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* Energy consumption and generation in Austria
e Bioenergy in Austria

e Research on gasification
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eSS

Gross Inland energy consumption

29.3 0 M Renewable energy sources
36.7 oh I 0l

21.8 0 ™ Matural gas

1,423 P 8.1 % M Coal
2.3 O M Electric energy

1.9 % Waste, non-renewable

Total

Source: Slatsbcs Ausiria, Energy balance MR

In Austria, energy consumption is covered by around two thirds by
mostly imported fossil fuels.

|EA Source: biomasseverband.at
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eSS

Domestic energy generation

44.7 oo W Bioenergy

27.0 % B Hydropower
4.5 G0 M Ambient heat
4.3 %  Wind energy
1.1 % M Photovoltaics
7.2 % W Natural gas
5.8 o I 0il

5.4 B I Waste, non-renewable

Source: Statisties Austria, rergy badance MHAB

Contrary to imports, renewable sources predominate in domestic
energy production with a share of around 82 %.

IEA
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eSS

Bloenergy consumption in 2021

35,4 % W Private Haushalte
22,6 % M Industrie und Gewerbe
14,9 o Il Heizkraftwerke (KWK)
13,3 0 M Heizwerke

7.8 9% M Verkehr

6,0 0 M Kraftwerke

Quelle: Statistik Awstria, Energichilanz 2021,
Endenergueverbrauch Fir Haushalte, Verkehr und Industre,

IEA
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Price of energy sources (in €cent/kWh)

ELpower | -

Heating oil |G -

Nat. gas - RpE

Pellets L
I

Hart wood 7,46
Wood chips N «es
0 5 10 15 20 25 30 35 40
Reference value: LHV
IEA
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Bioenergy branche in Austria 2022

(heat production/CHP production)

Argzh|  Farbe  Sektoe

2451 @ Blommsehelnwerke
2263 MW Gesamtleistung,
G052 GWh Warme/lshr

158 & Blomase-KWK-Anlagen
303 MW elektrische Leistung,
2377 GWh Strom/[lahr, 3. 834 GWh Warme/lahr

IEA
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\l
Bioenergy branche in Austria 2022

(biogas/CHP)

Anmh| Farte Seior

270 @ Biogsanlagen
&2 MW Leistung, 543 GWh Strom/[lshr,
430 GWh Wirme/Jahr, 150 GWh Blomethan/lahr,
1,5 Mio. Tonnen Dingemittelilahr

158 & Biomasse-KWHK-Anlagen
303 MW elektrische Leistung,
2,177 GWh Strom/Jahr, 3,834 GWh Warme/lahr

IEA
= Bioenergy 8 www.ieabioenergy.com



A

CHP facilities in Austria

[ — el
I g Se .
. I = £E S
Overview wood gas systems | E = i ¢ 3
£y E sz £ 2 5
= g £ - I =1 g =
Plant manufacturer I £ &2 FE S =2 T @
Burkhardt GmbH ]
Entrenco GmbH )
i i - h H !
GLOCK ecotech GmbH |
Hargassner GmbH I
Holzenergie Wegscheid GmbH I
~ LiPRO Energy GmbH & CO. KG I
Pﬁlﬁcﬁniﬁ Luft- und Feuerungstechnik GmbH |_400-1,500 ) -
aWatt Gm | 1,600-8,000 (o] [e]
Spanner Re’ GmbH I
_Stadtwerke Rosenheim GmbH & Co. KG I
_ Syncraft® GmbH | _700-3,000 X ) X
URBAS 5tahl- und Anlagenbau GmbH I 500-2,000
Windhager fentralheizung GmbH o 7-100
]
Xylowatt S.A. : Gresco Power | 2,800-7,300 [e] X
System designer I
BEST — Bioenergy and Sustainable Technologies GmbH” | 100-35,000 X 0 0O
GET - Gilssing nergv Technologies GmbH | X X [e) O X
~ GUssing Renewable Energy GmbH , 4,500-45,000 ) O
~Pdrner Ingenieurgesellschaft mbH | 500-45,000
Hepu@flﬂiermg Engineering GmbH | X X le} (o] X
ERNEUERBARE ENERGIE - Ing. Leo Riebenbauer GmbH X o Q X
SMS group Process Technologies GmbH 11,000-20,000

x = implemented commercial plants; © = no commercial systems available yet; " research facility; ™ given information applies to one module,
Company information, table makes no claim to completeness.

