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This Week in 90 Seconds EXECUTIVE SUMMARY
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Hydrogen Energy: the boundary moved from
isolated claims to qualification evidence
11 English articles were reviewed independently from the Japanese edition. Ten themes are retained for management
decisions.

SIGNAL 01 | POWER & FEEDSTOCK

eSAF Program: Germany, Austria,
Luxembourg €2.12B aviation plan
Germany, Austria, and Luxembourg have jointly launched a
€2.12 billion double-auction mechanism to accelerate the
market for sustainable aviation fuel (eSAF) derived from
renewable electricity.

SIGNAL 02 | PRODUCTION

Japan Engine Corp: 6UEC35L hydrogen
engine GHG specs
Japan Engine Corporation (J-ENG) successfully completed 
land-based factory tests for its "6UEC35LSGH" hydrogen 
engine for large commercial vessels, part of a NEDO Green 
Innovation Fund project.

SIGNAL 03 | STORAGE & TRANSPORT

Power to Hydrogen: 500kW AEM system
green hydrogen production
Power to Hydrogen (P2H2) has initiated commercial green
hydrogen production at the Port of Antwerp-Bruges,
deploying its 500 kW system, which marks the first
commercial application of its 250 kW AEM stack technology.

SIGNAL 04 | END USE

Flow Initiative: Europe's 1630km 
hydrogen pipeline 2029 roadmap
The European 'Flow - Making Hydrogen Happen' initiative is 
progressing with the conversion of natural gas pipelines for 
green hydrogen transport starting in 2025, aiming to 
establish a climate-neutral North-South hydrogen corridor 
spanning 1630km by 2029.

DECISION

Focus this week's management attention on delivered hydrogen economics, 
infrastructure readiness and bankable demand. Move only when the linked evidence can 
be reproduced under your own operating conditions.

THREE MANAGEMENT MOVES
1. Buyers: compare projects by contracted demand, energy source, conversion loss, logistics and policy support.
2. Suppliers: tie materials and equipment performance to uptime, safety, maintenance and delivered cost.
3. Executives: track offtake, power price, efficiency, utilization, permitting, transport and subsidy.

EVIDENCE DISCIPLINE
FACT states what the collected English source reports. BUSINESS READ and ACTION are editorial interpretations. UNKNOWN lists
information that the source file does not establish. A linked article is not treated as independent confirmation of every claim.



Five Evidence Anchors SOURCE-BOUND METRICS
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Five numbers or evidence anchors that require conditions

2.12 billi
on

A05

SOURCE-BOUND CONDITION

Germany, Austria, and Luxembourg have jointly launched a €2.12 billion double-auction
mechanism to accelerate the market for sustainable aviation fuel (eSAF) derived from
renewable electricity.

95%
A06

SOURCE-BOUND CONDITION

The tests demonstrated a hydrogen co-firing rate exceeding 95%, achieving over 95%
reduction in greenhouse gas emissions compared to conventional heavy fuel oil engines.

500 kW
A11

SOURCE-BOUND CONDITION

Power to Hydrogen (P2H2) has initiated commercial green hydrogen production at the Port
of Antwerp-Bruges, deploying its 500 kW system, which marks the first commercial
application of its 250 kW AEM stack technology.

1630km
A02

SOURCE-BOUND CONDITION

The European 'Flow - Making Hydrogen Happen' initiative is progressing with the 
conversion of natural gas pipelines for green hydrogen transport starting in 2025, aiming to 
establish a climate-neutral North-South.

250 kW
A10

SOURCE-BOUND CONDITION

The deployed 500 kW system, comprising two 250 kW stacks, represents the world's first 
commercial deployment of a 250 kW AEM stack.

HOW TO USE THESE NUMBERS
Each value is shown with the condition stated in the collected English article. Do not compare values across
different test methods, device sizes, operating temperatures or commercial stages without normalizing those
conditions.



Where the Value Chain Moved VALUE CHAIN / EVIDENCE
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Where the value chain moved
Each stage combines one leading theme and one supporting theme. The report treats handoffs as evidence transfers,
not decorative arrows.

1

Power & 
feedstock
P01/P06

Germany, Austria, and
Luxembourg have
jointly launched a
€2.12 billion
double-auction
mechanism to
accelerate the market
for.

2

Production
P02/P07

Japan Engine 
Corporation (J-ENG) 
successfully 
completed land-based 
factory tests for its "
6UEC35LSGH" 
hydrogen engine for.

3

Storage & 
transport
P03/P08

Power to Hydrogen
(P2H2) has initiated
commercial green
hydrogen production
at the Port of
Antwerp-Bruges,
deploying its 500.

4

End use
P04/P09

The European 'Flow - 
Making Hydrogen 
Happen' initiative is 
progressing with the 
conversion of natural 
gas pipelines for green.

5

Market & 
policy
P05/P10

Power to Hydrogen
(P2H2), a developer of
Anion Exchange
Membrane (AEM)
electrolyzer systems,
has commenced
commercial green.

EVIDENCE REQUIRED AT EACH HANDOFF

Power & feedstock to Production Transfer test conditions, acceptance criteria, failure data, owner and decision date.
Recheck offtake, power price, efficiency, utilization, permitting, transport and subsidy.

Production to Storage & transport Transfer test conditions, acceptance criteria, failure data, owner and decision date.
Recheck offtake, power price, efficiency, utilization, permitting, transport and subsidy.

Storage & transport to End use Transfer test conditions, acceptance criteria, failure data, owner and decision date.
Recheck offtake, power price, efficiency, utilization, permitting, transport and subsidy.

End use to Market & policy Transfer test conditions, acceptance criteria, failure data, owner and decision date.
Recheck offtake, power price, efficiency, utilization, permitting, transport and subsidy.

COMMON CONTROL POINT

No theme moves to a commercial commitment until a named owner has reproduced the
relevant evidence and documented offtake, power price, efficiency, utilization,
permitting, transport and subsidy.



Priority Map MATURITY / NEXT DECISION LOCUS
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Priority map: maturity and next decision locus

Next decision locus (categories)

Deployment maturity →

Research Prototype Joint eval. Adoption Scale

Tech / process

System / adoption

Business / rules P01

P02

P03

P04

P05

P06

P07

P08

P09

P10

P01 eSAF Program: Germany, Austria,
Luxembourg €2.12B aviation plan
Business / rules | cue: subsidies

P02 Japan Engine Corp: 6UEC35L
hydrogen engine GHG specs
System / adoption | cue: commercial

P03 Power to Hydrogen: 500kW AEM
system green hydrogen production
System / adoption | cue: system

P04 Flow Initiative: Europe's 1630km 
hydrogen pipeline 2029 roadmap
Business / rules | cue: hydrogen
pipeline

P05 Power to Hydrogen: 500 kW AEM
electrolyzer specs and deployment
System / adoption | cue:
deployment

P06 Moeve Onuba: Europe's €1B green 
hydrogen project timeline
Business / rules | cue: capacity

P07 Allied Biofuels: $6.1B SAF project
and Plug Power specs
Business / rules | cue: investment

P08 AEM Electrolyzer: Repsol and P2H2
validate 99.9% purity specs
System / adoption | cue: system

P09 Ammonia Decomposition: New
catalysts for hydrogen production
specs
System / adoption | cue: system

P10 Amogy and LOTTE: Renewable
ammonia supply partnership in
Korea
Business / rules | cue: supply
partnership

REPRODUCIBLE POSITIONING RULE
Horizontal position uses five discrete stages: Research, Prototype, Joint evaluation, Product adoption and Scale. The vertical
bands classify the next decision locus: Tech / process, System / adoption, or Business / rules (including supply systems).
Article-title cues take precedence; the overview is used only when the title is silent. These are categories, not impact ranks. Bubble
diameter reflects the editorial score.



Priority Themes 01-02 FACT / READ / ACTION / UNKNOWN
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FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

P01 eSAF Program: Germany, Austria, Luxembourg €2.12B aviation plan

A05 | Power & feedstock | Research Date not stated

FACT
Germany, Austria, and Luxembourg have jointly launched a
€2.12 billion double-auction mechanism to accelerate the
market for sustainable aviation fuel (eSAF) derived from
renewable electricity. This program connects eSAF
producers and buyers, bridging the price gap with public
subsidies to foster market expansion and technology
adoption. The initiative aims to significantly drive aviation
decarbonization and create demand for green hydrogen and
its derivatives.

