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Elcaywyn

— Tieilval n avaepofla xwveuon

— [lolol oL ONUAVTIKOTEPOL TUTIOL OpYyaVIKWV amoBAntwy / Blopalag

— [Motot oL TpoOTOoL aflomoinong tou mapayopevou Bloagpiov
Eykataotdoeslc mopaywync Bloaepiov otnv Evpwmaikni Evwon
JTpatnykn Tou pebaviov tng Evpwmnaiknic Evwong

— AypOTIKOC TOMENC

— Top€ag dtaxeiplonc amoBANTwWV

— Eukalpieg yla tnv avamntuén tou kKAadou mapaywync Bloaepiou
Texvoloylec avaepofLag xwveuong

— Emuyelpnuatikd povieAa

— E¢omAlopog

— Tumot avtdpaotipwy

— Kootog kataokeung

NopoBetiko mAaiowo adslodotnong



Mepoc A — Eloaywyn



’ I I
TL elval n avaepofLa xwvevon
 H avaepofia ywvevon sival pia (Blo-)texvoloyia
emetepyaoiac opyavikwy amoBANTwWY MPog mapoywyn
Bloaepiov.

* To BLoOEpPLO TTAPAYETOL ATIO ULKPOOPYOVLGUOUC OL OTtoLoL
KaAALlepyoUvTal o€ KATAAANAOL OXESLOLOUEVOUC
avtidpaoTnpecC.

* H ouotaon tou Boaepiou givar CH, (50-80%), CO, (50-
20%) ko H,S (500-5000 ppm).

20KV X5040 10U 809 10484 IRW

Methanosarcina barkeri Methanothrix sp.



MeBavio

Elval to Baolkotepo cuotatiko Tou Blroaepiou
Elval doopo Kol AxpwHo aEPLO

Elval eUPAEKTO HOVO OE€ TIEPUTTWOELC TTOU UTIAPXEL OF
LUlypol LE aEpal UE TIEPLEKTIKOTNTA 5-15% o€ peBavio.

Oeppoyovoc duvaun = 10 kWh/m3




2 NOWVTLKOTEPOL TUTIOL OPYOLVLKWV
aroBANTwWV

KAadog

Mapaywyn yalaktokopkwy (Dairy industry)
MNapaywyn unupag (Beer production)
MNapaywyn kpaotoL (Wine production)
MNapaywyn motwyv (Spirit’s production)
MNapaywyn aBavoAng (Ethanol production)
Blopnyxavia xaptiov (Pulp and paper industry)
Mapaywyn XVpwvV (Juice production)

KovoepBomnoinon ¢ppoutwv kat Aaxavikwv (Canned
fruit and vegetables)

Enegepyaoia viopdtag (Tomato processing)

Blopnxavia kpéatog (Meat)

KAadog
Eneepyaoia matatag (Potato processing)
Napaywyn {axapng (Sugar production)

Napaywyn putikwv ehaiwv (Vegetable oils
production)

MNapaywyn BlovtileA (Biodiesel production)
Blopnyxavia ektpodrc {wwv (Livestock industry)
Ayehadeg yalaktomapaywyng (Dairy cows)
Mooyxaptla ayxuvong (Beef cattle)
Foupouvia (Pigs)
Katoikia kat apvid (Goats and sheep)

MouAepika (poultry)



MNapaywyn eAatoAadou

1000 tn




TupokouLon YOAQKTOC




Ktnvotpodpika




Eneéepyaoia KpeATOC




lvoTtoinon otaduAlwv

800 tn

S—

v/r;, = J

1000 tn




MNapaywyn Unupac




Amootaén tolrmovpou




Xvpormotinon poolwv

400 tn




MNapaywyn TpoPpiLuwyv

* Emuxelpnoelc aypo-olatpodnc

* JTOTLOTIKA OTOLXELQ VIOl TN XWPOL KOG



BIOMHXANIA
ZOOTPOQEZ ===b KTHNOTPOOIA [y = o3
l BIOMHXANIA
Y FAANAKTO2
ENEPTEIA/ KAYZIMA Opyavika UTIOAEippOTA Y
Oopec/ oxANOELG B
PUrtavon vdatwv (N, P...)
Ekropmnéc aepiwv Beppoknriou KATANAAQZH
Kootog
EloaywyEg Y
BIOMHXANIA OPOYTQN
KAAAIEPTEIEZ KAI A AXANIKQN
AINAZMATA )_P AENTPA — BIOMHXANIA NOTQN
OEPMOKHIMIA BIOMHX. AHMHTPIAKQN

Y Y



AvaepofLa Ywveuon Kol ULKPOUECALEC

No Enterprises

ETILXELPNOELC

H Euvpwmnaiki Evwon ¢loevel peyalo aplbpod pikpwv kot pecaiwv MME

YridpxeL meploplopévn Stelioduon povadwv avaepoBlac xwvevong oe MME
otnv Eupwrnaikni Evwon (<10%)

To k6otoG emevduong povadwv avaepofLag xwvevong eivat uPnAo yLoL LLKPEG
KOl LECQLLEC ETTLXELPNOELG

