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* Bio-energy in Sweden today
* Bio-energy tomorrow
» Conclusion
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energy supply
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Status 2015:
) ;bb'l Biofuels: 134 TWh
Crude oil: 119 TWh
A Hydropower: 75 TWh
Nuclear: 54 TWh,, (155 TWh)
A Coal: 19 TWh
Wind: 16 TWh

o Natural gas: 10 TWh
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Figur 2 Total tillférd energi 1970-2015, TWh.
Kaélla: Energimyndigheten och SCB.

Bioenergy:
* Tripling during the last 40 years
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Swedish bioenergy is
integrated with the

forest product
industry
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FUELWOOD: 4.6 *

IMPORT: 4.3 *

SAWNGOODS: 7.7* [ =

BIOFUELS: 3.5 *
CHIPS AND SAWDUST: 4.8 *

BLACK LIQUOR: 8.1 *

CHEMICAL PULP: 7.7 *

SOLID BIOFUEL FROM

CHEMICAL PULP INDUSTRY: 1.3
OTHER PRODUCTS: 0.2 * @

Total Logging:61.0 *

DOMESTIC LOGGING

RESIDUES:
26.9*

%“% WASTED ROUNDWOOD: 0.8 *

Source:

Biomassafloden i svensk
skogsnaring 2004,

Per Olov Nilsson.
Rapport 23-2006
Skogsstyrelsen ISSN
1100-0295

*Million tons dry
biomass

©> STUMPS: 12.4*

~1 BRANCHES AND CROWN MASS: 13.7 *

EXPORT: 0.7 *
OTHER USE: 0.5 *

PLYWOOD INDUSTRY: 0.5 *
MECHANICAL AND SEMI-CHEMICAL
PULP INDUSTRY: 3.3 *

| BIOFUELS FROM MECHANICAL PULP: 0.4 *




emaining energy challenge is transports

Energy use in the transport sector Biofuel use in the transport sector
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Figur 14 Slutlig energianvandning i transportsektorn, inrikes, 1970-2015, TWh*'. 0
Kalla: Energimyndigheten och Transportstyrelsen. q°§° \90;\ 0)0)% '\96\’ '\,Q& "9@ "96\ ’\9@ '\9’»\’ ",Q,\'_b ,\’6@ ﬁ

Figur 15 Anvandning av biodrivimedel | transportsektorn, inrikes, 19952015, TWh™,

* >80% fossil! e

« Alarge part of the biodiesel is based * >600% increase during last ter;?ars'
on tall oil from pulp mills » Alarge fraction of.thes “*o s *r,-rx -’i"*-

made from tall ¢ “Tr u
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Integration of motor fuel production in the
pulp&paper industry

o]

Black Ilquor is a by- product from pulplng
Excellent as gasification feedstock s R
The mill can use all waste heat from the process LS O PRl S R
Demonstration of methanol and DME production >12 000 h ,4;& ; gl -
Long term testing of BioDME in 10 commercial trucks >1 5&) ]
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Conclusion

« Bioenergy is a crucial part of the Swedish energy system

* The use of bioenergy has made it possible to reduce the
use of fossil fuels dramatically compared to the 70’s

« The best parts of the trees are used for building
materials and paper products

* Only the residues from forestry and the forest product
industry are used for energy

 Energy savings, electrification and advanced biofuels T"%
from forest biomass are keys to a fossil free transport - {7 X
system in the Nordic region 8
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Swedish use of energy

 Industry sector (140 TWh/y*)

* Fossil oil has been almost completely displaced by
bioenergy

« >90% of the biofuel is used for own heat&power in the
pulp & paper industry
 District heating (58 TWh/y*)
* 63% of the total comes from bioenergy
» Bioenergy doubled last 15 years

* Transport sector (85 TWh/y*)
* > 80% comes from fossil fuels
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Figur 10 Industrisektorns slutliga energianvandning per energibarare 197/0-2015, TWh.
Kalla: Energimyndigheten.
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Figur 24 Tillford energi for fjarrvarmeproduktion 1970-2015, TWh.
Kélla: Energimyndigheten.
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Figur 14 Slutlig energianvandning i transportsektorn, inrikes, 1970-2015, TWh*',
Kalla: Energimyndigheten och Transportstyrelsen.
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Fluidized bed boiler Pyrolyzer

Boosiing the forest biorefinery
with renewable power Fi

Use of methanol in HD tr, S

ca:'s, ‘ rinc'e dile 3 Co-gasification of bio-oil with black
value c als liquor and MeOH synthesis
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| 2.5 times Zrect use o8
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biomass only
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