WHY IT MATTERS
The decision relevance is delivered hydrogen economics,
infrastructure readiness and bankable demand. The signal
should be tested at the application and operating-system
level, not accepted from a headline alone.

BUSINESS READ
For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, tie materials and equipment
performance to uptime, safety, maintenance and delivered
cost.

ACTION
Within 30 days, compare projects by contracted demand,
energy source, conversion loss, logistics and policy support;
record the evidence and owner against P01.

UNKNOWN
Still unproven or incompletely stated: offtake, power price,
efficiency, utilization, permitting, transport and subsidy.

EDITORIAL SCORE 21/25 | MATURITY 1/5 | DECISION LOCUS: BUSINESS / RULES

P02 Japan Engine Corp: 6UEC35L hydrogen engine GHG specs

A06 | Production | Product adoption Date not stated

FACT
Japan Engine Corporation (J-ENG) successfully completed 
land-based factory tests for its "6UEC35LSGH" hydrogen 
engine for large commercial vessels, part of a NEDO Green 
Innovation Fund project. The tests demonstrated a 
hydrogen co-firing rate exceeding 95%, achieving over 95% 
reduction in greenhouse gas emissions compared to 
conventional heavy fuel oil engines.

WHY IT MATTERS
The decision relevance is delivered hydrogen economics,
infrastructure readiness and bankable demand. The signal
should be tested at the application and operating-system
level, not accepted from a headline alone.

BUSINESS READ
For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, tie materials and equipment
performance to uptime, safety, maintenance and delivered
cost.

ACTION
Within 30 days, compare projects by contracted demand,
energy source, conversion loss, logistics and policy support;
record the evidence and owner against P02.

UNKNOWN
Still unproven or incompletely stated: offtake, power price,
efficiency, utilization, permitting, transport and subsidy.

EDITORIAL SCORE 21/25 | MATURITY 4/5 | DECISION LOCUS: SYSTEM / ADOPTION



Priority Themes 03-04 FACT / READ / ACTION / UNKNOWN
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FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

P03 Power to Hydrogen: 500kW AEM system green hydrogen production

A11 | Storage & transport | Product adoption Date not stated

FACT
Power to Hydrogen (P2H2) has initiated commercial green 
hydrogen production at the Port of Antwerp-Bruges, 
deploying its 500 kW system, which marks the first 
commercial application of its 250 kW AEM stack technology. 
Data from this initial operation will be crucial for scaling up 
to multi-MW platforms, accelerating the wider adoption of 
green hydrogen in industrial applications. This launch 
represents a significant stride in enhancing Europe's green 
hydrogen supply capabilities.

WHY IT MATTERS
The decision relevance is delivered hydrogen economics,
infrastructure readiness and bankable demand. The signal
should be tested at the application and operating-system
level, not accepted from a headline alone.

BUSINESS READ
For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, tie materials and equipment
performance to uptime, safety, maintenance and delivered
cost.

ACTION
Within 30 days, compare projects by contracted demand,
energy source, conversion loss, logistics and policy support;
record the evidence and owner against P03.

UNKNOWN
Still unproven or incompletely stated: offtake, power price,
efficiency, utilization, permitting, transport and subsidy.

EDITORIAL SCORE 21/25 | MATURITY 4/5 | DECISION LOCUS: SYSTEM / ADOPTION

P04 Flow Initiative: Europe's 1630km hydrogen pipeline 2029 roadmap

A02 | End use | Joint evaluation Date not stated

FACT
The European 'Flow - Making Hydrogen Happen' initiative is 
progressing with the conversion of natural gas pipelines for 
green hydrogen transport starting in 2025, aiming to 
establish a climate-neutral North-South hydrogen corridor 
spanning 1630km by 2029. This project leverages existing 
infrastructure to connect international hydrogen markets 
and supply substantial volumes of hydrogen to industrial 
users.

WHY IT MATTERS
The decision relevance is delivered hydrogen economics,
infrastructure readiness and bankable demand. The signal
should be tested at the application and operating-system
level, not accepted from a headline alone.

BUSINESS READ
For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, tie materials and equipment
performance to uptime, safety, maintenance and delivered
cost.

ACTION
Within 30 days, compare projects by contracted demand,
energy source, conversion loss, logistics and policy support;
record the evidence and owner against P04.

UNKNOWN
Still unproven or incompletely stated: offtake, power price,
efficiency, utilization, permitting, transport and subsidy.

EDITORIAL SCORE 21/25 | MATURITY 3/5 | DECISION LOCUS: BUSINESS / RULES



Priority Themes 05-06 FACT / READ / ACTION / UNKNOWN
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FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

P05 Power to Hydrogen: 500 kW AEM electrolyzer specs and deployment

A10 | Market & policy | Scale-up Date not stated

FACT
Power to Hydrogen (P2H2), a developer of Anion Exchange 
Membrane (AEM) electrolyzer systems, has commenced 
commercial green hydrogen production at the NextGen 
District of the Port of Antwerp-Bruges. The deployed 500 kW 
system, comprising two 250 kW stacks, represents the 
world's first commercial deployment of a 250 kW AEM stack.

WHY IT MATTERS
The decision relevance is delivered hydrogen economics,
infrastructure readiness and bankable demand. The signal
should be tested at the application and operating-system
level, not accepted from a headline alone.

BUSINESS READ
For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, tie materials and equipment
performance to uptime, safety, maintenance and delivered
cost.

ACTION
Within 30 days, compare projects by contracted demand,
energy source, conversion loss, logistics and policy support;
record the evidence and owner against P05.

UNKNOWN
Still unproven or incompletely stated: offtake, power price,
efficiency, utilization, permitting, transport and subsidy.

EDITORIAL SCORE 21/25 | MATURITY 5/5 | DECISION LOCUS: SYSTEM / ADOPTION

P06 Moeve Onuba: Europe's €1B green hydrogen project timeline

A07 | Power & feedstock | Product adoption Date not stated

FACT
Moeve has initiated the construction of 'Onuba', the first 
phase of the Andalusia Green Hydrogen Valley, set to be one 
of Europe's largest renewable hydrogen projects. This phase 
features 300MW of electrolysis capacity, expandable by an 
additional 105MW, with a total investment exceeding €1 
billion. The project secured €304 million in funding from the 
Spanish government and is designated as a Project of 
Common Interest (PCI) by the EU.

WHY IT MATTERS
The decision relevance is delivered hydrogen economics,
infrastructure readiness and bankable demand. The signal
should be tested at the application and operating-system
level, not accepted from a headline alone.

BUSINESS READ
For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, tie materials and equipment
performance to uptime, safety, maintenance and delivered
cost.

ACTION
Within 30 days, compare projects by contracted demand,
energy source, conversion loss, logistics and policy support;
record the evidence and owner against P06.

UNKNOWN
Still unproven or incompletely stated: offtake, power price,
efficiency, utilization, permitting, transport and subsidy.

EDITORIAL SCORE 21/25 | MATURITY 4/5 | DECISION LOCUS: BUSINESS / RULES



Priority Themes 07-08 FACT / READ / ACTION / UNKNOWN
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FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

P07 Allied Biofuels: $6.1B SAF project and Plug Power specs

A08 | Production | Product adoption Date not stated

FACT
Allied Biofuels' $6.1 billion sustainable aviation fuel (SAF) 
and e-SAF project has progressed to the front-end 
engineering design (FEED) phase. Plug Power will supply up 
to 2.4 GW of GenEco® PEM electrolyzer systems and 
associated engineering services for large-scale green 
hydrogen production. This initiative marks Central Asia's 
first world-scale biorefinery integrating renewables, green 
hydrogen, and advanced fuel technologies, with a final 
investment decision targeted for Q1 2027.

WHY IT MATTERS
The decision relevance is delivered hydrogen economics,
infrastructure readiness and bankable demand. The signal
should be tested at the application and operating-system
level, not accepted from a headline alone.

BUSINESS READ
For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, tie materials and equipment
performance to uptime, safety, maintenance and delivered
cost.

