyzer efficiency and lifespan. Filtration technologies
provided by specialized companies like Pall Corporation form a foundational support for

the sustainable growth of the green hydrogen industry.



Strategic Significance & Outlook

The application of effective water filtration technology enhances the performance and
economic viability of PEM electrolyzers, making green hydrogen production more cost-
competitive. This is essential for accelerating hydrogen adoption and promoting its use
across a broader range of industrial sectors. Future R&D will likely focus on even more
efficient, lower-maintenance filtration systems and solutions that optimize the entire
lifecycle cost of electrolyzers. The efforts of companies like Pall Corporation support the
maturation and commercialization of green hydrogen technology, contributing

significantly to the global energy transition.

Source: https://www.pall.com/en/decarbonization/blog/pem-electrolyzers.html
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#08 Power to Hydrogen Delivers World's First
Industrial-Scale 0.5MW AEM Electrolyzer to Port of
Antwerp-Bruges, Slashing CAPEX by 65%

Published Published August 11,2026  Power to Hydrogen ~ ~NJLF—
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| overview

Power to Hydrogen has commenced installation of its pioneering 0.5MW anion
exchange membrane (AEM) electrolyzer at the Port of Antwerp-Bruges, Belgium —
marking the world's first industrial deployment of a 250-kilowatt AEM stack in a port
setting. This significant development promises to slash capital expenditures (CAPEX)
for green hydrogen production by up to 65% by substituting expensive precious

metals with abundant, low-cost materials like steel and nickel.
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Background

Reducing the cost of green hydrogen production is paramount for its widespread
adoption and for achieving global decarbonization targets. While proton exchange
membrane (PEM) electrolyzers offer high efficiency, their reliance on expensive precious
metals, particularly iridium for anodes, significantly drives up capital expenditures
(CAPEX). Anion exchange membrane (AEM) electrolyzers are emerging as a promising
next-generation technology, poised to combine the high efficiency characteristic of PEM
systems with the low-cost material utilization typical of alkaline electrolyzers. This
innovative approach is crucial for accelerating the transition from laboratory research to
commercialization and establishing a sustainable hydrogen ecosystem by mitigating

supply chain risks associated with precious metals.

Key Deployment & Innovation

Power to Hydrogen, a pioneering developer of AEM electrolyzer systems, has announced
the delivery and commenced installation of its inaugural 0.5MW AEM electrolyzer at the
Port of Antwerp-Bruges in Belgium. This project represents a landmark achievement: the
world's first industrial deployment of a 250-kilowatt AEM electrolyzer stack within a
demanding port environment. This crucial step demonstrates the technology's readiness
for industrial applications and promises a profound impact on the economics of green

hydrogen, projecting a reduction in CAPEX by up to 65%.

Technical Advancement

The core innovation behind Power to Hydrogen's AEM electrolyzer technology lies in its
ability to replace the costly precious metals (like iridium) traditionally required for PEM
electrolyzer anodes with earth-abundant and inexpensive materials such as steel and
nickel. This material substitution dramatically lowers the manufacturing cost of
electrolyzer systems, fundamentally improving the economic viability of large-scale
green hydrogen production. The 0.5MW scale of this deployment is a vital step in
validating AEM technology's performance and robustness in a real-world industrial
setting, paving the way for even larger future deployments. The selection of the Port of
Antwerp-Bruges, a significant industrial hub, offers an ideal proving ground for this

technology's practicality and durability.



Strategic Significance & Outlook

The potential for AEM electrolyzers to cut CAPEX by up to 65% is expected to profoundly
enhance the financial attractiveness of green hydrogen projects, thereby stimulating
substantial investment. Successful and sustained operation of this system at the Port of
Antwerp-Bruges could serve as a powerful catalyst for the accelerated adoption of AEM
technology across other industrial ports and chemical plants globally. As advancements
continue in scaling and cost optimization, AEM technology is poised to play a pivotal
role in making green hydrogen economically competitive with, and eventually superior
to, fossil fuels. This deployment marks a critical stride in solidifying AEM technology's

contribution to the global energy transition.

Source: https://hydrogeneurope.eu/power-to-hydrogen-delivers-first-of-a-kind-industrial-scale-aem-

electrolyzer-to-the-port-of-antwerp-bruges/
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#09 Lancaster, Texas, Activates Clean Hydrogen
Production Facility Powered by Dedicated Wind and
Solar, Flagship for U.S. 'Hydrogen Shot' Goal

Published August 11, 2026  Facebook USA

| overview

A clean hydrogen production facility in Lancaster, Texas, has commenced operations,
powered by dedicated wind and solar generation arrays. This facility utilizes polymer
electrolyte membrane electrolyzers to separate water into hydrogen and oxygen, with
the resulting green hydrogen supplied to fuel cell vehicles, industrial processes, and
power generation gas turbines. The project is a flagship initiative for the U.S.

'Hydrogen Shot' goal to reduce clean hydrogen costs to $1 per kilogram within a
decade.
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Key Findings

A clean hydrogen production facility in an industrial park in Lancaster, Texas, has officially
begun operations, powered exclusively by dedicated wind and solar generation arrays.
This advanced facility uses polymer electrolyte membrane (PEM) electrolyzers to split

water into hydrogen and oxygen, producing high-purity green hydrogen.

Technical Details

The green hydrogen produced at this facility is slated for diverse applications.
Specifically, it will serve as a power source for fuel cell electric vehicles (FCEVs), a fuel or
feedstock in various industrial processes, and a fuel for power generation gas turbines.
PEM electrolyzers, when powered solely by renewable energy, represent one of the
cleanest methods for hydrogen production, virtually eliminating carbon dioxide
emissions. This project is positioned as a flagship initiative under the U.S. government's
ambitious 'Hydrogen Shot' goal, which aims to reduce the cost of clean hydrogen to $1

per kilogram within a decade.

Background & Context

The United States has designated hydrogen as a critical pillar for decarbonization,
supporting it with substantial investments and policy initiatives. Texas, in particular, is
poised to become a hub for green hydrogen production, leveraging its abundant
renewable energy resources. The on-site production model, combining dedicated wind
and solar power with electrolyzers, is designed to reduce hydrogen transportation costs
and losses, enabling efficient delivery to end-users. This project not only addresses
regional industrial needs but also serves as a model for establishing domestic hydrogen

infrastructure and supply chains.



Strategic Significance & Outlook

The Lancaster facility represents a crucial step towards achieving the 'Hydrogen Shot'
goal, demonstrating the economic viability and practicality of clean hydrogen. Its success
could incentivize the nationwide deployment of similar renewable energy-integrated
hydrogen production facilities. This is expected to accelerate decarbonization across a
wide range of sectors, including transportation, heavy industry, and power generation,
significantly contributing to U.S. energy independence and climate action. The project

marks a vital milestone in the roadmap towards a hydrogen economy.

Source: #

Collected: August 14, 2026 | Automated Research System (Gemini API)



#10 Ohio State University Develops New Process for
Green Hydrogen Production with Negative Emissions
from CO2 and Industrial Waste

Published August 06, 2026  Ohio State News USA

| overview

Chemists at Ohio State University have developed a novel process to convert carbon
dioxide (CO2) and industrial byproducts like steel slag and coal ash into green
hydrogen, enabling negative emissions. This innovative method pioneers a more
efficient way to produce clean fuel while transforming waste into valuable mineral
products. The process is reported to reduce the energy required for water electrolysis
and facilitate hydrogen production with negative emissions using widely available

grid power.
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Key Findings

A team of chemical researchers at Ohio State University has developed a new process for
generating green hydrogen with negative emissions, utilizing carbon dioxide (CO2) and
industrial byproducts such as steel slag and coal ash. This groundbreaking technology
holds the potential to simultaneously advance waste management and clean energy

production.

Technical Details

This novel process leverages reactions between CO2 and specific metal oxides present in
industrial waste to produce hydrogen. Compared to conventional water electrolysis, the
energy input required is reduced, allowing for efficient operation even with systems
connected to existing power grids. Particularly noteworthy is the potential for this
process to achieve 'negative emissions' by consuming CO2 and utilizing waste.
Specifically, by using CO2 as a feedstock for hydrogen production and simultaneously
converting industrial byproducts into valuable mineral products, the process reduces
environmental impact while creating economic added value. While specific efficiency or
production volumes are not detailed, the reduction in energy required for water

electrolysis directly translates to lower hydrogen production costs.

Background & Context

Global industries face the dual challenges of reducing CO2 emissions and managing
waste. Green hydrogen is a critical component of decarbonization, but its production
typically requires clean electricity. Ohio State University's achievement offers a new, more
sustainable pathway for hydrogen production by utilizing CO2 and industrial waste as
raw materials. This could be a revolutionary solution, particularly for industries that emit
large quantities of CO2 and slag, such as steel manufacturing and thermal power plants,

enabling them to simultaneously reduce waste and environmental impact.



Strategic Significance & Outlook

This hydrogen production process with negative emissions holds significant potential to
contribute to climate change mitigation and the establishment of a circular economy.
The ability to reduce water electrolysis energy costs and leverage widely available grid
power could accelerate the technology's adoption. The research team is expected to
further optimize and scale up this process, as well as conduct demonstrations for
commercialization. In the future, hydrogen production from industrial byproducts may

play a crucial role in the global energy mix.

