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Yopoyovo pexpL to 2050

* Méypt to 2050, To USPOYOVO UTTOPEL To udpoyovo pTropei va Beppdvel
va apaseL to 1/4 Twv cuUVOALKWV OTTiTIO KAl VO SNMIOUPYAOE
EVEPYELOKWV avaykwv tne E.E. EKATOLMUPIN BETEIS EpyaTiag:
* Ooov adopa otic petadopsg, avto
LoOUTOL ME:
ASmry. 42 skaToppUpIa 92 eKATOHMUpPI

9,4 eKaTolMUpIa

G = 500.000

aw MepiooodTepa amo 5.500 Mnyn: Hydrogen Roadmap Europe team / FCH Joint
e Undertaking - 2019



https://www.fch.europa.eu/sites/default/files/Hydrogen%20Roadmap%20Europe_Report.pdf

Hydrogen (and Fuel Cell) Stock Market Companies

Owovoptec Yopoyovou 2ta AleBvn Xpnuatiotnplo
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https://www.bloomberg.com/news/articles/2021-03-07/saudi-arabia-s-plan-to-rule-700-billion-hydrogen-market

Scaling-up hydrogen

Which should drive the delivered Delivered costs could fall further Which would make clean
Requires cost of clean hydrogen down to to hydrogen

$150 billion $15/MMBtu $7.4/MMBtu competitive

of cumulative subsidies to 2030  in many paris of the world by by 2050 with current natural gas prices in
2030 China, India, Brazil and Germany

(-]

4
O L K O V O | I LE q Making green steel with a Clean dispatchable power with a  Green ammonia with a Fuel cell powered trucks to compete by

ssorco2  (®  s32itco2 & s78/tco2 [  2031-34

Y 6 / T
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!
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Reduction of up to 20% of global However the signs of scale-up
Of up to emissions for are Investors should keep watch for

one-third under $100/tCO2 not yet there seven signposts

of global emissions from fossil  using hydrogen at $7.4MMBtu as policy support is insufficient  to determine whether a hydrogen
fuels and industry economy is emerging

Source: BloombergNEF. Note: Clean hydrogen refers to both renewable and low-carbon hydrogen (from fossil-fuels with CCS).
Abatement cost with hydrogen at $1/kg (7.5/MMBtu). Currency is US dollars.
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Hydrogen Council

Video 1 (NREL, Fuel Cell Technology, 4:05)

Video 2 Euronews > «... pexpLto 2025, Ba £xoupe LoodUvVapo
KOOTOG YLOL TNV ATTOKTN O OXNHOTOG U6poyovou KaL TNV tpogpodoaia
TOU O€ oUYKPLON UE Eva BEV(VOKIvNTO gneme aLokivnto oxnua
onuepa. Autog eivat o otoxos» (4:00) =50 ZtaOpol.

Video 3 (European Hydrogen Alliance / Hydrogen Europe 5:35)
A/T Navemniotiuio Kompou
Solar Hydrogen Production

Mnxavn Yépoyovou otnv MetewpoAoyia

CO, global emissions
100% = 37 Gt
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https://www.energy.gov/eere/fuelcells/fuel-cell-basics
https://gr.euronews.com/2017/10/30/tomorrow-s-hydrogen-car?jwsource=cl
https://youtu.be/Q53R7cftbBk

Hydrogen and Graz University of Technology (TU Graz)

KARL KORDESCH (18 MARCH 1922 —12 CREATOR OF THE THIN CARBON FUEL
- JANUARY 2011) WAS HEAD OF THE CELL ELECTRODE OF FCV IN 1967 AND
INSTITUTE FOR INORGANIC EARLY 1970
TECHNOLOGY AT THE GRAZ UNIVERSITY
OF TECHNOLOGY

INVENTOR OF THE
ALKALINE BATTERY

A Puch MS 25 with a hydrazine-air fuel cell, Austin A40 with a hydrogen fuel cell. He used the
developed by Karl Kordesch (1967) vehicle as his personal transportation for over three years (1970)

We provide solutions for a climate-neutral future. 9



Metadopec

» 310 fuel cell electric vehicles (FCEVs) made by Daimler, Honda, Hyundai and Toyota.

