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Fuel markets (before and after Putin’s war):

Bullish 2021-2022 weather, Covid-recovery, Russian supply D“““EEA%‘;’;F’”CES

concerns. Result: All-time high prices, reshuffling of supply chains,
awaiting consequences for global economy

Comments:

« Chinese 2021 power consumption: +10.3% p.a.
India’s 12 month increase in power gen.: 15.2%

« Total EU gas demand 526 bcm/y = 5260 TWh/y. 34%
from Russia: 179 bcm/y = 1790 TWh/y. Supply chains
to be reshuffled, with loss of Russian supply volumes Coal (Newcastle) ($/t)

* Low Russian pipeline gas flow to Europe over latest
13 months => concerns for shortage

« Coal supply do not respond to price signals. Russia
exports globally 200 mt/y (no 3), need to reshuffle
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European emissions market (EU ETS)

Comments:

o R e i

« ‘Fit-for-55’ percent (July 2021) cut plan: extreme, bullish
signals

« Gas-fired more expensive than coal-fired power generation

» Increasing EUA prices: Even higher generation costs from
coal- and gas-fired generation

« Skyrocketing fuel & emission prices: macro-economic risks
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Extreme costs from EU thermal generation

Generation costs
(€/MWh)

5-Nov-20 7-Mar-22 27-Aug-22 Yr-2023 Yr-2025 ‘Our’ 2030
SRMC coal-fired 44 219 197 200 200 94
SRMC gas-fired 43 486 730 630 310 72

Comments:

« 2022-2023: Gas-fired generation balance Central-
European power markets in most hours, due to: low
hydro reservoirs, low nuclear availability in France,
low German wind speeds (until now)

* The plan (before war): shut-down of coal-fired by 2030,

gas-fired more and more often on the margin

FRENCH NUCLEAR SET FOR RECORD-LOW AUGUST
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Market expectations for Europe

European prices so far in 2022 and market expectations for the winter
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Status i det norske kraftmarkedet: Skjev hydrologi

* Hydrologisk balanse: 9 TWh negativ

* Hydrologisk svikt pa 13 TWh i Sgr-Norge, 4
TWh overskudd i Midt-/Nord-Norge

Hydrological balance 2010- 2022
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Status i S@r-Norge: Kraftig underskudd, 13 TWh

NO South (Nol1+No2+No5) 2020-2023 Average period: 1986-2015

39 52 13 26 39 52 13 26 39

5%-Statistic 95%-Statistic
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Dry in southern Norway over latest 6 months

Accumulated precipitation NO2 last 6 months
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Hydro reservoirs 30 climate years southern Norway

Forecasted hydro reservoir NO2 next 2 years.
30 climate years 1986 to 2015
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Market expectations for south of Norway

Southern Norway price (Euro) since the start in 1992 Southern Norway price (gre/kWh) last 2.5 years and

expectations in the market next 2.5 years

Yearly average
e AVET3EE SYERIS Vinter price 2020/21: 30 gre/kWh
Average 15years Vinter price 2021/22: 139 gre/kWh
e Average 30years . Vinter price 2022/23: 480 gre/kWh
Vinter price 2023/24: 245 gre/kWh
Plot A
Vinter price 2024/25: 150 gre/kWh

PRE/KWH

Market price
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Exchange

Volue simulation expects heavy export. Mainly due to new wind installation.

+ export from the Nordic area (TWh
| vear | iy | mige | sear | sen | | seoe | oxioe | | nowL | NooE | NouKk
0.0 0.2 -1.2 0,0 -0,9 0,0 0.0
0,0 1,3 1.4 0,0 20 0,0 0.0

-11,6 1.7 -2,0 A7 0,0 -19,0
-10,7 1,1 0,9 1,3 0,0 5,0
4.4 1,2 0.0 2,6 2.6 25 4.2 0,0 0.0 5,8 0,0 0.0 14.6
47 1.1 0.0 0.2 0.1 1,3 13 0.0 0,0 4.1 0.0 0.0 1.9
-3.3 3.5 0.0 2,9 1,0 0.1 0.3 0,0 0,0 55 0,0 0.0 9,9

-4,0 5,0 0.0 35 1.8 2.3 -0.1 0,0 0,0 6.0 0,0 0.0 144

58 23 25 26 0.7 0.2 27 0.0 0.0 4.0 0.0
0.8 3.1 3.0 1.9 15 -0.4 0,0 0.0 5,0 0,0
1,5 2,8 2.7 0.8 -0.1 1.4 0.0 0,0 3.5 0,0
10 ; 0,7 1,1 Rt 0,1 0,0 0,9 0,0