ACTION
Within 30 days, compare projects by contracted demand,
energy source, conversion loss, logistics and policy support;
record the evidence and owner against P07.

UNKNOWN
Still unproven or incompletely stated: offtake, power price,
efficiency, utilization, permitting, transport and subsidy.

EDITORIAL SCORE 20/25 | MATURITY 4/5 | DECISION LOCUS: BUSINESS / RULES

P08 AEM Electrolyzer: Repsol and P2H2 validate 99.9% purity specs

A01 | Storage & transport | Product adoption Date not stated

FACT
Power to Hydrogen (P2H2) and Repsol have successfully
validated a 5-cell Anion Exchange Membrane (AEM)
electrolyzer for flexible green hydrogen production. The
system achieved 99.9% hydrogen purity with minimal
degradation over 1,250 hours of testing across 40-100% load
and 2-30 bar pressure ranges.

WHY IT MATTERS
The decision relevance is delivered hydrogen economics,
infrastructure readiness and bankable demand. The signal
should be tested at the application and operating-system
level, not accepted from a headline alone.

BUSINESS READ
For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, tie materials and equipment
performance to uptime, safety, maintenance and delivered
cost.

ACTION
Within 30 days, compare projects by contracted demand,
energy source, conversion loss, logistics and policy support;
record the evidence and owner against P08.

UNKNOWN
Still unproven or incompletely stated: offtake, power price,
efficiency, utilization, permitting, transport and subsidy.

EDITORIAL SCORE 20/25 | MATURITY 4/5 | DECISION LOCUS: SYSTEM / ADOPTION



Priority Themes 09-10 FACT / READ / ACTION / UNKNOWN
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FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

P09 Ammonia Decomposition: New catalysts for hydrogen production specs

A04 | End use | Product adoption Date not stated

FACT
A new academic paper highlights significant advancements
in ammonia decomposition for hydrogen production,
spanning from catalyst design to system integration.
Researchers have developed high-efficiency,
low-temperature Ru-free strained heterogeneous catalysts
and advanced membrane reactors with integrated H2
separation. This breakthrough promises to improve
conversion efficiency and hydrogen purity, positioning
ammonia as a cost-competitive hydrogen carrier when
integrated with renewable energy sources.

WHY IT MATTERS
The decision relevance is delivered hydrogen economics,
infrastructure readiness and bankable demand. The signal
should be tested at the application and operating-system
level, not accepted from a headline alone.

BUSINESS READ
For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, tie materials and equipment
performance to uptime, safety, maintenance and delivered
cost.

ACTION
Within 30 days, compare projects by contracted demand,
energy source, conversion loss, logistics and policy support;
record the evidence and owner against P09.

UNKNOWN
Still unproven or incompletely stated: offtake, power price,
efficiency, utilization, permitting, transport and subsidy.

EDITORIAL SCORE 20/25 | MATURITY 4/5 | DECISION LOCUS: SYSTEM / ADOPTION

P10 Amogy and LOTTE: Renewable ammonia supply partnership in Korea

A03 | Market & policy | Joint evaluation Date not stated

FACT
South Korea's LOTTE Fine Chemical (LFC) and US-based 
Amogy have announced a strategic partnership to 
accelerate the supply and utilization of renewable ammonia 
in South Korea. The collaboration focuses on three key 
applications: ammonia-to-hydrogen conversion for 
refueling infrastructure using Amogy's cracking technology, 
power generation from ammonia via fuel cells and internal 
combustion engines, and marine ammonia bunkering at 
LFC's Ulsan port terminal.

WHY IT MATTERS
The decision relevance is delivered hydrogen economics,
infrastructure readiness and bankable demand. The signal
should be tested at the application and operating-system
level, not accepted from a headline alone.

BUSINESS READ
For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, tie materials and equipment
performance to uptime, safety, maintenance and delivered
cost.

ACTION
Within 30 days, compare projects by contracted demand,
energy source, conversion loss, logistics and policy support;
record the evidence and owner against P10.

UNKNOWN
Still unproven or incompletely stated: offtake, power price,
efficiency, utilization, permitting, transport and subsidy.

EDITORIAL SCORE 19/25 | MATURITY 3/5 | DECISION LOCUS: BUSINESS / RULES



Playbook and Roadmap OWNERS / GATES / DELIVERABLES
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Playbook and 0-5 year roadmap

STAKEHOLDER NOW | 0-30 DAYS NEXT | 1-12 MONTHS LATER | 1-5 YEARS

Operating companies compare projects by
contracted demand,
energy source, conversion
loss, logistics and policy
support

Run production-like
qualification with explicit
acceptance and stop
criteria.

Build a portfolio and
architecture that can
absorb technology and
supplier changes.

Materials, equipment and
technology suppliers

tie materials and
equipment performance
to uptime, safety,
maintenance and
delivered cost

Create shared reliability,
process-window and
failure-analysis data with
customers.

Standardize interfaces,
traceability, lifecycle
support and recovery
services.

Trading, investment and
legal teams

Map offtake, power price,
efficiency, utilization,
permitting, transport and
subsidy.

Contract for capacity,
quality, change notice,
liability, alternatives and
exit.

Diversify regional,
technical and customer
concentration risk.

ROADMAP

NOW | 0-30 DAYS

Evidence ledger
Owner: Strategy + quality
Deliverable: claim, source, condition,
owner

NOW | 0-30 DAYS

Risk screen
Owner: Procurement + legal
Deliverable: unknowns, alternatives,
stop

NEXT | 1-12 MONTHS

Joint qualification
Owner: R&D + supplier
Deliverable: process window and
failure data

NEXT | 1-12 MONTHS

Commercial gate
Owner: Business + finance
Deliverable: unit economics and
capacity

LATER | 1-5 YEARS

Platform strategy
Owner: Executive team
Deliverable: portfolio and interface
roadmap

LATER | 1-5 YEARS

Service layer
Owner: Operations + channel
Deliverable: monitoring, maintenance
and recovery

GO / NO-GO GATES

GATE OWNER REQUIRED EVIDENCE NO-GO CONDITION

G1 Evidence Quality Source, test conditions and reproducibility No traceable evidence

G2 Integration R&D Interface, process window and failure analysis Cannot meet system
conditions

G3 Commercial Business Capacity, total cost, contract and alternatives Economics or supply cannot
be supported

G4 Lifecycle Operations Monitoring, maintenance, change notice and exit No accountable operating
plan



Analyzed Articles 1/1 FULL TITLES / FULL SOURCE URLS
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ANALYZED ARTICLES | ITEMS 01-11
Every title and URL is displayed in full. URLs wrap without shortening and remain clickable. A verified-reference label means the
translated HTML did not retain its original source URL.

ID FULL ARTICLE TITLE FULL SOURCE / VERIFIED REFERENCE URL - CLICKABLE

A01 AEM Electrolyzer: Repsol and P2H2 validate 99.9% purity specs https://energynews.biz/repsol-and-p2h2-validate-aem-electrolyzer-for-fl
exible-green-hydrogen-production/

A02 Flow Initiative: Europe's 1630km hydrogen pipeline 2029 
roadmap

https://www.flow-hydrogen.com/en/home-en/

A03 Amogy and LOTTE: Renewable ammonia supply partnership in
Korea

https://ammoniaenergy.org/articles/lotte-fine-chemical-and-amogy-part
ner-to-supply-and-utilize-renewable-ammonia-in-south-korea/

A04 Ammonia Decomposition: New catalysts for hydrogen
production specs

https://irispublishers.com/icbc/pdf/ICBC.MS.ID.000572.pdf

A05 eSAF Program: Germany, Austria, Luxembourg €2.12B aviation
plan

https://www.pv-magazine.com/2026/09/25/the-hydrogen-stream-germa
ny-austria-and-luxembourg-launch-e2-12-billion-program-for-sustainabl
e-aviation-fuel/

A06 Japan Engine Corp: 6UEC35L hydrogen engine GHG specs https://inspenet.com/en/news/japan-engine-tests-hydrogen-engine-for-l
arge-commercial-vessels/

A07 Moeve Onuba: Europe's €1B green hydrogen project timeline https://hydrogen-central.com/moeve-launches-construction-of-the-first-
phase-of-europes-largest-green-hydrogen-project/

