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PROGRAMME REVIEW DAYS 2018
FUEL CELLS AND HYDROGEN JOINT UNDERTAKING
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Cross-cutting Activity Area

Coordinating market support activities

*H, storage for grid balancing
*Green hydrogen production
*Heat & electricity production
*Minimal use of critical raw
materials
*Clean Transport

Cross-cutting
Activity Area
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Cross-cutting Activity Area

37 projects — 74 M€

Databases
Sustainability & monitoring

Socio-eco Education
&
Safety > 4 training

Portable

Pre-normative/
RCS

M€

 Supporting and facilitating

the market uptake

Strengthening the European
FCH sector

Fostering the
commercialization in Europe

* Other resources including private and national/regional funding
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Supporting activities for market uptake - Overview

Cross-cutting projects and complementary actions
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Legal, _ Social
administrative Education and awareness Sustainability Databases &

and regulatory training & public Monitoring
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Cross-cutting Activity Area

Activity Areas

Safety Socio-economic
research
Sustainability
Education & e N
training
7= Dw
7 N

Legal, administrative
and regulatory
framework N

Legal, administrative and regulatory Knowledge hubs

framework
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Developing suitable environments for FCH technologies in Europe

Supporting and facilitating adequate frameworks for market uptake

=D

Legal and administrative
processes

Guarantees of origin
framework

Pre-normative
research

2
Q
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Providing truthful information about
the origin of hydrogen

Identifying barriers and sharing best
practices across Europe

Addressing knowledge gaps to
support science-based standards

Stack tests

protocols Materials Quality
=)0
H.
| T ——

Metering

CEED

Pre-normative research

Vented
Deflagrat.

Indoor use




Pre-normative projects address the entire hydrogen chain

Providing science-based information to create and further develop standards
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Production storage Distribution
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Regulations, Codes and Standards (RCS) Strategy Coordination Group

Industry-led working group coordinating RCS needs of strategic importance for Europe

Coordinating RCS needs of strategic importance for Europe

ﬂ Hydrogen (ﬁ Hydrogen Europe

I// _________ v Europe N v Research
Identification of strategic themes for RCS development ) ITM POWER X
Q ) Energy Storage | Clean Fuel eNG'e
lUlster .
Unwersuty
Proposals of standardization towards the AUWP AR EVA H2G en M
DAIMIER CCS GLOBAL

Working activities

Tailoring of FCH 2 JU AWP to best address RCS needs

ﬂ(" @ AirLiquide
NIVERSITYOF ‘!

Transfer of PNR projects results in RCS development
IRMINGHAM

Enhance European participation and influence in RCS fora



ollaboration with Commission’s Joint Research Center (JRC)

ldentifying "win-win" opportunities for collaboration in the benefit of the European FCH sector

Another good example of public and private collaboration

Joint Research Centre

JRC

Overarching support activities

A —— Support to formulation and implementation of RCS strate

FRAMEWORK CONTRACT

contract by Mr. Vladimiréu{:ha, Director General

the Fuel Cells and Hydrogen 2 Joint

- Contribution to safety dimension and safety awareness

Director, duly entitled to sign,

{hereinafter referred to as ‘FCH 21U and The Joint Research CEMI? of the E (¢ ission, repr for the purpose of signing this
contract by Mr. Vladimir Sucha, Director General of the Joint Research Centre, duly entitled to sign,

Hereinafter referred to individually the Fuel Cells and Hydrogen 2 Joint )
6 May 2014 with the registered address at / (hereinafter referred to as ‘the JRC),

Belgium, represented for the purpose of signing
Director, duly entitled to sign,

WHEREAS :
(hereinafter referred toas ‘FCH 2 JU7). and - - 4 4
(1) The Fuel Cells and Hydrogs
et ontribution to programme monitoring and assessment
Its objective is to contribu Hereinafter referred to individually as ‘the Party the Fuel Cells ar.id Hvdmgeq 2 Joint Undertaking, established by C.oum:il Regulation No 559/2014 of
(hereinafter "H2020") and i & May 2014 with the registered address at Avenue de la Teoison d'Or 56-60, B-1060 Brussels,
the Smart, Green and Inte Belgium, represented for the purpose of signing this agreement by Mr. Bert De Colvenaer, Executive
Decision 2013/743/EU  of Director, duly entitled to sign,
implementing Horizon 202 WHEREAS :
(2014-2020)° (hereinafter "t (hereinafter referred toas ‘FCH 2 JU').
(1) The Fuel Cells and Hydrogen 2 Joint Un
(2) The FCH 2 JU aims in particu under Article 187 of the Treaty on the Ful
Its objective is to contribute to the in Hereinafter referred to individually as ‘the Party’ or collectively as ‘the Parties’. [ ] [ ] [ ]
T Support to FCH Smart Specializat
the Smart, Green and Integrated Tronsg z I
+ COUNCIL REGULATICN {EU} No 559/2014 of -
07.05.2014, p 108, Decision 2013/743/EU of 3 Decemb
*REGULATION (EU} No 1281/2013 OF THE EURDI implementing Horizon 2020 - the Fra WHEREAS :
;e Framewark Pragramme far Research and In (2014-2020)° [hereinafter "H2020 Specifit

