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2toxol Blopebaviou - RePower

What it takes to produce 35 bcm biomethane by 2030

1 _Mobilising sustainable biomass
From 3 bem biomethane and

17 bem biogas production ‘ 2 . . =
today .85 bom biomethane Increase biomethane production capacity
© Scale up production (a) Capital investment of €83 billion in new production capacity
of (new) biomethane

plants

-

1000 large-scale anaerobic
digestion based biomethane plants
16 min m*/year and €35 million CAPEX per
installation, producing at €55/MWh

35 bcm éi
biomethane Gass 2 d—

smaller anaerobic digestion

by 2030 based biomethane units

4 min m®/year and €12 million CAPEX

per installation, producing at €80/MWh

S A )
© Upgrade (part of)

existing local biogas k (b) Option to upgrade biogas plants and invest in gasification
plants to biomethane

Upgrading existing biogas plants T : SEi

. . Investing in maturing gasification
o omoffiane P s car =k . Q technolggies will allgwg part of
oz bcm 20 t_han_e ) r-1 the 35bcm to be produced from
2030, potentially delivering a

large part of the 35 bcm target. rosKdiuos:



Ektipnogic duvapikou Blopadac
otnVv EE to 2050

Units: TWh/year

0 100 200 300 0 50 100 150 200 250 300
France 293 Hungary 23
Germany 193 Czech Republic 22
Sweden 142 Belgium 22
Spain 125 Latvia 18
Italy 121 Lithuania 16
Finland 111 Ireland 13
Poland a1 Estonia 12
Austria 2B Slovakia B
Romania 76 Norway 7
LInited Kingdom 74 Slovenia 5
Portuga 45 Switzerland 1
Greece 36 Croatia 0
Bulgaria 34 Cyprus | 0
Metherlands 29 Luxembourg | O
Denmark 26 Malta 0

Figure 13 Current biomass feedstock availability by country (EU plus Norway, Switzerland)
Mnyn:DNVGL



Ektipnogic duvapikou Blopebaviou
otnVv EE to 2050
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Figure 1: Biomethane potential 1G+2G per country in 2050 [TWh]
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Ektipnoeic mapaywyncg Blopebaviou
ava mpwtn UAN yua to 2050 (TWh)

Apenpomopeg (evaiiayr KaOAAEPYEI®V) 6,87

A€PLOTTONOT WO SACTKA 6,30
25,29

Mnyr: EBA 2021
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Movada avaBabuionc Bloagplou




Movada avaBabuiong Bloagplou Malmo
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Movada avaBabuionc Bloagplou
oto Malmo/Xoundia




Bioagpio-Blopebavio otnv EE

< 18.744 povaodeg Bloaepiou, 880 BiopeBaviou otnv EE
(2020), 992 povadec Blopeeawou otnv EE to 2021

2 2ZuvoAkn mapaywyn Bloagpiou: 159 TWhn 15 bcm

2 JUVOAIKN symrscrnpsvn nASKrlen loxuc 11.100MW kat
mapaywyn 64 TWh nAektplkng evepyetac (2019)

< H ektipwpévn 1oxug amo Blopedavio sivat 3,71 GW Kal
avtiotolxa n £Tnold TApayopEVN EVEPYELT sKtlpnGnKs o€
32 TWh/€tog n 3 becm (2021)

Mnyn: EBA - European Biogas association 2021



Movaodec Biopebaviou otnv EE
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i
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207 20e 2018 2020 202

a 2021 Includes plants that hawve started untll 08-09/202, subject to the data avallabliity of each courtry.

Mnyn: Gas for Climate 2021



Mapaywyn Blopebaviou (GWh) ava
xwpa otnv EE

Mnyn: EBA - European Biogas association 2021
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Biomethane purchase price depending on
the type of waste and the facility's maximum
140 €/MWh biomethane production capacity
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= Oiomethane reference price

mm Feference rate + wastewater
treatment residues bonus

60 Heference rate + bonus for

agricultural and agrifood waste

80

40 === Reference rate + urban waste honus
20 mes | gndfill biomethane
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Accelerated Decarbonisation Pathway
towards an optimal role for gas in
a net-zero emissions energy system

Methane @
Hydrogern i

Policy recommendations

o Adapt the EU regulatory framewark to make gas infrastructure future proof in
an integrated energy system. It will be a key asset for the sustainable and cost-
efficient decarbonisation of the European economy.

