CI&BE

«MepIBAAAOVTIKA OMEAN KA
TTPOKANOCEIG TNG OIKOVOUIOG
udpoyovou - EceAiceic oe EAAGOQ
Kol Eupwtrn»

NikoAaog NtaBog
Awayelprotg, Cluster Bloowkovopiag & IMepifariovtog Avtikng Makedoviag —
CluBE, EOvikog Extpocwnog, European Hydrogen Observatory, Hydrogen Europe
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TpExouaa KATATTAQN TOU TTAYKOTMIOU EVEPYEIAKOU UEIYUATOC

MaykOopIo eveEPYEIOKO PEIYHO

World consumption Shares of global primary energy
Exajoculas Parcantage

B Renewsbles 0 m ol B Hydroslectricity 20
B Hydroelectricity W Cial W Mucl=ar energy
W Muclear energy W Matural gas B Renawsables

W Cosl
W Maturel gas
m il

/—\M\
——
J_.«— /
.

Mepidio Opuktwyv Kauaipwyv > 80%

3

MpoBAswn

Primary energy consumption by fuel

Billion toe

2017 Evolving More Less Rapid

transition  energy globalization transition



Exkmroptreg CO,, kai KAIpaTikn aAAayn... renioienen | BERSHER

More heat escapes 2
into space Less heat escapes

2UOXETION KATAVAAWONG EVEPYEIAG KAl EKTTOUTTWY AvOpaka

Global energy demand and carbon emissions

Primary energy consumption

Annual change

15%
10%
5%
0%
5%
-10%
-15%
-20%

1940 50 60 70 80 90 00 10 2020

CO, emissions from energy use

Annual change

15%
10%
5%
0%
5%
-10%
-15%
-20%

O mAavATNG Hag yivetal OAo Kai o {eaTdG...

Temperature anomaly
°C
+1.2°Cin 2024
/
/
|
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[V V
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— Annual mean

Note: Global average land-sea temperature anomaly relative to the 1061-1090 average temperature.
Source: Met Office Hadley Centre.
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EvpwTtrdikec/EOvIKEC MNMOMTIKEC KQI ZTPATNVYIKE

 European

REPowerEU

PHASE OUT DEPENDENCY
'ON RUSSIAN FOSSIL FUELS

ENERGY

SOURCES

SMART INVESTMENT
National and European plans:
reforms and investments,
faster permitting and innovation

EU Green

REPower EU
Deal

2030
EU Climate REDIII
tfalgii;g?‘gr Climate E;aorrlzi(:? Ta g ets REDII targets

transport & = Social Fund = Adjustment
buildings Mechanism

Land use, Energy

. EU ETS land change Taxation
and forestry Directive

55

O O
INDUSTRY TRANSPORT

co2
EU Forest  Effort Sharing ~ emissions Q
Strategy Regulation  standards for E U ETS &

automotive
BAM
Energy Renewable FuelEU C R O ad m ap 60% by 2035

Efficiency Energy .
Directive Directive Maritime

42% of H2 used by industry An aggregate quota of 5.5% of energy
H 2 must be RENBO by 2030 in the transport sector must be met from
advanced biofuels or RFNBOs by 2030

A sub-quota reserved for RENBOs of
1% energy in the transport sector

RFNBO counts double towards the fuel

. supplier obligations
. Alternative .

. . fut.els N - RFNBO used in aviation and shipping
infrastructure are multiplied by 1.5



EvpwTraikn atparnyikn yia 1o udpoyovo

EUROPEAN
COMMISSION

Brussels, 8.7.2020
COM(2020) 301 final

COMMUNICATION FROM THE COMMISSION TO THE EUROPEAN
PARILTAMENT, THE COUNCIL, THE EUROPEAN ECONOMIC AND SOCIAL
COMMITTEE AND THE COMMITTEE OF THE REGIONS

A hydrogen strategy for a climate-neutral Europe

O0IKOG XApPTNG TNG aoTPaTNYIKNG TNG EE yia To udpoyovo:
2TOXEUEI OTNV EVOWMUATWATN TOU UBPOYOVOU TNV OIKOVOUIa TNG
EE pe mapaywyn 10 eKatoppupla TOVOUC avaveWUOIUoU
udpoyovou £wg 1o 2030, pye 0TOXO TNV AVOPAKIKA OUBETEPOTNTA
€wc¢ 10 2050
MoAiTikéG aXeTIKA pE TN {ATNON: EaTiaon o€ BlounXavikeg
EQPAPUOYEC OTTWC N XaAuBoupyia, Ta dIVAICTRPIA, Ol XNUIKES
OIEPYATIES KAl Ol HETAPOPEC
‘Epgaon atnv Tpoo@opd: Znuaagia TnG avatTuéng Kal Tng
KAIMAKWONG TNG aAuaidag €@odlaguou udpoyovou
Avaykn yia UTTOOOHEG: AvAyKn YIa £vVa TTAVEUPWTTAIKO BiKTUO
yIa TN METAQOPA UOPOYOVOU ATTO TIG EYKATAOTATEIC TTAPAYWYNG
g€ TTEPIOXEC {ATNONG, OUVOEOVTAC TTAPAYWYOUC KAl

