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Gross energy consumption (renewables):
Worldwide, EU, Austria

6%

14% 40204 P) 417 PJ

(2.834 TWh)

(22.972 TWh) (116 TWh)

Weltweit EU2Z8 Osterreich

Quelle: WBA, Eurostat, Statistik Austria

M Bioenergie W Wasserkraft ~ Wind  Solarenergie W Sonstige (Warmepumpe, Geothermie, Gezeiten)

Source: biomasseverband.at
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AUSTRIA

[Tz\th] Final energy consumption by energy carrier and industrial sector
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100% Renewable Energy for Austria’s Industry: Scenarios,
Energy Carriers and Infrastructure Requirements
Roman Geyer * , Sophie Knéttner, Christian Diendorfer , Gerwin Drexler-Schmid and Verena Alton,
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Research on thermal gasification in Austria

 BOKU

 TU Wien

« BEST

« Graz University of Technology
« MCI
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Research: Advanced Bioenergy Lab

The Advanced Bioenergy Lab (ABL) is a research facility focused on the development and
testing of advanced renewable energy carriers.

* Raw material: residues and waste from wood processing and food production
* Gasifier developed at TU Vienna

* Input 1,55 t/h (biomass dry) (8MW)

* Plan: 8 000 OH/year

* Products: liquid fuels (FT) and high purity gases (SNG, hydrogen)

These technologies and products are brought to market maturity at the ABL under real,
industry-like conditions, and are produced for the first time in continuous operation and
on a pre-industrial scale. W
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Research: Advanced Bioenergy Lab

The Advanced Bioenergy Lab (ABL) is a research facility focused on the development and testing of advanced

renewable energy carriers.
* The whole production chain will be in focus
*  Products - Output

*  SNG:340 Nm3/h
*  FTliquids: 150 I/h

7

DFB-Gaserzeugung Gasreinigung

Methanierung (SNG) Verdichtung,
Qualitatskontrolle,
Netzeinspeisung

FT-Rohdlproduktion

Brennstoffwarmeleistung (10 Mw)

Raffinierung 2

Stoffflussrichtung
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Research: Advanced Bioenergy Lab

Budget: 60 mio Euro
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2020
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01.02.2021
¢ Forderrichtlinie

Grobkonzepte Betriebs- und
Anlagendesign, Vorgesprache
Branchenuntersttutzung

05.2024
Griandung der
Advanced Bioenergy Lab eGen

11./12.2024
Finale Investitionsentscheidung

Detailplanung, Baubeginn,
Inbetriebnahme

2027

—_—
Dauerbetrieb

16.11.2023
Foérderzusage an das
ABL-Konsortium
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BOKU University

Horizon Europe Project: CarbonNeutralLNG Carbon

NG

* Project focus: Green LNG from biomass

15' key-innovation:

dual function chemical

: ; Renewable Sorption enhanced .
. ; catalytic hydrogenation
* The pl‘OCGSS aims I”g Integrate. electricity e-gasifier / methanation reactor
. . . % Sorption Catalytic Raw Biological
* Electrically-assisted sorption :";:;;eef: Methanation Methanation

Liquefaction
enhanced gasification

* Dual function chemical catalytic _ ’

methanation N4

Carbon neutral
bioLNG

Biomass excess 2% Option
carbon Electromethanogenesis

(optimized carbon efficiency)

* Biological methanation

T# Option
Geological sequestration

* Electromethanogenesis (negative emissions)

[] BOKU CarbonNeutralLNG
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BOKU University

CarbonNeutralLNG - E-Gasifier ot
LNG

Principle: Dual fluidized bed gasifier

Endothermal gasifications reactions require extremely high heat fluxes at highest temperatures

* Hot sand particles transfer heat from combustion into gasfier Syt t 00, + Steam
up to 70% H, _,
* Issue: Carbon efficiency, cold gas efficiency, AT between reactors ' g':lccti:;:’"v heated
-
gestier | CaC0;— Ca0+ CO,
. . o e
New concept' C0;, Sorption / Carbonation 'q"“:;gme
_ _ _ | Ca0+C0,—>CaC0; |
* Electrical heating replaces combustion prree— '
00+ H,0 — Hy+ L0, ke
* Carbonate looping separates CO,
steam steam

[)BoOKU CarbonNeutrallNG
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BOKU University

CarbonNeutralLNG - Novel E-SEG Carbon

» E-SEG = Electrical sorption enhanced gasification <
4 steam
« 2 additional reactor units: i b gas strean
* Segregator (SEG): Segregation of char and CaCO;, " —
* Converter (CONV): Conversion of residual char 5
&
* Product streams: H,-rich product gas + CO,-rich flue gas s |
feedstock
» Cold flow model in operation & under investigation
» Patentfiled and approved (September 2024)
Carbonized + Char T
Carbonized
[} BOKU CarbonNeutralLNG
IEA
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BOKU University

I/0-Gas (Energieforschung 2023, FFG)

* Integration into the future energy system
 Efficiency increase of gas cleaning

* Increased carbon efficency in methanation

* Project start: 2024/11
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TU Wien (Vienna University of Techology)

TECHNISCHE

oversiir ADORe-SNG

WIEN

Automation and optimization of the biomass-
based SNG process through the application of
advance control and digitalization strategies.

