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� Year 2020:
- 50% of Swedish energy use be based on renewable sources 
- CO2 emission reduced by 40% 
- Energy efficiency increased by 20%
- 10% renewable sources in transport sector

� Year 2030: 
- transport sector independent of fossil fuels 

� Year 2050: 
- net contribution of CO2 shall be reduced to zero 

Swedish Government climate policy
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Climate results E.ON Nordic 2008 – Electricity and heat 
production

� 92 % of E.ON Nordic’s electricity and heat production in 2008 was from 
energy sources that do not result in CO2 emissions. Total 38, 102 GWh

Our electricity production in 2008 resulted in CO2 emissions of 10 g per kWh. The 
Nordic 
production mix results in annual emissions of at least 100 g/kWh. 

Renewable (hydro-,  46 %
power, wind, biofuel,          

etc)          

46 % Nuclear power

8 % Other fossils

Non-Climate-efficient     8 %
Climate-efficient  92 %



Biomethane production pathways



Biogas in Sweden – today and tomorrow

� Production through fermentation 
amounts to approx 1,5 TWh

� Estimated potential – 15 TWh
through fermentation

� Estimated potential – 59 TWh
through gasification 



Vision for Sweden

The vision until year 2020 is 20 TWh biomethane
� 10 TWh fermentation
� 10 TWh gasification

How shall we reach the vision? 
� More efficient fermentation plants – develop the technology 
� Turn the gasification into a commercial business
� Support R&D
� Make use of the R&D in E.ON Gasification Development AB
� Invest and build gasification and fermentation plants



Size and location of biomethane plants will depend
on many different factors

� Fuel logistics
� Larger plants in countries with good biofuels logistics and at sites with 

port access

� Technology access and maturity
� Down-scaling of coal gasification technologies + fuel pre-treatment

� Upscaling of biomass gasification + down-scaled methanation process

� Economy of scale
� Larger plants will hava a better economy of scale

� Byproduct
� Possibility to integrate plant on the downstream side may have a 

positive economical effect

The most probable size for biomethane plants will be in the 50 – 300 MW output range



GoBiGas Phase 1 GoBiGas Phase 2

Development of gasification technology in 
Sweden

Bio2G



E.ON has already demonstrated biomass gasification 
through the Värnamo Plant (6 MWel, 9 MWheat)

� Test program concluded 1999 
� >3600 hours continuous 

operation 
� ~8500 hours of testing
� Experiences of 

- Pressurised biomass feeding
- PCFB gasifier operation
- Product gas cooling
- Hot gas filtration
- Gas turbine operation
- System operation and control 

� Results show that gasification 
works – now a 2nd generation 
tests is planned



• Thermal gasification of biomass for biogas 
production

• Distribution in existing gas grid:
• Transport fuel
• Renewable methane in industrial processes (refinery, 

petrochemical industry, etc)
• Synthesis/biogas for CHP production or other users

• Located in Rya, Gothenburg harbour area

• Phase 1: 20 MW running from 2012

• Phase 2: 80 MW running from 2015/2016

• Performance targets:
• Gas efficiency ~65 %
• Total efficiency >90%
• Operating hours ~8 000 hours/year

• A cooperation between Göteborg Energi – E.ON

The GoBiGas project



GoBiGas Phase 1, 20 MW biogas

Existing wood 
pellets-fired boilers



GoBiGas – Phase 1

Production:

Biogas 20 MW

District Heating 4 MW

Heat for heat pumps 8 MW

Consumtion:

Fuel (pellets) 32 MW

Electricity 2,5 MW

RME (bio-oil) 0,5 MW



Architects view of 100 MW SNG plant- Gothenburg



Architects view of 100 MW SNG plant - Gothenburg



Verification of methanation process in Austria 



GoBiGas project status – June 2010

State funding
� 25 % of project cost, 222 MSEK granted from 

the Swedish Energy Agency under provision of 
approval by the EC, discussion ongoing.

Gasification
� Cooperation between Metso Power (SF) and 

Repotec (AT). Basic Engineering being carried
out

Methanation
� Basic Engineering with Haldor Topsö (DK)

Ground work and civil engineering
� Engineering and preparation for start of work at 

site June, 2010

Permits
� Applications for environmental permits and 

building permits for Phase 1 and Phase 2

Preliminary investment decision in June 2010

Plant in operation second half of 2012



Bio2G – Preliminary key parameters

� Fuel input ~325 MWth

� Biogas production 200 MW, ~21 000 m3/h
� SNG efficiency 62-63% (excl. ASU)
� Total efficiency 70-80%
� Power production ~10 MW (for internal use)
� Heat production ~50 MW (depend on fuel

moist)

Further possibilities includes
� Possibility for coproduction of liquid N2

� Inherent carbon dioxide removal of about 1/3 of the CO2 –
possible carbon negative plant

� Possibility for coproduction of H2 and CO in biorefinery



Schematic process diagram - Bio2G
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Time schedule, simplified – Bio2G       



Bio2G (Bio methane 2nd Generation) 
� The Bio2G project comprises 

design,  erection and 
commissioning of a 

biomethane plant with 

200MW output (input: solid 
biomass)

� Planned start of construction 

2013
� Planned start of operation 

2015

� Discussions ongoing with 
possible partners

Gasification

Fuel dryers

Boiler house

ASU

Methanation

Silo for moist
biomass fuel

Silos  - ash, 
bed material

Flares

350 m



Summary

• The market for biomethane in Europe is estimated to grow up to 500 
TWh until 2030

• Biomethane from anaerobic digestion will not be sufficient to cover 
the demand

• Biomethane from gasification of biomass will be able to contribute 
substantially to the European 20/20/20 targets

• Medium scale plants (50 – 300 MW) are suitable in areas with 
sufficient biomass logistics and harbour locations

• E.ON has the intention to invest in two major production plants 
before 2020 


