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Generalities
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Å This presentation is given as a primeur to the Users Group

Å A press conference will be held in the afternoon

Å We therefore kindly ask you to not share any information regarding the study before 4PM this afternoon.

Å A printed version of the report (version from a few days ago) will be provided to all of you at the end of this presentation

Å The final report will be published this afternoon



AGENDA

ü Regulatory framework and 

stakeholder interaction

ü Scenario framework and assumptions

ü Adequacy results

ü Break 15min

ü Economic viability assessment

ü Flexibility needs and means

ü Other insights & main messages

[9h00-9h15]

[9h15-10h00]

[10h00-10h40]

[10h55-11h15]

[11h15-11h45]

[10h40-10h55]

[11h45-12h00]

(and indicative timings)



Regulatory framework and 

stakeholder interaction 
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This study is based on the requirements set in the electricity law and uses the 

expertise that Elia has developed in its past Adequacy and Flexibility studies

APR 
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JUL

2018

JUN 

2021

JUN 

2023

JUN 

2019



Å Scenario data + complete methodology

Å Study of residential and tertiary flexibility with DELTA-EE

Å Study on forced outage rates with N-SIDE

Å Study on updated Economic Viability metrics from Prof. Boudt

Å Study on fixed costs of existing units with AFRY

Consultation report with answer (discussed within CdC) to each feedback 7

Adequacy & Flexibility study 2024-34

The study followed a very extensive stakeholder involvement process 

(including a public consultation on methodology and data)

Stakeholder feedback

Å12 non confidential replies received

Å3 confidential replies received

Å >200 comments received

Å >20 requests for sensitivities

Public consultation report & Annexes were already published
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This study covers 3 main topics related to adequacy, flexibility and economics
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We looked 10 years ahead, covering the most important events that will 

affect the electricity system in the future, simulating 28 countries

Detailed analysis and sensitivities for adequacyand economics

Detailedanalysisand sensitivitiesfor adequacy, economicsand short term flexibility

Main scenarios analysed for adequacy

Years are simulated from 1 September Y to 31 August Y+1,

hence 2025 corresponds to 1 September 2025 until 31 August 2026.

Main changes that will 

affect the Belgian and 

EU electricity system

2022 2025 2027 2030 20322024 2026 203420292028 2031 20332023

-3.9 GW 

nuclear in BE

+2 GW 

nuclear

in BE

+0.7 GW 

offshore 

in BE

European

targets

+2.8 GW 

offshore in BE

+Nautilus 

(UK-BE)

+TritonLink

(DK-BE)

+1.7 GW 

gas

in BE

Electrification (heat, transport, industry) 

and coal phaseouts

-2 GW 

nuclear in BE



Scenario framework and assumptions
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In addition, a large amount of sensitivities were investigated on European 

assumptions, Belgian assumptions, the grid, capacity calculation rules and economics.

Å aligned with the recently published draft Regional and Federal Energy and Climate Plan for 

Belgium, those were anticipated thanks to exchanges with the Regions and DSOs;

Å data for other countries based on the ERAA22 complemented with more recent 

information/ambitions, national studies and REPowerEU, Fit for 55 plans, offshore ambitions;

Å the approved Federal Grid Development plan for Belgian grid assumptions;

Å the TYNDP 2022 for other countriesô grid assumptions;

Å the Clean Energy Package for the capacity calculation rules and known action plans/derogations;

Å the IEAïWorld Energy Outlook 2022 for fuel and carbon prices complemented with forward prices;

Å a large amount of sources for CAPEX and fixed costs of technologies;

Å an academic study for defining the economic viability metric;

Å Several external studies for the flexibility assumptions and outages.

The scenarios used in this study are aligned with the most recent 

figures and ambitions of Belgium and other countries 
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1 CENTRAL scenario for Belgium was constructed

(a large number of sensitivities were applied on this scenario)
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Demand & flexibility

Supply & storage
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Foreseen evolution

ÅE-boilers 100%;

ÅElectrolysis 100%;

ÅHP 80%;

ÅDRI-EAF 75%;

ÅData centers 50%;

ÅCCS 0%.