300 L347 of 20.12.2013, p. 965 f. (1) The Fuel Cells and Hydrogen 2 Joint Undertaking (hereinafter “the FCH 2 JU") was set up

“Article 2 of COUNCIL REGULATION {EU] Na 553, (2) The FCH 2 U aims in particular at= under Article 187 of the Treaty on the Functioning of the European Unionl.

Its objective is to contribute to the implementation of Regulation (EU) Mo 1291/2013%
(hereinafter "H2020") and in particular the Secure, Clean and Efficient Energy Challenge and

the Smart, Green and Integ d Transport Chall under Part |l of Annex | of Council
t COUMNCIL REGULATION {EU} Mo 559/2014 of § May 2014 =sta Decision 2013/743/EU of 3 December 2013 establishing the specific programme
07062014, pL02H. implementing Horizon 2020 - the Framework Programme for Research and Innovation
REGULATION |EU} No 129172013 OF THE EURCPEAN PARLIAMENT . o
- the Framewark Prog for Research and on (2014-20 (2014-2020)° (hereinafter "H2020 Specific Programme"). [ ] [ ] [ ] [ ] [ )
30) 1347 of 20122013, p. 965 .
# Article 2 of COUNCIL REGULATION {EU) No 555/2014 of § May 2( (2) The FCH 2 JU aims in particular at=*

+ COUNCIL REGULATION {EU} No 559/2014 of § May 2014 establishing the Fuel Cells and Hydrogen 2 loint Undertaking, Of L 169 of
07.06.2014, p108F.

REGULATION {EU} No 1291/2013 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 11 December 2013 establishing Harizon 2020
- the Framewark Programme far Research and Innovation {2014-2020) and repeafing Decision No 1982/2006/EC

30) L347 0f 20122013, p. 965 .

# Article 2 of COUNCIL REGULATION {EU) No 559/2014 of 6 May 2014 establishing the Fuel Czlis and Hydrogen 2 Jaint Undertaking

1|Page
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Cross-cutting Activity Area

Activity Areas

Safety Socio-economic
research
Sustainability
Education & e N
training
7= Dw
7 N

Legal, administrative
and regulatory
framework N

Education & training Knowledge hubs




Increasing expertise across Europe

Promoting the excellence in education and training, preparing the European workforce

Educational and training programs tailored to
multiple target groups

European
@ Post Graduates Network of
and Young | Universities
Professionals FCH JU
_ supports —
“ﬁw s T & E-Platform for
Technical @SS 7/ TRk g connecting
@ Professionals [ | 7 s knowledge
B
Q Regulators and
Public Safety Officials
Multiple levels and types of education, learning formats, features...
Graduate Undergraduate Serious games Mock-up installations 5

Compulsory e-learning blended



An example of impact - KNOWHY project

Increasing knowledge in Europe, preparing the European workforce

STUDIES
OFFERED

P -

i Improving the Knowledge in

KHOWH Hydrogen and Fuel Cell Technology
@ ? eu for Technicians

Six courses: one common module + specializations
7 languages

E-learning format for active technicians

Tutoring, serious games and practical training ...
Joint venture to continue after end of the project

Register NOW for the first courses for Fuel Cells and Hydrogen applications
The second call for courses are open now in the following countries: THE NETHERLANDS ITALY SPAIN UNITED KINGDOM GERMANY  =z5 20147
PORTUGAL BELGIUM FRANCE . READ MORE

Plan of the next KnowHy courses on FC&H2 Copy 14
The plan of the upcoming courses in Belgium, Germany, Portugal, France, ltaly, The Netherlands, Spain and UK is downloadable knowhy-  ~-7 5048
courses_runnings-plan Please, visit the registration page to register. READ MORE

