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This Week in 90 Seconds

EXECUTIVE SUMMARY

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
Plug Power: 280MW electrolyzer deal for
Arcadia eFuels

Plug Power has finalized a 280MW electrolyzer supply
agreement with Denmark's Arcadia eFuels to support their'
Project ENDOR' sustainable aviation fuel (e-SAF) initiative at
Vordingborg Port.

SIGNAL 02 | PRODUCTION

Toyota & Isuzu: Hydrogen fuel cell vehicle
2028 timeline

Toyota Motor Corporation is accelerating its hydrogen fuel
cell vehicle (FCV) strategy, announcing a joint development
plan with Isuzu Motors in March 2025 for a light-duty electric
truck.

SIGNAL 03 | STORAGE & TRANSPORT
Green H2: University of Groningen €7.2/kg
production costs

Researchers at the University of Groningen in the
Netherlands have calculated that green hydrogen production
costs can be reduced to €7.2-€7.3/kg by leveraging Power
Purchase Agreements (PPAs) and hybrid power supply
configurations.

SIGNAL 04 | END USE
thyssenkrupp nucera: Portugal assembly
hub capacity roadmap

thyssenkrupp nucera has inaugurated its first
company-operated electrolyzer cell central assembly hub in
VGP Park Vila Nova de Gaia, Portugal.

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
280 M Plug Power has finalized a 280MW electrolyzer supply agreement with Denmark's Arcadia

A05 eFuels to support their 'Project ENDOR' sustainable aviation fuel (e-SAF) initiative at
Vordingborg Port.

2 SOURCE-BOUND CONDITION
O M W Initial production, scheduled to commence in 2028, will supply cells for Moeve's Onuba
AO3 project, including scalum® 20 MW units.

SOURCE-BOUND CONDITION
000 hou r DynElectro has established a new world record for Solid Oxide Electrolysis Cell (SOEC)
stack durability, achieving 25,000 hours (approximately 2.9 years) of stable operation with
S aremarkably low degradation rate of.

SOURCE-BOUND CONDITION
Dynelectro's 250 kW dynamic solid oxide electrolyzer (SOEC) unit has successfully
completed over 1000 hours of continuous operation at the Syntholene Energy facility in
Iceland.

$ 12 . ll. SOURCE-BOUND CONDITION
mitl Nel Hydrogen has received a new $12 million order from Collins Aerospace to manufacture
electrolyzer stacks for U.S.

on

A06

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

VALUE CHAIN / EVIDENCE

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.

Power &

feedstock

P01/P06

Plug Power has
finalized a 280MW
electrolyzer supply
agreement with
Denmark's Arcadia
eFuels to support their'
Project ENDOR'.

Production

P02/PO7

Toyota Motor
Corporation is
accelerating its
hydrogen fuel cell
vehicle (FCV) strategy,
announcing a joint
development plan.

Storage &
transport
P03/P08

Researchers at the
University of
Groningen in the
Netherlands have
calculated that green
hydrogen production
costs can be.

End use

P04/P09

thyssenkrupp nucera
has inaugurated its
first company-operate
d electrolyzer cell
central assembly hub
in VGP Park Vila Nova.

Market &
policy
P05/P10

BMW Group's Leipzig
plant has commenced
construction of a
2-kilometer hydrogen
pipeline, aiming to
directly connect to.

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.

Troy Technical | Hydrogen Energy | cutoff 2026-10-09 04



Priority Map MATURITY / NEXT DECISION LOCUS

Priority map: maturity and next decision locus

Plug Power: 280MW electrolyzer deal
for Arcadia eFuels
Business / rules | cue: agreement

P

Next decision locus (categories)

Toyota & Isuzu: Hydrogen fuel cell
vehicle 2028 timeline
System / adoption | cue: vehicle

PO

(=]
N =

Green H2: University of Groningen
€7.2/kg production costs
Business / rules | cue: revenue

P03

Business / rules

(=]
(=]

'U@

thyssenkrupp nucera: Portugal
assembly hub capacity roadmap
Business / rules | cue: capacity

PO

!

BMW Leipzig: Hydrogen pipeline
roadmap for 2028 factory
Business / rules | cue: Hydrogen
pipeline

P05

DynElectro SOEC: 25,000 hour
durability specs for green hydrogen

Syst dopti . .
ystem / adoption System / adoption | cue: commercial

Dynelectro SOEC: 250 kW
electrolyzer 1000-hour Iceland specs
System / adoption | cue: trial

o
o
=

Nel Hydrogen: $12M U.S. Navy
submarine electrolyzer specs
Business / rules | cue: contract

P08

Sora Fuel Cell Bus: Toyota and Isuzu
300km range specs

Business / rules | cue: capacity
Tech / process

P2H2: 500kW green hydrogen system
cost reduction explained
System / adoption | cue: system

1

0
o

Research Prototype  Jointeval. 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.

AO05 | Power & feedstock | Product adoption

FACT
Plug Power has finalized a 280MW electrolyzer supply

agreement with Denmark's Arcadia eFuels to support their'
Project ENDOR' sustainable aviation fuel (e-SAF) initiative at
Vordingborg Port. This deal will see Plug's GenEco
electrolyzers produce approximately 110 metric tons of
renewable hydrogen daily using renewable grid power.

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.

P01 Plug Power: 280MW electrolyzer deal for Arcadia eFuels

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 4/5 | DECISION LOCUS: BUSINESS / RULES

A09 | Production | Scale-up

FACT
Toyota Motor Corporation is accelerating its hydrogen fuel

cell vehicle (FCV) strategy, announcing a joint development
plan with Isuzu Motors in March 2025 for a light-duty electric
truck. Featuring Toyota's latest 3rd-generation hydrogen FC
system, the project targets mass production by fiscal year
2028. This initiative aims to bolster Japan's hydrogen
infrastructure and foster a carbon-neutral logistics sector
alongside electric vehicles.

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.

Toyota & Isuzu: Hydrogen fuel cell vehicle 2028 timeline

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 22/25 | MATURITY 5/5 | DECISION LOCUS: SYSTEM / ADOPTION

Troy Technical | Hydrogen Energy | cutoff 2026-10-09
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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.

