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* Elcaywyn Ko otoxoc tnc AOHE-K

» Juvepyaoieg pe AeBveic kat EupwnaikoU¢
Opyavicpoug.

* To Yépoyovo to 2050

* Owovopuieg Yépoyovou kat Etatpeieg

* Edapuoyec Yépoyovou
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* Epeuvntika Mpoypappata & Kalvotopieg
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* To opapa yio to MéAAov
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KYTIPIAKH @ AHMOKPATIA
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Eyypadn AO H E‘ K

wC 2wpotelo to 2006, pun kEpSOOKOTIKO

* ISES 1990
* ISES-EUROPE-1991

O otoyoc tou AOHE-K eival va kaBlepwoet
TNV ekmaideguon, TNV KOTAPTLON KAl TNV
ETILKOLVWVIOL OTNV XWPO LOC KOL VO TNV
BonBriost otnv akadnuaikn Epeuva Kot

eknaidbevon, MPOKELUEVOU VA TPowOoel

TNV KOLWVOTOULO KAl va SnLOUPYAOEL Eval
aodaAEC Kat Blwaotpo HEAAOV yLO TOV
AVOPWTTO, TLG ETILXELPNOELC KL TO
neptBaiiov.
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Cyprus Scientific and Technical International Solar Energy International Solar Energy
Chamber Society 1990 Society Europe 1991
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World Renewable Energy. Passive Low Energy Architecture Institute Of Energy For South
Network 1992 1993 East Europe 2017

&

IRENA qQr/ KYFPIAKO
EYNAEEMOZ YAPOFONOY KYMPOY EMIMOPIKO KAI
e i e i CYPRUS HYDROGEN ASSOCIATION BIOMHXANIKO
International Renewable Energy Cyprus Hydrogen Association EMIMEAHTHPIO
Agency Application for CIP 2021 2021
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Hydrogen
1.008 )

Y6poyovo pexpt to 2050

* Méxptto 2050, To uSpoyovo pmopsEi To udpoyovo pTropei va Bepudvel
va topaet to 1/4 twv cuvoAtkwv OTTiTIO Kall VO SNMIOUPYATEl
EVEPYELOKWV avaykwv tn¢ E.E. EKATOMUpPIO BETEIC EpyaaTiag:

* Ooov adopad otic petadopEs, auto

LoouTol ME:
Amry. 42 exatoppipia 92 EKATOMHUpIA

B -~ o0t 9,4 EKATOMMUpPIN

NMnyn: Hydrogen Roadmap Europe team / FCH Joint
a MepioooTepa amd 5.500 Undertaking - 2019
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|Hydrogen (and Fuel Cell) Stock Market Companies

HIPLUG POWER INC. (XNAS:PLUG)

Owovopiec Yopoyovou - AleBvn Xpnuatiotiplo

AIRP Overview i

FuelCell Energy 9.99 -0.05 (-0.50%)

FUEL Uverview T

o~ | 1 5 15 30 1H sH 1D W M | [F Technical Chart »

# ~ | 1 5 15 30 1H sH 10w M | [F Technical Chart »
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Air Liquide SA (Al

g .com ol
il To toAunpo ox€610 tne Zaoudiknc Apafiac va KUBEPVNOEL TNV -

Jan1,1988 Jan1,1993 Jan1,1998 Jan1,2003 ) seom
il il

ayopa udpoyovou aflac 700 Stoekatopupuplwv Solaplwv!
oomberg
Green

H Australian Fortescue Future Industries oxedtddeL va ermevbloeL $2581¢ otnv
REUTERS® nopaywyn npdctvou udpoyovou otn Pwoia.

