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Call year: [2016]

= Call topic: [H2020-JTI-FCH-2016-1; FCH-04-1-2016 Novel Education and Training Tools|
= Project dates: [01.03.2017 - (30.11.2020) by amendment]|

= % stage of implementation01/11/2019: [75 %]

= Total project budget: [1.596.007,50 €|

= FCH JU max. contribution: [1.596.007,50 €|

= Other financial contribution: [none €]

= Partners: [next slide|
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Project Summary

NET-Tools is developing an e-platform, containing an e-laboratory and e-learning part,
interconnected by educational content, to support education and training in FCH-
related topics. The project is aiming at both, broad university education and
dedicated additional and continuing education within various industrial sectors.

NET-Tools guarantees different perspectives of the user (learner, teacher, developer,
provider) with free access to the e-platform.
NET-Tools aims to insure the quality of provided e-learning materials and free access

to the e-platform (by registration) o

Hosted by a web-
company

@Tools

Server
Repository or hosted
at KIT server (e.g.
database or specific

content)

Downloadable content’

Interactions within distance-learning

European |
@ m Commission 4

SO
H H

—_—

e-Tools for “——
Safety
Aspects

Course

management Calculations based
e-learning on peer reviewed
content
e-laboratory

Website

Hosted by a web-
company

E-Tools for

Fuel Cells

E-LABORATORY
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Project Summary

The technical implementation of e-laboratory and e-learning platform, the
development and provision of useable educational content (MOOCs in different
design) and e-tools within the e-laboratory and e-laboratory based on the main
objectives:
= Technical implementation of the e-platform its handling, maintenance and
features (MAWP, NIP)
= Separate implementation of e-laboratory and programing of useable e-tools for
educational and engineering aspects (MAWP, NIP)
= Separate implementation of e-learning materials (MOOCs) compiled in short
courses according FCH-relevant topics (MAWP addendum 2018)
The actual international state-of the art (only similar approach visible in US) NET-
Tools could get into a lead position as e-platform for educational aspects within
Europe. Main dependence is the willingness of cooperation and competing behavior of
others.
Application and market areas are “education in general”, means academic as well as

industrial sectors to educate students, technicians, engineers but also providing
overview knowledge to politicians, decision makers and administrative stuff
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) Achievement to-date NG Technical Implementation e-infrastructure P 100%

25% 50% 75%

Technical Implementation of Open Source Based e-infrastructure

. Server based solution for the e-laboratory, practical maintenance and software updates

. Implementation of e-learning via service provider open-EdX and MOOC Agency

. Interconnection of both, e-laboratory and e-learning, through e-learning content (tasks and dedicated
problems tailored to the application of the e-tools

NET-Tools website runs as linchpin to connect to the e-learning platform and e-laboratory and to provide

news, guidelines and instructions

Implementation of e-learning platform (LMS) at open EdX

Implementation of platform to develop and provide own e-learning content

Implementation of digital e-laboratory workspace (distinguished between e-science and e-engineering)

Reinstallation of databases at NET-Tools website, e.g. SUSANA database

#PRD2020 Uropean
#CleanHydrogen @ m Eom&ission
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Achievement to-date BYNIMSSE Development of e-tools to the e-laboratory p 100%
25% 50% 75%

. Development of e-tools to the e-laboratory
. e-laboratory distinguished in:
. e-engineering tools (for practical teaching and learning and technical pre-evaluation)

. e-science tools (to support research e.g. modelling and simulation) SORT BY CATEGORY
. Subdivision of e-tools based on relevant FCH themes e.g. Select All
«  Tools concerning safety themes fe integrated into chp
. Tools concerning electrochemical calculations sft:rw
«  Tools concerning fuel cells (installation in simple private areas) Zleimhemmw
. Tools concerning storage and thermodynamic behaviour of hydrogen modeling
. Consolidation of existing e-tools and e-knowledge thermodynamics
. Quality assurance and IPR storage-separation

renewable energy systems

. Engagement with and gaining traction from the wide FCH community el celle

#PRD2020 Cronean production
#CleanHydrogen @ m Eom&ission
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Achievement to-date JssesSsEl Development of e-learning Materials §> 85%
25% 50% 75%

. Development of e-learning Materials ; 2nd Hy.dfoge N
+  e-learning materials compiled under different basic courses: Educat:Schenns g ,‘z Reuse

«  Use of Hydrogen (dedicated to Fuel Cells only) 5o - Solid State gy 1

- Hydrogen Production (all methods including storage) ehzed HYdrOg@n LT

- Hydrogen Handling (transportation etc.) oo it St@l’age HRcuse02
«  Consolidation of existing e-education and e-knowledge FCLE oo L s

«  Demand on providing e-learning materials (MOOCs) e

. Quality assurance and IPR St Son 25, 2000 Hydrogen handling, storage  sis, aug 14, 2019

and distribution

. Engagements of external participants and users

Starts: May 20, 2020

#PRD2020
#CleanHydrogen @ m Commission 9
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COURSE STAFF

Giovanni Cinti

FC LB oucaron

fch2edu

Universita degli Studi di Perugia - Italy HReuse02

Hydrogen Reuse

Introduction on Hydrogen Reuse

f (M) Reuse 1 introvi

S LifiKiKopier.