Ot MME mpotipoUv va eltevOUOUV OTNV VPO TTopaywyng Toug mapd otnv
eneepyaoio Twv amoPAntwy touc (social awareness, legislation, incentives)

50000

39016
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Source: Eurostat
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Ertiyelpnoetc aypo-dtatpodnc otnv
EAAGS (rtnyr: EASTAT)

Mapaywyn eAaiwv Kat Autwv

Aeltoupyila yOAOKTOKOUELWY KOl TUpOKOULQ

MNoapaywyn oivou amnod otaduAla

AMNAN eneéepyacia kal cuvtipnon ¢poUTwV Kot AaXOVLIKWY
Mopaywyn KoKAoU, COKOAATOC Kol {oXapwTwy

Mapaywyn TAallpadLwV Kal UITLOKOTWVY' TTapaywyn)...
Anootagn, avokaBapLopog Ko aVAUELEN AAKOOAOUXWV...
MNapaywyn Hakopoviwy, Aalaviwyv, KOUoKoUG Kal...

MNapaywyn Poloviwy aAEUPOUUAWY

Enegepyaoia kal cuvtipnon KpEATog

Mapaywyn maywtwyv

MNapaywyn TTPolovVIWY KPEATOC KAl KPEATOG TIOUAEPLKWV
Mapaywyn APTUUATWY KAl KOPUKEUUATWY

Mapaywyn ETOLUWV YEUUATWV Kal payntwy

MNapaywyn avaPpukTikwy tapaywyn LETaAALKOU vepoU...
Enegepyaoia kal cuvtipnon Yaplwv, KapKIVoELdwWV Kal...

Eneepyaoia kal ocuvtripnon matotwy

MNoapaywyn XVpHwV ¢poUTwV Kol AaXOVIKWV
ZuBornolia

Enegepyacia kal cuvtpnon KPEATOC TIOUAEPLKWY
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Ertiyelpnoetc aypo-dtatpodnc otnv
EAAGSQ (rtnyry: EASTAT)

Mapaywyn eAaiwv Kot AUtwv

Aeltoupyla YOAQKTOKOUELWV KOL TUPOKOULO

MNapaywyn oivou ano otaduALL

AMNAN enetepyaoia kal cuvtipnon ¢poUlTwV KoL AQXOVIKWY
Mopaywyn KaKAoU, COKOAATOC Kal {oXapwTtwy

MNapaywyn MallpadLwyv Kal UImoKOTWVY apaywyn)...
Amntootaén, avakoBopLopoc Kal avVAUELEN AAKOOAOUXWV...
MNapaywyn Hakopoviwy, Aalaviwyv, KOUGKOUG KaL...

MNopaywyn MPoioviwv aAEUPOUUAWY

Ene€epyaoia kal cuvtipnon KpEATOG

Mapaywyn maywtwy

Mapaywyn TTPoloVIWY KPEATOC KAl KPEATOG TIOUAEPLKWV
Mapaywyn APTUUATWY KAl KOPUKEUUATWV

Mapaywyn ETOLUWV YEUUATWV Kal payntwy

Napaywyn avo UKTIKWY Ttapaywyn LETAAALKOU VEPOU Kal...
Eneepyaoia kat ouvtipnon Yaplwv, KapkKvoeldwv Kal...

Enefepyaoia kal cuvtipnon natatwy

MNapaywyn XUHwV ¢poUTwV Kot AoXAVLIKWY
ZuBormolia

Ene€epyaoia kal ouvtripnon KPEATOC TIOUAEPLKWY

2018
m 2017
m 2016

0

500.000 1.000.000 1.500.000 2.000.000 2.500.000
ZuVvoALKOG KUKAOG epyactwyv (x1000 evpw)



Ertiyelpnoetc aypo-dtatpodnc otnv
EAAGSQ (rtnyry: EASTAT)

MNapaywyn eAaiwv Kat Autwv

Aeltoupyia YyOAQAKTOKOUELWV KOL TUPOKOUL

Mapaywyn oivou amno otaduAla

AN enetepyacia kat cuvtipnon ¢poUlTwV Kot AaXOVIKWY
Mapaywyn KaKAou, 6OKOAATOG Kot {oXapwTwV

MNapaywyn TMaglpadLwy Kal UILOKOTWVY' TTapaywyn...
Anootagn, avakabaplopog Kol avAapeLlEn aAKOOAOUXWV...
Napaywyn pakapoviwyv, Aaloviwyv, KOuoKoUG Kal...

MNapaywyn poloviwy aAEUPOUUAWY

Enegepyaoia kal cuvtpnon KPEATOG

Mapaywyn maywtwyv

MNapaywyn TPolovVIwY KPEATOC KAl KPEATOG TIOUAEPLKWV
Mopaywyn aPTUUATWY KoL KAPUKEUUATWY

Mapaywyn £TOLUWV YEUUATWV Kal payntwy

MNapaywyn avaPpukTkwy topaywyn LETAAALKOU vepoU Kal...
Eneéepyaoia kat cuvtipnon Yaplwv, KApKIVOELO WV KaL...