IEA
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Research in Austria

University of Natural Resources and Life Sciences Vienna

(BOKU Wien) carbonNneutralLNG

Trully Carbon Neutral Electricity Enhanced Synthesis of Liquified
Natural Gas (LNG) from Biomass

TrulyCarbonNeutral
Renewable Liquified \Q) NaturalGas

electricity
Sorption Catalytic Raw Biological
enhanced Methanation Methanation
\ e-gasifier

Liquefaction

100 % CH, @ @
\
% . \

Carbon neutral
< bioLNG

80% CH,
+20% H, é

M

Biomass EXCESS excess 2" Option
carbon carbon Electromethanogenesis
(optimized carbon efficiency)
1t Option
Geological sequestration
(negative emissions)
IEA
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eSS

Status CarbonNeutralLNG

Jan-May 2023 Design phase
Jun-Sept 2023 Cold flow modell installation
Design hot process development unit
Oct-Dec 2023 Cold flow modelling tests
from Jan 2024 Installation process development unit

R\

A\

IEA i, 2N
qeenes] New lab finished




Research 1n Austria

Vienna University of Technology (TU Wien)
Institute of Chemical Engineering m UNIERGITAT

WIEN
Vienna University of Technology

Presentation tomorrow

IEA
@ Bioenergg 12 www.ieabioenergy.com
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Research In Austria

Graz University of Technology
Institute of Thermal Engineering

TU

Grazm

Projects areas:
Combustion and gasification
CFD-simulations
reactive fluid flows
solar thermal processes
extrusion and injection molding (polymers)
thermal Management
Thermo-dynamical process simulation
Fluidized bed combustion
Second Generation Fuels and fuel cells
CO,-free gas- and coal-burning power plant

m EA
= Bioenergy 13 www.ieabioenergy.com
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Research in Austria (&,

MANAGEMENT CENTER
INNSBRUCK

MCI

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

Projects areas:

» Multi-staged fixed bed gasification systems
 Valorization of biomass

e Biomass to power and heat

e Engine & emissions

e Energy distribution and storage

m EA
= Bioenergy 14 www.ieabioenergy.com



R&D

B

Technology & life sciences

Research in Austria

Central goals in the JRZ* — Waste wood gasification and production of activated carbon

Goal: Use of waste wood / municipal wood residues as a
feedstock for the production of heat/power and activated

carbon

= Preparation of feedstock (particle size, impurities etc.)
= Adaptation of the gasification technology

Goal: Production of activated carbon with high specific surface:
= Chemical and thermal methods

= Development of in-situ/ex-situ activation methods and
reactors

Central outcome of research year 2:

= Adopted gasification reactor runs sucessful — stable gas
production from waste wood (A1 —A Il

= |ab-scale activation successful (up to 1900 m%g with

chemical acitvation) *JRZ- Joseph Ressel Zentrum

= Scale-up of activation reactor for in-situ-activation - Spinoff with MCl
successful — continuous operation possible



R&D

Technology & life sciences \

Research in Austria

Central goals in the JRZ — Application of activated carbon (AC) in WWTP

= Goal: Implementation in waste water treatment plants
(WWTP):
= Pre-treatment of high contaminated waste water
= Stabilisation of anaerobic fermentation

» Fourth treatment step / adsorption of micro-
pollutants

» Central outcome of research year 2:
= Lab methods for all applications in waste water treatment are

established

= Atwo-line pilot-scale WWTP plant was installed in Zirl/Tyrol.
Test runs with AC as an additive started.
e Concept I: addition of AC directly in the biological stage
e Concept Il: addition of AC in a downstream contact reactor
(4t treatment step)
= Asix-line lab-scale continuous operated anaerobic reactor was
installed. Test runs with AC as an additive started.




