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development of the European Hydrogen Value Chain over the coming years is expected to
generate approximately 1 million highly skilled jobs by 2030, and up to 5.4 million by 2058 This

growth presents a significant economic and environmental opportunity for Europe, but it also

creates considerable labour market challenges.

The European Hydrogen Skills Allianc®' OAAT 3 EEI 1 O A&li-year prajestOsiaged |1 6 E O
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Erasmus+ programme. The primary objective is to design and implement a highly innovative,

effective, and sustainable Hydrogen Skills Strategy for Europe that will ensure the skills needs of

the rapidly expanding and evolving Hydrogen Value Chain can be met in the short, medium, and

long term. It will also generate a hleprint to address the skills need of workers in Declining

Sectors and Transition Regions to provide them with upskilling and reskilling opportunities

within the hydrogen sector.

Green Skills for Hydrogen will establish a long-term partnership between Industry and Education.
It will design an innovative and sustainable Hydrogen Skills Strategy. It will develop, test and roll -
out of VETcurricula andtraining programmesin line with latestmarket needsandconsistently
linked with EU instruments and tools. It will foster continuous skills and career development that
empower technical professionalism in both green and digital competencies. Finally, it will
disseminateandrollout the VETtraining to maximiseEuropeanimpact.

The European Hydrogen Skills Alliance

GreenSkills for Hydrogenis an Alliance of Hydrogen sector actors led by Karlsruher Institut
f&rarechnologie (KIT), Hydrogen Europe and Hydrogen Europe Research, bringing together
key Industry and Educationstakeholdersfrom acrossthe sector.Its composition is presented

in the following table.

AdeccoFormazione/ Mylia Mylia
Advent Technologies Advent
Austrian Institute of Technology AIT
Cluster of Bioeconomy and Environment of Western Macedonia CluBE
CPEurope CP
Danmarks Tekniske Universitet DTU
Foundation for the Development of New Hydrogen Technologiesin FHA
Aragon

Howden Howden

1 Source:Hydrogen RoadmapEurope, FCHJU,2019
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1. Introduction

1.1 Purpose of the deliverable

4EA DPOAOGAT O AAI EOAOCAAT A j $180Q-toSEIAG ®BI%w4A MGAIETET LT O AP
enables the direct adoption and implementation of hydrogesrelated training programmes across Europe.

The objective is to provide a comprehensive, structed, and fully deployable set of training resources and

supporting materials tailored to the needs of VET providers, higher education institutions, training centres,

and individual educators.

In alignment with Task 4.3, the deliverable collects and presents all relevant training content and resources
developed throughout the project, ensuring that enelisers are equipped with all necessary tools to deliver
training programmes. The package includs both educational content and training and promotional
materials, facilitating not only the delivery but also the dissemination and uptake of the training
programmes.

The deliverable directly contributes to the project objective of supporting the rollout of a hydrogefiocused
Skills Strategy and VET Training Programme across Europe, by providing a practical and accessible solution
that bridges the gap between training ésign and reaiworld implementation.

1.2 Scope of the Ready-Use Training Package

The Readyto-Use Training Package encompasses a comprehensive collection of training resources,
educational materials, and supporting assets developed within the project. It integrates content from pilot
training activities as well as structured curriculumdevelopment efforts, forming a complete and operational
training solution.

The package includes:

1 Pilot training materials developed and tested across multiple EU countries, organised in dedicated
folders per training programme, containing:

Agendas

Presentations

Photos

Speaker information

Promotional materials

= = 4 4 A

1 VET curricula and specific modules, designed to address hydrogeelated skills across different
target groups and levels.

1 Digital and interactive learning resources, including online courses, video lectures, laboratory
series, and innovative tools such as the Hydrogen Game.

All materials are made available through the project website in structured sections (e.g. VET Curricula and
Resources sections), ensuring open access, usability, and ease of navigation. The package is designed to
support flexible delivery formats (online, physical, hybrid) and to enable customisation and localisation,
allowing adaptation to different national and regional contexts and training needs.

1.3 Approach for Developing the Training Package

The development of the Readyo-Use Training Package follows a structured approach, integrating outputs
from different project activities into a coherent and scalable framework.

Initially, learning outcome-oriented curricula and training materials were developed, forming the
foundation of the training content. These materials were designed to reflect current technological
developments and to address identified skills gaps withintte hydrogen value chain.

10
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Subsequently, the pilot training programmes were implemented across multiple countries and target
groups, addressing a wide range of hydrogerelated topics and occupational roles. Based on the specific
skills needs and gaps identified at regional level dditional training materials and learning resources were
developed and adapted to reflect local contexts, ensuring relevance and alignment with regional labour
market demands. These pilot activities contributed to the expansion and diversification of theverall
training content.

Finally, all materials were consolidated, structured, and packaged into a unified training solution, ensuring
consistency, usability, and accessibility. This process included the organisation of materials into clearly
defined categories, their integrationinto the project website, and their preparation in formats suitable for
direct use by training providers.

