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Policy TargetsPolicy Targets

EU‘s Climate and Energy Policy 20/20/20 Targets:EU s Climate and Energy Policy 20/20/20 Targets: 

• a reduction in greenhouse gas emissions of at least 20% below 1990 levels 
• 20% of energy consumption to come from renewable resources 
• - an increase in energy efficiency by 20 % by 2020 as opposed to a 

business-as  usual scenario 

Austria‘s 2020 Targets:Austria s 2020 Targets: 

• 34% share of renewable energy 
• 16% reduction of GHG emissions in non-ETS sectors 
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Energy consumption in Austria (2009)Energy consumption in Austria (2009)
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Bioenergy consumption in Austria (1970-2009)
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Energy strategy model for 2020
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G U i it f T h l I tit t f Th l E i i

Austrian Research Organisations

Graz University of Technology – Institute of Thermal Engineering
• Heat pipe reformer (former Technical University Munich, Prof. Jürgen Karl changed to 

University of Erlangen, Germany, work is still going on in Graz)
• Small scale CHP with heat pipe reformerp p
• Distributed SNG production
• Health, Safety and environmental issues for gasification systems

Joanneum Research Graz Department of Energy ResearchJoanneum Research Graz - Department of Energy Research 
• Life Cycle Assessment
• Microchannel FT technology

MCI – University of Applied Sciences for Environmental-, Process- and 
Biotechnology, Innsbruck

• Multi-staged fixed bed gasification systems

FJ-BLT Wieselburg (HBLFA) in Cooperation with Bioenergy 2020+
• 1st and 2nd generation biofuels
• Representative of Austria in IEA Bioenergy Task 39 liquid biofuelsp gy q
• Secretary of IEA Advanced Motor Fuels
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Austrian Research Organisations

Bioenergy 2020+ (in cooperation with Vienna University of Technology)Bioenergy 2020+ (in cooperation with Vienna University of Technology)
• Pressurised gasification
• Usage of product gas from biomass CHP Güssing in a SOFC
• Production of FT liquidsProduction of FT liquids
• Production of Hydrogen
• Waste gasification in FICFB gasifier (a 1MW gasifier is designed at the 

moment))

Vienna University of Technology, Institute of Chemical Engineering 
• R&D in dual fluidised bed steam gasification (G-volution)g ( )
• Production of Fischer Tropsch fuels
• Production of BioSNG
• Production of mixed alcohols
• Production of hydrogen for refineries
• Scientific Partner in Bioenergy 2020+
• Representative of Austria in IEA Bioenergy Task 33 Thermal Gasification of 

BiBiomass
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Austrian companies
 Andritz including AE&E (Andritz Energy & Environment)

• Activities with FICFB unclear has still patent• Activities with FICFB unclear, has still patent
• Involved in Skive (over Carbona)
• http://www.aee-austria.at/

 AGT Agency for Green Technology 
• Low Temperature Conversion (LTC) is a thermo catalytic decomposition process operating without air supply
• http://www.agt-world.com/

 Austrian Enviro Technologies
• http://www.austrian-enviro.com

 Cleanstgas (Clean staged gasification)
• joint venture between EBNER Industrieofenbau and KWB Biomasseheizungen
• affordable, decentralized, efficient power plants to supply the base load of heat and power
• www cleanstgas com• www.cleanstgas.com

 GE Jenbacher
• http://www.jenbacher.com

 Güssing Renewable Energy (GREG)
• http://www.gussingrenewable.com/
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Austrian companies
 Ortner Anlagenbau

• builds FICFB gasifiers for CHP applications (Oberwart Villach)• builds FICFB gasifiers for CHP applications (Oberwart, Villach)
• http://www.ortner-anlagen.at

 RepotecRepotec
• builds FICFB gasifiers for CHP, BioSNG and other synthesis (Güssing, Ulm, Göteborg)
• http://www.repotec.at

 SynCraft Engineering GmbH
• http://www.syncraft.at

 Urbas Urbas
• fixed bed gasification
• http://www.urbas.at

 Xylogas
• fixed bed gasification
• http://www.xylogas.com

 ZT Lettner
• http://www.zt-lettner.at
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Commercial FICFB gasifiers
Fuel /

