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This Week in 90 Seconds EXECUTIVE SUMMARY

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

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

decisions.
SIGNAL 01 | POWER & FEEDSTOCK SIGNAL 02 | PRODUCTION
Reverion: €150M SOEC/SOFC megafactory Power to Hydrogen: AEM electrolyzer
construction timeline specs for Antwerp 2026
Reverion has raised over €150 million to construct a Power to Hydrogen (P2H2) has commenced commercial
megafactory based on its Solid Oxide Electrolyzer Cell (SOEC) green hydrogen production at the Port of Antwerp-Bruges,
and Solid Oxide Fuel Cell (SOFC) technology. Belgium, utilizing a 500 kW AEM electrolyzer system.
SIGNAL 03 | STORAGE & TRANSPORT SIGNAL 04 | END USE
Reverion: $175M funding and 74.2% SOFC IVECO & Toyota: 300kW hydrogen truck
efficiency explained roadmap for 2027 trials
Reverion has successfully raised $175 million (approximately IVECO and Toyota are accelerating the development of
€153 million) to tenfold expand its carbon-negative power long-range hydrogen trucks featuring next-generation fuel
plant capacity. cell technology.
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
Reverion has raised over €150 million to construct a megafactory based on its Solid Oxide
Electrolyzer Cell (SOEC) and Solid Oxide Fuel Cell (SOFC) technology.

150 milli
on

A05

SOURCE-BOUND CONDITION
Power to Hydrogen (P2H2) has commenced commercial green hydrogen production at the
Port of Antwerp-Bruges, Belgium, utilizing a 500 kW AEM electrolyzer system.

SOURCE-BOUND CONDITION
Reverion has successfully raised $175 million (approximately €153 million) to tenfold

$175 mil

expand its carbon-negative power plant capacity.

lion

A04

900k SOURCE-BOUND CONDITION
m The project aims for a driving range exceeding 900km, a 300kW fuel cell system, over
A07 25,000 hours of durability, while halving battery capacity and reducing vehicle weight.

120kW SOURCE-BOUND CONDITION
Dongfeng Motor unveiled its "Full Family" of hydrogen commercial vehicles at Hanover,
A0S featuring three fuel cell stack options (120kW, 150kW, 400kW).

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 &

feedstock
P01/P06

Reverion has raised
over €150 million to
construct a megafacto
ry based on its Solid
Oxide Electrolyzer Cell
(SOEC) and Solid.

Production

P02/PO7

Power to Hydrogen
(P2H2) has commence
d commercial green
hydrogen production
at the Port of
Antwerp-Bruges,
Belgium, utilizing.

Storage &
transport
P03/P08

Reverion has
successfully raised
$175 million
(approximately €153
million) to tenfold
expand its carbon-neg
ative power plant.

End use

P04/P09

IVECO and Toyota are
accelerating the
development of
long-range hydrogen
trucks featuring
next-generation fuel
cell.

Market &
policy
P05/P10

An international
research team led by
Tohoku University,
including Technion,
Hokkaido University,
and AZUL Energy Inc.,
has.

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

PO1 Reverion: €150M SOEC/SOFC
Next decision locus (categories) megafactory construction timeline
Business / rules | cue: funding

Power to Hydrogen: AEM
electrolyzer specs for Antwerp 2026
System / adoption | cue: commercial

P

(=]
N

Reverion: $175M funding and 74.2%

P03

. @ SOFC efficiency explained

Business / rules . .
@ Business / rules | cue: funding

IVECO & Toyota: 300kW hydrogen

P04
truck roadmap for 2027 trials
Business / rules | cue: capacity
PO5 Tohoku University: 902 mW/cm2

platinum-free catalyst specs
Tech / process | cue: no
system/business cue

Hydrogen Fuel Cell Association: 4
new 2026 technical standards
Business / rules | cue: standards

System / adoption @ @

Dongfeng: 400kW hydrogen

PO7
commercial vehicle specs for 2026
System / adoption | cue: commercial
POS8 Kiko Maru: Pure hydrogen engine

demonstration voyage explained
Tech / process | cue: no
system/business cue

Wevolver SOFC: 53-65% electrical
efficiency specs explained
System / adoption | cue: operational

Tech / process @ P08

SwRI: Hydrogen ICE vs diesel
performance for medium trucks
System / adoption | cue: commercial

1

0
(=)

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
Reverion has raised over €150 million to construct a

megafactory based on its Solid Oxide Electrolyzer Cell
(SOEC) and Solid Oxide Fuel Cell (SOFC) technology. The
company reports achieving a world-record 74.2% electrical
efficiency for a thermal power plant in a customer-operated
facility. This reversible system can generate power from gas
during demand peaks and convert surplus electricity into
storable gas as an electrolyzer, enabling flexible energy
management and decarbonization.

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 Reverion: €150M SOEC/SOFC megafactory construction 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 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

A06 | Production | Product adoption

FACT
Power to Hydrogen (P2H2) has commenced commercial

green hydrogen production at the Port of Antwerp-Bruges,
Belgium, utilizing a 500 kW AEM electrolyzer system. This
marks the first commercial deployment of their 250 kW AEM
stack, capable of producing up to 70 tons of green hydrogen
annually for regional mobility and industrial clients.

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.

P02 Power to Hydrogen: AEM electrolyzer specs for Antwerp 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 P02.

UNKNOWN

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

EDITORIAL SCORE 22/25 | MATURITY 4/5 | DECISION LOCUS: SYSTEM / ADOPTION
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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.

A04 | Storage & transport | Product adoption

FACT
Reverion has successfully raised $175 million

(approximately €153 million) to tenfold expand its
carbon-negative power plant capacity. The company's Solid
Oxide Fuel Cell (SOFC) technology has demonstrated a
world-record electrical efficiency of 74.2% in
customer-operated plants. This reversible system can also
function as an electrolyzer, converting surplus electricity
into storable gas, significantly enhancing energy storage
and utilization flexibility.

