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CROSS-CUTTING: Pre-normative research, safety issues, education & training, socio-
economic & benchmarking

Portfolio overview by Alberto Garcia Hombrados, FCH JL

HYPACTOR: Pre-normative research on resistance to mechanical impact of composite
overwrapped pressure vessels

SOCTESQA: Solid oxide cell and stack testing, safety and quality assurance

HYTECHCYCLING: New technologies and strategies for fuel cells and hydrogen technologies in
the phase of recycling and dismantling

KNOW HY: Improving the knowledge in hydrogen and fuel cell technology for technicians and
workers

CERTIFHY and Guarantees of Origin: Developing a European Framework for the generation of
guarantees of origin for green hydrogen




CROSS-CUTTING ACTIVITY AREA

*H, storage for grid balancing
*Green hydrogen production

*Heat & electricity production
*Minimal use of critical raw
materials
*Clean Transport

Cross-cutting

38 wme
33 Projects
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Coordinating support activities

33 projects — 65 M€

Databases
& monitoring

Socio-eco Education
&
4 training

Sustainability

Safety

Portable

Pre-
normative

* Other resources including private and national/regional funding

Supporting and facilitating
the market take up

Strengthening the European
FCH sector

Fostering the

./ commercialization in Europe




Cross-cutting Activity Area

Addressing topics in the industrial field and the societal domain

Safety Socio-economic
research
A R Sustainability
Education & e Q S
training
7 R
7 N

Legal, administrative
and reqgulatory
framework

Knowledge hubs
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At a glance

Cross-cutting activities comprise projects and complementary actions

Legal, .
administrative Education and awareness Sustainability Databases &

and regulatory training & public Monitoring
framework acceptance

Projects
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Cross-cutting Activity Area

Actions Areas

Safety Socio-economic
research
Sustainability
Education & s >
training
7 R
7 N

Legal, administrative
and reqgulatory
framework

Legal, administrative and reqgulatory Knowledge hubs

framework
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Developing suitable environments for FCH technologies in Europe

Supporting and facilitating adequate frameworks for market take up
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Legal and administrative
processes

Guarantees of origin
framework

Pre-normative
research

Projects

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
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Quality

Vented
Deflagrat.

Materials

Pre-normative research

Metering

Indoor use

[elfel[el[o




Pre-normative projects address the entire hydrogen chain

Providing science-based information to improve and develop standards

&

HZ HZ H2
Production storage Distribution

Gre C Q MP .: HyTransfer —— : a2
HyPacter =HyCo RA m ST | o QR
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Targeting standards at European and International level

European Commlttee for Standardization
- European Committee for Electrotechnical Standardization
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Coordinating RCS needs of strategic importance for Europe

Lack of harmonized RCS is one of the major barriers for the commercialization of FCH technologies in Europe

Identification and prioritization of RCS needs P—
Definition of the strategy to achieve the RCS priorities CNGIC

Identification of PNR activities to support the RCS priorities
Q ) !El-rlg\y/l Stozg\(é:{nEFfil A(IT

Definition of 4 main action areas and priorities
Definition of implementation strategy AREVA H2Gen m
CCS GLOBAL

(@ AirlLiquide

Topics proposed for annual calls for proposals DAIMLER

=g UNIVERSITYOF |
“ BIRMINGHAM

Interest in participating? o
Membership open!! @ ﬁ @ eps




Cross-cutting Activity Area

Actions Areas

Safety Socio-economic
research
Sustainability
Education & s >
training
7 R
7 N

Legal, administrative
and reqgulatory
framework

Education & training Knowledge hubs
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Preparing the European workforce

Promoting excellence in Europe

Increasing expertise across Europe and contributing to prepare
the European workforce

Post graduates
and Young
Professionals

Technician
and workers

FCH JU
supports

First
Responders

Regulators and
Public Safety
Officials

professionals

. undergraduate Graduate
Covering... S S i




Preparing the European workforce

Projects running over 2016 include training packs in different languages, formats, means, etc.