Goals:

* Development of an automated process
control strategy for pilot plant and
industrial plants

* Development of a digital twin to combine
physical and data-based approaches

* Increase process efficiency and reduce SNG
production costs by the application of digital
methods
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m wversir Hydrogen Production from Biomass — FCTRAC

WIEN

Production of sustainable hydrogen by
purifying product gas from gasification of
wood chips and utilization of the hydrogen
produced in a fuel cell tractor.

Goals:

* Demonstration of an entire zero-
emission value chain in the agricultural
sector

* Development of a stand-alone solution
for decentralized hydrogen production
based on biomass

IEA
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PRODUCTION OF GREEN HYDROGEN FROM BIOMASS/RESIDUES DISTRIBUTION
PRODUCT GAS Refueling station
Gasification
! ’ Gas treatment and cleaning
ar ) H;
g Fermentation 7
A il /’ 7 N
EXCREMENTS Dn::::::s - I o o
’ “‘ BIO!!2MOdUl Fuel cell tracor
UTILIZATION
CIRCULAR ECONOMY
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TU Wien (Vienna University of Techology)

TECHNISCHE

unverstit BIOHEAT

WIEN

Development of a process chain
based on opportunity fuels for
heat production in industrial
processes

Goals:

* Investigation of heat production
by gasification of opportunity
fuels and subsequent bioSNG
synthesis

* Include circular economy by
utilizing ash residues and sector
coupling through integration of
renewable hydrogen

IEA
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BEST Research

SYNGAS
PLATFORM
VIENNA

= ——. A research hub featuring a Waste2Value
s Hesdl B B process chain: 1 MW DFB gasification +
W/ ¥ 250 kW Fischer-Tropsch synthesis demo

A connected laboratory supplied with
real syngas for gas cleaning and
upgrading

= Bioenergg 16 www.ieabioenergy.com



BEST Research

Waste2Value - LevelUp! (COMET, FFG)

Shifting Research Focus

\/;/

Refinery

+ Wax
Jet Fuel
Alcohols
* Diesel

products

Hydrogen
SNG
Syngas
combustion

Shifting Research Focus >

=]
+ Electrical
 Thermal

Residues and / |
waste NS
forestry, agriculture, Optional: Peak-wind energy
industry and WWT - a4
m [EA
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BEST Research

Waste2Value - LevelUp!: 1 MW Demo-Scale

* Dual fluidized bed (DFB) gasification:

* 1 MW demonstration-scale plant for
long-term campaigns of multiple weeks
continuous operation

Typical syngas
composition

H, co CO, CH,C,H,
e N

41% 23%  10%

. Basedona
g 100 kW DFB

plant
at TU Wien

a [EA
= Bioenergy 18

www.ieabioenergy.com




BEST Research

Dual Fluidized Bed - Operational Modes

Classic — 2% C2H4
B cH4
co, 7 a% |l coz
B co
SER -1%| [l H2
Bed material, heat
Product gas ﬁ Flue gas/CO,
Feedstock: t t - -
Biomass Waste Gasification Combustion/Calcination Chemical Synthesis
Plastics » (bubbling fluidized bed) (fast fluidized bed) (catalytic processing)
Agricultural Residues 850-950 °C Fischer-Tropsch | Methanation
Industrial Waste SER Classic co, T: 200-300 °C T: 300-350°C
T:650-750°C | T: 780-850°C | T:750-850°C t Fe-catalyst Ni-catalyst
CaCoO, Si0,, Olivine Si0,, Olivine Air/steam/0O,
Bed material + char
t t t Syncrude SNG
Steam Steam Co,

IEA
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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

IEA
= Bioenergy 20 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

« Biomass to power and heat

* Engine & emissions

* Energy distribution and storage

« JRZ spin-off (biochar research)

IEA
= Bioenergy 21 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- Giissing 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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Austrian companies

Small scale gasification - overview

0CK 18/55 44/120
OKOENERGIE
HARGASSNER ()" I i
” ' 50 107
froling @

besser heizen
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Austrian companies

Small scale gasification - overview mm

200-500 320-770

GS YNCRAFT®

Das Holzkraftwerk.

300/500 500/800
ﬂ GRESCO
Power

Eine neue Generation
von Biomassekraftwerken

URBAS =~

stahl- und anlagenbau

IEA
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Newsletter highlights

The Advanced Bioenergy Lab (ABL) is a research facility focused on the development and testing of advanced renewable
energy carriers. These technologies and products are brought to market maturity at the ABL under real, industry-like
conditions, and are produced for the first time in continuous operation and on a pre-industrial scale.

There are several Universities, Research institutes and industrial companies involved.

* Raw material: residues and waste from wood processing and food production
* Gasifier developed at TU Vienna
* Input 1,55 t/h (biomass dry) (8MW)

° Plan: 8 000 OH/year Universitaten*®
*  Products: Ilqwd fuels (FT) and high purity gases (SNG, hydrogen) M P CEb mvTiu [] BOKU
*  Budget 60 mio. Euro
* ABL founded in 05 2024, AuReruniversitire und sonstige Einrichtungen*
* Final in.vestment budget decision in 11/12 2024, GrE*.l—. ©BesT § L B '
* operation from 2026/27 . o
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Questions?

Jitka.hrbek@boku.ac.at -~
Christoph.pfeifer@boku.ac.at IEA Bioenergy

Technology Collaboration Programme

www.ieabioenergy.com
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