“ Green H2: University of Groningen €7.2/kg production costs

A02 | Storage & transport | Product adoption

FACT
Researchers at the University of Groningen in the

Netherlands have calculated that green hydrogen
production costs can be reduced to €7.2-€7.3/kg by
leveraging Power Purchase Agreements (PPAs) and hybrid
power supply configurations. This figure is significantly
lower than the €7.7/kg achieved through wholesale power
procurement.

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 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: BUSINESS / RULES

m thyssenkrupp nucera: Portugal assembly hub capacity roadmap

A03 | End use | Product adoption

FACT
thyssenkrupp nucera has inaugurated its first

company-operated electrolyzer cell central assembly hub in
VGP Park Vila Nova de Gaia, Portugal. This facility, spanning
over 7,500m2, will utilize standardized, semi-automated
production lines to assemble alkaline water electrolysis
cells, enhancing throughput and reducing lead times. Initial
production, scheduled to commence in 2028, will supply
cells for Moeve's Onuba project, including scalum® 20 MW
units.

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 P04.

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 05-06

FACT / READ / ACTION / UNKNOWN

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

AO07 | Market & policy | Product adoption

FACT
BMW Group's Leipzig plant has commenced construction of

a 2-kilometer hydrogen pipeline, aiming to directly connect
to Germany's hydrogen core network by early 2028. This
makes it the world's first automotive factory with a direct
hydrogen grid connection. The pipeline will supply
hydrogen for internal logistics and the paint shop,
significantly advancing the plant's decarbonization efforts
and energy efficiency.

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.

P05 BMW Leipzig: Hydrogen pipeline roadmap for 2028 factory

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

Al1 | Power & feedstock | Product adoption

FACT
DynElectro has established a new world record for Solid

Oxide Electrolysis Cell (SOEC) stack durability, achieving
25,000 hours (approximately 2.9 years) of stable operation
with a remarkably low degradation rate of 0.05%/kh. This
was accomplished using a 70-cell SolydEra stack operating
at 750°C and -0.5 A/cm2 under patented AC:DC technology.
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.

“ DynElectro SOEC: 25,000 hour durability specs for green hydrogen

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 21/25 | 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.

PO7

A01 | Production | Joint evaluation

FACT
Dynelectro's 250 kW dynamic solid oxide electrolyzer (SOEC)

unit has successfully completed over 1000 hours of
continuous operation at the Syntholene Energy facility in
Iceland. During this trial, the unit produced more than 6 tons
of high-purity hydrogen, demonstrating the efficiency and
durability of SolydEra's G8X solid oxide stack. This marks a
critical milestone for the commercial deployment of
high-temperature solid oxide electrolysis technology, noted
for combining flexible operation with high efficiency.

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.

Dynelectro SOEC: 250 kW electrolyzer 1000-hour Iceland 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 PO7.

UNKNOWN

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

EDITORIAL SCORE 21/25 | MATURITY 3/5 | DECISION LOCUS: SYSTEM / ADOPTION

P08
A06 | Storage & transport | Product adoption

FACT
Nel Hydrogen has received a new $12 million order from

Collins Aerospace to manufacture electrolyzer stacks for
U.S. Navy submarines. Specializing in both PEM and alkaline
electrolyzer technologies, Nel ASA is recognized as a key
enabler for producing renewable hydrogen, facilitating
decarbonization across various industries. This contract
underscores the application of its technology not only in
industrial sectors like transport, refining, steel, and
ammonia but also in the defense sector.

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.

Nel Hydrogen: $12M U.S. Navy submarine 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 P08.

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 09-10

FACT / READ / ACTION / UNKNOWN

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

A10 | End use | Product adoption

FACT
On October 9, 2026, Toyota Motor Corporation, in

collaboration with Isuzu Motors, launched the updated '
Sora' fuel cell route bus, featuring a range exceeding 300 km
and a rapid 10-minute hydrogen refueling time. This
enhanced bus integrates a compact fuel cell (FC) stack and a
high-capacity battery, aiming to accelerate hydrogen
adoption in public transportation. The new Sora represents
a significant step towards achieving decarbonized societies.

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.

“ Sora Fuel Cell Bus: Toyota and Isuzu 300km range 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 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: BUSINESS / RULES

P10
A08 | Market & policy | Product adoption

FACT
Power to Hydrogen (P2H2) has commenced commercial

operation of a 500kW green hydrogen production system at
the NextGen district of the Port of Antwerp-Bruges in
Belgium. Comprising two 250kW AEM stacks, this marks the
first commercial deployment of AEM stacks of this size. The
system is set to produce up to 70 tons of hydrogen annually
for regional customers, projecting a levelized cost of
approximately €3.86/kg, a 16% reduction compared to
existing electrolyzer technologies.

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.

P2H2: 500kW green hydrogen system cost reduction explained

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 20/25 | MATURITY 4/5 | DECISION LOCUS: SYSTEM / ADOPTION
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Playbook and Roadmap

Playbook and 0-5 year roadmap

Operating companies

Materials, equipment and
technology suppliers

Trading, investment and
legal teams

ROADMAP

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,
efficiency, utilization,
permitting, transport and
subsidy.

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,
quality, change notice,
liability, alternatives and

exit.

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 and customer

concentration risk.

NOW | 0-30 DAYS

Evidence ledger

Owner: Strategy + quality
Deliverable: claim, source, condition,

owner

NOW | 0-30 DAYS

NEXT | 1-12 MONTHS

Risk screen

Owner: Procurement + legal
Deliverable: unknowns, alternatives,

stop

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

G2 Integration R&D

G3 Commercial Business
G4 Lifecycle Operations

Source, test conditions and reproducibility

Interface, process window and failure analysis

Capacity, total cost, contract and alternatives

Monitoring, maintenance, change notice and exit

Troy Technical | Hydrogen Energy | cutoff 2026-10-09
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Cannot meet system
conditions

Economics or supply cannot
be supported

No accountable operating
plan
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Analyzed Articles 1/1

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.