» 233 fuel cell range-extended electric vehicles (FC REEVs) from Symbio

Mercedes-Benz Hyundai ix35 Hyundai
B-Class F-CELL FCEV Nexo

- - g .
» ’."r‘-V — e .,
Dates reporting 2015-2018
data to H2ME (retired) 2019- 2017- 2017- 2019- 2017- 2015-
Passenger and Passenger and Passenger and Passenger and Passenger and Passenger a.nd Light vanin
HZME use:cases fleet car fleet car fleet car fleet car, taxi fleet car fleet car, p?"ce company fleets
car, taxi
NEDC range 380 km 478 km 650 km 590 km 756 km 605 km 300 km
H2 tank capacity 3.7 kg 4.4 kg 5.5 kg 5.6 kg 6.33 kg 5.0 kg 18 kg
and pressure (700 bar) (700 bar) (700 bar) (700 bar) (700 bar) (700 bar) (350 bar version)
Battery capacit 14 kWh =2 uih 1.7 kWh 0.95 kWh 1.56 kWh 1.6 kWh 22 kWh
e : (9.3kWh usable) : ' ' '

Source: Yearly Vehicle and Infrastructure Performance Report 3 (2015-2019) —-D4.12, Cenex
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Legend: Liquid Organic Hydrogen Carriers
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Epeuva otnv

KUTtpOo

Grid-Connected 10kW H2/Fuel Cell, “ATLAS-MHC” FP7-PEOPLE-2013-
IAPP/612292 (2014-2018), has provided remarkable achievements on
solving challenging issues in compressing and storing hydrogen.

The present extension of the original ATLAS project aspires to upscale and
bring close to commercialization the main outcome of ATLAS-H2 (the Metal
Hydride Compressor) while paying considerable attention to the
demonstration of its potential applications (RES storage, hydrogen filling
stations for vehicles, etc) and the development of a complete business plan
for market deployment and penetration.

Stand-alone Pilot unit for the production, purification and storage of
hydrogen by using Renewable Energy Sources such as, Solar and Wind
energy (NEMNMPO/0603/02)

Grid-connected Photovoltaic substation with possible electricity storage in
the form of H2 (NEMPO/0204/09)

Cluster Pilot Project for the Integration of Renewable Energies into
European Energy Sectors Using Hydrogen (RES2H?2)

Hydrogen is also used in Cyprus from Meteorological department.
Meteorological department of Cyprus is operating meterological balloons

with hydrogen (along with storage tanks) to determine wind direction and
speed, cloud height and other parameters of the atmosphere /

o
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KaltvoTtopLeC

NAEKTPIKN EVEPYEIQ ATTO KUWEAEG KAUCTIUOU TIG
oTToieG e¢eAiocoel n Toyota yia JEANOVTIKA Xprion
OTN VAuoITTAoiQ.

Forbes - 7/06/2021

* Metatponn MaAtou 2taBuol cupfatikne Moapaywyng
wote va unopei va Mapaéetl Yopoyovo (Indiana, USA)

* To Mapoko kat o IRENA cuvepyalovtal ylo tnv
EVIOXUON TWV OVOVEWOCLUWY TINYWV EVEPYELOC KOl

TNV avamntuén npaclvou udpoyovou.

* To peyeBoc tng ayopac KUPeAwyV Kauoipou ubpoyovou
Ba ptdosl ta $5515,89 skatoppupla Ewg to 2026

* Orkney Islands: Europe’s first Hydrogen territory
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Building Innovative Green Hydrogen

BIG HIT . o
— Systems in Isolated Territories


https://irena.us18.list-manage.com/track/click?u=58854272bde93aba940164cee&id=1980519586&e=349a645ddc
https://www.prnewswire.com/in/news-releases/hydrogen-fuel-cell-market-size-to-reach-usd-5515-89-million-by-2026-valuates-reports-829499249.html#:~:text=The%20top%20three%20companies%20make%20up%20more%20than,PLUG%20Power%20%28market%20share%20of%2011.93%25%29%20in%202015.
https://www.bighit.eu/

