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// Finland from high price to low price area

Consumption TWh
Hydro power
Wind/Solar
Nuclear

CHP

Other thermal

Net exchange

SYS €/ MWh
Finland €/MWh

-Olkiluoto 3 and wind power expansion has turned
Finland from net electricity import to export, and
Finland is now a low price area

-Supply is increasing fast while demand is decreasing.
Peak consumption first half of 2019 at around 88
TWh/year. Current consumption corresponds to approx.
77 TWh/year

-Finland is on the way to a very large production surplus
and ditto low power prices if supply-side growth does
not slow down and/or electricity consumption does not
soon begin to increase significantly

-Based on Final Investments Decisions (FIDs) increased
supply is certain the next few years, while demand
devlopment is uncertain

-Without fairly strong consumption growth going
forward, Finland will mainly get the same price as SE1
the next few years. With low or no consumption growth,
the price will be below 45 €/MWh in 2024 and below 40
€/MWh in 2025
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// Installed wind power in Finland end of year MW stermGeo

9500

9000

8500

8000

7500

7000

6500

6000

5500

5000

Current

Navigate tomorrow — today

-and, we have not
forgotten solar power.
After 2025, we expect
that more will be
invested in solar power
than wind power.



Expected wind and solar power capacity

2028 2029 2030

FINGRID

// What if Fingrid is right about wind and solar power build out?
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75 TWh new wind and solar power in the
period 2022-2030, i.e. around 83 TWh
wind/solar production in 2030 (remember
current consumption around 77 TWh/year).
Our wind/solar power production forecast

for 2030 is 37 TWh.

The Fingrid expectation is only possible with
extremely strong growth in electricity
consumption in Finland. Such a strong
growth can, in our opinion, only be realized if
Finland has the lowest electricity price in
Europe, and low enough to attract large
investments in green hydrogen production,
new battery factories, new data storages etc.



StormGeo Nena price forecast for Finland if Fingrid is right
// about wind and solar power build out StormGeo
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2023 2024 2025 2026 2027 2028 2029 2030

45 31 26 23 19 18 17 17

The investors in wind and solar power will incur big losses, as power prices will be very low

compared to the Long Run Marginal Cost (LRMC) for wind and solar power. LRMC wind and solar
power is expected to be above 30 €/MWh in 2030

 We deem the Fingrid expectation to be unrealistic



Green hydrogen/Power-to-X main driver to long term
// consumption growth in Finland and other Nordic countries StormGeo
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-Growth is dependent on profitability which in turn
requires relatively low power prices
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dev fron norm 1999-2020 Probability distribution u N ‘t

Real year Inflow Prec(dev) Temp (dev) Wind Consumption Exch Hydro Entrymag Exitmag Entry HPR  Exit HPR _ Even .
1996  40.9 -18.3 -1.3 79.6 -9.2 41 64% 65% -13 -24 4.0% Price forecast based on coal, nat

1997  52.0 -7.8 1.0 772 -101 41 65% 74% -11 -10 4.0% gas, EUAs and Conti power
markets closing prices 12/6.

1998 58.9 5.9 -1.6 79.6 -12.3 44 66% 77% -13 -3 4.0%
1999 45.5 -14.1 0.4 77.2 -10.6 42 66% 69% -12 19 4.0%
2000 54.5 -8.1 -1.3 79.3 -11.7 44 65% 73% -11 16 4.0%
2001 64.1 7.5 0.0 78.0 -12.7 46 65% 80% -10 -1 4.0%
2002 443 -21.9 1.0 769 -10.1 42 65% 67% -10 -24 4.0% = I d o | 5 - ”
2003 50.6 -0.9 0.8 77.2 -10.7 41 65% 72% -16 -9 4.0% -riniandIs a Iow price area in a

2004 623 7.6 -0.4 780 119 43 6%  81% -10 3 4.0% hydrological scenarios for Q3
2005 589 75 0.4 770 -115 41 65% 7% -16 0" 4.0%
2006 462 -9.8 18 760 -89 39 65%  70% 17 16 4.0% he Fi :
2007 60.0 10.4 -0.7 785 -123 41 65%  80% -15 2 4.0% -The Finland price fluctuates

2008 43.2 -16.5 -0.7 789 -96 42 64% 6% -14 -23 4.0% between the price in SE1 and SE3
2000 64.2 187 0.0 7727 121 42 6% 8% -18 7 4.0%

2010 54.0 10 0.3 780 -119 43 65%  74% -13 8 4.0%

2011 759 26.0 0.5 773 -128 46 67%  90% -1 17 4.0%

2012 566 6.7 -0.8 788 -119 43 65%  75% 12 1 4.0%

2013 49.4 114 0.0 779 112 43 6%  71% 12 4.0%

2014 47.5 -14.9 13 770 98 41 6%  70% -14 4.0%

2015 57.2 7.4 -0.4 779 -117 43 64%  76% -16 4.0%

2016 59.3 23 0.4 7714 -120 44 65% 7% -1 4.0%

2017 57.4 -0.8 785 -117 44 65%  75% -16 4.0%

2018 616 17 766 -96 38  65%  84% 17 4.0%

2019 56,6 : -0.1 780 -111 41 65%  78% -13 4.0%

2020 524 0.1 771 122 42 6% 5% -10 4.0%

Probability distribution: TWh °C TWh TWh

Even 54.9 0.1 77.8 -11.2 -7 ETEeE </Mwh
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Q4-23

dev fron norm 1995-14 Probability distribution U \’ it

Real year Inflow Prec(dev) Temp (dev) Wind Consumption Exch Hydro Entrymag Exitmag Entry HPR  Exit HPR _ Even
1996 349 -1.0 -1.4 106.4 -7.9 54 64% 49% -24 85 73 4.0%
1997 279 -23.5 -1.4 107.1 -8.6 58 74% 50% -10 84 70 4.0%
1998 313 -8.8 17 1083 -116 58 7%  56% -3 66 53 4.0% -The Finland price continue to

