@ The Energy Farm

e Bioenergy Information Center

e Courses and seminars
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» Guided tours to local bioenergy facilities
e Consulting

 Production of biofuels and bioheat




The Energy Farm
— bringing bioenergy R&D into practice

Biomass logistics

Shuttavvirkning Felling og opparbeiding

i skogen, to metoder .; H eat p ro d u Cti O n

Biofuels
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@ The Energy Farm

The Energy Farm is self-supported with 85-90 %
of its direct energy consumption:

e Heat production using
wood chips from the
forest




Energy carriers for heating purposes

, hydroelectric and
bioenergy heating

PRODUCTION COSTS

Bio 5.2 cent/kWh
Hydroel 8.9 cent/kWh
Solar 8.2 cent/kWh
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Subjects

Open courses and seminars :
 Bioenergy in local energy planning
 Forest management adapted to bioenergy production

 Bioenergy from the forest. Felling, transportation, processing and
distribution of forest chips.




:@; Bioenergy textbook

"Bioenergy — Environment, Technology and Market ”
» Edited by The Energy Farm in 2001

* First Nordic and European reference and textbook on bioenergy
e Language: Norwegian (English edition in progress)

» 20 authors

* Attractive design
* 400 pages
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@ The bioenergy region of Hadeland
SIOR=G4%

Inhabitants: 25 000 « 40 % increase in bioenergy use (1986 -2000)
» Biogas use and replacing fossile oil have lead to

Bioenergy utilization 25 % lower CO, emission

Small scale heating Y s G\

Bioenergibrukere:

Wood stoves 11 000 Vedovner: 11 000

Pellet furnaces 150 el e S /A U
Central heating, fire wood 25 e 1| ) > /o M o N
Central heating, wood chips 20 G NP )
Central heating, straw 1
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Noen bioenergianlegg og -bedrifter pa Hadeland. Punktene refererer til faktaark.




@ Bioenergy use and potential
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Bioenergy in Norway

14,4

3 Aktuell bruk

“ Ledige reserver

e Use: 16 TWh
e Potential: 45 TWh

25

=
0,1 0,04.] 0,001

Skogs- Brensel fra  Energi- Bioavfall Halm Deponi- Gjodsel
brensel  skogindustri  vekster gass
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@ Bioenergy use in Nordic countries: 231 TWh

5% biopower and 95% bioheat

Sweden (2002): 100 TWh

Denmark (2000): 19 TWh

Finland (2000): 97 TWh

Norway (2000): 15 TWh
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Biproducts
forest industry

Forest fuel
Waste
Straw
Peat

Biogas




The worlds’s largest biomass based CHP-plant
- Alholmens Kraft, Finland

Technology delivered by Norwegian owned industry

When nature
requires cleaner
Electrowatt-Ekonos ansvarsomraden p owevl...

i projektet var:

* Projektutveckling

* Miljokonsekvensbeskrivning

« Forprojektering

* Projekterings- och
projektledningstjanster

¢ Processplanering

* Upphandlingstjanster

¢ Projektering av hjélpsystem

+ 3D-modellering

Electrowatt-Ekono AB
PO. Box 1130 SE-18 122 LIDINGO Sverige Tol. +46 8 7314 500

Anders Parsonsgatan 14 SE-416 64 GOTEBORG Sverige
Tol: +46 31 80 8980

Electrowati-Ekono Oy
PO. Box 93 FIN-02151 ESPOO Finland Tel. +358 9 469 11
email:elecirowatt-akono & poyry.i

www.electrowatt-ekono.se
» World's largest biomass-fired CFB boiler
ELECTROWATT-EKOND o CHP plant:

- - process steam for paper mill

Jaakko Poyry Group SRt Reig b Lo

= Latest design in steam-cooled cyclones Alrcimans Krafts CFB toiler, Patarsas, Fnland

» High availability and reliability ‘Stearn: 550 MW, (240 MW,), 184 kg's, 165 tae, 545°C

Kvaemner Pulping AB

PO.Box 8734, SE-40275 Gothenburg, Sweden
Tel. +46 31 80 1000

Fax +465 31 22 0073




Production and distribution of forest chips

Shuttavvirkning Felling og opparbeiding
i skogen, to metoder

Tynning og
avstandsregulering

i

Tynningswvirke,
lauvtrevirke m.m.
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Transport | skogen

Last hogstév‘[all
(greiner og topper)

3

Transport i skogen

Flising i skogen
Lagring ved

skogsbilvei

Transport
pa vei

Transport
pé vei

Transport
pa vei

Kraftvarmeverkene
kan bruke ulike
typer skogsbrensel

Kraftvarmeverket leverer
energi til forbruker.

Nzeringstoffer (aske)
refurneres til skogen.



Renweable energy in Europe

Planned increase in renewables In the EU
1995 - 2010
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@ Biofuel for transportation in Europe
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Worldwide energy use

Bioenergy Other renewables

0
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Annual bioenergy use worldwide
116.000 TWh