About Courses Workshop Latest News Partners Contact

2017: >1220 trainees

8 countries

# of TRAINEES




Cross-cutting Activity Area

Activity Areas

Safety Socio-economic
research
A Sustainability
Education & _ - ~a
training
7z R
7 N
Legal, administrative
and regulatory Safety Knowledge hubs
framework N




Multidisciplinary approach to key safety-related issues

Addressing key safety-related issues

AN

CFD for
safety analysis

Hydrogen
Sensors

2
Q
9
S
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Development of best practices,
HYMEP evaluation protocol

Guidelines to select and use the best
sensor for a particular application

JOINT RESEARCH CENTRE

—>

Action

{ FCHJU Projects ]

Complementary

Disclaimer

g N

Data collection

Data processing
- J L _

Validated events

< -

Safety expert
groups

Development of H2 safety expert

groups

HIAD 2.0: European Hydrogen Safety Reference Database

Data collection and data processing

EC-IJRC
) HSP
FCHJIU

< | Hsp

[—> | FCHJUPO |

L=

Dissemination

15



Multidisciplinary approach on safety issues

Integral part of cross-cutting projects portfolio
A Safet = Pre-normative Education and R Social N
% @ research (PNR) @ training Q i oo 1
PREPAR-H2

-E D
= JROGH HYTECHCYCLING

HYAALL

H2FC-LCA
0 mopagen S ISH2UP

O
S
N
&

IRAF
__H2-LCA T e pvac | | HYCORA

Cross-cutting projects addressing safety directly or indirectly 16




European Hydrogen Safety Panel (EHSP) initiative

Expert group on hydrogen safety assisting the FCH 2 JU at project and programme level

Assuring that hydrogen safety is adequately handled .
Promoting and disseminating H2 safety culture Working groups

Program Public
level Collection Outreach

Safety guidance document for projects
Lessons learned from HIAD2.0 (>250 events reviewed)

Interest in participating?
Call for expression of interest on line!

17



Cross-cutting Activity Area

Activity Areas

Safety Socio-economic
research
R Sustainability
Education & = O\ s
training
7= Dw
7 N

Legal, administrative
and regulatory
framework N

Socio-economic research Knowledge hubs




Raising social acceptance and public awareness

Providing a deeper knowledge on social and economic factors around FCH technologies

Biggest exercise ever on social research around FCH in Europe !

&
/ ® Understand awareness and acceptance across Europe
| Identify the main drivers of social awareness and acceptance -> recommendations

Hyacinr—-oooe g

Survey
1000 participants

7 European
countries N

Germany
UK

France
Norway

Belgium

sur“Ev semi'StrUCturEd
L interviews
333 participants
P P 145 participants
5 European 5 European
countries countries

Study 1. Public awareness and acceptance
Study 2. Stakeholder acceptance

19




Cross-cutting Activity Area

Activity Areas

Safety Socio-economic
research
Sustainability
Education & _ - ~a
training
7z R
7 N
Legal, administrative
and regulatory Sustainability Knowledge hubs
framework N




Bringing sustainability to FCH technologies

Ensuring FCH technologies are environmentally friendly

5

Recycling
& dismantling

Life Cycle
Assessment

Guarantees of Origin
Framework

Projects

Developing technologies and strategies
for recycling and dismantling

Developing guidance for LCA
application to FCH technologies

Providing truthful information about
the origin of green hydrogen

g G [EW
PROJECTS NEWS, EVENTS & MEDIA STAKEHOLDER FORLIM EESEMMME REVIEW EXTRANET

CERTIFHY - DESIGNING THE FIRST EU-WIDE GREEN HYDROGEN
GUARANTEE OF ORIGIN FOR A NEW HYDROGEN MARKET

Taking Europe-wide green and low carbon hydrogen Guarantees of Origin (GO0] to the next level: from concept to implementation. This is the objective

af the CertifHy project undertaken by a consortium led by HINICID, composed of ECN, GREXEL, Ludwig Balkow System Technik (LBST), and TOV

SUD and financed by the FCH 2 J1J.

aw, the CertifHy project has brought together multiple stakeholders to develop a comman European-wide definition of Green Hydragen,
drogen GO amp donlmiahla ~n o i i & i

= 1=
c I
(] =
'
@ & | 3. Buy-in for EU scheme

4. International trade

Ive

tat

5. Registry structure

==
‘m | 6. Benchmark updates
L'}

Guarantees of Origin
Stakeholder platform

inni

7. Residual mix

CertifHy
Low Carbon
H,

o | 8. Issuing body

GO for Hydrogen

2 | 9. Settle GO information

o ®
@ £ | 10. ICT platform
¢ | 11. Pilots
QU

= | 12. Roadmap update

rl e n

e e s~ Carbon infensity* lmit

CertifHy
Low Carbon

H2
e T 21

-3
2
g




SLIDO Question

Guarantees of Origin Framework

Q: Which region of the world is first in developing a
system to ensure the origin of green hydrogen?