This stepwise approach, from development, to pilot testing, to final packaging, ensures that the resulting
training package is not only comprehensive, but also validated, useriented, and ready for largescale
deployment across Europe.

2. EU Pilot VET Training Programmes and Training Resources

2.1 Overview of Pilot Training Programme Development

Within the framework of Task 4.2, a series of pilot VET training programmesvere developed and
implemented across multiple European countries, targeting the skills required for emerging roles within
the hydrogen value chain. In this framework, the VET curricula developed within WP3 provide a
comprehensive foundation which addreses horizontally the core needs for upskilling and reskilling across
the hydrogen sector.

However, it cannot fully cover all specific and specialised skill requirements emerging at the level of
individual countries and regional ecosystems. Therefore, additional training materials and learning
resources were developed within the pilot trainingsand tailored to the identified regional skills needs and
gaps in each programme country, ensuring relevance and alignment with regional labour market demands.

The pilot trainings were designed to cover the full hydrogen value chain, including topics such as hydrogen
production (e.g. electrolysis and integration with renewable energy sources), transmission and distribution
(including infrastructure adaptation, safety, and regulatory aspects), as well as storage and applications in
industry and mobility. This comprehensive scope ensured that the programmes responded to the diverse
needs of the hydrogen sector and supported the development of a skilled workforce ass different
segments.

2.2 Structure and Content of Pilot Training Programmes

The pilot training programmes were structured following a modular and learningoutcome-oriented
approach, allowing for flexibility in terms of content, duration, and level of complexity. This modular design
enabled the creation of different training pathwgs, tailored to specific occupational roles and target groups
within the hydrogen sector.

The pilot programmes combined technical knowledge with transversal skills and practical competencies,
supporting both upskilling and reskilling needs. The content typically included topics such as hydrogen
technologies (fuel cells, electrolysers), systermiegration, safety considerations, regulatory frameworks,
and economic aspects, while also addressing crassitting themes such as innovation, sustainability, and
sector coupling. The structure of the programmes also emphasised experiential learning andalavorld
application, with training activities often centred around case studies, or practical problersolving
exercises.

11
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2.3 Pilot Training Programmes across EU Countries and Relevant Resources

A total of eleven (11) pilot training programmes were implemented across ten (10) EU partner countries,
each tailored to regional needs, and target groups. These programmes collectively form a diverse and
comprehensive portfolio of training experiences, ceering a wide range of hydrogerrelated topics and
applications.

Each pilot training programme generated a structured set of materials, which have been systematically
collected and organised as part of the Readp-Use Training Package. For each pilot training, dedicated
A1 AAOO EAOA AAAT A O AAMichkgoit Fehms @eRokitor, Canteidng:06 O ET OA Ol

I Training agendas

1 Presentation materials and lecture content

1 Documentation of training activities (e.g. photos, videos)

1 Information on trainers and speakers

1 Promotional materials, including posters and communication assets

The following subrsections present the pilot training programmes implemented in each country across
Europe within Task 4.2, providing an overview of their structure and content as well as the associated and
relevant training resources and materials developd within each pilot training.

To further support accessibility and dissemination, the pilot training activities are made available through

OEA DPOI EAAOGEO TTI1ETA xAAOEOA bPI AOEI Oih xEAOA OEAU A0/
within the Resources area of the Member8rea. This structured presentation enhances visibility, usability,

and accessibility of the pilot activities, allowing users to explore the geographical distribution and scope of

the trainings delivered across Europe.

GREEN
{lIZ Egku's HOME THEALLIANCEv NEWS EVENTS OUTCOMES v MEMBERS AREA v MY ACCOUNT v
- HYDROGEN

Resources

Online training

the successfut

12
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Trainings in EU countries

This section highlights the successful
implementation of pilot training courses
summer courses, masterclasses, delivered
across Europea Union countries:

« The Netherlands

FIGURHE: TRAININGS IN EU COUNTRIES SEWTTBIN THE RESOURCES AREA

A key feature of the pilot programmes was their targeted approach to different learner groups, defined
based on the specific needs of each regional ecosystem, including engineers, technicians, students, decision
makers, public authorities, and industry prdessionals. The training formats were flexible and adapted to
local contexts, combining a variety of delivery modes such as lectures, expert panel discussions, workshops,
site and field visits, and laboratory demonstrations, alongside physical and, whereslevant, online
components.

Many pilot trainings incorporated handson elements, enhancing the practical relevance and effectiveness
of the learning experience and enabling participants to engage directly with hydrogen technologies and
real-world applications. The corresponding trainng materials and resources were developed by the
respective lecturers and trainers, including representatives from academia, industry and VET providers,
ensuring that the content reflects both scientific knowledge and practical expertise tailored to theseds of
each country and region.