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.

“ Reverion: $175M funding and 74.2% SOFC efficiency 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 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

AO07 | End use | Product adoption

FACT
IVECO and Toyota are accelerating the development of

long-range hydrogen trucks featuring next-generation fuel
cell technology. The project aims for a driving range
exceeding 900km, a 300kW fuel cell system, over 25,000
hours of durability, while halving battery capacity and
reducing vehicle weight. Testing is set to commence in Q4
2026, with road trials planned for early 2027, poised to
significantly impact the decarbonization of heavy-duty
transportin Europe.

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.

“ IVECO & Toyota: 300kW hydrogen truck roadmap for 2027 trials

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.

A02 | Market & policy | Pilot

FACT
An international research team led by Tohoku University,

including Technion, Hokkaido University, and AZUL Energy
Inc., has developed a novel platinum-free catalyst for anion
exchange membrane fuel cells (AEMFCs), achieving a record
power density of 902 milliwatts per square centimeter. This
carbon-supported blue pigment catalyst, based on metal
phthalocyanine, represents the highest performance
reported to date for AEMFC cathodes, matching the
efficiency of traditional platinum-based catalysts.

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.

Tohoku University: 902 mW/cm2 platinum-free catalyst 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 PO5.

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

AO03 | Power & feedstock | Research

FACT
The International Hydrogen Fuel Cell Association (IHFCA)

has officially initiated the development of four critical
technical standards for hydrogen technology, encompassing
cryo-compressed hydrogen, stationary solid hydrogen
storage, hydrogen exchange systems for fuel cell trucks, and
metal hydride storage for distributed power generation.
These standardization efforts aim to unify global technical
requirements, reduce trade barriers, and fill regulatory gaps
in the rapidly growing hydrogen market.

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.

“ Hydrogen Fuel Cell Association: 4 new 2026 technical standards

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 1/5 | DECISION LOCUS: BUSINESS / RULES
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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

A09 | Production | Research

FACT
Dongfeng Motor unveiled its "Full Family" of hydrogen

commercial vehicles at Hanover, featuring three fuel cell
stack options (120kW, 150kW, 400kW). These vehicles boast
an impressive maximum efficiency of 65%, power density up
to 1,350W/kg, service life exceeding 33,000 hours, and a
minimum operating temperature of -40°C. With ranges of
500-800km and flexible hydrogen storage (260L/35MPa,
400L/70MPa), Dongfeng solidifies its technical leadership in
hydrogen mobility, particularly in the heavy-duty 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.

Dongfeng: 400kW hydrogen commercial vehicle specs for 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 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: SYSTEM / ADOPTION

P08
A10 | Storage & transport | Joint evaluation

FACT
The 'Kiko Maru' vessel has successfully completed the

world's first demonstration voyage in Osaka Bay, operating
solely on a pure hydrogen engine. This landmark
achievement confirms the viability and efficiency of
hydrogen engines for maritime applications, setting a
crucial precedent for zero-emission shipping technologies.
The project underscores Japan's commitment to maritime
decarbonization and holds significant potential to
accelerate the green transformation of international
shipping.

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.

Kiko Maru: Pure hydrogen engine demonstration voyage 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 P08.

UNKNOWN
Still unproven or incompletely stated: offtake, power price,

efficiency, utilization, permitting, transport and subsidy.

EDITORIAL SCORE 20/25 | MATURITY 3/5 | 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.

AO01 | End use | Research

FACT
Wevolver's article details the operational principles and

performance of Solid Oxide Fuel Cells (SOFCs). Commercial
SOFC systems achieve electrical efficiencies of 53-65% (LHV)
on natural gas, with total efficiencies exceeding 90% when
exhaust heat is captured. Specifically, a cell utilizing a
nickel-assisted gadolinium-doped ceria anode
demonstrated a doubling of power density from
approximately 0.094 W/cm2 to 0.184 W/cm2 by increasing
the operating temperature from 500°C to 800°C.

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 Wevolver SOFC: 53-65% electrical efficiency specs 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 P09.

UNKNOWN

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

EDITORIAL SCORE 19/25 | MATURITY 1/5 | DECISION LOCUS: SYSTEM / ADOPTION

A08 | Market & policy | Research

FACT
Southwest Research Institute (SwRI) has completed

development of an optimized spark-ignited hydrogen
internal combustion engine (ICE) for medium-duty
commercial vehicles, achieving near-zero tailpipe CO2
emissions while delivering torque and performance
comparable to diesel. This breakthrough leverages specific
design modifications, including optimized port geometry,
larger intake valves, hydrogen-specific fuel injectors, and
turbocharging.

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.

SwRI: Hydrogen ICE vs diesel performance for medium trucks

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 1/5 | 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
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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 FULL TITLES / FULL SOURCE URLS

ANALYZED ARTICLES | ITEMS 01-10

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

AO1L Wevolver SOFC: 53-65% electrical efficiency specs explained https://www.wevolver.com/article/solid-oxide-fuel-cell-how-it-works-m
aterials-and-design-trade-offs

AO2 Tohoku University: 902 mW/cm2 platinum-free catalyst specs https://www.aseanmachine.com/en/news/new-blue-catalyst-breaks-fue
l-cell-efficiency-records-10ap

AO3 Hydrogen Fuel Cell Association: 4 new 2026 technical https://autonews.gasgoo.com/articles/ev/international-hydrogen-fuel-c
standards ell-association-initiates-four-standards-including-cryo-compressed-hydr
0gen-2105205226604027905

