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Abstract

This dissemination midterm report reports represents the list of various activities the
consortium was engaged during the first 18 month of the project-life. The activities are
related to the promotion, advertising and dissemination of the TeacHy project results.
Dissemination pathways have been highlighted in D8.2 “Dissemination and marketing
strategy report” in order to effectively promote and engage with fuel cell and hydrogen (FCH)
stakeholders. The dissemination channels included: e-learning platform, associate network,
conference presentations, project website and social media.

1 Dissemination activities and marketing strategies

Different types of dissemination activities are existing i.e.:
Dissemination activities:

e media coverage

e press release

e research summary document

o flyers, posters, brochures and research briefs

e policy briefs

o study newsletters

e community agency publications and websites and list-serves
¢ local events, seminars, conferences, community meetings

o |etter of thanks to study participants

Marketing Strategies:

e social media

e video tutorials

e blogging

e search engine optimization

e leverage influencers

e |ead magnet

e Facebook ads with re-targeting
o affiliate program

e email marketing

Within the project the activities such as local events, seminars, conferences, community
meetings, publications and newsletters are the ones that were planned and released as per
table below.
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Table 1 List of dissemination activities since for the half of the project.

Date Name and place Author No. Of Description
attendees
Moderné TRENDY v
anorganickych Poster presentation about prepared
technologiach 2018 specialised course to FCH on
. . conference attracting mainly members
21-23/05/18 (Modern trends in Martin Paidar 48 of faculties from Slovak republic and
inorganic technology Czech republic focusing on chemical
2018) (Banska technology.
Stiavnica, SK)
Poster presentation about participation
in TeacHy and its impact to FCH
13-15/06/18 Hydrogen Days 2018 Martin Paidar 80 educgtlon on .QCTP Conference
(Prague) focusing specifically on hydrogen
technologies with longest tradition in
Central and Eastern Europe.
The series of summer schools with
Joint European Summer Robert primarily targets an audience of
16-21/09/18 Schoorl) (Athens) Steinberger- 60 university students (Masters and
Wilckens doctoral studies levels), and post-
doctoral researchers.
The presentations covered the
. . developments of the project during the
st
13/11/2018 1*! Gathering meeting at TeacHy 40 first year, technical topics from industry
ULB-ATM (Brussels) Consortium L
on hydrogen applications and related
matters
The purpose is a practical experience
aiming to explore the developed NET-
NET-Tools 1st TeacH Tools e-platform for developing and
03-04/06/19 Educational School Consortizm 20 providing e-learning materials and e-
(Sofia) tools related to fuel cells and hydrogen
technologies to the respective FCH
community but also particular groups.
Poster presentation about TeacHy
course structure and UCTP
participation.
Hydrogen Days Bouzek Karel
27-29/03/19 120 . o
(Prague) Martin Paidar Conference focusing specifically on
hydrogen technologies with longest
tradition in Central and Eastern
Europe.
The presentations covered the
. . developments of the project during the
nd
22/1119 2" Gathering meeting at TeacHy 25 first year, technical topics from industry
ULB (Brussels) Consortium L
on hydrogen applications and related
matters
GA number: 779730 5 09/12/2019
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The marketing strategy will include Facebook’s Ad Targeting option to attract the audience to
the project web news and MSc course start.

2 Website and newsletter updates

2.1 Website

This project website was developed and maintained during the project by UU. The website
www.teachy.eu constitutes an actual deliverable D8.1: “Website construction” and have all
relevant information about the structure as per the description of work (DoA). It is hosted
externally at www.123-reg.co.uk. The TeacHy homepage was publicly available in month 1
of the project. All newsletters and forthcoming events and courses are available at the
respective section of the main page under tabs “Newsletters”, “Events” and “Courses” as can
be seen from Figure 1. The total number of visitor’s clicks on the website as shown in
counter below is 3923. The new tab was created with the link to collaboration project. The
main collaboration platform for dissemination and marketing activities if the partnership with
NET-Tools project. The teaching materials of European project HyResponse has been
already implemented and ready for the students on the e-Learning of NET-Tools.

GA number: 779730 6 09/12/2019
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About TeacHy

s the FCHT industry gradualy emerpes into the markets, the need for raned staff becomes maore pressing. TeacHy2020 specifically addnresses the
=supply of undergraduate =nd graduale education (BEng/BSc, MEngMSe, PhD ele) in fued ool and hydrogen echnolgies (FCHT) acrass Europe.
TeacHy 2020 will ke a lead in building @ repasilory af universily grade educaional malerial, and design and run an MSc cowrse in FCHT, accessbis
ko students fram ol parts of Evrope. To achiews this, e project has sssembled @ core group af highly experienced instilutions warking with o network
of azsociale pariners {universities, wocaional fraining bodies, industry, and networks). TeacHy2020 ofers these pariners sooess Lo its educalional
matarial and the use of the MSc course modules avaiable an the TeacHy2020 ste. Any university being able o offer 20% of the course cantertt
locally, can draw on the other BO% to be suppled by the project. This will allow any institulion to parlicipate in this European initialive with a minimised
local investiment. TeacHy2030 will be affering salufons (o acoredilafon and guality conbrol of courses, and support sludent and ndustry staff mability
by giving access o placements. Schemes of Coninuous Professional Developmend (CPO]) will be integrated inlo the project acivities. We expect a
oonsiderable leverage effect which will specfically enable countries with @ nalable lack of espertise, nol anly in Eastern Evrope, o quickly be able o
form a national bady of experis. TeacHy wil affer educational material for the general public {eg. MOOCs), buid a business model to confinue
operations posi-praject, and as such act as a single-stop shop and represeniative for all maliers of European university and wocational franing in
FCHT. The project parinership cowers e prevadent languages and educalional sysiems in Evrope. The assodaied network has over 20 pariners,
induding bwo IPHE cownlries, and a sirang link to IPHE acthiies in education.

