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« Research and education will be organised via schools since 2015 in LUT
- Largest energy research and education organisation in Finland

- B.Sc. and M.Sc. Degree Programmes in Energy Technology, Environmental
Technology, Electrical Engineering, Mechanical Engineering

FACTS AND FIGURES 2014

« 328 persons
« 26 full professors + 70 other research scientists (D.Sc.)

« 127 Bachelors of Science (Tech)/year
« 163 Masters of Science (Tech)/year
« 28 Doctors of Science (Tech)/year

« 14.5 M€ research budget/year (external funding
resources)

« 12 M€ teaching budget/year (Ministry of Education and
Culture)
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LUT Energy Systems is a strategic area
of expertise in LUT

* Quick strategic moves — professorships:

« Sustainable energy systems - 2009
Growth 328 in 2014 => 400 in 2020 » Wind power - 2010
_ * Bioenergy - 2011
Growth 26.5 Meur => 34 Meur in 2020 « Nuclear thermal hydraulics — 2012

50 % external funding, 5 % EU programs

School — A solid group of professors
and researchers

Increased role in society

Professor Jarmo Partanen
He [E fy [

= N
Electricity <et and Po NS [ Technology, qo
jarmo.partanenf@lut.fi timo.hyppanen@lut.fi
+358 40 506 &564 +358 40 580 3180

nent of Energy

Professor Juha Pyrhonen

He f cal Engineering,
Electrical Drives Tec

juha.pyrhonenf@lut.fi

+358 40 571 1645

S
lainen@lut.fi
+358 40 357 8684

Professor Satu Viljainen Professor Jero Ahola

Electr ts F L Control Engineering and Digital Systems
satu.viljainen@lut.fi : jero.ahola@lut.fi

+358 50 514 4166 +358 40 529 8524

Solar economy 2014

Professor Olli Pyrhdnen

Control Engineering and Digital Systems,

Wind Power Technology
olli.pyrhonenf@lut.fi
+358 40 516 6411

Professor Jaakko Larjola
Fluid Dynamics
JEELCCHET G &)
+358 40 505 3322

Professor Mika Sillanpaa

+358 400 205 215

Professor Tapio Ranta
Bioenergy
tapio.ranta@lut.fi
+358 40 864 4994

Professor Jari Backman
Fluid Dynamics
jari.backman(@lut.fi
+358 40 844 8414

Professor Riitta Kyrki-Rajamaki
Nuclear Energy Technology
riitta.kyrki-rajamaki@lut.fi
+358 400 508 948

Professor Mika Horttanainen
Environmental Technology,
Waste Management Technology
mika.horttanainen@lut.fi

+358 40 848 5850

Professor Risto Soukka
Environmental Technology,
Life Cycle Management
risto.soukka@lut.fi

+358 400 723 094
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Studies supply systems and handling technologies of forest biomass
for energy use. Applies study methods to evaluate economical and
environmental performance o T

Laboratory located in Mikkeli city since 2003

Staff, 1 prof., 8 researcher (2 post doc and 6 post graduates) i}
MSc students, annual turnover 1 M€

Core study areas:
— Availability assessment of biomass fuels
— Supply logistics of biomass fuels, transportation
— Biomass fuel production, refining and handling
— Optimized use of biomass fuels
— Domestic and international biofuel trade
— Bioenergy business models
— Sustainable production of bioenergy
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Q\ . Biomass potential - Land-use data
< Spatially estimated volumes 10m x 10 m raster dataset.
-} and characterisics. land-use, conservation areas etc.

Study methods
« GlS-analysis
« LCA-analysis
< Simulation models |
- Regional energy balances T e e e e e

Simulation modelling
Supply-chain is modelled for

® PraCtlca| experlments optimal logistical solutions

Transportation network
Vector dataset with attribute
values

(e.g. distance, speed limits).
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Biomass pathways from resource -

Open your mind. LUT.

