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Distribution of biomethane plants in Switzerland

15.04.2021 IEA Bioenergy Task37, Workshop Biomethane 4.21

Source: VSG/ASIG Jahresstatistik 2021
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Energy Strategy 2050

15.04.2021 IEA Bioenergy Task37, Workshop Biomethane 4.21

Source: BFE 2018

3 Pathways: Energy Effieciency + Renewables + «No Nukes»
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Pathway 1: ENERGY EFFICIENCY is on track
Energy Strategy 2050

15.04.2021 IEA Bioenergy Task37, Workshop Biomethane 4.21

Source: BFE 2018
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Pathway 2: RENEWABLE ENERGY is on track as well, but:
Energy Strategy 2050

15.04.2021 IEA Bioenergy Task37, Workshop Biomethane 4.21

Source: BFE 2018

Biogas 
372 GWh in 2019

plays a role but faces only a restricted additional sustainable 
potential of resources of 8300 GWh. 

 Demand for renewable gases and imports!
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Pathway 3: WITHDRAWAL FROM NUCLEAR ENERGY
Energy Strategy 2050

15.04.2021 IEA Bioenergy Task37, Workshop Biomethane 4.21

Source: BFE 2018
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District heating outbeats biomethane for transport.
Strategy in the gas sector

15.04.2021 IEA Bioenergy Task37, Workshop Biomethane 4.21

Source: VSG 2019

 Increase of renewable gases up to 30% in the heating sector till 2030

 Pursuing a decarbonization of the gas supply to reach the goal of a climate-neutral 
energy supply by 2050 

 promoting renewable gases from biogas. Funding scheme since 2011.

 converting surplus renewable electricity by power-to-gas technologies

 only renewable electricity to produce renewable gases (CH4, H2)

 promoting the import of certified green gases meeting ecological and social sustainability 
standards (PoS).



Injection into distribution network

Injection point

Transport pipelines

Trans-European transport pipelines

Possible or planned injection points

Gas supplies
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Trans-European high-pressure vs local low-pressure network
Swiss Gas Infrastructure

15.04.2021 IEA Bioenergy Task37, Workshop Biomethane 4.21

Number of local gas suppliers 110

Length of the pipeline network *) 20’431 km

- Transport network (> 5 bar) 2’271 km

- Distribution network (up to 5 bar) 18’159 km

*) From 2018, as 2019 data was not available at the time of writing 
Source: VSG, Swiss Gas and Water Industry Association (SVGW)

Source: Gazenergie 2020
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Chose, whom you depend on!

Origin and gas usage in Switzerland

15.04.2021 IEA Bioenergy Task37, Workshop Biomethane 4.21

Source: Gazenergie 2020; Producing countries according to respective 
country mix. For NL: GasTerra. Volume basis: VSG and Swissgas statistics.

Households
Industry
Services
Transportation*)

Other
Total

*) Incl. gas consumption of the compressors for 
operation of the transit gas pipeline
Source: Swiss overall energy statistics 2019

EU

Norway

Russia

Other

Total

Transport plays no significant role!
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Legal aspects of the feed-in of renewable gases

15.04.2021 IEA Bioenergy Task37, Workshop Biomethane 4.21

Source: Aqua & Gas 2020

 SVGW-Regulation G13 “Feed-in of renewable gases"

 SVGW-Regulation G18 “Gas composition“

 SVGW-Regulation G11 “Gas odorization"

 SVGW-Regulation G209 "Technical acceptance, approval and operational supervision 
of plants for the feed-in of renewable gases"

 Periodic technical inspections of the biogas injection plants by Approval and market 
surveillance authorities (ZMS)

 SVGW-Regulation G210 "Approval and market surveillance authorities (ZMS)" 
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Requirements on the feed-in of renewable gases

15.04.2021 IEA Bioenergy Task37, Workshop Biomethane 4.21

Source: Aqua & Gas 2020

 Gas quality: CH4 > 96 vol.-%
CO2 < 5 vol.-%
H2 ≤ 2 mol-%
O2 ≤ 3 mol-%
H2S ≤ 5 mg/Nm3