Location Usage / 
Product

Fuel / 
Product
MW, MW

Start up Supplier Status

Güssing AT Gas engine 8 0 / 2 0 2002 AE&E Repotec OperationalGüssing, AT Gas engine 8.0fuel / 2.0el 2002 AE&E, Repotec Operational

Oberwart, 
AT

Gas engine / 
ORC 8.5fuel / 2.8el 2008 Ortner

Anlagenbau Operational

Villach, AT Gas engine 15fuel / 3.7el 2010 Ortner
Anlagenbau Operational

Klagenfurt Gas engine OrtnerKlagenfurt, 
AT

Gas engine,
BioSNG 25fuel / 5.5el ? Ortner

Anlagenbau Planing

Senden/Ulm
DE

Gas engine / 
ORC 14fuel / 5el 2011 Repotec CommissioningDE ORC fuel el p g

Göteborg,
Sweden BioSNG 32fuel/20 BioSNG 2012 Repotec Construction

Vienna, 
OMV Hydrogen 50fuel/30 

hydrogen
2016 Repotec Planing – decision 

end of 2012
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Gasification plant Güssing

 FICFB, gas engine
 4,5 MWth, 2 Mwel

 Wood chips
 Start up 2002
 Supplier: AE&E, RepotecSupplier: AE&E, Repotec
 Status: operational



Institute of Chemical Engineering
Working Group Zero Emission Technology

Arnold Schwarzenegger´s visit in Güssing (22.01.2012)

Arnold Schwarzenegger: „Die Welt soll Güssing werden“
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SGC Energia finished successfully their demo
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FICFB Oberwart

• Start of the project 2004

• Start of the construction 08/2006

• Test oper. + power production 12/2007

• In operation since 2010 p
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 FICFB, gas engine, ORC
 8 5 MWfuel 2 8 MWel

Product gas composition
H2 35 ‐ 42 vol. %
CO 18 22 l %8.5 MWfuel, 2.8 MWel

 17.000 t wood chips/year
 District heating distance 5.2 km

CO 18 – 22 vol. %
CO2 20 – 24 vol. %
CH4 7 – 10 vol. %
CxHy 1‐3 vol. %

Pg_recir
c.
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Operational difficulties

• Heat exchanger section ‐ product gas cooling: fouling due to
tar condensation + abrasion due to erosive particles in pg > 

• Continuously high biomass water content (> 35 wt‐%) entering the gasifier (low performance of biomass dryer)

• Heat exchanger section – flue gas cooling: intensive fouling
due to high particle load and too small gap between duct > 

too high pressure drop / tube leakage Tfg exceeds operational limit of FGF (230 °C)

Boiling point:
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Optimizations 2009‐2011

• New biomass dryer including biomass discharge system• New biomass dryer including biomass discharge system

Old system

New system

Old system
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Optimizations 2009‐2011

• Revised heat exchanger design in product gas cooling section
• +1“‐increase in tube material quality: P235GH > 16Mo3 > 13CrMo4 > 1 4571„+1 increase in tube material quality: P235GH > 16Mo3 > 13CrMo4 > 1.4571

• decrease of gas‐entry‐velocity to < 20 m/s

• installation of protective ducts in gas entry section of heat exchanger

• Cleaning devices installed in flue gas cooling section
l i f h t h t b th h h t l t l i l f it / i d i• cleaning of heat exchanger tubes through short, lateral impulses of nitrogen/pressurized air

• Additional flue gas cooler before FGF installedAdditional flue gas cooler before FGF installed
• an additional 130 kWth heat exchanger (district heat) allows reduction of fg‐temperature down to

< 200°C
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Evaluation of plant performance and plant efficiencies
• Plant Performance data – 2011/2012/Design data/ / g

( )
Expected total 
plant efficiency
(ORC min brut)

(87.4 %)

(ORC_min, brut) 
in 2012: 87.4 %

* blue column ‐ values represent the equilibrated solution of overall plant balance at the beginning of 2011

* green column ‐ values represent achievable efficiencies in 2012 with optimized plant at full load green column values represent achievable efficiencies in 2012 with optimized plant at full load

* yellow column ‐ values represent design efficiencies
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Next optimization steps

• Realization in 2012:

• Additional heat exchangers (2 x ca. 300 kWth) in gas engine exhaust gas sectionth

• Complete replacement of heat exchangers in flue gas cooling section

(Design recalculations and detail engineering already performed)  

 new steam superheater

 new air preheater 1+2

 new thermo oil preheater new thermo oil preheater

• New hydraulic configuration (and control) of district heating system
(minimization of heat losses to ambient atmosphere) 

• Revised automation and process control of thermo oil system

• Optimization of biomass dryer 
(increase in efficiency and minimization of dust exposure) 
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Ongoing R&D projects at the CHP plant in Oberwart 

 Hydrogen production further synthesis of product gas Hydrogen production – further synthesis of product gas   

to be fed into Fuel Cell

 2 kWel ‐ Demonstration already performed! 