2.3.1 Pilot Training #ANHL Stenden & RegioCampus Emmen (The Netherlands)

The pilot trainings in Emmen, The Netherlands, implemented by NHL Stenden & RegioCampus Emmen,
were designed to support the development of hydrogemelated skills through practice-oriented and
collaborative training activities. The programmes brought togdter stakeholders from education, industry,
and regional innovation ecosystems, focusing on enhancing understanding of hydrogen technologies and
their applications. Particular emphasis was placed on linking knowledge development with realorld use
cases ad regional priorities, enabling participants to explore the role of hydrogen in industrial and
technical contexts while fostering skills relevant to the energy transition. Within this framework, two (2)
pilot training activities were implemented, as preseted below.
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(TP TENTSmeIL  H2: Basics, technologles and applications
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Traumings m Esxope D)

Pioneering the Future of Hydrogen

m P ey im o Innovation & Maintenance

Share s
Ovmoeas o

FIGURR: PILOT TRAININGS IN THE NETHERLANDS

Masterclassz Hydrogen in Industry

The training focuses on the role of hydrogen inndustrial applications , providing insights into how
hydrogen technologies can be integrated into industrial processes. The content is places emphasisvater
requirements for electrolysis, and key technical and economic parameters of industrial hydrogen
deployment. It targets and is tailored forexecutives, managers, project developers, policy makers.

GREEN
% %:{LLS HOME THEALLIANCE v NEWS EVENTS OUTCOMESv MEMBERS AREA v 2 MY ACCOUNT v
" HYDROGEN

About the training

04/06/2024
Q Emmen, The Netherlands

&3 Organized by:

NHL Stenden University of y . '.

@ en in Indust /)=

Drenthe College . " Y 4 .
Res Upskilling Training Programme |

Greenwise Campus | 4

Resources

14




GREEN
SKILLS Co-funded by
FOR the European Union

<" HYDROGEN

Implementation

The European climate strategy and the transition to a decarbonized economy will imply a deep transformation of
the production, storage, and consumption of energy in Europe, with carbon-free power generation, increased
energy efficiency, and the deep decarbonization of ransport, buildings, and industry. This transition will require
hydrogen at a large scale, and in particular, clean hydrogen. However, the development of the local regional
ydrogen value chains will also accelerate the energy transition in specific areas.

Hydrogen, as an energy carrier, is a key pillar of the EU’s strategy to achieve its 2050 decarbonization goals, with
an estimated 24% of hydrogen contributing to the fotal energy demand by 2050 and a 15% reduction in local
emissions.

Target audience
Executives, managers, project developers, policy makers.
Overview of the programme
« Electrolyser by Michel Saakes, Professor WaterSlim Hydrogen & Wetsus
Hydrogen in the Industry by Willem Hazenberg, Practor Hydrogen DCTerra

Elecirolyser by Douna Machinery
« Avoxt— A revolutionary membrane-less electrolyzer

Speakers

« Michel Saakes, Professor WaterSlim Hydrogen & Weisus
« Willem Hazenberg, Practor Hydrogen DCTerra

Materials from the training

« Electrolyser by Michel Saakes — Presentation Slides by Michel Saakes
+ Hydrogen in the Industry by Willem Hazenberg- Presentation Slides by Willem Hazenberg

Programma
09.00 Inloop met koffie/thee
09.30 Electrolyser door Michel Saakes,
Professor WaterSlim Hydrogen & Wetsus
10.30 Pauze
11.00 Hydrogen in the Industry door Willem Hazenberg,

UITNODIGING

Practor Hydrogen DCTerra
12.00 Lunchpauze
13.00 Tour door het Greenwise Campus Innovatiecentrum
13.30 Electrolyser door Douna Machinery
1415 AEM Electrolyser door ElecHydro
15.30 Afsluitende netwerkborrel

HYDROGEN
IN INDUSTRY

Datum:
Tijd: 9.00-16.30 uur
Locatie: Greenwise Innovatiecentrum

Dit evenement biedt een unieke
gelegenheid om inzicht fe kriigen
in de laatste ontwikkelingen en
technologieén op het gebied van
waterstof, evenals een kans om fe
netwerken met professionals uit de
industrie.

Krijg uitgebreid inzicht in de potentie
en mogelikheden die waterstof te
bieden heeft. Deze masterclass is

voor leidinggevenden, managers en — C TERRA @m
beleidsmakers. o

greenwise
campus
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Green Hydrogen

Willem Hazenberg EUR ING MBA RI
Practor Drenthe College

Cost and reduction potential ’

Sn. Consultant Bilfinger

Co-funded by
the European Union
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LCOH -Hydrogen Price

Productiekosten voor Groena waterstof it elektrolyse Bron FCH

The U.S. Department of Energy Hydrogen Energy Earthshot target o
$1, one decade 2018 - Weichenhain e.a. 2020