Source: https://news.osu.edu/chemists-race-to-turn-industrial-waste-into-renewable-resource/
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#11 NASA Develops Regenerative Fuel Cell (RFC)
Technology Functioning Like Rechargeable Batteries for
Long-Duration Space Exploration Energy Storage

Published August 07, 2026  NASA TechPort  USA

| overview

NASA is developing Regenerative Fuel Cell (RFC) technology, designed to function
like rechargeable batteries, to address long-duration energy storage needs for space
exploration. RFC systems comprise a fuel cell, electrolyzer, fluid and electrical
processing, and reactant storage subsystems, converting chemical energy to electrical
energy and generating hydrogen and oxygen from external power. This technology is
anticipated as a key energy storage solution for future spaceflight missions, including

lunar and planetary surface exploration.



| N DEPTH

Key Findings

NASA is advancing the development of innovative Regenerative Fuel Cell (RFC)
technology, designed to function similarly to rechargeable batteries, to address the
challenges of long-duration energy storage for future space exploration missions. This
system is capable of not only converting chemical energy into electrical energy but also

regenerating hydrogen and oxygen using external power sources.

Technical Details

A Regenerative Fuel Cell (RFC) system typically consists of several key subsystems: a fuel
cell (for electricity generation), an electrolyzer (for hydrogen and oxygen production),
fluid and electrical processing units, and reactant (hydrogen and oxygen) storage
subsystems. During periods of low power demand or when excess power is available, the
electrolyzer operates, splitting water into hydrogen and oxygen for storage. When power
demand is high, the fuel cell then uses the stored hydrogen and oxygen to generate
electricity. This bidirectional capability makes RFCs systems capable of far longer energy
storage than conventional batteries. In space environments, reliable long-term energy
storage solutions are critical for providing power during extended night cycles on

planetary surfaces or for deep-space missions where solar power is unavailable.

Background & Context

For long-duration space missions, particularly on planetary surfaces like the Moon or
Mars, providing sufficient energy supply using only traditional battery technology is
challenging due to diurnal cycles and harsh environmental conditions. RFCs significantly
enhance mission autonomy and sustainability by efficiently storing electricity from
primary energy sources like solar power and discharging it when needed. NASA
prioritizes the establishment of energy infrastructure for lunar exploration missions like
Artemis, and for crewed Mars missions, positioning RFCs as a core technology within this

framework.



Strategic Significance & Outlook

This NASA Regenerative Fuel Cell technology holds the potential to revolutionize energy
management for lunar bases, planetary rovers, and deep-space exploration. The
enhanced long-term autonomy and reliability will enable more ambitious and
sustainable space missions. Furthermore, there is potential for terrestrial spin-off
applications, such as large-scale grid storage systems to buffer renewable energy
intermittency, or as remote power supply solutions. NASA's research not only benefits
space endeavors but also contributes to the advancement of clean energy technologies

on Earth.

Source: https://techport.nasa.gov/projects/116307
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#12 U.S. DOE Report Targets 1,000GW Electrolyzer
Capacity and Over 50GW Fuel Cells by 2050, Assessing
Supply Chain

Published August 07, 2026  Department of Energy (DOE)  USA

| overview

The U.S. Department of Energy (DOE) released a detailed assessment report on the
supply chains and material development for water electrolyzers and fuel cells (PEM
and solid oxide technologies), responding to Executive Order 14017. The report
projects a need to increase U.S. electrolyzer capacity from the current 0.17 gigawatts
(GW) to up to 1,000 GW by 2050. Decarbonization scenarios also call for over 50 GW
of domestic fuel cell capacity, requiring more than 3 GW of annual manufacturing

capability.
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Key Findings

The U.S. Department of Energy (DOE), in response to Executive Order 14017, "America's
Supply Chains," has published a report detailing key considerations for the supply chain
and material development of water electrolyzers and fuel cells (Polymer Electrolyte
Membrane and Solid Oxide technologies). This report highlights the imperative to
significantly increase U.S. electrolyzer capacity from its current 0.17 gigawatts (GW) to up
to 1,000 GW by 2050. Furthermore, to achieve decarbonization scenarios, it projects a
need for over 50 GW of domestic fuel cell capacity, demanding an annual manufacturing

capability exceeding 3 GW.

Technical Details

The report identifies supply chain vulnerabilities for critical components essential to
water electrolyzer (PEM, alkaline, solid oxide) and fuel cell (PEMFC, SOFC) technologies,
including rare metals, catalysts, membrane materials, and gas diffusion layers. For
instance, supply constraints for iridium and platinum in PEM electrolyzers and PEMFCs,
insufficient manufacturing scale, and international competition are analyzed in detail.
The DOE emphasizes that strengthening domestic manufacturing capabilities, material
recycling, research and development into alternative materials, and promoting
standardization are crucial for achieving these targets. The projected need for over 50
GW of domestic fuel cell capacity primarily anticipates widespread use in transportation,
stationary power generation, and industrial applications, necessitating an annual

manufacturing capacity of over 3 GW.

Background & Context

The Biden administration has centered its national strategy on building a clean energy
economy and combating climate change. Hydrogen is recognized as a vital energy
carrier for decarbonizing the transportation, industrial, and power sectors, with
electrolyzers and fuel cells being core technologies of the hydrogen economy. However,
the supply chains for these technologies face challenges such as reliance on specific
countries or companies, unstable material procurement, and an immature domestic
manufacturing infrastructure. This DOE report provides a concrete roadmap and policy
recommendations to build a domestic hydrogen economy and enhance energy

security.Strategic Significance & Outlook



The ambitious targets outlined in this report are expected to drive significant investment
and innovation in the U.S. hydrogen industry. The goals of 1,000 GW of electrolyzer
capacity and over 50 GW of fuel cell capacity will necessitate massive transformations
across the entire supply chain. By strengthening R&D, manufacturing, workforce
development, and international cooperation, the U.S. aims to establish global leadership
in hydrogen technology, contributing to long-term economic growth and environmental
objectives. This report signifies a strong governmental commitment to realizing the

hydrogen economy.

Source: https://www.energy.gov/cmei/fuels/water-electrolyzers-and-fuel-cells-supply-chain-deep-dive-

assessment
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#13 U.S. Department of Energy Outlines Hydrogen as
'Flexible Energy Carrier' Capable of Production from
Diverse Domestic Resources

Published August 07, 2026  Department of Energy (DOE)  USA

| overview

The U.S. Department of Energy (DOE) emphasized hydrogen as a clean fuel producing
only water when used in fuel cells, capable of production from diverse domestic
resources including natural gas, nuclear, biomass, solar, and wind. Hydrogen and fuel
cells offer broad applications across nearly all sectors—transportation, commercial,
industrial, residential, and portable—holding potential for a crucial role in national
energy strategy. The overview also details various hydrogen production methods via
electrolysis (PEM, Alkaline, Solid Oxide).
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Key Findings

The U.S. Department of Energy (DOE) has released an overview highlighting hydrogen's
potential to play a critically important role as a "flexible energy carrier” in the national
energy strategy. The DOE explicitly states that hydrogen is a clean fuel, producing only
water when used in fuel cells, and can be generated from a diverse array of domestic

resources, including natural gas, nuclear power, biomass, solar, and wind energy.

Technical Details

This overview elaborates on the multifaceted application possibilities of hydrogen. It can
be applied in almost all energy utilization sectors, including transportation (fuel cell
vehicles, ships, aircraft), commercial and industrial (heat sources, chemical process
feedstocks), residential (heating, power supply), and portable device power. Furthermore,
various hydrogen production methods via electrolysis—Proton Exchange Membrane
(PEM), Alkaline, and Solid Oxide (Solid Oxide) technologies—are explained, including
their respective characteristics and advantages. For example, PEM electrolyzers excel in
high current density and rapid response, alkaline electrolyzers are a mature and relatively
low-cost technology, and solid oxide electrolyzers can leverage high-temperature waste

heat, providing diverse technological choices to meet various needs.

Background & Context

The U.S. energy strategy simultaneously pursues multiple goals: strengthening energy
security, fostering economic growth, and achieving climate change mitigation. Hydrogen
is indispensable for reaching these objectives, serving as a storage medium to
complement the intermittency of renewable energy and as a clean alternative to fossil
fuels. This DOE overview clarifies the government's vision for building a hydrogen
economy and aims to provide information to industry, research institutions, and the
general public. The ability to produce hydrogen from diverse domestic resources is

crucial for enhancing energy independence and reducing supply chain risks.



Strategic Significance & Outlook

Hydrogen's flexibility and versatility will enhance its value in future energy systems. This
DOE overview forms the foundation for accelerating hydrogen technology research and
development, infrastructure deployment, and market adoption. Moving forward, the
government is expected to further promote the realization of a hydrogen economy
through policy support, funding, and international cooperation. This will enable the U.S.
to establish leadership in clean energy and accelerate the transition towards a

sustainable future.

Source: https://www.energy.gov/cmei/fuels/articles/hydrogen-flexible-energy-carrier
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#14 Bloom Energy Expands MIiTAC Partnership to
Power Al Data Centers On-Site, Stock Surges 153%

Published August 06, 2026  Bloom Energy Investor Relations  USA

| overview

Bloom Energy announced an expanded partnership with MiTAC, significantly
bolstering its on-site power supply capabilities for Al data centers. This collaboration
leverages Bloom Energy's fuel cell technology to meet the escalating energy demands
of Al infrastructure. Driven by Al data center demand, Bloom Energy's stock has
surged 153% this year, with strong Q2 results and multiple partnerships contributing

to its market performance.
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Key Findings

Bloom Energy announced an expanded strategic partnership with MiTAC, solidifying its
leading position in the on-site power supply market for Artificial Intelligence (Al) data
centers. This enhanced collaboration aims to leverage Bloom Energy's fuel cell
technology to address the escalating energy demands of Al infrastructure. The market
reacted positively to this news, with Bloom Energy's stock registering a substantial surge
of 153% year-to-date.

