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Biofuels Webinar
«Blokauoipa, Avavewolpa Aépla & Evoiapecol opeig Bloevepyelag:
Ot véol Kvntnplotl poxAoi otn Blopnxavia Kat tig MetapopEg

Liu F BE

Biveconomy & Environmeni Cluster
Western Macedonia

https://clube.gr/

NikoAaog NtaBog, Zuvidputng kat Ataxelptotng CluB



H meploxn tng Autikng Makedoviac

North Western Part of Greece

Mountainous, the only Region in Greece without sea coast
~284.000 inh., 2,6% GR, 12 Municipalities

Regional GDP (PPS per inhabitant in % of the EU28 average): from 83% (2006) to 59% (2017)
Unemployment 27,1% (2019)

Strong energy sector (lignite based): was >50% of GR total until 2012
Energy sector March 2020 (lignite based): 12,47%

3 District Heating Networks (lignite based)

Agriculture and animal breeding

Forest coverage
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Continental climate




O evepyelakog topeac otn Autikn Makedovid

4 lignite mi 40 Mtns/ nee
ignite mines ns/yr C‘(\a\\e\)\aﬁ‘s -
~ 50% total GR MWel until 2012 gt NS
7SS
= 12,5% from lignite (March 2020) deco“‘m\s

= 20.000 jobs (out of 80.000 total workforce)
> 200 cooperating SME’s
3/5 DH in the country

vV v v v v v .Yy

3/4 municipal DH



AltaBeowotnta Blopalag
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Animal waste: >500.000tns/yr
Agricultural residues: >200.000tns/yr
Forest residues: = 10.000tns/yr
Forest exploitation: > 50.000tns/yr
Artificial forests: >40.000 acres =
80.000tns/yr (thinning)

Depleted coal mines: = 150.000 acres




lopuon CluBE

Western Macedonia, Greece

Bioeconomy and Environment Cluster - CluBE
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- Formally established (2014) ‘(\’(,tps
= Not for profit company

= Bottom-up approach

Development of common business
and R&D
in Bioeconomy and Environment




[edio Apaotnplotntac

> EVEpYElCIKn a&tonomcn Btopa(ag yla t™ng TnAeBeppdvoelg aAAd Kat yia Blopnxavmn,
EUTTIOPLKN KAl OIKLAKN Xpron |

v

Avamtuén Tng olkovopiag Tou mpactvou udpoyovou - MNpactvo udpoyovo yia
amoBnKeuon eVEPYELAG KAl YA TIG HETAPOPES

JUykauon Blopadag pe Atyvitn

AU€Enon TN xprong Twv BIOKAUGIHWY OTO EVEPYEIAKO HELYHA
BeATioTOTOINON TWV BEPHUIKWY CUCTNHATWY

Avamtuén tng Blopalag (evePYEIAKESG KAAMEPYELEG, TIIOTOTTOLNOELG, K.AT.)
Evepyelakn amodotikotnta otn Blopnxavia, Ti¢ UTNPEGIEC KAl TA VOLKOKUPLA

Juvepyatika oxnuata (ESCO’s, evepyelakn CUVETAIPIOUOL, ...)
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Mpowbnon Twv £EUTTVWY GUGTNHATWY OTIC TTOAELG KAl OTIC AYPOTIKEG TTEPLOXEC




MEAN CLuBE - More than 40 Quintuple Helix
Members
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Eupwrnaika Aiktua kat Zuvepyaoieg tou CluBE

e Greenovate! Europe — Full member  Greenovate!

EUROPE

Pariners/Cooperation
W Pariners
M cooperation

e European Bioeconomy Stakeholders Panel = DG RTD European Commission — member |

e Biobased Industries Consortium (BIC) — Associate Member %Bio-based Industries
Consortium

¢ Innovawood — Full member ?mvmoo

N
. HellaBiom
¢ Hellabiom - Full member ===

FCH
e Fuel Cells and Hydrogen Joint Undertaking (FCH JU) — Hydrogen Valleys Partnership — member O

—
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European Netwark for
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¢ ENRD Mainstreaming the Bioeconomy Thematic Group — member e Development

e S3 Bioenergy Partnership — member
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¢ Greek Bioeconomy Forum — founding member 6 . v, S
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[poowtiko CluBE

43%

Key Personnel




2Tpatnylka ‘Epya

1. Hydrogen
» White Dragon (IPCEIl)
» Xpron Tng AUPATOAdoTING yla TNV mapaywyn udpoyovou

2. Bioeconomy
» BlodwAlotnplo

» Kivntn povada eme€epyaciag UTOAEIPMPATWY APWHATIKWY KAl
(PAPHAKEUTIKWY QUTWV

3. Energy Efficiency
» Kalvotopeg Olepyaoieg yia Epya evepyelakng amodoong (PDA)




AToAtyvitomoinon

Aéopeuon eAANVIKAG KUBEPVNONG Yia TTANPES KAEICIHO TOU AtyvITIKOU TopEa PEXPL To 2028