J 10 Technology Drive
T o TP Wallingford, CT 06492
5 i 3\§§@ﬁ Hydrogen By Wire ™ (203) 678-2000

et Femgy Www. protonenergy. com

Jins Compyny

MODEL RO. : 5401100000

SERIAL NO. : 4X0305219
MAX PRODUCT : 40 SCFi/1.05 Nm3/H
MAX PRESSURE: 200 PSIG/13.8 barg

VOLTAGE: 200-240 VAC

PHASES : 1 P
FULL LOAD CURRENT: 45 Amps {
FREQUENCY : 50/60 Hz HEER

ELECTRICAL DRAWING: XP-2001-0430 E e vl

SCIC: 40 kA RMS
LARGEST LOAD: 45 Amps

OVERCURRENT PROTECTION PROVIDED AT MACHINE SUPPLY TERMINALS
Protected under U.S. Patents 5,980, 726; 6,117, 287
Other Patents Pending MADE IN USA

* Kataokevaotnc: Proton (USA)

* Asettoupyia: 2-3 wpec Kabnuepva
METEU)QO)\OV’LG * KatavaAwon Evépyelag: 20-25 kWh kaBe pepa
K[’)T[pou * Mapaywyn Yopoyovou: Mexpt kat 40 SCF/hour

* Xpnon: ZuAloyn HeTEWPOAOYLIKWV SeSoUEVWYV yla BeATiwaon TS MPpOyvwong
TOU KalpoU o€ SLadopeTIKA UPOUETPO.



EMECHYDRUGEN

Neec ETalpelec

EMEC has therefore partnered with Invinity Energy Systems,
supported by the Scottish Government, to deploy a 1.8MWh
vanadium flow battery (VFB) to ‘smooth’ tidal generation and

‘ / PROTON create continuous, on-demand electricity to generate hydrogen.

TECHMNOLOGIES



https://www.axpo.com/ch/en/about-us/magazine.detail.html/magazine/renewable-energy/an-energy-multi-talent.html
https://sunhydrogen.com/
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https://cdn.standards.iteh.ai/samples/71940/782d6a070c284d72a0f6bb091e56ccf1/ISO-19880-1-2020.pdf
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https://cdn.standards.iteh.ai/samples/71940/782d6a070c284d72a0f6bb091e56ccf1/ISO-19880-1-2020.pdf

Ertopeva Bnuota

e Ekmatdevutika ZepvapLla kot Huepldec yia T XproeLc tou
Y6poyovou

* JuppeToxn o€ Evupwrnaika Mpoypappoto

* Enlokeelc og otaBpouc Yopoyovou kot avtaAloyn
anoPewv

* Anuoupyla Elbkwyv Zxedlwv ZtnpLenc.

* Metadopec.

«H PACLVN avarmntuén EVIOYVEL v
QVTOYWVLOTLKOTNTA TWV KUTIPLOKWY ETILXELPHOEWY,
LELWVEL TO KOOTOC, OQWUEAVEL TNV €€aywyLlkn
duvatotnta, Kol CUUBAAAEL OoTNV MpooTacia Tou
nepLBairilovtoc»
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https://docs.google.com/forms/d/e/1FAIpQLSeiXHTMiVxY1OZYu_kUi73Ac9UXqKxu8qsesLPkkH76H936QA/viewform

Backup Slides / Links

* Mission Innovation Initiative

 Hydrogen Valley Platform

* Hydrogen Valley Smart Specialisation Platform

» European Clean Hydrogen Alliance

* The Fuel Cells and Hydrogen Joint Undertaking (FCH JU)

* https://www.irena.org/newsroom/articles/2021/May/IRENA-
Members-Lay-Ground-for-Green-Hydrogen-Trading



http://mission-innovation.net/
https://www.h2v.eu/
https://s3platform.jrc.ec.europa.eu/en/hydrogen-valleys
https://ec.europa.eu/growth/industry/policy/european-clean-hydrogen-alliance_en
https://www.fch.europa.eu/

SUSTAINABLE ENERGY AMBITION TEXEL

« Self sufficient in renewable energy by 2030 & s everr
« Stimulate energy innovations “"Test it on Texel”
* Masterplan COVID-19 safe upscaling tourism

Largest Dutch Frisian island

In Unesco World Heritage Frisian (Wadden) Sea
* Dunes National Park & Nature 2000 area’s

160 km? / 13584 inhabitants

Industries: Tourism 85%, Agriculture and Fisheries
Appr. 1.5 Million visitors/yr
- Ferry transport: 1.008.532 cars/yr

SUSTAINABLE 22-26 JUNE 2020
&’ ENERGY WEEK BEYOND THE CRISIS: CLEAN ENERGY FOR GREEN RECOVERY AND GROWTH
, o #EUSEW2020



