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Elproduktion

Uppemot fordubblat elbehov

— elektrifiering av industri och transporter
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Sverige kan nastan dubbla elproduktionen?

e L andbaserad vindkraft: + 52 TWh
e + 20 TWh redan inom 3 ar

3400 vindkraft beviljade eller |
tillstandsprocess - 45 procent racker.

« Havsbaserad vindkraft: + 65 TWh
* Ledig kapacitet for 70 TWh
 Regeringens ambitionsniva 120 TWh
« Ansokningar om 400 TWh




Sverige kan nastan dubbla elproduktionen?

e Biokraft: + 12 TWh

« 2020 var den 13 TWh, dvs total c:a 25 TWh (totala
potentialen storre)

* Elektrifieringsstrategin: Utreda hur “incitamenten
for en mer effektiv anvandning av befintlig
kraftvarmekapacitet bor oka”

e Solkraft: + 10 TWh

* Intresset for stora solparker (>100 GWh) okar | y -
snabbt

* Branschen 6kar ambitionen till 25 TWh till 2030




Sverige kan nastan dubbla elproduktionen?

 Befintlig karnkraft: + 2 TWh
« HOjd effekt 1 Forsmark 1 och 3

* Pa langre sikt SMR




Sverige kan nastan dubbla elproduktionen
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Data insight: The permitting

problem for EU wind farms

The EU has four times more wind capacity in permitting than under
construction, reveals exclusive analysis of GlobalData data.

By Nick Ferris

Top 20 EU countries by wind pipeline capacity, broken down by development

Permitting Under construction

stage (GW)

@ Permitting Under construction

sl 24
Sweder 65
The Netherlands 3.2
Finland 2.6
France - 2.2
Germany 0.6
Ireland 0.2
Greece 0.9
Ttaly 0.3
Estonia 0
Denmark 1.9 - 0
Belgium 13| 02
Lithuania 0.9 ] o3
Romania 0.8 l 0
Latvia 03] o
Slovenia 0.3 I 0
Austria IZI.2| 0.2
Croatia 01| o
Portugal 0.1 01

Only wind projects with more than 5MW of capacity are represented in visual

Source: GlobalData
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Acceptans for energiomstallningen

® Battre samverkan med
lokalsamhallena, exempelvis
genom Okade bygdemedel

® Kommunerna maste ges
ekonomiska incitament for att
mojliggdra utbyggnaden

® Sverige maste finna former for
att hantera kompromisser
mellan olika intressen 1 syfte att
mojliggora omstallningen

https://www.iass-potsdam.de/en/blog/2016/10/social-benefits-renewa ble-energies
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Sektorsintegration for effektiv energiomstalining
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Sektorsintegration mojliggors med variationshantering
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Teknikdiversitet mojliggor effektiv variationshantering

Combined Heat and Power (CHP)
m

o st

Energy infrastructure

R

| Gas turbines Small and Medium Sized
— biogas anﬁ%pydrogen Reactors (SMR)

Batteries



Storskalig integration av variabel elproduktion - sektorsintegration
Vind- och solkraft

Shaping Absorbing Complementing

Electricity = Electricity Electricity = Fuel and heat Fuel = Electricity
* Reduce curtailment * Reduce curtailment * Reduce peak power
and peak power * Fewer low cost events * More even costs on
* More even costs on yearly basis
diurnal basis
Batteries Power-to-heat Flexible thermal generation
Load shifting Electrofuels Reservoir hydropower

Pumped hydro Power to gas (hydrogen)

solated container

uanzgeant | dizdbution




Efficient electrification of industry
— example hydrogen-based steel production




Variationshantering I industrin
— exempel vatgasbaserad stalproduktion

Options to meet electricity price variations:

* Flexible operation of production capacity

e Commodities storage

Hydrogen
Others (e.g.hot-briquetted iron (HBI))

Electricity
J ,
Direct Electric
Hz Reduction HBI Arc St ﬂ
I
El | (DR) Furnace
ectrolyser H2 shaft HBI (EAF)
Storage furnace Storage
1. H2 production
2. HBI pro ucrionT
l 3. steel production
H20 Iron ore Alloys Lime

Hydrogen direct reduction process

Electricity cost

Investment cost

Flexibility

——Electricity cost

—|nvestment costs



Inflexible

Variationshantering I industrin
— exempel flexibilitet i vatgasbaserad stalproduktion
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Steel production cost [%]

Variationshantering I industrin
— exempel flexibilitet i vatgasbaserad stalproduktion
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SEK/kg H,

Storskalig produktion av vatgas 2030

I Naturgas (NG)/EI BBl CAPEX/OPEX exklusive Naturgas/El
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8 kr/kg H, basta uppskattning IEA fér 2030 150

BlombergNEF gor antagandet att det finns potential att reducera
denna med 75% till 2050, IEA antar 40% reduktion ar maijlig

EU USA EU USA 250 300 350 400 450 500
utan utan med med Genomsnittligt elpris inkl. natavgifter kr/MWh
CCS CCs CCS CCs

Vitgas fran naturgas Vatgas via elektrolys

Naturgas EU 265 SEK/MWh (LHV) Data fran: IEA Hydrogen Outlook och Hydrogen Economy Outlook BlombergNEF
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1. Tillforselkedja (supply chain)