/kg for clean hydrogen in

ean Hydrogen Observatory (nov. 2023)

ost of hydrogen production per operat
Hydrogen price BCG

=i

Z — NHL
Wetsus STENDEN

european centre of excellence

for sustainable water technology h ogesc hool e o b v

Water Smart Hydrogen:
sustainable way of producing hydrogen

Dr. Michel Saakes
Lector Water Smart Hydrogen
June 4, 2024 Emmen

combining scientific excellence with commercial relevance

17



GREEN

SKILLS Co-funded by
FOR the European Union

<" HYDROGEN

PEM electrolysi
Platin

e loading of Iridium and
er the catalytic activity but will

Ir and Pt loading PEM electrolysers nowadays

« Loading Ir 13 g/kwatt
+ Loading Pt 0.5 g/kwatt

« Total loading PGM 1.8 g/kwatt

Demand £U:

- Totalloading PGM  : 0.4 g/kwatt

Scaling up:
Pure water needed for 10GW electrolysis

Even larger scale electrolysis >100GW
EU Call;

lead 1o drinking water stress.
v water supply

water Electrolysis - o oo
ve 20V

\ergy 53.2 KWh/kg W, A cotverapmaoy

No K, made below 1,23V U Pt rentd 33 ey

5. st 108 Pre e s tmmen )

PR T

Alkaline electrolysis with a new heart inside:
double bipolar membrane technology

What is the missing link? Bipolar membrane BPM:
in-situ water splitting in H* and OH

Alkaline electrolysis

How to modify this to seawater electrolysis?

e with triple membrane
cleaning: scaling solved

Electrolysis seawater with double bipolar
membrane technology: Does it work?

= fter 10 days test @
= Alkalinity at AEM si

Challenge Solve scalin
Solution  Scaling was
Result  :2 patents fied

d using in-situ acid cleaning

FIGURB: MASTERCLA§SYDROGEN IN INDUSTRAINING MATERIAL

Pioneering the Future of Hydrogen Innovation & Maintenance

The training focuses on innovative approaches tthe maintenance of hydrogen systems, with emphasis
on optimising reliability, safety, and the lifespan of hydrogen infrastructure . It is tailored for
executives, managers, and policymakers involved in the hydrogen secwho are looking to expand their
expertise in innovative maintenance strategies.

GREEN
q‘,ZE(‘](IRLLS HOME THEALLIANCEv NEWS EVENTS OUTCOMES v MEMBERS AREA v 3 MY ACCOUNT v
" HYDROGEN
About the training
®
QE

Resources
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The training explores innovative maintenance strategies for hydrogen sysiems, with a strong emphasis on
optimising reliability, safety, and the lifespan of hydrogen infrastructure.

Target audience

This masterclass is specifically designed for executives, managers, and policymakers involved in the hydrogen
sector who are looking to expand their expertise in innovative maintenance strategies.

Objectives and programme highlights

« The and of cost-efiicient strategies for hydrogen systems
= Predictive technologies and remote menitoring solutions to ensure optimal performance.
« Joint innovation efforts involving indusiry leaders, knowledge institutions, and government bodies.

The training also features a comprehensive presentation of the first resuits from ihe past two years of work within
the HYDRO BOREAS project. The project s structured into five work packages:

WP 1 Failure Mechanisms & Lifetime Expectation

WP 2 — Maintenance Concepts & Design for Maintenance
WP 3 — Compelencies

WP 4 — Autonomous Operations

WP 5 — Value Chain Integration

Read the Agenda

Speakers

Guido Rink — Alderman for Economic Affairs, Municipality of Emmen.

Bram Hes — Chairman of the Project Group & Manager, Biliinger Asset Management Transformations,
= Edwin Plug - Director EMEA, Asset & Advisory at Worley Censulting

Sanne Buisman & Ivar Luiimers — Energy Consultants at Equans

Willem Hazenberg — Practor, DCTerra (Hydrogen Industry & Networks) / Sr. Consultant, Bilfinger Asset
Management Transformations.

Marc Hoppenbrouwers - Associate Partner, Asset & Manufacturing Optimization at IBM.

Henk Akkermans — Experienced Leader in Digital Transformation & Supply Chain Collaboration, Tilburg
University/ WCM.

Pioneering the Future of
Hydrogen Innovation &
Maintenance

GreenSkillsForH2 Pilot Training

AGENDA
8 May 2025

Greenwise Campus | Innovation Center

Eerste Bokslootweg 1, 7821AT Emmen

Organised by:

University of Applied Science, DC Terra and Greenwise Campus.

Co-funded by
the European Union
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FIGURE: PIONEERING THE FUTURE OF HYDROGEN INNOVATION & MAINRZNRNCEMATERIAL

2.3.2 Pilot Training #2Drenthe College & RegioCampus Emmen (The Netherlands)

The pilot training in Emmen, The Netherlands, implemented by Drenthe College & RegioCampus Emmen,
was designed to support the development of hydrogerelated skills through practice-oriented training
activities focused on fundamental concepts and applicaths of hydrogen technologies. The programme
aimed to enhance understanding of the hydrogen value chain, including production, storage, transport, and
end-use applications, while introducing key technical and practical aspects relevant to the energy trarisit.
Within this framework, the pilot training activity was implemented four times, as presented below.