Enegepyaoia kal cuvtipnon natatwy

MNapaywyn XUpHwv ¢pouTtwyV Kat AaXoVIKWV
ZuBorolia

Eneéepyaoia kol cuvtApnon KPEATOG TTOUAEPLKWV
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Ermtiyelpnoelg extpodnc {wwv otnv
EAAGS (rtnyr: EASTAT)

Ektpodn mouAeplkwv

Ektpodn xolpwv

Extpodn atyonpoBatwy

Exktpodn aAAwv Boosldwv kat BouBaAlwy

Exktpodn Booeldwv yahaKktomapaywyns

. 1.866

I 558

I 1.166

0 10.000 20.000 30.000

ApLOLOG EMXELPNOEWV

40.000



Ermtiyelpnoelg extpodnc {wwv otnv
EAAGS (rtnyr: EASTAT)

Ektpodn MoUAepIKwWY

Exktpodn xolpwv

Exktpodn atyonpoBatwv

Ektpodn aAAwv Boostdwv kat BouBaAtwv

Extpodn Booelbwv yalaktomapaywyng

0 200.000 400.000 600.000

2UVOALKOG KUKAOG epyactwv (x1000 €)

800.000



Ermtiyelpnoelg extpodnc {wwv otnv
EAAGS (rtnyr: EASTAT)

Ektpodr MOUAEPIKWV - 3.840

Extpodn xolpwv l 1.571

Extpodny aAAwv Booetbwv kal BouBaAlwy I 1.339

Extpodn Boosldbwv yohaktomapaywyng - 6.097

0 10.000 20.000 30.000 40.000

ApLOOG epyalopnEVWV



Aélomoilnon mapayopevou Blooepiou

Noapaywyn Bepudtntag (1000 m3 CH, = 1 toe)

Noapaywyn nAektplopou (1000 m* CH, = 400 kWh,,))
AvoBabuion kal eloaywyn oto diktuo Ppuoikov aepilou
AvoBabuion kat xprnon we KavoLuo Kivnong (compressed or
liquified)
Xpnon yla mapoywyn tpodipwv

— Mpwteivec anmAwv kuttapwv (single cell protein)

— Epmoutiopog Beppoknmiwyv pe CO,



Napadeyua — Mapaywyn NAEKTPLOUOU

CHP nAektpikn anodoon 500 kW

Huepnola mapaywyn NAeKTpkng evépyetac 500 kW*24 h = 12 000 kWh
Huepriowo odelog 0.22 € / kWh = 2640 €/d
Etrlolo odeAog 880000 €

Mepilodoc amooPeong 5-10 £€1n)

Noapaywyn NAEKTPLKAG EVEPYELAG ATTO: Twn Evépyeiag (€/MWh)

Bloaéplo mou mpogpyetal anod tnv avaspofila
Xwveuon Bropalag kot aflomoleital and otabpolg 219
HE EyKATEOTNUEVN LOXL < 1 MW

Bloaéplo mou mpogpyetal anod tnv avaspofla
Xwveuon Bropalag kot aflomoleital and otabpolg 209
HE eyKaTeoTnUéVn LoxL > 1 MW < 3 MW

Bloaéplo mou mpogpyetal anod tnv avaspofla
xwveuon Bropalag kot aflomoleital and otadpolg 192
HE EyKATEOTNUEVN LOXL > 3 MW



Figure 1.1

Schematic overview of inputs and outputs
of the biogases production process
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https://samalife.gr/
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HOME RECIPES PRODUCTS QUORNFINDER COOKING WITHQUORNSOS HEALTHY PROTEIN® BLOG ABOUTQUORN™  CONTACT

A UNIQUE BRAND

ADDRESSING
CONSUMER
NEEDS : 7 The solution
growth means that
protein demand will
increase by 70%*

http://www.quorn.co.uk/company/



http://www.quorn.co.uk/company/

OL QOpec (yeasts) xpnotpomoloUvTol yLa TNV mopaywyn
Tpodipwyv Kol lupwoelg (ty pnupa, kpaot). Ta
UTTOAELLpOTOL XpNoLpomolouvtal yia {wotpodEc.




Xpnon Lactobacillus otnv {Vpwon yltaovptiou
NPOC avBpwriLvn KatavaAwaon




Aélomolnon Blooaepiou yLa mapaywyn
TPOPLUWV
r Y ela Gg%# YrepSUTAacLacpos Tou puBLOD

Programme co-funded by the INVESTING IN OUR FUTURE
avantuéng KaAALEpyELWV

EUROPEAN UNION ™  CCSonssssin

* CO, enrichment for plant growth

SRR AZA A AR A A

Biomass

1 1 L I T =T N T T T T
200 400 600 800 1000 1200 1400 1600 1800

PPM CO2

* CO,enrichment for algae cultivation o growth ’ oviched lovals N

"‘\
Avantuén Twv KaAALEPYELWV
SR OAOKANPO TO £T0G

Biomass T oo omm=mE=

AUénon tn¢ nopaywyng tpodipwyv o Oeppoknmia pe xprion NAEKTPLOUOU,
Beppotntag, CO, kal BpemTikwy MPoePXOUEVA Ao Blopala




