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As stated in the law since 2018; Elia publishes a 10-year ahead adequacy & ‘@,,
flexibility study every 2 years —elia

Enn Group
n H
At the request of the Minister of Energy, an ad hoc study covering Lt
the adequacy and flexibility of Belgium's needs was published o 57y
Adequacy & Flexibility in April 2016, As requested by the authorities, an addendum was T !
2017-2027 subsequently published in September 2016, based on a large
ion which was following the = |
publication of the initial study. | "

Art. 7bis, §4bis (Elia's translation into English): “No fater than 30 June of each biennial
period, the system operator shall carry out an analysis of the needs of the Belgion

electricity systemn in terms of the country's adequacy and flexibility for the next ten
Legal requirement in the
Belgian Electricity Act The basic assumptions and scenarios, as well as the methodology used for
this analysis, shall be by th operator in ion wit

i
the Directorate General for Energy and the Federal Planning Bureau and in
concertation with the regulator.”

Adequacy & Flexibility The first study published in 2019
20202030 after the modified law.

Adequacy & Flexibility
2022-2032

The study published 2 years ago.

Adequacy & Flexibility The present study.

2024-2034
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We looked 10 years ahead, covering the most important events that will —féﬁ;"

Elin Group.

affect the electricity system in the future, simulating 28 countries

Electrification (heat, transport, industry) ~ European

and coal phase outs targets
28 COUNTRIES Main changes that will (&) ﬁ -_— I@
affect the Belgian and 28GW
M Countries simulated EU electricity system offshore in BE
Countries not simulated +1.7GW +2GW 0.7 GW TR s +TritonLink
offshore
”?aBsE n‘icgesr o BE (UK-BE) (DK-BE)

& £ fn Wi

2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

- -
-2 GW -3.9GW
nuclear in BE nuclear in BE

O Main scenarios analysed for adequacy
- © Detailed analysis and sensitivities for adequacy and economics
© Detailed analysis and sensitivities for adequacy, economics and short term flexibility

Years are simulated from 1 September Y to 31 August Y+1, Adequacy & Flexibility study 2024-34 | 4
hence 2025 corresponds to 1 September 2025 until 31 August 2026.
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Since the previous publication: More and faster in a short time o=

—

The North Sea
Summit

Ostend, 24th of April 2023

FIT FOR 55 REPowerEU GreenDeal Industrial Plan North Sea Summit

OSTEND
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Electricity demand is expected to increase significantly in the coming decade, o
mainly driven by new electrification in industry, transport and heating =elia
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Electrolysers and power-ta-heat are an output of the economic dispatch model
The total consumption presented here is the load including ‘auto consumption’ (it is therefore different from the Elia grid load). Adequacy & Flexibilty study 2024-34 | ©
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A similar growth is expected in other countries _é‘:;_'ﬁaf'

Elia Group

Denmark
+29 TWh

18 /

The Nether L
+75 TWh

um
16 L +45 TWh

Germany
+270 TWh

=2022]

Increase in electricity consumtpion
[INDEX

2022 2024 2026 2028 2030 2032 2034

*Load without electrolysis

Adequacy & Flexibility for Belgium 2024-2034 T

The uptake of electric vehicles & heat pumps comes earlier and faster e
. " ~elia

- based on the most recent regional and federal ambitions

- taking the latest sale numbers into account

Amount of electric passenger cars (EV+PHEV thousands) Equivalent amount of hydronic heat pumps (thousands)
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« AdeqFlex’21 was based on the final NECP 2019 | 8
« AdeqFlex’23 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) Adequacy & Flexibility study 2024-34
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The uptake in industry and data centres is confirmed by the latest information tha
Elia has on connection requests and estimates regarding load evolution

30
AdeqFlex 2023
net industry
load increase
(both TSO and
25 DSO)
20 In 2028: 85% of the increase
is covered by known TSO-
connected projects
15

In 2025: 90% of the increase
is covered by known TSO-
__connected projects

Yearly demand [TWh]

Bottom-up
projects
connected to

Elia only

2023 2024 2025 2020 2027 2028 2029 2030 2031 2032 2033 2034

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

- Industry viewpoint 2022

- Estimaticn of dates based on ‘detailed
grid connection studies’ energizing dates
and additional customer information
complemented with an industrial cluster
analysis

