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www.european-biogas.eu 

 

36 National Associations + 51 Companies = Representing >7,100 
Stakeholders in 26 Countries 



BioSNG definition 

 

 

 
 

In this presentation bioSNG refers to a synthetic gas of natural 
gas quality (typically CH4 > 95%) produced by thermal 
gasification of feedstock of renewable origin 



Indirect gasification 

Indirect gasification opens up the possibility to produce nitrogen 
free syngas from biomass in small and medium scale plants (<100 

MWth). Typical bioSNG efficiency ~60-70%. 
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Indirect gasification and methanation 

High efficiency due to  

- Low gasification temperature (typically  ~ 850 °C) 

- Methane formation in the gasifier (up to ~ 10-12 vol-%) 

 CO + 3 H2 -> CH4 + H2O + heat (206 kJ/mol) 

 12.53 kWh (CO och H2) -> 9.97 kWh (CH4) + 2.57 kWh heat 

- High carbon conversion 

- The simplest synthesis step 

No need for an ASU -> can be built in smaller scales 

 

BioSNG through indirect gasification tick all boxes 

 
 



Indirect gasification - BioSNG related 
pilot plants 

Location/ 

Technology 

R&D Capacity Start up Status 

Petten, NL 

MILENA 

ECN - R&D 800 kWfuel 2008 Operational 

TU Vienna, AUT 

G-Volution, FICFB 

Improved design, 

tar reduction 

100 kWfuel  2015 Operational 

 

California, US 

FICFB 

R&D fluidized bed 

methanation 

1 MWfuel 2013 Commissioning 

Lyon, FR 

FICFB 

GAYA project -

R&D platform 

500 kWfuel 201? Under 

construction 

Gothenburg, SWE 

Dual bed 

Chalmers 

R&D 

2 MW 2009 Operational 

Köping, SWE 

WoodRoll® 

Ultraclean syngas 

ï R&D 

500 kWfuel 2014/5 Operational 

Sundsvall, SWE 

Dual bed 

Tar reforming and 

BioSNG R&D 

150 kWfuel  2007 Operational 

FICFB = Fast Internally Circulating Fluidised Bed 

MILENA = Multipurpose Integrated Lab-unit for Explorative and Innovative Achievements in biomass gasification  



Indirect gasification ς industrial scale  
plants 

Location/ 

Technology 

Usage or 

product 

Fuel/Product 

MW/MW 

Start up Status 

Güssing, AUT 

FICFB 

Gas engine/ 

BioSNG demo 

8fuel / 2el 

1 MWSNG 

2002 

2009 

Operational 

Finished 

Oberwart, AUT 

FICFB 

Gas engine/ORC 8.5fuel / 2.8el 2008 Operational 

Senden, DE 

FICFB 

Gas engine/ORC 14fuel / 5el 2011 Operational 

Burgeis, IT 

FICFB 

Gas engine 2fuel / 0.5el 2012 Operational 

Gothenburg, SWE 

FICFB 

BioSNG 32fuel / 20SNG 2013 Operational 

Alkmaar, NL 

MILENA 

BioSNG 4fuel / 2.8SNG 2017? Planned 

FICFB = Fast Internally Circulating Fluidised Bed 

MILENA = Multipurpose Integrated Lab-unit for Explorative and Innovative Achievements in biomass gasification  



The GoBiGas project 
GoBiGas I, industrial scale demo plant, 20 MWSNG, www.gobigas.se  

 

 

 

 
 

Large scale 
technology 

Tar removal and 
its implications 
- High opera- 
   tional cost 
- High invest- 
  ment cost 

http://www.gobigas.se/


Milstones 
First bioSNG injected on the gas grid in 2014 (CH4>96.5%) 

Reached continuous operation in December 2015 

Switched from wood pellets to wood chips in February/March 
2016 

 

   

GoBiGas I is a technical demonstration aiming at 65% conversion 
efficiency from biomass to bioSNG and an overall efficiency of 
90%. The total project cost so far ~170 Meuro. 

 

Remarks 



BioProGReSs 

BioProGReSs ς a 5.3 Meuro European project on advanced syngas 
cleaning based on chemical looping reforming  
 

Project partners: Gothenburg Energy (coordinator), Chalmers, TU 
Berlin and Renewtec AB 

Objective: 

- 30% reduction in overall investment cost 

- 10% reduction in variable cost 

- 10% increase of the amount of biofuel produced in the process 

 

BioProGReSs Ƙŀǎ ǊŜŎŜƛǾŜŘ ŦǳƴŘƛƴƎ ŦǊƻƳ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΩǎ 
Seventh programme for research, technological development and 
demonstration under grant agreement 321477  

 

 

 
 



Small scale bioSNG production 

Here small scale refers to plants ~10 MW or less 

 

ÅLower financial risk due to a lower investment cost  

ÅEasier to secure the feedstock supply 

ÅEasier logistic since less feedstock is needed 

ÅEasier to match excess heat with local heat or steam demand 

ÅPossible synergies with existing biogas plants 

 

Are there any available technologies and what about the costs? 

 
 



Technology study 
Study on small and medium scale 
bioSNG production. 
 

Exist technologies adopted for small 
and medium scale (5-30 MWth) 

Specific investment cost for a small 
scale plant (5.6 MWth) lower than for 
GoBiGas I! 
 

http://www.renewtec.se/Report_001.2013.pdf  

http://www.renewtec.se/Report_001.2013.pdf
http://www.stockholmgas.se/
http://www.energimyndigheten.se/


Market study ς production cost 

http://www.renewtec.se/Report_002.2014.pdf  

The bioSNG production cost based on 
gasification of wood chips in the 5.6 MWth 
scale is in an interval of commercial 
interest! 
 