Technical Details

Bloom Energy's solid oxide fuel cell (SOFC) technology, characterized by high electrical
efficiency and fuel flexibility (natural gas, biogas, hydrogen), provides an ideal on-site
power solution for facilities requiring 24/7 stable operation, such as Al data centers. The
power demand for data centers is growing exponentially due to the significantly
increased Al workloads compared to traditional IT systems, making it challenging for
existing grids to cope. Bloom Energy's on-site fuel cells reduce reliance on the
transmission grid, enabling a highly reliable and resilient power supply. The company's
robust Q2 2026 financial results further substantiate this market trend and technological
advantage, with partnerships with several Al infrastructure companies, notably

CoreWeave, being a primary driver of the stock's appreciation.

Background & Context

The rapid advancement of Al technology has led to an explosive increase in power
consumption within data centers, making power supply stability, sustainability, and cost-
efficiency paramount concerns for the industry. While traditional data centers relied on
large-scale grid power, the Al era introduces new challenges related to grid constraints,
transmission losses, and the imperative to transition to renewable energy. On-site power
generation solutions like Bloom Energy's are addressing these challenges, offering a
strategic option to enable rapid deployment of Al data centers without extensive grid

upgrades.



Strategic Significance & Outlook

The expanded partnership with MiTAC represents a crucial step for Bloom Energy to
achieve further growth in the Al data center market. The company's fuel cell technology
is increasingly valued as a reliable, distributed, and clean energy solution for handling
energy-intensive Al workloads. As Al continues to evolve, data center power demands
are expected to grow further, leading to sustained demand for Bloom Energy's on-site
power solutions. This indicates the company's potential for long-term growth and its

critical role in accelerating the transition to green energy.

Source: https://investor.bloomenergy.com/news-releases/press-releases/
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#15 thyssenkrupp nucera Hands Over State-of-the-Art
Chlor-Alkali Plant to Chlorum Solutions in Palmeira,
Brazil, Now Operational

Published August 07, 2026  thyssenkrupp nucera Newsroom  Germany

| overview

thyssenkrupp nucera has successfully handed over its state-of-the-art chlor-alkali
plant to Chlorum Solutions in Palmeira, Brazil, which is now fully operational. This
completion marks a significant project in sustainable chemical product
manufacturing, providing efficient and environmentally conscious solutions for
Brazilian industry. The technology produces chlorine, caustic soda, and hydrogen

through the electrolysis of sodium chloride brine.
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Key Findings

thyssenkrupp nucera has successfully delivered its cutting-edge chlor-alkali plant to
Chlorum Solutions in Palmeira, Brazil, which has now commenced full operation. The
completion of this project signifies a crucial milestone in the realm of sustainable

chemical product manufacturing.

Technical Details

This plant incorporates thyssenkrupp nucera's advanced chlor-alkali electrolysis
technology, which produces chlorine, caustic soda (sodium hydroxide), and hydrogen
through the electrolysis of sodium chloride brine. These products are fundamental and
indispensable raw materials within the chemical industry. The company's electrolysis
technology is designed for high energy efficiency and optimized operational costs. The
commissioning in Palmeira will provide efficient and environmentally friendly chemical
production solutions to Brazil's local industry, contributing to strengthening regional
supply chains. While specific plant capacity or hydrogen production volumes are not
mentioned, its designation as 'state-of-the-art' suggests high productivity and

environmental performance.

Background & Context

In South America, particularly Brazil, there is a growing demand for stable supply and
sustainability of basic chemicals, driven by the expansion of the chemical industry. The
chlor-alkali industry, due to its energy-intensive nature, faces pressing challenges related
to decarbonization and efficiency improvements. The commissioning of a state-of-the-
art plant by a leading technology provider like thyssenkrupp nucera in Brazil holds
significant implications for both local industrial development and the achievement of
global sustainability targets. This technology is also applicable to green hydrogen
production, potentially contributing to the plant's decarbonization in the future.Strategic

Significance & Outlook



The operation of this plant in Palmeira marks a step forward in accelerating the
development of a sustainable chemical industry in Brazil. By supporting local companies
in enhancing competitiveness and complying with environmental regulations,
thyssenkrupp nucera is expected to further strengthen its presence in the South
American market. Such projects not only contribute to regional economies but also play
a vital role in elevating standards of efficiency and sustainability within the global

chemical industry.

Source: https://www.thyssenkrupp-nucera.com/newsroom/
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#16 thyssenkrupp nucera and BHEL Sign Strategic

Collaboration to Advance Green Hydrogen Electrolyzer
Manufacturing in India

Published August 07, 2026  thyssenkrupp nucera Newsroom  Germany

| overview

thyssenkrupp nucera and Bharat Heavy Electricals Limited (BHEL) have signed a
strategic collaboration agreement to advance green hydrogen electrolyzer
manufacturing in India. This partnership aims to support India's decarbonization
efforts and strengthen domestic green hydrogen technology production capabilities.
The collaboration will contribute to India's hydrogen economy development through

the introduction of large-scale alkaline electrolyzer technology.
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Key Findings

thyssenkrupp nucera and Bharat Heavy Electricals Limited (BHEL), a major Indian heavy
electrical equipment manufacturer, have signed a strategic cooperation agreement to
jointly promote the manufacturing of green hydrogen electrolyzers within India. This
collaboration aims to support India's broader decarbonization goals and substantially

enhance its domestic production capacity for green hydrogen technology.

Technical Details

This partnership combines thyssenkrupp nucera's proven large-scale alkaline electrolyzer
technology with BHEL's robust domestic manufacturing capabilities and market access.
Alkaline electrolyzers are widely recognized as suitable technology for industrial-scale
hydrogen production due to their robustness and relatively lower operating costs.
Through this alliance, India will gain capabilities in the design, engineering,
manufacturing, supply, installation, and servicing of electrolyzers domestically. This will
enable India to achieve greater self-reliance across the entire green hydrogen value
chain and reduce its import dependency. While specific details regarding the scope of
technology transfer or production targets are not provided, it is understood that the aim

is to establish large-scale domestic manufacturing facilities.

Background & Context

India faces rapidly increasing energy demands driven by economic growth, alongside the
urgent challenge of decarbonization to combat climate change. Establishing domestic
green hydrogen production capacity is an indispensable strategy for strengthening
India's energy security and accelerating the decarbonization of its key industries. The
partnership between thyssenkrupp nucera and BHEL aligns precisely with India's national
strategy and serves as a classic example of how global hydrogen technology providers

are responding to the needs of emerging markets.



Strategic Significance & Outlook

This strategic collaboration is expected to serve as a significant driver for the
development of India's green hydrogen ecosystem. Domestic electrolyzer manufacturing
will contribute to cost reduction, job creation, and the accumulation of technological
know-how, laying the groundwork for India to become a major player in the global
green hydrogen supply chain. In the future, electrolyzers produced through this
partnership are anticipated to be supplied to renewable energy projects across India,
making a substantial contribution to the nation's decarbonization targets. This is a

notable development for accelerating the global diffusion of hydrogen technology.

Source: https://www.thyssenkrupp-nucera.com/newsroom/

Collected: August 14, 2026 | Automated Research System (Gemini API)


https://www.thyssenkrupp-nucera.com/newsroom/

#17 Berenberg Raises ITM Power Target Price
Following £86.5M UK Government Funding for
Gigawatt Electrolyzer Manufacturing

Published August 07, 2026  Research the market UK

| overview

Berenberg analysts have raised their target price on ITM Power after the company
secured approximately £86.5 million in funding from the UK government. This capital
will support the establishment of a gigawatt-scale automated manufacturing line for
ITM Power's next-generation Chronos electrolyzer stacks, significantly boosting its
production capacity and cost reduction strategy. The government support reflects
expectations for ITM Power's technology to play a central role in the UK's green

hydrogen economy.
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Key Findings

Analysts at the financial services firm Berenberg have raised their target price for ITM
Power. This decision follows the company's successful securing of approximately £86.5
million (equivalent to about $110 million USD) in substantial funding from the UK
government. This capital infusion is earmarked for establishing a gigawatt (GW)-scale
automated manufacturing line for ITM Power's next-generation Chronos electrolyzer

stacks.

Technical Details

ITM Power is a leading company in Proton Exchange Membrane (PEM) electrolyzer
technology, focusing on cost efficiency and scalability for green hydrogen production.
The secured £86.5 million in funding represents a strategic investment to significantly
expand the company's manufacturing capabilities. Specifically, the introduction of a
gigawatt-scale automated manufacturing line will enhance the production efficiency of
electrolyzer stacks and reduce manufacturing costs. The Chronos electrolyzer stack is a
next-generation product designed for higher current density and efficiency, and this
manufacturing line will enable its mass production. This investment is considered part of
the company's 'Gigafactory' plan, which involves constructing a large-scale

manufacturing facility in Northern England.

Background & Context

The UK government has set an ambitious target of securing up to 10 GW of low-carbon
hydrogen production capacity by 2030, making the strengthening of domestic
electrolyzer manufacturing capability indispensable for its achievement. The substantial
funding provided to ITM Power demonstrates a strong commitment by the UK to foster
a domestic supply chain and create jobs in the hydrogen technology sector. Government
support plays a critical role in accelerating the adoption of green hydrogen, which
currently faces high cost challenges, and provides a competitive advantage to

technological innovators like ITM Power.