Project Objectives

The project sirives io deliver a substanially impraved tesching of Fuel Cell and Hydrogen content across Europe by $he year 2020, TescHy 2020 will
pravide high-guality, harmonised educalional corent and infrestruciore for FOH education 1o be shared across o network of currently more than 75
educational and training instilulions in Ewrope. The innowative idea is that we will enable instituions to offer educalional courses thal would atherwiss
rat be avaiable locally, and allow students acoess oo mix of both face-to-face and e-leaming contenl. Any educational instituion across Eurcpe that
fulfils minimum reguirements of adheres Lo the project guality standards of delivery can parlicipete in these sclivities. The netaok will be grown while
the project is mcive with a final goal of arcund 200 institulions participating. This would prabably regresent the maxkimum numier of institulions across
Europe that could be wiling and suitable o paricipale in the project programme. TeacHy 2020 will coordinale undesgraduate [BSc/BEng) and
graduate (MScMEngPhDj universily iraining and the equivalent vocational iraining acivilies across Evrope. It wil implement an M3c course as an
exemplary element of FCH iraining. This challenging, and necessary activity will serve as a fesfing ground for fulure expansions of hamanised
educalional activilies aooss Ewope oulside of the scope of this specific projecl. The MSc course implemented will be accredited locally [with the
=uppard of the project} in order fo fully inlegrate it nlo e indvidual university coriculem. Also, this should avoid any patential conflicts between EL
wide regulation and university (and Member Siate) accreditation schemes. The praject will deliver continuaws further development of e educalional
materal and programme, validation of courses, accredilation suppard, infegralion of new network members, and general further development.
TeacHy2020 will secure the operations of the project acivilies post-project for 2 larget of minimem § years. This entily will also acl 2= a single siop
=hap and voice of FCH training and education in the EU lowards the vanely of stakehalders involved in edwcational and FCH aspects in Europe and
the IPHE. The project will underpin its certral aclivities by organising regular alumni meelings, by supporting summer schods, aranging a siaff and
student axchange programme, and by organizing regular project assemnblies with the apportunity for ieaching =taff to neteork and exchange
experiences af best practice. In order o grow the activiies and link to global developments, international partners from EU associated and IPHE
countries have been inlegrated intg the project. A strang nk 1o the sducational activities of the IPHE has been buit, as well a= 2 lage network. of
wocational fraining, university, netwarking, and stakehalder imeclvernent, spanning Ewrope and main FCH couniries in the warkd. The project will tie in
wilh the new e-earing platform praject, NET-Tools, led by KIT. This project aims ai delivering educational material in Open Access. Both prajects will
join forces in enabling fadle access o educational material, thaugh under slightly differing conditions.

Project Outcomes

= Combine the expertise of a core group of 12 wiversities and educaional inslilutions pessessing a commanding pasition in academic activifes
relevant ba the Seld of Fuel Cell and Hydrogen Technologies and their safely, making besi use of previous educational and having educalional
componend projects co-funded by the FCH JU, such as HySale, Trainkly, HyProfessonals, HyFacts, HyRespanse, and KnowHy, by inlegraling
pariners of these projects and building on the project culcomes.

= Provide FCH teaching and training malesial for acoess throughout Evrope: for undergraduste and posigraduate levels

= Implement a sysiem of repular updales of cowrse curficulum and condent.

= Iniegrate (higher level) vocational I.r.:mlng into the project defvery.

= E=tablish a Eurcpean MSc course in Fuel Cell and Hydrogen (FCH) Technalogy that will cary ECTS (or eguivalent, converiible credit sysiem)
paints.

= Esiablish a network (cluster) of sssaciate pariners to assist in delivering the project, and foster pramalion and expansion af the teaching content,
induding intemational partners from IPHE cauniries.

= Enswe avaiability of course conients in 7 Eurcpean anguages namety German, French, English, Romanian, I@kan, Czech, and Dulch.

= Perform a trial run of the MSc cowrse in the first half of the project at five Gfferent partner institutes, and a full run in e later kil with 3t loast 20
students enroled.

= Iniegrate @ CPD scheme inta the curiculum supported by @ leam of vocational training institutes.

= Ulilize an online e-leaming platiorm in cocperaion with KIT {NET-Tools) lo siore, share and discuss FCH teaching and training matenal; this will be
accessible o sudents and keclurers across Eurcpe.

= Establish access of students to Tlsboratory experience” withoul a labaratory using “serious games™ developmenis from EnowiHy and a "remote
lsborstary™ concept for remole real test bench wark and menitoring of real-wordd sysbems.

= Deliver addional MOOC's in Open Acozss ko belp promole and foster education and raining of the general public and FCH stakeholders.

= Organise ard supporl student'alumni canferences, summer schoals, student events, and workshops.

= Sel up a student-siaff exchanpge programme between universities, vocational raining centres, and industry pariners with af least 30 exchanges
Eaking plsce during the project.

= Establish an Advisory Board thal will be responsible for shaping the cowse sylabus, indeding a varely of siskehalders acrass. the FCH
community and beyand.

=  Esiablish a global ds=emination campaign o promale the leaching and iraining activilies ongoing in the project.

= Esiabiish & business enlity o enswe conlinuation of course defivery for 2 minimum of 5 years post- project, based on a subscrinlion scheme or on
student tuilion fees.