2.1 0.7 1,1 0,0 4,5 0,2

1,9 1,6 22 0,0 31 3,1

2.8 2,0 1.4 0,0 2.4 4,3

3.9 41 0.1 0.0 3.9 5.1

3,9 4,2 0,3 -0,2 3,8 5.6

3,6 3.9 0,3 0,0 2.7 45

3.3 3.4 0.0 -3.4 2.8 4.9
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The fUture W|” be VOlat||e — our base scenario

Historical prices €/MWh and Volue Insight price forecasts
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Status i Midt-/Nord-Norge: 4 TWh over normalt

NO North(No3+No4) 2020-2023 Average period: 1986-2015

Normal Actual Forecast 5%-Statistic 95%-Statistic 5%-forecast 95%-forecast
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Ekstreme omradepris-differanser nord-sgr na. Arsaker

Veer-relatert: Lav magasinfylling i Ser-Norge, over normalt lengre nord
Nettflaskehalser internt: Sognefjorden/Dovre, Sveriges grenser SE2-SE3 og SE3-NO1
Ekstremt stor vindkraftutbygging i Nord-Sverige, noe ogsa i nordlige/midtre Norge
Sterk kobling mot Kontinentet og England i sgr (spesielt nar tgrrere enn normal)
Ekstreme priser pa gass og kull, hgye priser ogsa pa EUA-kvoter

Kontinentet: Kraftpriser gitt av ekstremt dyr gasskraft pa peak (740 €) og dyr kullkraft i vindfulle
perioder pa off-peak (200 €)
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Nordiske overfgringsgrenser pr. januar 2021

MAXIMUM NTC ents O@ Over Sognefjorden: driftet pa
Regional Group Nordic 100-200 MW forrige vinter
(lavere enn 500 MW)

The maximum NTC values are valid
from January 1, 2021.

NTCs can deviate up to
100 MW before there will

e fon odes *  Over Dovre: driftet p3 100-200
MW forrige vinter (lavere enn
500)

NTC values are given in MW.

e SE2-SE3: driftet pa under 6000
MW forrige vinter (lavere enn
7300)

e SE3-NO1: driftet pa 400-500
forrige vinter (lavere enn 2100)

Organisation for the Nordic Transmission System Operators
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* Etter nedleggelsen av to Ringhals-reaktorer:
leveringssikkerheten i SE3 vanskelig

 Tiltak fra Svenska Kraftnat: overfgring inn og ut
av SE3 begrenses

* SvK: Gjennom vinteren/aret 2022 ventes
fortsatt sterke SE3- begrensninger

* SvK: Problemer kan besta inntil 2030
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Vindkraft-utbygging i nord: sterk strukturelt kraftoverskudd

TWhly

e Nord-Sverige: Stort kraftoverskudd utviklet med
landbasert vind

e Nord-Norge: Noe kraftoverskudd utviklet

e Totalt: 25 TWh/y kraftoverskudd i nord
(sammenlignet med historikk)

e Batteri-/hydrogen-/grgnn stal-produksjon vil
gradvis forbruke kraftoverskuddet (2024-2030)

e Nettforsterkninger (2025, 2028, 2030->) vil
gradvis fjerne flaskehalser nord-sgr

eTilsammen ventes kraftpris-differanser nord-sgr a
veere ubetydelige etter 2026

e Fuel-priser forventes gradvis ned utover 2020-
tallet
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Figur 48

* Ny linje Sogndal-Aurland: Innen 2025-2026
(under bygging)

* Oppgradering Sogndal-sgrvestover:

" Konsesjonssgknad leveres 2023 (ikke
investeringsbesluttet)
nsw
— : * Ny linje over Dovre: Innen 2040 (ikke
L~ : investeringsbesluttet)
Mauranger " Fermg .
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Simulerte omradepris-prognoser, 19. august 2022

Volue Tr. Trom Berge Germa

Product Syst Kr.Sand Oslo heim sg n ny

NO2 NO1 NO3 NO4 NO5 DE
MSEP-22 224 301 278 73 55 276 626
Q4-22 227 333 330 66 60 327 566
Q1-23 287 459 459 44 43 456 581
Q2-23 174 256 254 36 31 252 465
Q3-23 148 189 186 61 50 185 459
Q4-23 180 244 243 81 75 242 542
Q1-24 218 321 322 63 60 320 476
Q2-24 133 174 172 59 54 172 254
Q3-24 122 148 146 81 74 145 246
Q4-24 148 192 191 94 90 190 313
YR-23 197 286 284 56 50 283 511
YR-24 155 209 208 74 70 206 322
YR-25 135 168 167 83 78 166 216
YR-26 126 142 141 105 93 140 180

Simulations: Input from fuel & emission forward prices, hydropower resources, as of 18th of August 2022

Volue: Hvor er prisene pa vei?

vOlue



Ser-norske omradepris-prognoser

Volue: Hvor er prisene pa vei?