H2 Training

The training focuses on thdundamentals of hydrogen technologies and their main applications  across
the hydrogen value chain. The content covers topics such hgdrogen basics, production, storage and
transport, fuel cells, automotive applications, safety , and relevant experiments, providing learners with
a broad introductory understanding of hydrogen technologies. It is tailored forstudent and technical
professionals who wish to retrain or further develop their skills.

HVDRDGEN

About the training ‘ e Y
.4 g - A |
- f ‘Msms 30/09 | 14/10 | 04/ (913:00 to 16:00

?-M
-

Resources

Online

Learning Tools

DC Terr

Trainings in Europe Implementation
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reeens, with a song mphasis an

Materials from the training

Photos

GREEN
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FOR Basic training
- HYDROGEN

Day 1: 16 Septembe

Time [£ET) Hydrogen basic
1300 - 1330 Introduction to the Training Goals

1320 - 1430 H2 basics.

14301445 Beeak

1845 1545

15.45 - 16.00 ‘Check out

P“Ot training Hz Day Z: 30 September 2025

3 o T Time [EET] Hydrogen technolagies
Basics, technologies and applications 18001908 Summary e
1330 1430 H2 storage.
14.30 - 1845 Break

Green Skills for Hydrogen project 18451545 W2 transport

1545.1600  Check out

Day 3: 14 Octobe

Time [EET) Hydrogen applications
AGENDA 1300-1315  Symmary last session
Date 16 september — 4 november 2025 b 1 ehdek
14.45 - 1545

1545- 1600  Check out

Organised by:

DCTerra

Hydrogen practical

Location: Van Schaikweg 98, Emmen

14301445 Beeak
18451545 Fnalexam
1545-16:00  Certificates reach out
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Pilot training H2: Basics,
technologies and applications

Waterstof basis

the European Union

Programma vandaag

- Waarom? ,”Z.m- Waarom? ,HZ

Wat 7ijn specifieke
eigenschappen van waterstof?

Waarom zou waterstof in de toekomst
steeds belangrijker kunnen worden?

* Waarom waterstof?
Voor- en nadelen

* Gevaren
* Kansen in de markt =Schone energiebron «Meest voorkomend element in het heelal
* Video “Deltaplan waterstof” «Energleapslag «Kleinste en lichtste element in het heelal

~Vervanging voor fossiele brandstoffen - - Als waterstof verbrandt (reageert met zuursto],
- Bijna overal te produceren P ontstaat er water
In combinatie met CO2, te gebruiken bij productie von syntl +Reukloos

brandstoffen +Kleurloos
«Klimoatakkoord van Porijs (2015) - wiet giftig (wel vmmnmgngw;-
—" « Licht ontviembear —

- Komt in pure vorm bijna niet voOr

Waarom? (TR
2

Kun je nadelen bedenken wat betreft waterstof?

«Grifze, biauwe en groene waterstof mogelijk
«Productie kost veel energie (efficiéntie loag) en dus geld
«Lage energiedichtheid per volume (dus comprimeren of extreem afkoelens

vioeibaar maken vanaf -252,9°C)
«Zeer viuchtig, kans op lekkage groot
«Kans op verstikking
«Energieveriiezen byj conversie (energie <> waterstof]
~Brandbaar (LEL <> UEL)
«Techniek staat nog in de
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Brandstofcel L TETI o s oo B

Samenvatting

Ontwikkelingen

Balance of Plant (80P): alle o

Brandstofcel

Pilot training H2: Basics,
technologies and applications

(o]
=

FIGURE: H2 TRAININGRAINING MATERIAL
2.33 Pilot Training 8 ¢ ICSRm. ValcegRomania)

The pilot trainings implemented in Romania by ICSI Rm. Valcea were designed to support the development
of hydrogenrelated skills through specialised and practiceoriented training activities, focusing on
advanced technological and scientific aspects of éhhydrogen value chain. The programmes aimed to
enhance understanding of key hydrogen technologies, materials, and systdavel applications, with
particular emphasis on electrochemistry, fuel cells, electrolysers, and Pow#n-X systems. Particular
emphads was placed on linking theoretical knowledge with experimental and simulatiofbased
approaches, enabling participants to develop competencies relevant to research, development, and
industrial applications within the hydrogen sector. Within this framework, a series of nine (9) targeted pilot
training activities were implemented, as presented below.

Power-to-X Systems Development

The training focuses orPower -to-X (PtX) systems and their role in the hydrogen value chain , providing
insights into how renewable energy can be converted into hydrogen and other energy carriers for various
end-use applications. The content addresses key aspects suchRiX technologies, system integration,
and application pathways , supporting the understanding of hydrogerbased energy systems and their
role in sector coupling. It istailored for engineers, researchers, as well as undergraduate apdstgraduate
students.