General

Home SUBSCRIBE Conbsst Us disclaiimer

03923

Figure 1. Screenshot of the website homepage.
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2.2 Newsletter

The Newsletter is the part of the communication strategy of the project. There three release of the
newsletter have been prepared and delivered during the 18 month the project. The content of the
all newsletters was agreed in the internal network and shared between the partners before the
release. The Newsletter was elaborated starting from the inputs of all partners. The structure was
designed using the online platform mailchimp. The mailing list was updated with new contacts
starting from the beginning of the project with intensive dissemination activity. The content of the
Newsletters is mainly focused on the updates and the progress of the project. Learning modules,
teaching content, construction of MSc course, remote lab, e-learning platform etc.

The copy of all newsletters is reported in the following paragraph while in ANNEX 1: are reported the
main statistics available thanks to the mailchimp platform.

The newsletter was also shared via social networks Twitter, LinkedIn and Facebook and also on the
project website.

GA number: 779730 8 09/12/2019
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2.2.1 Newsletter 1
Access link to the Newsletter 1: https://mailchi.mp/b1866ca11234/teachy2020-newsletter-1

NEWSLETTER #1
Teaching Fuel Cell and Hydrogen Science and

Engineering Across Europe within
Horizon 2020

Dear Reader,
T It is our great pleasure to introduce you to the
C development of the educational platform
TeacHy2020 which addresses the supply of
undergraduate and graduate  education
(BEng/BSc, MEng/MSc, PhD etc.) in fuel cell and
hydrogen technologies (FCHT) across Europe

The TeacHy2020 project organised the kick-off meeting in Brussels on 215t November
The main objective of the project is to deliver a substantially improved teaching of Fuel Cell and Hydrogen

content across Europe by the year 2020.

TeacHy2020 will take a lead in building a repository of university grade educational material, as well as

GA number: 779730 9 09/12/2019
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design and run an MSc course on FCHT, accessible to students across Europe. To achieve this, the
project has assembled a core group of highly experienced institutions working with a network of associate
partners (universities, vocational training bodies and industry).

The project partnership covers the prevalent languages and educational systems in Europe. The
associated network has over 20 partners, including two IPHE countries, and a strong link to IPHE
activities in education.

One main project outcome will be to build and run a 1 year MSc course during the project, accessible to
master's students across Europe. Schemes of Continuous Professional Development (CPD) will be
integrated into the project activities. In particular, the PgCert in Professional Development (Hydrogen
Safety) will be established and started in September 2018.

In addition to collecting the teaching and training matenal, on an electronic platform, and composing the 1
year specialisation MSc course, TeacHy2020 also aims to use the electronic platform to become a single-
stop shop repository for accessing FCHT information by a wider range of target groups, including, the
general public and professionals, that can benefit from the resources and initiatives of the project.

The TeacHy2020 content offered by e-leaming formats will be integrated onto the NET-Tools platform. In
collaboration with NET-Tools a specific section will be deployed on the server reserved for TeacHy2020
leaming management system for hosting the content.

Forthcoming events and courses:

« Joint European Summer School on FCH Technology (September 2018)
« Online course PgCert in Professional Development (Hydrogen Safety) (September 2018)
» MSc course trial run (October 2018)

Want to keep up with the latest news and updates from TeacHy20207?
FOLLOW US ON SOCIAL MEDIA!

00006
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2.2.2 Newsletter 2
Access link to the Newsletter 1: https://mailchi.mp/d0284a269f00/teachy2020-newsletter-2

NEWSLETTER #2
Teaching Fuel Cell and Hydrogen Science and

Engineering Across Europe within
Horizon 2020

+ Dear Reader,
It is our great pleasure to introduce you to our

ea( 2"d newsletter where you will leam more about
the development and the progress of the project

and educational platform know
as TeacHy2020.

Project progress

During the last few months several project meetings were held in different locations Delft, Birmingham
and Copenhagen as well as partners participated in number of online teleconference meetings where met
and discussed the project's progress, outcomes and further roadmap.The brief outline and condensed

information is presented below.

Project meeting, photo from the lab tour at the University of Birmingham 15 March 2018.

Teaching and module content
The individual modules in the TeacHy master course are starting to take shape. The Master course will be
divided into two parts. The first part includes mandatory modules, the second part consist of a number of

GA number: 779730 12 09/12/2019
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TeadHy

advanced modules that allows for more specialisation within the field of fuel cells and hydrogen (FCH).
Part 1 - Curriculum covers among others the following topics:

g

= Basic sciences with a focus on FCH (thermodynamics, kinetics, chemistry, electrochemistry)
« [ntroductory modules to hydrogen, electrolysers, fuel cells and fuel cell modelling
« Hydrogen safety

Part 2 - Curriculum covers a range of elected modules that builds on knowledge from the first part, and
allows for specialisation within a certain field of HFC. Topics are:

« Specific modules for individual fuel cell technologies and systems (high temperature and low
temperature)

« Advanced modules with defect chemistry, modelling, characterisation, catalysis, polymer chemistry,
degradation and life time testing

« Modules on specific systems for hydrogen technologies. Energy systems and storage, fuel quality
and fuel cell electnic vehicles

« Modules on societal impact and markets for FCH technology

The specific content of the individual modules are in the process of being formulated so that the first test
course can be run in the autumn of 2018.

Construction of the MSc Course

The prepared process plan and the developed module contents will be used to construct the MSc course.
This MSc course will be designed to run over the course of one year, initially, trialled in a sub-group of
partner institutions, in English or in a language native to the target group. The course is planned to be
ready by September 2018 in order to start the trial run in October 2018. The teachers will also be
expected to obtain useful feedback from the students using appropriately designed surveys during and at
the end of the course for quality control purposes.

