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Biogas and Biomethane production in Germany D@
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A Biogas andbiomethaneprimarily used in the CHP
sector

A Biomethane as a transportation fuel is primarily
generated from waste and residues; Biomethane
as a fuel plays a minor role, but is increasing;

In total in 2020: ~884 GWh(comparedto 389
GWhin 2018) (BMWi2021)

References: DBFZ 2021, based on data from BMWI (2021) and dena (2021).
BMWi (2021): Zeitreihen zur Entwicklung der erneuerbaren Energien in Deutschland unter Verwendung von Daten der Arbeitsgruppe
Erneuerbare Energien-Statistik (AGEE-Stat) (Stand 02/2021).dena (2021): Biomethane Report.



Around9,000 biogas plants (biogas production plants) in Germanyare already in operation with
on-site electricity generation. Thereof, almost 230 biogas plants produce biomethane by upgrading

the biogas (biogas upgrading plants). In total, 10 billioniogas production incl. biomethane in
Germany (> 100TWh,J).

Against the background of the changed legal framework conditions new plants were reduced
significantly.

In view of the fact that the fixed feean tariff (FiT) will expire for a large number of plants by 2030,

new requirements and challenges will arise for biogas plants operators. Occasionally, biogas plants
go out of operation.

Biomethaneis also flexible in terms of location, time and type of utilization of the gas compared to
plants with onsite power generation concepts. This flexibility is paid for with additional costs for
upgrading and feedn, as well as greater restrictions regarding the choice of location.



Biogas plants in Germany
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Biogas plants (2020) ~ 9,000 plants (including shutdowns)
A~ 8,800 on-site electricity conversion of biogas
A~230 upgrading to biomethane

Installed electrical capacity

A 6,9 GW,

Gross electricity production

@ A 31,3 TWh

Heat supply

A 16,7 TWh
© GeoBasis-DE/ BKG (2018); © Deutsche Post Direkt GmbH h
© Deutsches Biomasseforschungszentrum gemeinnitzige GmbH, 2020

References: Figure - DBFZ Database biogas, state 6/2020, Biogas plants: estimation DBFZ 2021 and dena 2021.

Data regarding electricity/heat/installed capacity according to BMWI 2021.



Feedstock - biogas plants DBFZ
In total manure and renewable resources account for more than 90 % of the biogas in Germany
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References: Database biogas DBFZ; operator survey 2019 (reference year 2018)



Biogas upgrading plants
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2020: ~ 232 upgrading plants (with 222 locations) providing
biomethane with a feedn capacity of
~ 146.959 m?3/h in operation (dena2021)

Feedin of biomethane in 2020 around 9.8TWh,, (dena2021)

while sales in the CHP sector were primarily generated from
biomethane based on energy crops, biomethane as a
transportation fuel is primarily generated from waste and
residues

Option: gas trading or use as fued, additional revenues from
biofuel quota in addition to the prices for natural gas (filling
station)

Dena (2021):Biomethanereport 4/2021.

DanieltGromke, J., Denysenko, V., Liebetrau, J. (2019)e r m a exgelbeacewith biogasand biomethane
In: Mathieu, C. anceyMazzega M-A eds. ) , 0 B ibmmethaneia Butbpe:Lessonsfrom Denmark,
Germany andtalyd , £t U dOefd, Aghie2019;



Biomethane - Used upgrading technology
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predominantly technologies used
water scrubber, pressure swing
adsorption and chemical scrubber

In comparison to preceding years
membrane separation technologies
have been utilized increasingly

Different manufacturers of biogas
upgrading plants operate at the
market using several upgrading
technologies.

All technologies available for smaller
upgrading capacities (~ 50350m3¢p
raw biogas /h)

ReferencesDBFZ bi omet hane plantsd database as of 01/ 2019.
DanietGromke, J., Denysenko, V., Liebetrau, J. (201@)e r m a expebescewith biogasand biomethane In: Mathieu, Cand EylMazzega M-A
(eds. ) , oaBd bimmgethanein Europe:Lessonsfrom Denmark Germanyand Italyd Etudesde | 8, Ifrf, Apiil 2019.



Biogas production on district level

Current electricity from biogas and
biomethane ~32 TWhel A utilization
biogas (CHP): ~ 100 Wh, per year
(Without losses, only CHP sector)

Assessments for potentiatefittings of
existing biogas plants (with onsite
electricity generation) based on:
Aplant size

A (low) heat utilization
Alnfrastructure, gas feedn potential

Biogas production
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Biogas production in 2015 in kWhy,,, based on electricity production
of biogas plants in 2015 according to DBFZ allocations of BNetzA-database
and the assumption of an average electrical efficiency of 38%

© Deutsches Biomasseforschungszentrum gemeinnitzige GmbH, 2017

References: Database DBFZMikroBGAAuplishedin Beil et al.2019 (Jointpr oj ect 0G® Md kp p®BrGtAeAd by t he Feder al Mi nistry
Agriculture through Fachagentur Nachwachsende Rohsto#d/. (FNR). 9



Biogas production vs. feedin potentials T
(gas distribution level)

A significant differences on district level
A available biomass potentials higher than the gas
demand MinFlow) particularly occur in the north
and south of Germany
A Estimatiorn focus on existing biogas plants with
following parameters:
A > 400 kW, (rated power resp~250 m3/ h),
A share of external heat utilization less tha@5% - 50%,
A determined feedin potentials at distribution level
(min-flow)
A ~ 300 -600 biogas plants with approx. 200
-400 MW, suitableto providebiomethane
A Without limitation of feedin (~20% of
plants)
A Increaseof the potential by merging several
biogas plants to centralized upgrading plants
possible orcapacityexpansionmeasures

References: Database DBFZnd DBI 2018, eMikroBGAAuplishedin Beil etal. 2019( J o i nt eNikroBGAAc tsu@ppor t ed by t he Feder al Mi n
of Food and Agriculture througkachagenturNachwachsendeRohstoffee.\V. (FNR). 10