Strategic Significance & Outlook

This funding from the UK government will serve as a significant catalyst, accelerating ITM
Power's business expansion and technological development. With the gigawatt-scale
automated manufacturing line becoming operational, the company will further enhance
its competitiveness in the global green hydrogen market and be better positioned to
meet expanding demand. Berenberg's target price increase suggests that analysts view
this government support as a contributor to ITM Power's future profitability and market
share growth. This is a crucial development for promoting the UK's green hydrogen

economy and contributing to the global energy transition.

Source: https://www.researchthemarket.com/news/berenberg-nudges-up-target-price-on-itm-power/
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#18 Plug Power Reports Q2 Revenue of $178M, Ups

Full-Year Guidance to 15-16%, Targets Q4 EBITDAS
Break-Even

Published August 10, 2026  Plug Power Inc. Investor Relations  USA

Full-Year Guidance
Q4 EBITDAS
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| overview

Plug Power announced its Q2 2026 financial results, reporting approximately $178
million in revenue and near break-even gross margin. The company raised its full-year
2026 revenue growth forecast from 15% to 16% and aims to achieve EBITDAS
profitability in Q4. Net cash usage also narrowed to about $61 million, impressing

investors with its progress towards profitability.
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Key Findings

Plug Power announced its financial results for the second quarter of 2026, reporting
revenue of approximately $178 million and achieving a near break-even gross margin.
The company has revised its full-year 2026 revenue growth forecast upwards from the
previous 15% to 16% and has set an ambitious goal of achieving positive EBITDAS
(Earnings Before Interest, Taxes, Depreciation, and Amortization, plus Stock-based

compensation) by the fourth quarter of 2026.

Technical Details

As a leading provider of hydrogen fuel cell and electrolyzer solutions, Plug Power boasts
a strong presence particularly in the material handling market, while accelerating
investments in green hydrogen production and fueling infrastructure. The improvement
in Q2 revenue and the achievement of near break-even gross margin suggest that the
company's efforts in cost optimization and business scale-up are bearing fruit. Net cash
usage also narrowed to approximately $61 million, contributing to improved working
capital management and enhanced profitability. The upward revision of the full-year
guidance reflects the positive impact of the company's strategic investments in building

a green hydrogen ecosystem and increasing market demand.

Background & Context

Green hydrogen is gaining global attention as a crucial energy carrier for realizing a
decarbonized society, and Plug Power provides solutions across its entire value chain.
The company's fuel cells are used in applications such as forklifts and data centers, while
its electrolyzers produce green hydrogen. These strong quarterly results indicate that the
company's initiatives towards establishing a hydrogen economy are gradually yielding
success, underscoring investors' appreciation for its long-term growth potential.
Particularly amidst rising interest in energy transition and supply chain sustainability,

expectations for companies like Plug Power are growing.



Strategic Significance & Outlook

Plug Power's target of achieving EBITDAS profitability by Q4 2026 will significantly
enhance its financial health and market competitiveness. The increased revenue
guidance and progress in cost efficiency are likely to further bolster investor confidence
and potentially positively impact stock performance. Moving forward, the company aims
to accelerate the expansion of green hydrogen production capacity and the
development of its fueling network, thereby promoting wider industrial adoption of
hydrogen and establishing its position as a leader in sustainable energy transition. This

will be a critical milestone towards the robust growth of the hydrogen economy.

Source: https://ir.plugpower.com/press-releases/news-details/2026/Plug-Reports-Revenue-of-~178-
Million-~Break-Even-Gross-Margin-Net-Cash-Usage-of-~61-Million-and-Increases-Revenue-Guidance-
for-2026/default.aspx

Collected: August 14, 2026 | Automated Research System (Gemini API)
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#19 EU Commission Updates Hydrogen Strategy to

Achieve 2050 Carbon Neutrality, Sets 2030 Production
Targets

Published August 10, 2026  European Clean Hydrogen Alliance (ECHA) EU

J2 |
=
mi!

:
il

| overview

The European Clean Hydrogen Alliance provided an update on the EU's hydrogen
strategy, emphasizing its role in achieving carbon neutrality by 2050 and supporting
the Green Deal. The strategy prioritizes ambitious renewable hydrogen production
targets for 2024 and 2030, with a revision also included in 2026. This strategy aims to
accelerate the production and use of clean hydrogen to drive the EU's energy

transition and decarbonize its economy.
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Key Findings

The European Clean Hydrogen Alliance has released an update on the European Union's
(EV) hydrogen strategy, reiterating the central role hydrogen plays in achieving carbon
neutrality by 2050 and supporting the European Green Deal. This strategy prioritizes the
production of renewable hydrogen and sets specific, ambitious production targets for
2024 and 2030.

Technical Details

The EU Hydrogen Strategy advocates for "green hydrogen," generated from renewable
energy sources, as the most sustainable option, aiming for a significant expansion of its
production capacity and utilization. In the initial phase leading up to 2024, targets for
electrolyzer installation capacity are set. By 2030, the ambitious goal is to achieve
domestic production and consumption of at least 10 million tons, and an additional 10
million tons of imported renewable hydrogen. Achieving these targets necessitates the
construction of large-scale electrolyzer infrastructure, expansion of renewable energy
generation capacity, development of hydrogen transport and storage networks, and
technological adoption in hydrogen demand sectors (industry, transport, etc.). The 2026
strategy revision is expected to incorporate the latest market trends, technological
advancements, and geopolitical circumstances, presenting a more realistic and effective

roadmap.

Background & Context

The EU faces an urgent imperative to reduce reliance on fossil fuels and accelerate the
transition to clean energy to combat climate change and ensure energy security.
Hydrogen is anticipated for diverse applications, including energy storage for
intermittent renewable electricity, decarbonization of industrial processes, and fuel for
the transport sector. This hydrogen strategy provides a comprehensive framework for
the EU to assert global leadership in the hydrogen economy and foster technological
innovation. This enables European companies to seize new market opportunities and

enhance international influence through the export of green technologies.



Strategic Significance & Outlook

The EU's hydrogen strategy is critically important for shaping Europe's energy landscape
over the coming decades. Specific production targets and associated policy support are
expected to attract significant investment and accelerate the growth of green hydrogen-
related industries. The establishment of hydrogen hubs, development of cross-border
infrastructure, and formation of international partnerships are essential for the success of
this strategy. The EU's initiatives are also anticipated to influence the formulation of
hydrogen strategies in other regions globally, playing a crucial role in strengthening

global decarbonization efforts.

Source: https://www.hydrogen.europa.eu/strategy/eu-hydrogen-strategy-under-eu-green-deal_en
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#20 thyssenkrupp nucera Doubles Order Intake to
€471M in First Nine Months of Fiscal Year 2025/2026

Published August 12, 2026  thyssenkrupp nucera Newsroom  Germany

| overview

thyssenkrupp nucera reported a significant increase in order intake for the first nine
months of fiscal year 2025/2026, nearly doubling to €471 million year-over-year.
Despite volatility in the green hydrogen sector, the company secured robust new
business in its chlor-alkali division, driving overall growth. This surge in orders reflects

strong market demand for the company's core technologies.
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Key Findings

thyssenkrupp nucera has announced a substantial increase in its order intake for the first
nine months of the 2025/2026 fiscal year, reaching €471 million. This represents nearly a
twofold increase compared to the same period last year, indicating the company's strong

market position and growth trajectory.

Technical Details

The surge in order intake was primarily driven by robust new business acquisitions in the
company's chlor-alkali division. Chlor-alkali technology is a fundamental process in the
chemical industry, producing chlorine, caustic soda, and hydrogen, and thyssenkrupp
nucera boasts extensive experience and advanced technological expertise in this sector.
While the green hydrogen division (electrolyzer business) has faced market volatility, the
company's overall order intake performance has remained strong. This balanced
business portfolio enables stable growth even amidst challenging market conditions.
While the specific breakdown of orders and key clients have not been disclosed, it

suggests sustained demand from industries worldwide.

Background & Context

Amidst increasing demands for sustainability in the chemical industry, the demand for
efficient and environmentally friendly chlor-alkali electrolysis technology remains robust.
Furthermore, while the green hydrogen market is expected to grow long-term, short-
term policy fluctuations and delays in investment decisions for large-scale projects
introduce uncertainty. In this context, thyssenkrupp nucera's doubled order intake
demonstrates its technology's ability to meet a wide range of industrial needs and its
high level of reliability. Notably, hydrogen production and chlor-alkali production are

closely related technologically and are complementary.



Strategic Significance & Outlook

The strong order intake provides a crucial foundation for strengthening thyssenkrupp
nucera's future profitability and market share. Specifically, success in the chlor-alkali
division offers a stable funding source to continue investments and R&D in the green
hydrogen business. As the green hydrogen market matures and the policy environment
stabilizes, demand for the company's electrolyzer technology is expected to expand
further. By strategically managing its two main business segments, thyssenkrupp nucera
is well-positioned to maximize the benefits of the energy transition and maintain its

global leadership.

Source: https://www.thyssenkrupp-nucera.com/newsroom/
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#21 Saudi Arabia Completes $8.5 Billion Green
Hydrogen Plant Construction in NEOM, Commences
Commissioning for 600 Tons/Day Production

Published Published August 13, 2026 ~ SolarQuarter YO 7ZE7

| overview

The NEOM Green Hydrogen Company has successfully completed construction of its
$8.5 billion green hydrogen project in Oxagon, Saudi Arabia, now entering the critical
commissioning phase. This facility, destined to be one of the world's largest, aims to
produce 600 tons of carbon-free hydrogen daily, powered entirely by renewable solar
and wind energy. The colossal undertaking marks a pivotal step for Saudi Arabia in its

ambition to lead the global green hydrogen market.
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Background

Saudi Arabia is aggressively pursuing a national strategy to diversify its economy from oil
dependency, transitioning towards renewable energy and a hydrogen economy, with the
futuristic mega-city of NEOM serving as its ambitious emblem. This $8.5 billion project is
critical for cementing Saudi Arabia's position in the global green hydrogen market,
extending its influence beyond the Middle East. It signals a profound potential
transformation from a traditional fossil fuel exporter to a leading green energy exporter,

thereby significantly impacting the international energy transition.