KATAVAAWTEC



21PatnYIKEG/ODIKOC XapTNC Yia To udpoyovo — TpeExouaa

I GOT' Figure 5 Map of countries with national hydrogen strategies published (as of May 2024)

Roadmaps Published

Drafting
Europe Americas MENA Eu rope Amencas
8 5
Rest of Asia
ASEAN 1 o] eamal

Strategies Published
Americas MENA Rest of
10 A5|a
ASEAN = Association of Southeast Asian Nations
MENA = Middle East and North Africa

Afnca

Oceanla 1

v 46 €BVIKEC OTPATNYIKES Kl 8 0BIKOI XAPTES
guvTagaovTal | dNUOaIEUOVTAl TTAYKOTMIWG
v’ 24 eUpWTTAIKES XWPES £XOUV ONUOCIEVUTEI OXETIKA £yypapa
v" TouAaxiaTov 20 xwpeg Bpiokovtal ae diadikagia
TTPOETOINATIAC
v’ ZuppeTEXouv ndn >70 xwpeg
gTOV OTPATNYIKO OoXedIaaud Tou kKabBapou Topea H

8

Finland
Sweden= Estonia o

Denmark 2@ Poland

-
Netherlands: Sete ot

I Strategy
M Roadmap
Belgium L=
Czech Republic
Luxembourg se= ~'
9 Austriam= EgmSlovakia
==Hungary
France Croatia
". = mgu Bulgaria
. Portugal
Norw_ax = Spain Italy
United Kingdom ih
Canada ¢l Irelandlﬁ
European Turki
. Union
United States E= 3 my ® Japan
v y Algerlat ] China' i .
oroccolfl Tuynisia v IGRUAE Republic
Y. :Incha of Korea
Trinidad & Tobago igiOman B Viet Nam
Sri Lanka Malaysia
Colombia ' Kenya % Singapore
8= Ecuador "~ Indonesia
— -
.'.Paraguay Namlblav - v Australia
g Uruguay E South Africa
Argentina = N A
Chile h ew Zealan v

% QoT1600, n EANGOa AEN €xel akOpn ouvTatel
MIQ €OVIKN aTPATNYIKN/0dIKO XAPTN YIa TO H,!



@eaguoleTnuevo KavoviaTiko MAaigio yia tn Asitoupyia Twv HRS

EupwTtraikd Kol éBvIKA TTpOTUTTA KOl 0dnyieg TTou Ba TTAnpoi o
TPOodIaypaPoOuEVOg ZTa0uOG Ave@odiaopou Yopoyovou

E(DHMEPIAA Pressure Equipment Directive 2014/68/EU
THE KYBEPNHEEQZ Machinery Directive 2006/42/EC

THE FAAHNIKHE AHMOKPATIAE ATEX Directive 2014/34/EU
Low Voltage Directive 2014/35/EU

25975

20 AnipiNiou 2023 Ap. DMou 2570 ICPE orders 1416 and 4715

AMOMAZEIZ «OXETIKA HE TIC KATEVBUVTHPLEG YpappES yia TIg Sigu- SAE J26 0 v 201 5
PWITAIKEC EVEPYEIOKEC UTTOBOUEC, TNV TpoTomoinon

ApiBu. 118664 Twv Kavoviopdv (EK) api6. 715/2009, (EE) 2019/942 Y.A. 118664/2023

KaBopiouoég 6pwv, mpoimoBéoewv kai TEXVIKWV | kal (EE) 2019/943 kai Twv o8nywiv 2009/7 3/EK kat (EE)
npodiaypagwv yia Ty eykatdotacn npampi- | 2019/944 kat TNV Katapynon tou kavoviopou (EE) apiB.
wv uSpoyGvou yia TNV Kivnon oxNUATw oSIKWY | 347/2013».

HETAPOPLV. £) Touv. 4622/2019 «Emrehiko Kpatog: Opyavwon, Agl-
ol YNOYPIoI Toupyia kat Sragaveia g Kufiepvnong, twv kuPepvrt-
MEPIBAAAONTOE KAl ENEPFEIAS - Kwy opyavwv kal g Kevipiknc Anpooiag Awoiknongs

YMOAOMQN KAl METAGOPQN (A133).