Veggie Factory: World's First Vertical Farm Run
Entirely By Robots

Article by Kurt, filed under Offices & Commercial in the Architecture category

Taking vertical urban indoor farming efficiency to the next level, a
new automated plant coming to Japan will be staffed entirely by http://weburbanist.com/

robots and produce 30,000 heads of lettuce daily.


http://weburbanist.com/

Mepoc B — EykataoTAoELC TTApAYWYNC
Bloaeplov otnv Evpwmnaikn Evwon



Napaywyn Blooeptlou kat Bropebaviou
otnv Evpwnaikn Evwon

Figure 1.2

Primary energy production by
fuel in the EU (PJ), 1990-2021

== Solid fossil fuels

=== Peat and peat products
Qil shale and oil sands
MNatural gas

== (il and petroleum products
(excluding biofuel portion)
Renewables and biofuels
Mon-renewable waste
MNuclear heat

== Heat

Source:
Eurostat (online data code: nrg_bal_c)
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Napaywyn Blooeptlou kat Bropebaviou
otnv Evpwnaikn Evwon
Figure 1.3

Final energy consumption
by sector in the EU, 2021

(9 of total in TJ) -

3%

26 %

28%

Industry
M Transport
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Households
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Napaywyn Blooeptlou kat Bropebaviou
otnv Evpwnaikn Evwon

Figure 2.8

Percentage of European
biogas production per
plant type in 2022

M Agriculture
Sewage sludge
M Landfill
B Organic municipal waste
Industrial (food and waste)
H Other
Unknown



MNoapaywyn Blroaepiov kot Blopebaviou
otnv Eupwrnaikn Evwon

. 22,500
Figure 2.10
Combined number of 20,000
biomethane and biogas
plants in Europe 17500

15,000

12,500

10,000

7,500

5,000

2,500

Number of plants

M Number of biogas plants
M Number of biomethane plants

2 2 - o 2 b 10 2 = 2 2 9 & q
< o o o o o o o
9 & S & & & & & S & & b & S



Napaywyn Bloaepiov kat Blopebaviou
otnv Eupwrnaikn Evwon
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Figure 2.2
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Number of biogas plants

Evkatootaoelc mopaywync floaegpiou
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Napaywyn Blooeptlou kat Bropebaviou
otnv Evpwnaikn Evwon
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Napaywyn Blooeptlou kat Bropebaviou
otnv Evpwnaikn Evwon
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Evkatootaoelc mopaywync floaegpiou
otnv Evpwmnaikn Evwon

Etnola mapaywyn Bloaepiou 21 bil m3 CH, (~ 21_Mtoe)
(1 m3CH, =1 Ldiesel =10 kWh)
YuVoALKO CAPEX 25-30 bil €
Etlolo OPEX 2-3 bil € / year
To kooto¢ Asttoupyiac (OPEX) mepthapavet:

— MMpounBeta mpwTwV VAWV

— Metadopd MPpWTWV VAWV KoL XWVEUEVOU UTTOAELLUOTOC
— Juvtnpnon e€omAlopou

— KatavaAwon XNULKWV Kol avaAwoLua

— O¢oclc epyaoiag



Mepoc I — ZTpatnykn yia to pebavio



English @ Search

European Commission > Energy, Climate change, Environment > Climate Action > EU Action > Climate strategies & targets >

Climate Action

Home Aboutus v Climate change v EU Action Citizens News & Your Voice Contracts & Grants

EU climate action & Green Deal 2050 lon g -term Strategy

Climate strategies & targets v

2020 climate & energy package Policy Documentation

2030 climate & energy framework

I 2050 long-term strategy The EU aims to be climate-neutral by 2050 — an economy with net-zero greenhouse gas emis-
Progress , sions. This objective is at the heart of the European Green Deal and in line with the EU’s commit-
ment to global climate action under the Paris Agreement.
Economic analysis >

Emissions Trading System (EUETS) > The transition to a climate-neutral society is both an urgent challenge and an opportunity to build a bet-

Effort Sharing: Member States' targets > ter future for all.

nnovation Fund > All parts of society and economic sectors will play a role — from the power sector to industry, mobility,

Transport » buildings, agriculture and forestry.



