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This Week in 90 Seconds

EXECUTIVE SUMMARY

Hydrogen Energy: the boundary moved from
isolated claims to qualification evidence

12 English articles were reviewed independently from the Japanese edition. Ten themes are retained for management

decisions.

SIGNAL 01 | POWER & FEEDSTOCK
Genvia SOEL200: 2,600-Hour Electrolysis
Durability Milestone

Genvia's Béziers pilot plant has achieved over 2,600 hours of
operation for its first-generation high-temperature solid-oxide

electrolysis system.

SIGNAL 02 | PRODUCTION

Aftissat Wind-to-Hydrogen: Model for 510
Tonnes Green H2 at €2.87/kg

A techno-economic model indicates that repurposing curtailed
wind electricity from Morocco's Aftissat | wind farm can produce

approximately 510 tonnes of green hydrogen annually. The
projected levelized cost is 2.866 euros per kilogram.

SIGNAL 03 | STORAGE & TRANSPORT

Nordex Electrolyzers NX2500: 2.5 MW
Alkaline Electrolyzer Specs

Nordex Electrolyzers has launched the NX2500, a 2.5 MW
pressurized alkaline electrolyzer designed and tested in
Navarra. The system is engineered to integrate with variable
wind and solar power, producing over 45 kg of hydrogen per

hour.

SIGNAL 04 | END USE
Green Ammonia Bunkering: China's First
Ship-to-Ship Operation 2026

China has completed the world's first commercial ship-to-ship

green ammonia bunkering at an anchorage off Zhoushan.

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.
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Five Evidence Anchors SOURCE-BOUND METRICS

Five numbers or evidence anchors that require conditions

SOURCE-BOUND CONDITION
Genvia's Béziers pilot plant has achieved over 2,600 hours of operation for its first-generation
high-temperature solid-oxide electrolysis system.

SOURCE-BOUND CONDITION

2.5 MW

AO7 designed and tested in Navarra.

Nordex Electrolyzers has launched the NX2500, a 2.5 MW pressurized alkaline electrolyzer

SOURCE-BOUND CONDITION
950 mm Stadler has commenced testing the world's first narrow-gauge hydrogen-powered train on a

Al new 950 mm-gauge facility in Switzerland.

SOURCE-BOUND CONDITION
221 days A UNIST-led research team has modeled a method to extend liquid hydrogen storage duration
AO4 from 64 to 221 days using IRMOF-20.

P SOURCE-BOUND CONDITION
05 Stadler has commenced testing the world's first narrow-gauge hydrogen-powered train on a
A1 new 950 mm-gauge facility in Switzerland.

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.
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Where the Value Chain Moved

Where the value chain moved

VALUE CHAIN / EVIDENCE

Each stage combines one leading theme and one supporting theme. The report treats handoffs as evidence transfers, not

decorative arrows.

Power & feeds
tock
P01/P06

Genvia's Béziers pilot
plant has achieved
over 2,600 hours of
operation for its
first-generation
high-temperature
solid-oxide.

Production

P02/PO7

A techno-economic
model indicates that
repurposing curtailed
wind electricity from
Morocco's Aftissat |
wind farm can produce.

Storage &
transport
P03/P08

Nordex Electrolyzers
has launched the
NX2500, a 2.5 MW
pressurized alkaline
electrolyzer designed
and tested in Navarra.

End use

P04/P09

China has completed
the world's first
commercial ship-to-ship
green ammonia
bunkering at an
anchorage off
Zhoushan.

Market &
policy

P05/P10

Stadler has commenced
testing the world's first
narrow-gauge
hydrogen-powered

train on a new 950
mm-gauge facility in.

EVIDENCE REQUIRED AT EACH HANDOFF

Power & feedstock to Production

Production to Storage & transport

Storage & transport to End use

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.

Transfer test conditions, acceptance criteria, failure data, owner and decision date. Recheck

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

Transfer test conditions, acceptance criteria, failure data, owner and decision date. Recheck

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

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.
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Priority Map MATURITY / NEXT DECISION LOCUS

Priority map: maturity and next decision locus

Genvia SOEL200: 2,600-Hour
Electrolysis Durability Milestone
System / adoption | cue: pilot

PO

I

Next decision locus (categories)

Aftissat Wind-to-Hydrogen: Model for
510 Tonnes Green H2 at €2.87/kg
Business / rules | cue: capacity

P02

Nordex Electrolyzers NX2500: 2.5 MW

@ @ 08 Alkaline Electrol S
Business / rules aline Electrolyzer Specs
@ System / adoption | cue: launched

Green Ammonia Bunkering: China's

P04 ) ) ; )
First Ship-to-Ship Operation 2026
Business / rules | cue: supply chain
P05 Stadler Hydrogen Trains:

Narrow-Gauge Testing for Sardinia
2026
Business / rules | cue: infrastructure

Pt Single-Atom Catalyst on MXene:
. Alkaline HER Performance Specs
System / adoption : )
System / adoption | cue: commercial

La Frangaise de I'Energie: PTH-2 Well

PO7 o )
Hydrogen Concentrations in Lorraine
Business / rules | cue: certification

P08 KIER NiO-NiCo Electrode: Voltage

Reduction in Alkaline Electrolysis
Tech / process | cue: no
system/business cue

Ni-based MOFs: Acid-doped proton
@ conductivity and specs for fuel cells
Tech / process .
P08 Tech / process | cue: no
system/business cue

IRMOF-20: Extending Liquid
Hydrogen Storage to 221 Days
Business / rules | cue: capacity

P10

Research Prototype Joint eval. Adoption Scale

Deployment maturity —

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.
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Priority Themes 01-02

FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

A02 | Power & feedstock | Joint evaluation

FACT
Genvia's Béziers pilot plant has achieved over 2,600 hours of

operation for its first-generation high-temperature solid-oxide
electrolysis system. This milestone validates the durability of
the SOEL200 platform under conditions approximating
industrial practice.