/AT

ISO ISO 19880-1 Chapter 7,

RS . .
Hydrogen Fueling Diagram o

SR
I@ ISO 19880-1 Scope: [ Hydrogen)

Hydrogen Station Overview i —

Nl -l

Danger
= . commiotnt |- Explosive

Hydrogen trailer — Temperature + Pressure oSS atmosphere

Cooling block Sensora/Regulatora




O poAog Tou H, aTto EBvIKO 2x£dl10 yia Tnv Evépyeia kal To KAipa
(EZEK) - 2024

Ymoupysio NepiBaAAoviog
kal Evépyelag

loxUov TAciolo: To OxedIo ava@EpeTal aTov duvNTIKO POAO Tou TTPpAdivou H, wg Badikog TTapdyovTag yia TNV €VEPYEIQKN)
peTaBaon NG EAAGdag, eamialovrag aTnv TTapaywyr) TTPAdIvou udpoyovou Kal TNV TTEPIPEPEIOKN dlavour EUBUYPAPMICUEVN WE
TOUG OTOXOUG TNG EupwTraikni¢ Evwang yia atravBpakoTtroinan.

Evraén omnv EE: H EANGSa euBuypappidetar pe tnv European Hydrogen Backbone, dieukoAuvovtag tn dnuioupyia piog
aAugidag epodiaguou udpoyovou TTpog TV NoTioavaTtoAiky EupwTtn. H aAuaida autr), TTou &ekiva atrd Tnv EAAGDQ, ATTOOKOTTEI
aTn METAPOPA TTPAaadivou udpoyovou aTnv Kevrpikr) kai AuTikr) EupwTrn, evioxuovTag TIG UTTOBOPEG udPOYOVoU vTog TnG EE.

MpoBAeropevn Mapaywyn
Ydpoyovou (H2)

MpoBAeTTOMEVN KATAVAAWON KAl TTApAaywyr] udpoyovou

v v EONIKO ZXEAIO 1A THN ENEPTEIA KAl TO KAIMA —
AuvapikotnTa nAekTpOAuong

ANAGENPHMENH EKAOZH

AOHNA, AYIOYETOE 2024

KaravaAwon Hz ava Topéa

*Synthetic
Ammonia
*Heavy Production:

Transport: Planned
Gradual increase to
increase from 3.2 TWh by
Hea 0.6 TWhin 2050.
Aot 2040 t0 1.9
ransport. TWh by 2050.

Gradual increase
from 0.6 TWhin
2040t0 1.9 TWh
by 2050.

10
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Narti YOpoyovo...;

EKTTOMTTEG

CO,

e

Transportation

{ pd

EuéAiKTO %\5@

EAa@pu g

YWnAo
EVEPYEIOKO
TTEPIEXOUEVO

.....



MNapaywyn H, - Mapov & peAAov

World hydrogen production by production route

Units: MtH,/yr

13

Dedicated nuclear
electrolysis

Dedicated offshore wind
electrolysis

Dedicated onshore wind
electrolysis

Dedicated solar

electrolysis

Grid connected electrolysis
Methane reforming with CCS
Coal gasification with CCS
Methane reforming

Coal gasification or
oil-based

1990 2000 2010 2020 2030 2040 2050
Historical data source: IEA Future of Hydrogen (2019), IEA Global Hydrogen Review (2021)
Does not include hydrogen use in residual form from industrial processes.

v AvodIKki) Taon rapaywyng H, pEow nAekTpoAuong

v MrwTikA T@on TTapaywyng H, atro opukTd Kauoiua

C — Electricity 0.1%

= 90 ™
= N
80 . Fossil fuels w/ -
o CCUS 0.6% B Electricity
0 B Fossil fuels w/ CCUS
- 0il05%
50 OBy-product
40 mCoal
30 ]
mOil
20
10 oMatural gas w/o CCUS
0

2020 2021 2022

IEA. CCBY 4.0

Mote: CCUS= carbon capture, utilisation and storage.

» 3x mapaywyn H, éwg 1o 2050
» Aug¢non mmapaywyng H, ammo AlE
o€ ouykpion H, atro opukTa kauaiua
» AuUZnon TNG TTAYKOOUIAC TTAPAYWYNS
H2
-> 3% 10 2022 (95 Mt)
> [Mapaywyn H, XapnAwv EKTTOPTTWY

QAVTITTPOOWTTEVE <1% TNG TUVOAIKNG



Zntaon H, - Napov & pyeAAov

Global hydrogen demand by sector

Units: MtH,/yr

Other energy uses
Electricity & heat generation
Production of e-fuels
Production of ammonia as fuel
Rail & pipelines

Aviation as direct fuel

Road

Buildings as blended
Buildings in pure form
Industrial heat as blended
Industrial heat in pure form
Direct reduction of iron
Refining

Production of methanol

as feedstock

Production of ammonia

as feedstock

1990 2000 2010 2020 2030 2040 2050

Does not include hydrogen use in residual form from industrial processes. Historical data sources: |IEA Future of Hydrogen (2019),
IEA Global Hydrogen Review (2021), USGS Mineral Commodity Summaries (1990-2022), IFA (2022)

160 Hydrogen use by sector, 2020-2030
=
@

g 140
E12()
» H Zntnon yia to H, avapéveral va “122

TpITAaoiaoTei £wg 1o 2050 “

20

> Eloaywyn vEwv TEAIKWV XpRoewv H, a | wn | w2 | poconz

Hydrogen use by region, 2022

B 0Other

Rest of China
mFPower ol 299,
oSynfuels 24%
DO Transport
o Refining

B Industry Europe
8%
oNew

@ Traditional India North
9%, America

Middle East 17%
13%

IEA. CCBY 4.0.