Prof. Konstatin Petrov Starts: Aug 14, 2019

IEES - Bas Bulgaria

Prof. Anke Hagen

DTU-Energy Denmark

O, + M0« heat -5 (O« I,

Senior Researcher Didier Blanchard

¥ 0:00/ 0:00

» Speed 1.0x

DTU-Energy Denmark

Handouts
Download Handout

#PRD2020

#CleanHydrogen FCH

|

- " 3.2.1 PEM FC

3.2.1 Principle of operation

| EDUCATIO

>

o) #1a/ET6

0:00 / 0:00

European
Commission




+:@@J
-1 %*?
- W Te

Risks, Challenges and Lessons
. ;
rogen -/ Learned

Week

Risks
« e-platform for educational aspects regarding FCH themes will get used less (both
sides, learners and teachers)
« Promotion and support of e-platform will decrease beyond project life-time
« Financing of technical infrastructure regarding daily operation, volume of operation
and its maintenance not guaranteed
Bottlenecks
 NET-Tools depend on the functionality of open-EdX and MOOC Agency
« No direct interactions between e-laboratory and e-learning
 The engagement of external collaboration (users and developers)
« To keep attractiveness new contents must get developed and provided
« Development of e-tools not an easy task

#PRD2020 FCH
#CleanHydrogen
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Challenges (beyond the project life-time)

« To establish a financing background for continuous operation of e-platform

« To engage and motivate further users of e-platform (traffic by both sides)

« To keep attractiveness of e-platform by increasing and improving contents

* To ensure quality of provided e-learning and e-tools beyond project

« To support potential users and developers beyond project

Lessons Learned

« Nice to know about NET-Tools, but difficult to stay for collaboration

« Competition between single institutions (everybody like to have an own e-platform)
« Rejection by industry based on confidentiality of proprietary results

#PRD2020 Uropean
— #CleanHydrogen @ m Eomr'?nission |
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Exploitation

Workshop to the development of technical
architecture and contents of single sections

15t educational school

2" educational school (webinar)

2 webinars to the usage of e-tools in safety
concerns

Test lessons at single Universities

Presentations on different conferences and
workshops (WHEC, EHEC, ECF, CzchHydDays, ICHS,
etc.)

Scientific Journals

Own symposium at KIT

Continuedin 2021 #PRD2020 FCH

#CleanHydrogen

Exploitation Plan/Expected Impact

Impact

To foster the education of students
and industrial stuff on FCH-relevant
themes

To offer an opportunity to each to
educate or to get educated in FCH-
relevant themes

To hold available a technical base for
operation in future, also for potential
further FCH-projects

To support industry and academia by
providing usable e-tools for
calculation
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Programmes

Interactions with international-level projects and initiatives

X g

» Providing NET-Tools as e-platform to share e-learning contents
* Developing of e-learning content related to FCH-themes

FCHgQ)!

« Data Base for CFD modelling Hydrogen safety

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

ClIPROLT.
~ OUSANA =

#PRDZOZO FCH m European

#CleanHydrogen Commission

Synergies With Other Projects And

Public Documents

Critical Analysis and Requirements to Physical and
Mathematical Models

4E®  Respect Copyright
Project reference is Grant agreement no.:
FCH-JU-325386
SUSANA Final Report D2.2 December 2016,
Adobe Acrobat Dokument [2.5 MB]

Guide to Best ice in

a=a Rspec(Copyrgm
jeﬂ refere is Grant agreement no.:
U-32! 5186

SLSANAI'naI eport D3.2 December 2016.
Adobe Acrobat Dokum nt [1 5 MB]

Releraad 4 Forl Co 10d Hydrogen Tochastogies
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week, Workshop to the development of technical architecture and contents of

single sections
= 15t educational school
= 2nd educationalschool (webinar)
= 2 webinarsto the usage of e-tools in safety concerns
= Test lessons at single Universities
= Presentations on different conferences and workshops (WHEC, EHEC,

ECF, CzchHydDays, ICHS, etc. up to 15) @ sz ety STOOlS
= Scientific Journals (up to 15) ©
= KIT energy symposium hydrogen
= LinkedIn Account (frequently)
= Newsletters (up to 6)
= Twitter (frequently) :
= Communication continuedin 2021 7.,

E-Learning is [Eline NET-Tools 2nd Educational School

You can already find Net-Tools developed course on |

Webinar on educational material
on hydrogen technologies

30th September — 15t October 2020

The NET-Tools consortium would like to invite you to the forthcoming webinar from
the European initiative for educational material on hydrogen technologies

which will be held on 30t September and 15t October 2020.

#PRD2020 Uropean
#CleanHydrogen @ m (E:omgmission |
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This project has received funding from the Fuel Cells and Hydrogen 2 Joint Undertaking under grant agreement No 736648.
This Joint Undertaking receives support from the European Union’s Horizon 2020 research and innovation programme,

Hydrogen Europe and Hydrogen Europe research.
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