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.

Genvia SOEL200: 2,600-Hour Electrolysis Durability Milestone

Date not stated

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 PO1.

UNKNOWN

Still unproven or incompletely stated: offtake, power price,

efficiency, utilization, permitting, transport and subsidy.

EDITORIAL SCORE 22/25 | MATURITY 3/5 | DECISION LOCUS: SYSTEM / ADOPTION

A06 | Production | Product adoption

FACT
A techno-economic model indicates that repurposing curtailed

wind electricity from Morocco's Aftissat | wind farm can produce
approximately 510 tonnes of green hydrogen annually. The
projected levelized cost is 2.866 euros per kilogram. This
approach demonstrates how variable renewable power can
support hydrogen production and storage without requiring new
dedicated generation capacity.

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.

Aftissat Wind-to-Hydrogen: Model for 510 Tonnes Green H2 at €2.87/kg

Date not stated

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: BUSINESS / RULES
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Priority Themes 03-04

FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

A07 | Storage & transport | Pilot

FACT
Nordex Electrolyzers has launched the NX2500, a 2.5 MW

pressurized alkaline electrolyzer designed and tested in
Navarra. The system is engineered to integrate with variable
wind and solar power, producing over 45 kg of hydrogen per
hour.

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.

P03 Nordex Electrolyzers NX2500: 2.5 MW Alkaline Electrolyzer Specs

Date not stated

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 PO3.

UNKNOWN

Still unproven or incompletely stated: offtake, power price,

efficiency, utilization, permitting, transport and subsidy.

EDITORIAL SCORE 20/25 | MATURITY 2/5 | DECISION LOCUS: SYSTEM / ADOPTION

A12 | End use | Research

FACT
China has completed the world's first commercial ship-to-ship

green ammonia bunkering at an anchorage off Zhoushan. The
operation transferred 1,000 tonnes of fuel to the

ammonia-powered vessel Mineral Europa, demonstrating the

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.

commercial viability of a zero-carbon shipping fuel supply chain.

Green Ammonia Bunkering: China's First Ship-to-Ship Operation 2026

Date not stated

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 20/25 | MATURITY 1/5 | DECISION LOCUS: BUSINESS / RULES
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Priority Themes 05-06

FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

Stadler Hydrogen Trains: Narrow-Gauge Testing for Sardinia 2026

A11 | Market & policy | Product adoption

FACT
Stadler has commenced testing the world's first narrow-gauge

hydrogen-powered train on a new 950 mm-gauge facility in
Switzerland. The program supports the delivery of 21 vehicles
for regional networks in Italy, including Sardinia, Calabria, and
Sicily. This infrastructure allows for technical validation closer
to the manufacturer's factory before deployment in Italy.

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.

Date not stated

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 PO5.

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

“ Pt Single-Atom Catalyst on MXene: Alkaline HER Performance Specs

A05 | Power & feedstock | Product adoption

FACT
A strain-engineered platinum single-atom catalyst supported on

crumpled Mo2TiC2Tx MXene achieves a mass activity of 11
859 mA mgPt-1 for alkaline hydrogen evolution. This
performance is approximately 178-fold higher than commercial
Pt/C, significantly reducing the overpotentials required for
hydrogen production.

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.

Date not stated

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 20/25 | MATURITY 4/5 | DECISION LOCUS: SYSTEM / ADOPTION
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Priority Themes 07-08

FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

A10 | Production | Research

FACT
La Frangaise de I'Energie (FDE) has reached a depth of 3,655

metres with its PTH-2 exploration well in Lorraine, detecting
dissolved-hydrogen concentrations up to 49.6 percent. These
results indicate hydrogen enrichment in deep formations
beneath a former coal-mining district. The project now moves
toward flow tests and resource certification to determine the
viability of the deposit.

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.

PO7 La Frangaise de I'Energie: PTH-2 Well Hydrogen Concentrations in Lorraine

Date not stated

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 PO7.

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

EDITORIAL SCORE 20/25 | MATURITY 1/5 | DECISION LOCUS: BUSINESS / RULES

A03 | Storage & transport | Pilot

FACT
Researchers at the Korea Institute of Energy Research (KIER)

have developed a NiO-NiCo heterostructure cathode that
reduces cell voltage to 2.014 V at 1 A/cm2. This development
targets slow chemistry at the cathode to improve the efficiency
and durability of alkaline water electrolysis.

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.

P08 KIER NiO-NiCo Electrode: Voltage Reduction in Alkaline Electrolysis

Date not stated

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 PO8.