A08 Allied Biofuels: $6.1B SAF project and Plug Power specs https://www.plugpower.com/why-it-matters-for-plug-allied-biofuels-pro
ject-advances-through-feed/

A09 Toll Group: Ballard hydrogen truck range and specs https://blog.ballard.com/truck/toll-launches-hydrogen-prime-mover-tru
cks-powered-by-ballard

A10 Power to Hydrogen: 500 kW AEM electrolyzer specs and
deployment

https://www.portofantwerpbruges.com/en/news/power-hydrogen-begin
s-commercial-green-hydrogen-production

A11 Power to Hydrogen: 500kW AEM system green hydrogen
production

https://www.azocleantech.com/news.aspx?newsID=36637

https://energynews.biz/repsol-and-p2h2-validate-aem-electrolyzer-for-flexible-green-hydrogen-production/
https://energynews.biz/repsol-and-p2h2-validate-aem-electrolyzer-for-flexible-green-hydrogen-production/
https://www.flow-hydrogen.com/en/home-en/
https://ammoniaenergy.org/articles/lotte-fine-chemical-and-amogy-partner-to-supply-and-utilize-renewable-ammonia-in-south-korea/
https://ammoniaenergy.org/articles/lotte-fine-chemical-and-amogy-partner-to-supply-and-utilize-renewable-ammonia-in-south-korea/
https://irispublishers.com/icbc/pdf/ICBC.MS.ID.000572.pdf
https://www.pv-magazine.com/2026/09/25/the-hydrogen-stream-germany-austria-and-luxembourg-launch-e2-12-billion-program-for-sustainable-aviation-fuel/
https://www.pv-magazine.com/2026/09/25/the-hydrogen-stream-germany-austria-and-luxembourg-launch-e2-12-billion-program-for-sustainable-aviation-fuel/
https://www.pv-magazine.com/2026/09/25/the-hydrogen-stream-germany-austria-and-luxembourg-launch-e2-12-billion-program-for-sustainable-aviation-fuel/
https://inspenet.com/en/news/japan-engine-tests-hydrogen-engine-for-large-commercial-vessels/
https://inspenet.com/en/news/japan-engine-tests-hydrogen-engine-for-large-commercial-vessels/
https://hydrogen-central.com/moeve-launches-construction-of-the-first-phase-of-europes-largest-green-hydrogen-project/
https://hydrogen-central.com/moeve-launches-construction-of-the-first-phase-of-europes-largest-green-hydrogen-project/
https://www.plugpower.com/why-it-matters-for-plug-allied-biofuels-project-advances-through-feed/
https://www.plugpower.com/why-it-matters-for-plug-allied-biofuels-project-advances-through-feed/
https://blog.ballard.com/truck/toll-launches-hydrogen-prime-mover-trucks-powered-by-ballard
https://blog.ballard.com/truck/toll-launches-hydrogen-prime-mover-trucks-powered-by-ballard
https://www.portofantwerpbruges.com/en/news/power-hydrogen-begins-commercial-green-hydrogen-production
https://www.portofantwerpbruges.com/en/news/power-hydrogen-begins-commercial-green-hydrogen-production
https://www.azocleantech.com/news.aspx?newsID=36637
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#01 AEM Electrolyzer: Repsol and P2H2 validate 99.9%
purity specs

OVERVIEW

Power to Hydrogen (P2H2) and Repsol have successfully validated a 5-cell Anion

Exchange Membrane (AEM) electrolyzer for flexible green hydrogen production. The

system achieved 99.9% hydrogen purity with minimal degradation over 1,250 hours

of testing across 40-100% load and 2-30 bar pressure ranges. This validation is

critical as AEM technology aims to combine the dynamic response of PEM

electrolyzers with the low-cost material platform of alkaline systems, notably avoiding

expensive iridium and environmentally concerning PFAS.

Published September 22, 2026  Hydrogen Central  スペイン



IN DEPTH

Key Findings

Power to Hydrogen (P2H2), in collaboration with Spanish energy giant Repsol, has

successfully validated a 5-cell Anion Exchange Membrane (AEM) electrolyzer for flexible

green hydrogen production. The system demonstrated stable operation, producing

hydrogen with 99.9% purity and exhibiting only marginal degradation over 1,250 hours of

testing across a wide operational envelope (40-100% load, 2-30 bar pressure). This

achievement represents a significant leap forward in developing high-performance, cost-

effective hydrogen production solutions free from expensive iridium catalysts and

environmentally problematic PFAS compounds.

Technical / Clinical Details

The validated AEM electrolyzer is engineered to integrate the dynamic characteristics of

Proton Exchange Membrane (PEM) electrolyzers, which are essential for responding to

fluctuating renewable energy inputs, with the low-cost material platform inherent in

alkaline electrolyzers. A key differentiating factor is its ability to operate without iridium, a

rare and costly platinum-group metal typically required in PEM systems, and to avoid

per- and polyfluoroalkyl substances (PFAS), known for their environmental persistence

and regulatory concerns. Tests conducted at Repsol's Technology Centre rigorously

assessed the electrolyzer's performance and durability under varying power conditions.

The results confirm the AEM technology's high efficiency and stability across diverse

operating conditions, strongly supporting its commercial viability for green hydrogen

production.

Background & Context

Green hydrogen, produced by electrolyzing water using renewable electricity, is a

cornerstone for decarbonizing hard-to-electrify industries globally. However, existing

electrolysis technologies face significant challenges: alkaline electrolyzers lack dynamic

response, while PEM electrolyzers rely on expensive and scarce materials like iridium.

AEM electrolyzers are positioned as a 'third way,' promising a more sustainable and

economically competitive pathway to hydrogen production. The active involvement and

validation by major energy players like Repsol underscore the growing industry

confidence in AEM technology's potential to accelerate the hydrogen economy's

expansion.



Strategic Significance & Outlook

The successful validation of this AEM electrolyzer signifies a critical step towards

establishing AEM technology as a commercially viable and competitive option for

industrial-scale green hydrogen production. The elimination of iridium and PFAS not only

addresses cost and supply chain risks but also aligns with increasingly stringent

environmental sustainability requirements. This breakthrough is expected to contribute

significantly to reducing the overall cost of green hydrogen, thereby facilitating its

widespread adoption across various industrial sectors and playing a pivotal role in the

global energy transition. Future developments will focus on scaling up the technology for

even larger commercial plants and further optimizing its performance and longevity.

Source: https://energynews.biz/repsol-and-p2h2-validate-aem-electrolyzer-for-flexible-green-hydrogen-

production/

Collected: September 25, 2026 | Automated Research System (Gemini API)

https://energynews.biz/repsol-and-p2h2-validate-aem-electrolyzer-for-flexible-green-hydrogen-production/
https://energynews.biz/repsol-and-p2h2-validate-aem-electrolyzer-for-flexible-green-hydrogen-production/


#02 Flow Initiative: Europe's 1630km hydrogen
pipeline 2029 roadmap

OVERVIEW

The European 'Flow – Making Hydrogen Happen' initiative is progressing with the

conversion of natural gas pipelines for green hydrogen transport starting in 2025,

aiming to establish a climate-neutral North-South hydrogen corridor spanning

1630km by 2029. This project leverages existing infrastructure to connect

international hydrogen markets and supply substantial volumes of hydrogen to

industrial users. Planned extensions to surrounding countries like Bavaria, Austria,

Switzerland, France, and the Czech Republic are set to build critical infrastructure for

European decarbonization and energy security.

Published September 22, 2026  Flow (Project Consortium)  Germany



IN DEPTH

Key Findings

The 'Flow – Making Hydrogen Happen' initiative, a cornerstone European hydrogen

infrastructure project, is on track to establish a 1630km high-performance pipeline

network for green hydrogen by 2029. Commencing with the repurposing of natural gas

pipelines in 2025, this network aims to create a climate-neutral North-South hydrogen

transport route across Europe, integrating international hydrogen markets and ensuring

a large-scale supply of clean hydrogen to industrial sectors.