In the third year of the project, a full one year MSc course run will be performed on the same target group
across the entire core network cluster ensunng that a minimum of 20 students are enrolled.

The course will be developed in a structured and organised form. The material will include output from the
previous educational EU projects, lecture slides, hand-outs, and scripts from modules run at the various
universities. It will also include online matenal, software used to deliver simulations or serious games,
videos, and any other methodologies, matenals, or description of equipment used in undergraduate and
postgraduate university training.

The matenal will be reviewed, catalogued, and structured into a repository, according to the learning
objectives for the module topics.

GA number: 779730 13 09/12/2019
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Development of ‘remote lab’ concept

POLITO will develop a methodology with which students at universities that do not offer FCH lab work or
courses can gain access to laboratory equipment. At POLITO's labs one bench will be connected
remotely for remote tests, using web-casting technologies.

A test station for the analysis of circular and square planar SOFC/SOEC has the capability to characterise

different size cells (up to 11x11 cmz} and provide gaseous and liquid fuel feeds. The rig is equipped with
an electronic load and an impedance analyser in the range of 1 mHz up to 300 kHz. On-line gas analysis
is provided by means of a mass spectrometer.

P\Iubnum Anode inlet: AIR or
other gas mixture,
V.] [ZRZRZRZA

on
;-
SOLID OXIDE CELL | }rﬂt!ie‘"ms
/“.":rd:i#i:bi" Amuﬂzwl -, s
Mirkal

e E

[ -

———Thermocoupe

Cathode inlet: HyH0/N/CO/C0/CHa gas
Frixture,

Local staff has to prepare the test bench (as an example: installing the electrochemical cells in the test
bench). This will require an agreement on the time of execution of the test by a remote user. One group of
students can use test bench at a time.

During the test, local supervision will be provided by POLITO's staff. The remote interface will ensure that
all test parameters, and in particular critical ones (e.g., temperature, current) will be set within safety
ranges for the equipment and users.

JESS and student meetings

The annual Joint European Summer School (JESS) on Fuel Cell, Electrolyser and Battery technology has
been running in its current format in Greece since 2013. JESS primarily targets an audience of university
students (MSc and PhD level) and post-doctoral researchers. Many professionals wish to review these
technologies and learn about them, for instance, to boost their knowledge for a newly acquired position or
collect credits for a Continuous Professional Development (CPD) scheme. As part of the TeacHy project,
workshops will be organised at JESS to further promote and enhance the teaching and training of the
TeacHy students.

Similar to the Centre for Doctoral Training (CDT) in Fuel Cells and their Fuels at the University of
Birmingham, student meetings will be organised to establish a platform for interaction and networking
within the same and different cohorts. These events will serve as platforms for student-led seminars
hosted by senior students for the purpose of peer teaching.

Establishment of Continuing Professional Development (CPD) scheme and vocational
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TU Delft is leading the activities for integration and implementation of a CPD scheme. The target is that
professionals will get CPD credits through the completion of modified modules for different levels that are
also adequate for informing professionals in industry, administrations etc. It enhances professional's
career prospects in the rapidly growing FCH job market.

The module content provided by the TeacHy project, will be aligned with CPD programmes from various
EU Member States. For this purpose, a survey for understanding the conditions of CPD courses in
European countries is ongoing. Once the CPD strategy is in place, modules will be registered with
appropriate institutes capable of providing accreditation to the programme.

e-learning platform

TeacHy includes a technical section to provide all developed modules and lectures to FCH themes via
LMS (Leaming Management System) as a completed Master course not only to the students and
lecturers, but also to the general public, stakeholders and politicians. The LMS will be installed under an
Open Access platform, to provide the course content and additional learning matenals as a Massive Open
Online Course (MOOC). The LMS will be used to manage all online e-learning content, in addition to
MOOCs. These MOOCs will be the 'outside view' of the project. It is planned to host the TeacHy online
course material on edX, which serves and operates numerous high quality online courses for several
universities. Another ongoing EU funded project known as the NET-Tools will take care of the technical
aspects for e-leaming while TeacHy develops the course cummcula, guidelines and leaming matenals.
There remains great scope for collaboration between the TeacHy and Net-Tool projects showing common
objectives in e-learning and online education. In parallel to the technical arrangements of the LMS it is
important to develop guidelines and further instructions (e.g. IPR) with the help of the project pariners to
sustain the platform beyond both projects. Once all content is integrated onto the LMS, continuous
maintenance and a trial run will be performed to secure the functionality of the platform.

Forthcoming events and courses:

« Hydrogen Days 2018 (June 13-15, 2018 , Prague, Czech Republic)

+ Joint European Summer School on FCH Technology (September 2018)

+ Online course PgCert in Professional Development (Hydrogen Safety) (September 2018)
o Module 1: Principles of Hydrogen Safety
o Module 2: Hydrogen safety technologies

+ MSc course trial run (October 2018)

« The Annual Project Gathering, Université libre de Bruxelles (13 November 2018)

» JU FCH Review days, Bruxelles (14-16 November 2018)

« International School Progress in Hydrogen Safety (11-15 March 2019_Belfast_ UK)

Want to keep up with the latest news and updates from TeacHy20207?
FOLLOW US ON SOCIAL MEDIA!
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2.2.3 Newsletter 3

Access link to the Newsletter 3: https://mailchi.mp/57b385d44f42/teachy2020-newsletter-3
NEWSLETTER #3