~80 ϵcent/Nm3 is of commercial interest in 
Sweden 

http://purac-puregas.com/
http://www.agnion.de/
http://www.regionhalland.se/
http://www.renewtec.se/Report_002.2014.pdf


The SmaRTGas initiative 

SmaRTGas - Small scale Renewable methane Technologies based 
on Gasification. Investigate the conditions to start an innovation 
cluster within small scale bioSNG production. 

 

 

 

Renewtec Report 
003:2015 



The SmaRTGas initiative 

The idea is to connect international and national spearhead R&D 
with stakeholders interested in biomethane market 
opportunities including the Swedish biomethane market, 
regional actors and locally available feedstock (woody biomass 
and different types of waste). 
 

So far 38 leading universities, research institutes, companies and 
organisations within the field of bioSNG have signed LOIs or 
expressed an interest to participate and co-finance the initiative.  
 
 
 

 

 

 

 



The SmaRTGas Network 

Prof. Hermann Hofbauer, Vienna University of Technology 

Prof. Thomas Kienberger, Montanuniversität Leoben 

Prof. Hartmut Spliethoff and Dipl.Ing Sebastian Fendt, Institute for Energy Systems, Technische 
Universität München 

Dr. Reinhard Seiser, Dept. of Mechanical and Aerospace Engineering, University of California, San 
Diego 

Dr. Stefan Rönsch, team leader syngas technologies, Deutsches Biomasseforschungszentrum, 
DBFZ. 

Prof. Henrik Thunman, Department of Energy and Environment, Chalmers University of 
Technology. 

Dr. Pekka Simell, Principal Scientist, VTT Technical Research Centre of Finland Ltd. 

Dipl.-Ing. Tim Schulzke, Group Manager Thermochemical Processes and Hydrocarbons, 
Fraunhofer UMSICHT. 

Prof. Marcus Öhman, Head of Division of Energy Science, Luleå University of Technology. 

Prof. Jaap Kiel, Program Development Manager Biomass, Energy Research Centre of the 
Netherlands (ECN) 

Dr. Serge Biollaz, Head of Thermal Process Engineering Group, Paul Scherrer Institute. 



The SmaRTGas Network 

Dr. York Neubauer, Head of research group TCKON, Department of Energy Engineering, Technische 
Universität Berlin 

Prof. Klas Engvall, Department of Chemical Engineering and Technology, Royal Institute of 
Technology. 

CEO Rolf Ljunggren, Cortus Energy AB. 

Dr. Jan Stambasky, President European Biogas Association. 

Dr. Ülo Kask, Head of the Board, Estonian Biomass Association. 

Edson Ng, Principal, G4 Insights Inc. Canada. 

Dr. Sigitas Rimkevicius, Director of Lithuanian Energy Institute. 

Tea Varrak, Vice-Rector for Innovation and Internationalization, Tallinn University of Technology 

Dr. Niels Bjarne Rasmussen, Danish Gas Technology Centre 

Fredrik Olrog, CEO OX2 Bio AB 

Prof. Jacek Wankowicz, Director of Institute of Power Engineering, Poland 

Prof. Jürgen Karl, the Chair for Energy Process Engineering, University of Erlangen-Nuremberg 

Torbjörn Nilsson, CEO AB Gas & Värmeteknik 

Anders Persson, CEO SYSAV Utveckling AB 



The SmaRTGas Network 

Prof. Frank Scholwin, Institute for Biogas, Waste Management & Energy 

Prof. Xue-Song Bai, Lund University 

Dr. Jörgen Held, CEO Renewtec AB 

Associate Prof. Wennan Zhang, Leader of the Bioenergy Research Group, Mid Sweden University 

Prof. Mohsen Assadi, Stavanger University 

Dr. Michal Jeremias, Cranfield University 

Dr. Valerie Dupont, Leeds University 

Prof. Günther Scheffknecht, Stuttgart University 

Ketil Stoknes, Lindum AS 

Dr. Smail Kalla, Université Laval 

Prof. Sotirios Karellas, National Technical University of Athens 

Dr. Lorenzo Maggioni, Consorzio Italiano Biogas e Gassificazione 

Prof. Dieter Stapf, Karlsruhe Institute of Technology 



Discussion and conclusions  
Indirect gasification and methanation tick all boxes!  
 
A multitude of ongoing bioSNG activities in the world 
 
 
 
 
 
 
 
Small scale gasification and methanation of woody biomass has a 
great potential to bridge the gap from demonstration to 
commercial plants (FOAK -> NOAK)  
 
 
 
 
 
 

By adapting the technology to the 
chosen scale, the high specific 
investment cost associated with 
traditional down-scaling can be 
circumvented. 



Useful links 

The BioProGReSs project - advanced syngas cleaning 
www.bioprogress.se 
 

The LignoSys project ς system studies of small scale 
bioSNG production http://lignosys.renewtec.se 
 

The SmaRTGas initiative ς the ǿƻǊƭŘΩǎ largest network 
on small scale renewable methane technologies 
www.smartgas.se 
 

 

 
 

 

 

 
 

International Conference on 
Renewable Energy Gas 
Technology www.regatec.org  
 

 

 
 

 

 

 
 

http://www.bioprogress.se/
http://lignosys.renewtec.se/
http://www.smartgas.se/
http://www.regatec.org/


 

Veranstaltung www.biogasconference.eu 

ω 3rd biennial Conference on biogas & syngas & biomethane 
from AD and gasification 

ω 200+ participants in 2014 

ω Call for papers and presentations 

ω Keynote speakers from the European institutions and 
the industry 