Technical / Clinical Details

The 'Flow' project primarily relies on the repurposing and conversion of existing natural

gas pipelines for hydrogen transport. This strategy offers a significantly faster and more

cost-effective approach to establishing hydrogen transport capacity compared to building

new infrastructure from scratch. The 1630km pipeline network will not only span

Germany but also include planned extensions into neighboring regions such as Bavaria,

Austria, Switzerland, France, and the Czech Republic, creating a broad, interconnected

European network. This infrastructure will link key hydrogen production sites with major

demand centers, facilitating the efficient distribution of hydrogen from renewable-rich

northern regions to industrial hubs in the south. Integration with other Important Projects

of Common European Interest (IPCEI) in hydrogen is also planned, further strengthening

the continent's nascent hydrogen ecosystem.

Background & Context

The European Union's ambitious goal of achieving carbon neutrality by 2050

necessitates the widespread adoption of green hydrogen. However, beyond production

costs, the lack of robust transport and storage infrastructure remains a significant

bottleneck. Pipeline projects like 'Flow' are critical to overcoming this challenge,

providing the backbone infrastructure required for stable, high-volume, and cost-effective

hydrogen delivery. By repurposing existing natural gas pipelines, the project minimizes

environmental impact while accelerating deployment, thereby bolstering Europe's energy

security and resilience.



Strategic Significance & Outlook

Scheduled for completion by 2029, the 'Flow' project is set to profoundly impact the

development of Europe's hydrogen economy. The establishment of this pipeline network

will stimulate intra-European hydrogen trade and foster the creation of new industrial

clusters. Furthermore, it is expected to encourage long-term offtake agreements

between hydrogen producers and consumers, thereby increasing investment certainty.

Looking ahead, the network's planned expansion will integrate more European countries

and industrial sectors into the hydrogen ecosystem, accelerating the continent's overall

energy transition and solidifying its global leadership in climate action.

Source: https://www.flow-hydrogen.com/en/home-en/

Collected: September 25, 2026 | Automated Research System (Gemini API)

https://www.flow-hydrogen.com/en/home-en/


#03 Amogy and LOTTE: Renewable ammonia supply
partnership in Korea

OVERVIEW

South Korea's LOTTE Fine Chemical (LFC) and US-based Amogy have announced a

strategic partnership to accelerate the supply and utilization of renewable ammonia in

South Korea. The collaboration focuses on three key applications: ammonia-to-

hydrogen conversion for refueling infrastructure using Amogy's cracking technology,

power generation from ammonia via fuel cells and internal combustion engines, and

marine ammonia bunkering at LFC's Ulsan port terminal. This partnership leverages

LFC's established ammonia distribution infrastructure and Amogy's advanced

conversion technologies to drive clean ammonia and hydrogen infrastructure

development in the region.

Published September 22, 2026  LOTTE Fine Chemical / Amogy (via Hydrogen Central)  South

Korea



IN DEPTH

Key Findings

LOTTE Fine Chemical (LFC), a prominent South Korean chemical company, and New

York-based energy technology firm Amogy have forged a strategic partnership to

accelerate the supply and utilization of renewable ammonia in South Korea. This

collaboration aims to deploy clean energy solutions across three pivotal areas: hydrogen

refueling infrastructure via Amogy's ammonia cracking technology, power generation

directly from ammonia, and marine ammonia bunkering at LFC's Ulsan port terminal.

Technical / Clinical Details

The core of this partnership lies in Amogy's innovative ammonia cracking technology,

which enables the highly efficient conversion of liquid ammonia into hydrogen,

addressing existing challenges in hydrogen infrastructure. The specific application areas

include:

Hydrogen Refueling Infrastructure: Utilizing Amogy's technology to produce

hydrogen on-site from ammonia, establishing a network for fuel cell electric vehicles

and industrial hydrogen applications.

Power Generation from Ammonia: Converting ammonia directly into electricity via

fuel cells or ammonia-fueled/co-fired internal combustion engines, providing a stable

power supply.

Marine Ammonia Bunkering: Establishing ammonia fuel supply services for ships at

LFC's Ulsan port terminal, positioning ammonia as a promising marine fuel to meet

IMO's greenhouse gas emission reduction targets.

LFC will contribute its extensive infrastructure and expertise in ammonia storage,

transport, and distribution, while Amogy will lead the development of innovative ammonia

conversion technologies and their applications. This synergistic approach maximizes the

strengths of both companies.



Background & Context

As global decarbonization efforts intensify, hydrogen is recognized as a clean energy

carrier, but its storage and transport present significant hurdles. Liquid ammonia (NH3)

offers a compelling solution due to its ease of storage and transport at ambient

temperatures and low pressures, coupled with a high volumetric hydrogen density. South

Korea, heavily reliant on energy imports, has prioritized the adoption of clean hydrogen

and ammonia as part of its national decarbonization strategy. The LFC-Amogy

partnership aligns perfectly with this objective, leveraging existing infrastructure and

cutting-edge technology to tangibly accelerate South Korea's transition to clean energy.

Strategic Significance & Outlook

This strategic alliance marks a critical step towards establishing South Korea as a hub

for the clean ammonia and hydrogen economy in Asia. Success in these three key

application areas will have profound implications not only for domestic decarbonization

but also for the international shipping industry and global energy markets. In the future,

expanded collaboration between the two companies is expected to drive the widespread

adoption of ammonia-to-hydrogen and ammonia-to-power technologies across industrial

and transport sectors worldwide, accelerating the transition to a sustainable global

energy system. This partnership vividly demonstrates the potential of clean ammonia to

serve not just as a chemical commodity, but as a primary energy source for the next

generation.

Source: https://ammoniaenergy.org/articles/lotte-fine-chemical-and-amogy-partner-to-supply-and-utilize-

renewable-ammonia-in-south-korea/

Collected: September 25, 2026 | Automated Research System (Gemini API)

https://ammoniaenergy.org/articles/lotte-fine-chemical-and-amogy-partner-to-supply-and-utilize-renewable-ammonia-in-south-korea/
https://ammoniaenergy.org/articles/lotte-fine-chemical-and-amogy-partner-to-supply-and-utilize-renewable-ammonia-in-south-korea/


#04 Ammonia Decomposition: New catalysts for
hydrogen production specs

OVERVIEW

A new academic paper highlights significant advancements in ammonia

decomposition for hydrogen production, spanning from catalyst design to system

integration. Researchers have developed high-efficiency, low-temperature Ru-free

strained heterogeneous catalysts and advanced membrane reactors with integrated

H2 separation. This breakthrough promises to improve conversion efficiency and

hydrogen purity, positioning ammonia as a cost-competitive hydrogen carrier when

integrated with renewable energy sources.

Published September 25, 2026  Iris Publishers  USA



IN DEPTH

Key Findings

Recent academic research details groundbreaking advancements in ammonia

decomposition for hydrogen production, particularly in catalyst design and system

integration. The development of highly efficient, low-temperature ruthenium-free (Ru-

free) strained heterogeneous catalysts and sophisticated membrane reactors with

integrated hydrogen separation functions offers a pathway to significantly enhance the

efficiency and purity of hydrogen generation.

Technical / Clinical Details

The core of this research revolves around the efficient conversion of ammonia (NH3)

into hydrogen (H2). Ammonia is recognized as a superior hydrogen carrier due to its

ease of liquefaction, high hydrogen mass fraction, and the availability of established

global transport and storage infrastructure. Unlike conventional ammonia cracking

methods that demand high temperatures, the newly developed Ru-free strained

heterogeneous catalysts enable reactions at much lower temperatures, thereby reducing

energy consumption. Furthermore, integrating H2 separation membranes directly into

the reactor allows for the simultaneous separation of high-purity hydrogen during the

reaction. This integration boosts overall conversion efficiency and minimizes

downstream purification costs, paving the way for more economically viable hydrogen

production.

Background & Context

As the global transition to clean energy accelerates, hydrogen is emerging as a critical

energy carrier for achieving a decarbonized society. However, challenges persist in the

production, transport, and storage of hydrogen. Utilizing ammonia as a hydrogen carrier

presents a promising solution to these challenges. The integration of renewable energy

sources with advanced ammonia decomposition technologies is increasingly seen as a

viable path to large-scale, clean, and cost-competitive hydrogen production. This area of

research is attracting significant interest from governments and industries worldwide,

fueling intense competition in technological development.