Plug Power 3088 +0.58 (+3%) H Pwoia emidlwkel 1o 20% tou Maykoopiou Epnopiou Yépoyovou (2050)

W27 T 5 15 30 TH BH D TW M | e lechnical Chart »

OVERVIEW FINANCIALS

60.00 1 822 A 0.30(1.67%)

18.20 ¥ 0.02 (0.11%) After Hours - 11 June 7:56 pm EDT - Market Closed

Day Week Month Year Max

40.00
40
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
20
17.92
20.00
Investing com !
10.00 ||
Lita .,.||.|..|||1|||......1.|...,,...;|||||.I||III|I|||| | ||| L
2017 2018 2019 2020 2021
Aug 1,2020 Oct 1,2020 Jan 3,2021 Mar 11,2021 May 1,2021 High 3868 onFens 2021
1 Day 1 Week 1 Month 3 Months 6 Months 1 Year 5 years Max Low 127 enddgziame
Avg 735  forpastsyears

.H-nznn Fuel Cell Technologies




@ FUELCELLS ANDHYDROGEN () MISSION

JOINT UNDERTAKING !{[‘INOVATlomNV »

elerating the clean energy revolution

Scaling-up hydrogen

Which should drive the delivered Delivered costs could fall further Which would make clean

3 6 7 41 Requires cost of clean hydrogen down to to hydrogen
, LT, 150 billion 15/MMBtu 7.4/MMBtu competitive
Epya , JUVOALKEG $ $ . $ P
Y8 . prEC , of cumulative subsidies to 2030  in many parts of the world by by 2050 with current natural gas prices in
poyovou Emevbuoelg 2030 China, India, Brazil and Germany
€£EKATOL.

= ssorcoz (@  ssaicoz J\  starcoz  LJp 203134

4

Y 6 p O v O V O U price on coking coal price on natural gas price on natural gas with diesel internal combustion engines
/

( |_| (IV KOG U.L(I) . Abatement

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

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).
0 & ° Abatement cost with hydrogen at $1/kg (7.5/MMBtu). Currency is US dollars.
L
Qe
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Hydrogen and Graz University of Technology (TU Graz)

Anuoupyog tou thin carbon

Karl Kordesch (18 March 1922 — 12 , , fuel cell electrode of Fuel Cell
January 2011) fitav emkehoArg ToU Edeupetnc tng aAKaALKAC

prtortapiog

Vehicle in 1967 and early 1970

Ivotitoutou Avopyavng Texvoloylag
oto Texvoloyko MNavemnotiulo Graz

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)
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Edappoyeg
Ydpoyovou

onuepa

Hydrogen Council Steering Group
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Hydrogen Council Supporting Members
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Hydrogen Council

)
MIC [N Sumitomo Corporation % TOYOTA TSUSHO ,,

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

* Video 2 Euronews = «... pexpt to 2025, Ba £xoupe looduva
KOOTOG YLa TNV ATOKTNGON OXNHOTOG u6povovou KoL TNV TpOCI;lOGOGI.OL
TOU O€ oUyKpLon UE Eva Bevivokivnto gnsrpe)\atomvnto oxnua
onuepa. Autog lvat o otoxoc» (4:00) = 50 Ztabpot.

* Video 3 (European Hydrogen Alliance / Hydrogen Europe 5:35)
* A/l Navenotiulo Kumpou
e Solar Hydrogen Production

* Mnyavn Yépovovou otnv Metewonolovia ‘
T Bl 7 el

Heat and power
Transportation Fﬁ for buildings

Compact ik Lightweight Fuel @j
vehicle Mit size truck/van cell-based Hydeogen Heat and power
vehicle with boilers (new-
for urban e (LCV) for urban CHP bulid fousa) for Industry
transportation ALY distribution (old hospital) :

Passenger Fuel cell-
train for Hydrogen Hydrogen et

g boilers (old boilers (old flat
g hospital) city centre) el
transpart Py ¥ generator

¥ : Hydrogen Combined
pten Regional ferry '.:)"I’Jt:lr::s ;r?jt Surpace sor sics Industry
famiy usage i long-hau boiler H'“:fa'fde hﬁfgg‘:ﬂ feedstock

Large
passenger
vehicle for

frequent
usage

Mid-size Medium-duty
vehicle with truck (MDT) for
short range regional haul

Simple cycle
hydrogen
turbine

Fuel
cell-based Fuel cell-basedl Low-carbon
CHP remote ammonia Refining
(new-build generator production
house)

Bus for RoPax
short- distance | (large ferries
urban for vehicles
transportation and people)