 BioSNG production

 ...
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Polygeneration
Production of Valuable Gases, Electricity and Heat from Biofuels

Objective:

Develop economic feasible process configurations for the production of 
valuable gases, heat and electricity by using polygeneration strategies.

Milestones:Milestones:
 Raise of valuable gases in producer gas
 Separation of valuable gases from producer gas

O ti i ti f h i Optimization of process chains
 Design of pilot plant

Gasification Raise of ValuableGas Cleaning

Biomass

Gasification Raise of ValuableGas Cleaning

Biomass

Gasification Components

Gas SeparationHeat and Power
Production

Gas CleaningGasification Components

Gas SeparationHeat and Power
Production

Gas Cleaning

Valuable
Gas H2

Heat and
Power

Valuable
Gas H2

Heat and
Power
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Process chain in Oberwart

Fuel cell
Compressor

Fuel cell

Membrane unit

From CHP
Plant

PSA
Gas analyzer

Folie 24

PSA
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Polygeneration – Results
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Polygeneration – Fuel cell
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VILLACH (AT):

27
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Biomass gasification plant Senden/Ulm, DE

Start of the construction 12/2009
In operation 03/2012
Fuel Wood chips
Output 14,3 MWfuel

5,0 MWel

6,2 MWth

Total efficiency 78 %
Investigations 33 Mio. €
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Biomass gasification plant Senden/Ulm, DE
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Commercial CHP gasifiers

Location Product
kW Start up

150 l /300 hRuden, AT 150el./300th.
70el./150th. Development since 2001

Eberndorf, AT 2x120el + 70el./650th. 2006‐2008Eberndorf, AT 2x120el   70el./650th. 2006 2008

Neumarkt, AT 2x120el./580th. 2008

Sulzbach‐Laufen, DE 130el./280th. 2009

Neukirchen, AT 2x150el./300th. 2011Neukirchen, AT 2x150el./300th. 2011

Konstanz, DE 150el./300th. End of 2011

St. Margaretten/Raab 150el./240th. 09/2009
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Urbas – Wood gasifiers

Output: 150 kW l ŋ el = 27%Output: 150 kWel.                        ŋ el. = 27% 
310 kWth. ŋ th. = 57% 

Feedstock: Wood chips (8 15 % moisture size < 150 mm)Feedstock: Wood chips (8-15 % moisture, size < 150 mm)
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Urbas – Wood gasifiers
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The advantages of CLEANSTGAS (Clean Staged gasification) 
technologygy

 Unlike conventional gasification, CLEANSTGAS technology does not require several 
process stages to produce high quality wood gas. 
Bi i d ti f l th t i il bl i b d t titi O i t ti Biomass is a domestic fuel that is available in abundant quantities. Owning a power station 
becomes reality, along with reduced dependence on fossil fuel suppliers. 

 Local power stations increase the value of the region and create jobs. 
 Biomass is carbon-neutral, making a significant contribution to climate protection.g g p
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Biomass gasification plant St. Margaretten/Raab
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System sizes available

CLEANSTGAS 125 CLEANSTGAS 250CLEANSTGAS 125 CLEANSTGAS 250

El. output 125 kW 250kW

Thermal output 235 kW 480 kWp

Fuel Wood chips G30/G50 to W 30

Cold gas efficiency ~ 80%

El. efficiency ~26% ~27%

Total efficiency ~70% ~74%

Si ( t i d i ) 9 5 6 12Size (container design) 9,5 x 6 x 12 m

Calor. value of the gas 
generated

4,9 MJ/Nm3

Tar content before
motor

10 mg/Nm3

Dust before motor < 5 mg /m3Dust before motor < 5 mg /m3
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Planned projects
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SummarySummary

Work is going on!