Motes: NZE = Net Zero Emissions by 2050 Scenario. “Other” includes buildings and biofuels upgrading.

14
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ch legislation

Fren

>d by F

fine

1€

gorie

teC

gen ca

Ir

Hy

MNapaywyn H,

CO:z emissions

fosds'l fuel ar- steam reforming
garogen of natural gas
--» gasification
of coal
-—+ electrolysis of water
using fossil fuel electricity

Low-carbon
hydrogen

Renewable
hydrogen

«—- 002 emission threshold for these two types still to be defined by law---+
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]

25%

2%

5%

0%

Annual energy curtailments in RES without priority
allocation under conditions of full-perfect storage

2025

H atrofnkeuan evepyeiag gival N KuUpia TTPoKANan

2026 20m7

— Wiith RES ac.cording o NEC]

2023 2029

——With.a new estimation for AES

20310

* Nea agloAéynan (UTTAe ypapun): O TTEPIKOTTEG EKTIMATAI OTI Ba
¢ekivipoouv atro 10 10,3% 10 2025 kal 8a kopu@wBouv aT1o 25,4% €wg
10 2028, AOyw TNG TaXEIOQG ETTEKTATNG TG dUVAMIKOTNTAG TwV AlE
XWPIG ETTAPKEIC BEATIWOEIC OTO BIKTUO 1) TNV atToBnkeuan. Ol TTEPIKOTTEG
augavovTal Kal TTaAl g€ TTepitrou 26,3% €wg 10 2030.

« Extipnon EZEK (TroprokaAi ypauun): Mia 1o aigiodogn ekTipnan
OEixVEl OTI OI TTEPIKOTTEG EEKIVOUV aTTO 5% TO 2025, KOpupwvovTal aTo
7% €wg 10 2027 KQI OTN GUVEXEIQ PJEIWVOVTAI O€ TTEPITTOU 3,5% €WG TO

2029, Aoyw Twv TTPORAETTOMEVWYV BEATIWTEWY TOU DIKTUOU KAl TNG

robrikeuong.

108 GWh of RES lost in September,
673 GWh for the 9 months of 2024




To UdPOYOVO WCE EVEAIKTO UETO ATTOONKEUONG EVEPYEIAC

Roll-out time

A
1 year

1 month

1 week

1 day

1 hour.

1 min.

1 sec.

100 ms

Capacitors

2 UyKpIon NEBOOWYV aTTOBRKEUONG

snw som Sun Fenu onm om

Hydrogen and
synthetic

methane/liquids in

storage tanks

1 kWh

17

Storage types
mechanical electro-chemical
W electrical B chemical
10 kWh 1 MWh 1 GWh 1 TWh

Storage capacity

Evepyeliaky mukvotnTa &  xwpnmikOTATA:  TO
UdPOYOVO ATTOBNKEUEI TTEPICOOTEPN EVEPYEIQ ATTO TIC
MTTaTApPiEC  10VTWV  AIBiou, 10AVIKO  yia TNV
£€I00PPOTINON TWV AVAVEWOCIPMWY TTNYWV EVEPYEIOG
MakpotrpdOeoun  ammobrikeuon: To  udpoyovo
QATTOBNKEUEI EVEPYEIQ YIA PJEAAOVTIKN XPAON
E@apuoyEég pEYAANG KAIPOKAG: H uywnAr evépyeia Tou
udpoyovou TO KaBIOoTA KATAAANAO yia XpAon OTIg

METAPOPEG, OTN Blounxavia Kal TV atrodnkeuan.
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Power-to-X

CO2 from

unavoidable

industrial emissions

Renewable energy Electrolysis or direct

i F Power
&
S ——

Co,

Energy storage

®

air capture

l

N

Synthesis

l E-fuels, chemicals, ammonia

ey | Fepaes

P22

- 3
Balancing the
energy system

Heating Re-electrification Mobility Agriculture

LA

o [+ —

I

-\

Industry



Power-to-X — O@&An

» Evowpdrwon Avavewaipwy MNnywv Evépyeiag: AmoBrkeuan kai aglotroinan

TAeovaoparog AlNE, aupBaAAovTag atnv €€1I00pPOTINAN TTPOTYOPAS/CNTNONG
OIKTUOU

> AToOrikeuan evépyelag: ETTpETel TNV atToBnKeUan TTEPITTEING AVAVEWTIUNG
EVEPYEIOC TE XNMIKA HoPPr VIO HEANOVTIKI XpHan