Blending of
hydrogen in
natural gas
bollers

Large
passenger A Coaches for il . LCcu

vehicle for g SOHs long-distance Syt T Sl nas (methanol
el urban bt aviation CHP (old flat |l medium-grade [l steel — H.-DRI bradiction)

e transportation city centre)
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l "X e Wailingford, CT 06492
, e% Froton Hydrogen By Wire ™ (203) 678-2000
$ St Tomigy

MeTtewpoloyla .
Kumpou y

10 Technology Drive

www. protonenergy. com

soms Campany

MODEL RO. $401100000

SERTAL NO. : 4X0305219

MAX PRODUCY : 40 SCFH/1.05 Nm3/H ( €
MAX PRESSURE: - 200 PSIG/13.8 barg

VOLTAGE:: 200-240 VAC 3
PHASES : 1 AT
FULL LOAD CURRENT: 45 Amps { A
FREQUENCY : 50/60 Hz %
ELECTRICAL DRAWING: XP-2001-0430 E O g
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

Kataokevaotng: Proton (USA)

Aetoupyla: 2-3 wpecg KabBnpepwva

Katavalwon Evépyelag: mepinouv 20-25 kWh kaBe pépa

MNapaywyn Yépoyovou: Méxpt kat 40 SCF/hour

Xprion: ZuAloyn petewpoloyikwyv dedopgvwy yla BeAtiwon tng mpoyvwong

TOU KalpoU o€ StadopeTikd P opeTpa.
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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

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 Lightvanin

HENE Uss-canes fleet car fleet car fleet car fleet car, taxi fleet car fleet car, pqlrce 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 1.8 kg

and pressure (700 bar) (700 bar) (700 bar) (700 bar) (700 bar) (700 bar) (350 bar version)

Battery capacity 1.4 kWh Ak 1.7 kWh 0.95 kWh 1.56 kWh 1.6 kWh 22 kWh

(9.3kWh usable)
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Volume (tons/day)

000 s e e S
Large (@
.@-ES’" 3
100 - —
w  ®
10 0.05-0.06 0.06 - 0.22 0.22 -1.82

Small ; ) ) J Unviable

0.65-0.76 0.68 -1.73 0.96 - 3.87 3.87 -6.70

small
0.65-0.76 0.68-1.73 0.96 - 3.87 3.87-6.70
0
1 Local 10 Urban 100 Inter-city 1000 Inter-
continental

Distance (km)

Legend: Liquid Organic Hydrogen Cartiers
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7MW

STORAGE
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FIRM POWER
2MW 24H/24

85% capacity factor
14 GWh

INVESTMENT

40 M€

ENERGY COST
€200 - 250 /MWh

GREEK Islands
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% 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.

R/
0’0

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.

I
E p E U Va GT n V % Stand-alone Pilot unit for the production, purification and storage of

Kuttpo

hydrogen by using Renewable Energy Sources such as, Solar and Wind
energy (NEINMPO/0603/02)

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

% Cluster Pilot Project for the Integration of Renewable Energies into
European Energy Sectors Using Hydrogen (RES2H2) ’

* 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 /

pou (OEB) - Texvoloyieg kat epappoyeg AMNE & Yépoyovou" Tetdptn 16 louwviou 2021, 11:00-12:30



/eroCO2 — 2012 — KOIOZ (Ucy)

Electric current

% y_@—! Air in

|t Eupwnaiko SimAwpo eupeaottexviog

Excess fuel Unused gas out \
== L4

o \ 1' 225 kW, evw oL kupEAeg kauoipou
glval ovopaotikng Loxvog 50 kW.

H AIOAIKH avepoyswnTpia ovopacoTikhg IoxUog 225Kw, nou Bploketal eykateatnuévn ato MEpl, Exel ouvdeBel Pe To dikTuo Tng AHK.

20vdeopog Yépoyovou Kumpou (OEB) - TexvoAoyiec kot epappoyeg AMNE & Yépoyovou'" Tetaptn 16 louviou 2021, 11:00-12:30



KalvoTouLeC

|y |
To TTPWTO OKAPOC OTOV KOOMO TTOU TTAEEI E
NAEKTPIKA EVEPYEIQ ATTO KUWEAEG KAUTIOU TIG
oTroieg e¢eAiooel n Toyota yia HEANOVTIKHA Xpron
OoTn VauaoITTAoia.