Key Findings

The NEOM Green Hydrogen Company (NGHC) has announced the successful completion
of construction for its $8.5 billion green hydrogen project in Oxagon, Saudi Arabia. The
facility has now entered its critical commissioning phase. Upon achieving full operational
status, this plant is set to become one of the world's largest green hydrogen production
facilities, designed to produce up to 600 tons of carbon-free hydrogen daily, powered

exclusively by integrated solar and wind renewable energy sources.

Technical Details

This monumental project integrates vast-scale renewable energy infrastructure—
specifically solar and wind power—directly coupled to an advanced electrolyzer system
optimized for green hydrogen production. The projected daily output of 600 tons of
hydrogen translates to approximately 220,000 tons annually, a substantial volume
capable of supporting extensive industrial applications and serving as a major fuel
source. The produced hydrogen is primarily earmarked for conversion into ammonia for
international export, with a portion also designated for local utilization as an energy
source within NEOM. Through its integrated supply chain and cutting-edge electrolysis
technology, this plant provides a zero-emission energy solution poised to make a

significant contribution to global decarbonization efforts.



Strategic Significance & Outlook

The successful operationalization of the NEOM green hydrogen plant represents a
decisive stride for Saudi Arabia in its ambition to become a leading global producer and
exporter of green hydrogen. The completion of commissioning and subsequent full-scale
operation will serve as a critical demonstration of the commercial viability and large-
scale scalability of green hydrogen technology, thereby stimulating further investment
and project development across the sector. This pioneering project is anticipated to
significantly strengthen hydrogen's role in the global energy mix and inject substantial

momentum into worldwide efforts towards a sustainable energy future.

Source: https://solarquarter.com/2026/08/13/saudi-arabia-completes-8-5-billion-green-hydrogen-plant-

in-neom/
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#22 IEA Launches 'Global Hydrogen Review 2026,’
Highlighting Hydrogen's Role in Energy and Food
Security Amidst Geopolitical Volatility

Published August 10, 2026  IEA / Hydrogen Insight ~ Global

| overview

The International Energy Agency (IEA) launched its 'Global Hydrogen Review 2026,
emphasizing hydrogen's critical role in energy and food security amid ongoing
geopolitical turmoil. The report indicates that low-emission hydrogen production
increased by 20% in 2025 and is projected to exceed 1% of global hydrogen
production in 2026, with China leading electrolyzer installations. The IEA stresses that

hydrogen can help prevent the next energy and food crisis.
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Key Findings

The International Energy Agency (IEA) has released its latest 'Global Hydrogen Review
2026," which underscores the critically important role of hydrogen in ensuring energy
and food security amidst ongoing geopolitical instability worldwide. According to the
report, low-emission hydrogen production increased by 20% year-on-year in 2025 and is

projected to exceed 1% of total global hydrogen production in 2026.

Technical Details

The review provides a detailed analysis of advancements in hydrogen production
technologies, particularly the status of electrolyzer installations. The increase in low-
emission hydrogen production in 2025 is primarily driven by the expansion of green
hydrogen projects derived from renewable energy sources and blue hydrogen projects
integrating CCUS (Carbon Capture, Utilization, and Storage) technologies. Notably, China
leads the world in electrolyzer installation capacity, with its rapid expansion being a
major driver of the global increase in low-emission hydrogen supply. The report
evaluates hydrogen's potential to be produced from diverse energy sources and its wide
range of applications in fuel cells, industrial processes, and ammonia production (directly
linked to food security), noting its contribution to enhancing the resilience of energy

systems in times of high geopolitical risk.

Background & Context

Since the Russia-Ukraine conflict, global energy markets have become volatile, making
diversification of energy supply and strengthening energy security urgent priorities for
many countries. Simultaneously, the surge in natural gas prices, a primary feedstock for
fertilizer production, has impacted food security through increased food production
costs. In the face of such multifaceted crises, the IEA positions hydrogen as a solution
that can address challenges across the entire energy and food value chains, reducing
vulnerabilities to future shocks. This review aims to impress upon policymakers, industry,

and investors the importance of strategic investments in the hydrogen economy.



Strategic Significance & Outlook

The 'Global Hydrogen Review 2026' makes it clear that hydrogen is not merely a means
of decarbonization but an indispensable element for solving broader issues of energy
and food security. The fact that global low-emission hydrogen production is projected to
exceed 1% of total production suggests that the technology has entered a practical
phase and is capable of large-scale deployment. Moving forward, the IEA will likely
recommend that national governments accelerate investment in hydrogen infrastructure,
strengthen international cooperation, and establish market mechanisms. This is expected
to accelerate the development of the hydrogen economy and build a more stable and

sustainable global energy system.

Source: https://gh2.org/iea-global-hydrogen-review-2026-green-hydrogen-can-help-prevent-next-food-

and-energy-crisis
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#23 Germany's 2.1 GW HyScale 100 Electrolyzer Project
Canceled Due to Planning Uncertainties

Published August 14, 2026  pv magazine (The Hydrogen Stream)  Germany

| overview

The Schleswig-Holstein Ministry of Energy Transition in Germany has officially
confirmed the cancellation of the planned 2.1 GW HyScale 100 electrolyzer project at
the Heide refinery. The primary reason for the cancellation cited was planning
uncertainties surrounding the wind-powered hydrogen production plant. This major
project's abandonment poses a significant setback for Germany's green hydrogen

ecosystem development plans.
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Key Findings

The Schleswig-Holstein Ministry of Energy Transition in Germany has officially confirmed
the cancellation of the planned 2.1 gigawatt (GW) "HyScale 100" electrolyzer project at
the Heide refinery. This large-scale green hydrogen production plant has been

abandoned primarily due to planning uncertainties.

Technical Details

The HyScale 100 project aimed to produce green hydrogen on a large scale using
renewable energy, particularly wind power. With a capacity of 2.1 GW, it would have
been one of Europe's largest, projected to supply hundreds of thousands of tons of
green hydrogen annually and significantly contribute to regional industrial
decarbonization. However, during the project's implementation, uncertainties persisted
across multiple aspects, including securing a stable power supply from wind farms,
infrastructure development, regulatory approvals, and financing. Technical and economic
challenges in meeting the complex requirements of a wind-powered hydrogen

production plant likely played a significant role.

Background & Context

As a central country in the European Green Deal, Germany has placed its hydrogen
strategy at the forefront of national policy, aiming for rapid expansion of domestic green
hydrogen production capacity. Large-scale projects like HyScale 100 were considered
indispensable for the success of this strategy. Its cancellation highlights how crucial
technical and economic feasibility, as well as consistent policy support, are for the
success of large-scale green hydrogen projects. This suggests challenges when

government commitment and private investment do not align smoothly.



Strategic Significance & Outlook

The cancellation of the HyScale 100 project represents a significant setback for
Germany's green hydrogen ecosystem development plans. However, it may not signify
an abandonment of the transition to a hydrogen economy but rather a shift in focus to
more realistic scales or more certainly executable projects. Future challenges lie in
accelerating remaining hydrogen projects, overcoming technical and economic hurdles,
and strengthening policy support. This cancellation serves as a reminder of the
importance of risk assessment in large-scale hydrogen projects and will provide valuable

lessons for future planning.

Source: https://www.pv-magazine.com/2026/08/14/the-hydrogen-stream-commissioning-begins-for-2-2-
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#24 Hystar and BHEL Partner for Local PEM Electrolyzer
Manufacturing in India, Boosting Domestic Green
Hydrogen Production Capacity

Published August 14, 2026  pv magazine (The Hydrogen Stream)  Norway/India

| overview

Hystar announced a strategic partnership with Bharat Heavy Electricals Limited (BHEL)
in India. This collaboration aims to establish local manufacturing of Proton Exchange
Membrane (PEM) electrolyzers within India, strengthening the nation's green
hydrogen technology production capabilities. The companies will work together to
provide cost-effective and scalable PEM electrolyzer solutions for the Indian market,

supporting decarbonization goals.
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Key Findings

Hystar, a Norwegian electrolyzer manufacturer, has entered into a strategic partnership
with Bharat Heavy Electricals Limited (BHEL), a major Indian heavy electrical equipment
manufacturer. This collaboration aims to establish local manufacturing capabilities for
Proton Exchange Membrane (PEM) electrolyzers within India, thereby strengthening the

nation's green hydrogen production technology base.

Technical Details

Hystar is renowned for its proprietary high-efficiency PEM electrolyzer technology, while
BHEL possesses extensive manufacturing infrastructure and industrial networks in India.
Through this partnership, Hystar's technology will be licensed for production at BHEL's
manufacturing facilities, supplying PEM electrolyzers specifically tailored for the Indian
market. PEM electrolyzers are characterized by high current density and rapid response,
making them suitable for integration with renewable energy sources and a key
technology for green hydrogen production. Establishing local manufacturing will
contribute to reducing import costs, strengthening the supply chain, and accumulating
technological know-how within India. While specific manufacturing scale or target
production volumes are not mentioned, it is inferred that the goal is to establish a large-

scale supply system to meet India's demand.