Al: Asia
A2: Europe

A3: America

A4: Africa

Use your smartphone; go to www.sli.do and insert the code #PRD2018

22



http://www.slid.do/

Cross-cutting Activity Area

Activity Areas

Safety Socio-economic
research
Sustainability
Education & _ - ~a
training
7z R
7 N
Legal, administrative
and regulatory Knowledge hubs Knowledge hubs
framework N




Empowering the European FCH sector

Developing advanced databases to find information easily and seamlessly

Legal, administrative Education and training

processes (LAP)

Compilation of LAPs around FCH Providing digital tools and services for
technologies across Europe educational issues and training

e
Q
2
o
Q

Validation and verification of CFD
models, safety experiments...

Legal Notice / Cookies / Contact / Search / / Lagin I Rt Ares2018)3862207 - 20072018
JOINT RESEARCH CENTRE

HIAD - Hydrogen Incidents and Accidents Database

European Commission / EU Sdence Hub [ ODIN [ HIAD

HIAD

The Hydregen Incidents and *, ¢
platform collecting svsten"j; 2y

(P2 -
accidents) ‘_: \ ==
v o

|
\

.‘ KNOWLEDGE MANAGEMENT N— Comin g soon I

DATA RETRIEVAL The data retrieval module

TRUST

Fuel cells and hydrogen marke

FCH market and policy
FCHD.
observatory

N
R
Hyopogen SN

The data retrieval module .
DATA ENTRY to registerd users. If you art l
Profile page. | &

Disclaimer 4 Joint RJSE' In addition to periodic reports, that can be more or less descriptive, FCH JU projects are required to report on progress and status a
JRC Petten and the ODIN site administrator cannot be held responsible for the validn, =557 % . . .
of this data. However, only acknowledged experts are allowed to enter data. They are hew tE ml]lEtE quEStlDﬂl]EﬂrES rElEth h] the tEEh"DIUng EI[I[IrESSE[I'

An additional check is performed by JRC Petten experts.

2018 data collection:

-
Refi b ??
eference number: A &
%
Uy
/]

nw Full information on this process can be found here.

Login: Not logged in yet Continuing the 2017 exercise, for 2018 (data obtained in 2017), the data will be collected onling using the TRUST (Technology Repo
Structured Templates) secure data collection tool and are intended for the exclusive use of the FCH JU.
Information labeled confidential in TRUST will not be disclosed by the FCH JU unless it has been duly aggregated with other data of compar
in @ manner that renders the original data and their source unrecognisable. From 2018, parameters labeled with the prefix KPI' [Key P
Indicator) will be considered by default publie unless Justification is provided by the data-pravider for the necessity to keep the data ¢
These data will be used only by the FCH JU programme office for the purpose of the Annual Programme Review.

BIl. i TRILNT

Complementary Actions

24



FCH 2 JU Initiatives

Supporting the market deployment and reinforcing the European competitive strengths

FCH Regions Initiative

Supporting regions and cities in assessing

various FCH applications

z= Norway

NN Belgium Ei= United Kingdom
>Akershus

) e >London (Greater
>Flanders >Swindon and Wiltshire

London Authority)

>Pom West- >Aberdeen >Newcastle >Mgre og Romsda_l _
Vlaanderen >Birmingham >Orkney Islands >Oppland Counfcy Municipal
>Cornwall >Oxfordshire >Sogn og Fjordane
>Dundee >Perth and Kinross
>Fife >Manchester
>Leeds >Tees Valley
BB France — . g= Iceland
>A Rh Al = Spain ; >Reykjavik
uvergne Rhone-Alpes >Aragén >Murcia ykj
>Bourgogne-Franche-§omte >Barcelona >Pais Vasco
>Cent>rGe;;\e/r?Lg;eeL0|re >Cantabria >Port of
>Castilla— La Valencia
>Grand Dole Mancha  >Puertollano
>La Roche sur Yon >Valladolid
>Normandie
>Qccitanie-Phyrenees
>Orléans BR Italy .
>Pays de la Loire >Lazio >Torino
>Pays de St Gilles >South >Venice
Tyrol >Toscana