H European Engllsh @ Search
Commission

Home > Press corner > Commission adopts EU Methane Strategy

Available languages: English v

Press release 14 October 2020 Brussels

Reducing greenhouse gas emissions: Commission adopts
EU Methane Strategy as part of European Green Deal

Page contents The European Commission presented today an EU strategy to reduce

Top methane emissions. Methane is the second biggest contributor to
Print friendly pdf climate change, after carbon dioxide. It is also a potent local air pollutant
Press contact causing serious health problems. Tackling methane emissions is

therefore essential to reaching our 2030 climate targets and the 2050
climate neutrality goal, as well as contributing to the Commission’s zero-
pollution ambition.

https://ec.europa.eu/commission/presscorner/detail/en/ip_20 1833



Ekmoumec pebaviou

e [ewpyia — ktnvotpodla, dtaxeiplon amoBANTwWV Kol OpuKTA
KaUoLpo armoteAolV > 95% twv avBpwItoyevVwY EKTTOUTTWV

nebaviou

»“1“:.' & R oiake
i

53%

agriculture

26%

waste

19%

energy

https://ec.europa.eu/commission/presscorner/detail/en/ip_20 1833



Energy sector

* Oil & Gas methane emissions (measurement
and reporting)

* Improve leak detection and repair
» Satellite based detection and monitoring



Agricultural sector

e 2022: Development and use of digital carbon-navigator
templates at farm level to increase farmers awareness
(and data collection)

e Strategic plans for the Common Agricultural Policy
(CAP) and the national recovery and resilience plans to
support investments in biogas plants.

e 2021-2024: Horizon Europe strategic plan targeted
research on the different factors that effectively lead to
methane emission reductions, focusing on technology
and nature-based solutions as well as on the factors
leading to dietary shift.



Waste sector

e 2021-2024: Horizon Europe strategic plant targeted
research on waste to biomethane technologies.

e 2024: Revision of Landfill directive including new
techniques to reduce methane emissions, valorization
of landfill gas to generate energy and methane
oxidation technologies.

* Assistance to Member States and regions to stabilize
biodegradable waste prior to disposal and its
increasing use for the production of climate-neutral,
circular bio-based materials and chemicals, and divert
this waste to biogas production.



Eukoiplec yla TNV avamtuén tou
kKAadou mapaywync Bloagpiou

e  JUpdwva HE TN ZTPATNYLKA YL TO HEBAVIO £w¢ To 2050, N €TrjoLa KATAVAAWGN
Bloaepiov (kat BlopeBaviov) avapévetal va eivat petaéy 54 ko 72 Mtoe.

e Auto amnoutel tnv kataokeun 30,000-40,000 VEWV EYKATOOTACEWV OTNV
Evpwnaikn Evwon (3-4 povadec ava nuepa)
* To ektipwpevo CAPEX avépyetat ~ 40 bil € kot to OPEX o€ ~ 4 bil €/€to¢

| Auvouwonapoywyi Bioaspiou (Mtoe)

AuvpotoAdonn (sewage sludge) 3 Mtoe
Blopnyavika vypa anopfAnta (Industrial wastewaters) 14 Mtoe
YrioAeippota tpodipwyv (Food wastes) 16 Mtoe
Komplég lwwv (Manures) 20 Mtoe
Blopnxavika oteped anoPfAnta (Industrial residues) 24 Mtoe
Aypotika amoBAnta (Agricultural residues) ?? Mtoe

Avavewotpo udpoyovo (Renewable H,) ?? Mtoe






Méepog A — Texvoloyieg mapaywyng
Bloagpiou

Moo TOL ETUKPATECTEPA ETILXELPNMUOTLKA LLOVTEAQ
[MoLog 0 e€OMALOOC EYKATAOTACEWVY Tapaywyn¢ Bloaepiou
[Molec ot SnpoPpLAEcTEPEC TEXVOAOYLEC TTOpaAYWYNC Bloaegpiou

[MoL0 TO KOOTOC KATAOKEUNC



Engineering Procurement Construction
(EPC)

Positioning EPC contractor (Engineering, Procurement, Construction)
Price point 2000-5000 Euro/kW

Target audience Large SMEs

Offering Turn-key facilities

Key competitive advantage References, experience
Sales channels/where they sell Large SMEs

Marketing strategy Exhibitions, conferences, ads
Support Local / Remote

Shipping EUwide/ Worldwide

# of products Custom design

Strengths References, patents
Weaknesses High CAPEX

Opportunities Large market size (SMEs)

Threats Slow production process



E¢onmAlopoc povadwyv Broaspiou

Ae&apevec kal AoUeC UTTOOOUEC

MnxowvoAoylkoc e€omAlopoc (pump, mix,...)

E¢omAlo
E¢omAlo

1.000 000 €

—

10G TtapakoAouBnong Slepyactwy [200000€

10¢ aopaetac (

Health and safety)

E¢omAlo

10C Slaxelplonc

3Loaepiov

1 000 000 €

AUTOMOTLOMOL KOl EAEYXOC 100000 €

/AeLToupyia Kal cuvtnpnon

CHP = 500 kW

CAPEX =2 300 000 €



E€¢omAlopoc povadwyv nopaywync
Bloagpiou

= HAEKTPLOPOG
l— Aypotikn Blopnxavia Mupaodg Bloagpiou
levvnpla
7 ﬂlecru(o
S ;AnoGﬁKsuon
24 \ .

i L Bloaepiou

lq‘j
AY ; Bloaéplo
Yypa PR —)
amopAnTa
Oepuikn
eneepyaoia

Yypo
Altmaopa

BlopdaZa

Jteped Amaopa



OwKLoLKoL avaepOPB Lot YwVEUTEC

e OwlakoL avoepoBLoL YwVveUTEC elval LoLaltepa
dSNUOPLANC OE AVATITUCOOUEVEC XWPEC.