AIR QUALITY AND GREENHOUSE GASES
IN'THE WESTERN BALKANS
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European Union, 2020

MPOKAHZEIZ

v’ Texvoloyikéc ’ '
V' OLKOVOUIKEC ‘ Mo TLG ALYVLTIKEG TTEPLOXEC ‘
v

KOWVWVIKEC



2Tpatnyika MNpoypappata

1. YOpoyovo
» White Dragon (IPCEI)

*> Aflomoinon AupatoAdoTng yia Ty mapaywyr uspoyovou

( \

AupatoAdomn

ZtaOpol

‘[ Blodagpio ]‘[ H, avedpodlacpov

. J

AvagpoBia

[ Xpnoipomoinpéva | AN

TnyavéAaia
L (UCOs) y

Anoppippato® pC
HNOEVIKWYV €




To Ydpoyovo

> To udpoyovo (H,) utmdpxel oxedov maviou, aAAd
givat OUokoAo va Bpebei otn puon g
EEXWPLOTO OTOLXE(O.

AmoteAel xpnowun mpwtn  UAN yld TOLKIAEG
Blopnxavikég OpaoctnplOTNTEG KAl CNUAVTIKOTATO
Kauolyo o€ MEK n Kuwéleg Kkaucipou,
TapAayovtacg HOvo VEPO Katd tnv Kauon Tou.

Eivat évag uwnAng mowotntag OeutepeUwY
EVEPYEIOKOG @opéag Kalt Oegv  duvatal va
BewpnOei wg TNyN evépyelac.

H maykoopwa etnola mapaywyn H, eivat mepimou
324.8 billions m3 (2020). Auti n mooodtnta
tooduvapel pe 10 30% 1TNG TAYKOOHLAC
mapaywyng evépyetag (2020).
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TexvoAoylec mapaywyng udpoyovou

Mmopei va mapaxBel amd peydAn mMolKIAIQ TPWTWY UAWY, CUUTTEPIAAUBAVOUEVWY TWV OpUK'l.'(f?V
Kauoipwy (90%) kat twv  Avavewowwv Mnywv Evépyelag (AME), pe xpnon Sla@OPETIKWY

TEXVOAOYLWV: a
\
\
\
Fossil Fuels Renewable
Sources
| |
‘ Hydrocarbon Reforming ‘ Hydrocarbon Pyrolysis L e Blarase Water Splitting
‘ Steam Reforming H Partial Oxidation H Autothermal Reforming | ‘ Bleitrolysii hitisili Prictolyiis
Bio-photolysis ‘ Dark Fermentation H Photo Fermentation ‘ ‘ Pyrolysis H Gasification ‘ Combustion H Liquefaction

P.Nikolaidis, A.Poullikkas Renewable and Sustainable Energy Reviews 67 (2017) 597-611



To peAAov Tou udPOYOVOU

,, Sis 55_ » To AvAvEWOIHOo udpoyovo
’ avapévetat ot Ba  Swadpapartiost |
lw;n'dmjm E.,...,.“... (ciectrcty ond | oty ‘) ONUAVTIKO POANO OTO APECO PEAAOV. |
Energy v%f? ‘ -.—

*’ &4! “‘HJ ] "L‘[.i

Photnv

e LS
generatio ~ Hydrogen-Electricity i e
\m” .-...’ Conversion L}

» O oxedlaopog g petaBaong  mPOg |
ﬁ =~ TIG TEXVOAOyieg avavewolyou H, Ba |

S Wmm“ B i EMNPEACTEl évTova amd TIG APXIKEG |

P\ __ 9 "““" Rersrerin o UTTOOOHEG TIOU amattouvial wote vd |

'L“k’ ﬂuu S g o " emrpéyouv tn padiki Sieicduon tou
e T otnv ayopd.

> To K6OTOG TTApaYWYNG, Slavopng Kal TEAKAG XPrioNg Tou TPAGLVoU USPOYOVOU TPETEL -
va PElwBoUY GNUAVTIKA, yla va KEPSIGEL oNpavTikd PEPIBIo TNG ayopdc evépyelag.

y .

