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Why do we need Hy-EDU project?

Project purpose

Integrate sustainable large-scale hydrogen transport 
and storage into engineering programmes as part of 
Europe's climate-neutral hydrogen strategy.

Today's focus

Show how the course is structured, what content 
is ready, and what still needs to move onto the 
platform.

EU H₂ strategy Skills gap
Course 

architecture
MOOC content

Platform 
delivery



WHAT IS HY-EDU?
A European education project preparing the hydrogen engineers Europe 
will need in the coming years

PROJECT PURPOSE

Integrate H2 transport and storage knowledge into 
engineering education through modern, reusable course 
materials

NOT A SINGLE LECTURE - A MODULAR LEARNING FRAMEWORK
from fundamentals to engineering application, safety, infrastructure and 
system integration

EU
HYDROGEN STRATEGY

skills for a climate-neutral Europe
EDU

ENGINEERING 
PROGRAMMES

course content for universities

H₂
TRANSPORT & STORAGE

pipelines, carriers, UHS and safety

CC
OPEN LEARNING

MOOC, e-platform and resources

WHAT IT IS BUILDING

8 modules
structured course architecture

MOOC
online course under development

E-platform
shared access to learning resources

Assessments
beginner and advanced learning checks

CONSORTIUM SUT  •  TUBAF  •  University of Brescia  •  TalTech  •  ESG Solutions

TAKEAWAY HY-EDU transforms hydrogen transition needs into teachable engineering competences NEXT
How the course was designed
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• SILESIAN UNIVERSITY OF TECHNOLOGY
• TALLINNA TEHNIKAULIKOOL
• ESG SOLUTIONS
• TECHNISCHE UNIVERSITAET BERGAKADEMIE 
FREIBERG
• UNIVERSITA DEGLI STUDI DI BRESCIA

Integrating sustainable large-scale Hydrogen Transport & 
Storage into engineering programmes as an element of 
hydrogen strategy for a climate-neutral Europe



THE HYDROGEN TRANSITION NEEDS
ENGINEERS
The hydrogen transition is not only a technological challenge -
it is also a skills and education challenge

• Europe needs engineers prepared for large-scale hydrogen 
transport and storage

• Existing engineering curricula need to evolve
• Universities need common, modern and accessible teaching 

resources

HY-EDU was created to help close this education gap



FROM SKILLS GAPS
TO COURSE DESIGN
The course structure is designed from evidence: what universities already teach, 
what experts expect, and what engineers will actually need

01
CURRICULUM
ANALYSIS

Review existing engineering 
programmes and identify gaps

02
EXPERT
INPUT

Use academic and industry 
priorities to define what matters

03
COMPETENCE
MAP

Translate gaps into knowledge 
areas and learning outcomes

04
MODULE
ARCHITECTURE

Build a structured pathway 
from basics to applications

05
ASSESSMENT
DESIGN

Create beginner checks and 
advanced exercises

WHY THIS MATTERS
Students do not just see hydrogen as a topic –
they learn it as an engineering system
Physics, infrastructure, storage, safety, regulation, system integration

DESIGN PRINCIPLES

Beginner-first clear concepts before complex modelling Applied engineering transport, storage and safety in real systems

Flexible use modules usable in different university programmes Built-in assessment simple YES/NO checks plus advanced tasks

TAKEAWAY The HY-EDU course is evidence-based, modular and built for real teaching use NEXT
What did the Delphi study show?
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WHAT DID THE 
DELPHI STUDY SHOW?
A two-round expert survey used to identify priorities and build consensus

Round 1: identify priorities Round 2: rate and validate

KEY MESSAGE

The course should be modular, system-oriented 
and aligned with the real competence needs of 
future hydrogen engineers

21
experts
Round 1

17
experts
Round 2

5
European
countries

84%
agreement
achieved

2
Delphi
rounds

Evidence-based
Course design

WHAT EXPERTS PRIORITISED

Most frequently selected elements and aspects for engineering education

Storage 100%

Production 90%

Safety 90%

Transport 71%

Storage received the strongest support; safety and production were also ranked very highly

HOW IT SHAPED HY-EDU
Recommendations from the Delphi study that directly influenced the course design

01  Dedicated modules
H2 content should be implemented 
mainly through postgraduate studies 
and dedicated subjects/modules