1999 37.2 5.7 -0.4 103.8 -93 50 69% 59% -19 79 69 4.0% ﬂuctuate between the price in SE1
2000 46.9 13.2 2.1 98.3 -11.5 53 73% 68% -16 65 57 4.0%

2001 415 -0.2 0.8 1051 -125 56 79%  68% -1 56 45 4.0% and SE3. Analyses indicate slightly
2002 142 -347 4.1 1124 65 45  67%  43% -24 131 4.0% more frequent coupling to SE3
2003 271 -128 0.7 1047 -83 54 7% 5% -9 85 7 4.0% compared to Q3

2004 373 5.1 0.0 1041 -1222 81% 6% 3 60 50 4.0%

2005 42.4 -6.0 0.4 1023 -116 9% 70% 0 65 54 4.0%

2006 566 38.1 25 97.8 -12.0 0% 77% -16 54 48 4.0%

2007 305 7.3 03 1031 -117 80%  60% 2 64 53 4.0%

2008 35.1 35 05 1027 -98 6%  53% -23 77 67 4.0%

2009 29.9 1064 -11.8 8%  60% 7 65 53 4.0%

2010 273 -4.2 1127 -80 7% 49% -8 86 7 4.0%

2011 46.1 17 9.0 -153 0% 8% 17 12 3 4.0%

2012 356 107.1 -115 7% 56% -1 66 54 4.0%

2013 39.8 13 1005 -11.0 0% 64% 17 70 61 4.0%

2014 4238 038 1016 -10.2 0% 62% -19 75 66 4.0%

2015 43.2 : 16 9.6 -11.3 6% 71% -4 68 58 4.0%

2016 273 . 0.1 1043 -96 % 57% -4 79 67 4.0%

2017 3838 02 1033 -12.1 5% 63% -7 59 50 4.0%

2018 407 05 1020 -12.7 8% 2% 10 56 43 4.0%

2019 305 : 0.3 1034 -115 78%  55% -1 66 56 4.0%

2020 349 1064 -9.9 7% 58% -10 77 67 4.0%

Probability distribution: TWh TWh TWh TWh

Even 36.0 1041 -10.2 -s[EEE </Mwh
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Ql-24
dev fron norm 1995-14 Probability distribution t SN’ "t

Real year Inflow Prec(dev) Temp (dev) Wind Consumption Exch Hydro Entrymag Exitmag Entry HPR Exit HPR _ Even
1997 195 171 0.1 1144 -102 58 49% 19% 24 4.0%
1998  24.4 18.0 05 1136 -66 54 50% 27% -36 4.0%
1999 156 5.1 -0.6 1164 -117 64 56%  17% 4.0% -The Finland price continue to
2 18.7 17. 11 1112 -125 57 599 289 4.09 N
B 18 8 % 8% 0% fluctuate between the price in SE1
2001 14.7 -162 .15 1182 -11.6 68 68% 26% 4.0%
2002 216 16.4 1.1 1121 -13.0 62 68% 36% 4.0% and SE3.
2003 12.7 -89 0.8 1170 47 49 43% 14% 4.0%
2004 16.7 -142 -0.4 1139 67 62 51% 16% 4.0% .
2005 205 29 0.3 1138 -132 60 66%  34% 4.0% O|k'||U0t0 3 to start yearly
2006 13.1 -18.7 2.7 1205 97 70  70%  25% 4.0% maintenance March 1%t 2024, and

2007 23.7 7.3 1.5 112.1 -14.0 65 76% 43% 4.0% Finland W|” mainly COUp|e Wlth SE3
2008 18.0 20.8 1.9 109.7 -12.9 56 60% 30% 4.0%

2009 138 7.5 0.4 1160 -89 63 53% 14% 4.0% during the maintenance period.
2010 9.7 227 3.7 1225 37 6  60% 15% 4.0%
2011 105 22 1.4 1153 -05 54 49% 14% 4.0%
2012 289 4.9 0.6 113.0 -141 65  84% 56% 4.0%
2013 105 255 32 1209 -68 67  56% 11% 4.0%
2014 242 28 18 1105 -133 62 63% 34% 4.0%
2015 229 17.1 21 109.8 -126 53 62% 38% 4.0%
2016 179 -9.8 -0.2 1147 -125 63 71% 35% 4.0%
2017 213 22 1.0 1126 -10.5 59 57% 27% 4.0%
2018 9.1 -17.3 -1.9 1191 -123 70  63% 14% 4.0%
2019 206 5.8 0.7 1130 -122 63 72% 38% 4.0%
2020 292 38.2 33 106.6 -13.8 49 55% 40% 4.0%
2021 1838 17.8 11 1122 -107 61 58% 24% 4.0%

Probability distribution: TWh TWh °C TWh TWh

Even 18.3 0.0 -10.0 - [ EEEeE </ Mwh




// Thank you for listening!

Finnish Energy Day 15/6/23
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