* To mapayouEVO BLOOEPLO TO XPNOLUOTIOLOUV Ol
KATOLKOL YLOL LOYELPEUOL KOl PWTLOMO TOU OTILTLOU

Meplocotepa amnod 40 ekat. cuotipata otnv Kiva



Avaepofiec edadodetopevec

* Edappuolovtal yla tnv eneéepyaoio KOTPLOC
e Aegv €xouv avadevon Kat Bepuavon
* YSpauAkog xpovoc mapoapoving (120-180 d)

* JNUOVTIKEC EKTIOUTIEC HeBaviov av dev UTIAPXEL
ETILDOVELOKO KAAU LU

MAeovektApata Melovektpato

ATTA KOTOOKEUN Meyahog OyKog
AmAn Aettoupyia MeyaAn €ktoon

XapnAn avaktnon Boagpiov  AUOKOAN cuvtipnon




Avaepofiec edadodetopevec

* Mapadeypa kAewotng edadodesapevng

Source: G. Wozniacka (2020) Are Dairy Digesters the Renewable Energy
Answer or a ‘False Solution’ to Climate Change? Civil Eats
(https://civileats.com)



AvoepOoLoL XWVEUTEC TTANPOUC
avadevonc (CSTR)

Ae€apevn oo okupodea 1 ATOAAL
Yuotnua Bgpuoavong

Yuotnua avadeuong

YSpauAkog xpovoc napapovig (20-30 d)

MAcovekTpota Melovektrpato

AmAn Asttoupyia Meyaho pgyebog
Méetpla mapaywyn Boaepiov  MeyaAn €ktaon
MoAAOL KATAOKEVOLOTEG Aloxelplon XwVEUEVOU UTIOA.




AvoepOoLoL XWVEUTEC TTANPOUC
avadevonc (CSTR)

* Qwtoypadlkn AMEIKOVION AVAEPOPLOU XWVEUTH TTANPOUC
avadeuong

Source: Tetoros Machines S.A. (www.tetomachine.gr)



https://www.tetomachine.gr/

AvaepOPLol YWVEUTEC KOKKWOOUC LAUOC

Avtidpaotipec uPnAou puBuoL apaywync Bloaepiovu.
XpnoLuomotloUvTolL ylo TNV eMeepyacio vypwyv armoBANTwWV.
Ta vypa anoPAnta va eival amaAAaypEVO Ao OTEPEQ KoL ALrtn

E€s1dkeupEVOC EEOTTALOUOC:
e JUotnua SLovoung uypwv amoBAnTwv
* ALOXWPLOTAC OTEPEWV - AEPLOU

YOpawAkog xpovoc rmapapovig (0.5-1 d)
PuBuoc mapaywyng Broaepiou (up to 6-7 m3/m3d)

MAcovektpoata Melovektpato

ToaxvpuBua cuothpoTa MoAUmAokog oxeSLaopuoG

Mikpo pEyebog Amattntikn Asltoupyla

YynAn napaywyn Bloagpiou MEePLOPLOUEVOL KATAOKEUOOTEG




AvaepOLoL XWVEUTEC KOKKWOOUC
LAUOC

> Bloagplo

i
';": "": ’ ’ ’
N Ll ALoXwpLoTNG OTEPEWV - AEpiou
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i Ztpwpa Kokkwdoug LAUoG
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¥ I ':':‘-1 Juotnua tpododoaiag

Source: Hydrothane STP (www.hydrothane-stp.com)



https://www.tetomachine.gr/
http://www.hydrothane-stp.com/

AvaepOLoL XWVEUTEC KOKKWOOUC
LAUOC

g thwua KOKchSouq L}\uoq

/ ‘i”m ! W Ikavotnta kaBilnong kokkwdoug LAV




[TPOKOTALOKEUQLOLEVOL OVOLEPOBLoL
xwveutec (Plug and play)

* Edappolovtol o€ MEPUITWOELC UIKPWV KOl LECOLWY ETILXELPACEWV yLa
TNV LElwon Tou opyavikol ¢opTiou Twv armoBARTWY TOUC

~
ENAVEKL20 EZFIA
ENIXEIPHMATIKOTHTA =M 014 2020
avantuén - ¢

K6 Ti
i Avirséag Me ) ouyxpnpatodoéton tng EAAGSag kat thg Eupwrnaikrig Evwong



[TPOKOTALOKEUQLOLEVOL OVOLEPOBLoL
xwvevutec (Plug and play)

EkTipunon Tou aplBpou Twv XWVEUTWV TIOU aaltouvTal YL Thv
eneéepyaoia Ktnvotpodkwy amoPAntwyv oto N. Zaveng

