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Hvor er vi pa vei?
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Ma vi gamble, eller har det gatt for?

Share of primary energy from low-carbon sources

Sweden builds nuclear reactors
(1970-1986)

Germany expands renewable
energies and closes nuclear reactors

France builds nuclear ~ | (Energiewende, 2000-2019)
reactors (1974-1990)
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Kun sol- og vindkraft gir mer enn nok?

World Energy O&H@%{ Side 435

STATED POLICIES SCENARIO:

Shares (%)

“Table A.1a:
2021 2030 2050 World energy
supply” (primary
energy) International
Energy Agency




Energibruken gker fortere en fornybart

Twh PRIMZRT ENERGIFORBRUK 1990-2019*
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Share of nuclear power in world electricity generation in the Net Zero Emissions
by 2050 Scenario and comparable IPCC scenarios, 2050

Kjernekraftens rolle?




NOE VI HAR GLEMT?



«En krise kommer ikke alene»,
Fransk spillefilm 1 1903




TINTERVU S
en del av

G EXSPE
kspertinte\:viuet: Klimakrisen er
naturkrisen
akrisen forst 08 <3 ordnealt det andre med - ] =11 15C —
¢ Haugum- i g energ a motarbelde

ikke l¢se Klim
rer klimaforsker giri Vats

| Vikan
etterpd, advd

. paturen

n ubeqrenset ressurs.
D

om areal er €
\o Whitaker

m
B/REUTERS/Pau

\.
NT

_vioppforer 0s5 SO
Vatsg Hau t

0ss0 | Vest-Bras'l
gum. Foto:

ker Siri




Arealbruk per arlige terrawattime

3 km?
53 km?
Onshore wind power | | 40 km? Hydropower

Tidal power 29 km? 0.30 km?
Offshore 23 km? Gas power
wind Geothermal 0.15 km?
power power Nuclear

power

-

878 km?
Biomass
power

Kilde: “Spatial energy density of large-scale electricity generation from power sources worldwide”, Scientific Reports,
Nature Portfolio, December 2022.




Arealbruk for kraftproduksjon:
Fortid, Natid & Fremtid

Solar CSP

Solar PV

Wind (offshore)

Hydro Wind
Geothermal (onshore)
Nuclear

Biomass

Land and sea use [kmz]
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Kilde: “Spatial energy density of large-scale electricity generation from power sources worldwide”, Scientific Reports,
Nature Portfolio, December 2022.



Hvilken risiko

har ulike energikilder?

ur World

What are the safest and cleanest sources of energy? i

Death rate from accidents and air pollution

Measured as deaths per terawatt-hour of electricity production.
1 terawatt-hour is the annual electricity consumption of 150,000 people in the EU.

24.6 deaths
K1230—t1‘mes higher than solar
18.4 deaths
‘\éi&ﬁmes higher than nuclear energy

2.8 deaths -

46 deaths-

1.3 deaths .
171,000 deaths from Bangian Dam failure in 1975, China

0.04 deaths

0.03 deaths

Includes deaths from Chernobyl and Fukushima disasters

0.02 deaths

X

Greenhouse gas emissions

Measured in emissions of CO,-equivalents per gigawatt-hour of electricity over the lifecycle of the power plant.
1 gigawatt-hour is the annual electricity consumption of 150 people in the EU.

Coal

36% of global electricity

Oil

3% of global electricity

Natural Gas

22% of global electricity

Biomass

2% of global electricity

Hydropower

12% of global electricity

Wind

7% of global electricity

Nuclear energy |3 onnes

10% of global electricity

Solar

820 tonnes
273-times higher than nuclear energy A

720 tonnes
180-times higher than wind

78-230 I
tonnes

| tonnes

Death rates from fossil fuels and biomass are based on state-of-the art plants with pollution controls in Europe, and are based on older models of the impacts of air pollution on health.
This means these death rates are likely to be very conservative. For further discussion, see our article: OurWorldinData.org/safest-sources-of-energy. Electricity shares are given for 2021.