Teaching Fuel Cell and Hydrogen Science and Engineering
Across Europe within Horizon 2020

Dear Reader,
We are moving forward and it is the time for our

3" newsletter where you will learn more about

the development and the progress of the project
and educational platform TeacHy2020

Project progress

The TeacHy Consortium and ULB-ATM organised the 1! TeacHy Gathering Event on the 13" of November 2018 in
Brussels at the ULB Campus La Plaine

The event gathered more than 40 delegates and representatives from various organisations: the TIME
network, academics, the FCH JU staff, invited industry delegates and others. The presentations covered the
developments of the project during the first year, technical topics from industry on hydrogen applications and related
matters

Vocational training interface strategy and contents
A clear trend is visible that the demand of engineers for fuel cell and hydrogen (FCH) industry is increasing (for
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multiple types of fuel cells and applications). This directs us towards the need for training opportunities. Several tens
of thousands of students and engineers might have to be trained in the coming years. The industry recognises this
and a large fraction indicated that “vocational training” is the most suitable form of training that is required to be
developed.

The courses designed for vocational training could use the same curriculum and repository from the TeacHy project
but with a slightly differently tuned focus and selection than chosen for an academic course. This supports the
development of fuel cell education curricula that include general education courses, specialised science and
engineering courses with less complex theoretical contents as well as less detailed contents on modelling and
analysis.

It is essential to develop and implement an e-learning platform freely accessible to provide training materials as
modules (pdf files, videos...). The e-learning platform provides the opportunity for stakeholder to readily access our
courses that cover the- most crucial issues of fuel cell and hydrogen technology. Online training courses, webcasts
and webinars are all tools that should be used to reach students and engineers in sectors who could benefit from
leaming about hydrogen and fuel cells. These sectors can include energy service companies, utilities, venture
capitalist firms, insurance and underwriter industries, state govermnment workforce development agencies,
government officials, first responders, and local public and community outreach.

A list of vocational training contents has been suggested which is likely to be of interest to engineers seeking to
operate in the FCH industry. The topics have been chosen based on reporis, presenting which fuel cell and
hydrogen technologies will enter the market within 2020-2050. The training contents has been also defined based
on those technologies that will have the most significant impact on the job market for students and engineers.

Trial Run in Grenoble INP

Grenoble INP, Institute of engineering Univ. Grenoble Alpes, is the largest French group for training engineers (5000
students). A Master's degree is already accredited (Phelma-EPEE, Master SGM-EIP) addressing the themes of
Electrochemistry and Chemical engineering. As part of the project, we proposed a trial run. Eight students involved
in EPEE Master's degree (Electrochemisiry and Processes for Energy and Environment, table 1.) are following a
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First year of master Second year of master
Fall(s7| ECTS Spring(s8) ECTS Fall(ss) ECTS Spring (S10) ECTS
Methods for Engineers 12 Methods and project 6 Bt satn) o 3 Master thesis project 30
Energy and Hydrogen
Basis Chemical 6 Advanced 6 Electrochemical 6
engineering Chemicel engineering engineering
B . Advanced
Basis Electrochemistry (3 Eisctiochemistry 6 FCHT 16
Materlals 6
Languages and Languages and
Professionalizing 6 Professionalizing 6
Formation Formation

Syllabus of Master EPEE (Electrochemistry and Processes for Energy and Environment) with semester S9
specialising in Fuel Cells and Hydrogen Technologies.

In the FCHT module, 12 ECTS points are dedicated to a module developed in the TeacHy programme (e-Learning
module on Principles of Hydrogen Safety developed at Ulster University). 4 ECTS points concem lab practicals on
electrochemistry materials for energy, electrochemical hydrogen compression and purification as well as teaching
materials for electrochemistry.

We will be able to benefit from feedback on these modules and their expectations on a blended leaming training
programme.

Lab practical on fuel cells.

e-Learning module: Principles of Hydrogen Safety at Ulster

Within the time frame of the project the mandatory module "Principles of Hydrogen Safety"” was developed at Ulster
University for the MSc course. This module is delivered fully online or face-to-face as a block-release and focuses
on the fundamentals of hydrogen safety science and engineering. It combines a variety of disciplines in an
engineering framework 'Principles of Hydrogen Safety' that includes but not limited to relevant regulation, codes and
standards. Insight into these principles is developed to enable the student to understand the origin and
phenomenology of hydrogen safety problems involving unscheduled releases and dispersion of expanded and
under-expanded jets, ignition mechanisms, microflames, hydrogen jet fires and associated hazard distances, etc.
The case studies are part of the module to reinforce the best practice in hydrogen safety. The teaching and leaming
is underpinned by the use of contemporary tools from online NET-Tools e-Laboratory of hydrogen safety.
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The list of lectures to be covered during the 12 week module:

. Infroduction to hydrogen safety

. Hydrogen properties and hazards, comparison with other fuels
. Regulations, Codes and Standards (RCS) and hydrogen safety engineering
_ Unignited releases

_ Ignition of hydrogen mixtures

Microflames

. Jet fires - Part 1

. Jetfires - Part 2

. Hydrogen permeation

. Compatibility of metallic materials with hydrogen

. Materials for hydrogen technologies

. Case studies

=% =k =k
B2 = O w

These lectures are designed to be delivered sequentially in the order shown above. At the end of each lecture
there is a short multiple-choice quiz aimed at helping students to assess their level of understanding of the content
in each lecture. However, in order to progress to the next lecture, he/she needs to achieve a score of 80% or above.
It is envisaged that one lecture is completed per week. Provided discussion boards are dedicated for each lecture for
students to raise any questions during the course of study.