to energy prOdUCtS Lappeenranta

E BIOMASS SOURCES | | BIOMASS TO BIOENERGY PROCESSES Ei BIQEM ERGY .
| i H USE
; refinin transesterification e o i —
i il crops B . TR AT AT Biodiessl . E :
V| [rape, sunflower etc. ) crushing (methyl-aster) o "
] 0 Vi
: S o 5
Lo AR "I B
| Forestrycropsand | | !5 i; F
residues L 2|1 =
: ~ i
Agriculbural crops i i i o
and residues i b
i ul exiraction fermentation i
] ] i |Sugar and starch plan ~ | Ethanol ¥
. Animal residues | 1 |[sugar-beet, cerealsetl:.}| hydraolysis e R \
' [ 1
1 1 " ! i i —
: Industrial residues ‘ by plysis E , T: 1
i L ' o
| Munidipal waste &+ [ _E | 3 l
] : o = - e o o o o gy, | gew an Sam e ESm ESm EEE B i i : \
sewage sludge b combustion 1 = | = 1
i i
i Lolid biomass é i E I
i (wood, straw, agri crops pyrobysis : £
i and residues ot ) |1} . L= I
i gasification 1 '-:Ii ? I
E USEERE |
o — torrefaction & Bio coal Tliig! <! ! !
| L g [ H
[ I I L1
| Sy - I
; Wet biomass anaerghic NHE Y B .
W (organic waste, manure | 2 i | a
i etc.) fermentation -« e * 'i |
; ~ =i E 1
i ~ I L (M=
1 - = - - e . . l
\

Source: http://www.blueplanet-energy.com/ VM- 9.’


http://www.blueplanet-energy.com/
http://www.blueplanet-energy.com/
http://www.blueplanet-energy.com/

Biomass conversion possibilities Open your mind. LUT.

Lappeenranta

-t

REH \fv fé“ : |
. 5 ‘?%‘ i )

o~ T e,
o e S
4 ) (2

Current fue\s

Fig. Metso 10



3

Open your mind. LUT.

Lappeenranta

In 2014 CHP produced 74% of the heat needed for district heating and
generated 33% of electricity production in Finland

Over 400 medium and large scale biopower and heating plants up to worlds
biggest construction

Over 50 new CHP plants (2100 MWe, 1700 MWth) and 300 DH boilers has
been built since 2000

CHP technology, fuel supply systems and logistics are globally well known,
e.g. Metso, Andriz, Foster Wheeler
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Biomass pyrolysis

Fortum’s Joensuu pyrolysis plant
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— Total investment cost 33 M€, (investment grant 8 M€)

7 Demonstration plant to produce
bio oil, by pyrolysis, from forest
residue and other biomasses

7 Bio oil can be used instead of
heavy fuel oil

7 Annual production 50,000 tons
from 225,000 m3 of forest

residue and sawdust

7 Helps reduce CO, emissions by
59,000 tons per year

7 Reduces sulphur emission by
320 tons per year

7 Turnkey delivery, start-up in
autumn 2013

Fig. Metso
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Atmospheric gasificatio

Biomass

Pressurized Fischer- Liquid transportation
gasification Tropsch process fuels

Atmogpheric _
R Compressed Natural Gas
Cleaning and (CNG) for transportation

synthesis

Fig. Metso 13
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Vaskiluodon Voima biomass gasification to supplement coal (25-40%) in
PFC boiler, commissioned in March 2013

Capacity 140 MW, adjoined to existing coal-fired 560 MW CHP boiler
Investment 40 M€ (investment grant 10.8 M€)
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&4 The first next-generation
3% bioproduct mill in the world
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The first next-generation bioproduct mill in the world

— The biggest investment in the forest industry in Finland
— EUR 1.1 billion
— Annual pulp production 1.3 million tonnes (currently 0.5)
— Use of wood 6.5 million m* annually (currently 2.4)
— Over 2,500 jobs in the whole value chain in Finland
— Internal financing approximately 40 per cent
— Advantages
— Efficient production of high-quality pulp
— Integrated production of new bioproducts
— Resource-efficient way of using all production side streams
— Helps Finland to reach its targets for the use of renewable energy
— Electricity generation 1 400 GWh/a
— District heating and steam 7 000 GWh/a
— Wood energy 1 200 GWh/a

Metsd Group Metsa
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The share of bioenergy will increase

PRODUCTION
OF BIOENERGY

1.0 TWH

1.0 TWH

9.6 TWH

V'R

Increase of over 2.0
Energy self-sufficient percentage points in the
Fossil free renewable energy in
Finland
i
Met=d Group MEtEH
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