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

A01

A02

A03

A04

A05

A06

A07

A08

A09

A10

All

Dynelectro SOEC: 250 kW electrolyzer 1000-hour Iceland specs

Green H2: University of Groningen €7.2/kg production costs

thyssenkrupp nucera: Portugal assembly hub capacity
roadmap

IRS 45V Tax Credit: 2026 clean hydrogen rules and $3.28/kg

Plug Power: 280MW electrolyzer deal for Arcadia eFuels

Nel Hydrogen: $12M U.S. Navy submarine electrolyzer specs

BMW Leipzig: Hydrogen pipeline roadmap for 2028 factory

P2H2: 500kW green hydrogen system cost reduction explained

Toyota & Isuzu: Hydrogen fuel cell vehicle 2028 timeline

Sora Fuel Cell Bus: Toyota and Isuzu 300km range specs

DynElectro SOEC: 25,000 hour durability specs for green
hydrogen

Troy Technical | Hydrogen Energy | cutoff 2026-10-09

FULL TITLES / FULL SOURCE URLS

https://www.globalhydrogenreview.com/hydrogen/07102026/dynelectr
0s-250-kw-electrolyser-completes-1000-hrs-of-operation-in-iceland/amp

/

https://www.pv-magazine.com/2026/10/09/the-hydrogen-stream-dutch-
researchers-calculate-green-h2-costs-as-low-as-e7-2-kg/

https://www.thyssenkrupp-nucera.com/newsroom/news-press-releases
/thyssenkrupp-nucera-establishes-its-first-company-operated-electrolyz
er-cell-assembly-hub-in-europe

https://www.cenetcapital.com/blog/45v-tax-credit-rules

https://www.indianchemicalnews.com/hydrogen/plug-power-lands-280-
mw-electrolyser-supply-deal-for-danish-sustainable-aviation-fuel-projec
t-32147

https://energiesmedia.com/nel-12-million-collins-aerospace-navy-hydro
gen/

https://www.automotivelogistics.media/plant-logistics/bmw-begins-con
struction-of-pipeline-to-connect-leipzig-plant-to-hydrogen-grid/2749958

https://dataportuaria.com/en/internacional/environment-and-energy/p
2h2-launches-500-kw-green-hydrogen-production-system-at-port-of-ant
werp-bruges-356907

https://asiatimes.com/2026/10/behind-in-evs-toyota-powering-ahead-wi
th-hydrogen-vehicles/

https://www.tradingview.com/news/tradingview:28fdfd7983059:0-toyot
a-motor-corporation-launches-new-hydrogen-fuel-cell-route-bus-sora/

https://hydrogen-central.com/dynelectro-sets-new-world-record-for-soli
d-oxide-electrolysis-stack-durability25000-hours-with-near-zero-degrad
ation/
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https://www.globalhydrogenreview.com/hydrogen/07102026/dynelectros-250-kw-electrolyser-completes-1000-hrs-of-operation-in-iceland/amp/
https://www.globalhydrogenreview.com/hydrogen/07102026/dynelectros-250-kw-electrolyser-completes-1000-hrs-of-operation-in-iceland/amp/
https://www.globalhydrogenreview.com/hydrogen/07102026/dynelectros-250-kw-electrolyser-completes-1000-hrs-of-operation-in-iceland/amp/
https://www.pv-magazine.com/2026/10/09/the-hydrogen-stream-dutch-researchers-calculate-green-h2-costs-as-low-as-e7-2-kg/
https://www.pv-magazine.com/2026/10/09/the-hydrogen-stream-dutch-researchers-calculate-green-h2-costs-as-low-as-e7-2-kg/
https://www.thyssenkrupp-nucera.com/newsroom/news-press-releases/thyssenkrupp-nucera-establishes-its-first-company-operated-electrolyzer-cell-assembly-hub-in-europe
https://www.thyssenkrupp-nucera.com/newsroom/news-press-releases/thyssenkrupp-nucera-establishes-its-first-company-operated-electrolyzer-cell-assembly-hub-in-europe
https://www.thyssenkrupp-nucera.com/newsroom/news-press-releases/thyssenkrupp-nucera-establishes-its-first-company-operated-electrolyzer-cell-assembly-hub-in-europe
https://www.cenetcapital.com/blog/45v-tax-credit-rules
https://www.indianchemicalnews.com/hydrogen/plug-power-lands-280-mw-electrolyser-supply-deal-for-danish-sustainable-aviation-fuel-project-32147
https://www.indianchemicalnews.com/hydrogen/plug-power-lands-280-mw-electrolyser-supply-deal-for-danish-sustainable-aviation-fuel-project-32147
https://www.indianchemicalnews.com/hydrogen/plug-power-lands-280-mw-electrolyser-supply-deal-for-danish-sustainable-aviation-fuel-project-32147
https://energiesmedia.com/nel-12-million-collins-aerospace-navy-hydrogen/
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#01 Dynelectro SOEC: 250 kW electrolyzer 1000-hour
Iceland specs

Published October 07, 2026 Dynelectro 71 AXAZ >k

| oveERVIEW

Dynelectro's 250 kW dynamic solid oxide electrolyzer (SOEC) unit has successfully
completed over 1000 hours of continuous operation at the Syntholene Energy facility
in Iceland. During this trial, the unit produced more than 6 tons of high-purity
hydrogen, demonstrating the efficiency and durability of SolydEra's G8X solid oxide
stack. This marks a critical milestone for the commercial deployment of high-
temperature solid oxide electrolysis technology, noted for combining flexible operation

with high efficiency.



| IN DEPTH

Key Findings

Dynelectro's 250 kW dynamic Solid Oxide Electrolyzer Cell (SOEC) unit has
successfully completed over 1000 hours of continuous operation at the Syntholene
Energy facility in Iceland. During this demonstration period, the unit produced more than
6 tons of high-purity hydrogen, providing crucial indicators of durability, efficiency, and
operational flexibility for the commercial-scale deployment of high-temperature solid

oxide electrolysis technology.

Technical / Clinical Details

This Dynelectro electrolyzer unit incorporates SolydEra's advanced G8X solid oxide
stack. Solid oxide electrolysis operates at higher temperatures (typically 600-800°C)
compared to conventional alkaline or PEM (Proton Exchange Membrane) electrolysis,
enabling highly efficient hydrogen production by utilizing both steam and electricity. A key
advantage is its ability to effectively leverage waste heat from industrial processes or
surplus heat from renewable energy sources, resulting in exceptionally high energy
efficiency. The 1000-hour operation successfully demonstrated long-term stable
performance in such high-temperature environments, alongside dynamic
responsiveness to fluctuating renewable energy supplies. This paves a concrete path for

high-efficiency, sustainable hydrogen production in industrial applications.