180
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160 140
140 11 120 20 MW 5
120
100 g1 g2
80 -
60 -
40 37
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o | ]
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5 10 20 40 80 150 300 600 900

2700

ApPLOUOC ETIXELPNOEWV

A\ELTOUPYLKOC OYKOC avaepOfLou xwveutn (m3)

e 150.000 m3 defapevwv avaepoflog xwveuonc = 150 mil € (1000 €/m3)
e 200.000 m3 Bloaéplo/ nuepa = 130.000 L diesel / nuepa
* Hpepnow o0delog 100.000 € arod tnv €€0ILKOVOUNCN OPUKTWV KAUC WY




ErtevOUTIKO KOOTOC EYKATAOTACEWV OVAEPOPLOC

XWVELONC
e Tesaosctauevi | csm | s
Large Medium Small
Simple Complex Complex
<100 600-800 1200-1500
1000-2000 3000-5000 2000-4000



JUMTEPAOOTO

* Avaepofiec edbadodeopeveg

— Eykataotdoelc xapunAov pubuou nmoapaywync Ploaspiov, dev meplexet
LNXOVLKAL LEPN, amaltoUVTaL LEYAAEC EKTAOELC, XPNOLOTIOLOUVTAL O
KTNVOTPOPLKEC LOVADEC.

* Avoaepopiol xwveutég nAnpouc avadevong (CSTR)

— Eykataotdoslc peooaiov puBuou mapaywyng Bloaepiov,
neptAapavouv cvotnua avadeuonc kat BEppavong,
XpnoLuomnolovvtaL yla tnv eneéepyaocia anoBARTwy pe uPnAn
TEPLEKTLKOTNTO OE OTEPEQA

e AvoepoBilol XWVEUTEG KOKKwSou¢ LAvo¢ (UASB)

— Eykataotaoslc uPnAov puBuol mapaywyns Bloaegpiov,
Xpnotpormotouvtol yla uypa amoBAnta (xwpilc oteped Ko Amn).



ZOOTPODEZ

KAYZIMA/ ENEPTEIA

MepLopLopO KOOTOUG

Kal e€aptnong amno
ELOOYWYEC

AINAZMATA

KTHNOTPO®DIA F—»

BIOMHXANIA
KPEATO2

!
Y

BIOMHXANIA
FTAANAKTOZ

Mapaywyn EVEPYELOG
MNapaywyn Bpemtikwy
Napaywyn CO,
Napaywyn (Bo)tpodipwv

Y

KATANAAQZH

Y

KAAAIEPTEIEZ

BIOMHXANIA ®OPOYTQN
KAI AAXANIKQN

AENTPA e BIOMHXANIA NOTQN

OEPMOKHMNIA BIOMHX. AHMHTPIAKQN

Y

Y



JUMTEPAOOTO

Tu xperalOpaoTe yio To HEAAOV:
Owovouka kivntpa (Financial incentives)
NepBaArAovtiki vopoBeoia (Environmental legislation)

Apadoelc evaloBntonoinon (Social awareness and
participation)

NEeC TEXVOAOYLEC KL VEQL ETILXELPNMUATIKA LLOVTEAQL

2UVEPYAOLEC (LNXAVIKWY, ETILOTNUOVWY, TIOALTIKWY, ETALPLWY,
KATT)



Mepoc E - NopoBetiko mAatiolo



NopoBetiko mAatiolo

Ertthoyn mpwTwv VAWV

Mpo-eneepyaoia Kavoviouog (EK) aptB. 1069/2009
TPWTWV VAWV Kavoviopdc (EE) aplB. 142/2011
MeptBallovtikn N. 2943/2016 (DEK 2471/B/10-8-2016)
5e108¢
aoetodothon N. 4014/2011 (DEK 209/A/21-9-2011)

Altnon cuvbeong ue AEAAHE

Aflomoinon xwvepévou UAKoU YA 1420/82031/2015 (DEK 1709/B/17-8-2015)

KYA 166640/2013 (DEK 554/B/8-3-2013)



DEK 2471/B/10-8-2016

* AplBu. AlNA/owk. 37674 «Tpomormoinon Kat KwOLKoTolnon TS UTTOUPYLKAG
anodaonc 1958/2012 - Katataén Snpuociwv Kot LOLWTLKWY EPYWV Kot
SpaOTNPLOTHTWY OE KATNYOPLEC KAl uTTOKATNYOpPLeEC cUUdWVA PE TOo APOpo
1 napaypadoc 4 tou N. 4014/21.9.2011 (DEK 209/A/2011) 6nwc auth
EXEL TpOTIOTIOLNOEL KOLL LOYVELY

Epyoridpastpwotia | AL | A2 | B_

Eykataotdoelg emetepyaociac pn
ETUKWVOUVWV amoBANTWVY MPOC Q >100.000 t/étoc Q< 100.000 t/étoc  --
napaywyn Broaepiov (epyaocia R3)

HAektpomapaywyn amno otabpoug

' : P> 10 MW P <10 MW -
BlopeuoTtwv Kal Blokauoipwv: 0 0

a) HAektpomapaywyn HeE kavon

SerEaion P>3 MW P<3 MW --

Q: EtAola apoyn anoBAnTwy nmpog eneéepyaoia
P: EykateotnUéVn LOXUG NAEKTPOTIAPAYWYNC



e F

Katnyopiec {wikwvV UTOTIPOIOVIWYV

e Ta {wiKA LTTOTIPOIOVTO KATNYOPLOTIOLOUVTOL OF
eLOLKEC KaTNYOopLeC avaloya UE To eTiinmedo
kKlvdUvou mou tapouaotalouv yla tn dnuooia
LYVELQ KalL TNV VyElo TwV {wwv.

