uel Cells &

IPHE 26th Steering Committee, Gwangju, Korea,
03 November 2016
Bart Biebuyck - Executive Director

o http://www.fch.europa.eu/
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Fuel Cells & Hydrogen technologies role in the Energy Union

Energy Security

= |ncrease independence from unstable outside regions

Competitiveness
= research excellence leading to industry innovation and growth

Sustainability
" H,isaclean energy carrier Energy
= Transport and Energy applications, Security

generate electricity and heat with
very high efficiency

= Possibility for storage of renewable
energy sources

= Reduction of CO, emissions

Competitiveness Sustainability




Continuous Support in the EU Framework Programmes
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* 470 mill EUR implemented by FCH JU + about 10 mill EUR already spent from EU 2007 budget, before FCH JU in place
** 665 mill EUR only to be implemented by the FCH2 JU + additional budget from EU programmes for low TRL (basic research)
and structural funds/smart specialisation



TFCH2-JU is strong Public-Private Partnership

with a focused objective

Fuel Cells & Hydrogen Joint Undertaking (FCH2 JU)
To accelerate the

ﬂ Hydrogen ONERG Y development of

o
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Close to 100 members European gseagco I'OUbPlng
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521/2008 of 30 May 2008 (FP7)

The Joint Undertaking is managed by a Governing Board composed of representatives & amendment 1183/2011 of 14 Nov 2011
of all three partners and lead by Industry. 559/2014 of 6 May 2014 (H2020)




Governance: Bodies and Composition

Stakeholder Forum
IG | EC RG | MS | Reg | Other industries and research | End-users | NGOs

Te Te IG IG Te |G | T Atleastone of which shall
represent SMEs
EC is represented by the 3 DG’s Gove rning Board
- DG RTD (mother DG)
- DG MOVE < EC || EC |[EC |[RG
- DG ENER

States Representatives

Scientific Committee

Group
¥
FCH JU Programme Office
Executive Director
t
| 1
Mational and Regional International cooperation
Frogrammes IFHE




Program Office Structure

26 people, 2 main pilars

Executive Director Updated 29 June 2016

BART BIEBUYCK

Hol Finance &
Administration
ELISABETH ROBIND

HoU Operations &
communication
MIRELA ATANASIU

Strategy & Market
Dev't Officer
CARLOS NAVAS

Internal Control &
Audit Manager
IVANA HOCKOVA

HR
IVETA BERGA

IT

LAURENT SAMYN

Assistant
PATRICIA MAES

Legal Officer
GEORGIANA
BUZNOSU

Financial Officer
ANTONIO REQUENA

Financial Officer
NORA OVCHAROWA

Financial Officer
THANOS BATSILAS

Project Officer
ALBERTO GARCIA
HOMBRADOS

Project Officer
NIKOS
LYMPEROPOULOS

Project Officer
DIONISIS TSIMIS

Project Officer
LIONEL BOILLOT

Information &
COutreach Manager
ENRIQUE GIRON

Financial
engineering officer
TBC

Knowledge
Management officer
CLAUDIA MARENCO

Communication
Officer
FEYMNEP MUSOGLU

Assistant Levend
MARTA , . 0 » ) g
SKOLIMOWSKA Financial Officer Project Officer :
' LOAN NGUYEN TBC Project management
' and support team
Assistant

MARGHERITA
BERTUOLA

Budget Officer
VASILIS
KONTOGIANNIS

Project Officer
TBC




FCH2 JU objectives

Increase of the electrical

Reduction of production efficiency and durability of low
costs of long lifetime FC cost FCs used for power
systems to be used in production
transport applications
Transport Industrial applications Residential CHP Feed to electricity grid

Reduce the use of critical raw materials

' al
Existing natural gas, electricity and transport infrastructures

Methanisation feed

to natural gas grid

t By-product from
Chemical Industry

“~—__ Increase the energy efficiency Large scale Jse hydrogen to

Natural gas, biogas, of low cost production of Renewable generation, support integration of
coal, biomass hydrogen from water storage and ‘buffering’ renewable energy sources
electrolysis and renewable into the energy systems

sources



Multi-Annual Work Plan, MAWP (2014-2020)

Estimated budget of €1.4 billion
Strong industry commitment to contribute inside the programme + through additional
investment outside, supporting joint objectives.

TRANSPORT ENERGY

. Hydrogen production and distribution
Road vehicles

Hydrogen storage for renewable energy

Non-road vehicles and machinery et

Refuelling infrastructure Fuel cells for power and combined heat &
power generation

Maritime, rail and aviation applications

Cross-cutting Issues
(e.g. standards, consumer awareness, manufacturing methods, ...)