A4 Reverion: $175M funding and 74.2% SOFC efficiency explained  https://onestopesg.com/esg-news/reverion-series-b-fuel-cell
AO5 Reverion: €150M SOEC/SOFC megafactory construction https://www.munich-startup.de/en/news/150-millionen-euro-fuer-reveri
timeline on-megafactory

AO6 Power to Hydrogen: AEM electrolyzer specs for Antwerp 2026 https://www.portofantwerpbruges.com/en/news/power-hydrogen-begin
s-commercial-green-hydrogen-production

AO7 IVECO & Toyota: 300kW hydrogen truck roadmap for 2027 https://truckandfleetme.com/news/iveco-and-toyota-target-longer-rang
trials e-hydrogen-trucks-with-next-generation-fuel-cell-technology/
AO8 SwRI: Hydrogen ICE vs diesel performance for medium trucks  https://www.indexbox.io/blog/swri-completes-optimized-hydrogen-engi

ne-for-medium-duty-trucks/

A09 Dongfeng: 400kW hydrogen commercial vehicle specs for 2026  https://ctinsa.com/ccnes/9644

A10 Kiko Maru: Pure hydrogen engine demonstration voyage https://www.indexbox.io/blog/japans-kiko-maru-completes-world-first-
explained hydrogen-only-engine-demonstration-voyage-in-osaka-bay/
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https://www.indexbox.io/blog/swri-completes-optimized-hydrogen-engine-for-medium-duty-trucks/
https://www.indexbox.io/blog/swri-completes-optimized-hydrogen-engine-for-medium-duty-trucks/
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https://www.indexbox.io/blog/japans-kiko-maru-completes-world-first-hydrogen-only-engine-demonstration-voyage-in-osaka-bay/
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#01 Wevolver SOFC: 53-65% electrical efficiency specs
explained

Published September 29, 2026 Wevolver Unknown

| OVERVIEW

Wevolver's article details the operational principles and performance of Solid Oxide
Fuel Cells (SOFCs). Commercial SOFC systems achieve electrical efficiencies of 53-
65% (LHV) on natural gas, with total efficiencies exceeding 90% when exhaust heat
is captured. Specifically, a cell utilizing a nickel-assisted gadolinium-doped ceria
anode demonstrated a doubling of power density from approximately 0.094 W/cm? to
0.184 W/cm? by increasing the operating temperature from 500°C to 800°C. These
figures underscore SOFC's high efficiency and flexibility as a distributed power

source.



| IN DEPTH

Key Findings

An article by Wevolver details the latest advancements in Solid Oxide Fuel Cells
(SOFCs), reporting that commercial SOFC systems achieve high electrical efficiencies of
53-65% (LHV) when operating on natural gas. Furthermore, with waste heat recovery,
overall system efficiency can exceed 90%. The article also highlighted a significant
increase in power density for cells utilizing nickel-assisted gadolinium-doped ceria

anodes, demonstrating a doubling of output with increasing temperature.

Technical / Clinical Details

SOFCs are electrochemical devices that operate at high temperatures (typically 600°C
to 1000°C), capable of generating electricity with high efficiency directly from various
fuels such as hydrogen, natural gas, and biogas. According to the article, the electrical
efficiency of commercial SOFC systems, particularly when fueled by natural gas, ranges
from 53% to 65% based on the Lower Heating Value (LHV). This is considerably higher
than that of conventional thermal power generation. Additionally, SOFCs produce high-
temperature exhaust heat, which can be recovered in combined heat and power (CHP)
systems to boost overall energy efficiency to over 90%. The article specifically
references a study on cells using a nickel-assisted gadolinium-doped ceria (GDC)
anode, which showed that increasing the cell temperature from 500°C to 800°C nearly
doubled the power density from approximately 0.094 W/cm? to 0.184 W/cm?2. This data
emphasizes the strong dependence of SOFC performance on operating temperature

and the critical role of appropriate material selection and design for high power output.



Background & Context

Amidst the accelerating shift towards distributed generation and clean energy, SOFCs
are gaining prominence due to their high efficiency, fuel flexibility, and low emissions.
Their role as a distributed power source is particularly significant, offering reduced
transmission losses compared to large, centralized power plants. The high overall
efficiency achieved through waste heat utilization makes SOFCs an economically
attractive option for applications requiring both electricity and heat, such as industrial
facilities, commercial buildings, and data centers. Research on GDC anodes
underscores that optimizing electrode materials, a key SOFC component, is vital for
improving overall system performance, highlighting how advancements in material

science drive SOFC commercialization.

Strategic Significance & Outlook

SOFC technology is expected to continue advancing in terms of efficiency and cost
reduction. Key factors for accelerating market penetration will be the development of
advanced electrode materials and electrolytes, optimization of stack design, and
improvements in manufacturing processes. By balancing high power density with high
efficiency, SOFCs are poised to evolve into more compact and powerful systems,
capable of meeting a wide range of power supply needs from residential to industrial
applications. Such progress will contribute significantly to building a sustainable and

resilient energy infrastructure and play a crucial role in reducing reliance on fossil fuels.

