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The Hydrogen TCP

The Hydrogen Technology Collaboration 
Programme (Hydrogen TCP) was established 
in 1977 under the International Energy Agency’s 
auspices to pursue global collaborative hydrogen 
research and development and information 
exchange among its member countries.
 
Through the creation and conduct of more than 40 
research projects called Tasks, the Hydrogen TCP 
has facilitated and managed a comprehensive 
range of hydrogen R,D&D, and analysis activities.
 
The Hydrogen TCP envisions a hydrogen future on 
a clean sustainable energy supply that plays a key 
role in all sectors of the global economy.

With a 40+ year operating history and significant 
accomplishments to its credit, the Hydrogen 
TCP is the premier global resource for technical 
expertise in hydrogen R,D&D.

Mr. Paul Lucchese

Current Chair 
(2017-2023) of the 
Hydrogen TCP and also 
Head of the New Energy 
R&D program at CEA. 

Mr. Lucchese has been 
in the hydrogen and 
fuel cells field since 
2001, actively involved 
in national (Vice-chair 
of the French Hydrogen 
Association), European (Chair of Hydrogen Europe 
Research for 8 years, member of the FCH JU 
Governing Board) and international (Chair of the 
Hydrogen TCP since 2017) organizations.

He has a background in Nuclear Engineering 
(École Centrale de Paris) with a specialty in 
two-phase flow thermohydraulic, and a Master’s in 
Applied Chemistry. 

Among the activities he currently carries out is the 
intervention in conferences and events, the review 
of reports, strategies and roadmaps, and the 
participation in scientific committees.  

What it is

Chair & leadership team

The Leadership Team is formed by the Chair and 
two Vice-Chairs: 

Dr. Eiji Ohira 

Director General of the 
New Energy and Industrial 
Technology Development 
at NEDO, Japan.  

He has been responsible 
the overall strategy, 
execution and 
coordination of NEDOs 
research, development and demonstration project 
on fuel cell and hydrogen since 2013. He is also 
involved in the IEA Advanced Fuel Cells TCP and 
the International Partnership for Hydrogen and 
Fuel Cells in the Economy (IPHE). 

He graduated from the Tokyo University of 
Science and served as a visiting scholar at the 
Massachusetts Institute of Technology. 

Dr. Marcel Weeda

Senior Consultant 
for Energy Transition 
Studies at TNO, the 
Netherlands. 

He is program manager 
hydrogen at the Top 
consortium Knowledge 
and Innovation (TKI) 
New Gas (a Dutch 
network organization), 
member of the sounding board for the Dutch 
National Hydrogen Program, and is involved in 
the hydrogen production analysis task force under 
the IPHE. 

He has a background in Chemistry with a 
specialization in Chemical Technology and 
obtained his PhD on research into coal 
gasification in relation to an alternative iron and 
steel processes. 

He has been working at ECN, now TNO Energy 
Transition, since 2000. 
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Technical Secretariat

Executive Committee

The Hydrogen TCP

ARIEMA Energía y Medioambiente S.L. is the 
Technical Secretariat of the Hydrogen TCP since 
July 2020. 

ARIEMA is a Spanish company with more than 30 
years of experience in the hydrogen sector, including 
the management of sectoral associations and 
platforms. 

It is also one of the main Spanish companies 
that promote innovation projects, technology 
development, and public-private collaboration 
activities, having executed more than 100 R&D 
and innovation projects to date.

The Technical Secretariat 
Coordinator is Ms. Marina 
Holgado, Chemical Engineer 
and Energy Engineer with a 
Masters in Renewable Energies, 
Hydrogen Production and Fuel 
Cells. She is currently a Project 
Manager at ARIEMA. 

The Technical Secretariat 
Assistant is Ms. Olmar Rubio, 
Project Assistant at ARIEMA 
with a background in Interna-
tional Studies. 

The Hydrogen TCP’s Executive Committee (ExCo) 
is the main decision body. 

It is formed by representatives and alternates of the 
Participants (also called Members). 

As of December 2022, the Hydrogen TCP is formed 
by 25 Contracting Parties (23 Member Countries, 
the European Commission, and UNIDO) and 
9 Sponsors (companies and other organizations). 

ExCo meetings of the Hydrogen TCP play a critical 
role in guiding the organization's activities and 
ensuring that they align with the interests and 
priorities of its Members. They also serve to monitor 
the progress of the ongoing Tasks, or propose new 
ones in accordance with the TCP's objectives.

During the year 2022, there have been three ExCo 
Meetings: 89th (16th-17th May, Madrid + online), 
90th (27th-29th September, online), 91st (15th-16th 

December, Paris + online). 

91st ExCo Meeting at the IEA Headquarters in Paris

89th Exco Meeting was held in Madrid in May, 2022.
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A message from our Chair...

T he year 2022 has been a 
year of great successes, both 
for hydrogen and our TCP, 
the oldest organization for 
hydrogen international R&D 
collaboration (since 1977). 

The number of countries with a national 
hydrogen strategy, clear goals and targets 
for the development and implementation of 
these technologies is continuously increasing 
(over 25 in 2022), as well as the pipeline for 
hydrogen projects all around the world; from 
demonstration projects to GW-scale there was 
no week in 2022 that we have not heard of a 
new project being planned.

From the Hydrogen TCP we have focused on 
one main goal “providing technical value to 
the hydrogen community”, for this we continue 
increasing and diversifying our Task Portfolio. 

Two new Tasks have started working (Task 
42 on Underground Hydrogen Storage 
and Task 43 on Safety and RCS for large 
hydrogen energy applications) and Task 44 on 
Hydrogen from Nuclear Energy was approved 
in December’s ExCo Meeting and will start its 
work in early 2023.

We started conversations with more than 
ten countries interested in Hydrogen 
TCP’s activities and potentially joining our 
collaboration Programme, introducing the 
TCP to regions that will be key in hydrogen 
development such as Latin America or Africa.

In 2022 we went back to in-person Executive 
Committee Meetings, combining them with the 
possibility to connect online (hybrid meetings) 
giving the opportunity to those members that 
could not travel, to participate.

Getting to see our colleagues in person, after 
what felt as such a long time, has been a 
great boost of energy to the TCP and we have 
been fortunate enough to do so twice this 
year, first in Madrid in May and then in Paris in 
December. 

We are excited to continue our hybrid meetings 
in 2023, reinforcing our group while visiting 
more member countries.

Paul Lucchese
Chair of the IEA Hydrogen TCP

We co-organized three in-person events/
panels and participated in over 15 more. 
Increasing the outreach and impact for both 
the Hydrogen TCP and our current and 
planned activities.

The Hydrogen TCP, in collaboration with 
the Clean Energy Ministerial launched the 
first edition of the Hydrogen TCP Awards of 
Excellence, holding the Award ceremony in 
GCEAF in Pittsburgh in September. 

This resumes one beloved activity of our TCP 
that for many years hosted the IEA HIA Prize, 
recognizing people with outstanding and 
overarching contributions to the advancement 
of hydrogen science. 

We are very excited for all that 2023 will bring 
to our TCP, from new Tasks on much-needed, 
exciting and innovative topics (such as 
Hydrogen Certification, Natural Hydrogen, 
Renewable Hydrogen Production, Offshore 
Hydrogen Production or Mapping Roadmaps 
for the use of H2 in Industry) to new Members 
from different regions around the globe.

We continued strengthening our relationship 
with the IEA, the TCP network, and other 
international organizations working on 
hydrogen such as the Breakthrough Agenda 
for Hydrogen. 

We are willing to collaborate as much as 
possible to avoid overlaps and bring hydrogen 
to its maximum potential and ensure it plays a 
key role in the net zero energy scenario.

In 2023, we will keep working to reinforce our 
position as international technical knowledge 
source for hydrogen technologies, key R, D&D 
actor, and strategic collaborator.
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2022 Events

Hydrogen Online Workshop 
(3rd of March, Online)

The Hydrogen TCP at EHEC 2022
(16th-18th May, Madrid)

World P-t-X Summit
(23rd of June, Marrakech)

International Workshop on the Role of Low 
Carbon Hydrogen for a Net Zero Energy 
System
(22nd - 24th June, Aix-en-Provence)

Hydrogen 2022 - Reuters
(9th of June, Amsterdam)

Paul Lucchese presented “How to overcome the main 
hurdles for massive hydrogen deployment”. The Hydro-
gen Online Workshop comprises 24 hours of ground-
breaking, up-to-date and inspiring content from experts 
and industry leaders.

The European Hydrogen Energy Conference gathered more 
than 1000 attendees from more than 40 countries. The Hydro-
gen TCP held two parallel sessions and coordinated and chaired 
Plenary session 2 “Towards the Hydrogen Economy. Where we 
are. What we need”.

Our Technical Secretariat Coordinator presented in Panel 
5 “Technology Challenges” how the Hydrogen TCP is the 
key to international R&D collaboration to face and solve 
the challenges of the hydrogen value chain.

A joint international workshop coorganized between 
International Atomic Energy Agency (IAEA), the Hydrogen 
TCP and the Commissariat à l’énergie atomique et aux 
énergies alternatives (CEA).

Paul Lucchese participated in the second panel of Ammonia 
and International Agreements in the roundtable “International 
Collaboration in Shaping the Hydrogen Economy”. Reuters 
Events: Hydrogen 2022 gathered senior public and private 
sector leaders to build the global hydrogen economy.
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2022 Events

World Hydrogen Energy Conference
(WHEC 2022)
(30th of June, Istambul)

G7 Hydrogen Action Pact Workshop
(7th of July, Online)

Clean Hydrogen Mission Workshop
R&I: Opportunities, Challenges and 
Way Ahead
(4th of August, online)

“Hydrogen Economy Development in 
Ukraine”
(4th of August, online)

IEA Transport Coordination Group
Meeting 2022
(6th of September, Paris)

Paul Lucchese, Hydrogen TCP Chair, presented the 
work of the Hydrogen TCP on safety done until now 
and the planned work on safety and certification.

Paul Lucchese, presented the main challenges for 
rapid hydrogen deployment, focusing on why R&D is 
key for rapid & large –scale hydrogen deployment

The State Agency on Energy Efficiency and Energy Saving 
of Ukraine together with the business community “Ener-
gy Club” hold a series of highly specialized professional 
discussions on ways to develop the hydrogen economy in 
Ukraine.

Paul Lucchese delivered a general update on the 
Hydrogen TCP’s status in the annual meeting held at 
the International Energy Agency in Paris on the 6th 
of September.

Marina Holgado, Technical Secretariat Coordinator, 
presented “The International Energy Agency’s Hydro-
gen Technology Collaboration Programme for WHEC 
2022” at a parallel session.

2022 Events
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2022 Events

Task 40 in-person meeting
(22nd, September, Madrid)

Clean Hydrogen: A Call for Action
(22nd, September, Pittsburgh)

World Hydrogen Congress
(11th, October, Rotterdam)

H2LAC 2nd Hydrogen Congress for Latin 
America & the Caribbean
(4th, October, Cartagena)

H2LAC 2nd Hydrogen Congress for Latin 
America & the Caribbean
(4th, October, Cartagena)

María Pilar Argumosa Martínez, Spanish ExCo Rep-
resentative, explained at Task 40 in-person meeting, 
the Spanish contribution to the Hydrogen TCP and its 
involvement in the international enviroment.

Paul Lucchese participated in the second panel of 
the side event “Clean Hydrogen: A Call for Action” 
in the Global Clean Energy Action Forum.
This event was co-organized by IEA, Mission Inno-
vation and the Hydrogen TCP.

Hydrogen TCP vice-chair Marcel Weeda, chaired the 
Stream A” Low-Carbon Hydrogen Production”. The 
World Hydrogen Congress is a widely recognised as 
the premium annual diary date for the global clean 
hydrogen industry to unite, learn and build solutions.

From pilot to commercially viable projects: how do we 
make the leap?" 
Marina Holgado introduced the importance of international 
collaborative reserarch and exchange of experiences for 
accelerating massive hydrogen deployment.

2022 Events

"H2 certification , environmental & societal governance 
in LAC"
Marina also participated in closed sessions with key 
stakeholders to set the basis for a future H2 certification 
system.
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2022 Events

Monaco Hydrogen Forum
(21st, November, Monaco)

EU4ENERGY POLICY FORUM:
HYDROGEN
(22nd, November, Tibilisi)

Spanish Hydrogen Association 20th
Anniversary
(22nd, November, Madrid)

IETS 35th ExCo Meeting
(30th, November, online)

Olmar Rubio, Technical Secretariat Assistant, introduced 
the Hydrogen TCP at EU4ENERGY, an EU-funded pro-
gram that collaborates with IEA, Focus Countries, and 
other implementing parties to support sustainable energy 
policies and sector development at a regional level.

The Technical Secretariat Coordinator presented the 
program’s activities during the 20th Anniversary celebration 
of the Spanish Hydrogen Association (AeH2) which gather 
actors from the whole value chain in Spain.

The Vice-chair, Marcel Weeda, presented a 
status report of the Hydrogen TCP during the 
IETS 35th ExCo Meeting, detailing the task 
portfolio status and the activities the Hydro-
gen TCP is doing.

Paul Lucchese, IEA Hydrogen TCP Chair, participated in 
one of the Panel Conversations with the theme “Innovation 
Hubs: building centers of excellence in transportation and 
renewable hydrogen”.

2022 Events

82nd REWP Meeting
(18th, October, online)
Marina Holgado, Technical Secretariat Coordinator 
presented the Annual Briefing from 2022, highlighting 
the activities and advances that have been done since 
2021 update at the IEA Renewable Energies Working 
Party Meeting.
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2022 Milestones

Tasks

Meetings & Events

Tasks in definition

Members

During 2022, the Hydrogen TCP opened three 
new Tasks: Additionally, currently under definition process 

and drafting their Work Plans:
• Renewable Hydrogen Production 

(expected kick off Q2 2023)

• Offshore Hydrogen Production 
(expected kick off Q2-Q3 2023)

• Natural Hydrogen 
(expected kick off Q3 2023)

• Hydrogen Certification 
(expected kick off Q2 2023)

• International Hydrogen Supply Chains 
(expected kick off Q3-Q4 2023)

Two new sponsors joined the Hydrogen TCP 
Executive Committee

Four countries expressed their interest in starting 
a collaboration with the Hydrogen TCP

ExCo Members at the 91st ExCo Meeting
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The focus of the Hydrogen TCP in 2022 has 
been to strengthen its role as a reference entity in 
technical assessment. 

The first Hydrogen TCP Awards of Excellence 
became a reality and the Awards Ceremony  was 
held on September during the 13th Clean Energy 
Ministerial Meeting. 

Project “nuGen™ Zero Emission Haulage Solution 
(“ZEHS”)” succeeded not only in 2022 Awards 
topic of “Integrating electrolysis with wind, solar 
and/or nuclear energy”,  but also in demonstrating 
full integration of the hydrogen value chain from 
production to final use.  

Set at Anglo American Mogalakwena Platinum 
mine in South Africa, it is a fully integrated, 
end-to-end green hydrogen system, consisting 
of hydrogen production (demonstrating solar PV 
plant (340kW) and 3.5MW electrolyser), refuelling 
station and haulage system (2MW hybrid fuel 
cell-battery truck).

Also, the TRL Assessment activity started its 
first phase. This activity will  strengthen the 
collaboration with the IEA and other TCPs and 
position the Hydrogen TCP as a reference for 
technical knowledge, by providing updated 
information on all hydrogen TCP-related 
technologies, not only in terms of TRL but also 
deployment, cost reduction targets, main countries 
betting on each technology, key projects…

Strategic Activities Communication & Outreach

The Hydrogen TCP increased its impact & out-
reach, diversity of content, published more posts 
on participation in events and created new formats 
of content. 

In 2022 we launched an introductory video to the 
Hydrogen TCP, that has contributed greatly to dis-
seminate what we do and increase interest in our 
TCP.

Watch the video!

Follow us on social media

2022 Milestones2022 Milestones

https://twitter.com/IEA_Hydrogen/status/1577588889019113478?s=20
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjL39rtudH9AhV-UaQEHa6qB-QQFnoECAoQAQ&url=https%3A%2F%2Ftwitter.com%2FIEA_Hydrogen&usg=AOvVaw1l-jnqx8e_haV5Cgn1fFV0
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiItYuGutH9AhWoQaQEHSVyDQYQFnoECAsQAQ&url=https%3A%2F%2Fwww.ieahydrogen.org%2Fes%2F&usg=AOvVaw39ao76MRXOOFB86JxxzI-e
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiK7Kz6udH9AhXITaQEHQioDOwQFnoECAgQAQ&url=https%3A%2F%2Fes.linkedin.com%2Fcompany%2Fiea-hydrogen-tcp&usg=AOvVaw38KTjn3cnR7l91LOZoxiYn
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Tasks
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Task 40
Energy storage & conversion based on hydrogen

Task manager

Goals & Objectives

Contact

Timeframe

Research Areas

Task Participants

Michael Hirscher

hirscher@is.mpg.de

2019 – 2024

Develop reversible or regenerative hydrogen 
storage materials (solid or liquid) fulfilling the 
technical targets for mobile and stationary 
applications

Develop the fundamental and engineering 
understanding of hydrogen storage 
materials and systems that have the capacity 
of fulfilling Target I 

Develop materials and systems for energy 
storage and conversion based on hydrogen, 
including hydrogen storage for use in 
stationary, mobile and portable applications, 
electrochemical storage, and solar thermal 
heat storage

Porous materials as cryo-adsorbents for hydrogen (coordination polymer framework 
compounds, MOFs, ZIFs, COFs, and carbon-based compounds)
 
Magnesium- and intermetallic alloy-based hydrides for energy storage 

Complex hydrides (borohydrides, alanates, amides/imides-systems, magnesium-based 
compounds, reactive hydride composites)

Ammonia and reversible liquid hydrogen carriers

Catalysis

Electrochemical storage of energy (MH-batteries, ion-conduction) 

Hydride-based thermal energy storage

Research and development for hydrogen storage and compression

Curtin University, Griffith University, UCL Université 
du Québec à Trois-Rivières,CAS Dalian, South China 
Univ. of Technology, Aarhus University, CNRS, Hel-
mholtz-Zentrum Hereon, MPI Kohlenforschung, MPI 
Intelligente Systeme University of Crete, Ben Gurion 
University, Technion Haifa University, Turin, University 
of Pavia, Univ. Bologna,Tohoku Univ., AIST, Shibaura 
Institute of Technology, KIST, IFE, UiO Univ. Autonoma 
de Madrid,Uppsala Univ., Stockholm Univ., Utrecht 
Univ.,Salford Univ., Univ. of Birmingham, Hiden Iso-
chema, Univ. of Nottingham,NREL, NIST, Sandia NL, 
LLNL, PNNL, DoE, Univ. of Hawaii
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Key Events Timeline Main deliverables

Forward-Looking

Metallic and complex hydride-based 
electrochemical storage of energy

Magnesium- and intermetallic alloys-based 
hydrides for energy storage: modelling, synthesis 
and properties

Hydride-based thermal energy storage

Hydrogen storage in complex hydrides: past 
activities and new trends

Research and development of hydrogen 
carrier-based solutions for hydrogen compression 
and storage

Fundamentals of hydrogen storage in nanoporous 
materials

Hydrogen storage in liquid hydrogen carriers: 
recent activities and new trends

15th - 18th May 2022
Louvain-la-Neuve, Belgium
Host: Yaroslav Filinchuk
Participants: 16 (14 Europe, 1 Canada, 1 USA)

• Status review papers in Progress in Energy
• Reports and discussion on next 3 years

18th – 21st September 2022
Miraflores de la Sierra, Madrid, Spain  
Host: Xose Ares
Participants: 22 (13 Europe, 4 USA, 
3 Australia, 1 Canada, 1 Israel)

•  Presentations of projects

Tuesday 9th to Friday 12th May 2023
Nottingham, UKHosts: David Grant (Gavin 
Walker, Martin Dornheim) 

1st in-person meeting

2nd in-person meeting

Next in-person meeting

https://iopscience.iop.org/article/10.1088/2516-1083/ac665b
https://iopscience.iop.org/article/10.1088/2516-1083/ac665b
https://iopscience.iop.org/article/10.1088/2516-1083/ac7190
https://iopscience.iop.org/article/10.1088/2516-1083/ac7190
https://iopscience.iop.org/article/10.1088/2516-1083/ac7190
https://iopscience.iop.org/article/10.1088/2516-1083/ac7190
https://iopscience.iop.org/article/10.1088/2516-1083/ac7190
https://iopscience.iop.org/article/10.1088/2516-1083/ac7499
https://iopscience.iop.org/article/10.1088/2516-1083/ac7499
https://iopscience.iop.org/article/10.1088/2516-1083/ac7cb7
https://iopscience.iop.org/article/10.1088/2516-1083/ac7cb7
https://iopscience.iop.org/article/10.1088/2516-1083/ac7cb7
https://iopscience.iop.org/article/10.1088/2516-1083/ac8d44
https://iopscience.iop.org/article/10.1088/2516-1083/ac8d44
https://iopscience.iop.org/article/10.1088/2516-1083/acac5c
https://iopscience.iop.org/article/10.1088/2516-1083/acac5c
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Task 41
Analysis & Modelling of Hydrogen Technologies

Task manager

Goals & Objectives

Contact

Timeframe

Task structure

Task Participants

Robert Dickinson

robert.dickinson@hydricity.com.au

2020 – 2024

Objectives of this task included developing:

• An updated and updatable long-lasting 
database on hydrogen technologies 

• An improved appreciation of hydrogen 
energy modelling

• Support of decision-making

• Closer collaboration between the
Hydrogen TCP and the ETSAP analysis 
community

Data consolidation of parameters describing hydrogen technologies: 
During and since the definition of this Task, the growth of the hydrogen industry accelerated 
exponentially. 
To keep up with the frenetic pace of industry growth, the originally envisioned database would have 
had to evolve too quickly to be established and maintained as a mere TCP Task.