» To kKOoTOoG mapaywyng H, mpemel va pewwbel kata 3 €wg 10 PopEg.
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OAoKANpwpévo cuotnua mapaywync H,

https://helbio.com/industrial-hydrogen-generators-range-from-20-300-nm3-
HIWAR Patented Technology |
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Tpowodooia Kal mapaywyn Bloagpiou

”
/! , N
I AupatoAaoctn
6000 tovol/yr
' 82 k.B.% uypacia
C/N=6-10 B i
' ’ LOAEPLO
AvagpoBla
p < 2 420,000 m3/yr
| XWVEUON 60-70 k.0 CH,
UCOs
[ 50 tovol/yr
I C/N= 22
\ Y, XAPAKTHPIZTIKA ANEPOBIAZ XQ
' V' Meod@IAn cuvexoug pong diepyacia (2
' V' YOpauAkog xpovog mapapovig (HRT = 8
V' PuBuog @optwong opyavikou @opTi
l gVsL-'d™")
\ v' Metatpomn otepewv nrnuKd)V
v' Anddoon oe Mebavio(0,18 L
N\

s---------------------

v CAPEX = 400.000 - 500.000 €
v OPEX = 100.000 - 150.000 €/yr or 2 - 3 €/kg H,



Napaywyn H, kat Ztabpog avewodlacpou

H, / :
Bioaéplo 600,000 m3/yr -
420,000 m¥/yr | m—p 49.800 kg/yr - | ZEHIE
60-70 v/v CH, 1 mH,/0.7 m? AavepooIacHoU
Bloagpiou
/ - -_— -_— -_— -_— -_— -_— -— -— -_— -_— -_— \

| | CAPEX;5= 4, ooo €/kgH2/d (5 50 ooo 700,000 €)
v' CAPEX,4,= 8,000 €/kgH,/d (1,000,000 - 1.200.000 €
I |/ 0PEX,.: 2.3-2.7 €/kgH, (115,000 - 135,000 €/yr)
' — A v OPEX,,: 4.0 €/kgH, (200,000 €/yr)
\ v CAPEX: 6,000 €/kgH,/d (800,000 - 900,000 €) - an o aon an e e e
\\/ OPEX: 1.3 - 1.5 €/kg (65,000 - 75,000 €/yr) /

------------/

/
I
0
0
I
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HYDROGENICS (HRS)

Brussels, Belgium
65kg/day, 350bar dispensing

https://www.hydrogenics.com/hydrogen-products-solutions/energy-
storage-fueling-solutions/hydrogen-fueling-stations/



Amopplppato@opa oxnpata Kivoupeva pe H,

,-----------------------

12 amopplypatoopa oxnuata
HNOEVIKWY EKTOUTIWV

H Ztabpog
130 150 | (EPVONSSITINS m) - R
kg/day H,
FogullFrg

KatavaAwon H, = 10 - 1
Méon dlavuopevn anoot

Fuel cell garbage trucks

\

v'Kéotog amoppippato@opou oxnuatog ~ 600,000 €

OEMs & vehicle integrators E-Trucks Europe, FAUN Kirchhoff, ULEMCo, Navistar,




Movada avagpoBilag xwveuong = 600

Maywa emevouon Katl Asttoupylkd £€oda

Movada avagpoBiag xwveuong = 75 - 125

OAOKANpwWHEVO cuotnpa mapaywyng H, = 750 - 900

Ztabpuog avepodiacpou H,= 800 - 1,200

Alaxeiplon uypou Kal otepeoy unoAsippatoc_;\‘.aA.X 1

12 Amoppippatogopa OxAipata= 7,200

Napaywyn H, = 65 - 75
Ztabuog avepodiaocpou H, = 115 - 135 |

XWPATOUPYLIKEG Epyacieg, AdeleC, HEAETEC, K.a.= 500

Juvtipnon Amopplupato@opwy= 58 \\

2YNOAO = 9,850 - 10,400 k€

IYNOAO = 338 - 443 k€lyr | |




MAcovekTnpata kat OpeAn

O1KOVOUIKO ‘OeAoG

» Kootog diaxeipiong AupatoAaonng = 23 - 40€/tn \_
> Tpexwy KOoTOg dlaxeipiong AupatoAdomng = 38€/tn (amounting to 228,000 '€/
» EEolkovopnon Kaucipou Kat cuvtnpnong mETPEAALOKIVNTWY anopplppatocpédgnv
» EEolkovopnon ~ 91,000€/yr yla toug dnpoug tng Autikng Makedoviag \_
MepiBaAAovTtiko ‘OgeAog

» 276.2 tn CO,/yr and 0.4 tn NOx/yr

» Mndevikog B0puBoC (amoucia KIVOUPEVWY HEPWV)

Kolvwviko ‘OgeAog
» 12 vea amopplppato@opd PNAEVIKWY pUTIwWY

> N TEPLOXN HETATPEMETAL GE PAPO TEXVOAOYIWY UGPOYOVOU



Euxaplotw

L llé}BE

Biveconomy & Environment Cluster
Western Macedonia

NikoAaog NtaBog, Zuvidputng kat Ataxelptotng CluBE

Please visit our site: https://clube.gr/




