R ——

IEA Bioenergy

Technology Collaboration Programme

Country report Sweden

IEA Bioenergy Task 33 - Gasification of Biogenic and
Waste Feedstocks for a Sustainable Future

Joakim Lundgren
Professor, Energy Engineering, Lulea University of Technology

Task meeting, Glasgow, May 11 2026

The IEA Bioenergy Technology Collaboration Programme (TCP) is organised under the auspices of the International Energy Agency (IEA) but is functionally and legally autonomous.
Views, findings and publications of the IEA Bioenergy TCP do not necessarily represent the views or policies of the IEA Secretariat or its individual member countries.

Technology Collaboration Programme

by I2Q1




IEA
= Bioenergy

@ commercial/Industrial scale plant *Thermal input

. Pilot/demonstation scale plant
Academic research and development

. Project- & technology developer/Comp

Lulea University of Technology

LTU Green Fuels

3 MW* Entrained flow gasifier
RISE ETC g

3 gasifers 20 kW-1 MW* o . .
& Umea University

FerroSilva Renavia Braathens/The Green Birch

Ostrand Biorefinery SCA & St1
Mid-Sweden University

ScanArc AB

Plasma technologies

Varmlandsmetanol AB

BioShare AB

Boiler conversion

Meva Energy AB KTH Royal Institute of Technology

Cyclone gasification

Malardalen University

MEVA @ Sofidel, Kisa
5 MW Cyclone gasifier

Chalmers University of Technology

Plagazi AB
Plasma gasification Emémejeriet
Cort @ HE . 170 kW* Fixed bed gasifer
MW WoodRoHe Linneaus University

Lund University/LTH

www.ieabioenergy.com



‘

Renavia Braathens - The Green Birch project

« Waste-to-jet facility to produce around
100,000 tonnes per year of sustainable
aviation fuel (SAF) planned at Umea Eco
Industrial Park, just outside Umea in
northern Sweden.

« Waste gasification combined with
electrolysis + methanol synthesis +
methanol-to-jet.

« With production targeted in the early
2030s, the output would correspond to
more than the total jet fuel consumption
of all Swedish domestic flights today.
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Renavia Braathens - The Green Birch project
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Cortus 6 MW WoodRoll® gasifier at the Hoganas steel
plant

« On March 19, 2025, Cortus Energy
filed for bankruptcy.

* Delays in the commercialization of the
" Hoganas facility
—g—) nga

s » Costs for industrial up-scaling higher
than expected

« Insufficient financing and liquidity
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heated
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Biomass —> pvrurlz-zer ﬁﬂgfg problems
350-450°C * Lack of long-term customer contracts
Rotary for a stable revenue stream

kiln dryer

 Nordic Bio Power have taken over
the plant and will start production of
biochar and heat in Q3 2026.
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https://www.google.com/url?sa=i&url=https://www.researchgate.net/figure/Schematic-of-the-WoodRoll-multistage-gasification-process-developed-by-Cortus-Energy-1_fig1_317310036&psig=AOvVaw0W6hW0cvOtJQ4LEFlhWyQW&ust=1593512281323000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCMjMqP7lpuoCFQAAAAAdAAAAABAE

Ostrand Biorefinery

Biomass Gasification Gas separation Fischer Tropsch synthesis Product upgrade Products Areas of use

50 % RFNBO

80 % SAF 50 % Biofuels Annex 9A

e

|

—

20 % Naphtha 50 % RFNBO

« Jointly owned company by SCA (forest) and St1 (refinery).

- Biorefinery Ostrand will deploy solid biomass gasification and
Fischer-Tropsch synthesis with an electrolyser.

« Asignificant development step was recently taken (10 April)
when the Swedish Energy Markets Inspectorate allowed
connection to the transmission grid.
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MEVA Energy ...

N

 The Meva Energy gasifier at Sofidel tissue
mill in Kisa produces 4.5 MW of producer gas
from wood waste to replace industrial
consumption of fossil gas.

« Approx. 4 MW = 1300 kg/h wood-pellets.

« Some technical issues currently limit the
plant availabilty to 60%.