Develop knowledge of how to model hydrogen in the value chain & improve current methods: 
As reported in RSER, we classified hydrogen models based on 29 studies. We identified nine 
model archetypes, each of which has associated challenges. We considered potential solutions to 
those challenges and suggested future work. There is a need for international collaboration among 
countries within which one or more electricity markets already have a very high proportion of VRE.

Collaboration with analysts in IEA HQ Analytics and the ETSAP community: 
The final report for this sub-task is available for download on the ETSAP website. Suggested future 
work includes modelling the impact of inherited CO2-e emissions along the paths from production 
to end products. Such work would lead to a productive collaboration between modelling hydrogen 
certification schemes.

Review reports from IEA: 
Task 41 participants contributed to reviews of all of IEA’s hydrogen reports over the course of the 
Task.

CAPEX, Hydricity Systems, Monash University, Austrian 

Energy Agency, Natural Resources Canada, Air Liquide, 

CEA, IRENA / McKinseyk, FFE, ENEA, Politecnico di Torino, 

Te Pūkenga - Unitec, IFE, Direçao-Geral de Energia e Geo-

logía, Tecnalia, IMDEA, IDAE, Fundación Hidrógeno Aragón, 

TNO, UCL

CLOSING TASK
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Activities, products and
deliverables 

Key Messages

• June 2022:  Herib Blanco, Jonathan Leaver, 
Paul E. Dodds, Robert Dickinson, Diego 
García-Gusano, Diego Iribarren, Arne Lind, 
Changlong Wang, Janis Danebergs, Martin 
Baumann, “A taxonomy of models for investi-
gating hydrogen energy systems”, Renewable 
and Sustainable Energy Reviews,  167 (2022) 
112698

• August 2022:  Lead authors: Paul Dodds, 
Daniel Scamman, Kari Espegren; with Markus 
Blesl, Jan Duerinck, Patrícia Fortes, Hiroshi 
Hamasaki, Antti Lehttila, Shivika Mittal, 
Kannan Ramachandran), Eva Rosenberg, 
“Final Report for the IEA/ETSAP Project: 
Modelling of hydrogen”

• Modelling hydrogen is complex because no 
single archetype covers all the features and 
applications of hydrogen.

• Soft-linking or modelling suites can overcome 
this challenge.

• In general, hydrogen modelling applications 
are new relative to legacy applications. Some 
developers are progressing well, including 
TIMES / ETSAP (see below) and Energy 
Exemplar’s PLEXOS.

• No existing models adequately deal with 
electricity markets in regions with very high 
VRE proportions. Hence further work in this 
area is very highly recommended.

• Best-practice guidelines for representing 
hydrogen in energy system models, focusing 
on TIMES, were developed and presented in 
the ETSAP collaboration report.

• We developed a comprehensive reference 
energy system (RES) for hydrogen in ETSAP 
models.

• Extending this work to model the flow of 
inherited CO2-e emissions would lead to a 
productive collaboration with certification 
scheme development.

https://doi.org/10.1016/j.rser.2022.112698
https://doi.org/10.1016/j.rser.2022.112698
https://iea-etsap.org/index.php/etsap-projects
https://iea-etsap.org/index.php/etsap-projects
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Task 42
Underground Hydrogen Storage (UHS)

Task manager

Goals & Objectives

Contact

Timeframe

Task structure

Task Participants

Serge van Gessel

serge.vangessel@tno.nl
IEA-TCP-UHS@tno.nl

2022 – 2024

Focus on R&D&D challenges to establish 
the technical & socioeconomical viability 
of UHS as a preparation for responsible 
demonstration and upscaling. 

Storage options in porous reservoirs, salt 
caverns, and lined-rock caverns. 

Technical feasibility of fast-cyclic and 
high-performance injection and production, 
as well as optimal management of dense 
clusters of them. 

The technical viability of H2 storage in porous 
reservoirs is relatively less established, and 
as such, it is still under more fundamental 
scientific and technological investigations.

H2 Conversion & contamination: this subtask focuses on microbial and geochemical processes.

Storage Integrity: this subtask specifically focuses on the subsurface processes and properties 
which determine the integrity and sealing capacity of the underground store as well as the geome-
chanical behaviour in response to (fast) cyclic injection and production of hydrogen

Storage performance: this subtask focuses on aspects and approached to determining and improve 
the performance of storage operations.

Surface facilities & wells: this subtask specifically focuses on the storage infrastructure elements.

Economics & system integration: this subtask aims to evaluate and determine various drivers, 
boundary conditions, pathways for system integration and general economic parameters that will 
help to evaluate roadmaps for demonstration and development of UHS.

Planning, regulation, safety & society: this subtask aims to compile and share information and 
knowledge from other subtasks into recommendations, guidelines, best practices and decision su-
pport information targeting a broad range of stakeholder.

HYCHICO S.A., RAG Austria AG, OMV Group, Woodside Energy, Univ. 
of Adelaide, Curtin Univ., Lochard Energy, Dalian, Institute of Chemical 
Physics | DICP, Clean Hydrogen Partnership, Gas Storage Denmark, 
SaltPower, GeoStock , Univ. of Grenoble, Helmholtz Centre Potsdam, GFZ, 
Ruhr-Universität Bochum, DBI Gas- und Umwelttechnik GmbH, STORAG 
Etzel, TU Bergakademie Freiberg, ENI, Univ. of Turin, TNO, Utrecht Univ., 
EBN, Gasunie, Shell, Delft Univ. of Technology, Deltares, Wageningen 
Univ. & Research, SodM - State Supervision of Mines, Nobian, NORCE 
Norwegian Research Centre AS, University of Bergen, IFE, REN, Petro-
leum Naturgy Energy Group, Fundación del Hidrógeno en Aragón, Centro 
Nacional del Hidrógeno, REPSOL, Enagas, Univ. of Edinburgh, Edinburgh 
Napier Univ., Centrica, BP, RPS Group, Univ. of Birmingham, British Geolo-
gical Survey, Atkins Global, Applied Seismology, Herriot Watt Univ.,

Halliburton, Gas Technology Institute, DOE, Orion Geomechanics LLC
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Key Events Timeline Key Messages

Forward-Looking

First Task Report: Technology Monitor for UHS
(in prep, expected publication in March 2023)

TRL Assessment report IEA
Submitted 29 july 2022

(Co-)organizing events
• 11-14 July: First UHS Summer School (TU-

Delft)
• 17-18 Nov.: In person Task Workshop, Brus-

sels (CHJU)
• 2 December: UHS workshop Perth (Curtin 

University)

Representation at events (2022)

10 February: UHS Workshop/Webinar (DOE)
4 May:            Living on Hydrogen (Norce)
20 May: EHEC Madrid
23 November: GeoHydrogen – Hannover (BGR)

Online Task Meetings/Workshops

• 11/12 April: Main Kick-Off

• 10 May: Subtask A Meeting & Workshop

• 17 May: Subtask B Meeting & Workshop

• 24 May: Subtask E Meeting & Workshop

• 7 June:  Subtask D Meeting & Workshop

• 14 June:  Subtask C Meeting & Workshop

• 13 September: Subtask C Meeting & Work-
shop

• 20 September: Subtask A Meeting & Work-
shop

• 27 September: Subtask B Meeting & Work-
shop

• 29 September: Subtask D Meeting & Work-
shop

The Technology Monitor Report formulates 
recommended actions for industry, research 
organizations and other stakeholders of UHS that 
are aimed at enabling a safe and responsible 
demonstration and implementation of UHS.
These will be published in Q1 2023.

The way forward to deliver UHS at scale: 
commercial implementation and upscaling of 
UHS hinges on several key barriers that need to 
be resolved. Based on current experiences, the 
following main knowledge gaps and key actions 
are formulated:

1. Increase technological confidence in UHS 
based on lab and pilot tests.
There is insufficient practical information and 
experience from real subsurface hydrogen 
injection and extraction activities in order to 
reliably predict and monitor the behaviour and 
impacts of hydrogen in porous reservoirs.

2. Develop a market for UHS.
The market for UHS is still very immature. 
There is often a lack of reliable information on 
certain cost aspects, revenues and the long-term 
economic viability to justify the high investments 
associated with the development of UHS projects. 

3. Risk assessment and uncertainty reduction.
There is a lack of basic information and models 
to support an integrated assessment and 
quantification of risks. This concerns validated risk 
reduction measures, reliable hazard predictions, 
monitoring of risks, quantification of impacts, 
mitigation options, agreed standards and norms, 
etc.

4. Increase Societal Embeddedness Factors
The implementation and commercialization of 
UHS will only be possible with the appropriate 
level of societal embeddedness. The following 
actions are recommended to support govern-
ments, stakeholders and public in defining the 
framework and criteria for establishing a social 
license to operate
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Task 43
Hydrogen Safety and RCS of 
large-scale hydrogen energy applications

Task manager

Goals & Objectives

Contact

Timeframe

Task structure

Dr. Andrei V. Tchouvelev

andrei.tchouvelev@hydrogencouncil.com

2022 – 2025

• Large scale compressed and liquid hydrogen 
energy systems and applications.

• Common horizontal safety & regulatory 
attributes of emerging large scale H2 energy 
systems and applications.

• Developing uniform methodologies via case 
studies, available PNR and their results’ 
synthesis and analysis.

• Practical recommendations and solutions for 
industry and standardization and regulatory 
bodies:

a.Inform relevant international and national 
RCS development activities.
b.Help H2 industry with market deployment 
and establishment of best practices. 

• Development of joint products such as 
peer-reviewed publications, educational and 
training materials, conference papers, white 
papers, reports, new work item proposals for 
standard development, etc.   

Subtask A: Social comprehensive risk.

Subtask B: Safety culture & Management system.

Subtask C: To harmonize: Consequence models, harm criteria, assumptions, QRA database.

Subtask D: Sample of various standard requirements posing harmonization challenges for 
hazardous areas classification.

Subtask E: Sample of data for future analysis for industry recommendations to improve hydrogen 
system safety.

Subtask F: Inform RCS; ISO, IEC, CEN/ CLC, Global SDOs, global government bodies, IMO, 
ICAO, Rail. Inform industry; Hydrogen council, EIGA/CGA, Ammonia/LOHC stake holders, others.

Task Participants
IEC/SC 31J, U of Ottawa Department of Mechanical Enginee-
ring, UQTR Université du Québec à Trois-Rivières, DSG,DTU, 
Air Liquide, Airbus SAS, Bureau Veritas, Engie Lab CRIGEN, 
Technip Energies, Cellcentric GmbH & Co. KG, DIN, KIT , 
VDMA Verband Deutscher Maschinen- und Anlagenbau e.V., 
TUV SUD Rail, Hydrogen Council, Hydrogen Council ABSL, 
IA HySafe ABSL, ISO/TC 197 ISO, CRIEPI, KHI, Total Energy 
Company, Yokohama National University, EC, NEN, NTNU, 
University of Bergen, University of Stavanger, University of 
South-Eastern, Vysus Group Industrial Risk, University of Uls-
ter, HYSAFER , IGEM, U of Warwick, ARUP, ITM Power, HSE 
Health and Safety Executive, CHS, CPERS , NREL, Sandia 
Laboratories, Shell Hydrogen, UMD University of Maryland, 
ITM Lund University, SCCA, SGA 
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Key Events Timeline Key Messages

Forward-Looking

1st in-person meeting in Buxton, UK, HSE, 
October 17-21, 2022.

On October Andrei V. Tchouvelev, Director Safety 
and Regulatory of the Hydrogen Council and 
IEA TCP Hydrogen Task 43 Manager, was proud 
to lead thirty-five of the world’s most eminent 
hydrogen safety specialists from 27 organizations 
worldwide, who met at HSE Science and 
Research Centre in Buxton to kick off in-person 
Task 43 activities, hosted by Stuart Hawksworth, 
Head of HSE’s Centre for Energy.

Next in-person meeting: February 27 – March 3, 
2023 at NREL, USA

Develop joint papers for peer-reviewed journals 
(like IJHE) and relevant conferences (like ICHS)

Develop recommendations to RCS, ISO, IEC, 
CEN / CLC, Global SDOs, Global government 
bodies, IMO, ICAO, Rail 

Develop recommendations to Industry: Hydrogen 
Council, EIGA / CGA, Ammonia / LOHC stake-
holders, Others.

IEA Hydrogen TCP Task on Hydrogen Safety was 
originally launched in October 2004. Its focus has 
been on enriching the knowledge and closing 
gaps regarding hydrogen properties as well as 
further enhancing the elements of risk analysis.

A significant change of pace of introduction of 
RES-based clean energy technologies that have 
significant hydrogen content into the marketplace 
changes the narrative around safety. Global 
regulatory bodies have set aggressive targets to 
reduce pollution and carbon footprint to protect 
international environment.

As a result, new hydrogen energy applications are 
being developed and deployed at a large scale in 
addition to light duty vehicles infrastructure.
These applications, however, all have common 
topics that need to be addressed to resolve 
safety and regulatory issues pertaining to their 
deployment into the public domain. 

These common topics that cut across or 
horizontally through these applications 
and include large scale compressed and 
liquid hydrogen systems, safety culture and 
management system, uniform methodologies 
for safety distances and hazardous areas 
classification, large scale electrolysis and confined 
environment.

Thus the objectives of Task 43 is to develop 
practical recommendations to industry, SDOs and 
regulators pertaining to large scale deployment of 
hydrogen energy systems and applications.
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Task 44
Hydrogen From Nuclear Energy (HYNE)

Task manager

Goals & Objectives

Contact

Timeframe

Task structure

Gilles Rodriguez

gilles.rodriguez@cea.fr

2022 – 2025

This Task aims to identify and provide 
analysis on the development of Hydrogen 
production from Nuclear Energy. 

This Task will serve as a platform and 
framework for sharing and contributing 
information one the different possibilities of 
Hydrogen production from Nuclear Energy by: 

- Identifying the on-going and planned 
activities in this subject

 - Providing an holistic analysis of the 
situation, context and constraints to identify 
all conditions to fulfill for this technology to be 
deployed.

Subtask 1: State of the art / Data and Knowledge Acquisition

Subtask 2: Process of hydrogen production systems from nuclear energy

Subtask 3 : Hydrogen production for high value products and services

Subtask 4: Business case model analysis & scenarios

Subtask 5: Recommendations, stakeholder engagement, communication & dissemination

Subtask 6: Task management and coordination

Preliminary Participants

Air Liquide, Airbus SAS, ARUP, Bureau Veritas, Cellcentric 
GmbH & Co. KG, CHS, CPER, CRIEPI Central Research Insti-
tute of Electric Power Industry, DIN, DSG, DTU, EC, Engie Lab 
CRIGEN, HSE Health and Safety Executive, Hydrogen Council 
Hydrogen Council ABSL, IA HySafe ABSL, IEC/SC 31J, IGEM, 
ISO/TC 197 ISO, ITM ITM Power, KHI), KIT, Lund University 
(Sweden), NEN, NREL, NTNU, Sandia Laboratories (USA), 
SCCA, SGA, Shell Hydrogen, Technip Energies, Total Energy 
Company, TUV SUD Rail, University of Bergen, U of Ottawa 
Department of Mechanical Engineering, U of WarwickFIRE, 
University of Stavanger, UMD Unoversity of Maryland, Univer-
sité du Québec à Trois-Rivières, University of South-Eastern, 
University of Ulster, HYSAFER, VDMA Verband Deutscher 
Maschinen- und Anlagenbau e.V., Vysus Group Industrial Risk, 
Yokohama National University.

Kick-off January 2023



Contracting Parties



Key data from our Members*

*based on data provided by Hydrogen TCP Member Countries

Perspectives from our Members on H2 Pipeline Infrastructure:

+$35 Billion 
Expected investment on hydrogen 

from our member countries

Current electrolysis capacity

Total renewable capacity by 2030

Number of H2 projects ongoing
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Australia
ExCo Representatives
R: John Curtin Distinguished Professor 
Craig Buckley, Curtin University
A: Dr. Andrew Dicks, Griffith University 

Hydrogen Strategy & Targets

Policy-related matters 

2022 milestones & key messages

The Australian Hydrogen Centre (AHC) has 
undertaken a detailed feasibility study to inject up 
to 10% hydrogen blended into the gas networks 
of regional towns in South Australia and Victoria.  
The basis is that each town has 10 MW 
electrolyser capacity. 
 
