Leljukerrosprosessien
sahkoistyksen
kehitysnakymat

BitKein-hankkeen paatosseminaari
13.5.2026
VTT, Jyvaskyla

Ari Kettunen «» Sumitomo

SHIVFW



Electrification of Fluidized Bed Processes

Background & Motivation

Energy market changing to address environmental

Decarbonization targets:

EU targets for decarbonization:
« Mid term, 55% CO, reduction by 2030
* Long term, net zero emission target by 2050

Finland
* Full carbon neutrality by 2035

Increasing energy production via RES
« Wind/solar

World political situation:
* Ukraine war, etc.

needs and demands:
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. combustion

~75% increase 2018 > 2025
(source: Tilastokeskus)
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Superior operational and fuel fexibility is required
Methods for operation optimization and condition monitoring
are needed to manage low quality fuels
Electrification would help to decrease use of solid fuels
and to increase flexibilit
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Electrification of Fluidized Bed Processes
Methods & Applications

Heating method Status Industrial applications Status

Gas preheating In commercial use Drying In commercial use
Internal/external resistive In commercial use Coating In commercial use
heating /R&D Heat treatment In commercial use
5;';?;’ indirect induction R&D Granulation/agglomeration  In commercial use
i
J : Energy storages In commercial use
Plasma heating R&D
, Pyrolysis R&D
Internal/external microwave —
heating R&D Gasification R&D
Graphite purification R&D
*) Gas Flow Out *) Gas Flow Out *)ﬁ C02 captu re R&D
U Carbon Dioxide Conversion R&D

Conductive
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Utilization of Electrification in Power Plants
CFB case study

Electric heating of primary air Summary of evaluated benefits

l « Operational benefits
Reduced solid fuel burning
Reduced CO2 and other emissions (NOXx,..)
Reduced make-up material flow
Reduced ash flow
3 Lower minimum load level (larger load control range)
Increased boiler efficiency (lower flue gas flow)
Increased fuel flexibility (high moist fuel)
/ Fossil fuel decrease in start-ups and in other SUB

Steam outlet Fly ash iadiced draftfan O p e rati 0 n Ca S eS
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« Economical benefits
» Decreased OPEX
= cheap electricity vs. solid fuel/fossil oil/gas
= make-up and ash flows
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ELECTRA EU Project o

ELECTRA develops and validates in real life emission-free, electrically heated cement, lime and lime mud
production process in MW scale capable of reaching temperature up to 2000°C

Powered Cement plant Economic feasibility
Ta rg ets . by renewable Lime plant and benefit for the
) . . electricity Pulp mill - lime mud society with minimal
* Demonstrate high temperature & flexible environmental
electrified industrial heating process units mpacts
« Maximise impact by accelerating the ﬁ%\’ %
adoption of electric kiln and fluidised y co, Eficient CO, captur of
bed technologies to decarbonise — 1\ ooy omissiong Procee
cement, lime and pulp industries and v _
. . . High quality & low-carbon
bOOSt|ng Hubs for CerUIanty Electricity —  Electricity Products ~ cementand lime
N pa N products
7 < 7
“\_/"
Technology development : Fosguel Adaptations n other
» Plasma heated rotary kiln iminatie or reduce . . Technology
* Resistively heated rotary kiln
» (Gas preheated fluidized bed Electrification of the
« Resistively (internal) heated fluidized bed ¢~ calciner can reduce , Technology concepts: _
o .. o high temperatures with plasma and resistive heating
* Plasma heated fluidized bed CO2 emissions by 78% applied in rotary kilns and fluidized beds
y P Funded by This project hqs rece’\yed funding from the European Union’s Horizon Europe
S the European Union research and innovation programme under Grant Agreement No 101138392,
Heidelber s¢Lhoist ::‘0242; ANDRITL KANTHAL AL Wk HR EJSZOSASLDQ'}J g;?c?-igr'o;/:éiﬁlge?fﬂaﬁ eD(:yC sllrgr:srscggri‘::tf;:ant.
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SFW - ELLIBSI Project =

ELLIBSI is part of the SFW’s Net Zero Energy Ecosystem (NZEE) Veturi project which is targeting to develop new
integrated decarbonization solutions in selected RDI Focus Areas; Sustainable fuels, Energy storage, Carbon
capture and Lifecycle solutions

ELLIBSI targets:
Decarbonization of energy hub system by:

1. TMU/New technology concepts (electrification,
load/fuel flexibility, etc.) )

2. Advanced operation optimization and diagnostics Operation optimization and performance/condition
tools monitoring methods

3. Increasing product value by integrating third party - t

solutions
ENERGY HUB

Fuels roxi Products
Electricit . exible TMU/New - Electricity
ectricity 1IN Biomass, waste technology concepts - - Heat
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