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RystadEnergy

Power Market Review
* European Energy Crisis: Underlying causes of extreme volatility

Gas and LNG Market Review
* Where will US volume go in 2023?
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Agenda

RystadEnergy

Power Market Review
* European Energy Crisis: Underlying causes of extreme volatility

Power prices continue to be volatile as risk remains tangible &
i
3
Power prices selected markets (seven day rolling average) g
o
USD per MWh i
2022 Average price
600 - (Change 2021)
w——Germany
Us Germany
$247/MWh
500 1  i==lapan +118%
e Brazil
~India Japan
200 | $134/MWh
+24%
India
300 A $77/MWh
+17%
1‘ ‘ \ us
200 A $67/MWh
+80%
100 A p y AW ‘di '\ LA - = ( Brazil
oV WA \ W v 2 KA~ ) " / } $15/MWh
Apr-21 Jun-21 Aug-21 Oct-21 Dec-21 Feb-22 Apr-22 Jun-22 Aug-22 Oct-22

y Rysmd_
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Rollercoaster year in power market, yearly average prices 7x since 2020...

Corrosion Problem Shutters Half of France’s Nuclear
Reactors

June 29,2022 Rea

Primary Author:

* Of 56 reactors in France, 25
are not operational

* Corrosion problem discovered
in the cooling loop

« Also problem with cooling
water due to low river flow
for some reactors

Source : The Energy Mix

>
20
Q
i
Monthly average spot prices for selected European power market 2020-2022 g
€/MWh .u;
600 - [
~——Nordic system €550
—France
500 Spain
—ltaly
—UK
400 A ——Germany
300 A
200 A
100 A
L e e o e B e LA e o B A B e e e S A
o o o o o o o o o o — — - - - - - — — — - — o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~
Py g g g g g g g@aaqaqQaq@aqaaqd
= = > = =5 a0 Q B > o = Qo = = > =4 = oo Q B > = c o = = > f= =5 oo o B >
$2Lf32228§828=2¢2283°239c28852322322238¢82
Source: Rystad Energy p
)
Fleets could take longer to come online than February 2023... g
w
. . :
Nuclear reactors — potentially losses of 120 TWh in 2022 c‘%
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European power demand mainly cut in last part of the year B
[
=4
w

Average daily European net grid-connected power generation by month g

TWh per month ‘g

105 - o
Cold snap February
10 4 \ and March 2018
9.5 A
9 1 ——2016
—e—2017
85 1 2018
2019
8 4
2020
2021
7.5 1
——2022
Mild weather and demand
79 Effect of Covid-19 destruction second half of
lockdowns in 2020 2022
6.5 -
6 T T T T T T T T T T T |
January  February  March April May June July August September October November December
Source: Rystad Energy power solution
@
River of Rhine, Germany s
]
k]
2
3
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Hydro filling close to five year low for the major hydro-producing countries

Norway Sweden
TWh TWh

90 - 35 -
= === Min* = === Min*

Rystadctnergy

80 4 Lommm= - . 10 4 e

- === Max* - -
70 +
S =202 . 25 J —_—2022

20 o
15 4
10 +

52 1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52

1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49

France Italy North
TWh TWh

35 4 R 35 4 e Min®
34 = === Max* AT TN ——al s TNl 3.0 A e Max* PO T -

=~
S, 2022 - -=="T s 25 4  e—2022 B -7 .

20 4.

~
15 4
1.0 4

0.5

0.0 +

1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52

Source: Rystad Energy power solution, ENTS!

Large Decline in nuclear and hydro power generation have caused a tight European market %
c
°
European year-to-date power generation change 2021 vs 2022* b
TWh &
60 -
+10.9%
401 208 TWh £20.0%
| +5.8%
20 4 34 42
[ Nuclear
0 . ; : i
B Hydro
W Other
-20 4
| Bioenergy
I W Gas
-40 +116 TWh & Coal
-106 O Solar
-60 -
0 Wind
-80 4
-18.3%
-100
-15.3%

Source : Rystad Energy research and
* January to November
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Agenda

Gas and LNG Market Review
* Where will US volume go in 20237

RystadEnergy

Energy Security in EU: all are energy importers - Russia and Norway are exporters

Primary Energy Production and Consumption 2021 all European countries

RystadEnergy

-20  -15

Russia
Norway

-10 -5 0 5 10 15 20 25 30

Map shows energy import as share of
consumption

35 40 45 50 55 60 65

Energy exporters — Net export 36 EJ

Belarus
Albania
Denmark
Switzerland
Greece
Ukraine
Hungary
Finland
Portugal
Czech Republic
Austria
Sweden
Poland
Belgium
Netherlands
Spain