Most states in Australia are funding hydrogen 
projects through dedicated funds.   
Queensland has issued a Hydrogen Industry 
Workforce Development Roadmap.

Queensland, Victoria and NSW signed an MOU 
to develop an interstate hydrogen highway, a call 
for proposals for the Hume Highway was issued in 
July 2022 with the goal of completion by 2026.  

Green Hydrogen transport projects are ongoing 
in WA through the FEnEx CRC and the WA State 
Government.

Relevant activities for this year:

• Queensland, Victoria and NSW signed an 
MOU to develop an interstate hydrogen 
highway and a call for proposals for the Hume 
Highway was issued in July 2022 with the goal 
of completion by 2026.

  
• On 20 July 2022 the Queensland Government 

released the 2022-2032 Queensland 
Hydrogen Industry Workforce Development 
Roadmap

• Australia hosted the 17th International 
Symposium on Metal-Hydrogen Systems in 
Perth 30 October – 4 November 2022. 
There was also a 2 day MH2022 Summer 
School (Oct. 28-29, 2022).

• Fortescue Future Industries have several 
green hydrogen production projects planned. 
Partners include several Countries, AGL, APA 
Group, Inpex, Jemena, Osaka Gas Australia

• Black and Veatch and the Australian Hydrogen 
Council have plans to develop a $970 M 
hydrogen industry in Australia to supply green 
ammonia to Asian and domestic markets.

Hydrogen funding programs were announced, 
including $464 million for the ‘Activating a 
Regional Hydrogen Industry: Clean Hydrogen 
Industrial Hubs’ program

• Invested over $300 million to support 
development of CCS and CCUS projects

• Awarded over $100 million for three 10 MW 
hydrogen electrolyser projects

• Provided more than $300 million in funding 
for research, development and demonstration 
activities.

• Direct Australian Government support for the 
hydrogen industry is now over $1.2 billion.

Main Priorities for New Tasks 
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Infrastructure

• Desert Bloom Hydrogen – under development 
with Osaka Gas in the Northern Territory, 
10 GW modular off-grid with Water-from-air 
technology.

• Infinite Blue Energy (WA) Arrowsmith project 
commences production in 2025, with 23 
tonnes per day of green H2, from solar and 
wind.  
Development is planned in 4 stages to achieve 
2.5 GW delivering 300 tpd with offshore 
loading terminal via triple subsea cryogenic 
pipelines for export.  Should have the capacity 
to be able to expand to 5 GW.

• Asian Renewable Energy Hub (consortium 
of InterContinental Energy, CWP, Pathway, 
Vestas and BP). 
Full capacity of 26 GW renewable energy, 1.25 
MTPA Hydrogen, 9.9 MTPA green ammonia. 
Pre-FEED in progress. 

• Green Liquid Hydrogen Export Project – Origin 
Energy, Kawasaki Heavy Industries, Under 
development, MOU with port of Townsville.

• Port Pirie Green Hydrogen Project (SA) Under 
development, FEED $5 million in progress, 
with $75 Million full scale project with 85 MW 
electrolyser.

• Tiwi H2 Project by Provaris Energy Ltd for 
hydrogen export from Northern Territory, under 
development with FID late 2023/ early 2024.   

• FEnEX has 4 Programs of which Program 2 is 
Hydrogen Export and Value Chains. Professor 
Craig Buckley is the Program 2 Lead. Several 
hydrogen RD&D projects in FEnEx ongoing 
including a Green Hydrogen for Road 
Transport in WA project.

• WA Government Renewable Hydrogen 
Transport Project – Partners: Woodside 
Energy, BGC and Centurion

• Funding established for ARK Energy 
(Queensland) to produce green hydrogen to 
fuel 140 tonnes (Hyzon) hydrogen trucks from 
Sun Metals refinery to Townsville.  

• Stanwell Corporation (Queensland) funding 
FEED study for up to 800 tonnes per day by 
early 2030s.  Funding partners include Iwatani 
Corporation, Kawasaki Heavy Industries, 
Kansai Electric Power Corp, Marubeni Corp 
and APA Group. 

The project includes a large-scale renewable 
hydrogen production facility at Aldoga near 
Gladstone and a liquefaction and shipping 
facility at the Port of Gladstone.

• South Australian Government Hydrogen 
Facility (250 kW electrolyser) storage and fuel 
cell to provide dispatchable power. 

• Yuri Renewable Hydrogen to Ammonia 
Project is now under construction in WA 
(with Yara Pilbara Fertilizers) and scheduled 
for completion in 2024.  10 MW electrolyser 
producing up to 640 tonnes of hydrogen p.a. 

• HyResource currently lists 111 hydrogen-
related projects (106 in Australia and 5 in New 
Zealand) of which 21 are operating.

R&D&D Projects    

The Plan to Deliver Net Zero The Australian 
Way ISBN 978-1-925364-87-3 (online)

State of Hydrogen 2021. Australian Govern-
ment Dept. of Industry, Sciences, Energy 
and Resources

KPMG Hydrogen Newsletter, August 2022 

References   

Tasks currently participating in  

https://71db074b55a549f69395375b72dadcc6.marketingusercontent.com/m/view/otSGoPN54jYCK4QokwWxPzMqWba3Br7Q9yZu4GoaFF4x#msdynttrid=OerAEyfpbnG4wVI3s2lUcAMIr341yjsYdMV8LAeupMY
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Austria
ExCo Representatives
R:Theodor Zillner, Federal Ministry Repub-
lic of Austria, Climate Action, Environment, 
Mobility, Innovation and Technology
A: Horst Steinmüller, WIVA P&G

Hydrogen Strategy & Targets

Austrian Hydrogen Strategy was published on 2. 
June 2022. 

The Strategy has four pillars:

Production of renewable hydrogen: Installed 
capacity by 2030 1 GW, it means 112.000 to 
green hydrogen will substitute 80 % of today’s H2 
demand by 2030

Efficient use of renewable hydrogen: Hydrogen 
should only be used where fossil gas cannot be 
substituted in any other way

Hydrogen Infrastructure: Use of existing gas 
pipelines for hydrogen transport. New hydrogen 
pipelines mainly for industrial use 

International partnerships: EU projects, Mission 
Hydrogen

Main Priorities for New Tasks 

Tasks currently participating in  

Policy-related matters 
Policy development

The expansion of the hydrogen economy must 
take place along the entire innovation chain and 
must include players along the value chain. 

The Austrian federal government is therefore 
focusing on climate-neutral industry both 
in research and development and in the 
construction of demonstration plants and initial 
facilities. To this end, forces are being combined 
and close cooperation is taking place across 
several ministries with the involvement of many 
stakeholders. 

Funding allocated to Hydrogen 

• Austrian companies are involved in 4 IPCEI 
projects. Two in “Hy2Tech” and two in 
Hy2Use

Infrastructure

Some developments achieved during 2022 are:

Electrolysis power: 

• About 11 MW is installed

• About 22 MW is planned in 2023

• About 200 MW by 2026
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In the energy flagship region WIVA P&G pursues 
demonstrating the conversion of the Austrian 
economy to a largely CO2-neutral structure with 
the production and use of renewable hydrogen as 
an important component. 

Most of the R&D&I projects are handled from 
WIVA P&G. End of 2022 further five projects in 
the areas of hydrogen production, transport, and 
application with a total volume of 160 M€ will start.

A major theme will be building up three “Hydrogen 
Valleys”, with different focuses along the whole 
value chain in the following years.

R&D&D Projects    
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Belgium
ExCo Representatives
R: Prof. Joris Proost 
UCLouvain
A: Adwin Martens 
Director WaterstofNet

Hydrogen Strategy & Targets

Policy-related matters 

2022 milestones & key messages

In 2022, the Federal Belgian government 
published an updated  hydrogen strategy aimed at 
promoting the use and production of hydrogen in 
the country and its regions, Flemish and Wallonia. 

The main objectives are to import hydrogen 
through Flemish ports, decarbonize industrial 
clusters in Flanders and Wallonia, and built a 
dense hydrogen backbone. 

Belgium has set a goal to import 20 TWh of 
hydrogen by 2030 and 200-350 TWh by 2050, 
with a target to produce 150 MW of hydrogen 
via electrolysis by 2026. The government has 
proposed a pioneering legislative framework for 
hydrogen transport via pipelines, which will be 
concluded in 2023. 

The Belgian government has also allocated 
funding for a hydrogen expertise center, dedicated 
funding calls for hydrogen projects, and funding 
for R&D and energy through the Belgian Energy 
Transition Fund and the EU Recovery and 
Resilience Plan

• Update Federal Hydrogen Strategy (Oct 
2022)

• Approval of IPCEI-projects

• The various governments of Belgium have 
concluded MoUs on H2 with Namibia, Oman 
and Tasmania

• Belgium signed the Esbjerg declaration 
together with DK, NL and DE pledging to 
transform the North Sea in a renewable 
energy hub, with offshore wind and green 
hydrogen production.

• Belgium has announced the creation a 
Belgian Hydrogen Council, to be set up in 
2023

• Belgium becomes first country in the world 
to propose a Hydrogen Law, a legislative 
framework for hydrogen transport via 
pipelines

• Update Federal Hydrogen Strategy (Oct 
2022), with 395 million reserved for the devel-
opment of the backbone

• BE becomes first country in the world to pro-
pose a Hydrogen Law, a legislative framework 
for hydrogen transport via pipelines

• Approval of IPCEI-projects, like hydrogen and 
methanol production, backbone development 
and two gigawatt electrolyser factories in Flan-
ders and Wallonia

• The Belgian federal government launched 
a “Clean Hydrogen for Clean Industry” call, 
worth 50 million

Main Priorities for New Tasks 

• The Flemish government extended its 
“Ecologiepremie+” to support for hydrogen 
and dual fuel trucks
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Infrastructure

At the end of 2022 in Belgium 5 public hydrogen 
refueling stations are operational (Zaventem, 
Halle, Antwerp, Wilrijk, Haasrode), with 4 of them 
350/700, only Haasrode has only 700 bar

In Oliginies the first dedicated HRS for heavy duty 
has been opened

Two additional HRS are under construction 
(Erpe-Mere, Herve)

Hydrogen production projects under development, 
HyOffwind (25 MW), North-C-Hydrogen (67 MW), 
Power to Methanol (10 MW), Plug (100 MW), 
Columbus e-methane production (75MW)

Natural gas operator Fluxys developed and pre-
sented the basic design of a hydrogen  backbone 
for Belgium, being connected to Germany, The 
Netherlands, Luxemburg and France

Based upon bottom-up consultation Fluxys de-
veloped first indicative trajectories for hydrogen 
pipeline in following industrial clusters in Antwerp, 
Ghent, Liège, Mons, Charleroi

• Within the Belgian Energy Transition Fund, 
several new projects have been started in 
Q4 2022, a.o. on the feasibility and testing 
required for offshore hydrogen production, 
novel technology for ammonia cracking, 
transport of H2 in existing gas pipelines more 
specifically on mitigating H2 uptake by adding 
gas inhibitors and pipeline surface treatment, 
import scenarios from different regions in the 
world. 

• On regional level, in Flanders several projects 
are running/have been started on hydrogen 
production (novel electrolyser technology, 
direct conversion of sunlight in hydrogen 
via hydrogen panels…), hydrogen storage 
(artificial clathrates, LOHC) and hydrogen 
combustion technology. In Wallonia, projects 
are running a.o. on methane pyrolysis and 
green kerosene production production.

Regarding demonstration/implementation:

• Several hydrogen mobility projects have 
been realised in the past few years, with 
the realisation of a three additional HRS 
for cars and heavy duty transport in 2022 
and the demonstration of heavy duty & 
logistic vehicles, both based on fuel cell and 
combustion engine technology.

• The first prototype of the hydrogen panels 
(ready for the industrialisation phase) has 
been realised.  

• The first reversible fuel cell system have been 
installed in a built environment application, 
producing hydrogen from PV and converting 
to heat and power. 

• A hydrogen steam boiler of 20MW has been 
taken into operation in a chemical factory. 

R&D&D Projects    

View-strategy-hydrogen.pdf (fgov.be)

‘Hydrogen gateway to Europe’: Belgium pio-
neers renewable energy law (brusselstimes.
com)

Projectoproep Clean hydrogen for clean 
industry | FOD Economie (fgov.be)

Ook duurzaam transport krijgt steun via 
ecologiepremie+ | Agentschap Innoveren en 
Ondernemen (vlaio.be)

References   

Tasks currently participating in  

Regarding R&D projects:

• In 2022, Belgium launched the Be-HyFE 
project, which is part of the Belgian Energy 
Transition Fund, bringing together all 12 Bel-
gian universities and research centres active 
in hydrogen-related research and  funded 
with a 4.5 million euro grant for 4.5 years. The 
funding is used to support 16 PhD students 
and cover the entire hydrogen value chain. 

https://economie.fgov.be/sites/default/files/Files/Energy/View-strategy-hydrogen.pdf
https://www.brusselstimes.com/358017/hydrogen-gateway-to-europe-belgium-to-pioneer-renewable-energy-law
https://www.brusselstimes.com/358017/hydrogen-gateway-to-europe-belgium-to-pioneer-renewable-energy-law
https://www.brusselstimes.com/358017/hydrogen-gateway-to-europe-belgium-to-pioneer-renewable-energy-law
https://economie.fgov.be/nl/themas/energie/energietransitie/waterstofstrategie/projectoproep-clean-hydrogen
https://economie.fgov.be/nl/themas/energie/energietransitie/waterstofstrategie/projectoproep-clean-hydrogen
https://www.vlaio.be/nl/nieuws/ook-duurzaam-transport-krijgt-steun-ecologiepremie#:~:text=Steun%20voor%20duurzaam%20transport,-Elektrische%20voertuigen%20zijn&text=Ook%20de%20ombouw%20van%20dieselmotoren,ecologiepremie%20van%20ongeveer%20%E2%82%AC%2090.000.
https://www.vlaio.be/nl/nieuws/ook-duurzaam-transport-krijgt-steun-ecologiepremie#:~:text=Steun%20voor%20duurzaam%20transport,-Elektrische%20voertuigen%20zijn&text=Ook%20de%20ombouw%20van%20dieselmotoren,ecologiepremie%20van%20ongeveer%20%E2%82%AC%2090.000.
https://www.vlaio.be/nl/nieuws/ook-duurzaam-transport-krijgt-steun-ecologiepremie#:~:text=Steun%20voor%20duurzaam%20transport,-Elektrische%20voertuigen%20zijn&text=Ook%20de%20ombouw%20van%20dieselmotoren,ecologiepremie%20van%20ongeveer%20%E2%82%AC%2090.000.
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Canada
ExCo Representatives
R: Stephanie Tracy 
Natural Resources Canada Gov. of Canada
A: Oshada Mendis 
Office of Energy R&D Energy Technology 
Sector

Hydrogen Strategy & Targets

Policy-related matters 

2022 milestones & key messages
In 2022, Canada released its Hydrogen Strategy 
to promote the use of hydrogen as a key part of its 
net-zero future. 

The strategy highlights the economic and environ-
mental benefits of hydrogen and positions it as a 
source of safe, secure, and reliable energy that 
could be exported to international markets. 

The Federal Government is working with 
Provincial and Territorial partners to develop 
regulations, codes, and standards for the 
widespread use of hydrogen across Canada. 

The strategy has launched 16 thematic working 
groups as part of its implementation phase.

In 2022, Canada launched measures to support 
its goal of achieving net-zero emissions and pro-
moting clean growth.

• The Clean Fuels Fund provides $1.5 billion 
over 5 years for new clean fuel production, 
biomass supply chains, and codes/standards 
development.

• The Net Zero Accelerator (part of the Strategic 
Innovation Fund) focuses on decarbonizing 
heavy emitters, clean tech, and industrial 
transformation.

• The Zero Emission Vehicle Infrastructure and 
Zero Emission Transit Funds offer a combined 
$3.1 billion over 8 and 5 years respectively for 
zero-emission vehicle and transit infrastruc-
ture.

• Other measures: funding for Carbon Cap-
ture, Utilization, and Storage tech, the Energy 
Innovation Program, and a 50% tax cut for 
zero-emission technologies like biofuels and 
hydrogen.

In 2022, Canada adopted a comprehensive 
approach to advancing hydrogen technology with 
the Federal Policy and Developments Supporting 
the Hydrogen Sector and Provincial Policy and 
Developments Supporting the Hydrogen Sector. 

The Federal Policy includes the Hydrogen 
Strategy for Canada which aims to reach net-zero 
emissions by 2050, 100% net-zero electricity by 
2035, and a ban on internal combustion engine 
cars and light-duty trucks from 2035. 

It also includes a rising carbon price to reach 
$170/tonne in 2030, a strengthened climate plan, 
and Clean Fuels Regulations.

The Provincial Policy includes strategies such 
as BC Hydrogen Strategy, Alberta Hydrogen 
Roadmap, Ontario’s Low-Carbon Hydrogen 
Strategy, Quebec Green Hydrogen and Bioenergy 
Strategy, and more. 

Tasks currently participating in  

These policies aim to support the hydrogen sector 
and increase the adoption of hydrogen technology 
throughout the country.
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Infrastructure

R&D&D Projects

Canada has 0.3 million tons of electrolytic 
hydrogen production, including large projects from 
Air Liquide and Shell.

Hydra Energy provides hydrogen-as-a-service for 
commercial fleets with 2 dual-fuel trucks.

Canada’s Emission Reduction Plan includes $3.3 
billion in clean transportation investments and 
$500 million from the Canada Infrastructure Bank 
for ZEV charging and refuelling.

Short-distance hydrogen pipelines in Alberta 
and Saskatchewan, and pilot projects blending 
hydrogen into natural gas pipelines.

The Edmonton Hydrogen HUB, which was 
launched in 2021 with support from the 
government, and Indigenous, academic, and 
economic development leaders, is making 
significant progress in Canada’s net-zero 
transition. 

With over 25 projects underway, the hub aims 
to attract investment, accelerate deployments, 
and advance knowledge around low-cost clean 
hydrogen production, distribution, and use. 

Alberta, where the hub is located, has a significant 
competitive advantage in the country due to its 
vast natural gas reserves and world-class 
geological storage for carbon dioxide emissions.

Additionally, as part of Canada’s Hydrogen 
Strategy Implementation Framework, the National 
Resources Canada (NRCan) has established 
a Hydrogen Hub Working Group to identify 
challenges and necessary actions for fostering the 
successful implementation of hydrogen hubs in 
the country.