02  Emerging topics
Include natural H2, Power-to-X, storage 
and distribution, material challenges 
and case studies

03  System perspective
Understand H2 as part of the whole 
energy system - linked to renewables, 
storage, transport, markets and other 
energy carriers

04  EU strategy content
Content linked to the EU Hydrogen 
Strategy should be included as 
compulsory programme content
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Source: HY-EDU WP2 Activity 2 Delphi Method Survey Report, 2025

NEXT
HY-EDU course structureTAKEAWAY The Delphi study confirmed the need for structured, modular and competence-based hydrogen education



COURSE ARCHITECTURE

THE HY-EDU COURSE:
8 MODULES
A modular learning framework covering the hydrogen value chain, storage, 
safety and system integration

STRUCTURE
The course moves from fundamentals and 
hydrogen sources to transport, storage, 
safety, policy and synergies

TU
B

A
F,

 G
er

m
an

y

1 Hydrogen properties
and production

Hydrogen fundamentals, production 
routes and the role of hydrogen in 
future energy systems

2 Natural and stimulated
hydrogen

Emerging hydrogen resources, 
geological contexts and the growing 
interest in natural hydrogen

3 Hydrogen transport and
transformation

Pipelines, trucks, ships, rail and 
transformation processes across the 
hydrogen value chain

4 Underground H₂ storage
options and case studies

Salt and rock caverns, saline 
aquifers, depleted oil and gas fields, 
and real storage cases

5 Storage-site modelling
and selection

Capacity, site screening, reservoir 
and caprock behaviour, and key 
subsurface interactions

6 Monitoring, safety and
risk assessment

Monitoring concepts, safety 
principles and risk-based thinking for 
real hydrogen systems

7 Policy, regulations and
techno-economics

Regulatory frameworks, policy 
context, market logic and economic 
dimensions of hydrogen

8 Synergies with carbon-
neutral technologies

How hydrogen connects with wider 
decarbonisation pathways and other 
low-carbon solutions
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NEXT
Beginner vs AdvancedTAKEAWAY HY-EDU offers a complete learning pathway from hydrogen basics to storage, safety, policy and system integration
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LEARNING PATHWAYS

BEGINNER VS ADVANCED:
TWO LEARNING PATHWAYS
The HY-EDU course is designed to support different learner needs and levels of depth

DESIGN IDEA
Start with essential hydrogen knowledge, then 
move into deeper technical, safety, policy and 
system-level content

2
learning

pathways

8
total

modules

1-4
core modules
for beginners

1-8
full pathway
for advanced

3-4
submodules
per module

60+
slides

per module

BEGINNER PATHWAY

• Covers the core concepts needed to understand the H2 field.
• Focus on Modules 1–4: properties, sources, transport and 

underground storage.
• Built for newcomers, mixed audiences and broad engineering 

orientation.
• Assessment: simple Yes/No questions and introductory 

knowledge checks.

ADVANCED PATHWAY

• Includes the full 8-module architecture for deeper 
technical learning.

• Extends into site selection, safety, monitoring, policy 
and techno-economics.

• Suitable for learners seeking a more comprehensive 
professional skill set.

• Assessment: more advanced questions, exercises and 
deeper applied discussion.

INTRODUCTORY ACCESSIBLE DEEPER COMPREHENSIVE
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NEXT
Example modulesLEARNING FLOW Beginner: Modules 1–4  - strong foundation   |   Advanced: Modules 1–8  - complete course journey



E R A S M U S +   H Y - E D U   P R O J E C T

UNDER DEVELOPMENT
MODULE CONTENT IN PREPARATION

This part of the HY-EDU course is currently being developed
and will be integrated into the final learning pathway

PLANNING DEVELOPMENT INTEGRATION

C O M I N G   S O O N

MODULE 1

Hydrogen Properties and Production

Hydrogen in the value chain and future energy systems
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NEXT

Module 2 example

COURSE CONTENT PREVIEW

MODULE

01
UNDER 

DEVELOPMENT



MODULE

02
READY EXAMPLES

MODULE 2

Natural and Stimulated Hydrogen
From geological hydrogen generation to engineered stimulation and commercial potential

LEARNING VALUE
Explains where natural H2 comes from, the main geological generation mechanisms, and why 
understanding the subsurface is essential for exploration and future resource development

COURSE CONTENT PREVIEWERASMUS+ HY-EDU PROJECT

NEXT

Module 3 example

GEOLOGY Natural H₂ generation mechanisms in the subsurface CONCEPT Natural vs stimulated H2 - concept and definition



