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Swedish biomass gasification
plants - current status
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GoBi1Gas

» The gasifier was operated in total — 12 000 hours. 1
800 hours continuously 2017-2018

» 100206 bio-SNG production capacity (20 MW) was
reached for the first time in the beginning of 2018

» Approx. 65 GWNh bio-SNG was produced
= All performance targets were reached

» GoBiGas project was due to economic reasons stopped
in March 2018 and is currently in conservation state




GoBiGas

= Economic assessment of
advanced biofuel production via The GoBiGas Project
gaS|f|Cat|0n US|ng cosSt data Demonstration of the Production of

Biomethane from Biomass via Gasification

from the GoBiGas plant
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Pilot BL gasification | Pilot methanol + Field testing
DME

3 MW, 20 t DS/d 4 t/d methanol/DME  Volvo Trucks DME
>28 000 h since 2005 >12 000 h since 2011 ﬁ trucks, >1 500 000
m
Recovery of cooking chemicals without DME and methanol in
difficulties industrial applications

Opportunities for exp. campaigns 24/7, high
availability



LTU Green Fuels

LULEA UNIVERSITY
o caceoCy EDUCATION RESEARCH MEET THE UNIVERSITY

Postgraduate studies

Laboratories and equipment

Contactus

Wants to produce and test bio jet fus

Researchers want to test-fly Swedish bio jet fuel
2021

Published: 14 November 2018

none

Lulea University of Technology has been granted funding by the Swedish
Energy Agency for a preparatory study, and hopefully, within a few
'years, they can test to produce bio jet fuel on Swedish forest-based
residues - and test-fly it on commercial flights in Sweden. The
preliminary study will facilitate and risk minimize a first commercial
plant for the production of aviation bio jet fuel on Swedish forest-based
residues.

The pariners in the project covers the entire value chain, with 8AS and

BRA aifines, Dutch SkyNRG, RISE, German Ineratec and Schmidtsche On-geing projects
Schack, Smurfit Kappa Pits4, Sveaskog, Fiy Green Fund, and Svsbio. gt b ok Bt
Swedavia, owner of arports in Swacen and KLM has written support L R

takil L ral projects
letiers and wil follow the progress of the project. The Swedish Energy "g‘f:g‘::ﬁmmm

Agency writes in the granted application that the project has the of i et foed in Sweder and signed
potential to contribute to the development and increase use of a Letterof infent LY in May 2018
sustainable biofuels for airplanes in Sweden with Sadra, KLM, SkyNRG, Fores,

https://www.ltu.se/research/subjects/Energiteknik/Nyheter-och-aktuellt/Forskare-vill-testflyga-svenskt-biobransle-2021-1.181623?l=en
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Cortus WoodRolI® at H6ganas

= Cortus 6 MW WoodRolI® gasifier
at the H6ganas steel plant was s
officially inaugurated in June 2018

» Replaces parts of the fossil natural
gas use

= |ssues with the installation solved

» Full operation scheduled during
2019

s CORTUS

L] L]
o®s ENERGY
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Cortus WoodRolI® & Engie

» Hydrogen production using Cortus
6 MW WoodRolI® gasifier

» Pre-project study H1 2018

» Project Study + pilot tests H2 2018

» FID expected 2019

s CORTUS
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Cortus WoodRolI® & Swedish
Biofuels

Cortus Energy and Swedish Biofuels Cooperate for the World’s First Bio-Jet Fuel Plant Based on
Forest Resources

Cortus Energy AB {Puhl) and Swedish Biofuels AB (5B} have agreed in a preliminary agreement ahout
cooperating with the goal of during 2019, jointly projecting a first commercial plant for production of
hic-jet fuel based on forest raw material and alcohols for the Arlanda airport neads.

Initial contacts around land, logistics, fuel and licensing has been taken during the winter. Cortus and
SB's joint facility for bio-jet fuel will he first of its kind and with a great global market potential. SB's hio-
jet fuel now complies with current standards jet fuel, and it has heen successfully tested by the US and
Swedish defense forces and for civil aviation over the past ten years.

In addition to green jet fuel, the plant will be able to produce other valuable products such as

liguid transport fuels and chemicals. The technology planned for the plant is a combination of Cortus
WoodRoll® process and SBs catalytic process for hio-jet fuel. The WoodRoll® process converts wood
into synthesis gas which, along with alcohols, is the raw material for SB's catalytic process for green jet
fuel.

“Qur joint project for hio-jet fuel from forest raw raterial represents everything we have worked for,
for almost twenty years. Because we have already met current standards for jet fuel with our
technology, we now see a possible commercial hreakthrough for green aviation fuel, first in Sweden and
then further out in the world” says Angelica Hull, CEOQ and founder of Swedish Biofuels.