» AvOpakikn OuderepdtnTa: H agiotroinan Tou CO, atrd BIOPNXAVIKES DIEPYATIES N
QTTEUBEIOC ATTO TNV ATHOOPAIPA ETTITPETTEI TNV TTAPAYWYH KAUTIHWYV PE OUDETEPO
 apvnTIKO 100CUYI0 AvOPaKa

» Eueligia rpoidvTog: Ta Tpoiovta PtX putmopouv va XpnaipgotroinBouv g€ UTTAPXOUTEG
UTTOOO0UEG (METAPOPEC, BEPUAvVAN Kal Blopnxavia), TTapEXOVTAG EUEAIKTN KOl aTadIAKN
atraAAayr ammd Tov avepaka

> ZUCeu€n Topéwv: Evotroinan S1a@opwyv evEPYEIOKWY TOMEWVY (NAEKTPIKN EVEPYEIQ,
BepUOTNTA, METAPOPEC) ME METATPOTTH TNS TTAEOVAlOUTAC NAEKTPIKAC EVEPYEIAC ATTO

QVAVEWOIYES TTNYEC O€ KAUTIUA 1 XNUIKA, DIEUKOAUVOVTAG TNV EVEPYEIOKI METAROAON

19



EueAigia Tou H,

Conventional Storage Transportation

Upgrading
Qil/
Biomass

Power
Generation

Renewables

Ammonia/
Fertilizer

Nuclear H,0 Hydrogen
Generation

Metals
Production

Electric Grid

Infrastructure
Fossil

Chemical/Industrial
Processes

Heat/Distributed

Infrastructure Power

Meaveg xpnoeig H,

v Blopnxavia
v Mpwtn UAN 0TN XNMIKNA
Biounxavia
v Evépyela
v MeTagpopég

20

Maturity of hydrogen solutions

(compared with other decarbonization solutions)

N

HYDROGEN

&

@

Chemicals
and refineries

ELECTRIFICATION L-.-,. Steel
===
4 International
y shipping
‘Long-haul
Short-haul m v
trucks
aviation x Long-haul
Regional [TTTY e '."’ . S¥iaticn X
trucks wowmrs Ferrla umperature
Urban heating . Seasonal
vehicles *O™0 _ storage
Shon-term. e
storage Trains
. = Mid
. Jﬂ Residential e
heating
N
7

Distributed applications

Centralized applications



MepiBaAAovTika o@eAn Tou H,

Hydrogen and sulfur

can be used as

feedstock in
industries,

Hydrogen sulfide
extracted from industrial

f /ﬂ,\\ waste (sour gas)

(\}\'_/

<_ {'!
Circular =
Economy

=
B Solar-driven Two-

step thermochemical
decomposition

p
7
7

Replace

fossil fuels k

°r

Mechanical
sulfur gas

-
Clean
Industrial
feedstock

Energy
storage

Synthetic
fuel _

Create
highly
skilled job

Improve
human
health

Reduce
greenhouse
gas emission

Ensure clean

& reliable -

energy
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= Meiwaon Twv EKTTOUTTWY OI0CEIdIOU TOU AvOpaKa aTa
EVEPYEIOKA TUOTAMATA
= AtmraAAayn Twv evepyoROpwV BIOPNXAVIWY ATTO TIG
AVOPAKOUXEG EKTTOUTTES
= ATTOONKeEUON EVEPYEIAG KAl EVOTTOINON OIKTUOU
= Meiwan NS €€APTNONG ATTO TA OPUKTA KAUTIUO
= Evowpdtwaon og Zuatiuata Avavewaipgwy Nnywv
Evépyelag
= Evioyxuon epappoywv Power-to-X
= ANAQyR KQUJiPou yia TTapaywyr] EVEPYEIAS XOUNAWY
EKTTOUTTWV AVOPOKQ
AleuKOAUVON TNG HETARBOONG OE€ TUATAUOTA PETAPOPWV
MNOEVIKWY PpUTTWV
=  EAaxioTotroinon Twv pUTTWV Kauang
= EvVOowpatwaon g€ uaTANOTA KUKAIKAC OIKOVOMIOg

=  Biwaiyn aglotroinan Twv UdATIVWYV TTOPWV



22

[MpokAnaeIg Tou H,

How...?

Industry/private sector needs
to increase capacity of
renewables

Governments and public
authorities need fo put frameworks
in place

Investors encourage
collaboration, partnerships and
innovation by showcasing
commercial benefits

Citizens and consumers built
demand fo create market size
and lower costs of equipment

What...?
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Evupwtraikeg/EOviIkeEC MNpwToBouAieg Ydpoyovou
KolAadeg Yopoyovou

Clean Hydrogen Definition of a Hydrogen Valley
“ii; Partnership

Used in the call topics and the Mission Innovation platform

A Hydrogen Valley is a defined geographical area where
hydrogen serves more than one end sector or application in
mobility, industry and enerqy. They typically comprise a multi-
million euro investment and cover all necessary steps in the
hydrogen value chain, from production (and often even dedicated
renewable electricity production) to subsequent storage and its
transport & distribution to various off-takers.

