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Key messages

v We analyse two scenarios for the development of the power system in Skane by
2030.
* A Reference with no capacity buildout and a scenario building on the strategy from
Effektkommissionen

* The Effektkommission strategy includes new thermal and renewable generation capacity,
energy efficiency measures and more flexible demand in Skane

v'The Reference displays average power prices of about 77 EUR24/MWh in SE4
compared to just 38 EUR24/MWHh in the Effektkommission scenario.

v'The Reference see unvoluntary load-shedding in about 90 hours, where power prices reach
the price ceiling. Load-shedding does not take place in the Effektkommission scenario.

vIf loadshedding is avoided in the Reference, for example through demand response
measures, the average SE4 price would drop to 53 EUR24/MWh

v'The price effects displayed reflect short-term effects in the power market from the
two scenarios.

v'Over time, large investments in wind and solar power in Skdne may crowd out investments
in renewable energy technologies in neighbouring bidding zones or stimulate investments in
new demand, for example Power-to-X. This would bring prices back to a market equilibrium
displaying higher average prices than observed in the Effektkommission scenario.
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Ea Energy Analyses A/S does not accept liability for any losses suffered, whether direct
or consequential, resulting from any reliance on the herein contained analysis.




Skane/SE4 sees higher average electricity
prices than the rest of Sweden

Monthly average spot market price in Sweden
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Because of transmission interconnection to central European bidding zones with higher
marginal cost of electricity generation and higher net electricity import dependency,
Skane, which is located in the SE4 bidding zone, is seeing higher average electricity
prices compared to the other Swedish bidding zones.
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Approach to power market modelling

* Modelling tool: Balmorel power market model
* Simultaneous investment and dispatch optimization.

* Optimization of power plant dispatch and replication of day-
ahead power price formation.

* Modelling year: 2030
* Geographic scope: Europe (green countries on map)

* Technology scope:

* Power generation technologies, transmission capacity
between bidding zones, district heating, hydrogen production
and related infrastructure

e Offshore wind with close to site level detail

* Sweden and Europe pursue a net zero energy system
* Electrification, including a large need for green hydrogen

* EU 2030 hydrogen production expected to lack behind
REPowerEU target.

* Swedish electricity demand increases to 189 TWh by 2030




We are analysing two energy scenarios for SE4 in 2030

1. Reference scenario

* Existing generation capacity including
projects expected to be commissioned
before 2025

* No further buildout of capacity thereafter

 Demand projection according to
‘Energimyndighetens hogelscenario’

2. Effektkommissionen

e Expansion with thermal and variable
generation capacity in Skane

* Energy efficiency measures curb the
increase in demand in Skane

e Batteries and flexible demand
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Effektkommissionen’s strategy for Skane
" Behovet av w 2030

-
4000

Assumptions &

3000

150

.

”

translated to SE4.

» Effektkommisionens strategy for Skane is oo iD =
- i
e Skane represents about 70% of the demand in SE4. i

Installed power capacitys in SE4

5000
4500
4000

3500 1880

3000 996
2500
= 2000

1500
470 2040 2504 2400

1000
500 1153 1000
. Bl a5a

- -200

-500
Demand Energy Gas/Oil-peak CHP Offshore wind  Onshore wind Solar Hydro Battery
flexibility efficiency

Energiforsk

W Reference Effektkommissionen



Assumptions

* Energy efficiency measures of the Effektkommissionen are reducing the total
electricity demand in SE4 by 6.1% in 2030

SE4 electricity demand
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Price effects

Scarcity pricing occurs in about 90 hours in +»* Average price SE4

*
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Average price map northern Europe




Capture prices in SE4

SE4 capture prices in different scenarios, 2030
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Fuel and CO,, prices Fuel prices
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Power transmission capacities

* Transmission grid expansion based on TYNDP 2022 until 2030. After
2030, transmission expansion is subject to model optimization.

* Overall development

*  Between 2020 and 2030 the transmission system is expanded by 55%
according to ENTSO-E’s plans. Between 2030 and 2040, further buildout
is restricted to 750 MW pr. transmission corridor pr. 5 years.

* German internal grid: based on the TSOs’ grid development plan
(NEP2017), scenario B.

* Significant changes for Denmark:
. Viking Link: 1.4 GW (DK-GB) by 2023

. Baltic Energy Island (2029): Adding 1,2 GW to Baltic Energy Island and 2 GW transmission capacity
between Baltic Energy Island and Germany

. North Sea Energy Island: Adding 2 GW transmission to Belgium in 2035

* Note: Hanza Bridge linking SE4 with Germany is included in the map, but
the interconnector is NOT included in the simulations.
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Electricity generation in Europe

+¢ Electrification and Power-to-X causes EU demand to increases by about
17% between 2025 and 2030 as a results of
¢ Solar and wind replace gas and coal, and supply the electrification

European electricity generation (in Reference)

4000
=
3500
‘E’ 628 Solar
eld]
% 3000 £ Onshore wind
o
o .
—. 2500 652 1048 | Offshore wind
E W Hydro
< 2000
2 M Biogas
©
2 1500 W Biomass/Other
S 481
= 1000 Gas
) 202
= W Coal
8 s00 319
o W Nuclear

486

2025 2030

’ Sbnersiiors @

<



200
180
160
140
120

g 100

80
60
40

20

15

2025

Swedish electricity demand (in Reference)

M Electricity demand (excl. PtX)

Electricity to PtX

2030




Electricity generation capacity in Sweden

Note: Investments in onshore wind are limited by acceptance

SE installed electricity generation capacity (in Reference)
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Power generation Sweden

SE electricity generation (in Reference)
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Installed power capacity in SE4

SE4 installed electricity capacity in different scnearios
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SE4 electricity generation

SE4 electricity generation in different scnearios
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Balmorel: Energy system model
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Ett nytt steg | energiforskningen

Energiforsk ar en forsknings- och kunskapsorganisation som
samlar stora delar av svensk forskning och utveckling om energi.
Malet ar att oka effektivitet och nyttiggérande av resultat infor

framtida utmaningar inom energiomradet. Vi verkar inom ett
antal forskningsomraden, och tar fram kunskap om resurseffektiv
energi i ett helhetsperspektiv — fran kadllan, via omvandling och
overforing till anvandning av energin. www.energiforsk.se
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