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RENEWABLE GASFIELD
A holistic power-to-gas approach with PEM 

electrolysis and catalytic methanation

Bernhard Mayr

EnviCare® Engineering GmbH
engineering for process technology
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EnviCare®

➢ Active in renewable energy 
since 1998

➢ Engineering consultant for
▪ Process and environmental technology
▪ Safety processes
▪ Environmental biotechnology
▪ Waste management
▪ Renewable energy:

biogas / biomethane / hydrogen

➢ Certified expert in Austria
▪ Waste water treatment
▪ Waste management
▪ Landfilling and remediation
▪ Chemical process engineering
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➢ …provides 22% or 90 TWh of the total energy 
consumption

➢ …contributes significantly to climate change

➢ ~ 90% is imported and ~ 80% from Russia

➢ ~ 1 million households consume 17.9% or 16 TWh

➢ 74% of the gas is used by 70,000 industrial 
companies and gas-fired power plants

➢ only 0.2% of this gas is derived from 
15 climate neutral biomethane plants
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Source: ÖVGW (2021a), Factsheet Gas. Gaseinsatz in Österreich. 
https://www.ovgw.at/gas/ueber-gas/factsheets-gas/ (last accessed 06 
October 2021), Vienna, Austria.

https://www.ovgw.at/gas/ueber-gas/factsheets-gas/
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➢ Austrian high pressure gas grid (up to 70 bar):

▪ length of 2,000 km

▪ conveys an energy content of 560 TWh annually, of which only 90 TWh is used 
in Austria (2020) (in comparison: the Austrian electric power grid transports 88 TWh/a)

➢ The lower pressure grid has a total length of 44,500 km.

➢ One natural gas pipe (Ø 1 m) is able to convey an energy throuput
identical to five 380 kV high voltage lines!
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Source: ÖVGW (2021c), Factsheet Gas. Die Österreichische Gasinfrastruktur. https://www.ovgw.at/gas/ueber-gas/factsheets-
gas/ (last accessed 06 October 2021), Vienna, Austria.

https://www.ovgw.at/gas/ueber-gas/factsheets-gas/
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➢ Capacity: 8.25 billion m³ (~93.2 TWh)

➢ = 31 x capacity of all Austrian pumped-
storage hydropower plants

➢ IT IS A VERY IMPORTANT ASSET!

➢ All surplus energy from volatile renewable 
sources (wind, PV) can be stored here!

➢ Biomethane will be a feedstock for the 
chemical synthesis of materials in the 
non-fossil future!
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Source: ÖVGW (2021c), Factsheet 
Gas. Die Österreichische 
Gasinfrastruktur. 
https://www.ovgw.at/gas/ueber-
gas/factsheets-gas/ (last accessed
06 October 2021), Vienna, Austria.

https://www.ovgw.at/gas/ueber-gas/factsheets-gas/
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„Renewable Gasfield“
➢ Research project located near Leibnitz (Styria)

➢ Project duration: 12/2018–11/2022

➢ Consortium leader: Energie Steiermark

➢ Research partners

▪ Montanuniversität Leoben

▪ HyCentA Research GmbH

▪ Energieinstitut, Johannes Kepler Universität Linz

▪ WIVA P&G

▪ Energienetze Steiermark

▪ Energie Agentur Steiermark gemeinnützige GmbH

▪ Amt der Steiermärkischen Landesregierung (A15 – Fachabteilung Energie und 
Wohnbau)

➢ EnviCare®‘s role: authority engineering, construction supervision and
support in project management

05.04.2022 www.envicare.at 6
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Project goals

➢ Production of green hydrogen (H2)

➢ Distribution of H2 in trailer to industry

➢ Demonstration of catalytic methanation process on a 
technical scale

➢ Production of biomethane and 
injection into local gas network

➢ Demonstration of a wide range of usage options and 
integration in existing energy systems

05.04.2022 www.envicare.at 7
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Renewable Gasfield Gabersdorf

➢ Natural gas consumption total: ~ 90,000,000 MWh = 90 TWh

➢ Biomethane injection in gas grid:

▪ Austrian production in 2020: ~ 138,000 MWh (0.15%)1)

▪ Gabersdorf: 210 MWh/a (0.0002%)

➢ Hydrogen production

▪ Gray hydrogen in Austria: ~ 150,000 t/a 2)

▪ Gabersdorf: 262.5 t/a (0,18%)

➢ This project will only be a start! A lot more has to be done!

05.04.2022 www.envicare.at 8

Sources
1) AGCS Gas Clearing and Settlement AG, https://www.biomethanregister.at/de/statistik/2020 (last accessed 02 November 

2021). Vienna, Austria.
2) Mörwald, H., (2020), Mehr Wasserstoff in die Industrie (23.10.2020), APA Science, https://science.apa.at/power-

search/15193430481499073669 (last accessed 07 February 2022), Vienna, Austria.

https://www.biomethanregister.at/de/statistik/2020
https://science.apa.at/power-search/15193430481499073669
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General view (total area: 9.450 m²)

05.04.2022 www.envicare.at 9
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• (1) photovoltaic system 
• (2) three transformers 
• (3) two electrolysis containers 
• (4) low-pressure storage

• (9) feed-in system for SNG 
• (10) electric and control container 
• (11) information centre

