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1 Introduction

The general objective of WP 6 of the project is to gather the Project’s experience and 

results in developing, initiating and disseminating up-to-date Training Material (TM) 

for Regulators and Public Officials. 

Deliverable 6.2 translates these experiences and results into comprehensive 

recommendations, regarding the Teaching Material and the organization of Courses 

as well as more general suggestions on how to address Regulators and Public 

Officials. 
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2 Recommendations and review

The recommendations apply  to 

• Training Material, 
• Course Organization, 
• General.

2.1 Training Material

After each Short Course participants were asked to provide feedback, that has 
resulted in refining and reorganization of the TM. Input was collected through:

• Formal feedback responses of participants of the Courses
• Level of discussions which normally followed the presentation
• Feedback of the Teachers giving the Courses

This process resulted in important adaptations in the structure and the contents of 
the TM (D 6.1 para 2.8), i.e original chapters have been restructured and renamed 
in order to reach a more modular structure and the text has been modified both on 
the level of layout and editing but even more on the level of content.

The following table indicates the final TM content that has been covered by the 15 
chapters shown below. 

Chapter Content Pages Slides

P Hydrogen Fundamental Properties 18 41

A Hydrogen and Fuel Cell Applications 14 8

H Hazards, Risks and Safety 19 25

R Hydrogen Releases and Dispersion 21 30

RM Prevention and Mitigation, Detection and Ventilation 83 42

IM Hydrogen Ignition Mechanisms 15 26

F Hydrogen Fires 33 45

DM Hydrogen Deflagrations and Detonations 39 31

E Hydrogen Embrittlement and Permeation 25 61

S Safety of Applications and Storages 29 31

PD Production and Distribution 20 24

RS Safety of Applications (Refuelling Stations) 23 24
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FC Fuel Cell Systems 15 12

C Control of other hazards 27 21

SS Examples of Safety Strategies and Engineering 
Solutions

13 23

An interesting instructional experiment has been carried out during the SC3ROM.

The course occupied two full days. To get this result some chapters have been 

unified and compressed. The Course has been organized in Modules, each one 

containing one or more TM Chapters, according the following scheme

module title Chapter
1 fundamental properties, hydrogen release and 

dispersion, hydrogen ignition mechanism, hydrogen 
fires, prevention and mitigation: deflagration and 
detonation

P R I F DM

2 Overview of hydrogen and fuel cell application A
3 Hazards risk and safety H
4 Prevention and mitigation: hydrogen releases. 

Prevention: ignition (hazardous area classification, 
electrical continuity and  grounding)

RM IM

5 Hydrogen embrittlement and safety of applications: 
storage

E S

6 Component testing and certification C
7 Safety of applications: production and distribution PD
8 Safety of applications: stationary fuel cells and 

indoor systems
FC

9 Safety of applications: refueling stations RS

10 Examples of safety strategies and engineering 
solutions

SS

Module 1 includes chapters mainly regarding theory and aims to describe the 

fundamental properties and its behaviour in various situations based on physical 

evidence, while the remaining modules refer to safety measures, prevention and 

mitigation in various occurrences.  

The recommendation, that has a counterpart and justification on the following 

paragraph on the organization of courses, is that the whole training documentation 

be divided into two volumes:
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• volume I, including Module 1

• volume II, including Mudules 2-10

This will help to organize the courses in modular way in the future.

• Each volume 

o shall be recognizable from the cover, with the list of modules contained

o shall contain a complete index and an analytical index

• in the beginning each module shall clearly declare “what we are going to 

learn” and at the end “what we have learnt” recalling the key concepts and 

results

• slides are to be clearly numbered for easy searching and finding

• links and references are to be widely used, as a hypertext

• any repetition has to avoided and substituted by references

2.2 Organization of Course

Going back to the feedback responses of SC3ROM, as it was foreseeable, Module 

1, that had the introductory function, was considered to be too brief for public 

authorities in comparison with the quantity of material. 