MODULE

03
READY EXAMPLES

MODULE 3

Hydrogen Transport and Transformation
How hydrogen is transported by pipeline, road, rail and ship, and transformed into chemical carriers

LEARNING VALUE
Explains how hydrogen is transported and transformed across the value chain and why its 
physical properties determine the choice of transport and carrier options

COURSE CONTENT PREVIEWERASMUS+ HY-EDU PROJECT

NEXT

Module 4 example

SYSTEM Why transport and logistics are central to the H2 value chain PHYSICS Low volumetric energy density explains why H₂ needs conditioning



MODULE

04
READY EXAMPLES

MODULE 4

Underground Hydrogen Storage Options
Salt/rock caverns, saline aquifers, depleted oil & gas fields and case studies

LEARNING VALUE
Understand the key geological, technical, and operational principles of underground hydrogen 
storage and evaluate suitable storage options

COURSE CONTENT PREVIEWERASMUS+ HY-EDU PROJECT

NEXT

Module 4 example



MODULE

04
READY EXAMPLES

MODULE 4

Underground Hydrogen Storage Options
Salt/rock caverns, saline aquifers, depleted oil & gas fields and case studies

LEARNING VALUE
Understand the key geological, technical, and operational principles of underground hydrogen 
storage and evaluate suitable storage options

COURSE CONTENT PREVIEWERASMUS+ HY-EDU PROJECT

NEXT

Module 5 example

OVERVIEW Why underground storage is needed and where H₂ can be stored CASE Salt caverns as a leading option for underground H₂ storage



MODULE

05
UNDER 

DEVELOPMENT

MODULE 5

Storage-Site Modelling and Selection
Capacity, reservoir/caprock interactions and site-screening logic

COURSE CONTENT PREVIEWERASMUS+ HY-EDU PROJECT

NEXT

Module 6 example

E R A S M U S +   H Y - E D U   P R O J E C T

UNDER DEVELOPMENT
MODULE CONTENT IN PREPARATION

This part of the HY-EDU course is currently being developed
and will be integrated into the final learning pathway

PLANNING DEVELOPMENT INTEGRATION

C O M I N G   S O O N



MODULE

06
READY EXAMPLES

MODULE 6

Monitoring, Safety and Risk Assessment
Hydrogen hazards, control measures and risk-based system thinking

LEARNING VALUE
The safety module makes the engineering consequences of hydrogen properties visible to 
students

COURSE CONTENT PREVIEWERASMUS+ HY-EDU PROJECT

NEXT

Module 7 example

SAFETY Gaseous H2 : leakage, buoyancy, detection and jet-fire risk CRYOGENIC Liquid H2: cryogenic hazards, boil-off and pressure risks



MODULE

07
READY EXAMPLES

MODULE 7

Policy, Regulations and Techno-Economics
From EU hydrogen strategy to market design, finance and regulatory implementation

LEARNING VALUE
This module shows why H2 deployment is also a regulatory, financial and market-design 
challenge

COURSE CONTENT PREVIEWERASMUS+ HY-EDU PROJECT

NEXT

Module 8 example

POLICY
The green H2 trilemma: sustainability, security and investment 
certainty

TECHNO-
ECONOMICS

H2 production costs and competitiveness depend 
strongly on energy prices and production pathways



MODULE

08
READY EXAMPLES

MODULE 8

Synergies with Carbon-Neutral Technologies
Hydrogen integration with renewables, CCUS, CO₂ utilisation, ammonia and Power-to-X pathways

LEARNING VALUE
This module closes the loop by showing hydrogen as part of an integrated carbon-neutral 
technology system

COURSE CONTENT PREVIEWERASMUS+ HY-EDU PROJECT

NEXT

MOOC platform

SYSTEM H2 synergies with energy technologies, CCUS, storage and use POWER-to-X CO₂ + H₂ synergies: carbon recycling into chemicals and fuels



ERASMUS+ HY-EDU PROJECT COURSE ACCESS

MOOC

ACCESS
ONLINE PAGE

Access the HY-EDU MOOC
Moodle course access and login page

MOOC ADDRESS

https://hy-edu.eu/mooc-course

SCAN TO OPEN

Use the QR code or type 
the address directly in 
the browser

hy-edu.eu

https://hy-edu.eu/mooc-course

SCREENSHOT Course landing page and module pathway preview
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