Background & Context

The production of green hydrogen is a critical key to achieving global decarbonization
goals. However, the development of highly efficient and cost-competitive electrolysis
technologies remains a significant challenge. Solid oxide electrolysis technology, owing
to its high theoretical efficiency (thermochemical energy conversion efficiency), is
garnering considerable attention as a next-generation electrolysis solution. Dynelectro's
recent achievement demonstrates that SOEC technology has moved beyond laboratory-
scale results to prove its reliability and scalability in real industrial environments. Iceland,
with its abundant renewable energy sources such such as geothermal power, provides
an ideal setting for demonstrating high-temperature electrolysis technologies. This
success is expected to accelerate applications in industries with large hydrogen

demands, including chemical manufacturing, steel production, and fuel synthesis.



Strategic Significance & Outlook

Dynelectro's successful 1000-hour operation of its 250 kW electrolyzer represents a
pivotal step for solid oxide electrolysis technology to advance to the next stage of
commercialization. The data and insights gained from this demonstration will contribute
to further optimization and scaling of the technology, providing essential knowledge for
the design of future gigawatt-scale hydrogen production plants. Building on this
achievement, Dynelectro aims to forge more partnerships and deploy efficient,
sustainable green hydrogen solutions globally, thereby contributing to the reduction of

fossil fuel dependency and the realization of a clean energy future.

Source: https://www.globalhydrogenreview.com/hydrogen/07102026/dynelectros-250-kw-electrolyser-

completes-1000-hrs-of-operation-in-iceland/amp/
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#02 Green H2: University of Groningen €7.2/kg
production costs

Published October 09, 2026 pv magazine Global Netherlands

| oveERVIEW

Researchers at the University of Groningen in the Netherlands have calculated that
green hydrogen production costs can be reduced to €7.2-€7.3/kg by leveraging
Power Purchase Agreements (PPAs) and hybrid power supply configurations. This
figure is significantly lower than the €7.7/kg achieved through wholesale power
procurement. The study, modeling a 200 MW electrolyzer, concludes that long-term
revenue guarantees, particularly Contracts for Difference (CfDs), are essential for the
financial viability of large-scale hydrogen projects, offering a critical pathway to

enhancing green hydrogen's cost competitiveness.



| IN DEPTH

Key Findings

A recent analysis by researchers at the University of Groningen in the Netherlands
indicates that the cost of producing green hydrogen could be as low as €7.2-€7.3 per
kilogram. This significant cost reduction, compared to €7.7/kg under wholesale power
procurement, is achievable by strategically combining Power Purchase Agreements

(PPAs) with optimized hybrid power supply configurations from renewable sources.

Technical and Economic Details

The study modeled a 200 MW electrolyzer system to assess the impact of various power
procurement strategies on hydrogen production costs. PPAs provide long-term, stable
electricity prices, thereby mitigating price volatility risks and enhancing the predictability
of hydrogen production costs. Furthermore, a hybrid power supply, integrating diverse
renewable sources such as solar and wind, improves the electrolyzer's capacity factor,
helping to dilute capital expenditures. The researchers emphasize that long-term
revenue guarantees are crucial for securing the financial feasibility of large-scale green
hydrogen projects, specifically highlighting that hydrogen Contracts for Difference (CfDs)

can substantially improve project bankability.

Background and Industry Context

While green hydrogen is poised to play a vital role in the transition to a decarbonized
society, its high production cost has been a significant barrier to widespread adoption.
This research offers critical insights for investors and policymakers, demonstrating that
by combining specific power procurement strategies and financial mechanisms, cost
competitiveness can be dramatically improved. Support mechanisms like CfDs are
effective in reducing the inherent risks of green hydrogen projects, which typically
involve substantial upfront investments and operate in nascent markets, thereby

attracting private capital.



Strategic Significance and Outlook

This study provides a clear roadmap for green hydrogen projects to achieve broader
commercial deployment. By integrating PPAs, hybrid renewable energy supply, and
policy support like CfDs, green hydrogen has the potential to be delivered at a more
competitive price point compared to conventional fossil-derived hydrogen and other low-
carbon alternatives. This represents a crucial step in accelerating the development of the
global green hydrogen economy, indispensable for meeting ambitious decarbonization

targets.

Source: https://www.pv-magazine.com/2026/10/09/the-hydrogen-stream-dutch-researchers-calculate-

green-h2-costs-as-low-as-e7-2-kg/
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#03 thyssenkrupp nucera: Portugal assembly hub
capacity roadmap

Published October 07, 2026  thyssenkrupp nucera | Press  /RJL k A3)L

| oveERVIEW

thyssenkrupp nucera has inaugurated its first company-operated electrolyzer cell
central assembly hub in VGP Park Vila Nova de Gaia, Portugal. This facility, spanning
over 7,500m?, will utilize standardized, semi-automated production lines to assemble
alkaline water electrolysis cells, enhancing throughput and reducing lead times. Initial
production, scheduled to commence in 2028, will supply cells for Moeve's Onuba
project, including scalum® 20 MW units. The €10-14 million investment received

approximately €3.7 million in support from Portugal's COMPETE2030 program.



| IN DEPTH

Key Findings

thyssenkrupp nucera, a leading provider of alkaline water electrolysis technology, has
officially opened its first company-operated electrolyzer cell central assembly hub in
VGP Park Vila Nova de Gaia, Portugal. This new facility is set to significantly enhance
Europe's manufacturing capacity for green hydrogen technology and marks a crucial

milestone in the company's global supply chain strategy.

Technical and Manufacturing Details

Spanning over 7,500m?, the assembly hub incorporates highly standardized, semi-
automated production line processes for the core components of alkaline water
electrolyzers: the cells. This advanced manufacturing approach is expected to
substantially increase the throughput of electrolyzer cells and drastically reduce
production lead times compared to traditional methods. Initial production will focus on
supplying cells for Moeve's Onuba project in Spain, specifically for their innovative
scalum® 20 MW electrolyzer units. Full-scale cell assembly operations are slated to
begin in 2028.

Background and Industry Context

Green hydrogen is at the heart of Europe's decarbonization strategy, making a stable

supply of the necessary electrolyzer technology indispensable. thyssenkrupp nucera has

a global track record in large-scale electrolyzer projects, and the establishment of this

hub in Portugal contributes to strengthening European manufacturing capabilities and

enhancing supply chain resilience. The European Commission actively encourages local

production of hydrogen manufacturing technologies, and this investment will stimulate
regional technological development and job creation. Alkaline water electrolysis is a
widely adopted technology for large-scale green hydrogen projects, valued for its robust

performance and cost-efficiency balance.