Strategic Significance & Outlook

The advancements outlined in this study are poised to significantly accelerate the

realization of an ammonia-based hydrogen economy. The combination of low-

temperature, efficient catalytic reactions and integrated membrane reactors contributes

to system miniaturization, enhanced efficiency, and cost reduction, thereby promoting

broader adoption of hydrogen across various industries and regions. There is particular

anticipation for its application in green ammonia production in regions abundant with

renewable energy, and for its role in decentralized hydrogen supply systems. As these

technologies mature, hydrogen is increasingly likely to establish itself as a primary

sustainable energy source in the future global energy landscape.

Source: https://irispublishers.com/icbc/pdf/ICBC.MS.ID.000572.pdf

Collected: September 25, 2026 | Automated Research System (Gemini API)

https://irispublishers.com/icbc/pdf/ICBC.MS.ID.000572.pdf


#05 eSAF Program: Germany, Austria, Luxembourg
€2.12B aviation plan

OVERVIEW

Germany, Austria, and Luxembourg have jointly launched a €2.12 billion double-

auction mechanism to accelerate the market for sustainable aviation fuel (eSAF)

derived from renewable electricity. This program connects eSAF producers and

buyers, bridging the price gap with public subsidies to foster market expansion and

technology adoption. The initiative aims to significantly drive aviation decarbonization

and create demand for green hydrogen and its derivatives. Concurrently, green

hydrogen projects in Africa secured new funding, and Toyota and Iveco announced

plans for zero-emission heavy-duty vehicle road tests by early 2027.

Published September 25, 2026  PV Magazine  Germany



IN DEPTH

Key Findings

Germany, Austria, and Luxembourg have collaboratively introduced a €2.12 billion

($2.25 billion USD) double-auction mechanism to stimulate the market for renewable

electricity-derived sustainable aviation fuel (eSAF). This groundbreaking program aims

to simultaneously support eSAF production and procurement, thereby accelerating the

decarbonization of the aviation sector.

Technical / Clinical Details

The innovative double-auction mechanism links eSAF producers and buyers, offering

incentives to both parties. Specifically, producers receive subsidies to cover the

difference between their production costs and market prices, while buyers are

compensated for the price differential between eSAF and conventional jet fuel. This

approach is designed to mitigate the high cost, which has historically been a significant

barrier to eSAF adoption, thereby providing robust support for initial market formation.

The mechanism specifically targets eSAF based on green hydrogen, produced using

renewable electricity, to facilitate the establishment of a robust supply chain and achieve

substantial reductions in aviation greenhouse gas emissions.

Background & Context

The aviation industry, inherently difficult to electrify, views Sustainable Aviation Fuels

(SAF) as a critical pathway to decarbonization. eSAF, produced from green hydrogen

and renewable electricity, is particularly promising as an ultra-clean fuel. The European

Union has mandated SAF blending obligations for aviation, and this tripartite initiative by

Germany, Austria, and Luxembourg underscores a commitment to rapidly establish the

eSAF market within this regulatory framework. In parallel, green hydrogen projects in

Africa are securing new funding, and electrolyzer manufacturer Ansaldo Green Tech is

expanding its production capacity, signaling global progress in the green hydrogen

ecosystem. Furthermore, Toyota and Iveco are planning road tests for zero-emission

heavy-duty vehicles by early 2027, indicating steady advancement in hydrogen mobility

solutions.



Strategic Significance & Outlook

This €2.12 billion program is expected to accelerate the reduction of eSAF production

costs and drive widespread adoption, contributing significantly to aviation's

decarbonization targets. Should it prove successful, similar support mechanisms could

be adopted by other EU member states and international regions, fostering a global SAF

market. This would further escalate demand for green hydrogen and stimulate

investment in electrolyzer technologies and hydrogen infrastructure. With hydrogen-

related advancements progressing across multiple sectors beyond aviation, its central

role in the energy transition is becoming increasingly entrenched and undeniable.

Source: https://www.pv-magazine.com/2026/09/25/the-hydrogen-stream-germany-austria-and-

luxembourg-launch-e2-12-billion-program-for-sustainable-aviation-fuel/

Collected: September 25, 2026 | Automated Research System (Gemini API)

https://www.pv-magazine.com/2026/09/25/the-hydrogen-stream-germany-austria-and-luxembourg-launch-e2-12-billion-program-for-sustainable-aviation-fuel/
https://www.pv-magazine.com/2026/09/25/the-hydrogen-stream-germany-austria-and-luxembourg-launch-e2-12-billion-program-for-sustainable-aviation-fuel/


#06 Japan Engine Corp: 6UEC35L hydrogen engine
GHG specs

OVERVIEW

Japan Engine Corporation (J-ENG) successfully completed land-based factory tests

for its "6UEC35LSGH" hydrogen engine for large commercial vessels, part of a

NEDO Green Innovation Fund project. The tests demonstrated a hydrogen co-firing

rate exceeding 95%, achieving over 95% reduction in greenhouse gas emissions

compared to conventional heavy fuel oil engines. This breakthrough positions the

engine for installation on a 17,500 DWT multi-purpose vessel in January 2027, with

sea trials to validate performance, durability, and stability commencing in April 2028,

significantly contributing to IMO's emission reduction targets.

Published September 22, 2026  Inspenet  Japan



IN DEPTH

Key Findings

Japan Engine Corporation (J-ENG) has successfully concluded land-based factory tests

for its "6UEC35LSGH" hydrogen engine designed for large commercial vessels.

Conducted as part of a NEDO Green Innovation Fund project, these tests demonstrated

a remarkable hydrogen co-firing rate exceeding 95% and achieved over 95% reduction

in greenhouse gas (GHG) emissions compared to traditional heavy fuel oil engines,

marking a significant milestone for shipping decarbonization.

Technical / Clinical Details

The "6UEC35LSGH" is a dual-fuel engine that leverages J-ENG's extensive experience

in diesel engine technology, operating primarily on hydrogen with a minimal amount of

heavy fuel oil. During testing, the engine achieved a hydrogen co-firing rate of over 95%,

meaning more than 95% of its energy input came from hydrogen, with less than 5% from

heavy fuel oil. This high hydrogen utilization virtually eliminates sulfur oxides (SOx) and

particulate matter (PM) emissions and drastically reduces GHGs. Nitrogen oxide (NOx)

emissions are anticipated to meet International Maritime Organization (IMO) regulations

when combined with post-treatment technologies such as Exhaust Gas Recirculation

(EGR) and Selective Catalytic Reduction (SCR). The factory tests successfully validated

the engine's designed performance and stable operation, confirming its reliability and

durability under demanding conditions.

Background & Context

The International Maritime Organization (IMO) has set ambitious targets to reduce GHG

emissions from international shipping by 50% from 2008 levels by 2050. Achieving these

goals necessitates a fundamental shift to low-carbon and zero-carbon fuels, with

hydrogen emerging as a leading candidate. However, challenges related to liquefied

hydrogen storage, supply infrastructure, and engine development remain significant. J-

ENG's project is a national endeavor to overcome these hurdles and make

decarbonization of large commercial vessels a reality. The Japanese government,

through its Green Innovation Fund, actively supports the development of

decarbonization technologies across various industries, including maritime, making this

achievement a prime example of their strategic investment.



Strategic Significance & Outlook

The "6UEC35LSGH" is slated for installation on a 17,500 DWT multi-purpose vessel in

January 2027, representing a critical step towards the practical implementation of

hydrogen engines in large commercial shipping. Subsequently, sea trials are scheduled

to commence in April 2028 to evaluate its performance, durability, and stability under

real-world operating conditions. Data collected from these trials will be invaluable for

shaping future hydrogen-fueled ship designs, operational standards, and international

regulatory frameworks. J-ENG's hydrogen engine technology is expected to play a

crucial role in realizing a sustainable future for the shipping industry and enhancing

Japan's maritime sector's global competitiveness.