Hydrogen Strategy for Canada

British Columbia Hydrogen Strategy

Alberta Hydrogen Roadmap

Manitoba Preliminary Hydrogen 
Opportunities Report

Ontario Low-Carbon Hydrogen Strategy

Quebec Green Hydrogen and Bioenergy 
Strategy

Atlantic [Canada] Hydrogen Alliance
Our Clean Future: Yukon

References   

Main Priorities for New Tasks 

https://www.nrcan.gc.ca/sites/nrcan/files/environment/hydrogen/NRCan_Hydrogen-Strategy-Canada-na-en-v3.pdf
https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/electricity-alternative-energy/electricity/bc-hydro-review/bc_hydrogen_strategy_final.pdf
https://open.alberta.ca/publications/alberta-hydrogen-roadmap
https://www.gov.mb.ca/sd/environment_and_biodiversity/energy/pubs/hydrogen.pdf
https://www.gov.mb.ca/sd/environment_and_biodiversity/energy/pubs/hydrogen.pdf
https://www.ontario.ca/files/2022-04/energy-ontarios-low-carbon-hydrogen-strategy-en-2022-04-11.pdf
https://atlantichydrogen.ca/
https://atlantichydrogen.ca/
https://atlantichydrogen.ca/
https://atlantichydrogen.ca/
https://atlantichydrogen.ca/
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China
ExCo Representatives
R: Ping Chen A:Teng He 
Dalian Institute of Chemical Physics.
R: Lijun Jiang A: Shumao Wang 
General Research Institute for Nonferrous 
Metals

Hydrogen Strategy & Targets

Policy-related matters 

2022 milestones & key messages
The 14th Five-Year Plan of Modern Energy 
System & Medium and Long-term Development 
Plan for Hydrogen Energy Industry 2021-2035 
have outlined parameters for developing a 
hydrogen strategy, which has yet to be launched. 

H2 energy is considered a part of the national 
energy system and will play a vital role in reducing 
greenhouse gas emissions and achieving carbon 
neutrality by 2060. 

The H2 industry is a strategic emerging industry 
and a key development direction. By 2025, the 
plan aims to produce 100,000-200,000 tons/year 
of H2 from renewable energy, resulting in a CO2 
reduction of 1-2 million tons/year.

China is the world’s largest producer of hydrogen 
with an annual production of about 33 million tons 
of hydrogen, of which about 12 million tons meet 
industrial hydrogen quality standards. 

The 2022 Beijing Winter Olympic Games 
witnessed the use of more than 1,000 
hydrogen fuel cell vehicles with more than 30 
hydrogen refueling stations, which is the largest 
demonstration of fuel cell vehicles in the world. 

On December 16, the first phase of the 1.2 million 
tons hydrogen metallurgy demonstration project 
of Hebei Zhang Xuan Hi-Tech Co., Ltd. of HISCO 
Group was completed. 

The National Development & Reform Commission 
and the Bureau of Energy have a planification for 
developing the hydrogen energy industry from 
2021 to 2035. 

By the end of 2022, 21 provinces and 69 municipal-
ities will have corresponding plans, and by 2025, 
a policy will be established to promote innovation 
and develop a basic hydrogen industrial system. 

By 2030, a hydrogen supply system will be put in 
place to support GHG emission reductions. 

In August 2021, five ministries and commissions 
jointly issued a notice on the launch of fuel cell 
vehicle demonstration and application. 

And by the end of 2022, Beijing, Shanghai, Henan, 
Guangdong, and Hebei will promote different num-
bers of fuel cell vehicles.

Tasks currently participating in  

Main priorities for new Tasks
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Infrastructure

R&D&D Projects

The total length of hydrogen pipelines in China 
is about 400 km, mainly distributed around Bohai 
bay, Yangtze River delta, and other places.

This year in Ganshu, 5.77 km hydrogen pipeline 
with a pressure of 2.5 Mpa has been put into 
operation, the hydrogen transport capacity is 
about 10,000 Nm/h.

In 2021, the Ministry of Science and Technology 
(MOST) has supported over 30 hydrogen 
energy-related projects under the National Key 
Research and Development Plan in the field of 
hydrogen energy technology, catalytic science 
and new energy vehicle, including hydrogen 
production, storage & safety, fuel cell catalyst & 
stacks and hydrogen vehicle, etc.

In 2022, Ministry of Science and Technology 
(MOST) has released 33 hydrogen energy-related 
projects under the National Key Research and 
Development Plan, including 24 projects in 
hydrogen technology, 1 in rare earth, 4 in super 
functions and smart materials, 1 in renewable 
energy technology, 1 clean and efficient utilization 
technology of coal, 2 in new energy vehicles.

NDRC

China daily “Olympics demonstrate hydrogen 
applications”

http://www.chinadaily.com.cn/a/202203/23/
WS623aab28a310fd2b29e5

News BJX

Weixin

Wall street China

References   

https://www.ndrc.gov.cn/xxgk/zcfb/ghwb/202203/t20220323_1320038.html?code=&state=123
http://www.chinadaily.com.cn/a/202203/23/WS623aab28a310fd2b29e5
http://www.chinadaily.com.cn/a/202203/23/WS623aab28a310fd2b29e5
https://news.bjx.com.cn/html/20230103/1280303.shtml
https://mp.weixin.qq.com/s/PQxO0kYcXWcsuvvM3KFyBw
https://wallstreetcn.com/articles/3651207
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Denmark
ExCo Representatives
R: Thea Larsen 
Danish Gas Technology Centre
A: Mads Lyngby Petersen
Energistyrelsen

Hydrogen Strategy & Targets

Policy-related matters 

2022 milestones & key messages
On March 15th 2022 Denmark proposes the first 
outline of the new Power-to-X Strategy. 

With its large wind resources and the massive 
expansion of offshore wind capacity conditions, 
Denmark is the perfect producer of green hydrogen. 
Based on this Agreement, Denmark would aim for an 
electrolysis capacity of 4 - 6 GW in 2023.

The Power-to-X strategy will be supported by a 
170 M€ scheme for upscaling of the production of 
renewable hydrogen and derivatives, such as 
renewables-based ammonia, methanol, and 
e-Kerosene, using PtX technologies, including 
construction of up to 100-200 MW of electrolysis 
capacity. The aid will be awarded through a 
competitive bidding process to be concluded in 
2023. 

The tender will be open to all companies planning to 
construct new electrolysers in Denmark. The aid will 
take the form of a direct grant for a ten-year period. 

Energy Island 

The Esbjerg Summit was held on 18th May 2022 and 
its agreed Declaration comprises the construction of 
an artificial island on the Danish part of Dogger Bank 
and the aim to export green-produced hydrogen from 
2030 onwards to Denmark, Germany, the Nether-
lands and Belgium. 

The energy will be produced by 10 GW offshore wind 
capacity.

Danish IPCEI Hydrogen projects

In July 2022 the EU Commission approved 41 
Important Project of Common European Interest 
(‘IPCEI’), including two Danish projects, to support 
research and innovation, first industrial deployment, 
and construction of relevant infrastructure in the 
hydrogen value chain.

The Green Fuels for Danmark project was supported 
for establishing in three phases electrolysis capacity 
of 10 MW, 100 MW and 300 MW. The HySynergy 
project was supported for establishing electrolysis 
capacity of 100MW as part of the upscaling existing 
plant in Fredericia from 20 MW to 300 MW.

Taking the source of wind energy 2.6 GW projected 
to become 16 GW, this would help to produce 4-6 
GW in electrolysis capacity. 

It will be displayed by these policies:

• Two energy islands will take advantage of the 
immense wind resources in the North and Baltic 
seas.

• The Danish Parliament and its new national 
Power-to-X (PtX) strategy pave

• the way for a public tender worth DKK 1.25 
billion (EUR 170 million) to speed up the conver-
sion of electricity into green hydrogen and other 
e-fuels over ten years

• Phase out of natural gas for heating (all house-
holds) by 2030-2035.

• The Danish gas network operators have an-
nounced plans for a hydrogen pipe infrastructure.  

Tasks currently participating in  
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Infrastructure

2,6MW of electrolysis installed.

The Danish gas DSO (Evida) begins with a 
pre-feasibility study for two hydrogen pipes:

90 km to connect Esbjerg (west coast) with 
Fredericia (east coast of Jutland) and a 135 km 
pipe connecting five locations in Northern Jutland.

The Danish gas TSO (Energinet) entered into 
an agreement of understanding with Gasunie 
Deutschland to accelerate the preparation of 
border-crossing hydrogen infrastructure. 

HySynergy: Its purpose is to establish a 
large-scale production and storage facility of green 
hydrogen.Is planned in three phases, whereas 
Phase I was constructed in 2022. Phase II will 
consist of three subphases of 100 MW, which 
equals 300 MW 2025., and phase III is planned to 
1 GW in 2030.

Green Hydrogen Hub: Production of green 
hydrogen (350 MWe in 2025 and 1 GWe in 2030) 
and long-term underground hydrogen storage.
 
SOEC production: Facility for Solid Oxide 
Electrolysis Cells in Herning. It will have a 
production capacity of 500 MW a year with the 
option for extension to up to 5 GW. The facility will 
create 170 jobs.

Hydrogen for industry and transportation: 
The project in Holstebro consists of a testing and 
a construction phasis with a planned 100 MWe 
electrolysis cell, a hydrogen terminal for cars and 
lorries, a distribution centre, etc.

A total of approximately 40 hydrogen projects have 
been announced as of today. 

R&D&D Projects    

Strategy for Power-to-X

The Esbjerg Declaration

Green Fuels for Denmark receives Danish 
IPCEI funding

HySynergy 2.0 receives DKK 246.3 million in 
IPCEI funding

Hydrogen Projects, Hydrogen Denmark 

References   

Main Priorities for New Tasks

Some projects that are running now:

Høst Esbjerg: Facility for green ammonia in Esb-
jerg. Electrolyser capacity: 1 GW

Green Fuels for Denmark: Power-to-X pro-
gramme. The first phase with an electrolyser ca-
pacity of 250 MWe will be ready from 2025 on. A 
final electrolysis capacity of 1,3 GWe is expected.

https://ens.dk/sites/ens.dk/files/ptx/strategy_ptx.pdf
https://www.stm.dk/media/11345/esbjerg-declaration_170522_v3.pdf
https://orsted.com/en/media/newsroom/news/2022/12/13666863
https://orsted.com/en/media/newsroom/news/2022/12/13666863
https://news.cision.com/everfuel-a-s/r/hysynergy-2-0-receives-dkk-246-3-million-in-ipcei-funding,c3684958
https://news.cision.com/everfuel-a-s/r/hysynergy-2-0-receives-dkk-246-3-million-in-ipcei-funding,c3684958
https://brintbranchen.dk/brintprojekter-i-danmark/
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European
Commision

ExCo Representatives
Beatriz Acosta-Iborra 
Pedro Mendes

Hydrogen Strategy & Targets

Policy-related matters 

2022 milestones & key messages

Hydrogen Strategy for a Climate Neutral Europe, 
adopted on 8 July 2020.

In RePowerEU Plan the EC:

• Proposes to increase the headline 2030 target 
for renewables from 40% to 45%. 
It sets a target of 80 GW of additional wind/
solar power generation capacity for H2 
production

• Sets a target of 10 million tonnes of domestic 
renewable hydrogen production and 10 million 
tonnes of imports by 2030 (doubling that of the 
hydrogen strategy) to replace natural gas, coal 
and oil in hard-to-decarbonise industries and 
transport sectors

• Calls for a target for renewable H2 in transport 
5%

• Creates a hydrogen accelerator to build 
electrolyser’s manufacturing capacity for 17.5 
GW/y by 2025

The European Clean Hydrogen Alliance, counts 
with more than 1700 members and plans to invest 
on 850 hydrogen projects.

The Electrolyser Partnership was established in 
September 2022, and counts with 45 members.

REPowerEU Plan (18 May 2022), to reduce 
dependence on Russian fossil fuels and 
accelerate the green transition.

Budget of the Clean Hydrogen Partnership was 
increased with an additional €200 million to 
increase the number hydrogen valleys in Europe 
by 2025 to fifty.

On 15 July, the EC approved up to €5.4 billion 
support by 15 Member States for an Important 
Project of Common European Interest (IPCEI) 
in the Hydrogen Technology value chain “IPCEI 
Hy2Tech”.

On 21 September, the EC approved to €5.2 billion 
support by 13 Member States for IPCEI in the 
hydrogen value chain: “IPCEI Hy2Use”

The RePowerEU Plan includes two Delegated 
Acts to ensure that renewable hydrogen 
production leads to net decarbonisation. 

The first act assesses greenhouse gas emissions 
from renewable transport fuels and recycled 
carbon fuels, while the second act sets out the 
requirements for renewable electricity used to 
produce renewable transport fuels. 

The revised TEN-E Regulation entered into force 
on 23 June 2022 and will promote the integration 
of renewables and clean energy technologies 
into the energy system to reduce emissions. 

On 27 July 2022, an amended proposal for 
the revision of the TEN-T Regulation was also 
introduced.

Tasks currently participating in  
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Infrastructure

R&D&D Projects

Electrolysers: EU Target is 17.5 GW/y by 2025 
and 40 GW by 2030 (RePower EU); H2020 Green 
Deal Call for 100 MW; 37.5 MW of electrolysers 
deployed in Europe through the Clean Hydrogen 
JU and 34.9 MW are planned

Pipelines: European Hydrogen backbone

Combined heat and power: 4161 μCHPs 
contracted via CH JU, out of which 3000 already 
deployed (mainly via PACE and EneField projects 
– around 95% of total FCH JU μCHPs).

Stationary Fuel Cells: 2066 deployed

FCH JU funds the demonstration of FCEV 
light-duty vehicles, busses and heavy-duty 
vehicles and the related hydrogen refuelling 
infrastructure. 

The EU HRS availability system, an initiative 
funded by FCH JU, offers a portal providing 
information regarding the live status of each HRS 
in Europe. 

Currently, 193 stations are connected and 
sending live data to  https://h2-map.eu/

• 2022 Call for projects with a budget of €300.5, 
153 proposals received out of them 89 
selected

“IPECI Hy2Tech” IPCEI in the Hydrogen 
Technology value chain: 

• 15 Member States; 35 companies including 
SMEs participate in 41 projects

• Innovative projects across the hydrogen value 
chain

• The Member States will provide up to €5.4 
billion in public funding, which is expected 
to unlock an additional €8.8 billion in private 
investments

Expected to create approximately 20.000 new jobs

“IPECI Hy2Use” IPCEI in the Hydrogen value 
chain: 

• 13 Member States; 29 companies including 
SMEs participate in 35 projects

• Develop technologies and infrastructure 
that go beyond what the market currently 
offers and will allow major improvements in 
performance, safety, environmental impact, as 
well as on cost efficiencies

• The Member States will provide up to €5.2 
billion in public funding, which is expected 
to unlock an additional €7 billion in private 
investments

Main Priorities for New Tasks

EUR-Lex

IPCEIs on hydrogen

European Clean Hydrogen Alliance

Trans-European Networks for Energy

TEN-T proposal

Clean Hydrogen Partnership

References   

Clean Hydrogen Partnership 

• On 25 February 2022, the Governing Board 
adopted the Strategic Research and Innova-
tion Agenda (SRIA) for the period 2021-2027 
of the JU and its (first) Annual Work Program-
me (AWP) for 2022.

 https://h2-map.eu/
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=SWD%3A2022%3A230%3AFIN&qid=1653033922121
https://single-market-economy.ec.europa.eu/industry/strategy/hydrogen/ipceis-hydrogen_en
https://single-market-economy.ec.europa.eu/industry/strategy/industrial-alliances/european-clean-hydrogen-alliance_en
https://energy.ec.europa.eu/topics/infrastructure/trans-european-networks-energy_en
https://transport.ec.europa.eu/news/commission-amends-ten-t-proposal-reflect-impacts-infrastructure-russias-war-aggression-against-2022-07-27_en
https://www.clean-hydrogen.europa.eu/index_en
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France
ExCo Representatives
R: Paul Lucchese 
CEA (Atomic & Alternative Energies Commission)
A: Pierre Serre-Combe
CEA (Atomic & Alternative Energies Commission)

Hydrogen Strategy & Targets Policy-related matters 

2022 milestones & key messages

The three main priorities to follow in the hydrogen 
strategy are:

• Industrial decarbonization 

• Clean H2 for heavy-duty transport application

• Support Research, Innovation & know-how 
development for tomorrow’s usages

• 2030 target: to produce 700 000 tons 
of decarbonized hydrogen, mainly from 
electrolysis

• Another strategic priority is to develop 
Hydrogen Technologies manufacturing. 

Strongly committed to IPCEI projects with  2.1 
B€+ over 10 years devoted to IPCEI: 4 for 
electrolyser Plant (Elogen, McPHY, Genvia and 
John Cockerill), 2 for hydrogen tank (Faurecia 
and Plastic Omnium) ‘for fuel cells systems for 
vehicles (Hyvia, Symbio Alstom, Arkema)

H2 Projects: more than 200 projects in France. 
Consumption is concentrated within 7 basins.

Around 10 B€ devoted to implementation of 
National Hydrogen Strategy (2030)

Creation of a french Hydrogen fund for start up and 
mid cap HY24 (2 B€)

Creation of a Finacial Index H40 : metrics for startup 
and mid cap companies (France Hydrogene and 
Medef International)

Following the strategy and investment to employ 
these are the more important objectives: 

• Creation at least 50 000 and 150 000 jobs

• Strong support to manufacturing capacities 
€3,2 Bn and Cooperation with European 
partners (IPCEI)

• Support to key technologies & components:  
350 M€

• Support to regional ecosystems: 
275M€+additional 500M€ (in addition to local 
and regional funding)

• A support mechanism to fill the gap between 
the costs of low carbon/renewable hydrogen 
and grey hydrogen (4 to 5 B€) and also a 
specific mechanism for refineries (TIRUERT)

Tasks currently participating in  
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Infrastructure

R&D&D Projects

Some advancements achieved in infrastructure 
during 2022 are:

• Electrolysers:  13 MW

• 240 bikes and 325 forklifts

• Announcement by President Macron and 
Pedro Sanchez in November of an internatio-
nal hydrogen undersea pipe-line from Barcelo-
na to Marseille

• Energy Observer consortim: design of a hydro-
gen ship 150 m length, carry 12 000 tons, over 
2000miles

• Design of a 44 tons truck in Toulon (Green GT) 
for Carrefour group and logistic

Main Priorities for New Tasks

France Hydrogène reports

References   

Some projects that are running now:

• H2V NormandHy Air Liquide (near Le Havre) 
200MW

• H2V Thionville (east France) 400MW

• LHYFE project in Vendée

• HYNOVI (near Grenoble): Project of a 
methanol plant close to a cementery 
(VICAT-EDF): 300 000 tonnes CO2+40 000 
tonnes H2 (grid) to produce 200 000 tonnes 
Methanol

• Masshylia in Fos sur Mer: Hydrogen 
production from PV to supply a Biorefinery

• HYGREEN Provence (near Manosque) 
Production of 40 000 tonnes H2/y from 1 GW 
PV plus Salt cavern storage nearby plus 
application in Marseille through a 80 km pipe 
line

http://www.france-hydrogene.fr 
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Germany
ExCo Representatives
R: Dr. Erik Busche 
Project Management Juelich
A: Prof. Dr. Christopher Hebling 
Fraunhofer Institute for Solar Energy 
Systems ISE

Hydrogen Strategy & Targets

Policy-related matters 

2022 milestones & key messages

The National Hydrogen Strategy of Germany 
from 2020 is advised by the National Hydrogen 
Council, a group of 25 experts from various 
sectors. 

The strategy aims to create a certifying and trade 
system for hydrogen, rapidly expand hydrogen 
infrastructure and green hydrogen availability, 
and support R&D for sustainable hydrogen with a 
focus on large-scale demonstration projects. 