B

Research In Austria @ ST

Bioenergy and
Sustainable Technologies

Competence area - gasification:

Product gas production/treatment/utilization
Process development and optimization

Measuring and analysis technology

Fundamental R&D on ashes and bed materials

15t and 2"d generation biofuels

Representative of Austria in IEA Bioenergy Task 39
liquid biofuels

e EXCo chairman (Dina Bacovsky)

e Secretary of IEA Advanced Motor Fuels

e Project partner Waste2Value

m EA
= Bioenergy 17 www.ieabioenergy.com



Austrian companies

Aichernig Engineering GmbH (former REPOTEC)
(http://www.repotec.at)

Engineering of FICFB gasifiers for CHP, BioSNG and other synthesis (Glssing, Ulm,
Goteborg)

GET- Gussing Energy Technologies
(get.ac.at)
Research, consulting and engineering, education centre

Giissing Renewable Energy
(http://www.gussingrenewable.com)

GE Jenbacher Energiesysteme AG
(https://information.jenbacher.com/index.php)

IEA
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https://information.jenbacher.com/index.php

eSS

Austrian companies

Small scale gasification - overview

0CK 18/55 44/120

OKOENERGIE

HARGASSNER () I 0

HEL TECHMNIK DER UK LINET

froling @

besser heizen

50 107

IEA
= Bioenergy 19 www.ieabioenergy.com



Austrian companies

Small scale gasification - overview

GS YNCRAFT®

Das Holzkraftwerk.

GRESCO
ﬂPower

Eine neue Generation
von Biomassekraftwerken

URBAS

stahl- und anlagenbau

IEA
Bioenergy

S

200-500

300/500

120-550

20

320-770

500/800

280-880

www.ieabioenergy.com
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New CHP in operation in Perg  (PsyncRAET

Das Holzkraftwerk.

In operation since 01/2023 Feedstock: wood chips (6 kt/y)

2x CW 1800-500 El. Power: 7 000 MWh/y (1750 households)
Output: 1 MWel. /1,5 MWth Heat: 11 000 MWh/y (district heating)

PV on the rooftop 110 MWh/y Biochar: 1 kt/y

CO2 savings 10 kt/y

Nawaro X SynCraft

[ 21 www.ieabioenergy.com
Bioener b



Production of syngas from biomass and
waste and downstream synthesis

1 MW DUAL FLUID gasification
250 kW Fischer-Tropsch synthesis

= Operation

Campaigns for research operation

Fuel

wood chips, sewage sludge, plastic
waste, sorted waste, agricultural
residues




\-
Project Waste-2-value
Syngas Platform Vienna

e + Wax
~/ S o + Alcohols -
4 * Diesel 9
2 1 1 :
(&)
g \'V% . - Hydrogen o
5 /= . SNG &
g n I W il  Syngas £
£ @ e —— ; - combustion =
& ~—
& (2 ) Syngas Platform
¢ Technologies + Electrical
3 + Thermal

N —

Residues and waste '
forestry, agriculture,
industry and WWT /l\ Optional: Peak-wind energy

IEA
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eSS

Project Waste-2-value

First experiment with waste in Spring 2022 @))
4%
1%
o I Water content
0% Plastic I Ash content
50 : 50 wt % blend of rejects 1 56% 72% M Volatiles
plastic rejects and I Other

wood chips

LHV, 22.6 MJ/kg
Water 36.5 %
IEA
= Bioenergy 24
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Project Waste-2-value

Product Gas Composition during waste gasification @))

product gas

IEA
= Bioenergy

Measurement Point

After Counter-Current Column

Gravimetric tars 8.9 g/Nm?
GCMS tars 11.0 g/Nm?
Benzene >45.9 g/Nm?

Measurement Point
Freeboard
Gravimetric tars 11.5 g/Nm?

GCMS tars 16.9 g/Nm?
Benzene >36.8 g/Nm?
25

Gravimetric tars -23 %
GCMS tars -35 %

www.ieabioenergy.com



Project Waste-2-value

Full process chain: Autumn 2022 @»
DFB steam gasification + coarse gas cleaning + fine gas \
cleaning + Fischer-Tropsch synthesis + product separation

1 MW DFB steam gasification

incl. coarse gas cleaning (heat

exchangers, hot gas filtration,
liquid scrubbing)

1 barrel/day Fischer-Tropsch
synthesis incl. fine gas cleaning
(liquid scrubbing, NH; removal,

activated carbon filters, ZnO filters)



Thanks for your attention

Dr. Jitka Hrbek \ ; "\

jitka.hrbek@boku.ac.at
Univ.Prof. Christoph Pfeifer IEA Bioenergg

ch ristoph ; pfe ife r@ boku.ac.at Technology Collaboration Programme

Www.leabloenergy.com
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