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?f Russia’s export dependency

7 Worlds largest net-exporter of oil and fossil gas

» Together with the ”CIS” countries more than half of uranium mining

r contractions in the world outside China since 2019
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US strategy in Mars:

Short term: Sell from strategic oil reserves

A year: Increase domestic oil and gas
extraction

Immediately for the long term: Energy
efficiency, electricification of transport,
heating and industry

”I am going to use the Defense Production Act to
secure supply chains for the critical materials that go
into batteries for electric vehicles and the storage of
renewable energy : lithium , graphite, nickel and so
much more.”

https://www.whitehouse.qgov/briefing-room/speeches-

remarks/2022/03/31/remarks-by-president-biden-on-
actions-to-lower-gas-prices-at-the-pump-for-american-
families/




REPOWEREU TO CUT OUR DEPENDENCE ON RUSSIAN GAS

More rooftop solar
panels, heat pumps and
energy savings to reduce
our dependence on fossil
fuels, making our homes
and buildings more energy
efficient.

Speeding up renewables
permitting to minimise
the time for roll-out of
renewable projects and grid

Diversifing gas supplies
and working with
international partners to

move away from Russian A A
gas, and investing in the Ewl

. g
necessary infrastructure.

infrastructure improvements.

R Decarbonising Industry by
I accelerating the switch to
m == electrification and renewable
] .
hydrogen and enhancing our
low-carbon manufacturing
capabilities.

Doubling the

EU ambition for
biomethane to produce
35 bcm per year by
2030, in particular from
agricultural waste and
residues.

A Hydrogen Accelerator to
develop infrastructure, storage
facilities and ports, and replace
demand for Russian gas with
additional 10 mt of imported
renewable hydrogen

from diverse sources /
and additional 5 mt of ' ’
domestic renewable A
hydrogen. N\
N\
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Net export H1 2022

B Sweden || Germany || Bulgaria Spain [ Norway

Data from : https://www.enappsys.com/sweden-overtakes-
france-as-europes-biggest-net-power-exporter/
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Germany’s daily net-export to France Q1 2022
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TOTAL ELECTRICITY TRADING

O Export O Import

4302MW 5907MW
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Shows prices for: 2022-10-04 11:00
Shows flows for: 2022-10-04 11:00
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Future Prices €/ MWh as of 2022-09-27

M Nordic

| Germany [ France

1000
800
600

400
200
3 || _—

Q1 2023 baseload Y 2025







Busines: An Other 50 " GELOOF . o
I\S“bSi diz EnBW builds anc Va tte PINIE  Mensen —
o g2 UUR
Gert \11) > mark unsubsidized so] nfall wijj eer A s
eken
BeE"* announces plan. 2°Repark op |, Ste subsjdjeyy;:
German PV asset man . r
By Bria/npa c§mpany Greengo hav German utmty EnBW plz;ns to bu nergiebedrj jf Vattenf. ] nd bOuWe n l,, e
Lo ject Germany, while Italian oil compé €rste zonne all wil een gy
6 februarl ¢ project. 600 MW PV project portfolio. Overheids Park op Jang Zijn in sidievrij zonp epark
e VIAY 284 2020 RALPH D! geld Vatteﬂfall b Nederland waarb gaan bOUWen i
» EnBW! o DECEMBER 7, 2020 SANDRA ENKH Ouwt ook a] het 1) geen gebryjk v, N Almere, He¢ zou h
eerste i ordt et
» Dk W [ MARKETS  Pouct ] =3 EDI ™ ©16non SUbs1dlevuje wmdmmgemaakt van
mber 2021, 15.0g epark op zee
_
SHARE THIS ART G ° °
@
“ Share a ‘
Y Tweet
in Post

% Email

.

Unsubsidized solar is

Image: Kirstinsfotos/prxanay:




News Sciencra

an Energy
g 1re

ol 11 farmers, save water,




NEWS

China set to double golar installations
to 108GW this yeal, claims NEA

By Carrie Xiao
May 31, 2022

la Grids, Operations & Maintenance, POWET Plants, Projects

@ Asia & Qceania, Central & East Asia

Central & EaS2 ===

LATEST @  Facebook g Twitter @  Linkedin ©  Reddt =z  Emal

pV Talks: PVELs
Tristan Erion-Lorico
on 2022's solar
module performance
trends

FEATURES, INTERVIEWS

India installed solar
capacity surpasses
50GW, with another
70GW+ in the pipeline
or bidding phase

NEWS

Renewables action
vital to counter
‘apocalyptic’
Australian power
prices

NEWS

China set to double

solar installations to ) o ) ) o, _
108GW this year, A 102MW floating PV project in a coal mine subsidence area of Chinas Anhui

claims NEA province. Image: sungrow Floating.