Strategic Significance and Outlook

The total investment in this assembly hub amounts to between €10 million and €14
million, with approximately €3.7 million in support from the Portuguese government's
COMPETE2030 program. This public funding underscores the strategic importance of
the project and Portugal's growing role within Europe's green hydrogen ecosystem. The
operationalization of this assembly hub means that thyssenkrupp nucera will be able to
supply high-quality electrolyzer cells more quickly and efficiently to major green
hydrogen projects across Europe and beyond. This is anticipated to accelerate the
development of the entire European hydrogen value chain and bring more green

hydrogen production capacity to market.

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

establishes-its-first-company-operated-electrolyzer-cell-assembly-hub-in-europe
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#04 IRS 45V Tax Credit: 2026 clean hydrogen rules and
$3.28/kg

Published October 03, 2026 Paulestini Francois USA

| OVERVIEW

The U.S. IRS has released specific rules for the 2026 45V Clean Hydrogen Tax
Credit, setting its maximum value at $3.28/kg. The credit amount varies significantly
based on lifecycle emissions, power source, and prevailing wage requirements, with
a critical emissions threshold of 0.45 kg COZ2e/kg. Blue hydrogen projects employing
carbon capture must elect between the 45Q and 45V credits. This robust incentive

aims to substantially accelerate investment in clean hydrogen production.



| IN DEPTH

Key Findings

The U.S. Internal Revenue Service (IRS) has issued detailed guidance for the 45V
Clean Hydrogen Tax Credit for 2026. This credit, valued at up to $3.28 per kilogram, is a
powerful incentive designed to stimulate investment in clean hydrogen production across
the United States. The credit amount is tiered, dependent on the hydrogen's lifecycle
greenhouse gas emissions, the electricity source used, and adherence to specific

prevailing wage and apprenticeship requirements for projects.

Regulatory and Requirement Details

The 45V tax credit framework is built upon three primary pillars. First, **lifecycle
emissions™* are critical; a threshold of 0.45 kg CO2e/kg dictates significant differences in
credit value, with the cleanest hydrogen (lowest emissions) receiving the highest credit.
Second, the **power source** is weighted, favoring renewable energy use, with
additional incentives for meeting specific clean electricity requirements. Third,
**prevailing wage and apprenticeship requirements* ensure that projects adhering to
fair labor standards and participating in registered apprenticeship programs qualify for

enhanced credit amounts in addition to the base credit.

A notable clarification addresses blue hydrogen projects that incorporate carbon capture
technologies. These projects must elect to claim either the existing 45Q Carbon Capture
Tax Credit or the 45V Clean Hydrogen Tax Credit; they are not permitted to claim both
simultaneously. This choice will significantly influence the economic viability and

emissions reduction strategy of such projects.

Background and Industry Context

As part of the Inflation Reduction Act (IRA), the U.S. is aggressively promoting domestic
production and adoption of clean energy technologies. The 45V tax credit is a
cornerstone policy tool specifically designed to accelerate the development of the
hydrogen economy. It makes a diverse range of clean hydrogen production projects—
including green hydrogen (from renewable energy) and low-carbon blue hydrogen (from
fossil fuels with CCS)—more economically viable. Projects commencing construction by

the 2028 deadline are positioned to maximize the benefits of this credit.



Strategic Significance and Outlook

The 45V tax credit has the potential to position the U.S. as a leading global hub for clean
hydrogen production. Investors and developers must meticulously consider emissions
calculations, power procurement strategies, and labor requirement compliance to fully
capitalize on this incentive. The clarified guidance reduces uncertainty for project
development, facilitating large-scale investment decisions. This acceleration of clean
hydrogen deployment will contribute significantly to the U.S.'s energy transition goals

and foster growth in related industries.

Source: https://www.cenetcapital.com/blog/45v-tax-credit-rules
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#05 Plug Power: 280MW electrolyzer deal for Arcadia
eFuels

Published October 04, 2026 Indian Chemical News India

| oveERVIEW

Plug Power has finalized a 280MW electrolyzer supply agreement with Denmark's
Arcadia eFuels to support their 'Project ENDOR' sustainable aviation fuel (e-SAF)
initiative at Vordingborg Port. This deal will see Plug's GenEco electrolyzers produce
approximately 110 metric tons of renewable hydrogen daily using renewable grid
power. Furthermore, Plug Power has been designated the preferred supplier for
Arcadia’s four additional projects in Europe and the Americas, totaling over 1 GW of
electrolyzer capacity, reinforcing its position as a critical player in the clean hydrogen

and e-SAF markets.



| IN DEPTH

Key Findings

Plug Power has entered into a definitive agreement to supply 280MW of its electrolyzers
to Arcadia eFuels in Denmark. This significant contract supports Arcadia's 'Project
ENDOR,' a sustainable aviation fuel (e-SAF) production facility located at Vordingborg
Port on Denmark's southern coast. The initiative is projected to produce approximately

110 metric tons of renewable hydrogen per day, utilizing renewable grid electricity.

Technical / Clinical Details

The GenEco electrolyzers provided by Plug Power are based on advanced alkaline
electrolysis technology, optimized for efficient hydrogen production from renewable
electricity. In Project ENDOR, this renewable hydrogen will be combined with captured
carbon dioxide to produce e-SAF. E-SAF offers a substantial reduction in greenhouse
gas emissions compared to conventional jet fuel, making it a vital solution for
decarbonizing the aviation sector. The 280MW capacity highlights the project's large

industrial scale and its potential impact on the clean energy transition.

Background & Context

The market for sustainable aviation fuel is experiencing rapid growth, driven by
tightening environmental regulations and the aviation industry's urgent need to meet
decarbonization targets. This agreement solidifies Plug Power's role as a leading
electrolyzer technology provider and a key contributor to major European e-SAF
projects. The partnership extends further, designating Plug Power as the preferred
electrolyzer supplier for an additional four Arcadia projects across Europe and the
Americas, collectively representing over 1 GW of future electrolyzer capacity. Following
the announcement, Plug Power's stock saw a 4% increase, reflecting strong market

confidence in this strategic alliance.



