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1 Introduction  

The objective of WP 6 of the project is to collect the Project experience and results in 

developing, initiating and disseminating up-to-date H2 and FC training material (TM) 

for Regulators and Public Officials.  

Deliverable 6.1 tracks the project efforts from the concept design of TM topics, to the 

slides and documents, to a first internal revision carried out with the contribution of 

each partner and finally to tune up of the material and the organization of courses 

achieved through the feedback responses of the attendees of the Short Courses.  
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2 Report on Content update 

2.1 Introduction 

During the HyFacts Project several stages of content update have been achieved. 

First of all, in deliverable 2.1, an “outline of the Teaching Material (TM)” has been 

created, containing a “Table of content (TOC)”, based on the project partners’ 

experiences, which information could be necessary for the target group. 

Using this basic structure, the appropriate content has been collected an inserted in 

the TOC, being used as “basic working document” and constantly changed during 

the continuation of the project. 

A data base of relevant contacts (D3.1) has been created in order to invite the 

relevant persons to the short courses, as their input was very valuable to update the 

content of the TM. 

Using an Online-Questionnaire (D3.2), the target group has been involved in the 

process of the validation if the TOC is suitable for the Target Group. 

An outline for the Teaching Material has been designed in order to fit the content and 

make put it into a shape which can be used during the Short Courses 

The most important feed-back from the target group came from the three Short 

Courses, in which the Teaching material has been tested and the content has been 

checked independently by the participants. 

The final update of the TM was done shortly prior to the publication on the Web-

Page of the HyFacts project. 

In the following, the above mentioned update stages are described in detail. 

 

2.2 Outline of the Teaching Material (D2.1) 

In WP2, the main work was concentrated on developing a detailed structure and 

content of the training material. A content table has been provided and served as 

working document for all partners to submit their input in the form of tables, text and 

drawings. The responsibility for the single chapters has been distributed amongst the 
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partners according to their specific skills and fields of activity in order to ensure a 

high quality to the latest knowledge and up-to-date content referring. 

The HyFacts’ TM  targets safety auditors and permitting officials educating them on 

the most important aspects in evaluating hydrogen installations. Such evaluation 

consists of assessing a set of parameters that need to been addressed in order to 

achieve the highest level of safety. 

The emphasis has therefore been on explaining the safety criteria and the 

appropriate safety measures and on describing hydrogen phenomenology, the 

objective of the latter being to provide the technical justification of the described 

criteria and measures.  

While a given training programme using the HyFacts training material may focus on 

particular hazards or types of installations, the HyFacts material covers all the 

hydrogen specific hazards that need to be addressed by safety auditors and 

permitting officials when dealing with hydrogen applications. 

The table of content given in D2.1 has been adjusted during the project according to 

new findings especially from the Short Courses which have been held in order to test 

the TM with the target group. 

	  

2.3 Database of relevant contacts (D3.1) 

As defined in the HyFACTS Description of Work, the relative stakeholders of the 

HyFACTS project are defined as regulators, code official organisations and training 

institutions. In an effort to collect the relative stakeholders into a comprehensive 

database tool each partner within the project was asked to identify the appropriate 

stakeholders within their given countries in relation to the authorisations of hydrogen 

installations. These contacts as well as the contacts retrieved within previous 

projects dealing with hydrogen installations and safety, HyApproval, and HySAFE, as 

well as other relevant EU projects (CUTE, HyFLEET- CUTE) and the EHA and HyER 

contact network were added to create a database of nearly 2,000 contacts, which 

has been expanded during the continuation of the HyFacts Project. 
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2.4 Online-Questionnaire (D3.2) 

The Questionnaire has been created through a procedure of drafting and 

consultation with all project partners. EHA facilitated the first draft which was sent 

through email to all project partners for consultation. The HyFacts Survey on 

Authorization procedures and format is divided into 4 main sections. 

Function of interviewee: General information giving indication of who is submitting 

the survey and contact information for potential follow-up.  

Format of Training Course: Gives insight if the participant has already taken part in 

a training course, by which organisation or institution, educational level, and 

duration.  

Suggestions on format of education/training course: This section aims to 

retrieve opinions of stakeholders on the optimal structure, format, frequency, 

method, and audience of a training program.  