Germany is also working on several projects 
to support the implementation of its hydrogen 
strategy, including the WasserstoffKompass 
research program, and the H2Global program 
with government and private funding to secure 
hydrogen trade risks. 

Since 2020 the country has set increased the 
targets for 2030, including 10 GW of hydrogen 
production capacity, 80% renewable energy, 2 
million EVs, and phasing out coal-fired power 
generation. 

To promote trade relationships with foreign 
hydrogen providers, Germany establishes Energy 
Partnerships with potential export nations.

Additional financial support mechanisms now 
include funding of pilot projects in potential 
export countries with up to 15 Mill. €. Projects for 
climate neutral Iron production in Namibia and for 
Synfuel production in South Africa have started in 
2022.

This is supplemented by a Power-to-X financing 
platform, which offers suitable financial products 
for emerging economies and the run-up of the 
international hydrogen trade (550 Mill. €).

The first procurement round for H2Global was 
started and the budget will be increased in 2023 
from 900 mill. € to 3.5 bn €. 

Germany is making significant progress in the 
development of green hydrogen projects.

In 2022 the first large German projects as part of 
the IPCEI have received state aid approval. 

Two industry projects from BASF (HyChem, 
replacement of grey hydrogen in chemical 
processing) and Salzgitter Flachstahl GmbH 

(Steelmaking) will receive combined funding of 1 
bn €.

In total, Germany plans to provide 8 bn € of state 
and local government funding for the IPCEI. 

Germany held federal elections in September 
2021 and formed a coalition government of the 
Social Democrats, Green Party, and Liberal 
Democrats, with the focus on accelerating energy 
transition. 

The war in Ukraine and EU sanctions have 
impacted the energy transition plan, with 
Russia being the main provider of natural gas 
to Germany. Russia has shut down gas supply, 
leading to an increase in gas and power prices. 

The government has taken measures such 
as supporting affected private and business, 
constructing 5 LNG terminals of which one is 
already in operation and extending the operation/
standby of coal and nuclear power plants to 
counter these effects. 

Main priorities for new Tasks 
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Infrastructure
The installed electrolysis capacity is strongly 
increasing but, for several reasons, a number of 
industrial projects are awaiting final investment 
decision. 

The current operational devices for green 
hydrogen have a cumulated capacity of ca. 78 MW 
with a project pipeline reaching 4,3 GW in 2020 
(with planned completion date). This is 50% of the 
increased target of 10 GW in 2030. 

In Germany there are two dedicated hydrogen 
pipelines in operation for industrial applications 
already for decades. 240km in western and 150km 
in eastern Germany will become part of a future 
nationwide hydrogen network. 

The plans for a European network include repur-
posed natural gas pipelines as well as new H2 
pipelines.

A first import terminal for green ammonia will be 
constructed in Hamburg for import from Saudi-
Arabia from 2026 on in collaboration with Air 
Products and Mabanaft. 

Tasks currently participating in 

R&D&D Projects

Germany has a strong focus on research and 
development in the field of hydrogen and fuel cell 
technology. 

The 7th Energy Research Program, funded by the 
federal government, allocates around €1.3 billion 
per year for energy research projects in the areas 
of basic and applied research. 

In 2021, 221 million € (2020: 151m €) was 
approved for new projects, including sector 
coupling, PtX, and fuel cells. 
Living lab projects for green hydrogen production 
and usage have been initiated to bridge the gap 
between demonstration and market and provide 
regulatory learnings. 

Several new research infrastructures have been 
initiated: a Helmholtz Cluster for Sustainable and 
Infrastructure Compatible Hydrogen Economy in 
Jülich combines research with regional transfor-
mation and is funded with 924 Mill. € until 2036. 

Three Hydrogen Labs in Görlitz, Leuna and 
Bremerhaven are currently constructed for testing 
of multi MW electrolysers. An Innovation- and 
Technology Center for Hydrogen for mobility 
applications will be established at four locations in 
Germany and receives funding up to 290 M. €.

The German Federal Research Ministry (BMBF) 
also supports three large-scale projects with 
partners from business and science with a funding 
scope totalling 700 million €, and applications are 
currently being processed. 

Germany is actively involved in international 
collaboration projects such as IPCEI and energy 
partnerships with countries like Australia, Canada, 
and Chile to establish jointly funded flagship 
projects and funding initiatives such as the “inter-
national hydrogen projects” initiative.

The National Innovation Programme Hydrogen 
and Fuel Cell Technology (NIP) program, estab-
lished in 2007 and in its second phase (2016-
2026), supports R&D and market activation with a 
focus on transport applications and provides 239 
million € R&D (2016-2020), regional innovation, 
and support for integrated concepts with a focus 
on mobility

The german National Hydrogen 
Council

National Hydrogen Strategy

International Hydrogen Projects 
Funding

PtX Platform of KfW Banking Group

References   

https://www.wasserstoffrat.de/en/
https://www.wasserstoffrat.de/en/
https://www.bmwk.de/Navigation/EN/hydrogen/home.html
https://www.ptj.de/en/project-funding/international-hydrogen-projects-bmwk-module-1
https://www.ptj.de/en/project-funding/international-hydrogen-projects-bmwk-module-1
https://www.kfw-entwicklungsbank.de/Our-topics/PtX/
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Israel
ExCo Representatives
R: Gideon Friedmann
Ministry of Energy
A: Michael Danon
Ministry of Energy

Hydrogen Strategy & Targets

Policy-related matters 

2022 milestones & key messages

Conceptual vision for hydrogen valley was 
discussed.

Israel, with its innovation eco-system, will make 
every endeavour to be a significant player, 
bringing novel technologies to the Hydrogen 
economy. 

The first hydrogen refuelling station in Israel was 
built in 2022. 

Two ISO standards were published (fuel quality 
control and product specification).

Proceeding examination for hydrogen blending in 
existing natural-gas network.

Gencell – an Israeli Fuel Cell company 
–completes field test its GenCell-A5 off-grid 
solution at active telecom site in Iceland, and 
selected as stand-out start-up to be part of Israel’s 
delegation to COP27 climate conference held in 
Egypt. 

H2Pro – an Israeli green Hydrogen generation 
company –had annonced expectation to attain a 1 
MW commercial scale product in 2023

Electriq Global – an Israeli start-up hydrogen 
powder generator company- demonstrated its 
development, a generator that runs on hydrogen 
in powder form. 

Adaptation of two international lSO standards 
by the standards institute of Israel has been 
published in the gazette of records for the State 
of Israel. 

The ministry of energy had completed an RFI 
process to disclose hydrogen pilot plants potential 
in the local industry.

Tasks currently participating in 

Infrastructure
In 2022 the first hydrogen refuelling station was 
built in Israel and recently stated In operation by 
Sonol.  

The first Israeli green hydrogen production plant 
construction has commenced by H2PRO.

Three hydrogen powered heavy vehicles were 
imported by Colmobil. These will be using grey 
hydrogen until shift towards blue and green 
hydrogen will be available in the future.

Main Priorities for New Tasks 
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R&D&D Projects
In 2022 the Chief Scientist Office at the Ministry of 
Energy supports 14 new R&D projects:

• Direct support for nine academic research 
(support is 100%, 2M€)

List of hydrogen related academic projects 
that were approved or started in 2022:

• Development of advanced reversible liquid 
green hydrogen carriers

• Combinatorial discovery of acid-stable 
perovskite oxide catalysts for OER

• 3D Hydrogen-producing bacterial electrode for 
renewable energy storage

• Israel-Morocco Consortium: 
Achieving durability for the hydrogen economy

• Bottom-up approach in improving alkaline 
water electrolysis

• Hydrogen production by an innovative 
microbial electrochemical cell based on abiotic 
anodes and conductive bio-particles

• Ultra-durable ceramic catalysts for green 
hydrogen production

• Ratchet based ion pumps for water splitting in 
near neutral pH electrolytes

• Ultra-durable PGM-free electro-catalysts. 

• Partial support to four start-up projects 
(support is 62.5% for projects with technology 
innovation, 1M€). 

List of hydrogen related start-up projects that 
were approved or started in 2022:

• An innovative high energy density power pack 
for portable & off-grid application

• Underground high pressure vessel for 
hydrogen storage

• Sampling methodology and quality 
assessment of hydrogen

• Photocatalytic panels for economic solar 
green hydrogen production

• Partial support to one pilot and demonstration 
projects (support is 50% for commercial 
deployment of novel technologies, 1.5 M€): 
purchasing two hydrogen fuel cell powered 
trucks for municipal waste collection.

References   
Adaptation of lSO standards by SII 
(In Hebrew)

https://rfa.justice.gov.il/SearchPredefinedApi/Documents/Aoc~GrFWXXA6scJjSTIwy2pJc8C72tTnIo3o1woc~PY=
https://rfa.justice.gov.il/SearchPredefinedApi/Documents/Aoc~GrFWXXA6scJjSTIwy2pJc8C72tTnIo3o1woc~PY=
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Italy
ExCo Representatives

R: Dr. Alberto Giaconia 
ENEA
A: Dr. Massimiliano Della Pietra 
ENEA

Hydrogen Strategy & Targets

Policy-related matters 

2022 milestones & key messages

Under its Recovery and Resilience Plan (RRP) 
Italy has foreseen investments for hydrogen along 
the whole value chain; a strategic agreement 
with the Ministry of the Ecological Transition (now 
Ministry for the Environment and the Energy 
Security) to enhance research and technology 
transfer activities in green and clean hydrogen 
production, storage and transport technologies, 
fuel cells for stationary and mobility applications, 
and hydrogen-based infrastructures.

• RRP Calls for HRS have been published

• Italy supports IPCEI projects (Important 
Project of Common European Interest on 
hydrogen) with 12 projects approved under 
the IPCEI waves “Hy2Tech” and “Hy2Use”.

• Italy supports other International initiatives 
such as Mission Innovation 2.0 on 
“Renewable and Clean Hydrogen”, Clean 
Hydrogen for Europe and the EU Clean 
Hydrogen Alliance.

1. Production of hydrogen in brownfield sites, 
with the goal of creating new “Hydrogen 
Valleys” in abandoned industrial areas.

2. Progressive decarbonization of hard-to-abate 
industries, mainly in the chemical, oil refining 
and steel sectors, through the transition from 
natural gas to green hydrogen.

3. R&D of hydrogen in all its phases: production, 
storage, distribution, end-use and sector 
coupling with power grids.

4. Creation of a national supply chain for 
hydrogen, with the goal of reaching 1 GW of 
electrolysis manufacture before 2026, and 5 
GW electrolysis capacity by 2030 driven by 
national funds for developing next-generation 
electrolysers.

5. Increasing the use of hydrogen in transport 
sector, promoting the creation of HRS for 
trains, trucks and cars.

6. Conversion to hydrogen of logistic hubs, ports 
and airports.Italy’s Recovery and Resilience Plan (RRP) 

allocates 3.64 b€ to develop flagship projects 
for the creation of “hydrogen valleys”, use of 
hydrogen in hard-to-abate sectors, support R&D, 
electrolyser Gigafactories (manufacture of 1 GW 
per year by 2026), road transport (> 40 HRS by 
2030, prioritizing strategic areas of heavy street 
transport) and railway mobility.

Since 2022, hydrogen R&D is also supported 
through the Italian National plan for Electric 
System Research.

Additional funds enhance participation in Mission 
Innovation 2.0 on “Renewable and Clean 
Hydrogen”, Clean Hydrogen for Europe and the 
EU Clean Hydrogen Alliance.

Pre-normative studies are carried out on 
regulation, standards, and safety on hydrogen 
technologies, including H2/natural gas blending.

Tasks currently participating in  
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Infrastructure

• Investments from RRP for Hydrogen Valleys 
(Brownfields) for the development of H2 valleys 
for each region. Installation foreseen for each 
site from 1 to 10 MW.

• Two Gigafactories foreseen under IPCEI 
projects (objective 1 GW manufacturing before 
2026)

• The Italian infrastructure includes the “Hy-
drogen demo valleys” at ENEA Casaccia 
Research Center and CNR Cado d’Orlando, 
which are multifunctional platforms and 
technological incubators to accelerate research 
& innovation by providing companies with 
infrastructures to conduct experiments along 
the entire hydrogen value chain on a significant 
scale

• Blending test infrastructures in Contursi and 
Castelfranco

The Italian research and development in hydrogen 
status focuses on the following areas: 

• Production of green hydrogen 

• Development of technologies for hydrogen 
storage, transport and transformation into 
other derivatives and green fuels

• Development of fuel cells

• Improvement of the resilience of current infra-
structures in the event of increased hydrogen 
deployment, including sector coupling with 
power grids

Early stage research on emerging technologies 
and concepts (TRL < 5) is carried out by RTOs 
and Universities in cooperation with Industries and 
SMEs. 

Major funds (160 M€) derive from the Recovery 
and Resilience Plan (RRP, Investment 3.2) with 
ENEA as main beneficiary together with CNR 
and RSE. Since 2022, hydrogen R&D is also 
supported through the Italian National plan for the 
Electric System Research.

Research projects at higher TRL (> 6) are carried 
out in the framework of Mission Innovation 2.0 
on “Renewable and Clean Hydrogen” and IPCEI 
projects, for the creation of pilot lines and First 
Industrial Deployment cases.

Italy has received 107 million euros of funding 
from the FCH JU (2008-2020) for over 160 
projects supporting 120 beneficiaries in 321 
participations. 39 research and pilot projects have 
been led by Italian partners.

R&D&D Projects    

Al via la sperimentazione dell’idrogeno nel 
trasporto ferroviario e stradale

Decreto MASE in Gazzetta, ripartiti fondi 
per distretti dell’idrogeno e settori ‘hard to 
abate’

References   

Main Priorities for New Tasks

https://www.mit.gov.it/comunicazione/news/pnrr-al-la-sperimentazione-dellidrogeno-nel-trasporto-ferroviario-e-stradale
https://www.mit.gov.it/comunicazione/news/pnrr-al-la-sperimentazione-dellidrogeno-nel-trasporto-ferroviario-e-stradale
https://www.mase.gov.it/notizie/pnrr-decreto-mase-gazzetta-ripartiti-fondi-distretti-dell-idrogeno-e-settori-hard-abate
https://www.mase.gov.it/notizie/pnrr-decreto-mase-gazzetta-ripartiti-fondi-distretti-dell-idrogeno-e-settori-hard-abate
https://www.mase.gov.it/notizie/pnrr-decreto-mase-gazzetta-ripartiti-fondi-distretti-dell-idrogeno-e-settori-hard-abate
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ExCo Representatives

R: Seonguk Jeong 
KETEP (Korea Institute of Energy Technology 
Evaluation and Planning

Hydrogen Strategy & Targets

Policy-related matters 

2022 milestones & key messages

3UP Strategy for the Hydrogen Economy Develo-
pment

• Transportation: bus & truck 30,000 by 2030

• Power generation: hydrogen turbine, ammonia 
co-firing etc. 7.1% of clean power generation 
by 2036

• Production: Establishment of large-scale do-
mestic and overseas clean hydrogen produc-
tion bases

• Distribution: Liquid hydrogen mass storage & 
transport (70 units of liquid HRS by 2030)

• Supply: Construction of ammonia & liquid hy-
drogen receiving base and hydrogen pipeline 
network

• Scale-Up
Expand the clean hydrogen ecosystem by 
establishing a global supply chain and creating 
large-scale hydrogen demand.

• Build-Up
Establish a legal framework for the distribution 
infrastructure for accelerating clean hydrogen 
utilization.

• Level Up
Promote technological innovation to become the 
world-leading hydrogen powerhouse.

• Opening bidding market for 
hydrogen-based electricity (2023)

• Implementation of clean hydrogen certifica-
tion system (2024)

Tasks currently participating in

Korea

South Korea’s Prime Minister presided the 5th 
meeting of the Hydrogen Economy Committee 
in November 2022 to announce the project task 
of “Establishing a Clean Hydrogen Supply Chain 
and Nurturing a World-leading Hydrogen Industry” 
and the new hydrogen economy policy directions 
to accomplish the task.

New Government’s Policy direction:
The Government’s three major growth strategies 
(“3UP”) aim to “Scale-Up”, “Build-Up” and “Level 
Up.”

Main Priorities for New Tasks
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Infrastructure 2040

• 10MW Fuel Cell System for H2 Vessels

• Engine Technology for H2 Vessels

Ongoing Projects

There are 33 programs (about 300 projects) un-
derway. 

A typical water electrolysis project in Jeju island

• Development of large-scale green hydrogen 
demonstration technology connected with 
12.5MW renewable energy (period: 22.4~26.3, 
Budget: 47.8 million USD)

• Development and Demonstration of Hydrogen 
(600kg) and Battery (2MWh) Storage System 
Using Green Hydrogen Production Technol-
ogy linked to Renewable Energy (period: 
20.10~23.4, Budget: 15.8 million USD)

R&D&D Projects    

New Government’s Policy direction (Nov.22)

References   

Technology development target:

2027 

• 50% H2 co-firing technology in 270MW scale

2030

• Low Temperature Water Electrolysis Efficiency 
52 kWh/kgH2

• High Temperature Water Electrolysis Efficiency 
40 kWh/kgH2

• H2 Liquefaction and Storage Efficiency 11.4 
kWh/kgH2 with BOR 0.3%

• 40,000m3 Liquefied Hydrogen Cargo Hold and 
2,800 tpd Loading System

• Commercial Vehicle 800,000 km Durability with 
over 17 km/kgH2 Fuel Efficiency

• Overall Power Generation Efficiency 86%

• Under construction: 
5MW of electrolysis by 2024
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ExCo Representatives
R: Carla Robledo
Ministry of Economic Affairs and Climate Policy
A: Simone te Buck
Ministry of Economic Affairs and Climate Policy

Hydrogen Strategy & Targets

Policy-related matters 

The Netherlands is heavily investing in hydrogen, 
having published its Hydrogen Strategy as one of 
the first countries to do so in 2020. 

In 2022 it launched a public-private National 
Hydrogen Program and published a Hydrogen 
roadmap. 

The government has emphasized market 
development and the development of the 
infrastructure. It has provided over 4 billion euros 
to support the implementation of the strategy.

For the implementation of the strategy, The 
Netherlands has allocated funding of €30 
million for demonstration projects, €250 million 
for upscaling production via electrolysis, and 
€500 million for R&I and human capital agenda 
regarding green hydrogen and chemistry. 

Additionally, the Netherlands is utilizing the 
IPCEI 2nd Wave with €785 million in funding for 7 
electrolysis projects, and the IPCEI 3rd  wave with 
€595 million for import and storage projects and 
200 million for mobility & transport projects. 

The EU Innovation Fund also provided €300 
million funding for 3 hydrogen projects in the 
country.

The country is now developing a programmatic 
approach for scaling up electrolysis capacity, 
including the designation of locations for the 
electrolysers. 

As well it is working on the rules to regulate 
the hydrogen market in line with the European 
regulations.