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

EDITORIAL SCORE 20/25 | MATURITY 2/5 | DECISION LOCUS: TECH / PROCESS
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Priority Themes 09-10

FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

A01 | End use | Pilot

FACT
Researchers have developed phosphoric acid-doped

nickel-based metal-organic frameworks (MOFs) that achieve
record-breaking proton conductivity. The 3D framework
demonstrates a low activation energy of 0.16 eV and high
durability under extreme heat and humidity, offering a

cost-effective alternative to Nafion membranes.

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.

m Ni-based MOFs: Acid-doped proton conductivity and specs for fuel cells

Date not stated

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 19/25 | MATURITY 2/5 | DECISION LOCUS: TECH / PROCESS

A04 | Market & policy | Product adoption

FACT
A UNIST-led research team has modeled a method to extend

liquid hydrogen storage duration from 64 to 221 days using
IRMOF-20. By integrating porous metal-organic frameworks
into cryogenic tanks, the system retains approximately 97% of
volumetric capacity while significantly slowing boil-off.

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.

P10 IRMOF-20: Extending Liquid Hydrogen Storage to 221 Days

Date not stated

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 4/5 | DECISION LOCUS: BUSINESS / RULES
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Playbook and Roadmap

Playbook and 0-5 year roadmap

Operating companies

Materials, equipment and
technology suppliers

Trading, investment and

compare projects by
contracted demand, energy
source, conversion loss,

logistics and policy support

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

delivered cost

Map offtake, power price,

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

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

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

customers.

Contract for capacity,

OWNERS / GATES / DELIVERABLES

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

Standardize interfaces,
traceability, lifecycle
support and recovery

services.

Diversify regional, technical

legal teams efficiency, utilization, quality, change notice, and customer concentration
permitting, transport and liability, alternatives and risk.
subsidy. exit.
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

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
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Analyzed Articles 1/1

ANALYZED ARTICLES | ITEMS 01-12

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.

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

AO01

A02

A03

AO4

A05

A06

AO7

A08

A09

A10

A11

A12

Ni-based MOFs: Acid-doped proton conductivity and specs for fuel
cells

Genvia SOEL200: 2,600-Hour Electrolysis Durability Milestone

KIER NiO-NiCo Electrode: Voltage Reduction in Alkaline
Electrolysis

IRMOF-20: Extending Liquid Hydrogen Storage to 221 Days

Pt Single-Atom Catalyst on MXene: Alkaline HER Performance
Specs

Aftissat Wind-to-Hydrogen: Model for 510 Tonnes Green H2 at
€2.87/kg

Nordex Electrolyzers NX2500: 2.5 MW Alkaline Electrolyzer Specs

Daihatsu Ammonia/Hydrogen Engine: Onboard Generation
Prototype

FuelCell Energy Block System: 99.873% ELCC PJM Accreditation

La Francaise de I'Energie: PTH-2 Well Hydrogen Concentrations in
Lorraine

Stadler Hydrogen Trains: Narrow-Gauge Testing for Sardinia 2026

Green Ammonia Bunkering: China's First Ship-to-Ship Operation
2026
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FULL TITLES / FULL SOURCE URLS

https://researchmatters.in/news/new-acid-doped-metal-organic-frameworks-s
ignificantly-improve-hydrogen-fuel-cell-efficiency

https://www.hydrogenfuelnews.com/hydrogen-news-genvia-s-b-ziers-facility-r
eaches-2-600-hour-electrolysis-mileston/8576924/

https://www.hydrogenfuelnews.com/hydrogen-production-advances-kier-s-ni
o-nico-electrode-lowers-voltage-in-alkalin/8576917/

https://www.hydrogenfuelnews.com/cryo-adsorption-with-mofs-may-extend-li
quid-hydrogen-storage-to-221-days/8576904/

https://www.hydrogenfuelnews.com/hydrogen-production-boosted-by-strain-c
ontrolled-pt-single-atom-catalyst-on-crum/8576913/

https://www.hydrogenfuelnews.com/modeled-aftissat-wind-to-hydrogen-syste
m-could-yield-510-tonnes-of-green-hydroge/8576909/

https://www.hydrogenfuelnews.com/green-hydrogen-production-advances-wi
th-2-5-mw-electrolyzer-launch-in-navarra/8576894/

https://www.hydrogenfuelnews.com/hydrogen-news-daihatsu-displays-devel
opment-stage-ammonia-hydrogen-co-firing-eng/8576906/

https://www.hydrogenfuelnews.com/fuelcell-energy-block-system-secures-99
-873-elcc-accreditation-in-pjm-capacity-p/8576925/

https://www.hydrogenfuelnews.com/france-advances-natural-hydrogen-explo
ration-with-3-7-km-pth-2-well-in-lorraine/8576902/

https://railway-news.com/stadler-tests-worlds-first-narrow-gauge-hydrogen-tr
ain-for-sardinia/

https://news.cgtn.com/news/2026-10-15/World-s-first-ship-to-ship-green-am
monia-bunkering-completed-in-China-1ReFKlweXIK/index.html
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https://www.hydrogenfuelnews.com/hydrogen-news-daihatsu-displays-development-stage-ammonia-hydrogen-co-firing-eng/8576906/
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#01 Ni-based MOFs: Acid-doped proton conductivity
and specs for fuel cells

Published October 22, 2026 Research Matters India

L

| oveERVIEW

Researchers have developed phosphoric acid-doped nickel-based metal-organic
frameworks (MOFs) that achieve record-breaking proton conductivity. The 3D
framework demonstrates a low activation energy of 0.16 eV and high durability under

extreme heat and humidity, offering a cost-effective alternative to Nafion membranes.



| IN DEPTH

Key Findings

The development of a novel 3D nickel-based metal-organic framework (MOF) doped
with phosphoric acid has resulted in proton conductivity an entire order of magnitude
higher than its undoped version. This material has shattered previous records for proton
conductivity among reported MOFs under similar conditions. Notably, the material
exhibits a very low activation energy of 0.16 electron volts, indicating that protons move

through the internal structure with high agility.