- Only TSO connected projects
- Based on known detailed grid connection

t = =

Elin Group

studies’ dates and additional customer
information on expected capacities (MW)
and energy demand (MWh)

Adequacy & Flexibility study 2024-34 | 9

9
The industrial, data centres and electrolysers load increase is limited when o
accounting for the assumed flexibility of newly electrified processes —elia
Capacity increase
Mw] N )
ew industrial
4000 Capacity increase [MW] load increase
Additional 1 Flexible Electrolysers
3500 - capacity- ~capacity
E 3000 — —Ee_stitl_n; increase in netload MW~ Industrial
= e-boilers
‘g 2500 Year
8
Il
= 2000 —
5 I Net industrial
5 1500 — —— — 5 Emm— S~ —— - - load increase
-g _B--* Resulting during scarcity
Increase
1000 in net Ioad
500 -
3 industry
2023 2024 2025 2026 ~ 2027 2028 2029 2030 2031 2032 2033 2034

The CENTRAL scenario assumes that around 70% of the additional industrial, data
centres and electrolysers loads are not consuming during scarcity

10

] ‘

Adequacy & Flexibility study 2024-34
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Thermal capacity taken into account is based on the official closures, extension G

and CRM already contracted new capacities elia
Today
14
R2cew nscw
24 D1 I a
24 97 cW
= New CCGT
2
S
= CCCT/OCCT* >25y
5
e Subject to
8 economic
CCGT/OCGT* <25y viability
assessment
Turbojet
Decentralised CHP *Including individually
modelled units that can
Biomass & waste operate in CHP mode.

CENTRAL scenario

« All existing units unless official closures announced

* Nuclear closure followed by nuclear extension of D4/T3 as from winter 2026-27 (no Flex LTO for winter 2025-26)
» Two new CCGTs contracted in the CRM framework as from winter 2025-26

A

For 2025-26, since the publication of the study, the Belgian State and Engie have agreed Adequacy & Flexibility study 2024-34 [ 1
to do all their best to keep D4/T3 open also for winter 2025-26.

11

Accelerated integration of renewable energy sources in Belgium, in-line with Iatest,‘f__—
regional and federal ambitions ~elia

Etia Group
‘ Evolution of installed solar capacity

HoH :g 1520 MWp/YEAR

Data for the end of the mentioned year

* +880 MWpl/year
" 14 500 MWp by 2030

18.0 [ cenTRAL [SE)] 880 MWp/VEAS

Capacity [GWp]

29 30 31 33 NECP 2015
20 % & 220
10

-
Evolution of installed onshore wind capacity K Evolution of offshore wind capacity
e >’

. v e " 4700 MW in 2029
* +330 MW/year »

. +2 800 MW in 2030 B
i 5600 MW by 2030 _ 3
N . 1w " B o 2 16 Ye2 i
! .A" B SCENARIO 02 02 °F B

X \

Adequacy & Flexibility study 2024-34
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A lot of projects of large-scale batteries are in the pipe... 4@_'
Recent increase in small-scale batteries capacity following subsidy schemes in elia
Flanders

Capacity assumed at the end of the mentioned year.

Large-scale >
. 3 Batteries ‘extra additional
batteries - potential
5 8 - o Potential nominal
Up to ~2.5 GW by 2030 % s studies’ (25%) new capacity
(depending on the 845
economic Vlablllty 05 Batteries ‘in rea’ (100%)

Batteries ‘in service’

assessment)

o

2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

Capacity assumed at the end of the mentioned year.
0.7

osa
Small-scale : / 051 mm
batteries 4 . a5 B R BB B
2
~0.5 GW by 2030
(100% in-the-market) B2H
(out-of-market)
| 13
o 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 Adequacy & Flexibility study 2024-34
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In 2022, in addition to the Russian invasion of Ukraine and a summer —@E’
drought, French nuclear experienced very low availability

French nuclear availability [GW]

Jan. 2015 Jan. 2016 Jan. 2017 Jan. 2018 Jan. 2019 Jan.2020 Jan.2021 Jan. 2022 Jan. 2023

Source: EDF data | 14

Adequacy & Flexibility study 2024-34
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In 2025, a GAP of 2 GW is found oia
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

I e

[ 1] 3 |
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0
2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
b For 2025-26, the Belgian State and Engie
have agreed to keep D4/T3 open also for
winter 2025-26, reducing the GAP by 1700 | 15
MW for winter 2025-26
Adequacy & Flexibility study 2024-34

