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Fourscenarios with differentdemand levels and generation m ix

Electricity consumption Sweden 2045
* SF-200 TWh, FM -250 TWh
* EP/EF —343 TWh

Roadmaps Mixed (FM) och Electrification
dispatchable (EP)

* All fueltypes remain
e New nuclear included

» Life extension of existing reactors
(only 3 newest in FM)

Nuclear in FM - och EP-scenarios year 2045
* FM: 7,8 GW of which 2,3 GW in SEI

* EP: 14,7 GW of which 4,2 GW in SE1
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B Hydro 163 163 163 163 163 163 163 163 163
B Nuclear 6,9 5,9 65 10,1 69 0,0 78 147 0,0
B cHP 4,4 4,5 4,3 4,8 4,3 4,6 4,3 53 4,3

O Onshore wind 14,5 23,3 23,8

B Offshore wind 0,2 0,7 1,7

OSolar 2,4 5,5 5,9
B Misc.thermal 0,7 0,0 0,0
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Net flows and marginalbenefit for
increased network capacity
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Adequacy,inertia and reserves

Adequacy -Loss of Load Expectation (LOLE)

5 10000
_g 1798 1621 LOLE Sweden 2025 2045
= —
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L
% e 52 LOLE (h/ar)
= 26 - No flexibility 0.4 110 285 1815 1863
e 8
= 10 F1: half of hydrogen 48 29 49 285
° flexible
3
£ 1 ‘ F2: all hydrogen flex 18 10.1 0.1 13
S M SF M EP 33 SF FM EP 33
< F3: some industry/EV 0.5 5.8 0.0 0.2
2025 2035 2045
F4: data centres 0.2 4.7 0.0 0.1

Estimated reserve requirement (MW)
to manage forecast error in residual load
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//Afew importantconsiderations

1/ forthe developmentofnew
- TH 1 nuclear
1 b = e, * Geographical placement
: : P * Size and availability
: | m“ * Ancillary services
- [N *F* |  Grid code compliance

Implementation

= SVENSKA
— KRAFTNAT



“All stakeholders have tocollaborate and
contribute to keeping the system stable”

| M—
Ancillary
g p Manufac-
Policy- RD&I Service Other
us‘;f;f:: g makers Institutions Market e Sectors a,uer:‘::fs'
P Operators
Solutions
Variable, Renewable Energy Resources Advanced Monitoring & Control
Modelling and tools of Stability
Conventional Power Electronics
: Interfaced Resources & Devices Simulation Techniques & Models
Develop and inte-
gratenew stability Long Distance Transmission & Controllable Resources & Flexibility

solutions in system

development Weak Connections

Grid Forming Capabilities of
Long HVAC cables Power Electronis & Interoperability

Pan-EU stability

’p'}:::g:“‘e“' Climate Change & Extreme conditions Synchronous Generation

Inter-regional
real-time data
exchange and
communication,
cyber security

Standards and
interoperal
Grid code
requirement

Stabilising
Factors

Destabilising
Factors

Market development
and liquidi

Responsibility
(TSO-RCCs, TSO-
DSO, cross-sector,

market operators, g SVENSKA

generators) in o
ensuring the power Source: Entso-e Position paper: *Stability Management in Power Electronics — KRAFTNAT

Ay ey Dominated Systems: A Prerequisite to the Success of the Energy Transition ”,June 2022.
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—_ SVENSKA
Svenska kraftnat —— KRAFTNAT



	Bildnummer 1
	Electricity mix Sweden 2023
	Four scenarios with different demand levels and generation mix
	Net flows and marginal benefit for increased network capacity
	Adequacy, inertia and reserves
	A few important considerations for the development of new nuclear
	“All stakeholders have to collaborate and contribute to keeping the system stable”
	Thank You!