Technical Details

The research team synthesized two distinct single-crystal nickel-based MOFs using a
solvothermal process: a two-dimensional structure (Ni-NDC-BPY) and a three-
dimensional open-network structure (Ni-NDC-BPYH). The 3D framework features
hydrophilic pores and nitrogen-containing sites that facilitate dense hydrogen-bonding
networks. By doping these structures with phosphoric acid, the researchers introduced

additional mobile protons and ion transport pathways.

The team verified the structural integrity and atomic arrangements using several

analytical tools:

Single-crystal X-ray diffraction

Thermogravimetric analysis

Fourier-transform infrared spectroscopy

Field-emission scanning electron microscopy

Electrochemical impedance spectroscopy

Durability tests showed that the material is chemically stable across a pH range of 4.0 to
10.0. Under extreme heat and humidity for four consecutive days, the framework

retained its performance with only a 6% drop in conductivity.



Background & Context

Proton exchange membrane fuel cells convert hydrogen into electricity with only water
and heat as byproducts. Currently, these systems rely on Nafion, a commercial polymer
membrane that is expensive, difficult to manufacture, and inefficient at high
temperatures or low humidity. The developed MOFs address these limitations by
providing a more robust and efficient medium for proton transport via both intrinsic

(Grotthuss mechanism) and extrinsic routes.

Significance & Outlook

These nickel-based frameworks provide a viable alternative to expensive fluorinated
membranes, potentially reducing the cost of hydrogen-powered vehicles and stationary
energy generators. While the researchers noted that phosphoric acid doping slightly
reduces water vapour uptake due to partial pore-blocking, the increase in proton-
donating sites provides a net gain in conductivity. Future research will focus on scaling

manufacturing for industrial use.

Source: https://researchmatters.in/news/new-acid-doped-metal-organic-frameworks-significantly-improve-

hydrogen-fuel-cell-efficiency
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#02 Genvia SOEL200: 2,600-Hour Electrolysis
Durability Milestone

Published October 22, 2026 Hydrogen Fuel News France

| oveERVIEW

Genvia's Béziers pilot plant has achieved over 2,600 hours of operation for its first-
generation high-temperature solid-oxide electrolysis system. This milestone validates
the durability of the SOEL200 platform under conditions approximating industrial

practice.



| IN DEPTH

Key Findings

Genvia has reported that its first-generation high-temperature solid-oxide electrolysis
system at the Béziers facility in southern France has surpassed 2,600 hours of
operation. This operational milestone serves as a durability validation phase, moving the

technology beyond short-duration laboratory testing toward industrial application.

Technical Details

The system utilized for this milestone is the SOEL200 platform, which has a stated
capacity of 200 kg per day. According to reports, the module began producing hydrogen
in mid-September of last year. The 2,600-hour run was designed to demonstrate the
system's ability to manage steam supply and operate under conditions closer to actual

industry practice than typical laboratory environments.

Background & Context

The SOEL200 platform integrates technology developed by the CEA into domestic
manufacturing. This development takes place within the context of France's national
hydrogen targets and broader global efforts toward decarbonization. While the figures
have been presented in a regional report and have not been independently verified, they

represent a significant step in the transition from lab-scale to pilot-scale manufacturing.

Significance & Outlook

The achievement of the 2,600-hour mark provides critical data on the long-term stability
of high-temperature solid-oxide electrolysis. By validating the durability of the first-
generation system, Genvia establishes a baseline for the integration of CEA-developed
technology into a scalable manufacturing framework, supporting the broader objective of

industrial-scale hydrogen production.

Source: https://www.hydrogenfuelnews.com/hydrogen-news-genvia-s-b-ziers-facility-reaches-2-600-hour-

electrolysis-mileston/8576924/

Collected: October 24, 2026 | Automated Research System (Al)


https://www.hydrogenfuelnews.com/hydrogen-news-genvia-s-b-ziers-facility-reaches-2-600-hour-electrolysis-mileston/8576924/
https://www.hydrogenfuelnews.com/hydrogen-news-genvia-s-b-ziers-facility-reaches-2-600-hour-electrolysis-mileston/8576924/

#03 KIER NiO-NiCo Electrode: Voltage Reduction in
Alkaline Electrolysis

Published October 20, 2026 Hydrogen Fuel News South Korea

s e
i i
- 1

- s
HEH gEE:
T o
. i
#’.‘-i{;' : L i’;:'k_--l_
;E§§ : it
i s PO T
i i

| oveERVIEW

Researchers at the Korea Institute of Energy Research (KIER) have developed a
NiO-NiCo heterostructure cathode that reduces cell voltage to 2.014 V at 1 A/cm?.
This development targets slow chemistry at the cathode to improve the efficiency and

durability of alkaline water electrolysis.



| IN DEPTH

Key Findings

The Korea Institute of Energy Research (KIER) has engineered a nickel-oxide/nickel-
cobalt (NiO-NiCo) heterostructure cathode for alkaline water electrolysis. In single-cell
tests, this electrode achieved a cell voltage of 2.014 V at a current density of 1 A/cm?

and demonstrated robust durability.