Source: https://www.wevolver.com/article/solid-oxide-fuel-cell-how-it-works-materials-and-design-trade-

offs
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#02 Tohoku University: 902 mW/cm2 platinum-free
catalyst specs

Published September 30, 2026 ASEAN Machine (Facebook reporting on research) Japan

| oveERVIEW

An international research team led by Tohoku University, including Technion,
Hokkaido University, and AZUL Energy Inc., has developed a novel platinum-free
catalyst for anion exchange membrane fuel cells (AEMFCs), achieving a record
power density of 902 milliwatts per square centimeter. This carbon-supported blue
pigment catalyst, based on metal phthalocyanine, represents the highest
performance reported to date for AEMFC cathodes, matching the efficiency of
traditional platinum-based catalysts. This breakthrough significantly reduces fuel cell
manufacturing costs, paving the way for broader adoption and accelerating the

transition to a sustainable hydrogen economy.



| IN DEPTH

Key Findings

An international consortium of researchers from Tohoku University, Technion, Hokkaido
University, and AZUL Energy Inc. has reported a groundbreaking achievement in fuel cell
technology: a platinum-free catalyst for anion exchange membrane fuel cells (AEMFCs)
that delivered a record-setting power density of 902 milliwatts per square centimeter
(mW/cm?). This milestone significantly advances the viability of cost-effective, high-

performance fuel cells that do not rely on expensive platinum group metals.

Technical / Clinical Details

The newly developed catalyst is a carbon-supported blue pigment material, specifically
designed to optimize the cathode reaction in AEMFCs. Utilizing a metal phthalocyanine
precursor, the catalyst has demonstrated the highest performance yet reported for
AEMFC cathodes incorporating this class of materials. AEMFCs operate in an alkaline
environment, which inherently allows for the use of non-platinum catalysts, a key
advantage over proton exchange membrane fuel cells (PEMFCs). The research team
optimized the nanostructure of the catalyst, enhancing active site density and reducing
mass transport resistance, which was critical in achieving this unprecedented power
output. This performance level is comparable to some platinum-based systems, marking

a significant step towards commercialization.

Background & Context

Fuel cell technology is a promising avenue for clean energy conversion, but its
widespread adoption has been hampered by the high cost associated with platinum
catalysts. The development of platinum-free catalysts is crucial for reducing
manufacturing costs, thereby accelerating the commercial deployment of fuel cells in
applications ranging from automotive to stationary power generation. Unlike PEMFCs,
which rely on proton conduction through an acidic membrane, AEMFCs transport
hydroxide ions through an alkaline membrane, enabling a wider array of non-precious
metal catalysts. This breakthrough addresses a long-standing challenge in the field,

signaling a potential paradigm shift in the fuel cell industry and its supply chain.



Strategic Significance & Outlook

This development represents a major leap towards making fuel cell technology more
affordable and scalable, directly supporting global efforts in decarbonization. The
research team plans to focus on improving the long-term stability of the catalyst and
scaling up the synthesis process for industrial application. Successful commercialization
of this technology would enable the deployment of cheaper, more sustainable fuel cell
systems, significantly contributing to the realization of a hydrogen-based economy.
Furthermore, integrating these advanced AEMFCs with renewable energy sources could
provide a robust foundation for clean power generation worldwide, setting new

benchmarks for energy efficiency and environmental sustainability.

Source: https://www.aseanmachine.com/en/news/new-blue-catalyst-breaks-fuel-cell-efficiency-records-

[0ap
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#03 Hydrogen Fuel Cell Association: 4 new 2026
technical standards

Published September 30, 2026  Wisevoter / Gasgoo China

| OVERVIEW

The International Hydrogen Fuel Cell Association (IHFCA) has officially initiated the
development of four critical technical standards for hydrogen technology,
encompassing cryo-compressed hydrogen, stationary solid hydrogen storage,
hydrogen exchange systems for fuel cell trucks, and metal hydride storage for
distributed power generation. These standardization efforts aim to unify global
technical requirements, reduce trade barriers, and fill regulatory gaps in the rapidly
growing hydrogen market. This move is pivotal for fostering the sound development

and global integration of the hydrogen economy.



| IN DEPTH

Key Findings

The International Hydrogen Fuel Cell Association (IHFCA) has officially commenced the
development of four crucial technical standards for hydrogen technology. These
standards are designed to promote the widespread adoption and safety of hydrogen
energy, specifically addressing global challenges in hydrogen storage, transportation,
and utilization, with the overarching goal of unifying international technical requirements

and reducing trade barriers.

Technical / Clinical Details

The four technical standards initiated by IHFCA cover the following critical areas:

¢ Cryo-Compressed Hydrogen: This standard aims to enable higher density and
safer hydrogen storage solutions, particularly for transportation applications. By
combining the advantages of both liquid and high-pressure gaseous hydrogen, it is

expected to extend driving ranges and improve storage efficiency.

o Stationary Solid Hydrogen Storage: This standard focuses on safe and efficient
hydrogen storage systems for industrial and residential stationary applications.
Utilizing materials like metal hydrides, it promises compact and high-capacity storage

solutions.

* Hydrogen Exchange Systems for Fuel Cell Trucks: Designed to standardize
hydrogen exchange (swapping) systems for rapid refueling of fuel cell trucks. This
initiative is expected to accelerate adoption in regions where conventional refueling

infrastructure is still developing.

o Metal Hydride Storage for Distributed Power Generation: This standard
addresses metal hydride technology for safe and stable hydrogen storage and supply
in small-scale distributed power systems. It will contribute to off-grid systems and

emergency power generation in conjunction with renewable energy sources.

These standardization efforts are crucial for ensuring technical compatibility across
different countries and regions, thereby facilitating the international flow of hydrogen-

related products and services and accelerating market growth.



Background & Context

Hydrogen energy is garnering global attention as a key technology for climate change
mitigation and energy security. However, its widespread deployment necessitates robust
frameworks for safety, cost-effectiveness, infrastructure, and international
standardization. Historically, disparate national regulations and standards have
presented significant hurdles to establishing global supply chains and facilitating
technology transfer. IHFCA's initiative to drive standardization is a vital step toward
overcoming these challenges and fostering the global integration of the hydrogen
economy. Common technical foundations are indispensable for the proliferation of fuel
cell vehicles and the advancement of large-scale hydrogen infrastructure projects, and

these efforts lay that groundwork.