The
Netherlands

2022 milestones & key messages

Hydrogen production and demand:

• Goal of at least 500 MW in 2025 en 3-4 GW of 
electrolyser capacity by 2030

• Potential to double capacity

• Aligning with EU’s “Fit for 55” plan

Mobility:

• 50 H2 refuelling stations by 2030

• Facilitating infrastructure for hydrogen fuel cell 
vehicles

Energy and storage:

• 1000 homes to be heated with hydrogen by 
2030 (pilots)

• Development of a national hydrogen backbone 
(750-1000 km available by 2030)

• 4 salt caverns by 2030

• Harbors to be used as energy hubs and 
hydrogen import terminals

Offshore wind:

• Goal of 20.7 GW by 2030

• Joint target with Germany, Belgium, and 
Denmark of 150 GW offshore wind capacity 
by 2050, with 70 GW specifically in the 
Netherlands

• Onshore and offshore electrolysis coupled to 
offshore wind from 2030
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Tasks currently participating in

Main Priorities for New Tasks

Infrastructure

R&D&D Projects    
The Netherlands has over 165 active research, 
pilot, and demonstration projects related to 
hydrogen technology, a 25% increase from the 
previous year. 

In April 2022, an international hydrogen guide was 
published, including a list of Dutch companies 
active in the field. The new Hydrogen Guide for 
the Netherlands has been published by TKI Nieuw 
Gas, part of Topsector Energie. 

This comprehensive guide includes information 
on all kinds of organizations in the Netherlands 
and various international organizations which are 
active in the hydrogen domain. 

In this document, links can be found for the diverse 
projects, as well as here. 

Some new projects:

With IPCEI support Nedstack realises a First 
industrial Deployment for the production of fuel 
cells to GW scale.

A few projects are focussing on offshore hydrogen 
production: AmpHytrite Test unit (TU) and 
Proof-of-concept of direct seawater alkaline 
electrolysers and PosHydon. 

H2Hollandia demonstrates a 5 MW PEM 
electrolyser in preventing curtailment and will 
examine the impact of dynamic operation on 
degradation and the hydrogen business case.

The Duwaal is a field lab that aims to demonstrate 
process and product innovations across the whole 
value chain from wind to wheel. 

The Netherlands has installed 4MW of 
electrolysis capacity with a projected 4-8 GW by 
2030. 

The 7 Dutch IPCEI hydrogen production projects 
will realise a total capacity of 1,1 GW. 

Shell already announced the FID for Holland 
Hydrogen 1 project, which will be the largest 
electrolyser in Europe with a capacity of 200 MW.

Hydrogen produced with natural gas is around 
100-120 PJ per year. 180 PJ is all hydrogen 
including hydrogen byproduct streams.
 
There are 14 hydrogen refuelling stations open to 
the public and 16 total.

Besides 300 km private hydrogen pipelines from 
Air Liquide and Air Products, the Netherlands has 
12 km repurposed natural gas transport pipeline 
in use for hydrogen transport, and plans to have 
a 1200 km backbone in place by 2030 operated 
by a Hydrogen Network Operator.

Routekaart Waterstof | Nationaal Waterstof 
Programma

Government Strategy on Hydrogen | 
Publication | Government.nl

References   

Hydrogen distribution via pipelines is also 
being explored and four pilot tests in the built 
environment planned.

https://topsectorenergie.nl/sites/default/files/uploads/TKI Gas/publicaties/Waterstofwijzer (16 februari 2023).pdf
https://www.topsectorenergie.nl/sites/default/files/uploads/TKI Gas/publicaties/Overview Hydrogen projects in the Netherlands - version 27 july 2022.pdf
https://nedstack.com/en/news/nedstack-advanced-fuel-cell-manufacturing-centre-break-gigawatt-production-capacity-barrier
https://nedstack.com/en/news/nedstack-advanced-fuel-cell-manufacturing-centre-break-gigawatt-production-capacity-barrier
https://windpowernl.com/2022/05/18/amphytrite-offshore-wind-to-hydrogen-project-feasibility-study-mou-signed/
http:// a
https://poshydon.com/en/home-en/
https://www.solarfields.nl/projecten/overige-oplossingen/h2hollandia/
https://hy-gro.net/en/project/project-duwaal
https://nationaalwaterstofprogramma.nl/over+ons/routekaart+waterstof/default.aspx
https://nationaalwaterstofprogramma.nl/over+ons/routekaart+waterstof/default.aspx
https://www.government.nl/documents/publications/2020/04/06/government-strategy-on-hydrogen
https://www.government.nl/documents/publications/2020/04/06/government-strategy-on-hydrogen
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New 
Zealand

ExCo Representatives

R: Dr. Jim Hinkley 
Victoria University of Wellington 
A: Prof. Alan Brent
Victoria University of Wellington

Hydrogen Strategy & Targets

Policy-related matters 

2022 milestones & key messages

Government yet to determine targets for hydrogen 
deployment as part of the ongoing review of New 
Zealand’s energy strategy to meet emissions 
targets set by the Climate Change Commission in 
2021. 

NZ currently only considers Green Hydrogen as a 
viable emissions reduction pathway.

The revised Energy Strategy is expected to be 
released in late 2023. The Ministry of Business, 
Innovation and Employment (MBIE) is currently 
working on the development of the New Zealand 
Hydrogen Roadmap, expected to be released for 
public consultation and comment in late 2023.

Government funding ($67m) for infrastructure and 
R&D projects, resulting in a range of activities 
across the value chain. 
Electrolyser capacity to increase from 2.1 MW in 
2022 to over 6 MW in 2023, primarily to service 
heavy vehicle refuelling.

2022 was a landmark year for hydrogen in New 
Zealand with many notable outcomes including:

• First Hyundai Xcient heavy-duty hydrogen FC 
truck operated by NZ Post

• Ports of Auckland refuelling station now 
operational, servicing NZ’s first FC Bus, made 
in NZ by Global Bus Ventures

• Meridian Energy selected Woodside Energy 
as preferred partner for Southern Green 
Hydrogen project

• H2 2 ZERO Summit held by New Zealand 
Hydrogen Council, an industry and research 
led organisation which has grown to represent 
more than 63 organisations across the 
economy

• Emirates Team NZ FC chase boat delivered; 
60 knots and long range

• HW Richardson announced dual fuel heavy 
trucks and  is using New Zealand technology 
company Fabrum Solutions to deliver its 
electrolyser, hydrogen fuel tanks for refuelling 
stations.

Green hydrogen is part of the energy strategy being 
developed as part of reaching the zero carbon bill. 
Hydrogen roadmap development has commenced.

May 2021: Climate Change Commission released 
advice to government including emissions budgets.

Hydrogen mentioned 56 times: HDT, aviation, 
shipping, export, steelmaking. 

Government is reviewing the NZ regulatory 
framework for suitability for H2 infrastructure 
deployment and leads the development of the 
APEC (Asia-Pacific Economic Cooperation) Low 
Carbon Hydrogen Standard.

MoU with Japan and Singapore and deepening 
relationship with Germany to advance hydrogen.

Tasks currently participating in  
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Main Priorities for New Tasks

Infrastructure

Two electrolysers currently producing green 
hydrogen:

• Obayashi Corporation and Tuaropaki Trust 
operate 1.5 MW, 180tpa on geothermal

• BOC operate a 0.6 MW PEM electrolyser on 
certified green electricity at NZ Steel

Pragmatic and innovative solutions are being 
explored:

• HW Richardson (HWR) to trial dual fuelling of 
10 modified ICE vehicles from mid-2023. HWR 
has a fleet of 1300 trucks; this is a pathway to 
reduce emissions from existing fleet and build 
up infrastructure for FCV

Institute of Geological & Nuclear Sciences 
Limited (GNS)

GNS leads the $9.2M Endeavour-funded program 
“Powering NZ’s Hydrogen Economy”, which 
includes the development of next-gen electroca-
talytic systems for energy production and storage, 
sunlight to H2 and the use of wastewater and 
seawater in electrolysers.

Green Hydrogen Catalyst Funding (co-funded 
by German BMBF and NZ MBIE)

The Univ. of Otago leads a collaboration with 
Helmholtz Zentrum Hereon, in partnership with Te 
Rūnanga o Ngāi Tahu, to establish a German NZ 
Green H2 Centre for networking, outreach & 
research, based at UoO with buy-in from all 
Universities, the MacDiarmid Institute, GNS & 
Scion.

3 Foundation German-NZ Green H2 research 
projects were also funded (on the NZ side 
MBIE total of $6M).

• Univ. of Canterbury: Development of highly 
active anodes for anion exchange membrane 
electrolysers

• University of Otago: Safe, low-cost, hydrogen 
storage materials from NZ resources

• University of Canterbury: NZ-German Platform 
for Green Hydrogen Integration (HINT)

Pūhiko Nukutū: A green hydrogen geostorage 
battery for Taranaki

The Univ. of Canterbury, Univ. of Auckland & Mahi 
Maioro Professionals together with NZ, Australian 
and European institutions receive an Endeavour 
grant from MBIE ($NZ 12M, 5 years) to explore 
the viability of H2 geostorage in the Taranaki 
region.

R&D&D Projects 
Some projects running now:

Victoria Univ. & Robinson Research Institute

Researchers at the RR Institute developed a 
novel technology which uses H2 instead of coal 
to produce iron and steel from New Zealand 
ironsand. 

The quantity of ammonia needed and new 
renewable generation build to refuel 40% of 
diesel truck demand by 2050 is evaluated in a 
joint project with IIT Delhi.

Other projects explore storage of ammonia in 
MOFs, photocatalytic H2 from  titania, and H2 
production (and CO2 reduction) using metallic 
cryptates.

Hydrogen Projects in NZ: 

Southern Green Hydrogen

TR Group Hydrogen Trucks

HWRichardson Trucks and Allied Petroleum 
refuel sites:

References   

https://www.nzhydrogen.org/nz-hydrogen-projects
https://www.woodside.com/docs/default-source/media-releases/meridian's-southern-green-hydrogen-project-selects-woodside-energy-as-preferred-partner.pdf?sfvrsn=ae69d7a1_3
https://www.trgroup.co.nz/blog/posts/2021/november/tr-group-orders-20-hydrogen-fuel-cell-hfc-electric-trucks/
https://www.hwr.co.nz/hydrogen
https://www.hwr.co.nz/hydrogen
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Norway
ExCo Representatives
R: Øystein Ulleberg 
Institute for Energy Technology
A: Ole Kristian Sollie
Research Council of Norway

Hydrogen Strategy & Targets

Policy-related matters 

2022 milestones & key messages

In June the Government launched the Roadmap – 
The green industrial initiative. 

The roadmap is the starting point for the 
Norwegian government’s work to promote green 
industry. 

The document presents new ambitions, 
instruments and measures. 

Hydrogen produced with low or no emissions is 
well embedded in the roadmap.

Several major milestones were achieved in 
Norway in the field of hydrogen in 2022. 

As a follow up of the hydrogen strategy from 
2021, the following initiatives were launched, e.g.:

• Support for the establishment of five Hydrogen 
Hubs for production of hydrogen along the 
coast of Norway 

• Support for development of hydrogen-powered 
vessels

• Establishment of 2 new Centres for 
Environment-friendly Energy Research 
(FME) dedicated to clean hydrogen and 
hydrogen-based energy carriersThe Norwegian government launched a national 

H2 strategy in June 2020. Followed by a H2 
roadmap white paper issued to the Norwegian 
Parliament on 11 June 2021. 

It stated the need for RD&D, and market 
introduction to develop cost-efficient methods and 
value chains for the production, transport, storage, 
and use of clean H2. 

Activities in these areas are to be supported by: 
Research Council of Norway, Innovation Norway, 
Enova and Gassnova. A gradual increase in CO2 
tax and possible requirements for use of H2 in 
public procurements will also stimulate the 
market. 

No major new H2 policies were implemented. 
Further increase in funding for industrial and 
market oriented H2 projects. 

Almost 2 billion NOK (≈200 M€) in public funding 
for projects were awarded in 2022 (vs 150 M€ in 
2021). 

Most of the funding was provided to producers 
and end-users in industry (44%) and maritime 
transport (44%). 
The rest was allocated to fund the two new 
Research centres and other R&D projects. 

Tasks currently participating in

Main Priorities for New Tasks
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Infrastructure

Planned: 

Support for the establishment of five Hydrogen 
Hubs along the coast of Norway: 

Trønderenergi Hydrogen AS (113 MNOK) – Hitra, 
Glomfjord Hydrogen AS (150 MNOK) – Glomfjord, 
NTE Energy AS (125 MNOK) – Rørvik, Greenstat 
ASA (148 MNOK) – Kristiansand, HyFuel AS (132 
MNOK) – Florø.

Support for development of maritime vessels

• Færder Tankers Norway AS (205,6 MNOK): 
The world’s first ammonia-powered tankers 
and car carriers (two tankers and two car 
carriers)

• Ocean Infinity (148,6 MNOK): The world’s 
first hydrogen-powered container ship (two 
container ships). 

Thor Dahl bulk (97 MNOK): One 
hydrogen-powered bulk carrier 

Halten Bulk (142 Mill): Two hydrogen powered 
bulk cargo vessels

Egil Ulvan (104 Mill): Hydrogen powered bulk 
cargo vessel

Support for large technology projects:

• Celsa armeringsstål AS (121,4 MNOK), 
Hydrogen for high temperature heat in Mo 
Industry Park

• Hystar AS (38 MNOK): PEMWE Technology 

• Wärtsilä Gas Solutions Norway AS (58,9 
MNOK), Ammonia as hydrogen carrier in the 
energy market

• Technip Norge AS (76 MNOK), Underwater 
storage of compressed hydrogen 

R&D&D Projects   
R&D&D projects in Norway cover the whole value 
chain; production of hydrogen and hydrogen 
carriers from renewable energy and from natural 
gas with CCS, hydrogen storage and transport 
and use of hydrogen with high focus on maritime 
and industrial application. 

Also, high attention is given to research within 
hydrogen safety, sustainability, business models 
and regulations. A few examples of R&D&D 
projects that has been granted support in 2022 
are given below.

A full overview of the R&D&D investments 
within hydrogen, across all the funding agencies 
supporting hydrogen development, can be found 
at the HEILO webpage (The web page is in 
Norwegian only). 

A full overview of the R&D&D investments 
within hydrogen, across all the funding agencies 
supporting hydrogen development, can be found 
at the HEILO webpage (in Norwegian only). 

Support of two new Centres for 
Environment-friendly Energy Research 
(FME) dedicated to clean hydrogen and 
hydrogen-based energy carriers
HyValue (120MNOK) – led by NORCE

Hydrogeni (200MNOK) – led by SINTEF

Norwegian Government – Hydrogen 
roadmap 

Enova – Hydrogen projects 

Research Council of Norway – Hydrogen 
projects

MoZEES - National Research Center Zero 
Emission Transport

HyValue

Hydrogeni

Norwegian Hydrogen Association
 
Ocean Hyway Cluster – Hydrogen for 
Maritime 

Hydrogen Cluster – Cross-Sectoral Value 
Chain

References   

https://www.enova.no/heilo/hydrogen/
https://www.regjeringen.no/en/historical-archive/solbergs-government/Ministries/oed/press-releases/2021/vegkart-for-hydrogen-knutepunkt-og-forsking/id2860353/   
https://www.regjeringen.no/en/historical-archive/solbergs-government/Ministries/oed/press-releases/2021/vegkart-for-hydrogen-knutepunkt-og-forsking/id2860353/   
https://www.regjeringen.no/en/historical-archive/solbergs-government/Ministries/oed/press-releases/2021/vegkart-for-hydrogen-knutepunkt-og-forsking/id2860353/   
https://www.enova.no/heilo/hydrogen/
https://prosjektbanken.forskningsradet.no/en
https://prosjektbanken.forskningsradet.no/en
https://mozees.no/
https://mozees.no/
https://hyvalue.no/
https://hydrogeni.no/
https://www.hydrogen.no/
https://www.oceanhywaycluster.no/
https://www.oceanhywaycluster.no/
https://h2cluster.com/
https://h2cluster.com/
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Portugal
ExCo Representatives
R: Paulo Partidário 
Directorate General for Energy and Geology
A: Paulo Martins 
Directorate General for Energy and Geology

Hydrogen Strategy & Targets

2022 milestones & key messages

The National Hydrogen Strategy (EN-H2) will be 
under revision by early 2023 in close coordination 
with the NECP revision process.  Actions are 
being taken at different levels at the core of the 
EN-H2 and beyond, namely on:

• Policy framework (regulation, plans, 
standards), implementing NECP, ‘Industrial 
Strategy for Ocean Renewables’ (EI-ERO), 
streamlined and more agile permitting; 
preparing the National Strategy for 
Biomethane.

• Market design and demand conditions, 
stimulating new value chains on green-based 
energy sectors, and sustainable produc-
tion-consumption across end-use sectors, 
incl. self-consumption of RES (0,9 GW of new 
decentralized installed capacity in 2022);

• R&I + Technology incentives (PRR-C14, 
PRR-C11, PRR-C5…);

• Market mechanisms, e.g. auctions, PPAs, 
and tenders (one for centralized acquisition 
of green H2 and biomethane is under 
preparation);

• Enhancing the RES mix, energy security and 
storage;

• Phasing out coal power plants, reducing 
dependency on other fossil sources, and 
upscaling RES.

National electrolysis capacity expected to be 
higher than 3 GW in 2030

Green H2 value chains in different market sectors, 
and two H2 valleys being developed (Sines; 
Nazaré)

The hydropower-based Tâmega giga-battery (1,2 
GW approx.) has entered into service (July 2022)

Offshore RES/ Wind: 5 priority areas are being 
proposed and an offshore wind auction is planned 
for 2023 (10 GW); the WindFloat Atlantic offshore 
project (25 MW) is injecting electricity in the grid.

Portuguese technology: modular PV-electrolyzers 
design, production, and use; FC H2 buses design, 
production, and use.

Streamlined and more agile RE-based permitting 
processes, incl. on electrolysis for green H2 
production. DL 15/2022, incl. self-consumption 
and technological free zones; DL 30A/2022 
permitting phase 1; DL 72/2022 permitting 
phase 2; New DL being prepared to simplify the 
environmental permitting.

Policy-related matters 

EN-H2 current goals (by 2030) before revision are 
the following:

a) 2% of green H2 in final energy consumption.

b) 5% of green H2 in road transport. 

c) 5% of green H2  in industry. 

d) 15% of green H2 injected into the natural gas 
networks.

e) 50 to 100 HRS. 

f) 2 to 2.5 GW of H2 production capacity by water 
electrolysis.