Source: https://inspenet.com/en/news/japan-engine-tests-hydrogen-engine-for-large-commercial-vessels/

Collected: September 25, 2026 | Automated Research System (Gemini API)

https://inspenet.com/en/news/japan-engine-tests-hydrogen-engine-for-large-commercial-vessels/


#07 Moeve Onuba: Europe's €1B green hydrogen
project timeline

OVERVIEW

Moeve has initiated the construction of 'Onuba', the first phase of the Andalusia

Green Hydrogen Valley, set to be one of Europe's largest renewable hydrogen

projects. This phase features 300MW of electrolysis capacity, expandable by an

additional 105MW, with a total investment exceeding €1 billion. The project secured

€304 million in funding from the Spanish government and is designated as a Project

of Common Interest (PCI) by the EU. It is projected to produce approximately 45,000

tons of renewable hydrogen annually, mitigating around 250,000 tons of CO2

emissions. This marks a critical milestone for Europe's decarbonization goals.

Published September 24, 2026  Moeve  スペイン



IN DEPTH

Key Findings

Moeve announced on September 24, 2026, the commencement of construction for

'Onuba', the initial phase of the Andalusia Green Hydrogen Valley in Spain, which is set

to become one of Europe's largest renewable hydrogen projects. This first phase alone

will boast 300MW of electrolysis capacity, with future expansion potential of an additional

105MW, representing a total investment exceeding €1 billion. The project has received

substantial financial backing of €304 million from the Spanish government and has been

designated as a 'Project of Common Interest (PCI)' by the European Union,

underscoring its strategic importance for European energy security and decarbonization.

Technical and Project Details

Large-Scale Electrolysis Capacity: The 'Onuba' project will initially deploy 300MW

of electrolyzers to produce green hydrogen through water electrolysis, powered

entirely by renewable energy. This makes it one of the largest single-site green

hydrogen production facilities in Europe. The foresight for an additional 105MW

expansion demonstrates a commitment to scaling up production to meet future

demand.

Production Volume and CO2 Reduction: The facility is projected to produce

approximately 45,000 tons of renewable hydrogen annually. This substantial output is

anticipated to reduce CO2 emissions by about 250,000 tons per year, equivalent to

the annual emissions of approximately 50,000 cars. The green hydrogen produced

will primarily serve to decarbonize local industrial clusters and the transportation

sector.

Financial Aid and Strategic Recognition: The project's significant investment is

bolstered by a €304 million grant from the Spanish government. Furthermore, its

recognition as a Project of Common Interest (PCI) by the EU highlights its strategic

role in contributing to the Union's energy independence and climate neutrality

objectives, making it eligible for streamlined permitting and additional funding

opportunities.



Background and Industry Context

The European Union is committed to achieving carbon neutrality by 2050, with

renewable energy and green hydrogen production and utilization being central pillars of

this strategy. The decarbonization of energy-intensive industries and enhancing energy

autonomy, particularly since Russia's invasion of Ukraine, are pressing priorities. Spain,

with its abundant solar and wind resources, is strategically positioned to become a

leading hub for green hydrogen production in Europe. Large-scale green hydrogen

projects are expected to integrate with existing industrial infrastructure, creating new

jobs and fostering economic growth.

Strategic Significance and Outlook

Moeve's initiation of the Andalusia Green Hydrogen Valley is a landmark event in the

evolution of Europe's hydrogen economy. The success of this project is expected to

catalyze similar large-scale green hydrogen initiatives across the continent, further

accelerating industrial decarbonization and the broader energy transition. The strong

support from the Spanish government and the EU enhances the viability of such

ambitious projects and presents an attractive environment for investors. In the long term,

Andalusia is poised to become a major green hydrogen supplier for Europe, bringing

significant economic and environmental benefits to the region and contributing

substantially to global decarbonization efforts.

Source: https://hydrogen-central.com/moeve-launches-construction-of-the-first-phase-of-europes-largest-

green-hydrogen-project/

Collected: September 25, 2026 | Automated Research System (Gemini API)

https://hydrogen-central.com/moeve-launches-construction-of-the-first-phase-of-europes-largest-green-hydrogen-project/
https://hydrogen-central.com/moeve-launches-construction-of-the-first-phase-of-europes-largest-green-hydrogen-project/


#08 Allied Biofuels: $6.1B SAF project and Plug Power
specs

OVERVIEW

Allied Biofuels' $6.1 billion sustainable aviation fuel (SAF) and e-SAF project has

progressed to the front-end engineering design (FEED) phase. Plug Power will

supply up to 2.4 GW of GenEco® PEM electrolyzer systems and associated

engineering services for large-scale green hydrogen production. This initiative marks

Central Asia's first world-scale biorefinery integrating renewables, green hydrogen,

and advanced fuel technologies, with a final investment decision targeted for Q1

2027.

Published September 21, 2026  Plug Power  USA



IN DEPTH

Key Findings

Allied Biofuels' $6.1 billion sustainable aviation fuel (SAF) and e-SAF production project

has achieved significant progress, moving into the front-end engineering design (FEED)

phase. This critical development highlights the project's robust trajectory toward

establishing a major clean fuel production hub. Plug Power is slated to provide up to 2.4

GW of its GenEco® PEM electrolyzer systems, along with comprehensive engineering

services, to underpin the massive green hydrogen generation required for the facility.

Technical / Project Details

PEM Electrolyzer Technology: Plug Power's GenEco® PEM electrolyzer systems

are recognized for their high efficiency and reliability in producing green hydrogen

from renewable electricity. The immense 2.4 GW capacity commitment underscores

the project's ambition to meet substantial hydrogen demand, serving as a

foundational element for sustainable aviation fuel synthesis.

SAF and e-SAF Production: The biorefinery aims to produce both SAF from bio-

feedstocks and e-SAF using renewable electricity and captured carbon, offering a

pathway to significantly reduce greenhouse gas emissions in the aviation sector. This

dual-approach positions the project to address diverse feedstock availability and

maximize decarbonization potential.

Regional Significance: As the first world-scale biorefinery of its kind in Central Asia,

the project is designed to integrate renewable energy generation, green hydrogen

production, and advanced fuel synthesis within a single complex. This strategic

integration is expected to leverage regional renewable energy resources, enhance

energy independence, and stimulate economic development across the area.



Background & Context

The global aviation industry faces immense pressure to decarbonize, with SAF and e-

SAF emerging as leading solutions that can be implemented with existing aircraft

infrastructure. The International Air Transport Association (IATA) has set an ambitious

target for the industry to achieve net-zero carbon emissions by 2050, a goal heavily

reliant on the widespread adoption and scalability of SAF. The involvement of major

electrolyzer manufacturers like Plug Power in such large-scale projects signifies the

increasing maturity and commercial viability of green hydrogen technologies within the

broader energy transition.

Strategic Significance & Outlook

A final investment decision (FID) for the project is anticipated in the first quarter of 2027,

which, if achieved, would pave the way for construction to commence, targeting

commercial operation in the early 2030s. This strategic investment in Central Asia is

poised to catalyze the region's green hydrogen economy, fostering sustainable growth

and creating a new paradigm for clean fuel production. Plug Power's advanced

technology is expected to play a pivotal role in delivering this transformative project,

setting a benchmark for future large-scale renewable fuel initiatives globally. The

successful execution of such projects is crucial for meeting international climate targets

and driving the transition away from fossil fuels in hard-to-abate sectors like aviation.

Source: https://www.plugpower.com/why-it-matters-for-plug-allied-biofuels-project-advances-through-

feed/

Collected: September 25, 2026 | Automated Research System (Gemini API)

https://www.plugpower.com/why-it-matters-for-plug-allied-biofuels-project-advances-through-feed/
https://www.plugpower.com/why-it-matters-for-plug-allied-biofuels-project-advances-through-feed/


#09 Toll Group: Ballard hydrogen truck range and
specs

OVERVIEW

Toll Group, a leading freight and logistics company, has introduced two Ballard-

powered hydrogen fuel cell prime mover trucks, "Taurus tractors," in Australia. These

zero-emission vehicles will transport steel from BlueScope facilities to Geelong on an

approximately 180km round trip, capable of hauling a gross combined weight of 44

tons. They boast a range of approximately 300km on a single refueling, with a rapid

refueling time of just 20 minutes, demonstrating high practical utility.

Published September 18, 2026  Ballard Power Systems  Canada



IN DEPTH

Key Findings

Toll Group, a prominent freight and logistics company in Australia, has initiated

operations for two hydrogen fuel cell prime mover trucks, "Taurus tractors," equipped

with Ballard fuel cells. These zero-emission vehicles demonstrate exceptional

practicality, capable of hauling a gross combined weight of 44 tons over a range of

approximately 300km on a single refueling, with a rapid refueling time of just 20 minutes.