Data sources: Markandya & Wilkinson (2007); UNSCEAR (2008; 2018); Sovacool et al. (2016); IPCC AR5 (2014); Pehl et al. (2017); Ember Energy (2021).

OurWorldinData.org - Research and data to make progress against the world’s largest problems.

Licensed under CC-BY by the authors Hannah Ritchie and Max Roser.
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HVA FORTELLER DEN BEST
TILGJENGELIGE KUNNSKAPEN
| DAG?



Minst like
baerekraftig Tryggeste
som % energikilden
alternativer Y 5 e av alle
Fullt mulig 4 JRC SCIENCE FOR POLICY REPORT LavEs G
handtere arealbruk
farlig avfall
Technical assessment of nuclear energy L ¢
Laveste with respect to the ‘do no significant av.es €
. harm’ criteria of Reaulation (EU materialbruk
utslipp av arm’ criteria of Regulation (EU)
CcO, 2020/852 (‘Taxonomy Regulation’)

Kilde: https://ec.europa.eu/info/sites/default/files/business_economy_euro/banking_and_finance/documents/210329-
jrc-report-nuclear-energy-assessment_en.pdf



Carbon Neutrality in the UNECE Region:

Integrated Life-cycle Assessment
of Electricity Sources

Laveste negative
pavirkningen pa
menneskers helse
(inklusiv kreft)

Laveste negative
pavirkningen pa
ressursbruk
(mineraler & metaller)

Laveste negative
pavirkningen pa
okosystemer
(klima, natur & miljg)

Kilde: https://unece.org/sites/default/files/2022-04/LCA_3_FINAL%20March%202022.pdf



KJERNEKRAFTENS ABC



Hva er kjernekraft?

% W N
on 7 &
), g ) ()
{ ') Ener:
V\ N
U-235 @ j ~
Fission ;
Product / i
NN |
O &
' .
W N
N
%
’ i o
N
\ ¥ o
« \'~ 4 O@ '
4
/|

Brensel

Brukt brensel

I



Kjernekraft er mye mer enn strom!
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Kjernekraft er mye mer enn strem!

General
all-purpose

electrification
Hydropower Wind power Solar power

Small modular reactor (SMR)
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HVA SKAL NORGE MED
REGULERBAR KRAFT, SOM
KJERNEKRAFT, NAR VI HAR SA
MYE VANNKRAFT?



Norsk effektmangel frem mot 2030

-------------------------------------------------------------------------------------- 5

2010/2011 2017/2018 2020/2021 2029/2030 scenario

1.12.2010 1.3.2018 11.2.2021 12.2.2021 "12.2.2030" "12.2.2030"
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Kilde: “Norsk og nordisk effektbalanse fram mot 2030”, NVE, Mai 2022



Lite vind og lite tilsig samtidig
e;- ‘E% TN
Wif’\

Stgrre og
flere turbiner?
Hva med tgrrar?
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Kjernekraft gir gkt verdi
pa norsk vannkraft

Topplast Topplast

Topplast Topplast

GRUNNLAST
(vannkraft)

GRUNNLAST
(vannkraft) GRUNNLAST
(kjernekraft)




Teknologingytralt vs. 100% fornybart
scenario i Sverige

== Teknikneutral (TN-9, hdg karnkraft)
== Teknikneutral (TN-6, lag karnkraft)
== 100% férnybart (F-5, med handel)

100% férnybart (F-10, utan handel)
== 2018 (faktisk data)

£

SVENSKT NARINGSLIV

KRAFTSAMLING
ELFORSORJNING

Langsiktig

Scenaranalys

Figur 26, Varaktighetskurva for vattenkraftens produktion i Sverige

Kilde: “Kraftsamling elférsorjning - Langsiktig scenarioanalys”, Svenskt Naringsliv, Sept. 2020



ER IKKE KUERNEKRAFT
RADYRT?