• (5) two compressor containers 
• (6) medium-pressure storage 
• (7) trailer filling station 
• (8) methanation 
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Energy supply

➢ Base: Green electricity from the public grid (water, wind)

▪ Power demand: max. 3,300 kW

➢ Local Photovoltaic (PV) system

▪ Power: 850 kWp

▪ Number of modules: ~ 2,200 pcs

▪ Area: approx. 6,800 m²

▪ Specific electricity yield: 1,250 MWhel/(ha.a)

05.04.2022 www.envicare.at 10

Exemplary construction of PV modules
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Electrolysis

➢ Proton-Exchange-Membrane (PEM) 
electrolysis in 2 containers, each features…

▪ 210 Nm³ H2/h or 19 kg H2 /h

▪ Gas pressure: < 30 bar

▪ el. Power input: max. 1.4 MW

▪ Water consumption: 260 kg/h (or 13.7 kg/kgH2)

➢ Water treatment → ultrapure water

2 𝐻2𝑂 (𝑙) → 2 𝐻2 (𝑔) + 𝑂2 (𝑔)

▪ hydrogen is dried

▪ Oxygen is blown off –
but must be used as a very valuable 
resource in future large scale plants!

05.04.2022 www.envicare.at 11

3D-view

PEM-stack function

Hydrogen needs a 
lot of water!

Think about the
Desertec 

concept !?
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H2 - compression, storage and delivery

➢ Distribution with interfaces for electrolysis and 
methanation

➢ Each compressor (90 kWel) is designed for 
20 kg/h @ 500 bar

➢ Low-pressure storage tank (30 bar, 100 kg)

➢ Medium-pressure storage tank (500 bar, 360 kg)

➢ Three H2 trailer filling points (max. 300 bar)

05.04.2022 www.envicare.at 12

H2-compressor

explosion (hazard) area
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➢ Existing biogas plant with CHP 500 kWel

➢ Feedstock: renewables, manure

➢ Gas storage volume: 5,580 m³

➢ Specific electricity yield: 21 MWhel/(ha.a)
(=> 1/100 of the PV plant – but steady and carbon based!)

➢ biogas quality

▪ Methane: 48-52 v%,

▪ Carbon dioxide: 42-48 v%

▪ Hydrogen sulfide: 80-400 ppm

➢ On-site dehumidification is necessary

➢ 21 Nm³/h of biogas is delivered

05.04.2022 www.envicare.at 13

Biogasanlage

Gaskühlung
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Methanation (demonstration plant)

➢ Biogas cleaning: activated carbon and special adsorbent

➢ Methanation reactor

▪ metal catalyst

▪ Reaction: CO2 + 4 H2↔ CH4 + 2 H2O DHR,0 = -165 kJ/mol (exothermic)

▪ 21 Nm³/h Biogas + 40 Nm³/h H2 => 21 Nm³/h Product gas + 12 l/h H2O

➢ Stoichiometric control of educt gases: ratio 4.2 (H2/CO2)

➢ product gas cooling

➢ Degaser for product water

05.04.2022 www.envicare.at 14

Methanation plant (electrolysis in the background)
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Biomethane injection

➢ Feed-in plant 

▪ Gas pressure control system and odorization system

▪ Process chromatograph for gas analysis

➢ Regulation in compliance with ÖVGW GB 210-2021

▪ Total sulfur ≤ 20 mg/m³

▪ Oxygen ≤ 0.001%

▪ Carbon Dioxide ≤ 2.5%

▪ Nitrogen ≤ 5%

▪ Hydrogen ≤ 10% (new!)

➢ Gas grid in Gabersdorf

▪ Runs right next to P2G plant

▪ Pressure: max. 6 bar

05.04.2022 www.envicare.at 15

local
gas grid
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➢ Biogas is derived from numerous local sites
➢ It is produced continuously 24/7 throughout the year!
➢ Cheap substrates are available:

▪ Organic household waste
▪ Communal sewage sludge
▪ Numerous organic industrial residues 
▪ Renewable agricultural crops and residues

➢ Implementing the methanation option yields biomethane with a 
storable energy of ~ 17 TWh in Austria *)
▪ This number equals the consumption of all Austrian households!
▪ But ~ 21.5 Mg/h of hydrogen is needed…
▪ And it also asks for ~ 10 TWh of green electric power from PV, wind and hydro!
▪ Currently ~ 55 TWh of green electric power is already produced!

➢This is certainly not an easy and cheap, 
but truly necessary task!

05.04.2022 www.envicare.at 16

*) Source: Energieinstitut Linz und Energieverbundtechnik Montanuni Leoben. „Erhöhung des Einsatzes von erneuerbarem Gas im 
österreichischen Energiesystem“, Executive Summary, Mai 2020 https://www.gaswaerme.at/media/medialibrary/
2021/03/FGW_Greeningthe_Gas_EIJKU_MUL_stat20052020_executivesummary.pdf, seen on April 4th, 2022)

https://www.gaswaerme.at/media/medialibrary/2021/03/FGW_Greeningthe_Gas_EIJKU_MUL_stat20052020_executivesummary.pdf
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Dr. Bernhard Mayr

T: +43 316 381038

E: office@envicare.at

I: www.envicare.at 

For more

Information:

Attention!
Thank you for your