Stimulate the production of biomethane and hydrogen by a binding mandate
for 10% gas from renewable sources by 2030,

2000
2030
2040
2050

Foster cross-border trade of hydrogen and biomethane, by amongst others a
well-functioning Guarantee of Origin systern. Clarify market rules for green and
blue hydrogen including for hydrogen transport.

o Incentivise demand for hydrogen and biomethane by strengthening and
broadening the ELJ Emissions Trading Systemn [ETS) combined with targeted
and time-bound Contracts for Difference.

2020
2030
2040
2050

Blomethane i
Power to methane
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ANAEROBIC DIGESTION JOBS

JOBS PER COST DIRECT VERSUS
CATEGORY INDIRECT JOBS
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Mnyf: GAS FOR CLIMATE



Baoikog otoxocg otnv EAAada

H diepeuvnon twyv duvatotNTwy a&lomoinong TOMKWY AVAVEWOCIHWY
Mnywv Evépyelag (AME), kat o ouykekplyeva Bilopalag
(KTNVOTpOWIKA amoBANTd, opyavikd UTIOTIPOLOVTd) w¢ EVAAAAKTIKO
Kauolho Yld Tapaywyrn €EVEPYELAC HPE ONUAVTIKA TEPIBAAAOVTIKA,
KOLVWVIKA KAl OLKOVOUIKA OPEAN, OE TTEPLOXEC HE UYNAO OUVAUIKO.



OewpPNTIKO OUVAULKO KTNVOTPOPIKWY,
oltnpwyv & AZA yla tnv mapaywyn
Biopebaviou-2021

EIAOZ APIOMOZ APIOMOZ Tovou/Etog m3/étog MWh/étog
AIFOMNPOBATA 86.386 16.062.454 12.046.841 532.743.739 5.136.609
BOOEIAH 15.862 883.654 10.549.544 152.024.178 1.465.787
XOIPOI 2.463 720.106 756.292 9.866.354 95.129
OPNIOOEIAH 2.613 106.425.289 | 601.682 33.397.651 322.013
SYNOAO 107.324 124.091.503 | 23.954.359 | 728.031.921 7.019.538
AXYPO ZITHPQN 930.000 219.825.579 2.185.066
OPTANIKO AZA 901.839 70.136.868 676.246
SYNOAO " 9.880.850
*0IKIOKOI KaTAVAAWTEC, ENIXEIPNOEIC

13.130.000 MWh




REDUBAR project- Valencia 27-05-2008

B eovear  (CYBK ik oresten 36 I 5
EU-Project REDUBAR:

Upgrading of Biogas to Biomethane and its Injection into the Grid.
Experiences and Proposals to Surmount Non-technical Obstacles | w2

Intelligent Energy

Authors:

E. Oettel, D. Brokow, |. Rickert, Fordergesellschaft Erneuerbare Energien e.V. (FEE), P. Albring, Institut for Luft- und Kdltetechnik gGmbH
(ILK), Dresden, P. Schrum, M. Tauschke, Bundesverband Biogene und Regenerative Kraft- und Treibstoffe e.V. (BBK), Erkner,

J. Schmidt-Wottrich, A. Harms, Rechtsanwdlte Schmidt-Wottrich und Partner, Berlin, Christos Zafiris, CRES, Athens

Contact:

FEE Fordergesellschaft Erneuerbare Energien e.V. (Society for the Promotion of Renewable Energy), Berlin, Germany,

ohone: +49-(0)30-65 76 27 06, fax: +49-(0)30-65 76 27 08, info@fee-ev.de, www.fee-ev.de

Strategic vision, obstacles and first proposals

Vision

‘We should leave the oil, before the oil leaves us.” Fatih Birol, Chief Economist of IEA[1] At the beginning of 2008 uncovered demand exceeded
already 12.5 million barrels of oil per day of total worldwide daily production of about 84 million barrels of crude! [1] The European Union (EU) is
committed to a long term vision to combat climate mitigation and improve energy security by binding targets of 20 % improvement of energy
=fficiency, 20 % higher application of renewable energy sources and 10 % share of biofuels by 2020. [2] Under idealized conditions would it be
theoretically possible to substitute almost the complete amount of now imported natural gas to the EU by establishing biomethane and bio-SNG
(substitute natural gas) plants in 25 km and 150 km corridors along the pipelines on both sides from Russia to Western Europe.[3]

Main barriers and obstacles (BaO) First proposals for solutions
Up to now, REDUBAR partners have identified as most important * First, most important step is to elaborate comprehensive biogas,
for the EU and most of the MS non-technical BaO groups: biomethane and bio-SNG strategies
SUB10012, 50013, 21 political aspects at regional, national and - Create conditions for profiable oper — State-of-the-art of biomethane injection into the grid in Germany and Greece
Piants for Injection of Biagas into the Natural Gas Grid
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