Apart from 12 lectures, there will be 2 coursework assignments released in the middle and at the end of the module.

Forthcoming events and courses:

« International School Progress in Hydrogen Safety (11-15 March 2019, Belfast, UK)
= Online course PgCert in Professional Development (Hydrogen Safety)

o Module 1: Princi (Semester 1)

o Module 2: ies (Semester 2)

Want to keep up with the latest news and updates from TeacHy20207?
FOLLOW US ON SOCIAL MEDIA!

00006
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2.3 Twitter

The twitter account https://twitter.com/TeacHy2020 has been created at the beginning of the

project. All newsletters and relevant news were twitted. At the moment of report writing there
are 77 followers of the channel as can be seen from the Figure 2. The followers are collected
mainly from the newsletter and the website.
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. TeacHy @TeacHy2020 - 2h v
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Joined January 2018

7 . TeacHy @TeacHy2020 - 23 Nov 2018 v
‘Qa("}? TeacHy2020 | Newsletter #3

mailchi.mp/57b385d44f42/t...
Q n QD1 ih

_ TeacHy @TeacHy2020 - 5 Sep 2018 v
T%(Hl"!' International School Progress in Hydrogen Safety
within HYLANTIC project “Atlantic Network for Renewable Generation and Supply
of Hydrogen to promote High Energy Efficiency”
11-15 March 2019
Belfast

Figure 2. Twitter account screenshot.

2.4 Newsletter conclusions

The newsletters were regularly issued. In Table 1 are reported the first three newsletter statistics
and compared to key performance indicators (KPI). Successful deliveries were improved, mainly due
to the increased number of subscriptions. Compared to the previous newsletters, number of “Open”
and of “Clicks” are increased.

Table 2. Newsletter KPlIs.

KPI Newsletter 1 Newsletter 2 Newsletter 3
Sent emails 358 377 1196
Successful deliveries 272 345 1081
Open 147 237 446
Clicks per unique opens % 8.3 9.7 4.4

3 Dissemination amongst FCH community and stakeholders

Dissemination among the academic institutions and industry in Europe has happen by
means of newsletters and dedicated publications tailored to the needs of the education and
training community via the activity within the LinkedIn group
https://www.linkedin.com/groups/12091159/ of the project.
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3.1 1%t Gathering meeting

The TeacHy Consortium and ULB-ATM organised the 1st TeacHy Gathering Event on the
13" of November 2018 in Brussels at the ULB Campus La Plaine.

The event gathered more than 40 delegates and representatives from various organisations:
the TIME network, academics, the FCH JU staff, invited industry delegates and others. The
presentations covered the developments of the project during the first year, technical topics
from industry on hydrogen applications and related matters.

3.2 JESS 2018

The Joint European Summer School JESS 2018 held in Athens, Greece from 17- 21
September 2018.The advanced classes week offered the Modelling Master Class, and
modules on Fuel Cell Vehicles, Business Development and Innovation, and Hydrogen Safety
for more advanced students. The two weeks are conducted independently of each other and
students were able choose the courses most appropriate to their studies.

3.3 Hydrogen Days

The 10™ anniversary edition of the Hydrogen Days conference was organized in March 27" to
29" 2019 by Czech Hydrogen Technology Platform in collaboration with UCT Prague. This
event is specific in several ways. At first, it is the conference focusing specifically on hydrogen
technologies with longest tradition in Central and Eastern Europa. At second, it combines a
scientific forum with dissemination event on recent advances in research and deployment of
hydrogen technologies targeted not only on the specialists, but also on public administration,
media and interested public. At third, it aims to offer exchange and coordination of activities
for the hydrogen specialists originating from the Central and Eastern Europa facing similar
problems and issues in implementing these technologies in their home countries. Last, but not
least, it intends to build a bridge between Western and Eastern part of Europa. To this target
corresponds not only the above-mentioned motto of the conference, but also its program and
list of participants. For very important we hold traditional support from the side of FCH JU
represented at the event by Carlos Navas. For the attendees, however, was also important
presentation of currently ongoing selected demonstration and implementation activities
supported either by FCH JU, but also by national or private funds. The true international
character of the event is shown in Figure 3.
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120 Participants from 21 Countries
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Figure 3. Hydrogen Days conference statistics.

3.4 Scientific and Technical Council of Naftogaz of Ukraine

On October 31, 2019, the National Joint Stock Company Naftogaz of Ukraine hosted an
extended meeting of the Scientific and Technical Council on the organization of the “The
Energy Centre for the Future”. The event hosted 76 participants from main governmental
and industrial institutions and organisations.

The main topics of the council were:

- Fuel Cells: the basis of hydrogen energetics

- Achievements of hydrogen energy and fuel-cell technologies, integration of Ukraine into
European renewable energy development programs.

- Introduction to hydrogen safety, e-Laboratory and Education.

- Hydrogen Energy - Challenges and Business Opportunities for the Naftogaz Group.

- The development of science in hydrogen energy in the world and Ukraine
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Figure 4. Photos of delegates and speakers.

3.5 2" Gathering meeting

On the 22" of November the 2" Gathering meeting was organised by ULB at Fondation
Universitaire. The event gathered more around 25 delegates and representatives from various
organisations. The presentations covered the developments of the project during the second
year and further steps.

4 Disseminate amongst general public

Dissemination efforts have been made to target the general public over social media such as
setting up a Facebook group https://www.facebook.com/TeacHy2020 for the project, giving
regular progress updates on the TeacHy project website and inside the group to provide easy
access to the information. The screenshot of the page can be seen in Figure 5. So far there
are 127 followers of the page.
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Figure 5. Facebook page screenshot.