Strategic Significance & Outlook

This supply deal is expected to significantly bolster Plug Power's business expansion
and growth in the green hydrogen and e-SAF markets. A successful deployment in
Denmark could pave the way for accelerated adoption in other e-SAF initiatives across
Europe and beyond. Decarbonizing the aviation industry is a pressing global challenge,
and establishing large-scale e-SAF production capabilities is a crucial step towards
reducing reliance on fossil fuels and building a more sustainable aviation ecosystem.
The collaboration between Plug Power and Arcadia eFuels is poised to contribute

substantially to the development of an international clean energy supply network.

Source: https://www.indianchemicalnews.com/hydrogen/plug-power-lands-280-mw-electrolyser-supply-

deal-for-danish-sustainable-aviation-fuel-project-32147
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#06 Nel Hydrogen: $12M U.S. Navy submarine
electrolyzer specs

Published October 08, 2026 Energies Media USA

| OVERVIEW

Nel Hydrogen has received a new $12 million order from Collins Aerospace to
manufacture electrolyzer stacks for U.S. Navy submarines. Specializing in both PEM
and alkaline electrolyzer technologies, Nel ASA is recognized as a key enabler for
producing renewable hydrogen, facilitating decarbonization across various industries.
This contract underscores the application of its technology not only in industrial

sectors like transport, refining, steel, and ammonia but also in the defense sector.



| IN DEPTH

Key Findings

Nel Hydrogen has secured a new $12 million order from Collins Aerospace to
manufacture electrolyzer stacks for U.S. Navy submarines. This significant contract
clearly demonstrates that Nel Hydrogen's advanced electrolyzer technology plays a
crucial role not only in the industrial decarbonization efforts through renewable hydrogen
production but also in highly sensitive defense applications. The order underscores the
increasing recognition of hydrogen technology’s reliability and strategic importance in

specialized environments.

Technical / Clinical Details

Nel Hydrogen specializes in both Proton Exchange Membrane (PEM) and alkaline
electrolyzer technologies, systems designed to efficiently generate clean hydrogen from
renewable energy sources. For submarine applications, paramount importance is placed
on high reliability and robustness under confined spaces and extreme environmental
conditions. Nel's electrolyzer stacks can produce oxygen and hydrogen either directly
from seawater or from stored water, providing essential oxygen for crew breathing,
supplementary power generation via fuel cells, and potentially even masking torpedo
launch bubbles. This technology enables extended autonomous operation, significantly

enhancing the operational capabilities of submarines.

Background & Context

Hydrogen, due to its high energy density and clean combustion properties, is recognized
as an indispensable element for driving decarbonization across a wide array of
industries, including transportation, refining, steel production, and ammonia
manufacturing. Furthermore, in the defense sector, particularly for naval submarines, on-
board hydrogen production is gaining strategic importance for life support systems and
providing silent power generation. The contract with Collins Aerospace indicates a
growing confidence in the reliability and practicality of hydrogen technology for military
applications, expanding the potential for hydrogen as a power source in future defense

systems.



Strategic Significance & Outlook

This $12 million order marks a significant breakthrough for Nel Hydrogen, opening new
market opportunities within the defense sector. The successful demonstration of its
electrolyzer technology meeting the stringent requirements of military applications could
lead to increased demand in similar specialized markets. Renewable hydrogen
production is central to the global energy transition, and this contract highlights Nel
Hydrogen's capability to contribute not only to industrial decarbonization but also to
national security through its clean energy solutions. Future prospects include further

innovation in hydrogen technology and its deployment across diverse critical industries.

Source: https://energiesmedia.com/nel-12-million-collins-aerospace-navy-hydrogen/

Collected: October 09, 2026 | Automated Research System (Gemini API)


https://energiesmedia.com/nel-12-million-collins-aerospace-navy-hydrogen/

#07 BMW Leipzig: Hydrogen pipeline roadmap for 2028
factory

Published October 09, 2026  Automotive Logistics Germany

| oveERVIEW

BMW Group's Leipzig plant has commenced construction of a 2-kilometer hydrogen
pipeline, aiming to directly connect to Germany's hydrogen core network by early
2028. This makes it the world's first automotive factory with a direct hydrogen grid
connection. The pipeline will supply hydrogen for internal logistics and the paint shop,

significantly advancing the plant's decarbonization efforts and energy efficiency.



| IN DEPTH

Key Findings

BMW Group's Leipzig plant has officially broken ground on a 2-kilometer hydrogen
pipeline, which will directly connect the facility to Germany's future hydrogen core
network. Slated for completion and operation in early 2028, this project will position the
Leipzig plant as the world's first automotive factory to receive a direct supply of hydrogen

from a core grid.

Technical / Clinical Details

The construction of the dedicated pipeline is a collaborative effort involving local partners
such as MITNETZ GAS and Ontras Gastransport. Upon activation, hydrogen will be
directly supplied to the plant for various applications, primarily in internal logistics,
powering hydrogen fuel cell forklifts and tow trucks. Additionally, it will be utilized in
energy-intensive processes like heating for the paint shop, significantly reducing reliance
on conventional fossil fuels and cutting emissions. This integration is a crucial
component of the plant's broader strategy to achieve a carbon-neutral production

footprint.

Background & Context

The automotive industry faces increasing pressure to decarbonize its entire value chain,
with manufacturing operations being a key focus area. The BMW Leipzig plant has
already made significant strides, sourcing a substantial portion of its electricity from on-
site wind turbines. The hydrogen pipeline project represents the next logical step in
building a sustainable manufacturing ecosystem, aligning with Germany's national
hydrogen strategy to foster industrial hydrogen utilization. This initiative is co-funded by
the European Regional Development Fund (ERDF) and the Free State of Saxony,

underscoring the collaborative nature of this energy transition.



Strategic Significance & Outlook

The integration of a direct hydrogen pipeline is a major milestone for the BMW Leipzig
plant on its path to carbon neutrality. This project serves as a critical demonstration of
the feasibility and economic viability of hydrogen utilization in large-scale automotive
manufacturing. Its success could provide a blueprint for other industrial facilities globally,
accelerating the broader adoption of hydrogen as a clean energy carrier. Post-2028, the
expanded use of hydrogen is expected to contribute to lower operational costs and
reduced environmental impact, furthering the development of sustainable mobility

solutions.