® The cross-sectoral networks of facilities and distribution
channels that facilitate the sourcing and primary production of
materials, as well as the further processing and assembly and
delivery of products or services to the customer

—{ IRON & STEEL MAKING { HOT STRIP MILL

Hot rolled coil/sheet

Cold rolled coil/sheet
COLD ROLLING
Coated coil/sheet

Heavy plate

Steel Products
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2. Vardekedja (Value chain)

® The value creation and the margin which can be obtained from a
certain supply-chain business (see original work by Porter, 1985
“Competitive advantage: creating and sustaining superior

29
performance”)
( FIRM INFRASTRUCTURE
SUPPORT _ HUMAN RESOURCE MANAGEMENT
ACTIVITIES TECHNOLOGY DEVELOPMENT
L PROCUREMENT
INBOUND  5pepaTIONS
LOGISTICS
- J
Y

PRIMARY ACTIVITIES

https://www.business-to-you.com/value-chain/
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3. ”’Kollektivt handlande” - Polycentriskt betraktelse

Forutsattningar lyckad samverkan i klimatomstallningen enligt
Ostrom (2010): S,
ELINOR OSTROM

® Many of those affected have agreed on the need for changes e
in behavior and see themselves as jointly sharing R A<
responsibility for future outcomes.

® The reliability and frequency of information about the
phenomena of concern are relatively high.

® Participants know who else has agreed to change behavior
and that their conformance is being monitored.

¢ Communication occurs among at least subsets of
participants.

Ostrom, E., 2010. A Polycentric Approach for Coping with Climate Change. Background Paper to the 2010
World Development Report.




Exempel - Nordisk basindustri (Cement & stal)

Cementindustrin Stalindustrin

Sa mycket
dyrare blir
cementen

+70%

Sa mycket
- dyrare
. blir stalet

+25%
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Supply and value chain analysis
Cement (and steel) to building

4{ CLINKER PRODUCTION { CONCRETE MANUFACTURING

Civil engineering

Transport
infrastructure

Hydraulic works

Other

Non-residential buildings

Public

Commercial

White clinker
Residential buildings

Blended

Multi-dwelling
cements

houses
CEMENT PRODUCTION
Single detached
houses

White cements
Other



Exempel - Nordisk basindustri (Cement & stal)

Cementindustrin Stalindustrin

Sa mycket
dyrare blir
cementen

+70%

| S& mycket
- dyrare
. blir stalet
- +25%
Sa mycket Sa mycket
dyrare dyrare
blir huset : blir bilen Rootzén and Johnsson
- g - Energy Policy 98 (2016) 459-469
+m|ndre : +m|nd|'e Climate Policy 17, 6, (2017) 781-800
s § s See also (in Swedish)
an 0.5% g dan 0.5% http://www.dn.se/debatt/plan-saknas-for-att-

minska-basindustrins-klimatpaverkan/
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Klimatomstallningen i industrin — tre mojliga huvudatgarder

Branslebyte

Elektrifiering

e Direkt
* indirekt

CCS

* Fossila utslappskallor
* Biogena utslappskallor
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Bygg- och anlaggningssektorn (dess vardekedjor fran
basmaterial till fardig produkt)

Byggnader

Infrastruktur T I
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Koldioxidutslipp frin projektaktiviteter (embodied emissions™)
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Plastic piping

m Geotextile

B Galvanized steel
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Concrete

B Crushing plant
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b) Concrete-framed building

Ref

-37%

BAT Now

-51%

2025

-76%

2030

-89%

Others

B Installations and clevator

B Construction process

Material transports

B Plasterboard

B Aluminium

Timber beams

Insulation

m Cross-laminated timber

® Construction steel

H Reinforcement steel

B Cementbound boards

Concrete
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Styrmedel maste aven stimulera beteendeférandringar
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Sammanfattningsvis

® Fullt mojligt att Oka Sveriges elproduktion med ungefar 140 TWh fram till 2030,
vilket motsvarar hela Sveriges nuvarande elanvandning

® Nivan i linje med langsiktiga behovet for att mota elektrifieringen och mojliggora
klimatomstallningen

®*Valet star inte mellan karnkraft och férnybart utan det behovs fornybart
nu och sedan (kanske) karnkraft (SMR)

® Sverige har extremt gynnsamma forutsattningar for fornybar elproduktion
* MEN:

® Vi maste finna former for att hantera kompromisser mellan olika intressen
® Sektorsintegration och samverkan langs vardekedjor kravs
® Stimulering av beteendeforandringar kravs — jfr konsumtionsbaserade utsldppsmal




Tva tvarvetenskapliga forskningsprogram:
https://www.mistracarbonexit.com/
https://mistraelectrification.com/

E CTRIFICATION a2
5 .¥ z

Mistra Electrification”

The vision of
is to accelerate the development
towards a sustainable and
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https://www.mistracarbonexit.com/
https://mistraelectrification.com/

Extra



Sverige kan nastan dubbla elproduktionen

TWh 2 307
300 -
. Acceptans
250
65
Investeringar
200
166 CEIEL
150
Priseffekter
100
Sarbarhet
50 :
Alternativ
0
2020 Vind, Vind, Biokraft Solkraft Karnkraft Total

havsbaserad landbaserad

Frdn Johnsson & Wrdéke, DN Debatt 11/3, 2022



