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Swedish Gas Centre

Coordinates technological development within the field of energy gases

and promotes a widespread and efficient usage of gaseous fuels. Strong
focus on renewable energy gases.

Launched in 1990, office in Malmo

6 employees, annual turnover ~ 2.5 Meuro
Owned by
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Personnel at SGC

Jorgen Held, VD
Ph. D. Fluid Mechanics

Corfitz Nelsson
Lic. Eng. Energy Economics
and Planning

Anneli Petersson
Ph. D. Biotechnology

Staffan Karlsson
B. Sc. Energy

Mattias Svensson
Ph. D. Biotechnology

Katherine Smedberg
Administrator
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Why biomethane?

Renewable energy gases, such as biomethane, have the potential and
possibility to contribute to the transfer to a sustainable, environmentally

friendly and efficient energy system.

e Sustainable energy system

« Reduced oil dependency

« Security of supply

e Climate targets

« Environmental targets
 New job opportunities

« Regional development

» More efficient energy system
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Biomethane potential

e European study: Daniela Thran et al. Sustain
the European Context. Institute for Energy and Environment, Leipzig 2006.

- 484 bcm/year biomethane (~4,800 TWh/year) in EU28 year 2020

e Swedish study: Biomil AB and Envirum AB est.]
potential from domestic waste and residues to

- 74 TWh/year (15 TWh/year biogas and 59 TWh/year biomethane
through gasification and methanation)
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Synergies between natural gas and biomethane
- upgrading and grid injection

e No need for flaring (appr ox. 14 % of the tot
flared in 2008)

e B aupkand security of supply

e I nfrastructure aupd mar ket buil d

e Storage capacity

* Reduced transportation work with pipeline di
e Competition

e National and international trading
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Present biogas situation in Sweden

e The biogas production amounted to pprox. 1.
e Sewage sludge treat me n-tligestion and svastelplantd f i | | s, ¢
account for approx. 99 % of the Swedish biogas production

e Farm plants account for approx. % of the b

e The traditional gas i ndustry 1is p05|t|ve

e Sweden is in the forefront when
e "Fordonsgas” with 50 % biogas and natur
vehicle fuel that has been approved and Eco-l abel ed /| 3
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e I n many other countries (e.g Germany, Austr.
development has been driven by the agricultural sector
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http://www.svanen.nu/

Number of upgrading plants (end of year 2008)
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| njection of wupgraded bi ogas
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Refuelling stations in Sweden
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Gas powered (CNG and CBG) vehicles in
Sweden
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Sold volumes of CNG and CBG (fordonsgas)
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Biomethane through gasification and methanation

The EC-project Bio-SNG

- 8 MW indirect gasifier (>45 000 h of operation, >90 % availability)
- PSI:s fluidised bed shift/methanation is a technological breakthrough
- Refuelling station inaugurated 24 June 2009

The consortia involves among others Gulssing CHP plant, TU Vienna, Paul Scherrer
Institute, German Biomass Research Centre, Repotec, CTU

http://www.bio-sng.com

Energy Research Centre of the Netherlands (ECN)

- 800 kW pilot plant (Milena)

- OLGA-process (tar separation)

- Development of filter/OLGA for pressurized indirect gasification
- Catalyst development, gas cleaning and tar cracking

ww.ecn.nl and www.biosng.com

Commercial plants based on indirect gasification are built in Austria (Oberwart,
Klagenfurt and Villach) and Germany (Senden and Herten).
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Biomethane through gasification and methanation of biomass
- planned industrial scale plants

GoBiGas (Goteborg Energi AB and E.ON)

-20 MW biomethane 2012. Has been granted approx. 22 Meuro by the Swedish
Energy Agency.

-Additional 80 MW biomethane production capacity 2015/2016.

HVC (The Netherlands)
- 50 MW biomethane ~2015.

E.ON
- Plans several 200+ MW-plants until 2020.
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Summary and discussion

There is a huge biomethane potential
Important that the potential within the agricultural sector is utilized
There are plans for biomethane production through gasification and methanation
in commercial scale
- high conversion efficiency. wood chips -> methane (60-70 %)
- high total efficiency (approx. 90 %)
- efficient distribution
- existing gas market
- can be built in relative small scale (indirect gasification)
Biomethane is injected and distributed in the gas grid today
Biomethane as vehicle fuel in Sweden grows exponentially
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Nordic Biogas Conference
Oslo, 10 - 12 March 2010

www.nordicbiogas.com
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Gothenburg, 2122 changed to 28-29 October 2010
WWwWw.sgc.se/gasification2010
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Thank You for Your
attention!
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