High/Low scenarios defined

Flexibility assumed in the 

CENTRAL scenario*

Shares of EV, HP are optimised

High/Low scenarios defined

The future electricity load is decomposed in 7 components with 

associated assumptions on flexibility

Existing DSR (Market Response) and 

additional if viable in the EVA.

Electricity load 

components
Associated flexibility assumed

Adequacy & Flexibility study 2024-34
*flexibility taken into account in the economic dispatch model. Only part of this flexibility can be used in 

the short term flexibility assessment to balance fast and unexpected variations 



Electricity demand is expected to increase significantly in the coming decade, 

mainly driven by new electrification in industry, transport and heating

15

New Industrial 

demand, data 

centers and 

electrolysis

Adequacy & Flexibility study 2024-34The total consumption presented here is the load including óauto consumptionô (it is therefore different from the Elia grid load).

NORMALISED HISTORICAL AND ASSUMED FUTURE YEARLY TOTAL ELECTRICITY CONSUMPTION IN

THE CENTRAL SCENARIO FOR BELGIUM

Sensitivities

High/Low EV & HP

Acceleration/delay 

industrial electrification

Economic 

slowdown/rebound
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The uptake of electric vehicles & heat pumps comes earlier and faster

- based on the most recent regional and federal ambitions

- taking the latest sale numbers into account

16ÅAdeqFlexô21 was based on the final NECP 2019

ÅAdeqFlexô23 is based on the known policies in February 2023 

(in-line with the draft regional and federal climate plans to be handed by Belgium to the EC)
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Passenger cars are expected to electrify already in the short term,

vans, trucks and buses are also expected to electrify with a later timeframe

2030 = 7.2 TWh

2035 = 12.2 TWh

YEARLY ELECTRICITY DEMAND FOR ROAD TRANSPORT IN THE

CENTRAL SCENARIO

34% 49%

3% 18%

21% 42%

30% 70%

2030 2035

Share in stock* in...

*stock of the corresponding category

Sensitivities (High/low) on the future penetration are performed

More details on the assumptions (amounts, energy consumed, profiles...) are available in the report

Sensitivities

High

Low



V0

V1H V1M

V1H

V0V0 V0
V1H

V1M
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EVs are assumed to be charged in various ways. In the CENTRAL scenario:

Å 2/3 of EVs are expected to be optimised by a local or market signal in 2030

Å Almost 100% EVs in 2034 are assumed to follow some form of intelligent charging

Flex to home

Fixed input times-series

Flex to market

Dispatched by the model

V0

V1H

V2H

V1M

V2M

Flex to home

Flex to market

No flexibility

Operation modes

Scenarios
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3

1

The average charging profile of EV is expected to evolve with the 

increasing share of optimized profiles and evolution of the residual load

V0

V1H

V2H

V1M

V2M

Amount and shares of each operation mode (CENTRAL) Aggregated average hourly winter profile evolution

V0

V1H

V2H

V1M

V2M Vehicle-to-market

Smart charging

Vehicle-to-home

Delayed charging

Natural charging

Local flex: Fixed input times-series

Flex-to-market: Dispatched by the model

Adequacy & Flexibility study 2024-34
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The amount of installed heat pumps is expected to increase 

steadily in the buildings sector

20

Air-Air

(secondary)

Air-Air

(primary)

Ground-Water

Air-Water

ASSUMED AMOUNT OF HEAT PUMPS IN THE RESIDENTIAL SECTOR

Tertiary sector is also accounted for (around 150k in 2030 and 230k in 2035)

Sensitivities (High/low) on the future penetration are performed

More details on the assumptions (heating demand, COP curves...) are available in the report

Sensitivities

High

Low



HPs are assumed to be operated in various ways. In the CENTRAL scenario:

- 1/3 of HPs are expected to be optimised by a local or market signal in 2030

- 2/3 of HPs are optimised by 2034

21

HP0

HP1H

HP1M

HP0

HP0

HP1H

HP1M

HP0

HP1H

HP0

HP1H

HP1M

Flex to home:

Fixed input times-series

Flex to market: 

Dispatched by the model

No flexibility

Operation modes

Scenarios

Adequacy & Flexibility study 2024-34
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The average hourly consumption profile for HP is also expected to evolve

HP0

HP1H

HP1M

Amount and shares of each operation mode (CENTRAL) Aggregated average hourly winter profile evolution

HP0

HP1H

HP1M Smart heating

Pre-heated profile

Natural profile

Local flex: Fixed input times-series

Flex-to-market: Dispatched by the model

Adequacy & Flexibility study 2024-34
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The uptake in industry and data centres is confirmed by the latest information that 

Elia has on connection requests and estimates regarding load evolution

BREAKDOWN OF THE ASSUMED INDUSTRIAL DEMAND INCREASE FOR BELGIUM IN THE CENTRAL SCENARIO

Sensitivities

1Y-2Y acceleration

1Y-2Y-3Y-4Y delay



The industrial, data centres and electrolysers load increase is limited when 

accounting for the assumed flexibility of newly electrified processes
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The CENTRAL scenario assumes that around 70% of the additional industrial, data 

centres and electrolysers loads are not consuming during scarcity

ASSUMED EVOLUTION ïADDITIONAL NOMINAL CAPACITY AND FLEXIBILITY FROM NEW 

INDUSTRIAL PROCESSES IN THE CENTRAL SCENARIO [MW]

Adequacy & Flexibility study 2024-34

New industrial 

load increase

Net industrial 

load increase 

during scarcity

With Flexibility

Sensitivities

High FLEX

Low FLEX



EXISTING MARKET RESPONSE AND CAPACITY POTENTIAL

CONSIDERED IN THE CENTRAL SCENARIO
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Å The estimated impact of high electricity prices on the consumption is accounted for.

Å Existing volumes of market response are taken into account. 

Å In addition, a potential additional volume is identified for each time horizon.

Sensitivities

SlowDown/high prices

ReBound/low prices

DSR POT

Sensitivities

The impact of high average electricity prices on the consumption is estimated:
Å The impact is estimated to be -4.5 TWh in 2024 and -1.2 TWh in 2026 in the CENTRAL 

scenario (based on the forward prices)

Å Several sensitivities are performed to assess the impact of higher/lower prices on the 

consumption

2021 value is based on the latest E-CUBE study. The value of 2022 was obtained assuming a +8% growth (highest increase proposed by E-CUBE).

The potential additional volume in 2034 goes well beyond any study found in the literature for demand response.

Flexibility from 

existing usages

Impact of high 

prices
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A large number of sensitivities are performed on the expected 

consumption evolution and associated flexibility for Belgium

26

DSR POT
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Demand & flexibility

Supply & storage
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Thermal capacity is based on the official closures, extension and already 

CRM contracted new capacities

EVA

EVA performed on existing 
thermal capacities and new 
capacities

Sensitivities

Nuclear avail. in winter 25 -26

ÅAll existing units unless official closures announced

ÅNuclear closure followed by nuclear extension of D4/T3 as from winter 2026-27 (no Flex LTO for winter 2025-26)

ÅTwo new CCGTs contracted in the CRM framework as from winter 2025-26

Nuclear

New CCGT

Nuclear extension later than 26 -27

+/- 1000 MW by 2030

Less avail. due to CO 2 restrictions in CRM

Avail. in the market

CENTRAL scenario 

FLEX LTO

DELAYED LTO

HIGH CHP LOW CHP

LOW TJ/OCGT

Rodenhuize & Vilvoorde

+/- Nuclear Forced OutageHIGH NuFO LOW NuFO

Adequacy & Flexibility study 2024-34
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Evolution of offshore wind capacity

+2 800 MW in 2030

+700 MW in 2029

29

Evolution of installed onshore wind capacity

+330 MW/year

5 600 MW by 2030

Evolution of installed solar capacity

+880 MWp/year

14 500 MWp by 2030

Sensitivities

HIGH RES LOW RES

HIGH OFFSH LOW OFFSH

Accelerated integration of renewable energy sources in Belgium, in-line with latest 

regional and federal ambitions
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Large-scale 

batteries

Up to ~2.5 GW by 2030 

(depending on EVA)

Small-scale 

batteries

~0.5 GW by 2030

(100% in-the-market)

Large-scale batteries capacity is based on existing and already contracted 

capacity, complemented with additional capacity if economically viable.

