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Sweden

= Total area 450 000 km? (410 000 km? land area) / N\
> Forests 68% /
> Arable land 7% /
> Built-up and developed land 3% T /
> Other natural lands and water areas 22%

= 10.6 million inhabitans
> Approximately 26 persons per km? /

= Stockholm greater metropolitan area
approximately 2.5 million inhabitants

= Sweden is an EU member since 1995, and part of | \
Nord Pool
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= National authority for energy policy issues

= The Swedish Energy Agency is an emergency preparedness authority as well as a
sectoral agency responsible for energy.

= Sorts under Ministry of Climate and Enterprise

= The Director-General is appointed by the Government
= Government funded

= Around 540 employees

= 65 percent women and 84 percent academics
= Located in Eskilstuna Sweden

(3331 dish
Swedish Energy Agency
W
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= Qur Vision - A fossil-free and resilient energy future

= Qur Mission - Ensure that society has the energy it needs and to shape the fossil-free
energy system of the future.

" Roles:
> Steering — enforces governmental and parliamentary decisions

> Supporting — disseminates information within the energy and climate area and grants financial support
to research and innovation

> Expert — provides the public, the Government and the research domain with data (statistics, analyses,
scenarios and forecasts) and represents the Government according to mission
mle— \\ //
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Energy security development transition
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Total energy consumption including losses, 1970-2025 (f,gfgrgg’g

(and forecast)
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= Energy storage policy
> No dedicated storage policy — technology-neutral approach

> Storage addressed through:
* electrification strategy
* flexibility and system integration

> Increasing focus on flexibility, resilience and security of supply

= Q@rants, legislation and market design
» Public funding via Energimyndigheten, VR, Vinnova, Formas etc. (RD&D, demonstration)

> Strategic programmes (e.g. Industriklivet (industrial leap), TERMO — Heating and Cooling, Future
Electrical System)

> Market-based system
* participation in ancillary services (FCR, aFRR, mFRR)
* integration in Nordic electricity market (Nord Pool)
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= Trends
> Rapid growth in battery energy storage systems (BESS)
> Expansion of flexibility markets and services
> Increasing interest in:

* thermal storage (district heating, buildings)
* long-duration storage (system integration, hydrogen context)

= Market development (indicative)
> Installed BESS capacity growing rapidly
> Shift from pilot projects > commercial deployment
> Storage used for:
* grid balancing

* congestion management
* flexibility markets
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= Swedish Energy Agency (Energimyndigheten)

> Main national funder of energy research, development and demonstration

* Vinnova (Innovation Agency)
> Funds innovation, demonstrators and system solutions

= Swedish Research Council (Vetenskapsradet, VR)
> Funds basic research

= Research Council for Sustainable Development (Formas)
> Research on climate, sustainable spatial planning, food and on ocean and waters

= Energiforsk
> industry-funded research coordination

= EU programmes (major co-funding source)
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The bill on research and innovation in the energy sector
and strategic priorities

Strategic priorities (2025-2028)
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Technology and sustainable value chains (e.g. batteries, hydrogen, electrification, nuclear)

>
> System demonstrators and business development

> Resilient and robust energy system (incl. flexibility and storage)
> Competence for the energy transition

> Governance, system analysis and transition pathways

Energy RD&D budget appr. €122 million
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, Strategic priorities in
3 energy research and
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Strategic priorities in energy research and innovation (ngg,ggg
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= Around 20 thematic R&Il programmes (electricity system, transport, buildings)
Pilot and demonstration programme (system integration & scale-up)

Competence centres and research schools

Industrial Leap (Industriklivet) — industrial decarbonisation

Heating and cooling programmes (e.g. Termo and related initiatives)

Future Electricity System

Strategic innovation programmes (e.g. Viable Cities, Impact Innovation)

= Approach
> Full innovation chain: research - demonstration - market uptake
> Strong co-financing from industry , academia and public sector (~50%)
> System-level approach and sector coupling
> Close collaboration with industry, academia and international partners

vV V V ¥V VY V
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Kraftlyftet - Production & Storage Support Programme (ngglgayg