GREEN

HYDROGEN

Training in Romania: Power-to-X Systems
Development
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Power-to-X Systems
Development

Pilot Training Course

Green Skills for Hydrogen project

AGENDA
24-28 of NOVEMBER 2025

1CS1 Rm. Valcea
Lizinei Street no 4, 240050, Rm Valcea, Romania

s am vaicas
Romana

GREEN
q_’ SKILLS - Cofunded by
Z the European Unian

FOR
HYDROGEN

Day 1 Build 2 complete mental moel of the PUX system 0 hours
Time eET) Session
os00- 0320 Wetcome, ntroduction and Overview o Training Objectives

ox00- 1120 Theorstical Sesion: Power to-X oveview
: Bresc

Ecosystem Mappin: Electrolyzer, Compressor, Hy Station, M G+

[—

Physical System Tour: Connections,piping, sensors, contro points

[ —————] 10 hours
‘Contral and analyze the hydrogen production chin
Time EET) Sesion
05:00- 1100 pracicalase: rent flowrate, amperatu
100 1330 Bresk
130 530 Practical cas: Start-up, i cown and stesdy tate of the Elatrolyar
T30 1430 Lunch Break
1301720 practicalCase: Compressor. rassus profles, eyling, energy uss
Day3: Vehicie Refueling Station & Complete Cycie Test 10hours
the 100p: from water to vehidie in one flow
Time eET) sesion

os00- 110 . valves,

safetysensors
10113 Brask

z vaives,

130-13%

saterysensors
301w Lunch oreak
w30-1700 - - Compressor
17001830 ‘054.and Feedbac session on fullycle energy and materal flow

[ —

e

GREEN
SKILLS
FOR

-+ HYDROGEN

Co-funded by
the European Union

Cofunded by
the European Unian

L — 10 hours
ime (1) Session
08001100 Hycrogen blending nto CH networks ~combustion, saety, use cases
tr00-1115 oreak
s 1335
Ty nch Break
001700
1700-1500 e Review —Disctsson on ractical nsihts
Days Data Driven X Optimization 10hours
vime =)
Practical CaseStudy: Smart Monioring & DigtalTwin Concepts
tares)
ass0-1100 ~projectshowease [seami-sased)
“system archtecture and ineegraton
TRy e
Pracical Case Sty Smart Moniorin & Digial Twin Concepts
fpart2)
30-133 ~Explorng the web dashooard
“Reaktime s histoical data
30143 Lunch Break
Fractical Case suady.smartWritring & gl Twi Concepts
130-1700 fPan3)
r00-1500 roup Feedback and Review of Key Points
Group discussion on pracica case sty frcings

e greenslstorhydrogen.su

Power-to-X Systems
Development

Ana-Maria Nasture

ICSI Ramnicu Valcea, Romania

Co-unded by
 the European Union
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Power-to-X Systems
Development

FIGURB: POWER OX SYSTEMS DEVELOPMERAINING MATERIAL
Materials and Component Characterisation

The training focuses on thecharacterisation of materials and components used in hydrogen
technologies, with particular emphasis orPEM fuel cells and electrolysers . The content covers key topics
such asmembranes, electrodes , structural and functional characterisation methods, electrochemical
testing, supporting the understanding of material behaviour and performance in hydrogen systems. It is

tailored for engineers, researchers, and students.

GREEN
%EE:ILLS WOME THE ALLIANCE « NEWS » UTCOMES v MEMBERS AREA v

HYDROGEN

Training in Romania: Materials and Component
Characterisation
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- s openpscimon
17:00-13:00 = Addressing challenges encountered in Day 2
[T — 1obous
Day 3: 19* of november 2025 10 hours.
— e 1y —
s s envew o senng oo Sucarl ez
T rosi T et ety
et
vt P s o
e oot
o

Kinaticsof the Hysrogen Oxidation Reacton

330 1830 Lunch Break 1r00-1130
PN Fuel Cel Componerts

Materials and component ey —

- Gax Difusion Layer(G0L)

14301700 = Flow Field Plate/ Bipolar Piate
- IR : poeeres
characterisation { B ot =
e ¥t - BoP)
17:00- 1500 1830-17:00
Pilot Training Course " spactroseapy 65
10 hours. (2]
e
Green Skills for Hydrogen project —
e T — —
ST : :
caaiyst Layers Time (EET) Session
= Gas Diffusion Layers (GDLs) / Porous Transport Layers (PTLs) -
0800 - 1100 = Flow Field Plate/ Bipolar Fiate os00-1Le
[ o et
b i, B e s
e PR s =
ETR—T |
17- 21 NOVEMBER 2025 e o7
: et i
ICSI Rm. Valcea 1130-1330 by, viscosity, densit, pH, and grardometn] 1700-1500 e e o s hoay s
Uzinei Street no 4, 240050, Rm Valcea, Romania
S — e =
e — =
i = 5EM scanning Electron Microscag) pem
s b * energysispersive xay specroscop (€05) os00-1100 £t carsctaition
R sderiromtels
LT e e —
Lok : .  —
T e ———
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Materials and components
characterisation

