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Fossil free
within one
generation
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Ska utsldppsmalen nas maste vi aven
hantera det svara — som industrin

Sveriges totala CO2,-utslapp 2016 Svensk industris CO2,-utslapp 2016
14% % h 8%
77777777777777 4%
504 ® [ron- and steel
32%  Power and heat 0 36%

= Minerals (cement)

Industry Refineries

m Domestic transports 9%, Chemistry

= Agriculture Pulp and paper

Other Other metals
B 16% Food
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ Other
32% 19%
52.9 Mton 16.9 Mton

Kalla: Naturvardsverket
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Ett fatal platser — en stor andel av utslappen
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Sverige ar ett bra stéalle att starta pa

31 16

...% fossilfri .. €/MWh | N EYYZ’?;
elproduktion snitt 2017 20p13_2017
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Var ska elen komma ifran?
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Ska vi ersétta fossilbranslen sa spelar det
stor roll vad vi kan krama ur en bit land

Vi RN

/ A\
& 'solarPV: 30-150

S &
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¢  Wind: 17-20
+  Hydro: 0.6

Bio: 0.3

All numbers in kWh/m?/year
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Om vi vill ha 10 TWh per ar fran...
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Kostnaden for fornybar el sjunker snabbt

USD/MWh
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Om Sverige hade byggt vindkraft som...

W Ovrigt
8 Vattenkraft
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l . 17 | Vindkraft
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Darfor vill vi elektrifiera allt ..,

INDUSTRI
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Elsystemets framtid

Future

Now Variable

Variable Renewables

Renewables

Dispatchable

generation
Consumption

Dispatchable
generation

Base load
generation
Base load

Generation Usage Generation Usage
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Skapa en positiv aterkoppling

Industry with
flexible
consumption

Consume when
Cheaper electricity electricity prices
are low

Increase
incentives for new
wind production

Raise value factor
for wind

VATTENFALL

13



Initiala simuleringsresultat
HYBRIT
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Simuleringssetup

 lew  Jw  ee

SE1: Luled 1008/504 83/83 220/132

SE3: Oxeldsund 456/228 37/37 140/62,4

DRI = Direct Reduction Iron (Direkt reduktion)
EAF = Electric Arc Furnace (Ljusbagsugn)
EWS = Electrolysers With Storage (Elektrolysér med lager)

26/03/2019
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VALUE FACTOR FOR HYBRIT

SNITTELKOSTNAD FOR HYBRIT MED LAGER JAMFORT MED MEDELSPOTPRIS SJUNKER MED UPP TILL 25% (

BEROENDE PA LAGERSTORLEK).

26/03/2019
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HYBRIT PAVERKAN PA ELPRIS | SE3

SEK/MWh Histogram, spotpris ¢ver aret
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HYBRITS PAVERKAN PA ELPRIS | SE3 MED LAGER
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0 \8760
1d  -0,3%
5d  -0,7% t

SEK/MWhl Histogram, spotpris ¢ver aret
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VALUE FACTOR FOR WIND MED HYBRIT LAGER

INKOMST JAMFORT MED HYBRIT UTAN LAGER

0,5-1,5% Inkomstokning

For all vindkraft | Sverige pga flexibiliteten hos
Hybrit
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UNGEFARLIG PAVERKAN PA SYSTEMBALANSEN FOR OLIKA

HYBRITLAGER
10,0

Lagerstorlek
1d

I 5d

" 10d

System balance contribution:

How flexible assets contribute to
balance the total residual load in the
Nordic synchronous electric system.
Residual load = Consumption —
Variable Renewable Production

Intra dag Intra vecka Sasong

Balance Horizons
26/03/2019
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SUMMERING

* Vindkraft ar en bra energikalla for att reducera
utslapp genom elektrifiering.

* Vi pratar mycket energi (el) for att reducera fossila
energiutsapp.

« Sverige har bra forutsattningar.

« Lager kommer att paverka lonsamhet (bade for
Industrin, elproducenter och elnatet).
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