H2O  -8°C dew point

 Methane Slip (gas upgrading):
 Commissioning before December 31, 2013: 5 vol.%
 Commissioning after December 31, 2013: 2.5 vol.%
 Request from Academia: <1 vol.% 

 Odorization: Tetrahydrothiophen (THT) concentration ≥ 10 mg/Nm3

 For Power-to-Gas systems (G13):
 H2 has to be produced by renewable energies 
 CO2 or CO must not come from processes that produce carbon dioxide or carbon monoxide 

specifically for methanation, but rather from waste sources.
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Gas consumption and biomethane production in 
Switzerland

15.04.2021 IEA Bioenergy Task37, Workshop Biomethane 4.21

Gas consumption in Switzerland
(Natural gas and biogas)

Gross consumption Ho
in gigawatt hours, GWh.

Injection of Swiss Biogas

Source: Importers, Transitgas AG, 2019 Source: VSG 2019, 2020; ASIG 2019, 2020

Number of biomethane plants 13 15 14 17 21 25 28 28 24 37

Imported biomethane (GWh) 124 186 294 433 529 648
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AD: 120 agriculture / 30 industrial wastewater / 26 OFMSW / 270 WWTP 
digesters / 2 landfill  42 biomethane upgrading plants: 10 % !

Distribution of the biogas plants in Switzerland

15.04.2021 IEA Bioenergy Task37, Workshop Biomethane 4.21

Source: Geoinformation des Bundes (GKG) 2019, VSG/ASIG Jahresstatistik 2021

Biogas Use
Domestic
production

[TJ/a] Trend

Biogas total 5467 

- Electricity to grid 1340 

- Used Heat 1242 

- Biomethane 1300 

- Sewage sludge 665 

- OFMSW 503 

- WWTP Industry 96 

- Agriculture 36 

- Landfill 0

- Parasitic & 
losses

1585 29%
Biogas plants
Gas infrastructure
Biomethane plants
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From adsorption (PSA) and chemical absorption (Amine) to permeation 
(Membranes). Only 1 H2O Absorption (PWS)

Processes for gas upgrading

15.04.2021 IEA Bioenergy Task37, Workshop Biomethane 4.21

Type of separation Process / Technology Separation effects
Adsorption Pressure Swing Adsorption (PSA) Adsorption of CO2 on carbon 

molecular sieve (CMS) at 8-10 
bar: >96% CH4

Physical
Absorption

Pressure Water Scrubbing (PWS) Dissolution of CO2 in water by 
partial pressure increase: >97% 
CH4

Chemical
Absorption

Amine Scrubbing 
(MEA Monoethanolamin,

DEA Diethanolamin)

Chem. reaction of CO2 with 
solvents: >99% CH4

Permeation Membrane Separation Process Selective permeability 
Polymer membrane: > 97% CH4

Cryogenic process Low temperature technology Phase separation of liquid CO2
and gaseous CH4 > 99,9% CH4

In Switzerland: 57% Membrane Separation Process, 37% PSA and Amine Scrubbing
Source: Aqua & Gas 2020, IEA 2021



PLACE SUBSTRATE UTILISATION CH4 (%) TECHNOLOGY PLANT CAPACITY    
(Nm3/h Raw gas) IN OPERATION SINCE

Aarberg Sugar Mill Gas grid 60 Direct injection 500 2013
Bachenbuelach II Biowaste Gas grid 96 Membrane 220 2019

Bendern Sewage Sludge Gas grid 96 Chemical scrubber 170 2013

Buchs SG Sewage sludge Gas grid 96 Membrane 60 2015
Colombier Sewage sludge Gas grid 96 Membrane 50 2019
Cossonay Sewage sludge Gas grid 96 Membrane 20 2020