Small-scale batteries capacity follows solar PV evolution.

2.47

B2M 

(in -the -market)

B2H 

(out -of -market)

0.51

Adequacy & Flexibility study 2024-34

Sensitivities

Additional large -scale 
batteries in -the -market

LARGE BATT POT

SMALL BATT FLEX

Within the high/low
flex sensitivities, d ifferent
share of in -the -market 
small -scale batteries

Potential nominal

new capacity
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The European scenario framework of this study is based on the ERAA22 dataset 

complemented with more recent data (if available) and follows the ERAA methodology

Only 1 

representative risk is 

chosen for the EU-

SAFE scenario



Adequacy & Flexibility study 2024-34

33

Accelerated integration of renewable energy sources in Europe
Coal phase out planned in Europe

x3

x2

x5

-67 GW

RES

COAL

2022 - 2030

2022 - 2030
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STORAGE

NEW 

CAPACITY

ADDED

Expected evolution of storage and new capacities to comply with the reliability 

standard in each country
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DAILY FRENCH NUCLEAR AVAILABILITY DURING THE MONTH OF JANUARY SINCE 2015

French nuclear availability during winter has strongly decreased since 2015
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36

The unavailability of French nuclear units was found to be underestimated in the 

past 6 years. The impact is assessed through the óFR-NUCô sensitivities.

AVERAGE FORECASTING ERROR OF THE FRENCH NUCLEAR

UNAVAILABILITY OVER THE PAST 6 WINTERS (BASED ON REMIT DATA)

4

å13

Assumed after 2026 

(when no REMIT 

data available)

EU-SAFE

EU-BASE

The nuclear availability in France is based on:

- Until 2025: REMIT data calibrated to the EDF generation forecasts (min. and max. forecasts)

- As from 2026: profiles provided by RTE to ERAA2022 and applying several sensitivities (2, 4, 6, 8 units 

assumed unavailable on top of those profiles)
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Flow-based is modelled for the Core region and assumptions capture the 

expected market design and grid infrastructure evolutions

38

NTC

Flow Based

The bidding zones are assumed to remain as defined today for all future time horizons.

The flow-based perimeter considered is Core for all time horizons (BE, FR, DE+LU, NL, AT, CZ, PL, HR, HU, RO, SI, SK)

As from 2025, domains are created for the whole Core region using Advanced Hybrid Coupling (AHC) for the connections between a BZ in core and a BZ outside 

Core. Standard Hybrid Coupling (SHC) is assumed for the Channel interconnectors

Sensitivities

Å Delay on Gramme-Rimière (assumed in 2025 for the CENTRAL scenario)

Å Delay on Boucle du Hainaut (assumed in 2030 for the CENTRAL scenario)

Å Delay on Nautilus (assumed in 2030 for the CENTRAL scenario)

Å Delay on TritonLink (assumed in 2032 for the CENTRAL scenario)
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Exchanges within/with Core countries are modelled with flow-based domains

39

Å Elia uses flow-based domains since 2015 in its adequacy 

studies given the central position of Belgium

Å 41 dimensional domains

Å Exchanges are accurately modelled between Core 

countries and between non-Core countries and Core

Sensitivities

It is assumed that only 70% of XB capacity is given 

for market exchanges (not less, not more). This is 

different to giving at least 70% which is assumed in 

the óEU-BASEô scenario

It is assumed that only 50% of XB capacity is given 

for market exchanges (exactly 50%, which means not 

less and not more)

Assesses the risks of delays in grid 

development abroad

PROJECTION OF ONE OF THE MULTI-DIMENSIONAL

FLOW-BASED DOMAINS FOR 2026
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Prices follow the World Energy Outlook (2022, IEA) "Announced 