Product | Average 0% 5% 10% 20% 35% 50% 65% 80% 90% 95% 100%
Q4-22 381 253 271 278 325 354 379 402 436 474 515 601
Q1-23 512 217 318 324 352 416 511 610 676 708 737 831
NO2 Q2-23 277 109 144 200 223 258 279 302 338 355 362 437
Q3-23 207 31 71 122 150 169 175 220 284 320 350 444
2023 316 131 168 205 236 294 308 346 386 437 460 530
2024 215 84 127 131 153 197 209 233 259 307 315 356
2025 166 73 110 118 135 156 162 172 194 218 235 247
2026 140 65 95 110 121 127 138 152 165 181 198 210
Product | Average 0% 5% 10% 20% 35% 50% 65% 80% 90% 95% 100%
Q4-22 374 242 266 275 320 348 372 396 430 468 509 592
Q1-23 511 215 316 322 348 414 510 609 679 711 747 838
Q2-23 273 107 141 195 215 250 280 297 333 351 359 434
NO 1/ NO5 Q3-23 203 30 67 114 145 166 171 213 280 314 346 439
2023 314 129 165 201 232 291 306 343 384 434 458 528
2024 213 83 125 128 151 195 207 230 258 305 315 357
2025 164 72 109 116 133 151 161 169 194 216 234 247
2026 139 64 94 109 120 126 137 149 165 179 198 209

Simulations: Input from fuel & emission forward prices, hydropower resources, as of 18th of August 2022
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Midt-/Nord-norske omradepris-prognoser

Product | Average 0% 5% 10% 20% 35% 50% 65% 80% 90% 95% 100%
Q4-22 75 51 53 57 63 68 71 77 83 95 104 150
Q1-23 51 20 21 22 29 37 47 54 67 81 101 144
NO3 Q2-23 47 4 6 8 16 34 52 59 70 89 107 111
Q3-23 76 6 9 15 19 35 66 91 133 150 167 176
2023 67 21 24 28 34 49 61 77 89 121 133 154
2024 87 25 35 45 51 70 79 94 120 133 143 162
2025 94 27 43 50 68 78 88 102 118 144 154 160
2026 113 40 75 84 91 102 113 124 139 155 167 172
Product | Average 0% 5% 10% 20% 35% 50% 65% 80% 90% 95% 100%
Q4-22 60 31 38 49 52 57 60 63 69 74 81 95
Q1-23 41 14 18 19 23 29 38 46 57 67 83 107
m Q2-23 31 3 3 4 5 17 29 42 49 68 81 92
Q3-23 51 4 4 6 11 19 43 63 87 109 129 144
2023 49 16 18 20 26 34 43 54 64 91 111 123
2024 69 21 26 35 38 54 61 81 97 112 124 131
2025 78 24 34 40 52 66 72 91 102 119 125 126
2026 93 37 64 67 79 84 94 103 112 122 126 130

Simulations: Input from fuel & emission forward prices, hydropower resources, as of 18th of August 2022
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The green shift triggers a race on both sides!

2025-2030 the consumption might run faster than the production.....
TWh/y . .
g Total Power Consumption Nordic area TWh/y Total Power Supply Nordic area
600
Hydropower Nuclear B CHP, thermal Wind Solar
Traditional consumption m Datacenters  Electric Verhicles B Heat Pumps m Battery factories ™ Petroleum M Hydrogen/Steel
500
500
400
400
300 300
200 200
100 100

2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040



Simulated Nordic Area prices: ‘Base’ scenario, June 2022, €/MWh (2022)

2020

2021 62
2022 112
2023 84
2024 72
2025 73
2026 73
2027 72
2028 69
2029 67
2030 69

Long Term Price Forecast for Electric Power in the Nordic Countries 2022-2050

Lowest prices*

(until 2027)
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tem | NOo1 [ nNo2 | NOs | nNo3 | No4 | se1 | se2 | se3 | sS4 | Finland | Jutland | Zealand |
11 9 9 9 9 9 14 14 21 26 28 25 23
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Thank you!

Senioranalytiker Olav Johan Botnen — olav.johan.botnen@volue.com
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