Emmenbrücke Sewage sludge Gas grid 96 PSA 180 2005

Frauenfeld Sugar Mill Gas grid 60 Direct injection 500 2014

Fribourg Sewage sludge Gas grid 96 PSA 250 2012

Geneva Sewage sludge Gas grid 96 PSA 350 2013
Grenchen Sewage sludge Gas grid 96 Membrane 130 2019
Herrenschwanden Sewage sludge Gas grid 96 Chemical scrubber 1500 2013

Inwil Biowaste, manure Gas grid 96 Chemical scrubber 520 2008

Obermeilen Sewage sludge Gas grid 96 Chemical scrubber 100 2008

Martigny Sewage sludge Gas grid 96 Membrane 100 2015

Münchwilen Animal by-products Gas grid 96 Chemical scrubber 1000 2011

Nesselnbach Biowaste Gas grid 96 Membrane 600 2018

Niedergösgen Paper Manufacturing Gas grid 96 Membrane 430 2017

Niederuzwil Biowaste Gas grid 96 Membrane 350 2017
Lavigny Biowaste Gas grid 96 PSA 300 2009

Pratteln Biowaste Gas grid 96 Membrane 300 2006

Reinach Sewage sludge Gas grid 96 Membrane 90 2015

Roche Sewage sludge Gas grid 96 PSA 250 2009

Romanshorn Sewage sludge Gas grid 96 Membrane 25 2007
Schmerikon Sewage Sludge Gas grid 96 Membrane 70 2019
Zuchwil Emmenspitz Sewage sludge Gas grid 96 Membrane 250 2014

Turgi Sewage sludge Gas grid 96 Membrane 80 2017

Uetendorf Sewage sludge Gas grid Membrane 325 2017

Vetroz Biowaste Gas grid 96 Chemical scrubber 350 2014

Volketswil Biowaste Gas grid 96 Chemical scrubber 250 2010

Wetzikon ZH Sewage Sludge Gas grid 96 Membrane 60 2016

Widnau Biowaste, manure Gas grid 96 Membrane 220 2008

Brugg-Windisch Sewage sludge Gas grid 96 Membrane 80 2017
Windisch Sewage Sludge Gas grid Membrane 63 2016

Winterthur Biowaste Gas grid 96 Chemical scrubber 300 2014

Zurich Sewage sludge, Biowaste Gas grid 96 Chemical scrubber 1400 2013
Biel Sewage Sludge Gas grid 96 ??? ??? 2021

Chur Manure Gas grid 96 ??? ??? 2021

Collombey Sewage sludge Gas grid 96 Membrane 20 2021

Dietikon (Limeco) Sewage Sludge Gas grid 96 Biological Methanation 230 2021

La Chaux de Fonds Manure, Biowaste Gas grid 96 Membrane 240 2023
Lenzburg Sewage sludge Gas grid 96 Membrane 120 2018

Stabio ??? Gas grid 96 ??? ??? 2021

Tägerwilen Manure Gas grid 96 Membrane ??? 2021

Thun Sewage sludge Gas grid 96 Membrane 300 2018
Utzensdorf Biowaste Gas grid 96 PSA 100 2009

Bure Manure vehicle fuel 96 Membrane 4 2020

Frutigen Sewage sludge vehicle fuel 96 Membrane 20 2019

Rapperswil-Jona CO2 Capture vehicle fuel 96 Catalytic Methanation 1.2 2019
Reiden Manure vehicle fuel 96 Membrane 3 2013

Schoenenwerd Sewage Sludge vehicle fuel 96 Membrane 10 2016
Thayngen Manure vehicle fuel 96 Membrane 30 2021

Zuchwil Manure vehicle fuel 96 Membrane ??? 2022
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Biomethane plants in Switzerland

15.04.2021 IEA Bioenergy Task37, Workshop Biomethane 4.21
Source: IEA 2021

46

7

31

9
6 2 1 1

Distribution of Biomethane upgrading 
plants

 oldest: 2005
 Boom since 2012
 <2015: PSA + Amine Wash
 >2015: Membrane & Amine Wash
 Largest: 1500 m3/h raw gas
 Smallest: 3-4 m3/h raw gas
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Example of a local biomethane plant for vehicle fuel