* Measures now taken - Expected plant
availability 80% during the year.

Pictures from and more information at http://mevaenergy.com
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MEVA Energy

* The European Investment Bank
(EIB) is providing €40 million in
venture debt financing.

’ ‘ (3 InvesmentE
* The EIB’s investment will help MEVA ENEF;éY _, | B
Meva scale up beyond its » v M
current demonstration plant, X,

enabling the company to
enhance its technology and
enter new markets.

More information at http://mevaenergy.com
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MEVA Energy

* Meva Energy has entered into a 15-year
agreement with Elcowire, a leading
European copper wire manufacturer, to
supply 9 MW of renewable biogas to
Elcowire’s Helsingborg facility in Sweden.

* Meva Energy and Swiss Steel have
launched a joint feasibility study to assess
how renewable producer gas can
complement their use of natural gas in a
walking beam furnace at Swiss Steel’s
plant in Emmenbrucke, Switzerland.

More information at http://mevaenergy.com
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MEVA Energy - Feedstock tests

» Gasification of oat husks was tested at full scale in Meva Energy’s Kisa
plant —15 tonnes were processed continuously over 17 hours with stable
operation

« Slightly lower efficiency and heating value of producer gas but
remained suitable for industrial use.

* Reduced particle separation efficiency, likely due to lower-density oat
husk char. Lower biochar yield, higher particle load in gas cleaning,
increased tar formation

« Biochar quality was lower than from wood pellets. Reduced carbon
content and calorific value, higher ash content etc.
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MEVA Energy

« Low value residues from furniture
manufacturing, board, MDF to renewable
gas and power (2.4 MW) at IKEA Industry
production unit in Zbaszynek, Poland

« 2*1220 kg/h fuel (twin gas trains with shared
auxiliary systems)

« 1.2+1.2 =2.4 MW of green electricity, possibly
use of residual heat for heating lkea's nearby
buildings

» All permits are now in place and plant
construction starts this summer.

More information at http://mevaenergy.com
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FerroSilva

=—p Material flow

Gasifying agent == Alternative pathway

l Dried

Gasifier hiomass

o |y i * FerroSilva is planning a
R IS Excoss top gas gasification plant at Ovako's steel

| plant in Hofors for production of
‘Y fossil-free sponge iron.

Tar removal / 0,/ E|e=ctricity l

Tar ¢==

e omeran | &1 ,,, * Received 3.4 million € in support
[ o] _ for a pre-study.

co, Sponge ron / . * The intention is to build a
oo e demonstration plant of 50 kton
i co, DRI with start of operation in

2026.
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BioShare - Thermochemical co-production in a CHP plant
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« BioShare’s technology enables additional products in addition to heat and power.

» Their fluidized bed solutions can be applied utilizing separate bed material or share bed
material with a boiler.

* Projected a methane pyrolysis unit in Finland

IEA More info: www.bioshare.se
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Plagazi AB

* In October 2024, Plagazi was selected
to receive €29.5 million grant from EU
Innovation Fund.

« The previous project in Koping has
changed location to Gavle - Now titled
Gavle Circular Park

« By using InEnTec plasma gasification
technology, the project will convert 74
kton/a of non-recyclable waste into
hydrogen (10.6 kton/a).

« Plagazi is however now under
reconstruction (Nov 2025).

More info at http://www.plagazi.com

Gasification Cooling Conversion izt
/Plasma & Synthetic Process Hydrogen
reactor ** . Gas

Y Cleaning o
. Process Captured
production Liquid CO,
| 70% Recycled | o/
-

Electricity
*  Any type of waste: Auto Shredder Residue, Car Tires, Plastic, Household-, Industrial-, Hazardous- or Medical Waste.

= Exposed to Temperatures > 3000°C in a Plasma Reactor, where the waste is broken down to atomic level.
= The Product is then rebuilt to form Green Hydrogen and CO2, which the latter is captured directly.
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Deputy Director, CH2ESS - Centre for Hydrogen use in industry and the Energy System Sweden I EA B |Oe n e rg U
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