What should be included in the course?: By rating from lowest to highest 

importance, the interviewee has the possibility tol define what topical subjects in the 

field of hydrogen and installations should be included in a training course among 26 

topics. A field is also available for further identification of topics not mentioned.  

Other comments could be included by the interviewee at the end of the survey, thus 

allowing for identification of other priority areas of interest to stakeholder audience.  

The result of the online-survey was a very valuable source of information for the 

further adoption of the TOC to the expectations and requirements of the target 

group. 

A total of 76 qualified answers were received from Germany, France, Great Britain 

and Italy and have been analysed as basis for the definition of the following 

parameters: Training content (focus on hydrogen safety, RCS and separation 

distances for HRS), training duration (1-2 days), frequency (yearly) and institution 

which is conducting the training (similar institution like TUV). 
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2.5 Draft teaching material outline (D4.1) 

The outline of the course slides had to be made recognizable with the project logo, 

the chapter numbering and making it possible to use the material in the short 

courses as planned in the DOW and branded with the project logo as well as the of 

the project partners. The later DOW version has also been taking into account  

during the design process. Two different 

forms of outline have been created: One 

for the slides which will be used by the 

trainer when the short course is given 

and one to be used by the participants, 

giving the complete information with text, 

figures and graphics.  

The design of the slides which were 

used during the Short Courses was a typical Powerpoint design with all necessary 

information given in a comprehensive way. 

 

The “Participant’s Handout” was 

designed in a way, which makes it 

possible for the participants to find all 

information very easy and take notes at 

the side. This has been appreciated by all 

participants of the Short Courses 
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2.6 Compilation of the Teaching Material (D2.2) 

The input from the Online Questionnaire (D3.2) has been reflected in the structuring 

and content of the teaching material (D2.1), which was the basis for the detailed 

collection of the content of the teaching material (D2.2), resulting in a document with 

a volume of 376 pages of technical content, consisting of 6 chapters with 156 figures 

and 52 tables. So D2.2 can be seen as the main working document of the HyFacts 

project and contains the raw information based on good engineering practice but 

also international standards and actual research results. 

 

Picture: Snapshot of D2.2 (Technical content as basis for the teaching material) 
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2.7 The three short courses (Feedback) 

As described in the DOW, three Short Courses (SCs) had to be conducted in order 

to gain input from the target group. This has successfully been achieved and 

substantial information could be collected during and after the SCs. 

 

Picture: Some completed feedback forms which have been filled during SC1MUC 

In the following, some information on the conducted SCs is given and the main 

feedback results are shortly described. 
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2.7.1 SC1MUC  

The first SC was held on 11/12.September 2012 at TÜV SÜD Akademie Head-Office 

in Munich with 11 participants from the target group. The participants have given 

substantial feedback by filling the feedback forms during the Short Course, 

commenting on many of the slides and 

the Participant’s Handout. 

These comments have been put into an 

excel table, collecting the general 

comments on the SC as well as specific 

comments on the content. 

 

 

 

 

 

 

 

 

Excerpt from the Excel table “Feedback” 

Most of the comments 
were concerning the 
technical content, some 
missing explanations 
and proposals to join 
slides together in order 
to decrease the amount 
of slides 

 

 

 

Excerpt from the Excel table with 106 lines and 4 columns  
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2.7.2 SC2BEL  

In the second Short Course (Milestone 9), which has been conducted in 

Belfast at the University of Ulster on 24/25 January 2013 with 24 participants 

of the primary target group and additional participants from the industry, the 

material has further been improved and were finally be tested in the third 

Short course (Milestone 10) on 6/7 June in Rome (IT) before reaching its final 

status (D4.3) in PM30. 
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2.7.3 SC3ROM  

To HyFacts Third Short Course held in Rome on 5-6 June 2013 was attended in by 

39 people. 

The Slides  had been previously forwarded as e-mail attachment to the registered 

people or handed over personally recorded in a USB key at the Registration desk 

before the beginning of the course, in the ppsx PowerPoint format. In this way 

participants had the possibility to browse through the slide before and after the 

lessons. The feedback was derived from notes written on distributed feedback forms 

and are based on presented slides. 

 

The course occupied two full days and in the TM some chapters were unified and 

compressed, especially those concerning theory topics.  

