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Current situation for storage in the Elia transmission system

Connection requests of large-scale batteries in Belgian transmission grid
‘ ' Federal Dev. . EnergyVille
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Storage’s impact on the grid depends on their operations & a% STORAGE
|Oca| grid SituatiOn % Brussels, 14-16 October 2025

Storage

Operational profile Local grid situation
Driven by market Driven by profile of
optimisation at grid users at local

Belgian level level
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Storage effectively integrate different markets their operational ?“% £ STORAGE

profile but the diverse strategies and value stacking make their prof

unpredictable

Market-optimised operation

Profit maximisation in energy,
capacity and other ancillary service
markets

On-site optimised
operation

Local energy management
optimisation

Regulated operation

Regulated services procured or
operated by grid operators

Brussels, 14-16 October 2025

e.g9.- DA, ID, FCR, aFRR ... e.g. Optimisation of Self-consumption,

energy bill (energy + tariffs)

Revenue stacking : combining different revenue streams from providing multiple services

Example — Snapshot of a day — Market-optimised operation

Battery profile with revenue stacking

DA profile FCR profile

Nl [ |
00|:00 ‘ , 12:00 U 100|00 00
1.0 ) —
+ aFRR profile — 0,0
1,0 ID profile 1 00t00 00
0,0 0
00 12:00 00:00 12:00
1,0 -1 -1,0

Markets are designed to ensure system balance at a national level.
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From a grid perspective — the unpredictable profile of storage ‘“% 5 §TC|)CRAGE
requires high grid availability %

Brussels, 14-16 October 2025
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A transmission line, using the [ - Battery profile

analogy of a highway r
1
1,0
‘/L injecting </ 1 [
-—
. ; 0,0 Hed¥ HH
withdrawing 00t00 $:00

-1,0 r
Two lanes must be blocked for
the battery to consume or inject
at any time

Unlike traditional assets, batteries need a very high grid availability, so they can consume and inject
electricity at any time — in function of their operational strategy.
This would result in high grid build-out.




The impact on the grid depends
how they operate.

Grid profile without storage

Max. available capacity

Grid utilisation

00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00

- Grid utilisation without storage == Resulting grid utilisation

Impact of storage operations on Max. available capacity
grid utilisation

== Grid usage including storage

Grid-beneficial storage <ty E N E R G\/

STORAGE

Global Conference
Brussels, 14-16 October 2025
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Grid usage including storage )

Battery creates capacity
availability by reducing
peaks & shifting it to
valleys

00:00 0300 06:00 09:00 1200 1500 18:00 21:00 = Freeing up additional
capacity

Grid utilisation

Grid-neutral storage

Battery operates within
cu - No impact on the
current situation

rrent grid limits

Grid utilisation

00:00 03:00 06:00 0°:00 12:00 15:00 18:00 21:00

Grid-straining storage

Battery worsens strained
situations, increasing
redispatching needs or
requiring additional grid
reinforcements.

Grid utilisation

00:00 03:00 06:00 0°:00 12:00 15:00 18:00 21:00 8
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Zoom in on an example of grid-straining storage behaviour ) -STORAGE

reacting to market signals
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Example situation with BE market prices of Oct. 4t 25

Market prices in BE
[€/MWAh] Oct. 4th <25

N\ )

AN
\

Grid utilisation

150
100

0C.ou [V RV [VSRVIV] (V=R 12:00 15:00 18:00 210U

* The imbalance support is system beneficial but in
an already strained area, this worsens the
situation.

* The imbalance support could also be provided at

-50 &

-100

—DA price ——Imbalance price another — not strained location in the grid.
I
1. High amounts of wind — stressing the grid Today there is no grid signal in the markets. The
2. Battery not expected to inject because of batteries are operating grid-unaware.
low DA price - There is a need for grid signals to ensure the
3. A battery reacting to high imbalance prices grid is used efficiently.
start injecting in the grid, straining the
already stressed grid 9




ENERGY
> STORAGE

&
g
R

Zoom in on an example of grid-beneficial storage behaviour
reacting to market signals

Brussels, 14-16 October 2025

Example situation

Grid utilisation

00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00

3]

Batteries increase capacity availability on the grid by
absorbing during generation peaks and injecting
during valleys. This behaviour optimised grid
utilisation, increases grid efficiency and allows for
more users to be connected to the grid.

1. High amounts of solar — stressing the grid
2. Battery is absorbing because of low DA
prices, shaving the solar peak

10
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A mix of instruments is needed to unlock grid-neutral & grid- @%
beneficial storage behaviour to avoid excessive grid buildout o

Storage is currently operating grid-unaware

?

Storage ’ » Need for grid signals to unlock the full potential storage
can bring to the system and grid - to avoid excessive
grid build-out needs.