Technical Details

Rather than relying on simple material screening, the research team focused on
engineering a specific interface between an oxide and an alloy. This heterostructure
approach was designed specifically to address and accelerate the slow chemical

reactions typically associated with the cathode in alkaline electrolysis systems.

Background & Context

The research was conducted at KIER’s Hydrogen Energy Institute in Daejeon. The
project was led by Kyoung-Soo Kang and Hyunjoon Lee, who collaborated with a

consortium of academic and research institutions, including:

Korea University

Seoul National University

The Institute for Basic Science

The Tech University of Korea

The findings associated with this development have been published in a peer-reviewed

paper in the journal Advanced Science.

Significance & Outlook

By reducing the operating voltage at a significant current density, the NiO-NiCo
heterostructure cathode improves the energy efficiency of the electrolysis process. The
combination of lower voltage and proven durability in single-cell testing suggests a viable

path for optimizing cathode performance in alkaline water electrolysis.

Source: https://www.hydrogenfuelnews.com/hydrogen-production-advances-kier-s-nio-nico-electrode-
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#04 IRMOF-20: Extending Liquid Hydrogen Storage to
221 Days

Published October 17, 2026 Hydrogen Fuel News USA

| OVERVIEW

A UNIST-led research team has modeled a method to extend liquid hydrogen storage
duration from 64 to 221 days using IRMOF-20. By integrating porous metal-organic

frameworks into cryogenic tanks, the system retains approximately 97% of volumetric
capacity while significantly slowing boil-off.



| IN DEPTH

Key Findings

Modeling conducted by a research collaboration led by the Ulsan National Institute of
Science and Technology (UNIST) indicates that integrating porous metal-organic
frameworks (MOFs) within cryogenic liquid hydrogen tanks can substantially reduce boil-
off. Specifically, the use of IRMOF-20 may extend the storage duration of liquid
hydrogen to 221 days, compared to 64 days for a conventional vacuum-insulated tank

holding neat liquid hydrogen.

Technical Details

The study, referenced in an Institut Laue-Langevin news release, compared two primary
configurations:

¢ A conventional vacuum-insulated tank containing only neat liquid hydrogen.

» A cryogenic volume containing a porous solid phase (IRMOF-20) integrated within the

tank.

Under mid-vacuum insulation conditions and the specific parameters set for the
simulations, the IRMOF-20 system demonstrated a significant increase in storage

longevity while retaining approximately 97% of the volumetric capacity.

Background & Context

The research focuses on the challenge of hydrogen boil-off in cryogenic storage. By
utilizing the cryo-adsorption properties of MOFs, the team modeled a way to stabilize the

liquid hydrogen phase more effectively than traditional vacuum insulation alone.

Significance & Outlook

The ability to extend storage duration from 64 to 221 days without a significant loss in
volumetric capacity suggests a potential improvement in the long-term viability of liquid
hydrogen transport and storage. This modeling provides a theoretical basis for

integrating porous materials into cryogenic infrastructure to mitigate fuel loss.

Source: https://www.hydrogenfuelnews.com/cryo-adsorption-with-mofs-may-extend-liquid-hydrogen-
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#05 Pt Single-Atom Catalyst on MXene: Alkaline HER
Performance Specs

Published October 19, 2026 Hydrogen Fuel News USA

| OVERVIEW

A strain-engineered platinum single-atom catalyst supported on crumpled Mo2TiC2Tx
MXene achieves a mass activity of 11 859 mA mgPt-1 for alkaline hydrogen
evolution. This performance is approximately 178-fold higher than commercial Pt/C,

significantly reducing the overpotentials required for hydrogen production.



| IN DEPTH

Key Findings

Experimental results indicate that a platinum (Pt) single-atom catalyst supported on
crumpled Mo2TiC2Tx MXene nanosheets delivers high efficiency in alkaline hydrogen
evolution. The catalyst achieved an overpotential of 24.9 mV at 10 mA cm-2 and 75.5
mV at 50 mA cm-2. Most notably, the Pt mass activity reached 11 859 mA mgPt-1,
which is approximately 178-fold higher than that of commercial Pt/C.

Technical Details

The catalyst's performance is attributed to the combination of atom-level platinum
dispersion and the deliberate mechanical deformation of the support material. Key

technical specifications reported include:

o Support Material: Crumpled Mo2TiC2Tx MXene nanosheets.
o Catalyst Structure: Strain-controlled Pt single atoms.

o Tafel Slope: 31.61 mV.

¢ Overpotential at 10 mA cm-2: 24.9 mV.

o Overpotential at 50 mA cm-2: 75.5 mV.

e Mass Activity: 11 859 mA mgPt-1.