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	   	  	   	  	   	  	   	   
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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 feedback results are taken from 19 participants at the HyFacts short course. 

The feedbacks have been analysed both on numerical values and on free text 

comments. 

Here is presented the overall evaluation  

OVERALL EVALUATION OF THE SHORT COURSE TECHNICAL CONTENT 
 

	   
very 

poor 

very	  	  	  	  
good	  

average	  
score 

 1 2 3 4 5	  
 

Overall	  chapter	  assessment 1% 3% 14% 40% 41%	   4,2 

Structure	  of	  the	  chapter	   1% 1% 17% 47% 34%	   4,1 

Clarity	  of	  presentation	   1% 4% 8% 34% 54%	   4,4 

TM	  (teaching	  materials)	  content	   1% 1% 14% 39% 45%	   4,3 

TM	  readiness	  for	  public	  website	   1% 5% 11% 44% 39%	   4,2 

	  

The participants were fully satisfied with the way in which the course was carried out 

and the course content provided, as it appears from the average score. As it was 

foreseeable Module 1, that had the introductory function, was estimated too brief in 

comparison to the quantity of material.  
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2.8 Iteration steps of Teaching Material development 

In order to improve the Teaching Material, many iteration steps have been done with 
countless changes and additions to the content. The Chapters have been 
restructured and renamed in order to reach a more modular structure. 

It is not possible to show all changes as those have been made by the authors using 
the track-changes functionality and exchanging various versions of the slides and 
handout document in numerous e-mails being discussed in Phone-calls as well as 
during some personal meetings. 

The structure of the HyFacts Project as described in the DOW has worked out fine. 
The collaboration between the partners within the different WPs has proven to be 
effective and efficient. As can be seen in the diagram below, WP2 has prepared the 
technical content, WP3 has identified the target audience and conducted the survey, 
WP4 has elaborated the different stages of Training Material being used during the 
SCs within WP5, delivering the necessary feedback to WP4 for the iterative 
improvement of the Teaching Material. 
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At the end of the HyFacts Project, the Teaching Material is at a status which allows 
using it in modular training sessions, depending on the knowledge level of the 
participants being structured in the following 15 chapters: 

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 
FC Fuel Cell Systems 15 12 
C Control of other hazards 27 21 
SS Examples of Safety Strategies and Engineering 

Solutions 
13 23 

 

The volume of the complete Training Material is 394 pages and 444 slides, which 
shows that substantial content has been collected and is now available to the public 
in order to conduct the trainings using that material. 
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2.9 Required actions to maintain and disseminate a harmonized and updated 
version of the HyFacts TM in the future 

To maintain an updated TM package, with regards to both content and structure, 
several activities could be carried out, of which some autonomous and others 
following dissemination actions. 

The most direct autonomous action consists in updating the content of various 
chapters by the author partner, or with his approval, because of new technical 
occurrences or for reason of improving or deepening the explanation. Possible 
actions of this type include:  

1. Correcting content, revising text, diagrams and pictures; 

2. Reviewing the structure of TM package adding/removing chapters; 

3. Proposing alternative packages, grouping single chapters or modules to adapt 
package to specific audience targets; 

4. Update chapters containing national laws and references to national and 
European directives. 

Any change has to guarantee, beyond corrections and possible compression, the 
harmonization and the consistency of the whole TM package. 

The indirect updating activity is on the contrary connected with dissemination actions 
regarding the TM package. FAST/EHA will maintain the HyFacts and further 
disseminate the HyFacts information and material  

It came out quite clearly along the deployment of HyFacts especially evaluating the 
Database, the Questionnaire with the relevant answers, but over all from the 
participation to the SC’s and the analysis of feedback that the main target groups 
can be  grouped  in: 

a. Bodies of Public Officials, Fire Brigades and First Responders 
b. Universities 
c. Organizations and Associations specialized in technological and safety training 

The dissemination action should be focused on these three directions and could be 
carried out by: 

1. Through a mailing broadcast ; 

2. Invitations to a Fuel Cell and Hydrogen Training Circuit; 

3. Distribution of TM packages to utilize them in their courses giving 
acknowledgment and engaging them to give feedback with updates, 
recommendations and amendments. 