Since October the revised strategy were introduced to target the potential audience of the
TeacHy project. The audience included the following list of demographic categories,
interests and/or behaviour:

. Demographics > Work > Employers > Safety Officer
o Safety Officer
o Demographics > Work > Job titles > Health and Safety Executive
o Health and Safety Executive
. Demographics > Work > Job titles > Safety Advisor
o Safety Advisor
. Demographics > Work > Job titles > Safety engineer
o Safety engineer
. Demographics > Work > Job titles > Safety Representative
o Safety Representative
o Interests > Additional interests > Fuel cell
o Fuel cell
. Interests > Additional interests > Fuel economy in automobiles
o Fuel economy in automobiles
. Interests > Additional interests > Hydrogen
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o Hydrogen

o Interests > Additional interests > Hydrogen fuel
o Hydrogen fuel

o Interests > Additional interests > Hydrogen vehicle
o Hydrogen vehicle

o Interests > Additional interests > International student
o International student

o Interests > Additional interests > Renewable energy
o) Renewable energy

° Interests > Additional interests > Safety
o Safety

o Interests > Additional interests > Safety engineering
o Safety engineering

o Interests > Additional interests > Student
o Student

o Interests > Additional interests > Sustainable energy
o Sustainable energy

. Interests > Hobbies and activities > Vehicles
o Electric vehicles

Three campaigns were started to attract the interest for the upcoming MSc course and traffic
for the website, the example can be seen in Figure 6.

1 HT L Joron N—
@) | o thocmne TeacHip ==

Looking for education?

How about following the MSc course in Fuel Cell and
Hydrogen Technology?

The course involves topics of hydrogen (production
storage, and safety), fuel cells and modeling of

L o o K I N G processes. Detailed information is available on the
website http://teachy.eu/
F o R . And don’t forget to subscribe.
EDUCATION?
°

704 40

Boost Post
People reached Engagements

@ Youand 5 others 5 shares

il Like (D Comment > Share ww~

Teadi? | Write a comment OB ®®

How about MSc course in Fuel Cell and
Hydrogen Technoloo

Figure 6. MSc course advert campaign.

Over the campaign lifetime it reached 8,220 people as shown in Figure 7 (top) with
involvement of 48% of women and 52% men. Most of involvement were via Facebook just
above 647 people and the rest were split between Instagram 159 and audience network 103
which is off-Facebook, in-app advertising network for mobile apps. It shows that advertising
on Facebook's audience network can reach up to 11% percent more people than
on Facebook alone see Figure 7 (bottom).
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Figure 7. Campaign statistics (top), age and gender (bottom).

ANNEX 1:  Newsletter 1-3 statistics:
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http://www.hydrogendays.cz/2018/
https://www.ulster.ac.uk/courses/201819/hydrogen-safety-technologies-16688

https://www.ulster.ac.uk/conference/progress-in-hydrogen-safety

Subscribers with most opens

michiel.geurds@alliander.com
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5/10


https://www.ulster.ac.uk/courses/201819/principles-of-hydrogen-safety-16687
http://www.jess-summerschool.eu/
http://www.hydrogendays.cz/2018/
https://www.ulster.ac.uk/courses/201819/hydrogen-safety-technologies-16688
https://www.ulster.ac.uk/conference/progress-in-hydrogen-safety
https://us17.admin.mailchimp.com/reports/activity/activity?id=188589&e=20349893

16/05/2019
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Click performance

URL Total Unique
https://www.ulster.ac.uk/courses/201819/principle... 7 (47%) 6 (50%)
http://www.jess-summerschool.eu/ 4 (27%) 2 (17%)
http://www.hydrogendays.cz/2018/ 3 (20%) 3 (25%)
https://www.ulster.ac.uk/courses/201819/hydroge... 1 (7%) 1 (8%)
https://www.ulster.ac.uk/conference/progress-in-... 0 (0%) 0 (0%)
https://www.linkedin.com/groups/12091159 0 (0%) 0 (0%)
https://twitter.com/TeacHy2020 0 (0%) 0 (0%)
http://www.fch.europa.eu/event/fch-ju-stakeholde... 0 (0%) 0 (0%)
https://teachy.us17.list-manage.com/unsubscribe?... 0 (0%) 0 (0%)
http://teachy.eu 0 (0%) 0 (0%)
https://www.facebook.com/TeacHy2020/ 0 (0%) 0 (0%)
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http://www.jess-summerschool.eu/
http://www.hydrogendays.cz/2018/
https://www.ulster.ac.uk/courses/201819/hydrogen-safety-technologies-16688
https://www.ulster.ac.uk/conference/progress-in-hydrogen-safety
https://www.linkedin.com/groups/12091159
https://twitter.com/TeacHy2020
http://www.fch.europa.eu/event/fch-ju-stakeholder-forum-programme-review-days-2018
https://teachy.us17.list-manage.com/unsubscribe?u=d294b744c7615652b8aac9825&id=b9cd7e4171
http://teachy.eu/
https://www.facebook.com/TeacHy2020/
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Social stats

No Facebook activity yet
Learn how to add a like button to your next campaign.