Cortus PM, Feb 2019

s CORTUS
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MEVA CHP-plant in Hortlax

= Energy outputs 1.2 Mw,, and
2.4 MW4,

* Entrained flow cyclone
gasifier emanated from
research at Lulea University of
Technology

= Small fraction fuels
(sawdust, wood fibers and
agricultural residues)

= Applications: CHP, fossil
process gas replacements and
iIndustrial drying processes
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Commercial initiatives under
development
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- - r’
Phoenix Biopower MUk

* The Biomass-fired TopCycle - the BTC - high-pressure
steam treatment and entrained flow gasification

» Gas turbine for power generation
= Aiming at electrical efficiency of up to 60 %
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TEAM FLUE GAS
HIGH PRESSURE GENERATOR CONDENSER HEAT
STEAM TREATMENT
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Plagazi®

= The Plagazi® Process aims at hydrogen production
from Municipal Solid Waste (MSW), Auto Shredder
Residue (ASR), car tires, Refuse Derived Fuel (RDF),
industrial waste, wood chips or mixtures thereof

= Conceptual design for a waste-to-energy plasma
gasification plant (40 tons per hour = 350,000 tons
waste per annum)

* Plasma technology (Westinghouse Plasma) with three
cleaning stages

» Company status unclear
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Research activities
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Ongoing Swedish Gasification-

related R&D Programs

» Swedish Gasification Centre (SFC): 2011-2021,
budget 54 M€

» Swedish Knowledge Centre for Renewable
Transportation Fuels (f3): New phase 2018-21,
budget 3.3 M€

» Swedish Energy Agency’s biofuel program: On-
going 2017-21. Both thermal and bio-chemical
conversion, budget 18 M€

= SEBRA (CHP): 2016-19, budget 6 M€
» Biofuels for Sweden 2030: 2017-20, budget 0.6 M€
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Swedish Gasification Centre (SFC)

* Annual budget 6 million Euro
per year in 10 years until 2021

Acedemia

* In total, 20 companies, 8 33,3%
universities and one research

institute

= 25-30 senior researchers and
30-35 PhD students (=20%
funding from SFC)

THE SWEDISH CENTRE FOR @
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SFC Organisation

Director
Joakim Lundgren,

Lulea University of
Technology

Program Advisory Board

A Scientific Council
ITHE SWEDISH CENTRE FOR .

BIOMASS GASIFICATION S

Industrial representative
Management Group - Lars Waldheim
WAC

SFC-Bio4Gasification SFC-Cleansyngas
Rikard Gebart Klas Engvall
Lulea University of KTH Royal Institute of
Technology Technology

SFC-CIGB
Henrik Thunman,
Chalmers

Research theme leaders

IEA Bloenergy www.ieabioenergy.com THE SWEDISH CENTRE FOR
BIOMASS GASIFICATION S FC




The main roles of SFC

» Strengthen and coordinate Swedish gasification R&D
and foster a new generation of gasification
competence in Swedish academy and industry

= Serve as a national network for knowledge transfer
and problem solving within the field of gasification

= Facilitate commercialization of
advanced gasification of biomass
and waste
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SFC Academic and governmental
partners
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SFC Company partners
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Swedish Gasification Centre (SFC)

Liquid biomass
(black liquor,
pyrolysis liquid, \ Entrained flow
glycerol etc.) ! gasification

Solid biomass
and residual Gas
streams ! Direct fluidized cleaning,
(Forest residues, "\ bed gasification separation &

pellets, MSW conditioning

etc.) L )
reforming

Clean
= synthesis
gas

Dual bed
gasification

SFC research scope

——————

*Only pretreatment research with strong connection to blomass gasification
(.« fuel Impragnation, Integrated pyrolysls, etc)

. THE SWEDISH CENTRE FOR
IEA BlOenergy www.ieabioenergy.com BlomASs GasiFicaTon SIFC




Swedish Gasification Centre (SFC)

SFC Centre for
Indirect Biomass
Gasification

T1: Industrial deployment & commercialization

T2: Process optimization

T3: Gas conditioning

T4: Fuel conversion

T5: Inorganic chemistry & materials

T6: Fluid dynamics

T7: Diagnostics
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Summary

» The GoBiGas and LTU Green Fuels plants are technical
successes — both currently in conservation state

= With lacking long term policies, strong efforts are put
on gasification research and education (SFC)

» Stronger focus on waste feedstocks

» Several gasification projects in Swedish steel industry
and for aviation applications. Also interest from the
chemical industry
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Thanks!
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Contact Details

Joakim Lundgren, Director SFC

Division of Energy Science, Luled
University of Technology

joakim@ltu.se