Guarantees of origin for low carbon gases and 
for gases of renewable origin (DL 60/2020, 17 
Aug)

National Gas System - Organisation and 
functioning (DL 62/2020, 29 Aug)

National Electricity System – Organization and 
functioning (DL 15/2022, 14 jan)

Energy consumption from RES
(DL 84/2022, 9 Dez)
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Main Priorities for New Tasks

Infrastructure

Hydrogen buses production and exports (Caetano 
Bus ‘H2.City Gold’ – V. N. Gaia)

Cascais urban transports network (two bus lines)

Electrolizers and renewable H2 production 
(Fusion Fuel, Évora), and consumption of 40 ton/
year at DSO Dourogás (Porto)

Green H2 production project proposals for 
self-consumption in the chemical industry to 
decarbonize: The ammonia synthesis (Madoqua 
Power2X; Annual basis: 500 MW H2 by 2030); 
The aniline synthesis (Bondalti; Annual basis: 
355 MW H2 by 2030); A biofuel synthesis (green 
methanol) (Dourogás; Annual basis: 200 kton 
CH3OH)

Green H2 production ongoing projects for 
self-consumption to decarbonize: The power 
industry (EDP, Carregado, 1MW electrolyser); 
The Gas grid (Floene Energias SA – Seixal 
urban district pilot: 80 consumers); The hydrogen 
peroxide synthesis (HyChem, Póvoa de Santa 
Iría)

Green Hydrogen in the Sines Valley, by 2030 
expected on: 

a)  Production capacity: > 1,8 GW
b)  Investments volume: > 4000 M€
c)  GHG reduction: > 1600 kton CO2 eq/year 

Colaborative lab HyLab:

Is a Collaborative Laboratory for Green 
Hydrogen, with the main goal of enabling the 
Portuguese swift implementation of green 
hydrogen production, storage, transport and 
utilization at competitive costs., and to anticipate 
by 6 years (2024 vs 2030, reference year of 
international studies) the breakeven cost between 
fossil and green hydrogen.

Horizon Europe projects: 

Waste to Hydrogen (Waste2H2); Hydrogen 
Storage In European Subsurface (HyStorIES); 
Low temperature catalytic methane 
decomposition for COx-free hydrogen production 
(112CO2).

A 100 mw flexible green hydrogen production 
process sourcing hybrid renewable energy and 
supplying green hydrogen to multiple end-uses 
(GREENH2ATLANTIC); Hybrid biomethane 
production from integrated biomass conversion 
(HYFUELUP); sMArt Green Ports as Integrated 
Efficient multimodal hubs (MAGPIE).

R&D&D Projects 

P. Partidário, R. Aguiar, P. Martins, C.M. Rangel, 
I. Cabrita (2019). The hydrogen roadmap in the 
Portuguese energy system – Developing the 
P2G case, IJHE 45, 47: 25646-25657 

DGEG (2019). Integração do Hidrogénio nas 
Cadeias de Valor, DGEG Publ, Fev 2019 (ISBN: 
978-9728268-48-0) (in Portuguese)

DGEG (2021). Energy Scenarios in Support of 
the EN H2, DEIR Studies – DGEG Publ (ISBN: 
978-972-8268-53-4)

P. Partidário & P. Martins (2022). Renewable 
Hydrogen vs Clean Hydrogen: Attention should 
be paid to comparisons, Revista H2 Magazine 6, 
Nov-Dec (in Portuguese
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http://www.dgeg.gov.pt/pt/areas-transversais/investigacao-e-inovacao/publicacoes-relatorios-estudos/02-energy-scenarios-in-support-of-the-en-h2-national-strategy-for-hydrogen
http://www.dgeg.gov.pt/pt/areas-transversais/investigacao-e-inovacao/publicacoes-relatorios-estudos/02-energy-scenarios-in-support-of-the-en-h2-national-strategy-for-hydrogen
http://www.dgeg.gov.pt/pt/areas-transversais/investigacao-e-inovacao/publicacoes-relatorios-estudos/02-energy-scenarios-in-support-of-the-en-h2-national-strategy-for-hydrogen
http://www.dgeg.gov.pt/pt/areas-transversais/investigacao-e-inovacao/publicacoes-relatorios-estudos/02-energy-scenarios-in-support-of-the-en-h2-national-strategy-for-hydrogen
http://www.dgeg.gov.pt/pt/areas-transversais/investigacao-e-inovacao/publicacoes-relatorios-estudos/02-energy-scenarios-in-support-of-the-en-h2-national-strategy-for-hydrogen
http://www.dgeg.gov.pt/pt/areas-transversais/investigacao-e-inovacao/publicacoes-relatorios-estudos/02-energy-scenarios-in-support-of-the-en-h2-national-strategy-for-hydrogen
http://www.dgeg.gov.pt/pt/areas-transversais/investigacao-e-inovacao/publicacoes-relatorios-estudos/02-energy-scenarios-in-support-of-the-en-h2-national-strategy-for-hydrogen
http://www.dgeg.gov.pt/pt/areas-transversais/investigacao-e-inovacao/publicacoes-relatorios-estudos/02-energy-scenarios-in-support-of-the-en-h2-national-strategy-for-hydrogen
http://www.dgeg.gov.pt/pt/areas-transversais/investigacao-e-inovacao/publicacoes-relatorios-estudos/02-energy-scenarios-in-support-of-the-en-h2-national-strategy-for-hydrogen
http://www.dgeg.gov.pt/pt/areas-transversais/investigacao-e-inovacao/publicacoes-relatorios-estudos/02-energy-scenarios-in-support-of-the-en-h2-national-strategy-for-hydrogen
http://www.dgeg.gov.pt/pt/areas-transversais/investigacao-e-inovacao/publicacoes-relatorios-estudos/02-energy-scenarios-in-support-of-the-en-h2-national-strategy-for-hydrogen
http://www.dgeg.gov.pt/pt/areas-transversais/investigacao-e-inovacao/publicacoes-relatorios-estudos/02-energy-scenarios-in-support-of-the-en-h2-national-strategy-for-hydrogen
http://www.dgeg.gov.pt/pt/areas-transversais/investigacao-e-inovacao/publicacoes-relatorios-estudos/02-energy-scenarios-in-support-of-the-en-h2-national-strategy-for-hydrogen
http://www.dgeg.gov.pt/pt/areas-transversais/investigacao-e-inovacao/publicacoes-relatorios-estudos/02-energy-scenarios-in-support-of-the-en-h2-national-strategy-for-hydrogen
http://www.dgeg.gov.pt/pt/areas-transversais/investigacao-e-inovacao/publicacoes-relatorios-estudos/02-energy-scenarios-in-support-of-the-en-h2-national-strategy-for-hydrogen
http://www.dgeg.gov.pt/pt/areas-transversais/investigacao-e-inovacao/publicacoes-relatorios-estudos/02-energy-scenarios-in-support-of-the-en-h2-national-strategy-for-hydrogen
http://www.dgeg.gov.pt/pt/areas-transversais/investigacao-e-inovacao/publicacoes-relatorios-estudos/02-energy-scenarios-in-support-of-the-en-h2-national-strategy-for-hydrogen


ANNUAL REPORT 2022 58

qw

Spain
ExCo Representatives
R: María Pilar Argumosa
INTA
A: Fernando Isorna
INTA

Hydrogen Strategy & Targets

2022 milestones & key messages

The “Renewable Hydrogen Roadmap” for Spain 
has been approved by the Ministry for Ecological 
Transition and Demographic Challenge (MITECO) 
in October 2020.

• “A commitment to renewable hydrogen. With 
this planning, the Government is promoting 
the deployment of this sustainable energy 
vector, which will be key to Spain achieving 
climate neutrality by 2050 at the latest”.

• “The development of renewable hydrogen will 
promote the creation of innovative industrial 
value chains in the country, technological 
knowledge and the generation of sustainable 
employment, contributing to the reactivation 
towards a high added value green economy.”

Targets for 2030: 

• 4 GW of electrolysers installed

• Minimal renewable H2 use in industry of 25 % 

• 2 commercial train lines

• 8900M€ investments

Foreseen 4 GW of electrolysis power installed 
from renewable electricity in 2030 to produce 
green H2 for current and future demand.

Well-developed gas infrastructure, large NG 
storage, transportation, and distribution network, 
with 13,000 km of gas pipelines, 80,000 km 
of distribution network, 6 regasification plants, 
3 strategic storages, and 6 international 
connections.

Good location for H2 transport with access to 
transport corridors, sea and road, European 
freight corridors and seaports, 165.000 km of 
roads, 15.000 km railway network and 28 ports.

Significant private sector involvement in new H2 
initiatives, associations, and projects, including 
clusters in many Autonomous Communities, 
valleys, regional and local initiatives, new regional 
associations, formation of multiple consortiums 
and promotion of projects by companies from all 
energy sectors and incorporation of companies 
from the end-use sectors (industry, transport, 
residential).Policy-related matters 

In 2021, Spain published the Integrated National 
Plan on Energy and Climate and the Climate 
Change and Energetic Transition Law, with a 
focus on renewable energies, renewable H2, and 
storage. 

The Ministry for the Ecological Transition and 
the Demographic Challenge (MITERD) also 
released the first “PERTE ERHA” grants, which 
will mobilize resources worth 16.37 B€, including 
funding from the Recovery, Transformation and 
Resilience Plan and private sector investments. 

In 2022, the Ministry launched two calls for 
grants for H2 projects, one worth 250 M€ for 
the innovative value chain of renewable H2 and 
another worth 10 M€ for pioneering projects.

Tasks currently participating in
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Main Priorities for New Tasks

Infrastructure

CAF has started to test in its facilities in Zaragoza 
the first H2 train

The electrolysis power installed in Spain in pro-
jects ongoing is 24.5MW. 

The H2 pipeline network is also under planning.
It will use the current natural gas network.

Green hydrogen project in the Bay of 
Algeciras: Fisterra Energy, Enagás and White 
Summit Capital to generate green hydrogen

• 237 MW, strengthen the position of the 
settlement in the “bunkering” sector

Hydrogen valleys and regional initiatives have 
mobilize private investment, some examples are:

1. Basque H2 corridor: 78 entities, 34 projects, 
investment of 3.000 M€

2. H2ValleyCAt: 250 entities

3. ReCoDe ASTURIAS: 20 projects, 2.065M€ 
investment

4. GetHyGA_ARAGON: 78 entities, 76 projects, 
2.300M€ investment

5. Valle andaluz del hidrógeno verde: 3.000 
M€, 2GW ELY in 2030

6. Green Hydrogen_CANTABRIA: 24 entities

7. BURGOS renewable H2 Valley

8. Sol H2 EXTREMADURA: 22 entities

9. Green Hysland: 30 entities

R&D&D Projects 

Spain Hydrogen Roadmap (In Spanish)

References   

In September 2022 are recorded 58 power to H2 
projects in Spain by HYDROGEN EUROPE, some 
examples are:

The project Power to Green Hydrogen Mallorca 
(Govern Balear, Enagas, Acciona, Cemex) 
inaugurated (on March 2022) as the First 
hydrogen industrial plant in Mallorca.

• 50 M€ / Solar FV 13 MW / ELY power: 2,5 MW 
/ 300 tH2/year

Iberdrola has inaugurated the Puertollano green 
hydrogen plant on May 16th, 2022.

• 150 M€ / Solar FV 100 MW / ELY power 
20MW / 3000 Th2/year 

• H2 use: green ammonia

OCEANH2: Industrial research project, 
coordinated by Acciona. Design and experimental 
validation of the first offshore green hydrogen 
plant based on floating wind and FV technology

ORANGE, BAT: Green hydrogen for sustainable 
ceramics.

• 120M€ / Alkaline ELY 100MW
• 26 ceramics users

https://energia.gob.es/es-es/Novedades/Documents/hoja_de_ruta_del_hidrogeno.pdf
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Sweden
ExCo Representatives
R: Mikael Lindqvist 
Swedish Energy Agency
A: Emma Westsson
Swedish Energy Agency

Hydrogen Strategy & Targets

2022 milestones & key messages

Rather than setting out specific targets regarding 
implementation of hydrogen into the energy 
system, Sweden has adopted several actions 
aiming to reduce the negative climate impact 
of the transport/industry sector as a whole, with 
hydrogen as a constituting part of the solution

During 2022, public support for the construction 
and installation of 60 new hydrogen refilling 
stations nationwide has been granted. 

Sweden’s largest fossil-free hydrogen valley 
is currently being built aiming involving local 
hydrogen production of hydrogen, fossil free steel 
production and hydrogen infrastructure for the 
transport sector. 

Volvo Trucks’ newest addition to their product 
portfolio - a fuel-cell heavy duty truck with a range 
of 1000 km – is currently under evaluation on test 
tracks. 

Further, Volvo Trucks is now introducing 
fossil-free steel in its trucks. The hydrogen-re-
duced steel is produced in collaboration with 
Swedish SSAB and is expected to reduce carbon 
footprints as 70% of a truck’s weight comes from 
steel and cast iron.    

Infrastructure

Within the last year, a number of projects has 
been granted public co-funding for setting up 
hydrogen refuelling stations across the country.

Along with the predicted 8 HRS within the 
“Nordic Hydrogen Corridor” initiative, this would 
together lead to around 60 new HRS within 2-3 
years. In order to accommodate for heavy-duty 
vehicle refuelling demands, a requirement on a 
dispensing pressure of 700 bars is relevant. 

R&D&D Projects 

The British-american company ZeroAvia 
accomplished the world’s first hydrogen powered 
flight in 2020 and are currently experiencing a 
fast-growing order book of fuel cell airplanes. 

As key component, the fuel cell stack used in the 
airplanes are developed in an R&D collaboration 
project with the Swedish fuel cell company 
PowerCell.

A demonstration project for developing a mobile 
hydrogen refuelling station for off-grid and off-road 
applications has recently been initiated.

Tasks currently participating in
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United 
Kingdom

ExCo Representatives
R: David Mason 
Dept. for Energy Security & Net Zero (DESNZ), BEIS
A: Alex Rettie 
UCL

Hydrogen Strategy & Targets

Policy-related matters 

2022 milestones & key messages

The British Energy Security Strategy (BESS) 
sets out different targets:

• Up to 10GW of low carbon hydrogen 
production capacity by 2030, with at least 
half from electrolytic.

• Transport and storage business models by 
2025.

• Annual allocation rounds for electrolytic 
hydrogen.

• A H2 certification scheme by 2025.

Priorities for 2023 include:

• Awarding contracts for the first electrolytic H2 
allocation round to successful projects for the 
Net Zero Hydrogen Fund.

• Publishing the government response to the 
hydrogen transport and storage business 
model consultation.

• Target a policy decision on whether to 
allow up to 20% hydrogen blending in gas 
distribution networks.

• Published the British Energy Security Strategy 
(April 2022), including doubling their ambition 
in 2021 to up to 10GW low carbon hydrogen 
production capacity by 2030.

• Launched the £240m Net Zero Hydrogen 
Fund (NZHF), which provides capital 
co-funding for H2 production projects. 

• Published the Heads of Terms for the 
Hydrogen Production Business Model (HPBM) 
contract, which proposes the final design for 
revenue support.

• Launched the first electrolytic hydrogen 
allocation round, offering support from the 
HPBM and the NZHF.

• Progressed 4 CCUS-enabled hydrogen 
projects to the due diligence stage.

• Appointed an industry Hydrogen Champion, 
Jane Toogood.

• 21 countries, including the UK, agreed 
to support at least one of the Hydrogen 
Breakthrough Priority Actions identified in the 
Breakthrough Agenda Report 2022.

The UK and Scottish Governments are actively 
developing their hydrogen policies through 
stakeholder consultation, implementing actions 
to develop the hydrogen sector and reviewing 
regulatory issues related to hydrogen transport 
and storage infrastructure. 

They have also published a low carbon 
hydrogen certification scheme consultation and 
implemented changes to increase flexibility in 
producing renewable hydrogen while reducing 
carbon emissions.

Tasks currently participating in



ANNUAL REPORT 2022 62

Main Priorities for New Tasks

Infrastructure

• 4.5MW electrolysis installed

• HyGreen project: up to 500MW electrolysis in 
Teesside industrial cluster. 

• RWE’s Pembroke Net Zero in the South 
Wales Industrial Cluster. Progressing plans to 
develop 100-300MW of electrolysis. 

• Green project: Scaling up to 500MW of 
electrolysis to supply industry, including steel 
and to decarbonise local port operations. 

• Scottish Power and Storegga intend to 
develop 30MW of green hydrogen to be used 
in heating processes in nearby distilleries. 

• The government has awarded £9.4M 
towards Scottish Power’s Whitelee Green H2 
development, with a 20MW PEM electrolyser 
and storage facility.

• Following the selection of Hynet and East 
Coast Cluster as Track 1 CCUS clusters, 
4 CCUS enabled H2 production projects 
have been selected to go forward with due 
diligence. These are: Hynet, bpH2Teesside, 
H2 NorthEast and Hydrogen To Humber(H2H) 
Saltend.

• National Grid’s Project Union, Future Grid, 
Ofgem funded H2 projects… developing H2 
network infrastructure. 

• Initiated phase 2 activity in the Tees Valley 
Hydrogen Transport Hub by launching a £20 
million collaborative R&D competition on 6 
October 2022, run via Innovate UK.

• Launched the first funding competitions for 
Zero Emission Road Freight Demonstrators 
(ZERFD) programme.

R&D&D Projects 

Hydrogen projects funded through NZIP include: 

23 feasibility studies and 5 demonstration projects 
under the £60M Low Carbon Hydrogen Supply 
2 programme. 22 feasibility studies through the 
£5M feasibility and design Phase 1 of the NZIP 
Hydrogen BECCS Innovation Programme. 

5 winners of the Longer Duration Energy Storage 
Demonstration Programme, Stream 2 Phase 2 
were announced in 2022, including one hydrogen 
storage project.

Co-funding three projects under the £2.5M 
Environmental Response to Hydrogen Emissions 
programme, relating to soil sink response, climate 
atmospheres, air quality. A Knowledge Exchange 
Fellow call is also in review.

Published external analysis commissioned from 
AFRY to understand the role that long-duration 
electricity storage could play in the energy 
system, how much may be required over periods 
of time, and the benefits of different technologies. 

Innovate UK has awarded £6M to Hydrogen 
Innovation Initiative’s Seed programme, a 
collaborative initiative between the Catapult 
Network, National Physical Laboratory, Net Zero 
Technology Centre, the Aerospace Technology 
Institute and Advanced Propulsion Centre. 

Ofgem’s Strategic Innovation Fund, delivered by 
Innovate UK, had approved 18 out of 40 projects 
to be taken forward to its Alpha phase as of July 
2022. These projects began in August 2022, with 
eight of the 18 (c.£3.5 M) being hydrogen-related.

The Innovate UK KTN End User Solutions 
directory is being built by the Innovate UK KTN 
Futures team. This directory aims to provide 
visibility of which end users are using or planning 
to use hydrogen, combined with practical 
solutions providers who could help develop their 
hydrogen use further.

UK Government

UK Research and Innovation

References   

http://www.gov.uk/
https://www.ukri.org/
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USA
ExCo Representatives

R: Eric Miller 
US DOE: EERE-HFTO
A: Robert Schrecengost 
US DOE: FECM-20

Hydrogen Strategy & Targets

2022 milestones & key messages

Hydrogen Strategy and Targets from National 
Clean H2 Strategy & Roadmap include:

Target strategic, high-impact uses for clean 
hydrogen: 

to ensure utilization in highest value applications 
where limited decarbonization alternatives exist- 
such as industry/chemicals; heavy-duty transpor-
tation; and long-duration energy storage.  

• Targets: clean H2 deployment of 10 million 
metric tons (MMT)/yr by 2030, 20 MMT/yr by 
2040, and 50 MMT/yr by 2050.