GREEN AYSLANCED

EUROPEAN PARTNERSHIP
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EvpwTtraikeg/EOvIkES MNMpwToBouAieg YOpoyovou

KoiAadeg YOpoyovou atnv EupwTraikn Evwaon




EupwTtraikeg/EOQVIKE

Greek H, Valleys

« CRAVE-H2 &

« TRIERES

RAVE H
M

FEL TRIERES

¢ NMpwTtoBouAiec Ydpoyovou

H, Projects in Greece

H, Projects in Western Macedonia
EU Innovation Fund approved projects (IF23 call)

ﬂ PROJECTS

SELECTED FOR
GRANT AGREEMENT PREPARATION

| TOPIC]
CLEANTECH MANUFACTURING:
MANUFACTURING OF COMPONENTS FOR
Energy-intensive industries
Energy storage

Renewable energy

26

LiTH.0S

LiTH.OS CELL:
establishing dedicated
Lithium Operations in
South Europe to serve the
ESS and industrial mobility
markets

Rhyno

ADVENT RHyno -
Renewable Hydrogen
Innovative Technologies
project

IF23Call - Energy storage
Manufacturing v g
IF23Call - E':::;:m
Manufacturi

anuaciuing industries

Manufacturing

Greece
components
for ES

Manufacturing
of
components
for Ell

Greece

SUNLIGHT GROUP
SYSTIMATAAPOTHIKEFSIS
ENERGEIAS VIOMICHANIKI
KAI EMPORIKI ANONYMI
ETAIRIA

ADVANCED ENERGY
TECHNOLOGIES AE
EREUNAS & ANAPTYXIS
YLIKON &

PROIONTONANANEOSIMON

PIGON ENERGEIAS &
SYNAFON
SYMVOULEFTIKON Y
PIRESION

EPHYRA Project
North-1 Project

Battery cell

High Temp
Polymer El
Membrane
fuel cells
component
systems, al
exchange
membrane
electrolysel
systems

(P Ephyra

EPHYRA is an innovative co-funded project focused on green hydrogen production in Europe.
The project includes a 30 MW facility for renewable hydrogen production in Southeastern
Europe, integrated with Moter Qil of Hellas' Corinth Refinery. Operating for at least 2

years under commercial conditions, EPHYRA will supply renewable hydrogen to refinery

processes and external users.

North-1 Project

100 MW Movaba Napaywync MNodaoivou H2
oTn AuTIKR Makedovia

SUNLIGNT

POWER IS KNOWLEDGE

ADVENT
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[lepiexopeva

KAIpaTIk) AAAayn
Eupwtraikec/EBVIKEC TTOAITIKES Kal
2 TPOTNYIKEC
AAuaida Aciacg Ydpoyovou

EupwTtraik€G/EOVIKES INpwTOBOUAIEC
Ydpoyovou

CluBE: Epya Ydpoyovou
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CIluBE: Project Portfolio

3x Enviroment
and Education

CLIMATE

COMMUNITY
WM oMM

MAcEBOMIA

The Kouri Experience

Per Sector

11x Clean Technologies \
and Hydro sen NOMAD

Energy Cluster &= HELLENIQ
(HELLENIQ ENERGY) > ENERGY

16x Bioeconomy
and Social Innovation

47 i-STENTORE Hszarket

o > \\

24/7
INNC ),\GR, = HVDROGEN ‘ ‘

National Correspondence for the
European Hydrogen Observatory w l

(Direct Contract from Hydrogen Europe)

New Agriculture
New Generation
“Agrocircularity”

SReaons CEE2ACT

A

ZSHNEREiNN i Q
EDIH 3 é

-

HoMARINE

e
RUSEHWUOD

REGIQIST _ &

H g
i H 1 H) 4 Hydrogen 1 Ply,
Rubizmo 40 [ 4 H?@ aenn Strategic | & ﬁﬁ /
SEE D T LL T consutting 2 '
RESONANCE (by DEPA) PN

stainable energy education

Vamvakies Project O@DISHW
@) E A M I N G (by ENEL Green Power) |

& SecureChain
rosocoorEy CMCL Seererhal

’Koizani Kivot ds rtE
; ivotos and Support Energy -
Chﬁiuio Needs in Mavrodentri Projects C C\l

& Bmark CHy. {by ENEL Green Power) Gree Fore

! ProLight
inierres GOOD CITIES

URBAN REVOLUTION

Green Power

EPAH Technical Assistance in Eordaia & Grevena

Y .I, -

HEDGE- NF %

T u e
it i MUSIC papicabte 1

Adults E-lit

InteractionSeeds , I
interreg -iPACoC H

F L EXl ZYM E Greece - The former Yugoslav Republic of Macedonia

£ *C4B
& g«xlswgwrmﬂw:’nrmmnau-r—ifnnn\'f *y C"

<+ e .