Kavoviopog (EK) aptB. 1069/2009 tou Eupwmaikol KowvoBouAiou



YAwka tnc katnyoptiac 2 (ApOpo 8)

e ZWLIKA LUTTOTIPOLOVTA TIOU TIEPLEXOUV LOAUCOTIKEC
OUOLEC

* Mpoiovta {wKNC TPOEAELONC TA OTtoLa £XOUV KPLOEL
akATAAANAQ yla KATOVOAWGON oo Tov avOpwro

e Zwa Kol pEPN (wwv nov Bavatwbnkav oto mAailolo
LETPWV e€aAelnc vooou

Kavoviopocg (EK) apt8. 1069/2009 tou Eupwmnaikol KowvoBouAiou



Anoppwdn kot xprion VAkwv katnyopiog 2 (ApOpo 13)

e Amnoppintoviol w¢ anoBAnTo LECW AMOTEGPWONC
e Emnewta ano petanoinon (Bspuikn enetepyaocia):
— Amoppintovtal o€ EYKEKPLUEVO XWPO UYELOVOULKAC TAdNC

— XpNOoLHoToLloUVTaL YLoL TNV TIOLPOACKEUN OPYOLVLKWV
Atmaopatwy N BeAtiwtikwyv edadouc npoc dtabeon otnv
ayopa

— Autaopatonolovvtal N petaoxnuotifovtol os floaEpLo

— XpnoLpomotlouvtal WS KAUOLLO YL KAUon UE N XWPLE EK
TWV MPOTEPWV UETATIONON

Kavoviopog (EK) aptB. 1069/2009 tou Eupwmnaikou KowoBouAlou



YAwka tn¢ katnyopioc 3 (ApOpo 9)

2dayla kat HEpN oPayEVIWV VYELWV {wwV (KataAAnAa yLa katavaiwaon)
daylo R mTwpaTa Ta onola dev mapouvciacayv Kaveva onpeio acBevelag
KedbaAla mouAepLlkwv

MpoPLEg kal SEppata, KEpaTa Kal todla, TPLXES xolpwy, ptepa

Alpa (wwyv, Ta omoia dev napouciacav Kaveva onUeio aocBEvelag

ZWLKA LTTOTTPOLOVTA OO TNV TAPAYWYI) TIPOLOVTWYV avBpwTILVNG
KatavaAwong (oota, Alnn, petamnoinon yaloktog)

Mpoiovta {wikng mpogAeuonc N eldwv dtatpodnc (mpofAnpata Katd TNV
TIOPOLOKEU 1] EAATTWHLATLKY) CUCKELOGLA)

Zwotpodn wwv cuvtpodLdg kot {wotpodEC IwIKAC TTPOEAEUONG
Alpa, mAakouvtac, HaAAL Ptepd, vwTo yaia amo vyl {wa
Y6poBia {wa Kat HEPn auTwy Ta omtoia Sev mapouciocav acBEveLla
ZWLKA uTtoTtpoiovTa oo povadeg petamoinong vdpoRLwv lwwv
Amwdn¢ LoToc arno vy wa

YrioAelppota tpodipwv

Kavoviopog (EK) aptB. 1069/2009 tou Eupwmnaikou KowoBouAlou



Anoppwdn kot xprion VAlkwv katnyopioac 3 (ApOpo 14)

Amtoppintovtal w¢ amoBANTo LECW ATIOTEPPWONC LE N XWPLS
EK TWV TIPOTEPWV HETATIONON

ATIOPPLITTOVTOL OE EYKEKPLUEVO XWPO UYELOVOULKAC TadNC,
ETIELTAL OTTO YETATIOLNON

MetamotoUvTal Kol XpNOLLLOTIOLOUVTAL VLol TNV TIAPOOKEUN
(wotpodnc yla ektpedopeva {wa, youvodopa Kot {wa
ouVTPOPLAC

XPNOLLOTIOLOUVTOL VLA TNV TTAPOCKEU OPYAVIKWY AUTACUATWV
N BeATtlwTikwv edadouc

Atoopatonolovvtal 1 petooxnuatiloviol os floagplo

XPNOLLOTIOLOUVTAL WG KAUGCLO YLOL KAUOHN KE N XWPLG EK TWV
MPOTEPWV HETATIOLNON

Kavoviopocg (EK) apt8. 1069/2009 tou Eupwmnaikol KowvoBouAiou
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