Training for
first
responders

Courses for
professional
s/ general
public

i | -
Improving the Knowledge in
l I r W I l Hydrogen and Fuel Cell Technology
2

for Technicians

About Courses Registrations Workshop Latest News Partners

Workshop on advance training program for Hydrogen and Fuel Cell Technicians 10

When? October 20th 2017 Where? ICEPS-CTC BONN, International Clean Energy Partnership foundation — Climate Technology Center, 5ot 2017
Kalkofenstr. 5 53340 Meckenheim/Bonn The Project Consortium is pleased to present the workshop organized within the... READ MORE

Register NOW for the first courses for Fuel Cells and Hydrogen applications

@ European hydrogen emergency response
training program for first responders
HyResponse

Home | Educational training | Operational training | VR training | Emergency Response Guide @ Events | Contacts = Members

e (&

3 /
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project’s website

Contact @ A)' project supported by EC Fuel Cell and Hydrogen Joint Undertaking (June 2013 -

Jrid's first comprehensive training programme for first responders, i.e. a European Hydrogen
loyment of FCH systems and infrastructure. The developed core training programme is
-art knowledge in hydrogen safety, operational training on mock-up real scale hydrogen and
g reproducing in detail an entire accident scenario, including influence of first responder's
— S — d during the project. The Emergency Response Guide, explaining details of intervention
" \\ ,é e pilot training sessions to receive attendees' feedback, which is also available for download
" \\ o anel were established to engage as much as possible European stakeholders and provide
- e N 2sloped and available to train first responders to deal with all safety aspects for a range of
“ ses, forklifts, refuelling stations, backup power, stationary fuel cells for combined production
L |
)

-~ -

‘\\\\ ~' LT AR
Core module. Specialisation modules

Picture source: Audi

The second call for courses are open now in the following countries: THE NETHERLANDS ITALY SPAIN UNITED KINGDOM GERMANY  =zz 2047

PORTUGAL BELGIUM FRANCE . READ MORE

Plan of the next KnowHy courses on FC&H2 Copy

mers after the end of the project (September2016). The website hosts the deliverables of the
ogen safety training for First Responders, Emergency Response Guide, links to relevant
it training sessions, etc, all available for download

1 4 °t or this website, don't hesitate to contact us.

The plan of the upcoming courses in Belgium, Germany, Portugal, France, Iltaly, The Netherlands, Spain and UK is downloadable knowhy- 5o+ 2046

courses_runnings-plan Please, visit the registration page to register. READ MORE

About Courses Workshop Latest News Partners Contact

in person training, e-learning, blended
learning...virtual reality, serious games...
...mock-up installations...

Links

™

2016: >600 trainees  country

)

8 countries

188

# of TRAINEES
None 200
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Cross-cutting Activity Area

Actions Areas

Safety Socio-economic
research
A Sustainability
Education & e >
training
7 R
7 N

Legal, administrative
and reqgulatory
framework

Safety Knowledge hubs
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Multidisciplinary approach to key safety-related issues

Addressing safety-related issues from multiple perspectives

AN

CFD for
safety analysis

Hydrogen
Sensors

Projects

e

Development of best practices,
HYMEP evaluation protocol

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

European Hydrogen Safety Panel initiative | s
\

|
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Public
Collection Outreach

European Hydrogen Safety Panel

LS AND HYDROGEN 15
INDERT AKING

P ROGE
| ;UROPEAN HYD

Safety expert
groups

Development of H2 safety expert
groups

N SAFETY PANEL o ')

Interest in participating?
Call for expression of interest

on line!



Cross-cutting Activity Area

Actions Areas

Safety Socio-economic
research
R Sustainability
Education & e Q S
training
7 R
7 N

Legal, administrative
and reqgulatory
framework

Socio-economic research Knowledge hubs

4




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

Survey
1000 participants

7 European
countries oo

Germany
UK

France

Norway

Belgium

Spain i

Slovenia } Survey Semi-structured
. interviews
333 participants
P P 145 participants
5 European 5 European
countries countries

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

17



Cross-cutting Activity Area

Actions Areas

Safety Socio-economic
research
Sustainability
Education & s >
training
7 R
7 N

Legal, administrative
and reqgulatory
framework

Knowledge hubs

Sustainability

4




Bringing sustainability to FCH technologies

Ensuring FCH technologies are environmentally friendly

Life Cycle Recycling Guarantees of Origin
Assessment & dismantling Framework

Projects

Developing guidance for LCA Developing technologies and strategies Providing truthful information about
application to FCH technologies for recycling and dismantling the origin of green hydrogen

