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Nyckelfakta 2010 |

Anstéllda 38179 FTE
Elférsaljning 194,6 TWh
Elproduktion 172,5 TWh
Varmeproduktion och férsaljning 44,5 TWh
Nettoomsattning 213,5 GSEK
Investeringar 41,7 GSEK

* Europas 5:e storsta elproducent och stérsta varmeproducent
« Ags till 100% av svenska staten
» Verksamheti S, D, NL, B, UK, SF, DK, (PL)
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Verksamhet (installerade el-effekt)

dngarvil

VATTENFALL %‘,

Koncern VD @ystein Lgseth

“Vattenfall will strive to be one of the leaders
when it comes to transforming the energy sector
in Europe into something more sustainable and
to decreasing our environmental impact. This is
taking responsibility, and it simply makes good
business sense to do so as well.”

@ystein Lgseth
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CO,-strategi
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« CCS ingen effekt till 2020
* Investeringar i annan fornyelsebar energi ingen effekt pa absolut CO,
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Ravara

\ Woody biomass availability
W' . Increasing harvest potential ‘
‘ Stable harvest potential

\ # stable harvest potential but in high demand
Kalla: Poyry 2011 - ]

Raw material deficit

* Vattenfall shortlist cases
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Biobransle idag och mal

» Dagslage:
- 3 Mton/ar (fuktigt)
- 8 TWh/ar (3% av VAB:s primarenergianvandning)
- 60% avfall

+ Mal 2020: CO,-reduktion fran 100 till 65 Mton/ar
- 8-10 Mton genom biobransle
* ~30 TWh

- 4 Mton/ar stenkol

- 6 Mton/ar torra biobranslen

- 5 Mton/ar termiskt foradlade biobranslen

o = 45-55 %, misk S@Meldning med kol

» Delmal 2015: 1-2 Mton/ar biobréanslen
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Processer

» Steam Explosion

- 150-300C, minuter, trycksatt Angaprocess med snabb fl ashning
 Torrefaction

- 200-300C, minuter, atmosfarisk syrefri torr miljo
 Carbonization

- Vat: ~200<, timmar, trycksatt, vatten-/syraslurry

- Torr: 400-600C, minuter/timmar, atmosfarisk
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Manga fordelar:
- Béttre logistiska egenskaper

 Hydrofobiskt
» Hogre bulkdensitet
- Hogre energidensitet

* Ekonomi
- Lagre behov av "nedstréms” investeringar

- Hogre inblandningskvot

MEN...
« Verifiering och testning i stor skala — Delvis gjort

« Uppskalning och industrialisering

~
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Indikativ kostnadsjamforelse — "vita” & "svarta” pellets

Full cost comparison white and black pellets
EUR / MWh fuel (indicative)

White Pellets Black Pellets
(proven) (to be verified)

Logistics
D Inland transport n Plant opex
[ Plant capex

Upstream /

[ Operating cost (pellet mill)

[T Gost of Capital (peliet mily [T Shipping
Feedstock, inel 1 " Land transpott,

B Feossicch e mgert storage, loading, risk

~
VATTENFALL o




"Black Pellets” Verification Programme

Steering Group

Permitting and

Communication

Subprojects

- Interface to . ATEX * Milling tests - Boiler * SCR * Planning
suppliers . HSE « Contact to modelling - ESP + Execution
‘Labanalysis .| gngerm  SuPpliers * Validation - FGD - Evaluation and
+BP storagetests  * Milling measurements ., gy agh Reporting
Specifications strategy - Gypsum

Lab Scale Small Scale Tests Large Scale

Tests <25t Tests
<50kg 4300t

~
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Reuter West CHP

Gross power output: Steam data:
2 x 300 MW,

Fuel delivery: Barge/train Mills:

0il tanks
Transfer tower C
Train
Unloader

Ship
Unloader 2

% Ship Unloader 1

540°C; 196 bar
Max 1.000 t/h
4 mills/unit
Max. 28t/h hard coal
Transfer tower B
Coal
silo Coal yard

Frontloat.:ler Stacker/Reclaimer
coal feeding
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Storskaligt test - fokusomraden

| Biomass Downstream Pre-treatment II Combustion, flue gas I
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1 Delivery and Unloading 6 Superheaters: Corrosion, Slagging 10 FGD: Capacity and
2 Storage: Dust, smell, leaching 7 SCR: Catalyst Deactivation gypsum quality
3 Mills (and drying): capacity decrease, mill operation 8 ESP: Resistivity Increase 11 Exhaust gases: Emissions
4 Dosing and Burners 9 Fly Ash: Offtake

5 Furnace walls: Corrosion, Slagging
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Bilder frAn Reuter West

il
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Bilder frAn Reuter West
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Slutsatser fran storskaligt test

* Bio-inblandning:
- 5 dagar: 20%,,; (16%ermisk) = >40 MW, gron el
- 2 dagar: 35%,; (29%ermisk) = >55 MW, gron el
- 2 dagar: 50%,,; (43%ermisk) = >80 MW, gron el
... helt utan modifieringar
« Hogsta pannlast p& 6 manader

* Fortsatta tester:
- Andra brénslen
- Ovriga (aktuella) anlaggningar
- Férgasning
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Sammanfattning - Strategi fér biobréanslen

* Sameldning med stenkol i fokus
* "Sourcing”
- Uppbyggnad av leverantorsportfol]
- Investera uppstréoms (bransleproduktion)
» Hallbarhet — CO2-cykel, lokala effekter
« Nationella stédsystem/incitament nédvandiga
* Bilaterala avtal: "joint venture”, "off-take”

For att sékra kostnader
- och leveranser fortsatter
Vattenfall investera i

vardekedjan
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Tack!

kristoffer.persson@vattenfall.com
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