Background & Context

India faces the dual challenge of rapidly increasing energy demand driven by economic
growth and the imperative to reduce greenhouse gas emissions. The government has
positioned green hydrogen as one of the pillars of its national strategy, focusing on
strengthening domestic production capacity and infrastructure development. The
partnership between Hystar and BHEL will play a crucial role as part of India's
"Atmanirbhar Bharat" (Self-Reliant India) strategy. This collaboration serves as a model
case where international technology providers work with local enterprises to contribute
to regional economic development and the achievement of global decarbonization

goals.



Strategic Significance & Outlook

This partnership will serve as a significant driver for accelerating the supply of PEM
electrolyzers within India's green hydrogen ecosystem. Domestically manufactured
electrolyzers are expected to become more cost-competitive and be utilized in a wide
range of projects supporting India's energy transition. For Hystar, it provides access to
the vast Indian market and an opportunity to accelerate the global deployment of its
technology. For BHEL, it means acquiring cutting-edge hydrogen technology and
revitalizing its domestic manufacturing sector. This collaboration is set to make a
substantial contribution to India's decarbonization targets and the establishment of a

sustainable energy future.

Source: https://www.pv-magazine.com/2026/08/14/the-hydrogen-stream-commissioning-begins-for-2-2-
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#25 Italy Launches €400 Million Annual Renewable

Hydrogen Support Scheme to Accelerate
Decarbonization

Published Published August 14, 2026  pv magazine (The Hydrogen Stream) X7

| overview

Italy has launched a significant new annual support scheme, allocating €400 million
(approximately $600 million USD) to boost the production and deployment of
renewable hydrogen. This initiative is designed to stimulate both supply and demand
for green hydrogen, accelerating the nation's decarbonization efforts and

demonstrating its commitment to the European Union's Green Deal objectives.
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Background

As a member of the European Union, Italy is committed to meeting stringent greenhouse
gas emission reduction targets by 2030 under the European Green Deal and REPowerEU
plan, while also striving to reduce its reliance on Russian fossil fuels. Green hydrogen is
identified as an indispensable solution for achieving these objectives, particularly across
energy-intensive industries, transportation, and power storage. This substantial €400
million annual support scheme is poised to provide significant momentum for Italy to
solidify its national hydrogen strategy, foster a robust domestic hydrogen ecosystem,

and contribute to the broader development of Europe's hydrogen economy.

Key Findings

The Italian government has launched a new, substantial support scheme, committing
€400 million annually towards accelerating the production and deployment of renewable
hydrogen nationwide. This significant financial aid is anticipated to be pivotal in driving

Italy toward its ambitious decarbonization targets.

Technical Details

The €400 million annual support scheme specifically targets hydrogen production
projects that utilize electrolyzers directly powered by renewable energy sources. While
the precise mechanisms of support are not yet fully detailed, they are expected to
encompass investment grants, production incentives, or backing for power purchase
agreements (PPAs). The allocated funding aims to offset a portion of the installation and
operational costs associated with electrolyzers, thereby enhancing the price
competitiveness of green hydrogen and lowering market entry barriers. This is projected
to significantly accelerate the construction of new hydrogen production facilities and
stimulate the expansion of existing operations. The scheme will primarily focus on green
hydrogen manufacturing technologies, explicitly considering a range of advanced
options including Proton Exchange Membrane (PEM) electrolyzers, alkaline electrolyzers,
and Solid Oxide Electrolysis Cells (SOECs).



Strategic Significance & Outlook

The introduction of this substantial support scheme is poised to catalyze rapid growth
within Italy's renewable hydrogen market. Investors and companies are expected to
accelerate their investments in new hydrogen projects, bolstered by clear governmental
backing. This momentum is anticipated to drive down the production cost of green
hydrogen, facilitating its broader adoption across diverse industrial sectors. Furthermore,
Italy's proactive stance could significantly influence the development of hydrogen
strategies in other European and global nations, potentially injecting new impetus into
worldwide decarbonization efforts. This initiative represents a critical stride in the global

transition towards a sustainable energy future.
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#26 LANXESS First to Deploy Hydrogen Fuel in

Industrial Process at Krefeld-Uerdingen Plant, Cutting
6,000 Tons CO2 Annually

Published August 14, 2026  NewswireToday  Germany

| overview

German specialty chemicals manufacturer LANXESS has for the first time utilized
hydrogen as fuel in an industrial process at its Krefeld-Uerdingen plant, enhancing
production sustainability. The company expects to reduce CO, emissions by
approximately 6,000 metric tons annually by using hydrogen instead of natural gas
for iron oxide pigment drying. The hydrogen is produced as a byproduct of chlorine
electrolysis at the adjacent Covestro plant and supplied directly via pipeline to

LANXESS, establishing an efficient supply chain.
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Key Findings

LANXESS, the German specialty chemicals manufacturer, has achieved a significant
milestone by utilizing hydrogen as fuel for the first time in an industrial process at its
Krefeld-Uerdingen plant. This initiative marks a substantial step forward in enhancing the
sustainability of its production activities, projected to reduce the company's annual CO,

emissions by approximately 6,000 metric tons.

Technical Details

LANXESS adopted hydrogen as a substitute for natural gas, which was traditionally used
in the drying process of iron oxide pigments. This drying process is energy-intensive,
making the fuel switch to hydrogen an effective means of directly reducing carbon
emissions from production. The hydrogen used is produced as a byproduct of chlorine
electrolysis at the adjacent Covestro plant, and it is supplied directly to the LANXESS
facility via a dedicated pipeline. This establishes an efficient local cooperation model that
is highly advantageous for minimizing costs and energy losses associated with hydrogen
storage and transportation. While specific details of the fuel cell systems or burners are
not mentioned, it is assumed that technical adjustments were made to adapt existing

equipment for hydrogen use.

Background & Context

The chemical industry is one of the most energy-intensive sectors, facing strong pressure
to transform its production processes to meet decarbonization targets. Replacing fossil
fuels as heat sources is a critical component of emission reduction strategies. LANXESS's
initiative serves as an excellent example of utilizing byproduct hydrogen and fostering
industrial collaboration to reduce carbon emissions across the entire supply chain. This
could influence other chemical companies, serving as a concrete example of "hydrogen

use in industry" within Germany's and Europe's hydrogen strategies.



Strategic Significance & Outlook

The annual reduction of 6,000 tons of CO, emissions is a significant step towards
achieving LANXESS's sustainability goals and substantially improves its environmental
footprint. This successful case study will incentivize other industrial sectors to accelerate
the use of byproduct and green hydrogen. Moving forward, LANXESS may expand
hydrogen utilization to other plants and processes, further driving the transition to
sustainable chemical manufacturing. The effectiveness of this local hydrogen supply

model will likely serve as a reference for many industrial sites in the future.

Source: https://www.newswiretoday.com/news/182602/LANXESS-Powers-Large-Scale-Plant-with-
Hydrogen-for-the-First-Time/
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#27 Spain & Netherlands Secure Over $1 Billion for
Hydrogen Projects; Spain Allocates €274M for 102MW

Electrolyzer Capacity

Published Published August 07, 2026  pv magazine X~ >/Netherlands

messs SPAIN AND THE NETHERLANDS SECURRILE OVER $1 BILLION
s FUNDIGEN PROJECTOI €270 MILLION 1022MW ELECTROKOZER

PV Magazine

| overview

Europe is significantly accelerating its green hydrogen ambitions with over $1 billion
in new funding. Spain has committed €274.2 million to establish 102.27 MW of
electrolysis capacity, while the Netherlands secured €780 million from the EU for
renewable hydrogen production. Additionally, a €150 million investment will fund the
Iberian Peninsula’s first green steel plant, leveraging hydrogen for decarbonized

industrial processes.
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Background

The European Union (EU) has established ambitious decarbonization targets under its
Green Deal framework, identifying green hydrogen as a pivotal enabler for achieving
these goals. Leveraging substantial renewable energy potential and strategic
geographical advantages, such as extensive port infrastructure, Spain and the
Netherlands are proactively solidifying their positions as nascent hydrogen hubs within
Europe. These significant funding allocations are strategically designed to de-risk initial
investments across the entire hydrogen supply chain, specifically targeting production
infrastructure and industrial end-use applications, thereby stimulating market growth.
Moreover, investments in large-scale industrial projects, such as the planned green steel
plant, serve as tangible demonstrations of heavy industry's decarbonization pathway and

are instrumental in driving the broader societal adoption of the hydrogen economy.

Key Findings

Europe's green hydrogen economy is poised for a significant capital injection. The
Spanish government has committed €274.2 million (approximately $297 million USD) to
four renewable hydrogen projects, collectively establishing 102.27 MW of electrolysis
capacity. In parallel, the European Commission has approved a €780 million
(approximately $850 million USD) Dutch support scheme designed to accelerate
renewable hydrogen production. Cumulatively, these initiatives represent over $1 billion

USD in direct funding channeled into green hydrogen development across the region.



Technical Details

The Spanish projects primarily involve the deployment of electrolyzers integrated with
dedicated renewable energy sources, specifically solar and wind power generation. This
aggregate electrolysis capacity of 102.27 MW is projected to enable the annual
production of several thousand tons of green hydrogen, primarily earmarked for
industrial feedstock and heavy-duty transportation applications. The Dutch support
scheme is structured to expedite the research, development, demonstration, and
subsequent market introduction of advanced hydrogen production technologies, likely
encompassing various electrolyzer types such as Proton Exchange Membrane (PEM) and
alkaline systems. Furthermore, Hydnum Steel has secured a €150 million investment
commitment for the construction of the Iberian Peninsula's first green steel plant. This
facility plans to deploy hydrogen as a primary reducing agent in its steel production
process, a methodology expected to drastically reduce CO2 emissions compared to
conventional blast furnace operations. Construction is slated to commence by the end of
2026.