15.04.2021 IEA Bioenergy Task37, Workshop Biomethane 4.21

Source: Chlaus Lötscher 2018

 Location: Frutigen (Bern)
 Substrate: Sewage sludge, aquaculture sludge and food waste
 Gas upgrading: membrane
 Plant capacity:  20 Nm3/h raw gas, 120 kW

 100 cars for 12’000 km/a, 10 trucks 24’000 km/a

Source: fahrBiogas 2019



18

Store and Go
Power-to-Gas 

15.04.2021 IEA Bioenergy Task37, Workshop Biomethane 4.21

Source: Grinix 2020, Expertengespräche PtG OST

 Project from the EU H2020
 Topic: Energy storage on a large scale
 27 partners from 6 European countries
 Project duration: 03/2016 - 02/2020
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Store and Go
Power-to-Gas 

15.04.2021 IEA Bioenergy Task37, Workshop Biomethane 4.21

Source: Grinix 2020, Expertengespräche PtG OST

 Project from the EU H2020
 Topic: Energy storage on a large scale
 27 partners from 6 European countries
 Project duration: 03/2016 - 02/2020

Plant size: 1 MW
Catalytic methanation
CO2 from bioethanol plant
Wind
50 bar transmission grid

Plant size: 1 MW
Catalytic methanation
CO2 from air (DAC)
Wind and PV
LNG (Liquefaction)

Plant size: 700 kW
Biological methanation
CO2 from WWT
Water and PV
Distribution network

Three demonstration plants
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Demonstration plant Falkenhagen, Germany: Honeycomb Reactor
Store and Go

15.04.2021 IEA Bioenergy Task37, Workshop Biomethane 4.21

Source: Grinix 2020, Expertengespräche PtG OST

 Load jumps of up to 10 % points possible without loss of quality.
 Continuous operation and remotely monitored operation were successfully tested.



 Load jumps of up to 30 % points possible without loss of quality.
 Continuous operation with variable load is possible without loss of quality.
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Demonstration plant Solothurn, Switzerland: Biological Methanation
Store and Go

15.04.2021 IEA Bioenergy Task37, Workshop Biomethane 4.21

Source: Grinix 2020, Expertengespräche PtG OST

Reactor and agitator

Dosing station for nutrients, cold 
water set, pH value measurement

Technical area: 
Heating/cooling, CO2 
buffer storage and 
gas analysis

Control room

Gas processing, flare, 
drying and feeding point



Millistructure reactor concept:
 Millimeter-scale reaction channels  Intensification of heat and mass transfer.
 Millimeter-scale catalyst particles  high catalyst density & easy loading

Efficient cross-flow cooling with thermal oil

Advantages of the millistructure reactor concept
 High thermal control  Very slow aging of the catalyst
 Modular concept / easy maintenance
 Compact / safe

 Load changes of up to 20%-points in a few minutes possible.
 Flexible load operation up to 20% possible (10 Nm3/h).
 Recirculation of product gas has high influence on the gas quality.
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Demonstration plant Troia, Italy: Millistructrure Reactor Comcept
Store and Go

15.04.2021 IEA Bioenergy Task37, Workshop Biomethane 4.21

Source: Grinix 2020, Expertengespräche PtG OST
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On going Power-to-Gas projects

15.04.2021 IEA Bioenergy Task37, Workshop Biomethane 4.21

Source: LImeco 2020, Erfahrungsaustausch PtX OST

 CarbonATE: Development of an enzymatic CO2

capture strategy for optimized microbiological 
methanation.
 7 partners from Austria and Switzerland

 Power-to-Gas plant Limeco
 First industrial Power-to-Gas plant in Switzerland
 Electrolyzer: 2.5 MW, 450 Nm3 H2/h
 Renewable gas production: 18 GWh/a

 BioBoost: Flexible Biogas-Booster
 3 partners from Switzerland
 Study on the feasibility and economic viability of 

biological methanation at Reinach WWTP
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Thanks for you attention!

urs.baier@zhaw.ch
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