(Swedish Energy Agency) S

= Purpose: Support investments that strengthen electricity system capacity and
reliability
> Enable rapid electrification and meet growing electricity demand
> Bridge the gap before grid expansion is completed [commission.europa.eu]

= Electricity and heat production
= Energy storage (electricity and heat)

= Key criteria, projects must:
> Improve security of supply, or
> Enable connection of new electricity demand

= Total budget: appr. €365 million
= Eligible applicants: Companies, Municipalities, Regions
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= Research, academia and institutes
> Universities: KTH, Chalmers, Lund University, Uppsala University, Lulea University of Technology
> Research institutes: RISE, IVL

» Competence centres and programmes (batteries, hydrogen, energy systems, heating & cooling /
Termo-realted)

" Industry and key actors
> Battery value chain: Volvo Group, Scania
> Utilities and system actors: Vattenfall, Fortum, E.ON Sverige
> Technology providers: ABB, Hitachi Energy
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= Associations and collaboration platforms
> Swedenergy (Energiforetagen Sverige)
> Swedish GeoEnergy Centre (Svenskt Geoenergicentrum)
> Power Circle (electrification and smart grids)
> Battery and hydrogen initiatives (value chain platforms)

= System perspective - Energy storage spans multiple sectors:
> electricity (batteries, grid services)
> transport (battery systems)
> industry (hydrogen, process integration)
> heating & cooling (thermal storage, district heating)

> Increasing importance of flexibility, resilience and sector coupling
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Three project on Energy Storage

BASE — Batteries Sweden
(competence centre)
> Uppsala University, KTH,

Chalmers, RISE + 18 industry
partners

> Sweden’s national
competence centre for
batteries

=  Focus

> New battery materials
(anodes, cathodes,
electrolytes)

> Recycling and lifecycle
> High-capacity storage systems

Funded by Vinnova
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HOTBOX — High-temperature
thermal energy storage

> Chalmers University of
Technology

=  Focus:

> Industrial-scale thermal
energy storage

> Molten materials for high-
temperature storage

> Better utilization of
renewable energy

> district heating / thermal
systems

Funded by VR

(Snergy
storag
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= RISE energy storage project
portfolio

> RISE Research Institutes of
Sweden

= Example of projects:

> NuceHeat — utilisation of
nuclear heat for energy
systems

> HERCULES - industrial heat
storage

> ThumbsUp —thermal energy
storage in buildings

Funded by Swedish Energy
Agency and EU grants
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= Swedish Energy Agency

= Vinnova is Sweden's innovation agency | Vinnova

= Swedish Research Council

= Projects on Geoenergy and thermal storage in Termo program

= Termodagen (focused on security of supply and nuclear heat)

Conference/Workshop DD Month YYYY
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https://www.energimyndigheten.se/en/
https://www.energimyndigheten.se/en/
https://www.vinnova.se/en/
https://www.vinnova.se/en/
https://www.vinnova.se/en/
https://www.vinnova.se/en/
https://www.vr.se/english.html
https://www.vr.se/english.html
https://termoinnovation.se/category/geoenergi-och-termisk-lagring/
https://termoinnovation.se/category/geoenergi-och-termisk-lagring/
https://termoinnovation.se/category/geoenergi-och-termisk-lagring/
https://termoinnovation.se/category/geoenergi-och-termisk-lagring/
https://termoinnovation.se/category/geoenergi-och-termisk-lagring/
https://termoinnovation.se/category/geoenergi-och-termisk-lagring/
https://termoinnovation.se/event/forsorjningstrygghet-och-karnvarme-i-fokus-pa-termodagen/
https://termoinnovation.se/event/forsorjningstrygghet-och-karnvarme-i-fokus-pa-termodagen/
https://termoinnovation.se/event/forsorjningstrygghet-och-karnvarme-i-fokus-pa-termodagen/
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Country reports are an informative contribution of the ExCo delegates of the ES TCP member countries.

Views, findings, and publications of the ES TCP do not necessarily represent the views or policies of the
IEA Secretariat or its individual member countries.
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