Mix between direct & implicit control measures will help
to ensure grid reliability and system efficiency.
Operational profile Local grid situation Examples are :
* Flexible connection agreements
* Local flexibility markets
» Redispatch
Biiven by market Driven by profile of » Locational & temporal incentives in market & grid tariffs
optimisation at grid users at local

national level level
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THANK YOU!

=

m https://www.linkedin.com/in/frie-gybels-3b4965160/
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Dutch
landscape of
BESS

proiecis

Large battery projects in the Netherlands
Operational 251 MW, Under construction 176 MW,
In final permitting process / permitted 1744 MW

Operational
® Under construction

@ Infinal permitting
process / permitted

5-30 MWh

30-100 MWh

>100 MWh

Oct 2024

Large battery projects in the Netherlands

Operational 340 MW, Under construction 1010 MW,
In final permitting process / ready to build 1930 MW

Operational

Under construction

In final permitting
process / permitted

Ready to build

6_ £A
0‘ 8‘

31
v W
99 22

5-30 MWh

() 30-100 MWh

) >100 Mwh
~

10 July 2025

July 2025

4 _ 58
N

\.\Ventolines

. % ENERGY
w\ STORAGE

Let’s
connect!

Rens Savenije
Commercial Director at Ventolines
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Dutch BESS specifics \yy STORAGE

Brussels, 14-16 October 2025

No national target for BESS
*No capacity mechanism
No subsidies for BESS
*Highly congested grid
*High grid tarifts
*No exemption of grid tariffs for BESS
*Introduction of TDTR (time-based transport rights)

~1GW operational and 66 GW grid connection
requests

15
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Dutch BESS landscape %Yy STORAGE

Brussels, 14-16 October 2025

Groei van grote batterijen in Nederland Upcoming large battery projects crush
batterijcapaciteit in MWh iﬁVento“nes existent Dutch portfolio (MWh)
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2022 2023 2024 2025 2026 2027

. 10-100 MWh E>100 MWh B Permitting M Operational Under construction g(entolines
bron: Ventolines N\
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Grid tariffs important driver for BC
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Operational grid costs Netherlands
continue to rise in 2025

Tariefprognose TenneT EHS 220 kV 380 kV (kKEUR/MW )
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Connecting BESS to a congested  «y5 storace
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« 60 GW BESS in Queue

* Peak load ~20 GW

* TenneT estimates b-17 G\W Economically
feasible in 2030

* Scenarios 2050: 14 to 27 GW TSO
connected BESS

Dusseldorf

Keulen
Brussel

Bonn
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Non-firm transport capacity product
(TDTR)
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 The transmission grid is full in many areas, 100%

based on peak capacity. -

* Optimize the remaining capacity on the 80%
power grid outside peak hours by using a 70%
TDTR contract. 22;

* New contract type that offers many 40%
advantages for the connected party and 30%
the grid operator. 20%

* Clarity: Guaranteed electricity consumption 1952

or feed-in at least 85% of the time. 0%

. Netbelasting

* Flexibility: No increase in congestion and no e
" Restcapaciteit

expansion of the electricity grid required;
facilitates flexible integration. B Ongebruikte capaciteit

* Rates: A discount of almost 50% on
transmission rates due to flexibility (up to

65% for flexible use).

19
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Residual capacity for TDTR

Inpasbaarheid TDTR buiten congestiegebied

Brussels, 14-16 October 2025

» Calculations

 Interactions/limitations between
stations

* New method developed
* Divided NL into grid segments

1 J
1314 Uren in een jaar 8760

~—TDIR === belastingduurkromme == -maximumcapadteit = = piek

* Results
* 9,1 GW residual capacity
Results: totals per voltage level

° About 2/3 O'Ic the total CIVC“ICIble (inMW,demandTDTR,roundedoff)9 o
capacity is (or is in the process) to be :
offered to BESS 2000

EHV (44%)
(220 en 380 kV)

 Challenges
5.100
* Limited availability of residual . B
capacity (110 en 150 kV)

* More than %2 of the offered TDTR -
capacity requests is < than ol
requested capacity




Batteries (@ TenneT

« BESS connection request in process (1 sept

2025)

* 41GW is in realization phase
« 29 GW is in basic design

GW

35

30

25

20

15

10

Battery Connections Requests TenneTl

1. Oriéntation
phase

2. Information
Phase

3. Basic Design

4. Realisation 5.Postrealisation

phase

== ENERGY
% STORAGE

21



- - ENERGY
Operational aspects of TDTR % STORAGE

Brussels, 14-16 October 2025

« Communication
* Implementation ready since 1 October
« GOPACS platform, similar message as CBC (Capacity Limiting Contract)

« At what time do we call a limitation

* Current grid code 08:30 D-1
« TenneT proposed a code change to the regulator: 07:00 D-1

* Limitations
« Connections are limited for the duration and capacity of a transport problem
* Limitations are communicated in 15 minutes time blocks

* If more limitations are necessary during the year CBCs & Redispatch can be used, or
CSC

22
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