Background & Context

The study, indexed on PubMed, focuses on improving the efficiency of the hydrogen
evolution reaction (HER) in alkaline environments. By utilizing strain engineering on the
MXene support, the researchers were able to optimize the interaction between the single
platinum atoms and the substrate, leading to the reported gains in activity and reduction

in overpotential compared to standard commercial catalysts.



Significance & Outlook

The ability to achieve a 178-fold increase in mass activity over commercial Pt/C
suggests a path toward reducing the amount of precious metal required for high-
performance alkaline hydrogen production. The use of crumpled MXene as a strain-
controlled support provides a mechanism to boost catalytic activity through structural

deformation and precise atomic dispersion.

Source: https://www.hydrogenfuelnews.com/hydrogen-production-boosted-by-strain-controlled-pt-single-

atom-catalyst-on-crum/8576913/
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#06 Aftissat Wind-to-Hydrogen: Model for 510 Tonnes
Green H2 at €2.87/kg

Published October 18, 2026 Hydrogen Fuel News USA

| oveERVIEW

A techno-economic model indicates that repurposing curtailed wind electricity from
Morocco's Aftissat | wind farm can produce approximately 510 tonnes of green
hydrogen annually. The projected levelized cost is 2.866 euros per kilogram. This
approach demonstrates how variable renewable power can support hydrogen

production and storage without requiring new dedicated generation capacity.



| IN DEPTH

Key Findings

A study published in the journal Hydrogen reveals that the Aftissat | wind farm in
Western Sahara could yield approximately 510 tonnes of green hydrogen per year. The
model estimates a levelized cost of 2.866 euros per kilogram. The primary objective of
the research is to demonstrate the viability of using surplus wind electricity to bolster

hydrogen storage capacity.

Technical Details

The research team from Hassan Il University of Casablanca developed an integrated
system designed to eliminate residual curtailment. The technical specifications of the

modeled system include:

e A10.867 MW PEM electrolyzer.
 Integrated compression and storage infrastructure.

« A configuration that repurposes electricity otherwise curtailed due to current grid-

export constraints.

Background and Context

The study focuses on the Aftissat | wind farm, where electricity is currently subject to
curtailment. By integrating a wind-to-hydrogen system, the authors propose a route to
capture this wasted energy. The model specifically examines how variable renewable
power can act as a backstop for hydrogen production, ensuring that the energy

generated by the wind farm is utilized even when the grid cannot accept the full load.

Significance and Outlook

This site-specific study provides a quantitative framework for converting curtailed energy
into a transportable fuel. By avoiding the need for new dedicated generation capacity,
the model suggests a more efficient path toward increasing green hydrogen yields.
However, the authors note that these findings are based on a techno-economic model

and remain pending real-world feasibility testing.



Source: https://www.hydrogenfuelnews.com/modeled-aftissat-wind-to-hydrogen-system-could-yield-510-

tonnes-of-green-hydroge/8576909/
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#07 Nordex Electrolyzers NX2500: 2.5 MW Alkaline
Electrolyzer Specs

Published October 15, 2026  Hydrogen Fuel News A1~

| oveERVIEW

Nordex Electrolyzers has launched the NX2500, a 2.5 MW pressurized alkaline
electrolyzer designed and tested in Navarra. The system is engineered to integrate

with variable wind and solar power, producing over 45 kg of hydrogen per hour.



| IN DEPTH

Key Findings

Nordex Electrolyzers has introduced the NX2500, a 2.5 MW pressurized alkaline
electrolyzer. The system was fully designed and tested at the company's Lumbier testing
facility in Navarra, representing a milestone for domestic manufacturing in the green

hydrogen sector.

Technical Details

The NX2500 is specifically engineered to convert variable renewable energy from wind
and solar sources into green hydrogen. According to Nordex Electrolyzers, the system's

technical performance includes the following specifications:

e Production Rate: More than 45 kg of hydrogen per hour.
e Operating Pressure: 15-18 bar gauge.

+ Energy Efficiency: The company targets stack-level energy consumption of below

50 kWh per kilogram of hydrogen.

Background & Context

The development of the NX2500 focuses on achieving closer integration with fluctuating
renewable generation. By optimizing the system for variable power inputs, the
technology addresses the inherent instability of wind and solar energy sources. The
project has progressed through the laboratory validation phase and is now positioned for

transition toward utility-scale application.

Significance & Outlook

The launch of the NX2500 marks a shift from theoretical and small-scale validation to the
deployment of larger, pressurized alkaline systems. By achieving domestic
manufacturing and testing in Navarra, the project demonstrates a localized capability to
produce high-capacity electrolyzers capable of supporting the infrastructure required for

utility-scale green hydrogen production.

Source: https://www.hydrogenfuelnews.com/green-hydrogen-production-advances-with-2-5-mw-
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#08 Daihatsu Ammonia/Hydrogen Engine: Onboard
Generation Prototype

Published October 18, 2026 Hydrogen Fuel News USA

| oveERVIEW

Daihatsu has showcased a development-stage internal-combustion engine capable
of ammonia/hydrogen co-firing. The prototype utilizes onboard hydrogen generation
to stabilize combustion, addressing the inherent ignition challenges of ammonia

without requiring a separate hydrogen tank.



| IN DEPTH

Key Findings

Daihatsu Motor Co., Ltd. has displayed a prototype ammonia/hydrogen co-firing internal-
combustion engine. The exhibit took place at Makuhari Messe during the Japan Mobility

Show Bizweek 2026, as reported by the Japan Automobile Manufacturers Association.

