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Kostnader for fornybar el sjunker dramatiskt

Figure ES.1 Global levelised cost of electricity from utility-scale renewable power generation technologies,
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Effekt #1 Elsystemet forandras I grunden

Fran tidigare paradigm om “bas-el” till ett flexibelt system som "andas”, d.v.s

flexibel anvéndning

SMART GRID

A vision for the future — a network
of integrated microgrids that can
monitor and heal itself.

Smart appliances

Can shut off in response to
frequency fluctuations.
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Solar panels

Offices

Processors
Execute special protection g
schemes in microseconds. \¢

Storage
Energy generated at off-
| peak times could be stored
| in batterles for later use,
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Generators ’

Energy from small generators
and solar panels can réduce it
overall demand on the grid.

Wind farm

Kalla: EU Kommissionen
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Effekt #2 Energisystemet forandras 1 grunden

100 PER CENT RENEWABLE ENERGY

CO, emissions:

Primary energy supply, total: 117,4 terawatt hour (TWh)
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Figure 6. Flow diagram of the 100 per cent renewable energy system

Kalla: Energistyrelsen

| ett system som "andas” blir
integration mellan energislag
allt viktigare:

»Power to gas
»Power to heat

Kombination av nytank drivet av
prisrelation och tekniska
mojligheter (IT)
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Effekt # 3 : El kan bli det ”primara branslet” 1

framtiden

Med mycket och billig el
som dessutom < olja/gas sa
kan mycket handa

»Power to gas } For integration
»Power to heat

> Power to fuels
> Power to chemicals

Electricity price USD/MWh

105
100+
95 t
90
85
80+
75 t
70
65
a0
55 ¢
50t
45

40

35 r
30
25 r
20
15
10 r
5|

0

Fig.1 The relationship between the energy price of

0 25 50 75
il price USDvbarrel

oil and electricity
Kalla: Kéberger 2018

100

125

150

LUND

UNIVERSITY



Koldioxid: avfall eller resurs ?

Alr capture

Conversion of Hydrocarbon
- renewable/

“ nuclear energy

Air capture
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Kéalla: Graves et al. 2012



Framtida ravara for plast?
- Solenergi och koldioxid (CCU)
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Plasten blir dyrare (2-2,5 gg) an
fossilbaserad

Ex fran EU:

/ \

- "CO2-plast”: 100 kg/ar @40kr/kg blir
SOEC 2H, s::(?;'g; — oCM MTP 4000 krr)/kg g g

MEN hdogre pris= mindre

T anvandning/mer atervinning

{ 3.0, }

\ j ) STEPS — Sustainable Plastics and
N

Transition Pathways

100 kg/ar@ 20kr/kg blir 2000 kr/ar

Kélla: Palm et al. (2016)




HYBRIT: Fossilfritt stal
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Kalla: www.hybritdevelopment.com

Utvecklingsprojekt mellan SSAB,
LKAB, Vattenfall och Lunds
Universitet

Tidshorisont: 2025-2035

Tillverka fossilfritt stal med hjalp
av vatgas ; tar bort 10% av SE
CO: utslapp

Kombineras med en forvantad
okad skrotatervinning

En del metallurgisk utveckling
behdvs men inget "breakthrough”

Hdga utvecklingskostnader.
MEN....berakningar visar att

konkurrenskraftigt med masugn
vid elpriser runt 30 - 40 6re/kWh







Plastics from electricity and CO2?
Power-to-Methanol-to-Olefins (polyetylen(PE)/polypropylen(PP))

Fossil-based feedstock gives PE/PP at 1400-1500 EUR/ton

En plastic bottle (35 gram bottle) costs about 10 cent of which
material is 5 cents

El/hydrogen/CO2-to-plastics gives PE/PP at 3500 EUR/ton
Now the bottle costs about 17 cents

Is that expensive?

Lund University / Presentation 2015