Strategic Significance & Outlook

The successful development and international adoption of these standards are expected
to significantly accelerate research and development, product manufacturing, and
infrastructure deployment in hydrogen technology. Specifically, enabling cost-effective
production, safe storage, and diverse applications will further advance the
commercialization of hydrogen fuel cell technologies. In the long term, these standards
are anticipated to spur new industries and substantially contribute to the efficiency and

sustainability of the global hydrogen supply chain.

Source: https://autonews.gasgoo.com/articles/ev/international-hydrogen-fuel-cell-association-initiates-
four-standards-including-cryo-compressed-hydrogen-2105205226604027905
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#04 Reverion: $175M funding and 74.2% SOFC
efficiency explained

Published September 29, 2026 OneStop ESG Germany

| oveERVIEW

Reverion has successfully raised $175 million (approximately €153 million) to tenfold
expand its carbon-negative power plant capacity. The company's Solid Oxide Fuel
Cell (SOFC) technology has demonstrated a world-record electrical efficiency of
74.2% in customer-operated plants. This reversible system can also function as an
electrolyzer, converting surplus electricity into storable gas, significantly enhancing
energy storage and utilization flexibility. This substantial funding highlights the
immense potential of Reverion's technology to contribute to energy industry

decarbonization and efficiency improvements.



| IN DEPTH

Key Findings

Reverion, a German clean energy firm, has successfully secured $175 million
(approximately €153 million) in funding to advance its ambitious plan of tenfold
expanding its carbon-negative power plant capacity. The company's core Solid Oxide
Fuel Cell (SOFC) system has achieved a groundbreaking, world-record electrical

efficiency of 74.2% in customer-operated installations.

Technical / Clinical Details

Reverion's Solid Oxide Fuel Cell (SOFC) technology achieves its exceptionally high
efficiency by directly converting gaseous fuels (such as natural gas, biogas, or
hydrogen) into electricity through an electrochemical reaction. While typical thermal
power plants operate at efficiencies between 50-60%, Reverion's SOFC's 74.2% world-
record efficiency means significantly more electricity is extracted from the fuel, leading to
substantial reductions in fuel consumption, operating costs, and emissions. Furthermore,
Reverion's system boasts a 'reversible' capability. It can not only generate electricity
from gas as a fuel cell but also function as a Solid Oxide Electrolyzer Cell (SOEC),
utilizing surplus electricity to split water and produce storable gases like hydrogen. This
bidirectional functionality significantly enhances flexibility in managing renewable energy

intermittency and boosts its value as an energy storage solution.

Background & Context

The global energy industry faces the dual challenges of decarbonization and enhancing
energy efficiency. With the increasing integration of renewable energy sources, efficient
energy storage and flexible power supply systems are becoming indispensable to
manage their inherent variability. Reverion's SOFC/SOEC technology offers an
innovative solution to these challenges by combining high-efficiency power generation
and energy storage within a single system. The world-record electrical efficiency of
74.2% demonstrates a clear advantage over conventional power generation
technologies, and its capability for carbon-negative operation (when using biogas)
underscores its significant contribution to climate change mitigation. This technology
holds the potential to pioneer a sustainable and economical future for power supply in

industrial, commercial, and distributed generation sectors.



Strategic Significance & Outlook

With the recent $175 million funding, Reverion is poised to significantly expand its
production capacity for carbon-negative power plants and accelerate its market
deployment. As SOFC/SOEC technology continues to scale up and achieve further cost
reductions, its adoption by more companies and regions is expected to increase.
Germany, an active proponent of clean energy technology development, sees Reverion's
success as a symbol of its energy transition strategy. The widespread proliferation of this
technology is anticipated to strengthen the role of hydrogen and synthetic gases in the

global energy mix, accelerating the transition towards a sustainable future.

Source: https://onestopesg.com/esg-news/reverion-series-b-fuel-cell
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#05 Reverion: €150M SOEC/SOFC megafactory
construction timeline

Published September 30, 2026  Munich Startup Platform  Germany

| oveERVIEW

Reverion has raised over €150 million to construct a megafactory based on its Solid
Oxide Electrolyzer Cell (SOEC) and Solid Oxide Fuel Cell (SOFC) technology. The
company reports achieving a world-record 74.2% electrical efficiency for a thermal
power plant in a customer-operated facility. This reversible system can generate
power from gas during demand peaks and convert surplus electricity into storable gas
as an electrolyzer, enabling flexible energy management and decarbonization. This
substantial funding will accelerate the commercialization and significant expansion of

Reverion's innovative technology production capacity.



| IN DEPTH

Key Findings

Reverion has successfully completed a large-scale funding round, securing over €150
million, earmarked for the construction of a 'megafactory' dedicated to its Solid Oxide
Electrolyzer Cell (SOEC) and Solid Oxide Fuel Cell (SOFC) technology. The company
has announced that its existing customer-operated plants have achieved an
extraordinary 74.2% electrical efficiency, setting a new world record for thermal power

generation facilities.

Technical / Clinical Details

Reverion's core technology centers on a highly efficient reversible SOFC/SOEC system.
In SOFC mode, it electrochemically converts gaseous fuels such as natural gas, biogas,
or pure hydrogen directly into electricity, achieving a world-record electrical efficiency of
74.2%. This performance significantly surpasses that of conventional combined-cycle
power plants, contributing to substantial reductions in fuel consumption and CO2
emissions. Conversely, in SOEC mode, the system utilizes surplus electricity from
renewable sources to electrolyze water, producing high-purity hydrogen. This hydrogen
can then be stored and later converted back into electricity in SOFC mode during
periods of high power demand. This bidirectional capability not only helps manage the
intermittency of renewable energy and stabilizes the power grid but also expands its
potential as a long-term energy storage solution. The key advantage of this technology
lies in its ability to perform both power generation and hydrogen production with high

efficiency within a single modular unit.