Technical Details

The primary technical focus of the prototype is the mitigation of ammonia ignition
challenges. To improve combustion stability, the engine employs a system that
generates hydrogen onboard. This approach eliminates the need for the vehicle to carry
a separate tank of compressed hydrogen, simplifying the fuel storage requirements while

ensuring the engine can maintain stable operation.

Background & Context

Ammonia is being evaluated as a carbon-free energy carrier. While peer-reviewed
publications indicate that experiments with ammonia as a fuel date back to the early 20th
century—including historical use in wartime bus operations—practical application has
remained limited. The primary constraint hindering the widespread adoption of ammonia

as a primary fuel is its narrow flammability range.

Significance & Outlook

By integrating onboard hydrogen generation, Daihatsu is attempting to bypass the
traditional logistics and storage hurdles associated with compressed hydrogen. This
development represents a strategic effort to make ammonia-based internal combustion
more viable by solving the specific chemical limitations of ammonia combustion through

co-firing technology.

Source: https://www.hydrogenfuelnews.com/hydrogen-news-daihatsu-displays-development-stage-

ammonia-hydrogen-co-firing-eng/8576906/
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#09 FuelCell Energy Block System: 99.873% ELCC
PJM Accreditation

Published October 22, 2026 Hydrogen Fuel News USA
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FuelCell Energy's Block System has achieved a 99.873% Effective Load Carrying
Capability (ELCC) accreditation in PJM's 2028/2029 Reliability Backstop
Procurement process. This high rating allows nearly 99.9 MW per 100 MW to be
counted as dependable capacity for data-center power. The result underscores the

increasing role of hydrogen fuel cells in regional reliability planning.



| IN DEPTH

Key Findings

FuelCell Energy has secured a 99.873% unit-specific accreditation for its Block System
under the Effective Load Carrying Capability (ELCC) framework. This accreditation was
granted as part of PUM Interconnection’s 2028/2029 Reliability Backstop Procurement
process. The result indicates that nearly 99.9 MW of every 100 MW evaluated can be
qualified as accredited capacity, provided that interconnection rights and final

procurement outcomes are met.

Technical Details

The ELCC accreditation is a critical metric within the PJM capacity market. Unlike simple
uptime measurements, the ELCC specifically measures a resource's actual reliability
contribution to the grid. In this instance, the Block System's rating of 99.873%
demonstrates a high level of dependability, allowing the vast majority of its nameplate

capacity to be counted toward the grid's reliability requirements.

Background & Context

This accreditation occurs within the context of PJM's 2028/2029 Reliability Backstop
Procurement process. There is a growing interest in distributed energy solutions and
hydrogen fuel cell technology to address regional reliability planning. The Block System
is positioned as a solution for high-demand power needs, specifically targeting data-

center power applications under PJM rules.

Significance & Outlook

The high ELCC percentage is significant for investors and engineers as it validates the
Block System's capability to serve as a dependable power source in a regulated
capacity market. By qualifying nearly 99.9% of its capacity, FuelCell Energy enhances
the economic and technical viability of its system for large-scale deployments. This
development reflects a broader trend of integrating hydrogen-based distributed energy to

ensure grid stability and meet the rigorous power demands of modern infrastructure.

Source: https://www.hydrogenfuelnews.com/fuelcell-energy-block-system-secures-99-873-elcc-
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#10 La Francaise de I’Energie: PTH-2 Well Hydrogen
Concentrations in Lorraine

Published October 16, 2026 Hydrogen Fuel News France
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La Francaise de I'Energie (FDE) has reached a depth of 3,655 metres with its PTH-2
exploration well in Lorraine, detecting dissolved-hydrogen concentrations up to 49.6
percent. These results indicate hydrogen enrichment in deep formations beneath a
former coal-mining district. The project now moves toward flow tests and resource

certification to determine the viability of the deposit.



| IN DEPTH

Key Findings

La Francaise de I'Energie has reported significant hydrogen concentrations from the
PTH-2 exploration well located in the Moselle basin of Lorraine. The primary data points
recovered from the borehole show dissolved-hydrogen concentrations of 36.1 percent at

a depth of 2,242 metres and 49.6 percent at 2,426 metres.

Technical Details

The drilling campaign targeted deep geological formations, with the PTH-2 well reaching
a total depth of 3,655 metres. The recorded percentages of dissolved hydrogen serve as
early indicators of enrichment at depth. To further validate these findings, the company

has identified the following critical next steps:

¢ Conducting flow tests in collaboration with SYSPROG.

o Undergoing the process of resource certification.

Background and Context

The exploration is centered in the Moselle basin, specifically targeting areas beneath a
former coal-mining district. This region is being evaluated for its potential to host natural
hydrogen. While the initial readings from the 3,655-metre well are promising, the
company notes that the current data represents early indicators rather than a fully

characterized resource.