Any delay on future grid infrastructure will result in a significant i

el

impact on the GAP as from 2030

Delay on —.. Delay on Delay on Delay on
Gramme-Rimiére /::ﬁ“\ Boucle du Hainaut Nautilus TritonLink
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2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
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Lower flexibility in residential and industry will lead to an increasing ‘f'l'f
need for additional new capacity ela

Short-term Medium-term Long-term

measures

measures measures

4= 2025-26 =p 2027-29 4=
10000
9000 MNautilus + offshore TritonLink 5 \
-800 MW -400 MW o Additional GAP if low flex
et in industry and residential/tertiary
8000 160 MW ¢ sectors
-9 . ol
7000
6000 GAP in EU-SAFE (FR-NUC 4)
§' New capacity to be found on top of
S 5000 all existing units and units already
= contracted in a CRM auction
4000
3000
2000
1000 New capacity contracted in
previous CRM auctions (Flémalle,
0 Seraing, batteries)

2025-26 202627 2027-28 2028-29 2029-30 2030-31 203132 2032-33 2033-34 2034-35

Aderjuacy & Flexibility study 2024-34 17

17

Equal attention must be paid to short-, medium- and long-term
measures

Already agreed upon between
Engie and the Belgian State

2025-2026 Short-Term measures

* Flex-LTO of 2 Belgian nuclear units

= 20526 e

H Nautilus + offshore. TritonLink b W
pivigyIiyiel Medium-Term measures :: e |
oy

200729 e e 2030-34 »

* Unlocking new flexibility w008

+ Prompt realisation of grid infrastructure _ o PnERNEME
+ Refinement of the CRM mechanism £ wn s ks an urs vl
+ Managing periods of excess energy ey {1000 | | | 0 | nuacadia YU srion

3000 1 ] ‘ .

2030-2032 EEBEiENEENIGCS Y -
1000 [ —
previous CAM auctions (Fialle

« Additional offshore wind ambition in BE North Sea (8GW) ° SrE

« Investigate additional interconnectors with countries with W2526 200627 02728 202829 202930 203031 20932 200233 205334 203435

de-correlated generation surplus

Adequacy & Flexibility for Belgium 2024-2034 | 18
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The share of RES in the European system is expected to significantly
increase over time in order to cover the need related to electrification.

EEE =l

I e

elia

Elin Group

Mix share

4500
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Sources: EMBER for 2000-2022. Elia’s simulations of the EU-BASE scenario for future years.
| 19
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In 2034, more than 50% of the electricity generation in Belgium is
expected to come from RES

120

Generated electricity [TWh]

T TR

PV

Biomass

0

N & I3 4 o vi N i~
$ PSS S35 8858588855883 58585858858838
RR2XIPRARNPISIRREAN TN VA AN T A NIRRT TN AN

Nuclear BlGas M oil B Biomass & Waste EMHydro B Solar B wind
Sources: Eurostat and Elia

Adequacy & Flexibility study 2024-34 | 20
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Additional electrification delivers large benefits B
in terms of direct domestic CO, emission reduction ~elia
DIRECT DOMESTIC CO2 EMISSIONS OF THE BELGIAN ELECTRICITY SYSTEM ACCOUNTING
FOR THE OFFSETS DUE TO ADDITIONAL ELECTRIFICATION IN OTHER SECTORS Impact per sector compared to 2021
10 emissions (only for the _el_ect[i' sector
or due to electrification)
; - m KN
=
[o]
o
s
w Reduction due to
= electrification of transport m m
]
b 4
E Reduction due to &3
;« ) L electrification of heat m m
2 {
> -
£ Reduction due to
2 electrification of industry G-:}‘!I' m m
b
Reduction due to CCS Ci‘;b 5% -30%
Direct emissions only i 4
2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
g Net CO, emissions - excl. CCS = =@ == Net CO, emissions - incl. CCS
o m
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Elia Group

THANK YOU VERY MUCH
FOR YOUR ATTENTION

ADEQUACY
AND FLEXIBILITY
¥ STUDY FOR
BELGIUM

The report (>450 pages) can be found online:
https://elia.group/ADEQFLEX-EN

Adequacy & Flexibility study 2024-34 | 22
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