>Favignana  >Emilia-Romagna

EEN Portugal == Netherlands == Austria
>Torres Vedras >Assen >Tirol
>Médio Tejo >Drenthe
>Emmen
>Groningen
>Helmond

________________________________________________________________________________________________________________________________________________

== Sweden

>Gavleborg
>Mariestad
== Finland
>Kokkola
== Denmark
>Guldborgsund
>Lolland
= Estonia
>Tallinn
== Latvia .
>Riga b= Czech Republic

>Trutnov

mm Germany >North Rhine-

>Baden- Westphalia
Wirttemberg >Heide region
>Bremerhaven >HYPOS (East
>Hamburg Germany)
>HyCologne- >Recklinghausen

Hydrogen Region >Saxony-Anhalt
Rhineland

>Kreis Steinfurt

um Slovenia
>Velenje

=== Croatia
>Split

>Split-Dalmatia County

B B Romania
>Constanta

== Bulgaria
>Bulgarian Ports
>Sofia

Greece
>Alimos >Kalymnos
>Agia Paraskevi >Heraklion
>lerapetraWestern Macedonia
>Kozani>Papagoou-Halargos
>Milos  >Region of Crete
>Vrilissia

FCH Value chain Initiative

Study on value chain and

European competitiveness
’ F— — Ty
& %ﬁmSaa E‘}:

/
onia
R
Latvia

L e

(4]
Istanbul

Greece

oo

e e o o o e e e e e = = = = = = = = = = e e e e e e e e e e e e e e e e e e e e - - -

—_——————

25




Funding and financing support services

Dedicated web page and support

Various types of support services and links to information and tools

FUEL CELLS AND HYDROGEN .
JOINT UNDERTAKING Activities areas

FCH

CALLS FOR PROPOSALS & Combination of funding

ABOUT US PROCUREMENTS INITIATIVES ~ PROJECTS ~ STAKEHOLDER FORUM ~ PROGRAMME REVIEW ~ NEWS, _

STUDIES

FCHJU INITIAT oo~ EGIONS/AND CITIES

Find the latest info and how to participate  Res STRATERY
COORDINATION GROUP

Exploitation of results

Advice on complex business models

EUROPEAN HYDROGEN
SAFETY PANEL

News concerning funding and financing

— GUARANTEES OF ORIGIN L

14/09/2018 FOR HYDROGEN Hydro

Coordinators Day 2018 S iicun The Hyd
N Following its C oint Undertaking held awarenes
" a Coordinators d 018, eligible proposals now. Octt

FUNDING & FINANCING

were evaluated 2 a day of sessions covering

-1 | n PR
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Support for market uptake

Summary

Cross-cutting projects support market uptake
bringing multiple benefits and providing tangible legacy

Complementary supporting activities
contributing to European FCH sector interests

Comprehensive portfolio of support activities
enriching the FCH 2 JU programme and the whole FCH sector

27




FUEL CELLS AND HYDROGEN
JOINT UNDERTAKING

Alberto J. Garcia Hombrados

Project officer
Alberto.GarciaHombrados@fch.europa.eu

For further informations

Q @fch_ju
www.fch.europa.eu

@ Fch-ju@fch.europa.eu
@ FCH JU



FUEL CELLS AND HYDROGEN
JOINT UNDERTAKING

SESSION
SUPPORT FOR MARKET UPTAKE
Moderators: GARCIA HOMBRADOS ALBERTO, HUBERT A. GASTEIGER

14:30 - 14:50 Portfolio overview by GARCIA HOMBRADOS ALBERTO, FCH JU

14:50 - 15:10 Overview of FCH JU Initiative with Regions and Cities

15:10 - 15:30 Hy LAW, Identification of legal rules and administrative processes applicable to Fuel Cell
and Hydrogen technologies” deployment, identification of legal barriers and advocacy towards
their removal.

15:30 - T5:50 Study on value chain and manufacturing competitiveness analysis for hydrogen and fuel cells
technologies

15:50 - 16:10 HySEA, Improving Hydrogen Safety for Energy Applications (HySEA) through pre-normative
research on vented deflagrations

16:10 - 16:30 NET-TOOLS, Novel Education and Training Tools based on digital applications related to Hydrogen
and Fuel Cell

16:30 - 16:50 Guarantees of Origin, Developing a European Framework for the generation of quarantees of origin
for green hydrogen