Source: https://www.automotivelogistics.media/plant-logistics/bmw-begins-construction-of-pipeline-to-

connect-leipzig-plant-to-hydrogen-grid/2749958
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#08 P2H2: 500kW green hydrogen system cost
reduction explained

Published October 05, 2026  Hydrogen Central ~N)L¥—

| oveERVIEW

Power to Hydrogen (P2H2) has commenced commercial operation of a 500kW green
hydrogen production system at the NextGen district of the Port of Antwerp-Bruges in
Belgium. Comprising two 250kW AEM stacks, this marks the first commercial
deployment of AEM stacks of this size. The system is set to produce up to 70 tons of
hydrogen annually for regional customers, projecting a levelized cost of
approximately €3.86/kg, a 16% reduction compared to existing electrolyzer

technologies.



| IN DEPTH

Key Findings

Power to Hydrogen (P2H2) has initiated commercial operation of a 500-kilowatt (kW)
green hydrogen production system at the NextGen district within the Port of Antwerp-
Bruges in Belgium. This landmark system, constructed from two 250kW AEM (Anion
Exchange Membrane) stacks, represents the world's first commercial deployment of

AEM stacks of this specific size, signifying a major leap in electrolyzer technology.

Technical / Clinical Details

The 500kW system deployed by P2H2 leverages cutting-edge AEM electrolysis
technology. AEM electrolyzers combine the benefits of PEM (Proton Exchange
Membrane) and alkaline electrolyzers, offering high efficiency, lower capital costs, and
enhanced durability. The individual 250kW AEM stacks within this system are particularly
notable as they are the first of their scale to operate in a commercial setting, marking a
significant milestone in the technology's maturity. The facility is capable of producing up
to 70 tons of green hydrogen annually, primarily designated for regional customers.
Furthermore, the projected levelized cost of hydrogen production is approximately €3.86
per kilogram, which represents a significant 16% cost reduction compared to current

benchmark electrolyzer technologies, enhancing green hydrogen's economic viability.

Background & Context

The Port of Antwerp-Bruges stands as a pivotal chemical and energy hub in Europe,
playing a crucial role in advancing decarbonization and the transition to sustainable
energy. The NextGen district is specifically designated to foster circular economy
initiatives and clean energy projects. Green hydrogen is central to the port's
decarbonization strategy, offering a versatile alternative to fossil fuels across various
sectors, including industrial processes, transport, and energy storage. P2H2's
commencement of commercial production is a critical accelerator for the development of

the regional green hydrogen ecosystem.



Strategic Significance & Outlook

The commercial operation of the 500kW green hydrogen production system at the Port
of Antwerp-Bruges clearly demonstrates the viability of AEM electrolysis technology for
large-scale, cost-effective green hydrogen production. The approximately 16% cost
reduction is a crucial factor in enhancing green hydrogen's economic competitiveness
and will significantly drive its adoption across industries. This successful case study is
expected to stimulate further scale-up of AEM technology and its deployment in other
port environments and industrial clusters globally. P2H2's initiative represents a
substantial step towards achieving Europe's energy transition targets and forging a more

sustainable future.

Source: https://dataportuaria.com/en/internacional/environment-and-energy/p2h2-launches-500-kw-

green-hydrogen-production-system-at-port-of-antwerp-bruges-356907
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#09 Toyota & Isuzu: Hydrogen fuel cell vehicle 2028
timeline

Published October 05, 2026 Asia Times Japan

| oveERVIEW

Toyota Motor Corporation is accelerating its hydrogen fuel cell vehicle (FCV) strategy,
announcing a joint development plan with Isuzu Motors in March 2025 for a light-duty
electric truck. Featuring Toyota's latest 3rd-generation hydrogen FC system, the
project targets mass production by fiscal year 2028. This initiative aims to bolster
Japan's hydrogen infrastructure and foster a carbon-neutral logistics sector alongside

electric vehicles.



| IN DEPTH

Key Findings

Toyota Motor Corporation is intensifying its investment and strategic focus on hydrogen
fuel cell vehicles (FCVs) as part of its efforts to regain competitive ground in the electric
vehicle (EV) market. A key initiative includes the March 2025 announcement of a joint
development program with Japanese truck manufacturer Isuzu Motors for a light-duty
electric truck, which will incorporate Toyota's latest (3rd-generation) hydrogen fuel cell
system. This project aims to commence mass production by the fiscal year ending
March 2028.

Technical / Clinical Details

The collaboratively developed light-duty electric truck will feature Toyota's highly efficient
and compact 3rd-generation hydrogen fuel cell system. This advanced system boasts
improved power density and energy conversion efficiency compared to previous FC
systems, making it suitable for the extended range and high payload capacities required
by commercial vehicles. By integrating Isuzu's extensive commercial vehicle
development expertise with Toyota's cutting-edge FC technology, the partnership seeks
to realize reliable and economically viable FCV trucks. Mass production is anticipated to
occur at the J-Bus plant, a joint venture between Isuzu and Hino Motors, signaling the

maturation of hydrogen-related technologies across the Japanese supply chain.

Background & Context

In the global drive towards decarbonization, reducing emissions from the transport
sector, particularly heavy-duty commercial vehicles, is an urgent priority. While battery
EVs are suitable for short-distance and lighter freight, hydrogen FCVs offer advantages
for long-haul and heavier loads due to quicker refueling times and lighter vehicle weight.
The Japanese government is actively promoting a national hydrogen strategy, with the
expansion of hydrogen use in the transport sector being a key objective. Toyota views
both battery EVs and FCVs as crucial strategic pillars, focusing on FCV potential in the
commercial vehicle segment. The collaboration with Isuzu holds significant strategic
importance for accelerating the adoption of FCV trucks in the Japanese and broader

Asian markets.



Strategic Significance & Outlook

The target for mass production by fiscal year 2028 is expected to significantly influence
the development of Japan's hydrogen infrastructure, promoting the expansion of
hydrogen refueling station networks and the reduction of hydrogen supply costs. This
light-duty electric truck will drive the decarbonization of the logistics industry, contributing
to a lower environmental footprint across the entire supply chain. Furthermore, the
success of this initiative could inspire other commercial vehicle manufacturers,
intensifying competition in FCV development. The Toyota-lIsuzu collaboration is poised to
be a pivotal step not only in developing advanced vehicles but also in establishing

Japan's leadership in the global hydrogen economy.