Reduce the cost of clean H2: 

Leveraging the Hydrogen Energy Earthshot to ca-
talyze both innovation and scale, stimulate private 
sector investments, & spur  development across 
the H2 supply chain.

• Targets: $2/kg by 2026; $1/kg by 2031.

Focus on regional networks: 

Including regional clean H2 hubs to enable lar-
ge-scale production and end-use in proximity, 
enabling critical mass infrastructure, driving scale, 
and facilitating market lift off while leveraging pla-
ce-based opportunities for equity, inclusion, and 
sustainability. 

Oct. 2022: 

DOE collaborated with the Sustainable Energy 
Council to host the Hydrogen Americas Summit 
in Washington DC with  hundreds of government 
and industry representatives to discuss the latest 
projects and policy developments.

DOE announced the phase one winners of the 
$2.6 million Hydrogen Shot Incubator Prize for 
early-stage concepts for novel hydrogen produc-
tion technologies.

U.S. celebrated National Hydrogen and Fuel Cell 
Day on 10/8/22.

U.S. held a Tribal Clean Energy Summit featuring 
a DOE Clean H2 Roundtable.

Sept. 2022: 

DOE released a draft of the National Clean Hy-
drogen Strategy and Roadmap, required by the 
Bipartisan Infrastructure Law, for public feedback.

U.S. hosted the first Global Clean Energy Action 
Forum convening the Clean Energy Ministerial 
and Mission Innovation, featuring several clean 
H2 topics and events.

Policy-related matters 

Bipartisan Infrastrature Law (BIL) 
featuring:

$9.5B for Clean Hydrogen over 5 yrs, including:

• $1B for electrolysis R&D

• $500M for clean H2 technology manufactu-
ring & recycling RD&D

• $8B for at least four regional clean H2 hubs

• Development of a clean H2 Standard, including 
limits on GHG emissions

Inflation Reduction Act (IRA), including tax 
credits:

• 45V: Up to $3/kg for production of clean H2

• 45W: New 30% credit for commercial fuel cell 
electric vehicles through 2032

• 30C: Tax credit up to 30% of the cost of alter-
native fuel refueling property

https://www.energy.gov/eere/fuelcells/hydrogen-americas-summit
https://americanmadechallenges.org/challenges/hydrogen-shot/
http://National Hydrogen and Fuel Cell Day
http://National Hydrogen and Fuel Cell Day
https://www.energy.gov/indianenergy/tribal-clean-energy-summit-2022
https://www.hydrogen.energy.gov/clean-hydrogen-strategy-roadmap.html
https://www.hydrogen.energy.gov/clean-hydrogen-strategy-roadmap.html
https://gceaf.org/
https://gceaf.org/
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Infrastructure
10 million metric tons of hydrogen are being pro-
duced annually

The US has the world’s largest hydrogen storage 
cavern

The US use of hydrogen is 55% on refining, 35% 
for ammonia and methanol production, 2% for 
metals and 8% for other uses.

• > 1600 miles of hydrogen pipeline

• > 620 MW of planned PEM electrolyzer de-
ployments, greater than 3x reported in 2021.

• > 500 MW deployed for backup power using 
hydrogen

• > 50.000 forklifts.

Main Priorities for New Tasks R&D&D Projects 

In August 2022, DOE and the Hydrogen and Fuel 
Cell Technologies Office (HFTO) announced $60M 
in total funding to advance clean hydrogen technol-
ogies and grid decarbonization in support of DOE’s 
Hydrogen Shot goal. 

$40M is allocated to projects focused on advancing 
the development and deployment of clean hydrogen 
technologies, while $20M will be used to establish a 
university research consortium focused on develop-
ing grid resilience programs. 

In August 2022, the DOE Office of Fossil Energy 
and Carbon Management (FECM) announced more 
than $32M in funding for projects that will advance 
clean hydrogen production and utilization, and 
address safe hydrogen transportation and long-term 
storage. 

In September 2022, DOE Office of Nuclear Energy, 
in collaboration with HFTO, announced a continued 
funding opportunity for projects focused on nuclear 
coupled hydrogen production and end use. 

In November 2022, DOE announced $1.5M in fund-
ing for five (5) university-led projects that will help 
achieve the Hydrogen Shot goal and enhance the 
knowledge and skills of students at Minority Serving 
Institutions.

In June 2022, DOE announced a $504M loan guar-
antee for the world’s largest clean hydrogen energy 
storage facility in the state of Utah. This facility will 
be capable of providing long-term low-cost, season-
al energy storage. This complements DOE’s con-
ditional approval for a $1B loan guarantee for the 
first-ever commercial-scale U.S. project to deploy 
methane pyrolysis technology, which converts natu-
ral gas into carbon black and clean hydrogen.

U.S. Department of Energy Hydrogen Pro-
gram Plan

Hydrogen and Fuel Cell Technologies Office | 
Department of Energy

Office of Fossil Energy and Carbon Manage-
ment | Department of Energy 

DOE National Clean Hydrogen Strategy and 
Roadmap (Draft) : DOE Hydrogen Program 
(energy.gov)

References   

Tasks currently participating in

https://www.energy.gov/articles/doe-announces-60-million-advance-clean-hydrogen-technologies-and-decarbonize-grid
https://www.energy.gov/fecm/funding-notice-clean-hydrogen-production-storage-transport-and-utilization-enable-net-zero
https://www.energy.gov/eere/fuelcells/articles/doe-funding-opportunity-nuclear-coupled-hydrogen-production-and-use
https://www.energy.gov/eere/fuelcells/articles/doe-announces-15-million-train-next-generation-hydrogen-workforce
https://cms.doe.gov/articles/doe-announces-first-loan-guarantee-clean-energy-project-nearly-decade
https://www.hydrogen.energy.gov/pdfs/hydrogen-program-plan-2020.pdf
https://www.hydrogen.energy.gov/pdfs/hydrogen-program-plan-2020.pdf
https://www.energy.gov/eere/fuelcells/hydrogen-and-fuel-cell-technologies-office
https://www.energy.gov/eere/fuelcells/hydrogen-and-fuel-cell-technologies-office
https://www.energy.gov/fecm/office-fossil-energy-and-carbon-management 
https://www.energy.gov/fecm/office-fossil-energy-and-carbon-management 
https://www.hydrogen.energy.gov/clean-hydrogen-strategy-roadmap.html
https://www.hydrogen.energy.gov/clean-hydrogen-strategy-roadmap.html
https://www.hydrogen.energy.gov/clean-hydrogen-strategy-roadmap.html
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ExCo Representative

R: Ali Al Rawahi 
A: Joao Jorge Alves

Introduction

Established in 1971, Abu Dhabi National Oil Company (ADNOC), is one of the world’s largest 
energy producers and a catalyst for growth and diversification of the economy of Abu Dhabi and 
the UAE. 

The fully integrated value chain covers from exploration, production, storage, refining and tra-
ding, petrochemicals to low carbon solutions, handling:

• World’s 6th largest oil and 7th largest gas reserves. 
• > 4 mln bopd crude and over 11 bln scfd oil and gas production capacity 
• World’s 4th largest crude and condensate processing capacity
• > 8 bln scfd gas processing capacity
• >450 retail stations

ADNOC is committed to deliver Maximum Energy at Minimum Emissions.

2022 milestones & key messagesSponsor’s Hydrogen Status

The Hydrogen business has been organized wi-
thin the new “Low Carbon Solutions and 
International Growth” Directorate

A key tenet of Adnoc’s strategy is being one of the 
most Carbon Efficient Producers – through:

• Commercializing new fuels (blue hydrogen 
and blue ammonia)

• Developing green hydrogen

• Implementing low-carbon technologies

• Expanding on electrification of operations

Main priorities for new Tasks

Projects & Activities

Mapping subsurface for hydrogen storage

ADNOC
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Forward-looking
ADNOC has the mandate to explore potential 
opportunities in Hydrogen with the ambition to 
position the UAE as a Hydrogen leader. 

ADNOC is already a producer of Hydrogen in its 
downstream facilities, which is largely used for in-
dustrial purposes. It has existing plans to increase 
Hydrogen production and is exploring several new 
growth opportunities. 

In May 2021, ADNOC announced that it will 
advance a world-scale 1 million tons per annum 
“blue” ammonia production facility in Ruwais, Abu 
Dhabi. 

The facility, which has moved to the design pha-
se, will be developed at the new TA’ZIZ industrial 
ecosystem and chemicals hub Fertiglobe, a joint 
venture between ADNOC and OCI, will join this 
project.

ADNOC believes that Hydrogen and its ca-
rrier fuels have great potential as new, low 
carbon fuels, that Abu Dhabi and the UAE 
are well placed to capitalize upon. 

ADNOC Website

References   

https://www.adnoc.ae/en/our-business/hydrogen
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HYCHICO

ExCo Representative

R: Sergio M. Raballo
A: Ricardo A. Pérez

Introduction
Hychico is a private company established in 2006. We are firmly convinced that green hydrogen 
will play a significant role in the future as an energy carrier. 

The main activities of Hychico are power generation from renewable sources and the production of 
hydrogen and oxygen by means of water electrolysis.

The Hydrogen Pilot Plant has been in operation since January 2009. Being one of the first com-
panies in the region installing and operating electrolysers, we have also experienced injection of 
hydrogen into depleted gas reservoirs, co-fired hydrogen in gas engines and sold to third parties 
high purity oxygen as a co-product of the electrolysis.

2022 milestones & key messagesSponsor’s hydrogen status

Hychico is still working in the development of 
hydrogen in Argentina, being active members of 
hydrogen consortium “H2AR”, and participating in 
discussion and debates spaces for the prepara-
tion of a national hydrogen strategy and hydrogen 
normative.

We are also working in the development of a lar-
ge-scale green ammonia project located in Latin 
America.

• Pilot Plant Figures: +2,900,000 Nm³ H2 and
100,000 hs MG

• Memberships (IEA TCP HYDROGEN and 
H2AR Consortium)

• Green Ammonia Large-scale Project Prefeasi-
bility Study Completed

Main priorities for new Tasks

Tasks currently participating in  
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Projects & Activities Forward-looking
During this year the focus will be on the 
development of concept studies and building a 
solid business case for the green ammonia 
large-scale project that we are developing.

The company will also continue acquiring more 
experience in the production, operation, storage 
and usage of hydrogen with the H2 Pilot Plant 
located in Chubut.

In addition, a national H2 projects promotion law 
will be treated during this year in Argentina. It is 
expected that this law can create an appropriate 
ecosystem to attract the necessary investments 
for the development of green hydrogen industry.

Green Ammonia Project

• Large Scale Green Ammonia Production for 
Export

• Location: Latin America

• Annual Output: 30,200 tn H2 / 170,000 tn NH3 
• 200 MW Electrolysis

• 250 MW “Off-grid” Solar Power + 350 MW 
“On-grid” 

• Wind Power grid”

Prefeasibility Study completed in 2022-

Hychico H2 Pilot plant (Argentina) operative since 
2009. 

We will continue with the production of hydrogen 
and oxygen and with the usage of 
H2 in the Genset for power generation. 

We will be working on the analysis of plant perfor-
mance, especially electrolyzers, after 13 years of 
operation.

We are involved in local consortiums and activities 
carried out with different working groups to help 
with hydrogen development in Argentina (H2AR, 
AHK AR Hydrogen Committee, GIZ PtX HUB, 
CADER, CEA).

http://www.hychico.com.ar/eng/index.html

References   
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ExCo Representative

R: Franz Lehner 
A: Luisa Boll 

Introduction
The National Organisation Hydrogen and Fuel Cell Technology (NOW GmbH) is a public programme 
management organisation of the German Federal Government. 

It is responsible for the coordination and management of different government programmes including 
the National Innovation Programme Hydrogen and Fuel Cell Technology (NIP). NOW GmbH su-
pports research, development and demonstration activities along with procurement initiatives for the 
purpose of market activation. It is tasked with initiating and evaluating projects and, where possible, 
interlinking them to create synergies. 

Part of NOW’s mission is also to enhance international collaboration, for example through working 
towards common standards and regulations.

2022 milestones & key messages

Sponsor’s Hydrogen Status

NOW GmbH aims to raise overall awareness of 
hydrogen, fuel cells and e-mobility through public 
communication activities and through supporting 
the knowledge transfer at the interface of policy, 
industry and research. 

NOW GmbH supports the development of the 
Federal Government’s Mobility and Fuel Strategy 
and coordinates funding projects within it. 

It is also responsible for hydrogen-related 
activities under the Export Initiative Environmental 
Technologies of the Federal Ministry for the 
Environment, Nature Conservation, Nuclear 
Safety and Consumer Protection (BMUV). 

NOW GmbH also works in the Clean Hydrogen 
Mission initiative on behalf of the Ministry for 
Economic Affairs and Climate Action (BMWK). 

In late 2022, the roll-out of series production fuel 
cell trucks in Germany started. Corresponding 
funding guideline for zero emission vehicles and 
infrastructure (KsNI) extended through 2026.
In early 2022, a new website with information on 
fuel cell and hydrogen RCS topics was 
launched. 

In March 2022, NOW GmbH published an 
authorization guide for hydrogen refuelling 
stations. At the core of the brochure is the 
authorization guide according to approval 
procedure §18 BetrSichV (Industrial Safety 
Regulation).

Main priorities for new Tasks

In December 2022, NOW GmbH launched a new 
website for the overall concept of renewable fuels 
on behalf of the Ministry for Digital and Transport 
(BMDV). It offers information on funding opportu-
nities, projects, events, and general knowledge 
on the topic.

NOW GmbH
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Projects & Activities Forward-looking
In May 2022, BMDV published a feasibility study 
to examine the implementation of a Hydrogen 
Technology and Innovation Centre (ITZ) for 
mobility applications. NOW GmbH supports the 
process of rolling out the ITZ.

The HyPerformer category of the BMDV’s Hyland 
regional funding competition entered its second 
round in the latter half of 2022. 

The goal of HyPerformer is to support the 
implementation of integrated concepts for the 
mobility sector. A total of 45 million euros in 
funding is available for establishing regional 
hydrogen economies along the entire value chain. 

NOW GmbH is involved in the content design 
and implementation of Mission Innovation’s Clean 
Hydrogen Mission (CHM) on behalf of the BMWK. 
The Action plan for pillar 2 of the Mission was 
presented at GCEAF in Pittsburgh in September 
2023. It focuses on demonstration actions:

• Sprint 1: Identification of 100 Hydrogen Valley 
Projects Ideas by 2023

• Sprint 2: Hydrogen Exchange Program (to 
spread the concept of Hydrogen Valleys 
globally)

NOW GmbH’s funding call for public refuelling 
stations for commercial vehicles with a total 
budget of €60 million ran until the end of January 
2022. Funding notices were given at the end of 
the year. 

An update of the National Hydrogen Strategy is 
planned for early 2023. 

The strategy shall be updated in an ambitious 
manner to enable a swift market ramp-up. NOW is 
supporting the National Hydrogen Council as part 
of the Hydrogen Coordination Office.

In 2023, NOW GmbH will run a funding call for 
electrolysis plants for the production of hydrogen 
for the transport sector. 

Eligible for funding is the construction of 
electrolysis plants with a minimum electrical 
output of 1 megawatt for the entire plant. 

The subsidy rate for electrolysis equipment is up 
to 45 percent of capital expenditures.

Another funding call for public refuelling stations 
for commercial vehicles is planned for 2023.

The NOW-facilitated and BMUV-funded 
programme Export Initiative Environmental 
Protection will be open in the first half of 2023.

It is intended for applications from German 
companies, as well as research institutions and 
their international projects for the use of green 
hydrogen and fuel cell technologies in 
decentralized energy supply, mainly in developing 
countries and economies in transition. 

https://www.now-gmbh.de/ 

https://rcs.now-gmbh.de/en/latest-news/

https://erneuerbarekraftstoffe.de/

https://h2.live/en/ 

References   
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ExCo Representative

R: Mohit Bhargava
A: Debashisa Manasa Ranjan Panda

Introduction
NTPC is India’s largest energy conglomerate with roots planted way back in 1975 to accelerate 
power development in India. Since then, it has established itself as the dominant power major with 
presence in the entire value chain of the power generation business. 

From fossil fuels, it has forayed into generating electricity via hydro, nuclear and renewable ener-
gy sources. This foray will play a major role in lowering its carbon footprint by reducing greenhou-
se gas emissions.

To strengthen its core business, the corporation has diversified into the fields of consultancy, 
power trading, training of power professionals, rural electrification, ash utilisation and coal mining 
as well.

The company’s mission is to provide reliable power and related solutions in an economical, effi-
cient, and environmentally friendly manner, driven by innovation and agility, while its vision is to be 
the world’s leading power company.

2022 milestones & key messagesSponsor’s Hydrogen Status

Hydrogen Blending with Piped Natural Gas – Pro-
ject commissioned on 02/01/2023 with initial 5% 
blending.

Mobility with Hydrogen Filling Station and FCE-
Vs at Leh (Ladakh) – Implementation work is in 
progress.

10TPD Green Methanol Production – Carbon 
Capture unit commissioned on 15/08/2022. Hy-
drogen generation and methanol synthesis unit 
implementation work is in progress.

In India, Green Ammonia Production of 35-100 
TPD at 3 locations, 300 TPD at 1 location and 
above 1000 TPD at 1 location.  

In India, Green Methanol Production of 25-185 
TPD 4 locations. 

In 1200 acres of land, creating a “Hydrogen Hub” 
at Pudimadaka, Andhra Pradesh.

Priority Areas:

• Green Hydrogen Applications

• Blending with Piped Natural Gas

• Mobility with Hydrogen Filling Station and FCEVs

• Green Methanol Production

• Green Ammonia Production

• Energy Storage

Green Hydrogen Technologies

• 1000 MW Electrolyser technology Partner

NTPC
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Main priorities for new Tasks

Projects & Activities

Forward-looking

3-year, Pilot Projects

• H2 Blending Project @NTPC Kawas: Commis-
sioned on 02/01/2023.

• H2 Mobility Project @Leh: 5 FCEV buses 
(200km/day) implementation is in progress. 

• H2 Mobility Project @Delhi: 5 FCEV buses 
(600km/day) contracting progress is comple-
ted.

Selection of technology Partner

• 1000 MW Electrolyser: Global Tender for 
400 MW PEM and 600 MW ALK. electrolyser 
issued, technical bid opened, and evaluation 
is in progress. 

Green Chemicals

• Green Ammonia:

1000 TPD @Bhuj, Gujarat: Market study 
completed, and technical feasibility study is 
in-progress.
<300 TPD @4 location in India: Feasibility 
study completed.

• Green Methanol (GCH3OH):

10 TPD at NTPC Vindhyachal, MP 2023: 
Carbon Capture Unit Commissioned on 15th 
August 2023. Green Hydrogen and Methanol 
Synthesis unit implementation is in progress.

Targets, 2030

• 5GW Electrolyser Capacity

• 0.6 MMTPA of Hydrogen Production

• 2 MMTPA of Green Ammonia Production

Andhra govt clears Rs 1.10-lakh-crore propo-
sal of NTPC for new energy park

NTPC starts India’s first green hydrogen 
blending operation in PNG network

NPTC Awards Indias’s first green hydrogen 
fueling station project to Amara Raja

References   