waste-to-feedstock

inieireg - n-'Ac.n\-- In2UCO

Greece - Republlc of North Macedoni
BENEFIT

N scALfBUR

KOZANI

15x Digital transition
and climate policies

nierreg - iFACoC H
~ Reoubic of North Mocedonia
EeCIrcuIar

10x Circular Economy

and Energy Saving
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CIluBE: Epya Ydpoyovou

Pilot Positive Energy Building — InnoAGRIVET
(The case of the Agri-Vet Centre as a Living Lab in Western Macedonia)

Management of Urban Sewage Sludge to Hydrogen Fuel for Transportation

GREEN

LIFE GREENH20RN H.ORN

. . GREEN
GreenSkillsforH,, Erasmus+ Project (H PR

«" HYDROGEN

Hy2Market, I3 instrument/ERDF Project Hy,Market

I-STENTORE, Horizon Europe Project”/7 i-STENTORE

24/7
24/7_ZEN, Horizon Europe Project ¢4

H2MARINE 0

H,MARINE



InnOAGRIVET - Pilot Positive Energy Building

H trepitrTwon Tou AypoTtikoU Kai Ktnviarpikou KEvTpou w¢
Biwpariké EpyacTrpio otn AuTikr) Makedovia

¥ Efowovopnon 246 kWh/m? ~83%
¥ Meiwon sxmopmwv CO, and nhextpikr svépysia 49,7 (kg/m?)

v Mnbdevikég exmopnig CO, and To vIilsh

®

14 14
EVSpYS . l'[apsuBaosu; AFTER intervention BEFORE intervention

+ Xpnon avtAwv BgppotnTag

: EYKaTaGTaGn q)/B o—vomuatoc Energy Source Fuel ption CO; Emissi Fuel ption €O,
« Xpnon H, kat pratapiov yua anodijkevon thg (el Gl (oohim (e
TAE0V&{ovoaG NAEKTPLKNG eVEpyeLag and AIIE »
Electricity 50,3 49,7 143,4 141,8
+ Xpnon nepicosiag H, yia tpog@odocsia 2 H,-FC
, , , , Diesel oil 0,00 0,00 158,7 41,9
QUTOKWVTWV pécw ZTadpo Ave@odiacpol
Y8poyovov (HRS) Total (kWh/m) B L
Total 49,7 183,7

30
s ®OoPTLOTIG NAEKTPLKOV QUTOKLVIITOV



Management of Urban Sewage Sludge to Hydrogen Fuel for
Transportation

- Kupiol oToxo!:
Wastewater S

treatment | m 1. AvaepoBia xwveuarn TNG AUPATOAATTTING KAl TWV
B Bpwalpwy eAaiwv TTPOC TTapaywyr Bloagpiou

Feedstock Sludge Biogas
—— g w 2. Meremeira yerarpotrr) Tou Bloagpiou o€ H, o€ eva
l \ ; Oils (UCOs S o r ’
K ‘k & [ N oAOKANPWHEVO GUCTNHA

Integrated system

for H, production

H, 3. To mapayopevo H, Ba TTapadobei ae aTabpoug

] AVvEPODIATUOU UOPOYOVOU TTPOKEIMEVOU VO

: TPOPOOOTNTEI ATTOPPIYUATOPOPA KUWEAWV

| Hydrogen KAUJiJOoU, TTOU AEITOUPYOUV ETTi TOU TTAPOVTOG UE
oror— VTICEA

54

Station

8 Garbage trucks
H, H,=10-12 kg /100 km
130 kg/day ‘ Mean distance= 150 km/nuépa

I I I D DD I I I IS IS IEE IEE BEE IEE DS DD B BE B B B B B B B B

’__“

am s =



GREENH20RN - GREEN Hydrogen
mODbility for the tRansition to climate

Neutrality

32

v/ EykatagTaan Kai Asitoupyia Tou TTpwTtou HRS pe
ETTITOTTIA TTOPAYWYN TTpadivou H, atnv EAAGda

v Mapaywyry  Tmpagivou  H, omd  povada
NAekTpoAuong 500 kW péow €vog auu@wvnTiKou
TTapoxng evépyelag (PPA) atmd éva @wTtoBoATaiKO
Tapko 500 MW kai xprion o HRS duvapikotnrag
210 kg Hz/nuépa

v Mpaagivo H, wg kauaiyo yia tnv Tpogodoagia 1
atmmoppiydaTo@opou, 1 capwbBpou, 5 emPBaTikwv
QUTOKIVIATWYV KaI 6 gKoUTEP

v  Evowpdtwaon piag IT  mAatQoppag  yia TNV
avtaAAayr) OedOUEVWY TE TTPAYMATIKO XPOVO VIO
BeATioTOTTOINON TNG ALITOUPYIAG, MEYIOTOTTOIWVTAG
TN OUVOAIKN a1Todoan Kal TV TTPOCANWn Tou
TOTTIKA TTAPAYOUEVOU TTPATIVOU USPOYOVOU

v Metagopd TOU TTAEOVACOVTOG Trapayopevou H,
MEOW evOg tube trailer oe HRS atn ©@cgoalovikn