In other words, a 2-day course on safety is estimated to be adequate if the 

introductory phase is considered already acquired by the participants and only 

recalled by the other chapters when required.

On the other hand a two-day course focused on safety matters is more acceptable 

and more effective if addressed to professionals already operating in the field. 

In operative terms, it is possible to consider the Course composed of two parts

• Part 1, Base Course, is based on Module 1, one day

• Part 2, Advanced Course, is based on Modules 2-10, two days

where the complete Course, that is Part 1 + Part 2, lasts three days.
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While it’s difficult to recognize a particular target for the Base course, beginners

could attend the complete three days course and the people with a basic theory 

preparation could attend only the Advanced Course.

This organization of Courses is largely supported by the analysis of feedback 

(acceptance scores and comments) compared with the experience and preparation 

of attendees.

With regards to the medium to distribute the TM to the participants the following 

points need to be taken into account:

• Printed paper is still an unavoidable tool:

o to annotate single slide with comments, references, sketches etc

o to quickly go back and forth to compare pieces of text

o to quickly search a topic in absence of an electronic device

• USB memory pen is also useful for the trainer

o to carry the documentation along

o to carry out an extensive search of a word, in a way much more 

effective than an analytic indexing

The recommendation is to use both the tools, together with possibility of 

downloading the TM, possibly integrated with audio-visual media, from the web.

But in any case it resulted fundamental from the feedback responses the possibility

• to have an abstract of the TM before the course to permit participants to have 

a good idea in advance and, maybe, they can focus on the modules more 

interesting for their expertise

• to get a handout with more details after the end of the course to brush up on 

interested topics or data or drawing.
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2.3 General recommendations

According to the scheme of documentation and the organization of course, it 
was found from the execution of lessons and especially during the discussions 
after the lessons that one part of the attendees was not passionate and tended 
to lose attention.

Even if a certain degree of freedom, as for example origin, expertise and jobs 

of attendees, could be fruitful to enlarge awareness and increase dissemination 

capacity, homogeneous preparation and prior engagement of the partcipants’ 

organisations are essential to share problems and to find solutions interesting 

to the majority of participants and in general to ensure  active participation in

the training sessions. In other words it is recommended that particular attention 

is given to identify the right target audience at the moment of the course 

proposal. This will also allow a better focus on particular topics of interest and 

better trained people according to their specific needs.

In order to ensure that the HyFacts TM will be used by the right stakeholders 

throughout Europe in the future, the HyFacts consortium has prepared specifc 

recommendations for the following areas:

1. Content: how to best update the general content of the TM (see also 6.1 for 
specific recommendations on adapting the TM to local conditions) 

New technologies and RCS shall be implemented by the training organization. 
If more detailed descriptions, pictures, videos etc. are at hand, they should be 
added. 

Pictures and explanations of experiences from the trainer (e.g. accidents, 
approval procedure, etc.) are highly recommended to add to the general TM.

2. Audience: specific recommendations for dissemination and integration in FCH 
JU projects, National H2Mobility programs, training institutions

Recommend the HyFacts website and the available TM to the other projects, 
programs and institutions. If necessary a hydrogen training based on the 
HyFacts TM can be carried out at the beginning of a new project to get a 
feeling for hydrogen for those who may benefit from it.

3. Preparing courses: selecting audiences, communication channels, feedback 
organisation, etc
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The feedback should be used to upgrade and modify the TM for future 
courses.

4. Policy makers: how could these courses be integrated in broader Smart City 
efforts? Horizon 2020?

Try to introduce the results of the HyFacts Project to the EU and national 
decision makers (e.g. politicians, government departments, publicly funded 
projects) and to include it in other national funded organizations (e.g. NOW for 
Germany).

5. General recommendations to further improve the Education topic in FCH JU.

Use the TM of the HyFacts Project as a basis for other FCH JU projects and 
include the content for more specific and detailed training course for specialist 
who will work with hydrogen in the future – e.g. car manufactures, fire fighters, 
maintenance workers etc.