All other

W Production (EJ)
m Consumption (EJ)
m Net Export (EJ)

}W%%%$***%%1%$$*_

|

United Kingdom
France e —
Italy e —
Germany —

Source: Rystad Energy Energy Syst

Energy importers — Net import: 52 EJ

EU27 average

energy import
57.5% ﬁ

Zk2UXY 210 AEH = (Rystad Energy) SHRX|AFE
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European gas prices to stay at levels curbing demand and attracting LNG

International gas prices

Rystadctnergy

USD per Mmbtu
— C2G Band
= HH
90 A e TTF
== Asia Spot/JKM Fwd
80 -+ = Asia Oil-indexed
= = Asia Oil-indexed Fwd
70!
----US SRMC EU
o4 NN e US SRMC Asia

Price cap at ~$55/MMBtu

50 -
40

S e e - o= - - - -
30 A i Vs

20 A

[ e e A e e e o L e e e e LA s e e e e L e e MR

Dec-21 Jun-22 Dec-22 Jun-23 Dec-23 Jun-24 Dec-24 Jun-25 Dec-25

Source: Rystad Energy

Russian pipeline gas supply to Europe is down 70% year to date &
=4
Russian pipeline gas flow to Mainland Europe by entry point §
Million cubic metres per day §
[
350
B Sudzha (RU) / Ukraine (UA)
B Strandzha 2 (BG) / Malkoclar (TR)
300 Sokhranovka (RU) / Ukraine (UA)

= Mallnow
B Imatra

M Greifswald / OPAL
M Greifswald / NEL

250

200

150

100

50 Ukraine Transit

Sources: Rystad Ener

14
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LNG and Norwegian gas can only partly replace Russian gas in Europe

European gas supply mix by source
Million cubic meters per day

600 1~

400 A

200 +

RystadEnergy

° O

> Y
& w‘@

)
N
@7’*

Source: Rystad Energy research and a
*Includes: AT, BE, BU, CZ, DK, FR, DI

RystadEnerg

>
. . . . oo
Wave of FSRU plans in Europe since the Russia-Ukraine war broke out 8
]
Finland:* Inkoo FSRU (3.7 Mtpa), expected to startin late 2022 77T T T T T T T T T T T T T T T T T T T ! g
i -
Estonia: . paldiski LNG (3.7 Mtpa), expected to startin 2023 77777 T e . T , Q2
+ Finland and Latvia will join and invest in the project s Lo @ i L4
oSidckiaim L _ gy
Latvia: «  Skulte FSRU (4.56 Mtpa), expected to start in late 2023 or early 2024 === === ==========----ooc--ooooooooonooo--o-ooo P - - - - - - - - Estonia
+ Connect to the Incukalns gas storage facility
Gathianburg -
Germany:«  Brunsbuettel LNG L
runsbuettel Il e

+ FSRU (3.7 Mtpa), expected to start in 2023 cor
+ Onshore (5.9 Mtpa), expected to start in 2026

Lithuania

Wilhelmshaven LNG
« FSRU 1 (5.5 Mtpa): expected to start in late 2022 =
« FSRU 2 (3.7 Mtpa): expected to start in late 2023
Two FSRUs to locate in Stade and another two in Lubmin
Teesside FSRU (5.5 Mtpa), expected to start in 2024
South Hook LNG expansion (4.4 Mtpa), expected to start by mid-2025

United
) Kingdom®.

United Kingdom: «

Vilniusy

Bl

Poland

Germany

Netherlands: +  Gate LNG expansion 2 (4.8 Mtpa)

“Frankfurt Czechia

Eemshaven FSRU (5.9 Mtpa), started in September 2022
*  Gasunie has chartered one FSRU with Exmar
+  Gasunie chartered another FSRU with New Fortress Energy

oParis

WA,

< Slovakia__ /"

Viennag | { ¥

Austria s :
Hungary /

France:s Le Havre FSRU (3.1 Mtpa), expected to start in 2023

Croatia: «  Krk FSRU (has expanded from 1.9 Mtpa to 2.1 Mtpa)

Plans a 2.35 Mtpa expansion project, expected to start in 2029

Slovenia hopes to use Krk FSRU for imports

Spain:-  The idled El Musel terminal (5.9 Mtpa) plans to reactivate in 2023 - M

Slovenia:+  Looking to build an LNG terminal at the Adriatic coast

Italy:+  Snam purchased three FSRUs: )
+ Golar Arctic to convert into FSRU at Portovesme, Sardinia (1.5 Mtpa) - - -3~