S © | 3. Buy-in for EU scheme

Guarantees of Origin

o C
£ E 6. Benchmark updates Process for review and update of benchmarks’ | Sta ke h o I d e r p I atfo r m
o .
A - Residual mix :
7. Residual mix decision :
1
u
=

CertifHy
Low Carbon

U
E i
H 3
2 v ®
3 < | 10. ICT platform

. 1 ' ) |
i |
ICT platform for GOS ICT platform for GO: : "; 9 / °
isi =finite 1
1 4 - 4
O - Pilots with CertifHy premium labels :
c . - G0 sdl
Renewoble Non reneWOble c 5 11. Pilots and the GO scheme : RTI N v |Sst:”;g:00dy
o sses: " issues the ased on
Eener ! and r rit meets resulting e from the e CB s ent, e
gy L ergy upda : Certi ow-carbon’ Auditor and give an assigned to the production
| Hydr! ents. @

=
x 12. Roadmap update
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Cross-cutting Activity Area

Actions Areas

Safety Socio-economic
research
Sustainability
Education & s >
training
7 R
7 N

Legal, administrative
and reqgulatory
framework

Knowledge hubs Knowledge hubs

4




Empowering the European FCH sector

Developing advanced databases to find information easily and seamlessly

3
Q
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Complementary Actions

=

Legal, administrative
processes (LAP)

Compilation of LAPs around FCH
technologiesacross Europe

Education and training

Providing digital tools and services for

educational issues and training

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

HIAD: Hydrogen incidents and accidents database

JOINT RESEARCH CENTRE

EEEEEEEE

oooooooooo

accidents)

Disclaimer
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Data collection and data processing

~ ~

EC-IJRC
>
- J L W,

Validated events <::] HSP

T
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C Reporting NS
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Mapping the European FCH sector

Study on value chain and manufacturing competitiveness analysis for hydrogen and fuel cells technologies

: In-depth analysis and mapping of © :
European FCH value chain i g g
i o @ %°
. Q “BelticSes  Estoni
European FCH value chain actor database > " N

> 400 entities, geographical distribution, etc. OkinsO)

Ireland

I n te re St i n p a rt i C i p a t i n g ? ABOUT US GALSEOR FROPOSAS & INITIATIVES g PROJECTS ~ NEWS EVENTS&MEDIA S

PROCUREMENTS

On line form soon! STAKEHOLDER FORUM AND PROGRA - f... Medieranean s
DAYS

22- 24 November 2017, Brussels

Algeria i
Libya Eav

Map data 2017 Google, It
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Cross-cutting Activity Area

Summary

Successful Cross-cutting projects outcomes bringing multiple benefits
and providing tangible legacy

Complementary activities contribute to FCH sector interests and
Increasing over time

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

(ST B (R e [ e Jme(E
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FUEL CELLS AND HYDROGEN
JOINT UNDERTAKING

Alberto J. Garcia Hombrados

Project officer
Alberto.GarciaHombrados@fch.europa.eu

For further informations

g @fch_ju
www.fch.europa.eu

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



FUEL CELLS AND HYDROGEN
JOINT UNDERTAKING

FCH

PANEL 6

CROSS-CUTTING: Pre-normative research, safety issues, education & training, socio-
economic & benchmarking

11:30 - 11:50  Portfolio overview by Alberto Garcia Hombrados, FCH JU

11:50 - 12:10  HYPACTOR: Pre-normative research on resistance to mechanical impact of composite
overwrapped pressure vessels

12:10-12:30  SOCTESQA: Solid oxide cell and stack testing, safety and quality assurance

12:30 - 12:50  HYTECHCYCLING: New technologies and strategies for fuel cells and hydrogen technologies in
the phase of recycling and dismantling

12:50 - 13:10  KNOW HY: Improving the knowledge in hydrogen and fuel cell technology for technicians and
workers

13:10 - 13:30  CERTIFHY and Guarantees of Origin: Developing a European Framework for the generation of
guarantees of origin for green hydrogen

14:30  Lunch break