Background & Context

The global energy market is actively seeking solutions that balance sustainability with
efficiency. The increasing integration of renewable energy sources, in particular, poses
new challenges related to power supply variability, necessitating highly efficient
conversion and flexible storage capabilities. Reverion's SOEC/SOFC technology offers
one of the optimal answers to this challenge. The standalone world-record electrical
efficiency of 74.2% pushes the boundaries of energy conversion, directly leading to
reduced operating costs and environmental impact. Furthermore, its ability to function as
an electrolyzer allows for the transformation of surplus renewable electricity into
'valuable energy' in the form of hydrogen, thereby enhancing the resilience of the energy
system. This technology is expected to play a crucial role in accelerating Germany's
'Energiewende' (energy transition), which aims to transition away from fossil fuels

towards renewable energy.

Strategic Significance & Outlook

The recent funding of over €150 million provides a powerful impetus for Reverion to
construct its megafactory near Munich, significantly scaling up the production of its
SOEC/SOFC systems. This expansion in production capacity will enable product cost
reduction and faster market supply, fostering broader adoption across industrial and
commercial applications. The widespread deployment of this innovative technology is
anticipated to accelerate the establishment of distributed energy systems, smart grids,
and the hydrogen economy, making significant contributions to global decarbonization
goals. Reverion's success is poised to serve as a prime example of technological

innovation in the global energy transition.

Source: https://www.munich-startup.de/en/news/150-millionen-euro-fuer-reverion-megafactory
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#06 Power to Hydrogen: AEM electrolyzer specs for
Antwerp 2026

Published September 24, 2026  Power to Hydrogen N)JLF—

| oveERVIEW

Power to Hydrogen (P2H2) has commenced commercial green hydrogen production
at the Port of Antwerp-Bruges, Belgium, utilizing a 500 kW AEM electrolyzer system.
This marks the first commercial deployment of their 250 kW AEM stack, capable of
producing up to 70 tons of green hydrogen annually for regional mobility and
industrial clients. The system showcases significant technical advancements,
including a stack lifetime exceeding 50,000 hours, a low degradation rate of 2

mV/kHr, and the crucial use of iridium-free catalysts.



| IN DEPTH

Key Findings

Power to Hydrogen (P2H2) has successfully launched commercial-scale green hydrogen
production at the Port of Antwerp-Bruges in Belgium, deploying a 500 kW advanced
Anion Exchange Membrane (AEM) electrolyzer system. This milestone represents the
first commercial application of P2H2’s 250 kW AEM stack technology, demonstrating its
capability to produce up to 70 tons of green hydrogen per year. The output is earmarked
for local mobility and industrial customers, significantly advancing the availability of clean

energy in a critical European industrial hub.

Technical / Clinical Details

The deployed AEM electrolyzer system is distinguished by several breakthrough
technical specifications. It boasts an impressive stack lifetime of over 50,000 hours and
an extremely low degradation rate of 2 mV/kHr, suggesting superior operational
longevity and reduced maintenance needs compared to conventional electrolysis
technologies. Crucially, the system employs an iridium-free catalyst, addressing a
significant cost driver in PEM (Proton Exchange Membrane) electrolysis, where iridium is
a rare and expensive noble metal. This innovation lowers manufacturing costs and
stabilizes the supply chain, enhancing the economic viability of green hydrogen.
Furthermore, the system is designed to deliver hydrogen at 30 bar directly, minimizing

downstream compression energy requirements.

Background & Context

The high cost of green hydrogen production, largely due to the expensive materials like
iridium used in catalysts for certain electrolyzer types, has been a major barrier to its
widespread adoption. P2H2's iridium-free AEM technology offers a compelling solution to
this challenge, positioning green hydrogen as a more competitive and sustainable
energy source. The Port of Antwerp-Bruges is one of Europe's largest industrial and
shipping complexes, making it an ideal location for pioneering decarbonization efforts.
This project not only supplies green hydrogen to local industries and transport sectors
but also contributes directly to the broader European Union's ambitious climate targets,
particularly the Hydrogen Strategy aimed at accelerating the deployment of renewable

hydrogen.



Strategic Significance & Outlook

The commercial operation initiated by P2H2 underscores the maturation of AEM
electrolyzer technology and its readiness for market deployment. This success is
expected to pave the way for larger-scale projects and broader adoption. The
combination of iridium-free catalysts and high durability is critical for driving down the
levelized cost of hydrogen (LCOH), making green hydrogen more economically
attractive. This development holds immense potential for accelerating the hydrogen
economy, particularly in hard-to-abate sectors such as heavy transport, steel
manufacturing, and chemical production. P2H2's contributions are set to play a pivotal
role in the global energy transition, providing high-efficiency and cost-effective green

hydrogen solutions.

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

hydrogen-production
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#07 IVECO & Toyota: 300kW hydrogen truck roadmap
for 2027 trials

Published September 28, 2026 IVECO / Empower Project 1% ') 7

| oveERVIEW

IVECO and Toyota are accelerating the development of long-range hydrogen trucks
featuring next-generation fuel cell technology. The project aims for a driving range
exceeding 900km, a 300kW fuel cell system, over 25,000 hours of durability, while
halving battery capacity and reducing vehicle weight. Testing is set to commence in
Q4 2026, with road trials planned for early 2027, poised to significantly impact the

decarbonization of heavy-duty transport in Europe.



| IN DEPTH

Key Findings

IVECO and Toyota are making substantial progress in developing long-range hydrogen
trucks equipped with next-generation fuel cell technology. This collaborative project
targets a driving range of over 900 km, a 300 kW fuel cell system, and durability
exceeding 25,000 hours, simultaneously aiming to halve battery capacity and reduce
overall vehicle weight. Initial testing is scheduled for Q4 2026, with road trials expected
in early 2027.