+ Golar Tundra to install at Piombino, Tuscan (3.7 Mtpa) 5

Valendia
RN s v e

roattrt N Romania

WSt X
. ; Bucharest

\ Bosniaand! gorpia V3 t

Herzegovina i =

P

Bulgaria

@

]
d

+ BW Singapore to install at Ravenna (3.7 Mtpa)

Greece:*  Argo FSRU (3.4 Mtpa), likely to start in 2023

Thrace INGS FSRU (4 Mtpa)

Source: Rystad Energy GasMarketCube

RystadEner

Z2Ixl 210 AEH = (Rystad Energy) $H2XIAME 15



Short-term oversupply in the day-ahead market supported by full storage levels in EU

EU27+UK underground storage |
Billion cubic meters
120

evel scenarios*

100 -——1r_*

80

60

40

20

)
-

Jan-19
Jul-19
Jan-20

Apr-19

Source: Rystad Energy research and analys

Apr-20

W~
5]
(]

B Gas in storage

Jul-20
Oct-20
Jan-21
Apr-21

Jul-21
Oct-21
Jan-22

= \Norking gas volume

is, ENTSOG

Apr-22

European underground storage fullness by country**
%

Rystadctnergy

Portugal
Belgium
France
Denmark
United Kingdom
Germany
Poland
Croatia
Czech

Italy

Spain
Romania
EU

Sweden
Austria
Bulgaria
Slovakia
Netherlands

Jul-22
Oct-22

Hungary

Latvia

0%

20% 40% 60% 80% 100%

Europe has large exposure to the spot market — together with China next year

Uncontracted spot share of
Percentage %

100 % A

90 % A

80% A

70% A

30% 4

20% A

10% A

0% T T

imported volume by region

===China ~Japan+Korea+Taiwan === Europe

RystadEnergy

Jan-20 Mar-20 M

Source: Rystad Energy research and analysis, Rystad Energy

Nov-20 Jan-21 Mar-21 May-21 Jul-21 Sep-21

ay-20 Jul-20 Sep-20

Nov-21 Jan-22 Mar-22 May-22 Jul-22 Sep-22

Nov-22
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EU gas demand is already down 10% YoY in 2022 driven by demand in buildings and the industry

EU gas demand
Billion cubic meters (Bcm)

RystadEnergy

60
50
40
30
20
2021
10 —2022
= = 5 Year average (Bcm)
0 r T T T T T T T T T T )

Jan Feb Mar Apr May Jun Jul Aug

Source: Rystad Energy research and

Sep Oct Nov Dec

Chemical and Fertilizer industries have driven down industrial demand due to high gas prices

Yara Porsgrunn | Ammonia

Netherlands

Adel | Aluminium

ocl | Ammonia

0OCI BioMCN | Methanol
Yara Sluiskil | Ammonia

CF fertilisers | Ammonia

BASF Antwerp | Ammonia
Nyrstar | Smelting
Yara Tertre | Ammonia

Achema | UAN, Ammonia,
Urea, AN, CAN

UKRAIN

SWEDEM

NO RWAY

ArcelorMittal | Steel

Anwil | Nitrogen Fertilizer
Grupa Azoty | Ammonia,
Malamine, Npk, Urea, Capro,
Nylon 6

BASF Antwerp | Ammonia
. Nyrstar | Smelting
Yara Tertre | Ammonia

Azomures | Ammonia, An,
Npk, Uan, Urea, Melamine

RystadEnergy

KAZAKHSTAN

BASF ludwigshafen | Ethylene
Dow Leuna and Schkopau |
Polyethylene

SKW | Ammonia

Speira | Aluminium
GREECE

ArcelorMittal Sestao | Steel ALGERIA

Azuliber (Pamesa) | Atomized Clay antic LIBYA
Farrosiobelliifete) [ bance |
Michelin | Tire QOcean -