Source: https://asiatimes.com/2026/10/behind-in-evs-toyota-powering-ahead-with-hydrogen-vehicles/
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#10 Sora Fuel Cell Bus: Toyota and Isuzu 300km range
specs

Published October 09, 2026 Japan Corporate News Japan

| oveERVIEW

On October 9, 2026, Toyota Motor Corporation, in collaboration with Isuzu Motors,
launched the updated 'Sora' fuel cell route bus, featuring a range exceeding 300 km
and a rapid 10-minute hydrogen refueling time. This enhanced bus integrates a
compact fuel cell (FC) stack and a high-capacity battery, aiming to accelerate
hydrogen adoption in public transportation. The new Sora represents a significant

step towards achieving decarbonized societies.



| IN DEPTH

Key Findings

On October 9, 2026, Toyota Motor Corporation, in a collaborative effort with Isuzu
Motors, announced the launch of their improved fuel cell route bus, the 'Sora.' This next-
generation bus boasts a significantly extended range of over 300 km and features an
impressive refueling time of approximately 10 minutes. The vehicle incorporates a
compact fuel cell stack and a high-capacity battery, marking a substantial advancement

in practical hydrogen mobility for public transportation systems.

Technical / Clinical Details

The new Sora bus leverages Toyota's extensive expertise in fuel cell technology
combined with Isuzu's profound knowledge in commercial vehicle development. The
achieved range of over 300 km is sufficient for covering most urban and suburban bus
routes, making it a viable replacement for conventional diesel buses. The approximately
10-minute hydrogen refueling time is a critical operational advantage, minimizing
downtime and allowing for high fleet utilization, a key differentiator compared to the
longer charging times of battery-electric buses. The integrated fuel cell stack has
undergone further miniaturization and efficiency improvements, contributing to better
space utilization and optimal weight distribution within the vehicle. Furthermore, the
combination with a high-capacity battery enables efficient regeneration of energy and
effective response to temporary high-power demands, enhancing the overall system

stability and economic performance.



Background & Context

As global efforts to decarbonize accelerate, achieving zero emissions in public
transportation has become a paramount objective. Urban route buses, in particular, are
significant contributors to air pollution and noise in metropolitan areas, making the
transition to fuel cell buses an urgent priority. Toyota has consistently championed the
vision of a hydrogen-based society, actively developing hydrogen technologies
exemplified by its 'MIRAI' fuel cell electric vehicle. The collaboration with Isuzu is
strategically important for accelerating the proliferation of hydrogen technology within the
commercial vehicle sector. With many cities tightening emission regulations, high-
performance fuel cell buses like the new Sora are becoming increasingly attractive
options for municipalities and bus operators, poised for wider adoption as hydrogen

infrastructure continues to expand.

Strategic Significance & Outlook

The launch of the new Sora is set to significantly advance the adoption of hydrogen fuel
cell buses in public transportation, both in Japan and potentially internationally. The
improvements in range and refueling time directly address key barriers to adoption for
fleet operators, promising reduced operational costs and environmental impact. Future
growth will depend on increasing deployment across various cities, further expansion of
the hydrogen refueling station network, and continued cost reduction of the fuel cell
system itself. The partnership between Toyota and Isuzu is also expected to contribute
to the standardization of hydrogen technologies and strengthening of the supply chain in
the commercial vehicle segment, with potential future applications extending to hydrogen
trucks and other commercial vehicles. Investors should monitor developments in
hydrogen-related technologies, fuel cell suppliers, and hydrogen infrastructure providers,

as this sector presents substantial growth opportunities.

Source: https://www.tradingview.com/news/tradingview:28fdfd7983059:0-toyota-motor-corporation-
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#11 DynElectro SOEC: 25,000 hour durability specs for
green hydrogen

Published October 05, 2026  Hydrogen Central 7> ~¥—7%

| OVERVIEW

DynElectro has established a new world record for Solid Oxide Electrolysis Cell
(SOEC) stack durability, achieving 25,000 hours (approximately 2.9 years) of stable
operation with a remarkably low degradation rate of 0.05%/kh. This was
accomplished using a 70-cell SolydEra stack operating at 750°C and -0.5 A/cm?
under patented AC:DC technology. This breakthrough significantly enhances the
commercial viability of high-efficiency, long-life SOEC technology, crucial for

accelerating cost-effective and reliable green hydrogen production.



| IN DEPTH

Key Findings

DynElectro has achieved a new world record in Solid Oxide Electrolysis Cell (SOEC)
stack durability, demonstrating 25,000 hours of continuous operation (approximately 2.9
years) with a groundbreaking degradation rate of just 0.05% per 1,000 hours. This
milestone was accomplished with a 70-cell SolydEra stack under stable AC:DC
operation at 750°C and -0.5 A/cm?2.

Technical / Clinical Details

The record-breaking performance was enabled by DynElectro's patented AC:DC
technology integrated into their Dynamic Electrolyzer Units (DEU). This technology
allows for stable operation of the electrolyzer stack even when coupled with intermittent
renewable energy sources, addressing a key challenge in green hydrogen production.
The test, conducted on a 70-cell SolydEra stack, maintained high performance at an
elevated temperature of 750°C and a current density of -0.5 A/cm?. The unprecedented
low degradation rate over such an extended period significantly mitigates concerns
regarding SOEC system lifespan and maintenance costs, which have historically been
barriers to widespread adoption. This adaptability to dynamic power inputs from

renewables makes the technology highly suitable for the future energy landscape.

Background & Context

Green hydrogen is a critical energy vector for global decarbonization. SOEC technology
offers higher efficiency in hydrogen production compared to traditional low-temperature
electrolysis methods (PEM, alkaline) due to its high operating temperature, which utilizes
heat energy more effectively. However, the long-term durability and stability of SOEC
stacks have been major hurdles for commercial-scale deployment. DynElectro's
achievement directly addresses this challenge, validating the technology's readiness for
integration with renewable energy sources for stable and economical large-scale green

hydrogen production.



Strategic Significance & Outlook

DynElectro is actively deploying its DEU technology in multiple pilot and commercial
projects across Europe, further validating its real-world application. This world record
significantly bolsters investor and industry confidence in SOEC technology, promising to
accelerate cost reduction and scalability in green hydrogen manufacturing. The high
efficiency and robust durability of SOEC technology are increasingly vital for meeting the
rising hydrogen demand in hard-to-abate sectors such as steelmaking, chemical
production, and ammonia synthesis, which require high-temperature processes.
DynElectro's innovation positions SOEC as a core technology to expedite

decarbonization efforts within these critical industrial sectors.
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