GREENH-ORN
juctio &
2
2.8 D
20x full tubes
_ - =
- RWMHRS .

e ™
as

T GO

WOZAN T

1.3133“ kg Hy DEPA HRS

Total 2030
210 kg Hlfdav \
Ficrs | H; transport

‘Lwl' / Kozani — Thessaloniki

v

DEPA tube trailer

20x empty tubes

GREENH,ORN - H, Production & Utilisation in RWM Title
+9 FCEVs ili
2028 —— 2030 # of FCEVs: 33 his sl Lol
[oN©) for the tRansition to
? 5’ @ @ @ @ climate Neutrality
& o S G G GA: 101158215
O 6 0 6
g T
#0fFCEVs:24 O @ O s — e B3
- A S 210 kg H,/day U ti
ocation
©) (OJNG]
DHR & T /.

Kozani/Thessaloniki
125 kg H,/day

No H, production
e — H
2024 2028 2030
Start of GREENH ORN Start of HRS Kozani CNC
project operation

Goal
Demonstrate the potential
for local production,

distribution and use of
green H, in mobility

Duration

60 months

Funding

LIFE Subprogramme
Climate Action
Total EU grant: ~ 3 M€




GREENH20RN - GREEN Hydrogen
mObility for the tRansition to climate

Neutrality

MAPATMQrH MNPAZINOY >TAGMOZ
YAPOIONOY ANE®OAIASMOY
AHMIOYPTIA MIAZ YAPOIONOY
MONAAAS AHMIOYPTIA ENOS

HAEKTPOAYZHS 500 Kw  200/350/700 BAR HRS

NOY TPOPOAOTEITAI XQPHTIKOTHTAZ 210
MEZQ PPA KG H,/HMEPA

33

H ORN Co-funded by
the European Union
BIQZIMEX IT IANATPOPMA
META®OPEX
ANAMNTY=H IT
AHMOTIKOZ X TOAOZ NAATOOPMAZ TIA
OXHMATQN" KENTPIKH AIAXEIPIZH

1 TON AEAOMENQN KA
ANOPPIMMATO®OPO BEATIZTOMNOIHZH

1 ZAPQOPO TQON AEITOYPTIQN KAI
5 EMIBATIKA THN YMNOZTHPI=H THZ
AYTOKINHTA AYNATOTHTAZ
6 ZKOYTEP ANATMAPAIQIrHz
Vi(o)d
XPHI ™ s — 7 TA/

(TP
. CC ..|.::
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GreenSkillsforH2 — The European Hydrogen Skills Alliance

33 Etaipol o€ 15 Eupwiraikég Xwpeg

h 5 Industry Stakeholders

s /] 11 Higher Education, Research organisations
iii &4VET Providers

g 6 National and European networks

M 3 Local / Regional stakeholders

@ 2 Clusters

Communication/Digital Experts

®‘ Market analysis and Skills Experts

O Transitioning regions represented by stakeholders

GREEN
SKILLS

" HYDROGEN




GreenSkillsforH2 — The European Hydrogen Skills Alliance

Exmraideutikd MNMpoypduuara

Masterclass: One—-Day Hydrogen

(”2 SKiLS

HVDROGEN

A\ 1st Hydrogen Summer ScH,oo0l

Ma;tméi;giass:
One-Day Hyd

Reskilling and Upskilling
Training Programme

GREEN
w SKILLS
Z HYDROGEN opeen

- 0 Kozani, Greece

(1Y) & February 2029,
) 17:00 - 21:00

O yarogen
Summer ScHzooI
Reskilling and Upskilling Training Program

(%) 03-07 July 2023 Q ZEP Area, University of Western Macedonia

Organization: CIuBE, Advent, University of Western Macedonia
i

Organization:

ObBE 9 sovanT
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Engineering our Future:
Developing Hydrogen Skills

GREEN
W SKILLS
Z HYDROGEN

|9 Kozani,Greece |
gineering our Future:
Developing
Hydrogen Skills

Reskilling and Upskilling Training Programme

Punded by e
B ccndzeat

i 1-2 November 2023 Q Technical Chamber of Greece

UNIVERSITY OF
'WESTERN MACEDONIA

L'h'}BE 7 ADveNT

TEONOL
UMD
o GReece
Organisation: CIUBE, Advent Technologies, Universty of Wester Macedonia

sty
| Chamber of Greecel Department of Western Macedonia

GREEN
SKILLS
WZ- FOR

- HYDROGEN

2nd Hydrogen Summer

GREEN
% SKILLS

HYDROGEN o Eurpern Uon




CI&BE

EuxopioTw yia TRV TTPOCOXI
oagc!

Cluster Biooikovopiag kal MNMepiBaAAovrog AuTIKAG

Makedoviag Nik6Aaog Ntafog
Email:


mailto:n.ntavos@clube.gr
http://www.clube.gr/