Technical / Clinical Details

The hydrogen truck under development integrates Toyota's advanced fuel cell stack
technology with IVECQO's commercial vehicle platform. The 300 kW fuel cell system
promises high energy conversion efficiency and rapid refueling times, offering
operational flexibility comparable to diesel trucks. Achieving a range of over 900 km
relies on optimized hydrogen storage solutions and a sophisticated vehicle energy
management system. The targeted reduction in battery capacity and vehicle weight will
directly translate to increased payload capacity and improved fuel efficiency, leading to

lower operating costs.

Background & Context

The heavy-duty transport sector accounts for a significant portion of global CO2
emissions, making its decarbonization an urgent priority. While battery-electric trucks are
suitable for short to medium-haul transport, they face challenges in long-haul
applications regarding range, payload, and charging time. Hydrogen fuel cell trucks
emerge as a strong contender to address these issues, offering quick refueling and zero-
emission operation. The IVECO-Toyota partnership is strategically positioned to
introduce practical zero-emission heavy trucks, supported by the ongoing development

of hydrogen infrastructure and regulatory frameworks in Europe.



Strategic Significance & Outlook

The planned road trials in early 2027 will be a crucial step in validating the practicality
and reliability of this next-generation hydrogen truck. Should the performance targets be
met, it is expected to accelerate the adoption of hydrogen fuel cell trucks in long-haul
transport, significantly driving the transition away from diesel. This technology is
essential for complying with stricter emission regulations, such as Europe's 'Fit for 55'

package, and holds the key to building a sustainable logistics system.

Source: https://truckandfleetme.com/news/iveco-and-toyota-target-longer-range-hydrogen-trucks-with-

next-generation-fuel-cell-technology/
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#08 SwRI: Hydrogen ICE vs diesel performance for
medium trucks

Published October 01, 2026 IndexBox USA

| OVERVIEW

Southwest Research Institute (SwRI) has completed development of an optimized
spark-ignited hydrogen internal combustion engine (ICE) for medium-duty
commercial vehicles, achieving near-zero tailpipe CO2 emissions while delivering
torque and performance comparable to diesel. This breakthrough leverages specific
design modifications, including optimized port geometry, larger intake valves,
hydrogen-specific fuel injectors, and turbocharging. The advancement marks a
significant step towards decarbonizing the commercial transport sector with a high-
performance, environmentally sound solution that could accelerate the transition to

sustainable mobility.



| IN DEPTH

Key Findings

Southwest Research Institute (SwRI) has successfully developed an optimized spark-
ignited hydrogen internal combustion engine (ICE) designed for medium-duty
commercial vehicles, achieving torque and performance levels comparable to
conventional diesel engines while producing near-zero carbon dioxide emissions from
the tailpipe. This represents a significant engineering milestone, demonstrating the
potential for hydrogen ICE technology to offer a robust, high-performance, and

environmentally friendly alternative for the commercial transport sector.

Technical Details

The new hydrogen engine incorporates several critical design enhancements to
maximize combustion efficiency and emissions performance. Key modifications include
optimized port geometry for improved air-fuel mixture flow, larger intake valves to
enhance volumetric efficiency, specialized hydrogen-specific fuel injectors for precise
fuel delivery, and a turbocharger to boost power output. These integrated improvements
allow the engine to maintain the demanding torque characteristics required for medium-
duty commercial applications, while utilizing hydrogen as a fuel to drastically reduce
CO2 emissions. The approach aims to provide a pathway for decarbonization that can
leverage existing manufacturing infrastructure, potentially offering a more rapid and cost-

effective transition than entirely new propulsion systems.

Background & Context

The global commercial vehicle industry faces mounting pressure to reduce greenhouse
gas emissions and meet stringent environmental regulations. While battery electric
vehicles (BEVs) and fuel cell electric vehicles (FCEVs) are gaining traction, hydrogen
ICE technology presents a viable alternative, particularly for applications requiring long
ranges and heavy loads, typical of medium-duty trucks. Its compatibility with established
engine manufacturing processes and potential for quicker adoption compared to entirely
novel powertrains makes it an attractive option for fleet operators and manufacturers.
SwRI’s expertise in powertrain development has been pivotal in advancing this
technology, addressing the performance and emissions challenges inherent in hydrogen

combustion.



Strategic Significance & Outlook

The successful development of SwRI's optimized hydrogen ICE is strategically important
for diversified decarbonization pathways in transportation. By offering a direct
replacement for diesel engines with comparable performance and vastly reduced
emissions, it opens up new avenues for hydrogen utilization beyond fuel cells. This
technology could play a crucial role in enabling a more rapid transition to zero-emission
commercial transport, especially in regions where hydrogen fueling infrastructure is still
nascent but expanding. Future efforts will likely focus on further cost reduction,
scalability, and broad commercialization partnerships to integrate these engines into
production vehicles, solidifying hydrogen ICE as a competitive solution in the future

energy landscape.

