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[ Initial situation ]

Rising prices for raw

! Rising number of low
materials (gas, substrate)

capacity biogas plants

Shortage of natural
gas ressources

OPTISTRAHL

-biogas-upgrading process
for small biogas plants-

Increase the economic of
small biogas plants
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*Feed-in the

natural gas-grid
*Use as fuel

Using thermal energy at
an adapted heat sink




B @

. OPTISTRAHL, biogas upgrading izes....

Institut fOr ZukunftsEnergieSysteme

Motivation
Conditions in Germany
Process description

First results of the pilot plant

BEEANE

Summary and Outlook

5 [ Steffen Schaper ]



. Conditions in Germany

izes.

L

GmbH

Institut fOr ZukunftsEnergieSysteme

Development of biogas plants with total installed electrical power
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Biogas plants

~ 6000 units

Biogas plants sites
(units)
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Distribution of biogas plants sites (operating, construction, planning)in Germany
(Biogas databank, state 01/2010)

Biogas treatment facilites

~ 30 units

Sites of biogas plants sites
Status

@ Operating state

@ Under construdion

B In planning

A Pilotplant

@ Not specified
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Biogas upgrading - and feeding plants in Germany
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Size classes of reference systems in Germany
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Biogas upgrading steps

1. Upgrading step
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Installation site
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->Membrane cleaning stage; volumetric flow: 0,4 m3/h

Temperatur
Pressure

Volumetric flow

28 °C
1 bar,,
0,188 m%/h

0,212 m¥/h
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gas configuration

Feed
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Retentate

CH4

49,20%

15%

79,70%

mco2

49,20%

83,90%

18,30%

m H20

0,40%

0,60%

0,15%

mo2

0,20%

0,20%

0,35%
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@ Use a CO,-selective membrane (CH, remains in the retentate gas stream) as
pre-purifying step with a downstreamed pressurised water scrubber

@ Produced off gas could be burned in a lean gas burner (produced heat can be
used e.g. for the fermenter heating)

@ Feed-in the prepared gas into the natural gas grid
@ Avoiding heat energy losses in CHP’s - Use the energy at adapted heat sinks

@ It is additionally possible to use the gas direct and local as fuel for agricultural
vehicles (appropiate compressor technology is available at the market)
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Goals

optimisation of :
: particular steps and : upscaling and transfer
: of total procedure : on a large biogas plant

) )

. establish the application
: and improve the

. economic efficiency of

. small biogas plants
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Situation in Hungary

@ The applications of this technology still take some time in
Hungary since there are relatively few biogas plants (85
plants in year 20001, 45 in year 2009?)

@# High potential for biogas plants and biogas upgrading plants
due to high number of agricultural holdings (~960.0003)

1Fraunhofer UMSICHT, Regenerative Energien in Mittel- und Osteuropa —Stand und Perspektiven- (2003)
2Lioudmila Méller, Expanding biogas production in Germany and Hungary: Good prospects for small scale farms? (2009)

3UIrich Schmack, Schmack Biogas AG, ErschlieBungspotenziale fiir Biogas in Deutschland und Osteuropa (2004)
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Thank you for your attention
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