Forbes - 7/06/2021

* Metatponn MaAlol Ztabuou cuuBatikic MNapaywyng
wote va unopei va Napdaéel Yopoyovo (Indiana, USA)

* To Mapoko kot o IRENA cuvepyalovtal yla tnv evioxuon
TWV AVOVEWOLUWYV TINYWV EVEPYELOC KOl

TNV avamntuén npactvou udpoyovou.

* To péyeboc tnc ayopac kuheAwv Kavaoilpou udpoyovou Ba
dtdoel ta $5515,89 skatoupvpla €we to 2026

* Orkney Islands:To mpwto €pyo udpoyovou otnv Eupwrn
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Building Innovative Green Hydrogen

BIG HIT . o
Systems in Isolated Territories




\ / PROTON
. TECHNOLOGIES

 EMEC partnered with
Invinity Energy Systems,

EMEC b supported by the
to deploy a

1.8MWh vanadium flow
battery (VFB) to ‘smooth’
tidal generation and create

Néeq ETO(LpEILEQ continuous,
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AoPaAELo OTNV

* Haodalela eivatl vdiotng
onuaoiag kot kabwg to
udpoyovou eival eVPAEKTO,
TIPETIEL VOL AVTLIMETWTTL(ETOL IE
TPOCOXN. XTI EYKATAOTACELG
edpappolovral KataAAnAa pETpa

Xpnon
YOpoyovou

TR kal Stadikaoieg aodaleiog yla
ISO ISO 19880-1 Chapter 7,  s016110-1 T ehaxLoTonoinon k&de

R g ISO 22734-1 OXETLKOU KLVOUVOU UE OAO TOV
Hydrogen Fuellng Dlagram © 150 21009-1 £€OTMALOMO TTOU £XEL oXeSLAOTEL

- ISO 17268 yla VoL ETUTPETIEL TNV 0.0HAAN
- e — Slaomopd Tou agpiov PO Ta

| HYdrogenT 150 24430 MAVW oTNV aTpHOohALP, EAV

_— uTdpEeL oTé Stappon

Breakaway Vehicle fueling receptacle

ocUudwva PE TA TIPOTUTIAL.

Nozzle + Commumscation

Dispenser + PLC m—— To 1610 epapuoletal kot ota
dtadopa peoa petadopag mou
orag 2 Xpnotuomnololv udpoyovo.
Meter }
P
—_— |

Cnncsata biualnn nad
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YOpoyovo via To MeANOV

20vdeopog Yépoyovou Kumpou (OEB) - TexvoAoyiec kot epappoyec AMNE & Yépoyovou'" Tetaptn 16 louviouv 2021, 11:00-12:30




Emopeva

FITIZAITET

EKIatSeUTIKA ZepLvapLaL Kot
Huepideg yLa tic xpAoeLg tou
YSpoyovou

Juppetoxn og Eupwraika
Mpoypdppata

ErmiokéPelg oe otaBuoug
Y&poyovou kal avtaAlayn
anoPewv

Anpwoupyia Elbikwyv 2xebiwv
2TPLENG.

Eudaon otig Metadop&.

H mpdoivn avarmntuén
EVIOXVEL TNV
QAVTOYWVLOTIKOTNTA TWV
KUTTPLOLKWY ETILXELPINOEWV,
HLELWVEL TO KOOTOC, aUEAVEL
TNV e€aywykn duvatotnta,
Kol oULBaAAEL oTNV
npootacia Tou
nieptBailovtoc. To YSpoyovo
LUTTOPEL VO ATIOTEAEDEL TO
HEOW TPOC €Va VEO LOVTEANO
ayopadg tng Evépyelac.
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BREWED

... FOR
ELECTRONICS
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Heating of brewing
and process water

| e

Bottle washing machine

Euyoplotw

WWW.ises-cy.org
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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
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SUSTAINABLE ENERGY AMBITION TEXEL

« Self sufficient in renewable energy by 2030 & i enerer
- Stimulate energy innovations “Test it on Texel”
« Masterplan COVID-19 safe upscalmg 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

g &’ ENERGY WEEK BEYOND THE CRISIS: CLEAN ENERGY FOR GREEN RECOVERY AND GROWTH
, ey B o | #EUSEW2020
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