Source: https://www.indexbox.io/blog/swri-completes-optimized-hydrogen-engine-for-medium-duty-trucks/
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#09 Dongfeng: 400kW hydrogen commercial vehicle
specs for 2026

Published October 01, 2026 Chinese Truck Review China

| oveERVIEW

Dongfeng Motor unveiled its "Full Family" of hydrogen commercial vehicles at
Hanover, featuring three fuel cell stack options (120kW, 150kW, 400kW). These
vehicles boast an impressive maximum efficiency of 65%), power density up to
1,350W/kg, service life exceeding 33,000 hours, and a minimum operating
temperature of -40°C. With ranges of 500-800km and flexible hydrogen storage
(260L/35MPa, 400L/70MPa), Dongfeng solidifies its technical leadership in hydrogen

mobility, particularly in the heavy-duty sector.



| IN DEPTH

Key Findings

Dongfeng Motor has unveiled a comprehensive "Full Family" of hydrogen commercial
vehicles at the Hanover trade fair, featuring a diverse range of fuel cell stack options
from 120kW to a powerful 400kW. These vehicles exhibit remarkable performance
characteristics, including a maximum fuel cell efficiency of 65%, a mass power density
reaching 1,350W/kg, an extended service life exceeding 33,000 hours, and robust
operational capability down to -40°C. This launch positions Dongfeng as a significant

global competitor in the commercialization of hydrogen fuel cell technology.

Technical Details

The newly introduced hydrogen commercial vehicle series is equipped with a choice of
120kW, 150kW, or 400kW fuel cell stacks, designed to cater to various application
requirements. These stacks demonstrate exceptionally high system efficiency, ranging
from 64% to 65%, minimizing energy conversion losses. Their mass power density falls
between 547W/kg and 1,350W/kg, contributing to easier vehicle integration and weight
optimization. Notably, the declared service life of over 33,000 hours and a minimum
operating temperature of -40°C underscore the systems' reliability and durability across
diverse climatic conditions. The vehicles offer an impressive driving range of 500km to
800km, addressing long-haul transportation needs. Furthermore, flexible hydrogen
storage solutions are provided, including 260L at 35MPa and 400L at 70MPa, offering

versatility for different operational scenarios and fueling infrastructure availability.

Background & Context

China is aggressively promoting the development and adoption of New Energy Vehicles
(NEVs) as a national strategic priority, with hydrogen fuel cell vehicles forming a crucial
pillar of this initiative. In the commercial vehicle sector, in particular, hydrogen fuel cell
technology is gaining increasing traction as it effectively complements the limitations of
battery electric vehicles for long-distance haulage and heavy-duty applications. The
introduction of high-specification product lines by major automotive manufacturers like
Dongfeng is critical for accelerating the penetration of hydrogen mobility, not just within
China but also in international markets. This strategic move is expected to intensify the

global race for decarbonization in the automotive industry.



Strategic Significance & Outlook

Dongfeng Motor's "Full Family" of hydrogen commercial vehicles represents a significant
milestone in China's hydrogen energy strategy. These high-performance vehicles are set
to drive the adoption of hydrogen fuel cell commercial vehicles across various sectors,
including logistics, public transportation, and specialized heavy machinery. The extended
service life and low-temperature operational capabilities are particularly crucial for
expanding the applicability of hydrogen mobility in challenging climates and demanding
operational environments. Moving forward, Dongfeng is expected to focus on scaling up
mass production and expanding its market share both domestically and internationally.
This, in conjunction with ongoing hydrogen infrastructure development, holds the
potential to make a substantial contribution to achieving sustainable transportation

systems globally.

Source: https://ctinsa.com/ccnes/9644
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| oveERVIEW

The 'Kiko Maru' vessel has successfully completed the world's first demonstration
voyage in Osaka Bay, operating solely on a pure hydrogen engine. This landmark
achievement confirms the viability and efficiency of hydrogen engines for maritime
applications, setting a crucial precedent for zero-emission shipping technologies. The
project underscores Japan's commitment to maritime decarbonization and holds

significant potential to accelerate the green transformation of international shipping.



| IN DEPTH

Key Findings

The Japanese vessel 'Kiko Maru' has successfully executed the world's first
demonstration voyage in Osaka Bay, operating its engine exclusively on pure hydrogen.
This pioneering achievement definitively proves the technical feasibility of achieving
zero-emission targets within the maritime industry and paves the way for the

development of future green ships.

Technical / Clinical Details

The engine installed on the 'Kiko Maru' was specifically designed and modified to run
solely on liquid or compressed hydrogen, completely eliminating the use of conventional
fuels. During the demonstration voyage, the engine's power output, fuel efficiency, and
emission characteristics were thoroughly evaluated, confirming that pure hydrogen fuel
provides stable and reliable performance. Crucially, a significant reduction in greenhouse
gas emissions and other air pollutants was demonstrated, promising substantial benefits
for marine environmental protection. The tests gathered vital data concerning the
integrated fuel supply system, safety management protocols, and engine control
systems, which will form the foundation for future technological refinements and

commercialization.

Background & Context

The International Maritime Organization (IMO) has set ambitious goals for significantly
reducing greenhouse gas emissions by 2050, compelling the shipping industry to
transition to alternative fuels. Hydrogen, as a clean fuel that emits no CO2 upon
combustion, is garnering significant attention alongside ammonia and methanol. Japan
has been at the forefront of establishing hydrogen fuel supply networks and developing
hydrogen-related technologies; the 'Kiko Maru' demonstration voyage is a testament to
these efforts. This success particularly brightens the prospects for early adoption of
hydrogen-fueled vessels in specific operational contexts, such as island routes and

domestic shipping.



Strategic Significance & Outlook

The success of the 'Kiko Maru' demonstrates that hydrogen fuel is a viable option for the
international shipping industry's decarbonization journey. Moving forward, accelerated
research and development will focus on scaling this technology, addressing challenges
related to safety, economic viability, and the necessary fuel supply infrastructure. The
Japanese maritime industry is expected to leverage this achievement to advance the
development and practical application of world-leading hydrogen-fueled ships,
contributing to a sustainable future for shipping. International cooperation and policy
support will be instrumental in further promoting the widespread adoption of this

innovative technology.

Source: https://www.indexbox.io/blog/japans-kiko-maru-completes-world-first-hydrogen-only-engine-

demonstration-voyage-in-osaka-bay/
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