Significance and Outlook

The detection of hydrogen concentrations reaching nearly 50 percent at depths
exceeding 2,400 metres provides a technical basis for further exploration in the Lorraine
region. However, the company emphasizes that additional work is required to fully
characterize the resource and understand its behavior over time. The transition from
initial concentration readings to flow testing and certification will be the deciding factor in

determining the scalability and stability of the hydrogen source in the Moselle basin.

Source: https://www.hydrogenfuelnews.com/france-advances-natural-hydrogen-exploration-with-3-7-km-
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#11 Stadler Hydrogen Trains: Narrow-Gauge Testing
for Sardinia 2026

Published October 20, 2026 Railway-News Switzerland
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Stadler has commenced testing the world's first narrow-gauge hydrogen-powered
train on a new 950 mm-gauge facility in Switzerland. The program supports the
delivery of 21 vehicles for regional networks in Italy, including Sardinia, Calabria, and
Sicily. This infrastructure allows for technical validation closer to the manufacturer's

factory before deployment in Italy.



| IN DEPTH

Key Findings

Stadler has initiated performance testing for a hydrogen-powered narrow-gauge train
destined for the regional transport operator Azienda Regionale Sarda Trasporti (ARST)
in Sardinia. Testing began in mid-October 2026 on a specialized test track located
between Hemishofen and Ramsen in Switzerland. This facility enables the manufacturer

to identify and resolve technical issues prior to the delivery of vehicles to Italy.

Technical Details

The test track, developed in collaboration with Bahninfra AG and Muller Gleisbau, was
completed in spring 2026. It extends nearly four kilometers and utilizes a third rail
integrated within an existing standard-gauge track to accommodate the 950 mm gauge.

The testing program focuses on the following technical parameters:

¢ Hydrogen propulsion system performance across varying speeds.
o Operational stability at different hydrogen tank levels.

o Acceleration and braking metrics required for type approval.

Background and Context

Previously, Stadler was limited to testing 950 mm-gauge trains on their intended
operating networks because equivalent infrastructure did not exist outside of Italy. The
new Swiss facility provides a localized environment near Stadler's factory in Bussnang.
The 950 mm gauge is utilized across several southern Italian regional networks,
including those in Apulia, Sicily, the Naples area, and Sardinia. Additionally, the existing
standard-gauge portion of the track has been used to test the FLIRT H2 hydrogen train

developed for California.



Significance and Outlook

Over the next three years, the facility will support the commissioning of 21 hydrogen
trains planned for Sardinia, Calabria, and Sicily. For ARST, the completion of the Swiss
testing phase allows for the prompt launch of final trials on the Sardinian railway
network. This transition toward hydrogen propulsion is intended to advance zero-

emission mobility goals and energy self-sufficiency for the regional operator.

Source: https://railway-news.com/stadler-tests-worlds-first-narrow-gauge-hydrogen-train-for-sardinia/
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#12 Green Ammonia Bunkering: China's First Ship-to-
Ship Operation 2026

Published October 15, 2026 CGTN China

| oveERVIEW

China has completed the world's first commercial ship-to-ship green ammonia
bunkering at an anchorage off Zhoushan. The operation transferred 1,000 tonnes of
fuel to the ammonia-powered vessel Mineral Europa, demonstrating the commercial

viability of a zero-carbon shipping fuel supply chain.



| IN DEPTH

Key Findings

On October 13, 2026, the first commercial ship-to-ship green ammonia bunkering at an
anchorage was successfully executed off Zhoushan in China's Zhejiang Province. The
operation involved the transfer of 1,000 tonnes of green ammonia from the dedicated
bunkering vessel Shenghang Yongle to the Mineral Europa, an ammonia-powered ship
owned by Belgium's CMB.TECH.

Technical Details

The bunkering process utilized a ship-to-ship method, allowing the receiving vessel to
refuel without docking at a land-based terminal, thereby reducing port congestion and
time. The fuel was sourced from the Songyuan Hydrogen Energy Industrial Park in Jilin
Province, operated by China Energy Engineering Corporation (CEEC). This facility is the
world's largest integrated green hydrogen, ammonia, and methanol project, utilizing

renewable electricity for production.

Background & Context

Green ammonia is considered a primary candidate for deep-sea shipping because it can
be produced via renewable power, stored as a liquid, and emits no carbon dioxide during
energy release. Additionally, it leverages existing hazardous chemical transport and
storage infrastructure. However, the fuel presents challenges including higher costs
compared to conventional marine fuels and high toxicity, which necessitates strict safety
management. The Zhoushan operation served as a test to verify if safety and logistics

protocols could be maintained under commercial conditions.



Significance & Outlook

This operation marks a transition for zero-carbon shipping from technical verification to
commercial application. Following the bunkering, the Mineral Europa is scheduled to
proceed to Australia for commercial cargo shipping. According to Li Jingguang, chairman
of CEEC Hydrogen Energy, this event represents a solid step toward green shipping.
The successful transfer verifies the feasibility of an integrated service network
encompassing production, storage, transportation, bunkering, and application,
establishing a replicable business model for dedicated ammonia bunkering fleets and

the large-scale export of Chinese green ammonia.

Source: https://news.cgtn.com/news/2026-10-15/World-s-first-ship-to-ship-green-ammonia-bunkering-
completed-in-China-1ReFKlweXIK/index.html
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