Technical / Clinical Details

The Ballard fuel cells integrated into the Taurus tractors generate electricity by reacting

hydrogen with oxygen from the air, releasing only water as an emission. This system

significantly reduces CO2 emissions compared to diesel trucks, achieving zero-emission

transport. The trucks are deployed for transporting steel from BlueScope facilities to

Geelong, covering an approximate 180km round trip. Their operational capability to carry

a gross combined weight of 44 tons is comparable to conventional heavy-duty freight,

proving the viability of fuel cell trucks in demanding commercial environments. The

300km range provides ample coverage for regional logistics networks, and the quick 20-

minute refueling time is a decisive advantage for maintaining operational efficiency in

long-haul transport.

Background & Context

While supporting global supply chains, the logistics industry faces significant pressure to

decarbonize due to high fuel consumption and associated greenhouse gas emissions.

Heavy-duty trucks, in particular, present challenges for battery electric vehicles (BEVs)

regarding range and charging time, making hydrogen fuel cells a compelling alternative.

The commencement of demonstration operations by a major logistics player like Toll

Group, in collaboration with a fuel cell technology leader like Ballard, marks a crucial

step towards the commercialization of hydrogen trucks. Australia, with its abundant

renewable energy resources, holds high potential for green hydrogen production, and

the development of a hydrogen fuel supply chain is anticipated.



Strategic Significance & Outlook

Toll Group's adoption of hydrogen fuel cell prime mover trucks is expected to serve as a

model for accelerating decarbonization within the logistics industry in Australia and

globally. The data gathered from this demonstration project will contribute to further

performance enhancements, cost reductions, and optimization of hydrogen supply

infrastructure for fuel cell trucks. As the hydrogen refueling station network expands and

hydrogen production costs decrease, the adoption of hydrogen fuel cell trucks is

expected to accelerate further, contributing to the overall sustainability of the logistics

sector. This initiative holds significant implications for establishing the role of hydrogen

energy in heavy industry and long-haul transportation.

Source: https://blog.ballard.com/truck/toll-launches-hydrogen-prime-mover-trucks-powered-by-ballard

Collected: September 25, 2026 | Automated Research System (Gemini API)
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#10 Power to Hydrogen: 500 kW AEM electrolyzer
specs and deployment

OVERVIEW

Power to Hydrogen (P2H2), a developer of Anion Exchange Membrane (AEM)

electrolyzer systems, has commenced commercial green hydrogen production at the

NextGen District of the Port of Antwerp-Bruges. The deployed 500 kW system,

comprising two 250 kW stacks, represents the world's first commercial deployment of

a 250 kW AEM stack. This system will produce up to 70 tons of green hydrogen

annually for regional gas suppliers like Holthausen, demonstrating the commercial

viability and potential of AEM technology for the hydrogen economy.
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IN DEPTH

Key Findings

Power to Hydrogen (P2H2), a pioneer in Anion Exchange Membrane (AEM) electrolyzer

systems, has launched groundbreaking commercial-scale green hydrogen production at

the NextGen District within the Port of Antwerp-Bruges. The 500 kW system, composed

of two 250 kW stacks, marks a world first for the commercial deployment of a 250 kW

AEM stack. This achievement significantly advances the development of more cost-

effective and efficient green hydrogen production technologies.

Technical and Project Details

AEM Electrolyzer Innovation: A key feature of P2H2's AEM electrolyzer technology

is its ability to operate without expensive platinum group metal catalysts, relying

instead on more affordable materials. This represents a substantial cost reduction

compared to Proton Exchange Membrane (PEM) electrolyzers, contributing to a

lower overall cost for green hydrogen production.

System Configuration and Capacity: The 500 kW system utilizes two AEM

electrolyzer stacks, each with a 250 kW output. This setup enables the production of

up to 70 tons of green hydrogen annually, which will be supplied to regional gas

distributors such as Holthausen. This marks the beginning of stable commercial

supply, albeit at a smaller scale.

Role of NextGen District: The NextGen District at the Port of Antwerp-Bruges is

positioned as an innovation hub for the circular economy, providing an ecosystem

that supports the demonstration and commercialization of advanced clean energy

technologies like those from P2H2.



Background and Industry Context

While green hydrogen is considered crucial for global energy transition and

decarbonization, its production costs remain a challenge. Conventional PEM

electrolyzers offer high efficiency but are limited by the high cost of their noble metal

catalysts. AEM electrolyzers are gaining significant attention as a next-generation

technology that can overcome these cost barriers, offering a promising balance of

efficiency and economic viability. P2H2's commencement of commercial production

clearly indicates AEM technology's transition from laboratory scale to practical

application.

Outlook and Strategic Significance

The commercial deployment of P2H2's 500 kW AEM electrolyzer system paves the way

for AEM technology to become a competitive option for large-scale green hydrogen

production. This success is expected to provide strong impetus for other AEM

developers and investors, accelerating further technological advancement and market

adoption. In the future, the development of larger AEM systems and further reductions in

green hydrogen production costs are anticipated to play an indispensable role in the

widespread adoption of the hydrogen economy. Commercialization in strategic locations

like the Port of Antwerp-Bruges also enhances AEM technology's global standing in the

international hydrogen supply chain.

Source: https://www.portofantwerpbruges.com/en/news/power-hydrogen-begins-commercial-green-

hydrogen-production

Collected: September 25, 2026 | Automated Research System (Gemini API)
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#11 Power to Hydrogen: 500kW AEM system green
hydrogen production

OVERVIEW

Power to Hydrogen (P2H2) has initiated commercial green hydrogen production at

the Port of Antwerp-Bruges, deploying its 500 kW system, which marks the first

commercial application of its 250 kW AEM stack technology. Data from this initial

operation will be crucial for scaling up to multi-MW platforms, accelerating the wider

adoption of green hydrogen in industrial applications. This launch represents a

significant stride in enhancing Europe's green hydrogen supply capabilities.
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IN DEPTH

Key Findings

Power to Hydrogen (P2H2) has officially commenced commercial green hydrogen

production at the NextGen District within the Port of Antwerp-Bruges in Belgium. This

landmark project features a 500 kW system utilizing multiple 250 kW Anion Exchange

Membrane (AEM) stacks, marking the inaugural commercial deployment of P2H2's AEM

stack technology at this scale.

Technical / Clinical Details

The 500 kW system deployed by P2H2 represents a significant advancement in

electrolytic hydrogen production. AEM electrolyzers are designed to combine the high

efficiency characteristics of Proton Exchange Membrane (PEM) electrolyzers with the

cost-effective material advantages typically associated with alkaline electrolyzers. This

hybrid approach aims to reduce the overall cost of green hydrogen production while

enhancing scalability. The operational data gathered from this facility in Antwerp will be

instrumental for P2H2 in its development roadmap, specifically in scaling up to larger

multi-megawatt (MW) green hydrogen production platforms, including next-generation

multi-MW AEM stacks.

Background & Context

The Port of Antwerp-Bruges is strategically positioning itself as a central hub for energy

transition in Europe, with its NextGen District dedicated to fostering circular economy

industries. The initiation of green hydrogen production by P2H2 directly contributes to

the port's decarbonization targets and strengthens the broader European green

hydrogen supply chain. Europe is witnessing substantial investments in hydrogen

infrastructure, with increasing green hydrogen production capacity being a critical priority

to meet ambitious climate goals and industrial demand.



Strategic Significance & Outlook

The start of commercial production at the Port of Antwerp-Bruges is a crucial milestone

for AEM electrolyzer technology, demonstrating its readiness for industrial application.

P2H2 plans to leverage the experience and data acquired from this project to accelerate

the development and deployment of its next-generation multi-MW electrolyzer systems,

aiming to solidify its leadership position in the green hydrogen market. This initiative is

set to significantly contribute to the decarbonization efforts of industrial sectors globally,

particularly in processes with high energy consumption, by providing a scalable and

cost-efficient source of green hydrogen.

Source: https://www.azocleantech.com/news.aspx?newsID=36637
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