Daniela lon-Ebrasu

ICSI Ramnicu Valcea, Romania

Cotunded by
the European Union
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FIGURE: MATERIALS AND COMPONENT CHARACTERIBRAINMNG MATERIAL

Development of Carbon Layers for Gas Diffusion Layers

The training focuses on the dvelopment of carbon layers for gas diffusion layers used in PEM fuel

cells and PEM electrolysers. The content covers key topics such as GDL materials and properties,
manufacturing techniques, characterisation methods, and electrochemical testing, while also including
hands-on case studies. It is tailored foengineers, researchers, and students.

GREEN

HYDROGEN

Training in Romania: Development of Carbon
Layers for Gas Diffusion Layers
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Development of carbon layers
for gas diffusion layers

Pilot Training Course

Green Skills for Hydrogen project

AGENDA

13— 17* of OCTOBER 2025

ICSI Rm. Valcea
 Uzinei Street no 4, 240050, Rm Valcea, Romania

GREEN
SKILLS
FOR

+ HYDROGEN

Development of carbon layers for gas diffusion la

Adriana Marinoiu, Daniela lon-Ebrasu

ICSI Ramnicu Valcea, Romania

Codunded by
. the Europesn Union
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Development of carbon layess for gas iffusion layess:

Role of GOLS in PEM foed cels and electrochemical devices

REDUCTION

FIGURB: DEVELOPMENT OF CARBON LAYERS FOR GAS DIFFUSIDRALINNMERBIATERIAL

Electrolyzersz Fundamentals and Industrial Integration

The training focuses onhydrogen production via water electrolysis, combining fundamental
principles with industrial applications of electrolyser technologies. The content places emphasis on
electrochemical reactions, thermodynamics, comparative analysis of PEM, Alkaline and SOEC
technologies , while also addressing practical topics such as sensor integration, safety protocols, and real
world applications, including also interactive case studies and reatorld simulations. It is tailored for
engineers, reseeachers, technical specialists, and energy professionals.

GREEN
SKILLS HOME THE ALLIANCE v  NEW " OMES v MEMBERS AREA v MY ACCOUNT v
Zruu

HYDROGEN

Pilot training in Romania: Electrolyzers —
Fundamentals and Industrial Integration

o 1310 27 June am t pr
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Electrolyzers:
Fundamentals and
Industrial Integration

Pilot Training Course

Green Skills for Hydrogen project

AGENDA

,16-17, 26-27 of JUNE 2025

onference Hall, ICSI Rm. Valcea
reet no 4, 240050, Rm Valcea, Romania

Organised by:
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Electrolyzers: Fundamentals and Industrial
Integration

Ana-Maria Nasture
1CSI Ramnicu Valcea, Romania

FIGURE: ELECTROLYZERSNDAMENTALS AND INDUSTRIAL INTEGRPRAINING MATERIAL

Hydrogen and Fuel Cells

The training focuses onhydrogen and fuel cell technologies , providing foundational and applied
knowledge on how fuel cells work and how they are used in realorld energy systems. The content covers
key topics such asfuel cell types and classifications, hydrogen applications in backup power and
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household energy, energy corridors, and the broader hydrogen economy. It is tailored fengineers,
researchers, and students.

GREEN
Py s e e e e e & wiccoorrs
' HYDROGEN

Pilot training in Romal;lia: Hydrogen and fuel
cells

E10t024 June 2025 @ 4:00t09:00pmUTC+3 ¥ Online

Hydrogen anc
fuelcells

Pilot training course of
Green Skills for Hydrogen Project

M 10-24 June 2025 4:00 pm - 9:00 pm UTC+3

GREEN
W SKILLS

FOR
+HYDROGEN

Fuel Cells

Pilot Training Course

Green Skills for Hydrogen project

AGENDA
June 2025

GREEN
SKILLS

" HYDROGEN

Hydrogen and Fuel Cells

loan lordache

iordache.ioan@icsi.ro
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The utilizations of hydrogen
3 The utilizations of hydrogen
s yoling of turbine generators, bubble chambers in

conversion of low-grade fuels into high-grade ones,

urization of fuels

Hydrogen Production

W

Fuel Cell Systems

auxiliary components

manage the system's operation

BUS! Call Systams - Introduction Fuel Cell Systems - Introduction ~ FC Components

Fuel Cell Components Fuel Cell Stak__|—{ Fuel Cell System | b i b _(?“ s : ty I "s
- g ) ‘ ; 4 [
(T m : WS &> : | H

FIGUREO: HYDROGEN AND FUEL CERBEINING MATERIAL

Electrochemistry

The training focuses on thefundamentals of electrochemistry and their application in hydrogen
technologies, providing insights into key concepts such as electrode kinetics, corrosion processes, and
energy storage systems. The content places emphasis on th@e of electrochemistry in hydrogen
production via electrolysis , as well as on analytical techniques, supporting the understanding of
electrochemical processes and their relevance to hydrogen systems. It is tailored fesearchers, engineers,
technical specialists, and energy professionals.