Forspilte muligheter?

$14,000 /kW
$12,000 /kW
$10,000 /kW

$8,000 /kW

$6,000 /kW

-
[}
o

(&)

I

=
Q
©

(8]

]

b~
[}

[t

$4,000 /kW
$2,000 /kW

$0 /kW
us France Finland UK UAE Japan Russia Korea China
(Vogtle (Flam- (Olki- (Size- (Bara- (3 units) (2 units) (10 units) (4 units)
3&4) anville 3) luoto 3) well B) § kah 1-4)

Kilder: The ETI Nuclear Cost Drivers Project — Full Technical Report (lucidcatalyst.com), Unlocking Reductions in the Construction Costs of Nuclear: A Practical Guide for
Stakeholders (oecd-nea.org)



https://www.lucidcatalyst.com/_files/ugd/2fed7a_917857d4f3544323a84f163e5e904c23.pdf
https://www.oecd-nea.org/upload/docs/application/pdf/2020-07/7530-reducing-cost-nuclear-construction.pdf
https://www.oecd-nea.org/upload/docs/application/pdf/2020-07/7530-reducing-cost-nuclear-construction.pdf

A forsta hvordan kjernekraft bar gjores

Figure 20: Percentage of design completed and total capital costs

14 000
12 000
10 000

8000
R*=0.815
6000 (statistically significant slope coefficient)

4000

g
=~
S~
[a)
)
=]
=
v
]
w
o
v}
-
c
[
£
=]
wv
9]
>
£

2000

20% 40% 60% 80%

Design Completion Percentage at Construction Start

Source: Based on ETI (2018), The ETI Nuclear Cost Driver Project: Summary Report.

Kilder: The ETI Nuclear Cost Drivers Project — Full Technical Report (lucidcatalyst.com), Unlocking Reductions in the Construction Costs of Nuclear: A Practical Guide for
Stakeholders (oecd-nea.org)



https://www.lucidcatalyst.com/_files/ugd/2fed7a_917857d4f3544323a84f163e5e904c23.pdf
https://www.oecd-nea.org/upload/docs/application/pdf/2020-07/7530-reducing-cost-nuclear-construction.pdf
https://www.oecd-nea.org/upload/docs/application/pdf/2020-07/7530-reducing-cost-nuclear-construction.pdf

Eventyret i UAE kommer til Europa
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Kilder: The ETI Nuclear Cost Drivers Project — Full Technical Report (lucidcatalyst.com), Unlocking Reductions in the Construction Costs of Nuclear: A Practical Guide for
Stakeholders (oecd-nea.org)



https://www.lucidcatalyst.com/_files/ugd/2fed7a_917857d4f3544323a84f163e5e904c23.pdf
https://www.oecd-nea.org/upload/docs/application/pdf/2020-07/7530-reducing-cost-nuclear-construction.pdf
https://www.oecd-nea.org/upload/docs/application/pdf/2020-07/7530-reducing-cost-nuclear-construction.pdf

Sma modulaere reaktorer (SMR) — Gen 3+

2.5 TWh stabil, kortreist, veeruavhengig strem & enda mer energi i verdifull varme

Evakueringssone, storrelse som en fotballbane, reaktor plassert nede i bakken



FAR VI FOLK MED OSS PA DET
GRONNE SKIFTET?



Kantars klimabarometer

Norsk holding til kjernekraft og vindkraft i 2009 vs. 2022
80 %

70 %

60 %

50 %

40 %
30 %
20 %
10 %

0 %




Sporreundersgkelse Opinion 1. februar 2023
"Norge skal bygge kjernekraft"
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En ekte naturverner
spalter atomkjerner

Hadde vi spalta
sa hadde vi spart Alta

Del atomet i to, bli kvitt CO,,
hold strempriseniro



