Power Outlook for Skane

Webbinarium om Stédtjanster
30/11-2021

Anders Kofoed-Wiuff, Ea Energianalyse

Ea Energianalyse




TWh

25

20

15

10

2013

Generation and import - SE4

2014

2015

2016

2017

2018

2019

[ JImport
mmm \\Vind power
I Hydro
PV
I Other
B Thermal

e Consumption

@ Ea Energianalyse



14

1

N

1

o

(o))

N

Capacity Balance SE4 2020 (GW)

~ Transmission

—— Power to heat
=

SE3=>SE4
\\\\ . Classic
= Thermal demand
} capacity 3
Supply Peak demand

@ Ea Energianalyse



Objective of the project

The purpose of the project has been to shed
light on the economic conditions for power
generators in Southern Sweden and the
related challenges for the security of electricity
supply.
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Analytical approach

Analysis of the energy sector with focus on power and
district heating
(+ P2X demand and production)

Optimization of dispatch and investments in new
capacity, co-optimization of generation and
transmission

Open-source model coded in GAMS

Outputs: optimal generation mix, hourly dispatch and
power prices, optimal transmission expansion, etc.
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Electricity generation in the
modelled area (Central/Northern Europe)
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Electricity generation in Sweden

6.8 GW nuclear capacity
(Forsmark 1-3, Oskarshamn 3,
and Ringhals 3-4)

Karlshamnsverket in Blekinge
and Heleneholmsverket in
Malmo6 are decommissioned
by 2025 reducing thermal
capacity in SE4 by 750 MW

Increase in power demand is
strongest in Northern Sweden
(industry/PtX)
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Power capacity in SE4

No new investments in thermal 14

capacity.
12

Increasing wind and solar
deployment. 10

Onshore wind potential is capped

by the model. 5

6
Market based offshore
investments by 2040. 4
New interconnectors to Poland 2

and Germany appear attractive

Gap between peak demand and
firm capacity increases.
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Focus on thermal power capacity in
SE4

The Balmorel model contains a requirement of 1,960 MW of strategic and manual
reserves for Sweden to be supplied by generations units. This requirement is
defined on a country level.

Plant Fuel MWe 2020 operation 2030 operation 2040 operation
Alloverket 1 bio 14 Spot market Spot market Spot market
Vasthamnsverket 1 bio 69 Spot market Spot market Spot market
Minor biomass plants  bio 47 Spot market Spot market Spot market

Vasthamnsverket GT  gas 54 Spot market Spot market
Oresundsverket GT

G24 gas 128 Spot market Spot market
Karlshamnsvaerket gas 35 Spot market Spot market

Karlshamnsvaerket oil 670 Decommissioned Decommissioned
Heleneholmsverket oil 126 Decommissioned Decommissioned
Minor fuel oil plants oil 357

Sensitivity analysis
If existing major power plants in SE4 need major refurbishments thermal power
plant capacity could drop to 0.2 GW by 2040
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Power prices in SE4

Average prices in 2030 and
2040 of 431 and 444
SEK/MWh respectively.

This is slightly higher than the
2019 average.

There are approx. 20-30 hours
where the power price
reaches the price ceiling in
the market in 2030 and 2040.

In these hours there is not
sufficient generation capacity
in the spot market to cover
demand.
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Thermal Generator Economy in SE4

New Generator Economics

Side-analysis considering revenues in spot
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Conclusions

Gap between peak demand and firm
capacity increases from about 3.5
GW in 2020 to 4.75 GW in 2030.

— Karlshamnsverket and
Heleneholmsverket are assumed to
close down

Electricity prices are expected to
increasy only slightly compared to
2019

— But price variations will increase

Investments in gas capacity
dependent on scarcity pricing
— Sweden less attractive location due to
high carbon taxes on heat generation
Investments in new biomass capacity
dependent on heat market AND low
biomass price

Investments in solar and onshore
wind capacity appear attractive

Investments in offshore wind are
sensitivity to constraints on onshore
deployment (NIMBY etc. )

New interconnectors to Germany and
Poland appear attractive

— Opportunity for integration with
offshore grid in Baltic Sea

— Offshore wind and new interconnectors
would improve security of supply

Modelling is based on a standard year’s
conditions

Further analyses are recommended to shed
light on security of supply, in situations with
abnormal weather conditions and limitations
on interconnector capacity
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Ea Energy Analyses Ea specialises in energy Ea has extensive . . .
(Ea) is a Danish energy planning, energy related R&D, experience in system Ea’s working field includes
consulting company demonstration of new analyses of the electricity, pro;ec_ts eva\uat|pg energy
founded in 2005 technologies and international  heat, gas and transport policy, load dispatch,
project management in the sectors, review and w emission reduction,
field of energy evaluation of regulation ﬂéﬁ 4 FeVelODtmef"t and o
and energy market eployment of renewable
analyses. energy and energy

development and poverty
alleviation.
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Ea's clients comprise the Nordic Ea aims to always have Ea uses mathematical models for
Council of Ministers, the European  the capacity to analyse analysing complex and
Commission, the World Bank, the  the most current issues interconnected energy systems.

United Nations, Danida, the Danish in terms of technologies,
Board of Technology, the Danish  policy goals, regulations
Climate and Energy Ministry, the and economics

Danish transmission system
operator, local governments and
industry associations, as well as

private and public energy
companies in Denmark and abroad.
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