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Nuclear Power - A Key Technology
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• IEA: Nuclear power is one of seven “key 

technologies” for the transition
• “Overcoming barriers to their deployment should be a 

priority worldwide”

• +40 include nuclear power in their energy policies

• COP28 Global Stocktake
• Calls on parties to accelerate nuclear technology



Nuclear policies approved by parliament
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• 100% fossil free power production

• Removed limitations on location and 

number of units

• Nuclear power roadmap
• 2035: 2 500 MW

• 2045:  up to 10 000 MW

• Financing model



Roadmap for New Nuclear Power

2045
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2024 2035

2500 MW

10 000 MW

• New nuclear capacity corresponding to two large-scale reactors 

by 2035

• A strong build-up of nuclear capacity to 2045

• A second nuclear program!



Roadmap for New Nuclear Power

2045
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2024 2035

2500 MW

10 000 MW

• New nuclear capacity corresponding to two large-scale reactors 

by 2035

• A strong build-up of nuclear capacity to 2045

• A second nuclear program!

1964 1975

3169 MW

1985

9474 MW



A coordinated approach to programme development
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Nuclear New-Build 

Coordination Office,

NEPIO*

Government offices

Authorities

Inquiries Municipalities

Vendors & Project 

developers

Utilities

Investors

Supply chain

Academia

Government

Industry and end-

users

* Nuclear Energy Programme Implementing Organization

International 

contacts
• Effective communication

• Structured advice

• High availbility



Critical path to first grid connection
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Preparation Permitting & Licensing Construction

•New Nuclear Act

•New licensing process

•Strengthening of 
regulatory body (SSM)

•Waste management

•TSO function

•Local planning & 
permitting

•Electricity market 
development

•Local/regional planning

•New sites

•Research & Education

•Skills & Workforce

•Financing model
(State loan + CfD)

•Credit guarantees

•Coordination

•New authority 
instructions

Governance Financing

Regulatory 
measures

Promotional 
measures

Activities proposed by the nuclear 

coordination:

- Mapping of supply chain

- Mapping of conventional 

construction requirements

- Electricity system study

- Cooperation between 

municipalities

- External review of preparations

- Establishment of a programme 

organisation

- Regional cooperation on supply 

chains



1. State loans

8

Proposed Financing Model (4-6 GW)
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2. Contract for Difference (CfD) 3. Risk- and gain-share mechanism

State loans

75%

Equity

capital

25%
Strike price

Average market price

Bidding zone price

[€/MWh]

Time

Compensation

Construction phase Operation phase

Construction risk

~ € 26 bn

Regulatory risk

Market risk

Political risk Political risk

After two years of operation

Construction risk

Real return on 

equity

[%]

Time

Time of valuation

Ceiling

Floor

Gain sharing

Risk sharing



Proposed new licensing process
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Existing process

Environmental Act

Nuclear Act

Government 

decision

Env. cond.

Ground preparation

Nuclear Act: PSAR

ConstructionProposed

new process

DiP application

Government 

decision in 

principle

Environmental Act

Ground preparation

Nuclear Act: PSAR

Construction

Nuclear Act: Prep. dialogue

Time gain: 3 years



How ready is Sweden?
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Require private 

sector activity

National strategy, HR development, 

Waste management, Emergency planning

Political clarity, Industrial involvement, 

Site and supporting facilities

Funding and financing, Stakeholder 

involvement, Nuclear fuel cycle

Regulatory framework

(nuclear safety, nuclear security, 

safeguards, radiation protection, 

environmental protection)

Electrical grid

Self-evaluation based on 

19 IAEA INIR criteria

(up until procurement, 

April 2025)*

*AFRY (2025): Självutvärdering av aktuell status inom 

svensk kärnkraftsinfrastruktur för utveckling av ny kärnkraft



Examples of potential projects in Sweden
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Pilot Ävrö

• One of 13 

municipality-driven 

pilots in southern SE

Videberg Kraft AB

• Established by Vattenfall

Re:firm South

• Four sites investigated by 

Kärnfull Next

FÖN – Fossilfritt Övre Norrland

• Area indicated by TSO as suitable 

for firm power production

Test facility for lead-

cooled reactors

• Operated by Blykalla



Two interim reports published
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A missing piece: Knowledge management
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Project 1 Project 2 Project 3 Project 4 Project N

Supply Chain

Owner 1 Owner 2 Owner 3 Owner 4 Owner N

Programme Organisation: Co-owner in all projects



The three components of the electricity system
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Energy [TWh]

Power [MW]

Operational security 

& security of supply



Balancing frequency

Voltage control

Power and energy flow

Stability and
fault ride-through

Non-
adequate
access to 
reserves to 
meet 
expected 
disturbances

Within safety 
limits

The five system states
– Based on System Operations Guideline (SOGL)

Normal Alert Emergency Blackout Restoration

Outside of 
safety limits

Cannot meet 
expected fault 
conditions

Activated 
resources in 
system 
protection 
plan

More than 50% 

of consumers 

disconnected

System 

restoration 

plan 

activated

Physical conditions 

for electricity delivery 

– operational security

Within safety 
limits

Adequate 
access to 
reserves to 
meet 
expected 
disturbances
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Contribution from various power sources
- Based on Requirement for Generators (RfG) and System Operations Guideline (SOGL)

Normal Alert Emergency Blackout Restoration

Nuclear Hydro Wind

Balancing frequency

Voltage control

Power and energy flow

Stability and
fault ride-through

*

*

*

*

* Depending on wind conditions 
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Physical conditions 

for electricity delivery 

– operational security



The three components of the electricity system
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Energy [TWh]

Power [MW]

Operational security 

& security of supply

Firm capacity 

contributes to all 

three components 

of the electricity 

system



Aim: A clear path forward

• Lower the thresholds

• Mitigate risks

• Establish structures
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