Campaign URL activity - 17 clicks

No geographic clicks have been registered yet
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No campaign URL activity to report yet.
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Advanced reports

Email domain performance
Domain Email Bounces Opens Clicks Unsubs
gmail.com 11 (3%) 0 (0%) 8 (73%) 1(9%) 1(9%)
airliquide.... 6 (2%) 0 (0%) 6 (100%) 1(17%) 0 (0%)
cea.fr 5(1%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
viessman... 5 (1%) 0 (0%) 4 (80%) 0 (0%) 0 (0%)
eon- 4 (1%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
ruhrgas.c...
Other 346 (92%) 32 (9%) 75 (24%) 7 (2%) 4 (1%)

https://us17.admin.mailchimp.com/reports/print-report?id=188589
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Overview

TeacHy2020 | Newsletter #3 | Mailchimp

Sent 11/23/18 12:13

1,196 Recipients

List: Hands-on DB 1500

Subject: TeacHy2020 | Newsletter #3

O

Orders

Delivered: Fri, Nov 23, 2018 12:13

$0.00

$0.00

Total revenue

Open rate 20.8% Click rate 0.9%
[ I | ]
List average 16.9% List average 0.9%
Industry average () 0.0% Industry average () 0.0%

225

Opened

Successful deliveries
Total opens
Last opened

Forwarded

10

Clicked

1,081 90.4%
446
2/28/19 21:31

0

https://us17.admin.mailchimp.com/reports/print-report?id=260333

15

Bounced

Clicks per unique opens
Total clicks
Last clicked

Abuse reports

7

Unsubscribed

4.4%
2,200.0
12/3/18 12:28

o
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Opens by location

Country Opens Percent
USA 105 25.5%
Eg 89 21.6%
I Russia iy 10.0%
23 Hong Kong 29 7.0%
B | italy 23 5.6%
B | France 23 5.6%
B8 Germany 13 3.2%
gl Australia 12 2.9%
== Spain 10 2.4%
B B Belgium 9 2.2%
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Subscriber activity

24-hour performance Opens  Clicks
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12:00PM 4:00PM 8:00PM 12:00AM 4:00AM 8:00AM

Top links clicked

https://www.ulster.ac.uk/courses/201819/principles-of-hydrogen-safety-16687 10
https://www.ulster.ac.uk/courses/201819/hydrogen-safety-technologies-16688 3
https://www.ulster.ac.uk/conference/progress-in-hydrogen-safety 3
https://www.facebook.com/TeacHy2020/ 2
https://teachy.us17.list-manage.com/unsubscribe?u=d294b744c7615652b8aac982 1

5&id=b9cd7e4171

Subscribers with most opens

amelia.montone@enea.it 7
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https://www.ulster.ac.uk/conference/progress-in-hydrogen-safety
https://www.facebook.com/TeacHy2020/
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beles@ipta.demokritos.gr 7
ceo@investni.com 77
anelson@mmiengineering.com n
bewkchow@polyu.edu.hk 28
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https://us17.admin.mailchimp.com/reports/activity/activity?id=260333&e=12746661
https://us17.admin.mailchimp.com/reports/activity/activity?id=260333&e=12742873

16/05/2019 TeacHy2020 | Newsletter #3 | Mailchimp

TeacHy2020 | Newsletter #3 Sent 11/23/18 12:13
Click performance

URL Total Unique
https://www.ulster.ac.uk/courses/201819/principle... 10 (45%) 7 (37%)
https://www.ulster.ac.uk/courses/201819/hydroge... 3 (14%) 3 (16%)
https://www.ulster.ac.uk/conference/progress-in-... 3 (14%) 3 (16%)
https://www.facebook.com/TeacHy2020/ 2 (9%) 2 (M%)
https://teachy.us17.list-manage.com/unsubscribe?... 1 (5%) 1 (5%)
https://twitter.com/TeacHy2020 1 (5%) 1 (5%)
http://teachy.eu 1 (5%) 1 (5%)
https://www.linkedin.com/groups/12091159 1 (5%) 1 (5%)
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https://twitter.com/TeacHy2020
http://teachy.eu/
https://www.linkedin.com/groups/12091159
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Social stats

No Facebook activity yet
Learn how to add a like button to your next campaign.

Campaign URL activity - 52 clicks

No geographic clicks have been registered yet
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Top 10 referrers

Referrer

http://www.teachy...

https://www.linke...

http://www.teachy...

teachy.php

https://www.faceb...

https://www.linke...

http://www.teachy...

android-

app://com.linkedi...

http://teachy.eu/n...

https://l.facebook....

http://www.teachy...

Clicks

16

https://us17.admin.mailchimp.com/reports/print-report?id=260333
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First click

11/23/18 12:15

11/23/18 12:59

1/27/18 17:00

11/23/18 13:02

11/23/18 16:55

2/4/19 14:03

11/23/18 14:34

11/26/18 14:00

11/23/18 13:14

11/23/18 13:03

Last click

5/14/19 9:31

12/14/18 7:41

5/2/19 15:36

1/28/19 22:03

1/10/19 18:22

3/21/19 13:20

12/1/18 9:43

12/3/18 16:28

5/15/19 20:50

1/18/19 12:06
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Email domain performance

Domain Email

gmail.com 57 (5%)

yahoo.com 22 (2%)

mail.ru 19 (2%)
hotmail.c... 19 (2%)
airliquide.... 13 (1%)
Other 1066 (89%)

Bounces

0 (0%)

1(5%)

0 (0%)

0 (0%)

0 (0%)

14 (11%)

https://us17.admin.mailchimp.com/reports/print-report?id=260333

Opens

23 (40%)

4 (19%)

13 (68%)

12 (63%)

12 (92%)

161 (17%)

Clicks

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

10 (1%)

Unsubs

2 (4%)

0 (0%)

0 (0%)

0 (0%)

1(8%)

4 (0%)
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