Strategic Significance & Outlook

These substantial funding commitments and project advancements in Spain and the
Netherlands are poised to significantly accelerate the maturation of the broader
European green hydrogen ecosystem. The injection of over $1 billion in capital is
expected to foster new technological innovations, stimulate job creation, and facilitate
the establishment of a more robust and interconnected hydrogen infrastructure.
Hydnum Steel's green steel plant will serve as a critical flagship project, demonstrating
the transformative potential of hydrogen in decarbonizing heavy industry. Ultimately,
these developments are anticipated to be a decisive catalyst for Europe to solidify its
leadership position in the global hydrogen economy and accelerate its transition towards

a sustainable, decarbonized future.

Source: https://www.pv-magazine.com/2026/08/07/the-hydrogen-stream-over-1-billion-in-funds-for-
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#28 U.S. DOE Allocates $62M to 20 Projects Across 15
States to Advance National Clean Hydrogen Strategy

Published August 07, 2026  U.S. Department of Energy (DOE)  USA
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I OVERVIEW

The U.S. Department of Energy (DOE) announced it will allocate approximately $62
million to 20 projects across 15 states to accelerate research, development,
demonstration, and deployment of next-generation hydrogen technologies. These
projects aim to advance critical components of hydrogen fueling infrastructure,
develop and demonstrate hydrogen fuel cell-powered container handling equipment
for ports, and improve processes essential for efficient and timely hydrogen
technology deployment. This funding is a crucial step towards achieving the goals of

the U.S. National Clean Hydrogen Strategy.
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Key Findings

The U.S. Department of Energy (DOE) has announced an allocation of approximately $62
million to 20 projects spanning 15 states. This funding aims to accelerate the research,
development, demonstration, and deployment of next-generation hydrogen
technologies, thereby advancing the nation's National Clean Hydrogen Strategy. The

initiative seeks to address key bottlenecks across the entire hydrogen ecosystem.

Technical Details

The 20 selected projects are diverse, with a strong focus on advancing critical elements
of hydrogen fueling infrastructure. This potentially includes more efficient and lower-cost
hydrogen compression and storage technologies, as well as improved designs for fueling
stations. Furthermore, efforts will be directed towards developing and demonstrating
hydrogen fuel cell-powered container handling equipment for use in ports, aiming to
reduce emissions. This represents a significant contribution to decarbonizing port
operations, which traditionally rely on diesel fuel. Funding will also be invested in process
improvements to enable the efficient and timely deployment of hydrogen technologies,
covering areas such as identifying and resolving regulatory barriers, establishing safety
standards, and supporting workforce development programs. This comprehensive
investment aims to strengthen the entire hydrogen value chain, from production to end-

use.

Background & Context

The United States has prioritized the transition to clean energy and climate change
mitigation, positioning hydrogen as one of the key decarbonization solutions. Achieving
the DOE's "Hydrogen Shot" goal (reducing clean hydrogen costs to $1/kg within a
decade) requires both technological innovation and large-scale demonstration and
deployment. This $62 million funding allocation demonstrates the federal government's
concrete commitment to collaborating with industry, academia, and state/local
governments to solidify the foundation of the hydrogen economy. This is a crucial step

towards overcoming technical challenges and accelerating market adoption.



Strategic Significance & Outlook

This substantial funding from the DOE is expected to accelerate hydrogen technology
development and deployment in the U.S., serving as a significant impetus towards
establishing a clean hydrogen economy. Investing in 20 diverse projects diversifies
technological risks and promotes the development of hydrogen infrastructure across a
wide geographic area. In particular, the demonstration of fuel cell-powered equipment in
ports will serve as an important model for decarbonizing the heavy-duty transport
sector. Through these efforts, the U.S. is expected to strengthen its global leadership in
hydrogen technology and contribute to achieving energy security and environmental

goals.

Source: https://www.energy.gov/cmei/fuels/selections-hydrogen-and-fuel-cell-technologies-office-
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#29 Fusion Fuel's BrightHy Solutions Completes FEED
and Achieves FAT for Key Equipment in Southern
European Green Hydrogen Projects

Published Published August 12, 2026  Markets Insider 7RJL b AJL (E3I—0Ow/Y)

| overview

Bright Hydrogen Solutions Limited (BrightHy Solutions), a wholly-owned subsidiary of
Fusion Fuel Green, has successfully advanced two critical green hydrogen projects in
Southern Europe. The company completed the Front-End Engineering Design (FEED)
for a 15MW industrial production facility and finished Factory Acceptance Tests (FAT)
for key equipment destined for a hydrogen refueling station, which has now shipped.
These milestones significantly propel the commercialization and deployment of

Fusion Fuel's distributed green hydrogen technology.
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Background

Within the framework of the European Green Deal, Southern European nations are
proactively investing in renewable energy and the burgeoning green hydrogen economy.
The completion of FEED and FAT are pivotal stages that enable hydrogen projects to
transition from conceptual planning into tangible construction and operational
deployment. Specifically, the establishment of hydrogen refueling stations is
fundamental for accelerating the widespread adoption of hydrogen mobility and
building out a comprehensive green hydrogen infrastructure. Fusion Fuel's proprietary
modular technology facilitates flexible deployment across various scales, from small-
scale applications to significant industrial installations, thereby supporting the

development of hydrogen supply chains customized to regional requirements.

Key Milestones Achieved

Bright Hydrogen Solutions Limited (BrightHy Solutions), a wholly-owned subsidiary of
Fusion Fuel Green, has successfully reached critical execution milestones in two
significant green hydrogen projects located in Southern Europe. These achievements
include the finalization of the Front-End Engineering Design (FEED) package for a 15SMW
industrial green hydrogen production facility, alongside the successful completion of
Factory Acceptance Tests (FAT) for core equipment slated for a hydrogen refueling

station project.

Technical Implementation Details

The finalized FEED package provides a critical engineering foundation for the subsequent
Engineering, Procurement, and Construction (EPC) phase, thoroughly assessing the
technical and economic viability of the 15MW green hydrogen production facility. A
facility of this capacity is designed to supply green hydrogen to large-scale industrial
processes, making a substantial contribution to regional decarbonization targets.
Concurrently, the successful FAT for the hydrogen refueling station project verifies that
the primary equipment adheres to stringent design specifications and quality standards,
ensuring safe transport and rapid on-site installation. The equipment has already been
dispatched to the project location, signaling robust physical progress. Fusion Fuel's core
expertise lies in high-efficiency solar-to-hydrogen generation systems, facilitating

distributed and modular green hydrogen production.



Strategic Implications and Outlook

The successful achievement of these milestones underscores BrightHy Solutions and
Fusion Fuel Green's consistent progress towards the full commercialization of green
hydrogen technology. The completion of the FEED package establishes a clear pathway
for the forthcoming EPC phase, while the finalization of FAT and subsequent equipment
shipment will facilitate an accelerated commissioning timeline for the refueling station.
The successful execution of these projects is anticipated to significantly boost green
hydrogen production and adoption across Southern Europe, directly contributing to
regional decarbonization objectives and further solidifying the international deployment
trajectory of Fusion Fuel's innovative technology. This represents a substantial stride

towards the global realization of a hydrogen economy.

Source: https://www.stocktitan.net/sec-filings/HTOO/6-k-fusion-fuel-green-plc-current-report-foreign-
issuer-3d93bad4f552.html
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#30 U.S. DOE Hydrogen and Fuel Cell Technologies
Office (HFTO) Announces Funding Opportunity to
Advance National Clean Hydrogen Strategy

Published August 13,2026 HigherGov  USA

| overview

The U.S. Department of Energy (DOE)'s Office of Energy Efficiency and Renewable
Energy (EERE), on behalf of the Hydrogen and Fuel Cell Technologies Office (HFTO),
has announced a Funding Opportunity Announcement (FOA) to coordinate hydrogen
activities aligned with the U.S. National Clean Hydrogen Strategy and Roadmap. This
FOA aims to advance the Biden administration's goals of achieving carbon pollution-
free power by 2035 and net-zero emissions across the economy by 2050. The
announcement encourages innovation across a wide range of areas, from R&D to

demonstration and commercialization.
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Key Findings

The U.S. Department of Energy (DOE)'s Office of Energy Efficiency and Renewable Energy
(EERE), through its Hydrogen and Fuel Cell Technologies Office (HFTO), has issued a
Funding Opportunity Announcement (FOA) to advance the U.S. National Clean Hydrogen
Strategy and Roadmap. This FOA serves as a critical tool for realizing the Biden
administration's goals of achieving carbon pollution-free power by 2035 and net-zero

emissions across the entire economy by 2050.

Technical Details

This FOA targets innovative projects spanning the entire hydrogen technology value
chain. Specific focus areas may include improving the efficiency and reducing the cost of
electrolyzer technologies, developing hydrogen storage and transport solutions,
enhancing fuel cell performance and ensuring durability, and diversifying end-use
applications for hydrogen (e.g., in industrial, transportation, and power sectors).
Additionally, research aimed at increasing the safety and reliability of hydrogen
infrastructure, supporting the development of regulatory standards, and fostering
necessary workforce development programs may also be eligible for support. The FOA is
expected to solicit proposals across a broad range of Technology Readiness Levels
(TRLs), from fundamental research to demonstration projects and scaling up towards

commercialization.