NEWS

golar wins 166MW in China expects 1o install up to 108GW of solar this year, nearly double the

latest Brazilian
w1 i

capacity it installed last year.
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NETHERLANDS

NEws . WIND . 2 AUGUST 2022

* TMIN

First Power from
offshore wind farm

Slectricity grid,
industrial partners.”
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. Figure: Danish Energy Agency.

1. December 2021

Thor Wind Farm I/S to build Thor
Offshore Wind Farm following a
historically low bid price

Thor Wind Farm I/S has won the concession to build Thor Offshore Wind
Farm. This is the first time a tendering procedure has been completed for

offshore wind energy in Denmark without aid. When power is produced, the

winner is expected to pay DKK 2.8 bn. to the Danish state within just a few

years.
m
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Non-fossil
electricity
generation
globally,
1985-2021
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Global non-fossil electricity production 2000-2021
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Non-fossil
electricity
share of
total
production
1971-2021
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V2G standard on BEV:s from 2022

BiDirectional charging enables car-owners to
become their own utility

B

HEMS

Appliances

ONE DAY, CHARGING WILL BE FOR FREE
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Articles

HYBRIT

B b FOSSIL-FREE STEEL

The world
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B Press release

VOLVO LAUNCHES WORLD'S FIRST
VEHICLE USING FOSSIL-FREE STEEL

By Press Information

Volvo Group is proud to reveal the world’s first vehicle made of fossil-free steel from

SSAB — made in Volvo Construction Equipment’s facility in Brads, Sweden. During today’s

green steel collaboration event, it was announced that more vehicles will follow in 2022

in what will be a series of concept vehicles and components using fossil-free steel from
SSAB.




Change in electricity supply 2021-2010, TWh
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Indias Electricity 2021-2010
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China Electricity 2021-2010
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Change in electricity generation H1 2022-H1 2021
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Vision for renewable power system 1992

B Hydro power

@ Solar power

A Wind power
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Fossil fuel crisis

€/MWh USD/ton
4UuU.Uv
DUTCH TTF NATURAL GAS CALENDAR MONTH FUTURES (OCT... ... NY.. @D 260.000 COAL (API2) CIF ARA (ARGUS-MCCLOSKEY) FUTURES (SEP 20... ... NYM.. & D
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~ EO‘:RIEETA%E\‘I Play Pressrum Om 0ss Logga in @ In English

Energifakta v Fragor vi driver Medlemsportalen v Utbildning Forlag EBR v

Start > Pressrum > pressmeddelanden > Elaret 2021. Fran rekordlagt till rekordhogt elpris

Elaret 2021. Fran rekordlagt till
rekordhogt elpris

publicerat av: Eva Rydegran - 31 december 2021

PRESSMEDDELANDE 21-12-31. Det genomsnitt\iga systempriset pa elborsen
Nord Pool Spot blev 63 dre/kWh ar 2021, en dkning med 52 ore jamfort
med 2020, motsvarande 554 procent. Storleksordningen for kraftslagen ar
densamma som tidigare ar, dar vattenkraften <tar for 43 procent av den
totala elproduktionen, karnkraft 30 procent, vindkraft 17 procent och
kraftvarme 9 procent. Solkraften star an <5 lange bara for en procent men

vaxer kraftigt.




o Electricity prices EU 2021
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§(yvedish District Heating 1981-2021
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Netto kraftfléden till och fran Sverige Totala ackumulerade

Mh /vecka kalla: Svenska kraftnat TWh nettofléden
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@ Polen
S Tyskland
— Netto Totalt -23
-26 =
2018 2020 2022
#1.3 M Arsviardet.o.m.ve 34

aug okt dec feb apr jun aug O Helarsvarde



SD/MWh

60

50 1§

40

30

20

10

Bloomberg kostnadsprognoser

Jamforda med verkliga kostnader for att fortsatta produktionen i svenska
karnkraftverk 2016-2020

Nuclear, high,

Oskarshamn 2020
Wind, Sweden, high and low

N Nuclear, low, Forsmark 2019

2021

2025 2029 2033 2037 2041 2045 2049

Data fran Bloombergs betaldatabas, resp offentliga arsredovisningar fran karnkraftverken



Vision for renewable power system 1992

B Hydro power

@ Solar power

A Wind power

[ =
0
7]
0
E
7
{ =
£
(&
o
£
(0]
2237z
0005 ¢g
OOOOf
00200
~NoNS o
rdmet
m.md%m
>
0 STl
& s

AL EID D
FRipmw

L0-AON-€Z
- L -dnoio gavy 6



Industrial learning by experience

INTERNATIONAL ENERGY AGENCY (),
=8

Experience
Curves
for Energy

Prof. Clas-Otto Wene, Chalmers
Univ. of Technology, 2000

Cost of Electricity (ECU(1990)kWh)

Electric Technologies in EU 1980-1995
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