GREEN
2?5:}“ HOME THEALLANCE v NEWS EVENTS OUTCOMES v MEMBERS AREA~ MY ACCOUNT v

HYDROGEN

Pilot training in Romania: Electrochemistry

aa 17 t0 20 June 9:00 am to 5:00 pm o Conference Hall, ICSI Rm. Valcea

cso, o

- '
3 17-20 June 2025 9:00 noouvf& t
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Electrochemistry

Pilot Training Course

Green Skills for Hydrogen project

AGENDA
17" - 20" of JUNE 2025

Conference Hall, ICSI Rm. Valcea
Uzinei Street no 4, 240050, Rm Valcea, Romania
]

Organised by:

IResearch and Development institute for Cryogenic and Isotopic Technologies
b ~ICSI Rm Vacea, Romania

GREEN
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Electrochemistry

Fundamentals of Electrochemistry
Lecturer Ioana-Alina Ciobotaru

-~

ety n
o

Funded by
the European Union

Introduction. History of Electrochemistry

. Fundamentals of Electrochemistry

Co-funded by
the European Union
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Modern electrochemlcal
applications of elect
Principles of hydrog
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FIGURE1L ELECTROCHEMISTRXINING MATERIAL

Development of membraneelectrode assemblies for PEM fuel cells

The training focuses on thedevelopment of membrane electrode assemblies (MEA) for PEM fuel cells
providing insights into their role as a core component in hydrogen energy systems. The content covers key
aspects such asundamental theory, component design, fabrication techniques , and practical case
studies, supporting the understanding of material integration and performance in fuel cell systems. It is
tailored for engineers, researchers, and technical professionals.

GREEN
NVDROG(N

Pilot training in Romania: Development of
membrane-electrode assemblies for PEM fuel
cells

2 261030 May 2025 O 800 amt06:00pm UTC+3 ¥ Conference Hall, ICSI Rm. Valcea

7 26-30 May 2025

Development
7 membrane- eIectrgde 5

Pilot training course of .

Green Skills for Hydroges

R assemblies for PEM fuel cells

f/'

Q Conference Hall, ICSI Rm., Valc
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Development of membrane-
electrode assemblies for PEM fuel
cells

Pilot Training Course

Green Skills for Hydrogen project

AGENDA
26-30 May 2025

Conference Hall, ICSI Rm. Valcea

Uzinei Street no 4, 240050, Rm Valcea, Romania

M‘Resnr:h and Development Institute for Cryogenic and Isotopic
Technologies — ICSI

FIGURE2 DEVELOPMENT OF MEMBRENECTRODE ASSEMBLIES FOR PEM FUERAIRING MATERIAL

Hydrogen Energy Vector

The training focuses onmydrogen as an energy carrier , providing a comprehensive overview of its role

within the energy system and the broader transition to lowcarbon technologies. The content covers key

topics such ashydrogen production pathways, storage, transport infrastructure, and end -use
applicatonsh OOPDPIT OOET ¢ OEA O1 AAOOOAT AET ¢ 1T £ EUAOI CAT 80
integration into energy systems. It is tailored forengineers, researchers, and technical professionals.
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Pilot training in Romania: Hydrogen energy
vector

GREEN
HYDROGEN

[ 12-27 May 2025 _ 4:00 pm - 9:00 pm GMT+3
T

WE,

Hydrogen as energy vector

HYDROGEN PRODUCTION & DEMANDS
Promuction s Usein 2097 Production & Use n 7005

FIGURE3: HYDROGEN ENERGY VEGRARING MATERIAL

CFD Simulations for Optimising Hydrogetbased Technologies

The training focuses on the use ofomputational Fluid Dynamics (CFD) simulations for the analysis

and optimisation of hydrogen -based technologies. The content addresses key aspects suchfasd flow,

heat transfer, and system behaviour in hydrogen applications , supporting the understanding of how
simulation tools can be used to improve system performance, safety, and efficiency. It is tailored for

AT cCET AAOOh OAOAAOAEAOOh OE$ AT A 1 AOGOAOGO OOOAAT OOh
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Pilot training: CFD simulations for optimising
hydrogen-based technologies

2105
830 am10500 e 1o, CS1Rm Valcea Unre St 04
88 Decenber ©pm 2 550050, o vicea, Rom

—=="=CFD simulations for
optlmlsmg hydrogen-based
; technologies

Pilot tralning course

»
of Green Skills for Hydrogen Project /
o "

5, Mraccountv
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