Research and

Funding distribution . Innovation Total
Innovation
Transports Systems 94 (£5) 14.5% 213 (£10) 33% 307 47.5%
Energy Systems 94 (£5) 14.5% 213 (:10) 33% 307 47.5%
Cross-cutting activities 32 5%
Total 192 29% 426 66% 646 100%




Strong FCH community in Europe

Projects involving 23 EU Member States
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571 Beneficiaries:
35% Industries
28% SMEs
27% Research Organizations
4% High Education Institutions
6% Others

Incl international cooperation outside EU
(Additional non-EU countries: CH, NO, IL, TR, IS, RS, CN, RU & US)

Funding of beneficiaries categories

Higher Education
2%




FCH2 JU portfolio of projects

185 projects supported for about 638 mill €

50/50 distribution between Energy and Transport pillars

600,000,000 -

500,000,000 -

400,000,000 -

300,000,000 -~ B Sum of FCH JU max
contrib. (EUR)

200,000,000 -
® Sum of TOT COST (EUR)

100,000,000 -

Cross-cutting
6%

Similar leverage of private funding: 682 mill €

Energy
48%

Continuous/constant annual support
(through annual calls for proposals)

Overarching '
6%



Annual Call For Proposal Process

PROCESS OF AN ANNUAL CALL FOR PROPOSAL

The FCH JU, together with its partners, defines research and demanstration
topics to be financed.

European consortia are invited to submit proposals.

Following the receipt of proposals, the FCH JU assesses each proposal N

on 2 range of criteria with independent experts. independent
experts

N

Annua
Working Plan)

After evaluation, the highest scoring proposals are selected for FCH JU support.

N

JU million

The FCH JU provides financial support fio projects in the form of grants. Sy ATCED



FCH JU Project learnings: Status vs. Targets

Cars Cost

Availability

System lifetime

Buses Cost

Fuel consumption

Availability

Hydrogen Storage  Volumetric capacity

Gravimetric capacity

Cost

Hydrogen supply Price at pump

HRS cost

70k€

98%

5000h

700k€
8.51kg/100km
90%

0.022kg/|
4%
800€/kg H2

10-15€/kg
(MAIP 2015)

1.0-2.5M€

@® Available commercially in this
price range

@® >98% achieved

Not enough data

@® 650k€ being offered
® 8.0-13.2kg/100km

@ over project lifetime;
reached in certain locations
over last year

@ 0.019 kg/I
® 5%
@® ca. 2,000-2,500€/kg H2

® 10€/kg found at several
stations

@® met and exceeded in some
cases (CAPEX, ex. works)

All targets for 2017, 2020 and 2023 can be found in our MAWP available at www.fch-ju.eu
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Program Review Days (PRD) & Stakeholder forum (SF)

FCH ’ FUEL CELLS AND HYDROGEN
JOINT UNDERTAKING

PROGRAMME REVIEW DAYS - 21-22 NOVEMBER 2016
STAKEHOLDER FORUM - 23 NOVEMBER 2016

CONFERENCE
PROGRAMME

agne building , Brussels, Belgium

MONDAY, NOVEMBER 21

JEMOTION
CHIC

HIME
HAWL

HIGH V.LO-CITY

HYCARUS
HYFIVE

HYLIFT-EUROPE

HYPER
HYTEC
HYTRANSIT
MOBYPOST
NewBusFuel
PURE
SAPIENS
SUAvV
SWARM

ALKAMMONLA

AutoRE

CLEARGEN DEMO

D2Semwice

DEMCOPEM-ZMW

DEMOSOFC
ENE.FIELD

FCPOWEREDRBS

INNO-SOFC
ONSITE
PEMBEYOND
POWER-UP
STAGE-S0FC
TRISOFC

Publicly accessible

CERTIFHY ARTEMIS
HIRECOMP AUTO-STACK
CORE
HYGALL CATAPULT
HYACINTH CATHCAT
HYCORA COBRA
HYPACTOR COPERNIC
HYRESPONSE HIREF
HySEA IMMEDIATE
IRMFC IMPACT
KNOWHY IMPALA
MATHRYCE NAND-CAT
SOCTESOA PHAEDRUS
STACKTEST PUMA MIND
SUSANA SMARTCAT
VOLUMETRIO

BEINGENERGY
CISTEM

DEMSTACK
DIAMOND
ENDURANCE
EURECA
EVOLVE
FERRET
FLUIDCELL
HEALTH-CODE
LIQUIDPOWER
MATISSE
METSAPP
NELLHI
PROSOFC
REFORCELL
SAPPHIRE
SCORED 2:0
SECOND ACT
T-CELL

TUESDAY, NOVEMBER 22

ARTIPHYCTION
BIONICD

BIORDBUR
BOR4STORE
COMETHY
DON QUICHOTE
EDEN

experts & Scientific Comittee, at the SF we show results and discuss what’s next!
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IPHE [nternational Partnership for Hydrogen and Fuel Cells in the Economy
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Thank you

FCH2 JU : http://www.fch.europa.eu/
HYDROGEN EUROPE : www.hydrogeneurope.eu
N.ERGHY : http://www.nerghy.eu
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