Background & Context

The U.S. has made establishing a clean hydrogen economy a cornerstone of its national
strategy for climate change mitigation and strengthening energy security. The U.S.
National Clean Hydrogen Strategy provides a comprehensive roadmap covering
hydrogen production, transport/storage, and end-use, and this FOA is a concrete means
to execute that roadmap. Government funding plays an indispensable role in creating an
environment where private companies and research institutions are more willing to
invest in high-risk early-stage research and development, thereby accelerating market
adoption. Specifically, it aims to speed up efforts towards achieving the "Hydrogen Shot"

goal of significantly reducing the cost of clean hydrogen.



Strategic Significance & Outlook

This funding opportunity is expected to significantly drive research, development, and
innovation in the U.S. hydrogen and fuel cell technology sector. Projects selected
through the FOA will enable more efficient clean hydrogen production, accelerate
infrastructure development, and facilitate hydrogen adoption across a wide range of
industrial sectors, ultimately contributing to the decarbonization of the entire economy.
Through these efforts, the U.S. is expected to strengthen its leadership in the global
clean energy technology competition and accelerate the transition towards a sustainable
future. This FOA demonstrates a long-term commitment to realizing the hydrogen

economy.

Source: https://www.highergov.com/opportunity/hydrogen-and-fuel-cell-technologies-office-foa-
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#31 Fuel Cell Energy’'s SOFC Achieves Commercial

Maturity for Al Data Center On-Site Power Demand

Published August 07, 2026  EnkiAl  USA

Fuel Cell Energy’s SOFC, commercial maturity to meet tronsiine
ontsie power demands of Al data cenanters
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| overview

2026 marked a pivotal year as data center developers aggressively adopted on-site
fuel cell technology to address surging Al data center power demand and existing
grid constraints. Fuel Cell Energy's Solid Oxide Fuel Cells (SOFCs) have achieved
commercial maturity for baseload data center power, driven by their high electrical
efficiency and fuel flexibility. This establishes a distributed solution for stable, clean

power essential for Al infrastructure.
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Key Findings

The year 2026 marked a pivotal moment as data center developers actively embraced
on-site fuel cell technology to address the explosive growth in Artificial Intelligence (Al)
data center power demand and the constraints of existing electrical grids. Specifically,
Fuel Cell Energy's Solid Oxide Fuel Cells (SOFCs), characterized by high electrical
efficiency and fuel flexibility, have reached commercial maturity for baseload data center

power.

Technical Details

Fuel Cell Energy's SOFCs excel in their ability to directly generate electricity from diverse
fuels such as hydrogen, natural gas, and biogas. Operating at high temperatures, SOFCs
can also be utilized in cogeneration systems to provide heat simultaneously with power
generation, thereby enhancing the overall energy efficiency of data centers. Compared
to conventional power supply from the transmission grid, SOFCs incur fewer
transmission losses and alleviate geographical constraints, increasing flexibility in data
center site selection. Al workloads demand extremely high power density, making
reliable and stable power supply indispensable for data center operations. As SOFCs can
operate 24/7 as long as fuel supply is maintained, they represent an ideal solution for
meeting such demands. The achievement of commercial maturity signifies readiness for

large-scale deployment.

Background & Context

The evolution of Al has led to an exponential increase in data center power
consumption, creating situations where traditional grid infrastructure cannot adequately
cope. Consequently, data center developers are seeking alternative solutions that can
provide clean and reliable power on-site. Distributed generation technologies like SOFCs
are emerging as strategic options to alleviate grid congestion and enable data center
expansion without massive infrastructure investments. This aligns with key data center
industry trends of enhancing energy security, sustainability, and operational

efficiency.Strategic Significance & Outlook



The achievement of commercial maturity for Fuel Cell Energy's SOFCs for Al data centers
is a crucial indicator accelerating the adoption of distributed energy solutions. As Al
technology continues to advance, data center power demands are expected to keep
growing, leading to further expansion of SOFC technology adoption. This will bring
flexibility to data center location strategies and contribute to building more sustainable
and resilient digital infrastructure. Fuel Cell Energy is expected to play a major role in this
growing market and serve as a success story in the commercialization of hydrogen fuel

cell technology.
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#32 SFC Energy Achieves Record H1 2026 Revenue with
47.1% Gross Margin, Driven by Increased Fuel Cell
Orders to Ukraine

Published August 14, 2026  S&P Global (Market Intelligence) Germany

| overview

SFC Energy posted record results for H1 2026, with revenue up 12% year-over-year
and gross profit margin reaching a significantly improved 47.1%. Growth was driven
by the clean energy segment, particularly increased fuel cell shipments to Ukraine.
Order intake for the first half reached €108.6 million, 2.5 times the previous year,

highlighting the company's strong market demand and international role.
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Key Findings

SFC Energy recorded its highest-ever performance in the first half of 2026, with revenue
increasing by 12% year-over-year. The company also achieved a significant improvement
in gross profit margin, reaching 47.1%. This growth was primarily driven by the clean
energy segment, with fuel cell shipments to Ukraine making a substantial contribution to

its expansion.

Technical Details

SFC Energy specializes in portable and stationary fuel cell solutions, primarily
represented by its EFQY fuel cell series. These fuel cells, fueled by methanol or direct
hydrogen, serve as generators or battery backups for telecommunications infrastructure,
surveillance systems, mobility, and off-grid power supply in remote areas. The surge in
shipments to Ukraine indicates that SFC Energy's robust and reliable fuel cell systems
were chosen to support the country's power infrastructure recovery and independent
power needs. Order intake for the first half reached an impressive €108.6 million, an
astonishing 2.5-fold increase compared to the previous year, suggesting that the
company's technology is highly valued in both international crisis response and

sustainable energy solutions.

Background & Context

As the global transition to clean energy accelerates, fuel cell technology providers like
SFC Energy are gaining importance as solutions that reduce reliance on fossil fuels and
enable distributed power supply. Furthermore, an increase in geopolitical conflicts and
natural disasters has boosted demand for robust, rapidly deployable, off-grid power
systems. The supply of fuel cells to Ukraine exemplifies how clean energy technology can
provide concrete contributions to urgent challenges like energy security and recovery
efforts. SFC Energy's success can be attributed to addressing this multifaceted market

need.



Strategic Significance & Outlook

The record performance in the first half of 2026 strengthens SFC Energy's long-term
growth outlook. Notably, the significant improvement in gross profit margin
demonstrates the efficiency and profitability of the company's business model. As the
demand for clean energy and off-grid power solutions is expected to continue rising,
SFC Energy has the potential to further expand its global market presence. International
recovery aid and applications in the defense sector will also serve as growth drivers. This
suggests that fuel cell technology is moving beyond niche markets and establishing itself

as a mainstream energy solution.

Source: https://www.investing.com/news/transcripts/earnings-call-transcript-sfc-energy-posts-record-h1-

2026-as-ukraine-order-lifts-growth-93CH-4859931
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#33 Aternium Plans Clean Hydrogen Production in

Dover, Delaware, Using Zero-Emission Power Without
Federal Aid

Published August 07, 2026  Delaware Public Media USA

| overview

Aternium announced plans to produce clean hydrogen in Dover, Delaware, utilizing
zero-emission power sources like wind, solar, and nuclear, without relying on federal
government support. The company expects to create approximately 50 permanent
direct jobs with this project, aiming to finalize real estate agreements by Q4 2026 and
commence operations in mid-to-late 2028. This self-reliant approach marks a new

move by the private sector in clean hydrogen production.



| N DEPTH

Key Findings

Aternium has unveiled plans to construct a clean hydrogen production facility in Dover,
Delaware, without direct financial reliance on federal government support. The company
intends to exclusively use zero-emission power sources, combining wind, solar, and
nuclear energy, to produce hydrogen. This project is projected to create approximately

50 permanent direct jobs.

Technical Details

Aternium's plan involves generating clean hydrogen through electrolyzer technology,
which splits water into hydrogen and oxygen. The electricity for this process will be
supplied from its own or contracted wind, solar, and nuclear power generation facilities.
This commitment to "zero-emission" power sources guarantees the green credentials of
the produced hydrogen and minimizes environmental impact. The timeline, aiming for
real estate agreements in Q4 2026 and operational commencement in mid-to-late 2028,
suggests a relatively swift project deployment. The approximately 50 direct employees

will be involved in the plant's operation, maintenance, and management tasks.

Background & Context

While the U.S. is advancing with "Hydrogen Shot" goals and substantial government
funding programs, Aternium's plan is noteworthy for pursuing clean hydrogen
production based purely on private capital and market principles, without relying on
federal subsidies. This indicates that clean hydrogen technology is becoming
economically viable and that the private sector is willing to invest in sustainable energy
solutions, even taking on risks. Clean hydrogen production in East Coast regions like
Delaware will contribute to decarbonizing local industries and transportation sectors,

and is important for building new energy supply chains.



Strategic Significance & Outlook

Aternium's Dover project holds the potential to become a crucial model case for
successful private-led clean hydrogen production. Its approach of commencing
operations without federal support could provide a blueprint for the hydrogen industry
to achieve self-sustained growth independent of subsidies in the future. The creation of
approximately 50 jobs will contribute to the local economy and signifies a growing
demand for skilled labor in the clean energy sector. Smooth progress towards the mid-
to-late 2028 operational start is anticipated, marking a step forward in enhancing the

diversity and robustness of the U.S. clean hydrogen economy.

Source: https://www.delawarepublic.org/show/the-green/2026-08-07/aternium-plans-to-produce-

hydrogen-in-dover-but-isnt-counting-on-federal-help
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