Pledges" scenario on the long term and forward prices where available

41

ASSUMED EVOLUTION OF GAS AND CO2 PRICES
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The price cap follows the latest ACER HMMCP rules (01/23) and is 

dynamically calculated for each of the draws in the EVA

42
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Target year

Average price cap obtained by target year

Sample draws of price cap

The price cap increase is taken into account when calculating revenues of the units for the EVA

- the price cap increase is taken into account as from the start of the simulated horizon

- the most recent rules from ACER are implemented (+ 500ú/MWh when there are 2 MTUs with prices >70% in 

two different over a period of 30 rolling days...)
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More assumptions and information can be found in the report

43

- For existing and new capacity:

- CAPEX,

- FOM,

- Hurdle rates,

- VOM,

- Construction times

- Price assumptions for coal, nuclear and lignite

- Ancillary services revenues,

- Revenues from heat and steam,

- Activation costs for flexibility,

- ...
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This study meets the adopted European requirements and goes beyond what is 

planned to be implemented by ENTSO-E in the coming years (1/2)

44

ERAA: European Resource Adequacy Assessment 
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ERAA: European Resource Adequacy Assessment 

This study meets the adopted European requirements and goes beyond what is 

planned to be implemented by ENTSO-E in the coming years (2/2)



Adequacy 
Methodology 
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The adequacy methodology used is in line with the ERAA methodology. 

Hourly simulations are performed on several hundreds of óMonte-Carloô years.

Å The adequacy methodology is fully compliant with the ERAA methodology

Å The amount of Monte Carlo years simulated is based on a convergence criterion

Å The currently set reliability standard for Belgium is used = 3 hours of Loss of Load Expectation (LOLE) on average

New forward looking 
climate database 
(200 climate years)

Monte Carlo
years



For each scenario/sensitivity, a large amount of Monte-Carlo years are simulated in 

order to reach convergence of the relevant indicators

48Adequacy & Flexibility study 2024-34



An iterative process is performed to determine the needs or the margin for Belgium

to meet the adequacy criteria

49Adequacy & Flexibility study 2024-34



The adequacy assessment aims to determine the GAP while the EVA aims to 

calculate the non viable GAP

50Adequacy & Flexibility study 2024-34

GAP = additional capacity 100% available needed



Adequacy

Results
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On the short-term, EU-BASE and EU-SAFE scenarios are determined based on 

nuclear availability information from EDF forecasts. 

Several sensitivities were assessed regarding Belgian electricity consumption.

Belgian normalised yearly total electricity 

consumption under different sensitivities
Yearly France nuclear generation forecast
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For the next 2 winters, Belgium is expected to have enough capacity to comply with 

its reliability standard.

Yearly France nuclear generation forecast 2023-24 2024-25

Only one scenario (EU-SAFE combined with a Rebound consumption) exhibits a need for capacity (100 MW) in 2024-25.
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In 2025, while a margin is still foreseen in the EU-BASE scenario, 

a GAP of 2 GW is identified in the EU-SAFE scenario

Note that no nuclear generation in Belgium is assumed for winter 2025-26 in the CENTRAL scenario.



Adequacy & Flexibility study 2024-34

A need for new capacity is foreseen in all simulated scenarios, except in EU-BASE for 2026.

The need grows until 2029 and then stabilizes until 2032, with commissioning of additional ICs.

In 2029, the GAP is expected to reach 1800 MW in EU-BASE and 2900 MW in EU-SAFE.

55
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In 2025, a GAP of 2 GW is found

Electrification in Belgium and in Europe leads to an increase of the GAP

The GAP is expected to stabilize with the commissioning of major projects impacting Belgium

56

1

2

3
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A need for new capacity is foreseen in all simulated scenarios/sensitivities, except in EU-BASE for 2026. 

This need is calculated on top of the nuclear extension and new units contracted in CRM auctions.

The chosen representative sensitivity for the EU-SAFE is the FR-NUC4.

57