Trinseo Rho | MMA

Yara LeHavre | Ammonia

ma e

Saica group | Paper

CHAD

Source: Rystad Energy research an

Yara Ferrara | Ammonia, Urea

Talum | Aluminium

Petrokemija | Urea

Petkim Aliaga | Acn
Renault | Cars

INDIA

Zh2Ixl 210 AEH = (Rystad Energy) SH2XIAME 17



. . . . .
Europe well positioned for the coming winter, but may struggle in 2023 B
2
g
EU27+UK underground storage level scenarios* European underground storage fullness by country** &
Billion cubic meters % 2
4
140 4 Portugal
Belgium
France
120 1 - = \\ Denmark
Russia base + 15% United Kingdom
demand cut
PR
, AN Germany
100 A ’
Poland
Croatia
0 | Czech
Italy
Spain
60 4 Romania
EU
Sweden
40 4 Austria
Bulgaria
\ - = Slovakia
20 A \ 5 N
\ Russia gas full stop + \ Netherlands
\ 10% demand cut \
. - N Hungary
Latvia
04
January 2022 July 2022 January 2023 July 2023 January 2024 July 2024 0% 20% 40% 60% 80% 100%
Source: Rystad Energy research and analysis, ENTSOG

>
. . . )
Global gas markets on its way to recovery driven by new LNG supplies 5
w
International natural gas prices, base case Prices real Henry Hub TTF Northeast Asia Asia E
USD per million British thermal units (MMBtu) (real)* USD/MMBtu spot LNG oil-indexed 3
v g &
(revision) LNG
80 4
2022 6.60 40.50 34.10 14.84
70 4
2023 5.50 38.00 32.30 14.67
60 4
2024 3.80 24.89 24.00 13.16
50 1 2025 3.08 15.25 15.10 11.51
40 - 2026 3.58 10.02 10.27 10.26
2027 3.91 7.65 8.11 9.24
30 4
2028 4.24 6.88 7.81 8.07
20 4
2029 4.57 8.04 8.89 7.07
10 1 2030 4.89 8.06 9.06 6.35
0 — T T T T T T 2040 4.89 8.92 9.99 10.65
2010 2015 2020 2025 2030 2035 2040
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Europe to rely on spot market to meet demand in the medium-term driving market tightness B
g
European LNG Imports by source and contracted vs non-contracted volumes s
Mt LNG n"’?
O Other
140 4 - @ Russia
[ M Portugal
S e I B Spain
B Netherlands
120 4 — M Belgium
M France
M Lithuania
100 - W Finland
M Norway

M United Kingdom
M United States

80 - Uncontracted Imports source B Trinidad and Tobago
@ Peru

;rov:\esy;(t)gzarket and @ Argentina
BBres! M Brazil

O Algeria

M Equatorial Guinea
M Nigeria

m Cameroon

B Congo

@ Angola

O Mozambique
O Libya

O Egypt
@Yemen

@ Oman

@ UAE

@ Qatar

60

40

20

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 lBrulnei
W Malaysia

Source: Rystad Energy GasMarketCube

. . . >
The incremental LNG imports to Europe has been shipped from the US &
i
k-]
European LNG imports by origin s
Billion cubic meters Q2
o
18
I United States
16 mm Qatar
14 .
Effective Import capacity* [ Russia
12 = Nigeria
10 Algeria
mmm Trinidad and Tobago
8
. Norway
6
B Equatorial Guinea
4
Egypt
2 United States
I | | | mm Others
0 . 5
O 0O 0O 00 9000 0 0 0 O oA o o o o4 o oo Hd-HdHHNNNNNNNNNNN ——Effective Import Capacity
R A G S S GRS DA G I G R N G SRy
S855E53 5558 85553555585 8538535855¢8

*) Effective import capacity excludes uni
Source: Rystad Energy LNG Trade Soluti
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Global LNG is sold out through 2024 — where to secure flexible supply?

Global LNG production and contracted export volume by country
Million tonnes

700 1

600 -

500 @ United States
[0thers

400 [ Malaysia
[EEmNigeria

S [C—Mozambique
I Indonesia

2t EEERussia
[ Australia

10 [EDQatar

===LNG Production

2022 2023 2024 2025 2026 2027 2028 2029 2030

Source: Rystad Energy research and analysis, Rystad Energy GasMarketCube

Global LNG demand and contracted import volume by region
Million tonnes

700

600

500

I Portfolio

[ 0ther regions

B Europe

B Other Asia

N East Asia

| NG Demand

2022 2023 2024 2025 2026 2027 2028 2029 2030

Rystadtnergy

RystadEnergy

y is an independent e
intelligence data firm offering glob
or energy companies
tions, and governmen

ure of energy

Headquarters: Rystad Energy, Fjordalléen 16, 0250 Oslo, Norway
Americas +1 (281)-231-2600

EMEA +47 908 87 700

Asia Pacific +65 690 93 715

Email: support@rystadenergy.com

© Copyright 2022. All rights reserved.
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