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The Storage Surge: Rising number of connection requests of batteries

211 GW

of which 51 GW with issued
grid connection offers

In GW In GW ' 30 GW
of which 9 GW with issued

—‘Hl:b grid connection offers 74 GW
211 -
61 GW | I

30 —
Remaining 54 GW
queue 30 GW (@)

Remaining 41-94
queue —
NEP C
. I Tennet 50Hertz
Reserved
3 2-3 . Reserved . Amprion
— capacity NEP A capacity Elia P
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Grid Potential* Requests reservations Grid Requests 22 GW
develop- (31.08.2025) develop-  (30.09.2025 &
ment plan ment plan ) ' '
2034 (2037)
*EnergyVille, 2040 value TransnetBW

Source: 4 TSO Germany, Elia
As of 30 September 2025 in Germany and 31 August 2025 in Belgium
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Storage for System Strength for a sustainable, affordable and secure
system

Elia Tramsmission Belgium publishes its Belgian Electricity
systemn blueprint for 2035-2050. The study provides
insights inte Belgium's options regarding its future enengy
mix and evaluates their technological and economic
impacts. It finds that without a clear policy regarding
electricity supply towards 2050, Belgium will likely end
| upin the most costly scenaric. The study highlights the
growing volatility of the energy systemn and the resulting
¢ importance of unlocking demand-side flexibility and
storage across the system to manage this wolatility. This
will be essential for managing the enengy system in the
miost cost-effective way and for limiting the economic
curtailment of renewable energy sources.

ou R Elia Group's The Power of Flex
study examines flexibility in

RESEARCH focuaing on consumer pa
focusing on consumer participation
and decentralised solutions. It
identifies storage as a key enabler
for managing peak demand and
integrating renewables. Battery
storage is noted for its fast response
and grid support potential. The
report calls for scaling residential
and wutility-scale storage through
market incentives and regulation,
and stresses integrating storage into
wider flexibility strategies alongside
demand-side management and
digital controls.

Hovember

2023

September

2024

-
-
-
-

a7 The latest Adequacy and
Flexibility Study for Belgium,
wihich covers the period 2026~
203k, identifies enargy storage,
amongst other technologies,
as a valuable enabler of systemn
adeguacy and flexibility in

Belgium's evolving electricity
Elia Group publishes rERoadmap to !andscape. Significant growth Available for download here:
Net Zero study on building a climata- { in large-scale battery storage I .
neutral European energy system is anticipated. By 2036, large- https://issuu.com/eliagroup/docs/storage

by 2080, It concludes that Europe's scale batteries are expected

direct electricity demand can be to significantly increase their for SVStem Strenqth Store Smartlv for

met anly if RES expansion triples e {0 Sy By share in the contribution a s?fr=sNDc3Yzg5NDM4MTI

and more interconnectors ane buikt TTome R R em v to fast up- and dowrneaard

to balance uneven RES distribution. The study Warmer Lichtsturm - Umgang mit flexibility, depending on the

Interconnectars also smaooth weekly Erzeugungsspitzen gus PV und Wind, prepared within future generation mix The

wind fluctuations and reduce local the framework of the S0Hertz Scientific Advisory 2nd study underscares the need far

supply dips. Short term flesibility such Project Board, examines the expected scope of the strategic integration of storage:

as storage and other means is key to challenge of generation peaks from solar and wind solutions, together with flesible

balance the systemn in the shart term. power production. The analysis identifies a range of demand and modulation of
generation- and demand-side measures, including renawables, to ensure system 3
storage, to manage generation paaks, especially from resilience and cost-efficiency.

PW. It is a conceptual short study that explores various
possible solution approaches.


https://issuu.com/eliagroup/docs/storage_for_system_strength_store_smartly_for_a_s?fr=sNDc3Yzg5NDM4MTI
https://issuu.com/eliagroup/docs/storage_for_system_strength_store_smartly_for_a_s?fr=sNDc3Yzg5NDM4MTI
https://issuu.com/eliagroup/docs/storage_for_system_strength_store_smartly_for_a_s?fr=sNDc3Yzg5NDM4MTI
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Open the dialogue: We held discussions with over 50 companies,
associations, universities, and think tanks
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Focus of the study — Energy storage for the electricity system

EU definition of storage

Flexible generation
Energy storage means, in the

electricity system, deferring the s b
final use of electricity to a moment ﬂj | * l
later than when it was generated, or &

the conversion of electrical energy into
a form of energy which can be stored,

the storing of such energy, and the Generation
subsequent reconversion of such
energy into electrical energy or use as ﬁ WAAAS |
another energy carrier. &
s Lo /)
d N b 6 |
DDO\ G’é, ,;9 (OL—I%'Q

[{D & Demand

* Focuses on battery energy . 3 | @% @ M

storage systems (BESS)

* Touches upon long-duration
energy storage (LDES) and Flexible demand
other technologies Focus of this study:

Storage for the electricity system




If more consumption can be turned into decentralized flexibilities,

less battery storage is needed to bring down system costs.

®+ Relative cost savings in % for the European energy system for three levels of flexibility and battery deployment

Simulation result from a European expansion model for 2050.

Low flex
~220 GW scenario

Medium flex
~320 GW scenario

7%

4% -l -4%

-“11%

High flex
~410 GW scenario

-10%

o I

-13%

- Decentralised Flexibilities (electric vehicles,

heat pumps, industrial demand)

- Batteries

-13%

- I 2%

-15%

& & group

500

GW

400

300

200

100

Capacity of
large-scale
batteries

No Flex

Low

Medium
High

+180 GW home
storage in each
scenario

| 6
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1 FROM VOLUME TO VALUE

Effect of active queue management
for the queue length at 50Hertz in 2025 [in GW]

Introduce future-proofing grid

connection processes Dropouts due to withdrawals

or failure to meet application
Provide clear recommendations and PGB requirements

guidance on grid connections to:

,,,,,,,,,,,,,,, )

» allocate grid connection
capacity per technology in line
with the main objectives of the Initial L
Member States policies and queue Remaining in
societal ambitions queue

= prioritise the connection of Offer for
mature projects: a “first needed reservations
and ready, first served” principle issued by

50Hertz
Requests Queue New Requests

Q12025 management requests  30.09.2025 |7
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1 FROM VOLUME TO VALUE - How to move beyond ‘first come, first served’

1 | Optimised study processes

3 | Active access queue management

pratus duo: e e e Status quo: 5

Individual O»& ‘ [»& ‘ O»& ‘ Improving: First come, O O O O (40 -

assessments Transparency first served 5

New approach: % % % @ data reliability Nevy Approach: :

Batch or cluster | 17 #& L - &} efficiency Active queue 3 4> 43 4 Reorder based '
processing i O & ‘ management — \/@j/ t on readiness & maturity

@
@

[, ©)
e
4t

2 | Capacity allocation on societal choices

Improvement:

Align grid capacity
g with societal

ambitions

This illustration is only exemplary for battery storage and does not consider other technologies.

Update in Germany

Update in Belgium

Since 01/04/2026 — Maturity process for grid connections to the transmission grid
published on netztransparenz.de by the 4TSOs

On 29/01/2026 - CREG (BE regulator) decision to amend the Code of Conduct regarding
the conditions for connection to and access to the transmission grid, including the
connection procedures.

8


https://www.creg.be/nl/publicaties/beslissing-b3027
https://www.netztransparenz.de/Portals/1/Dokumente/Reifegradverfahren/Vier%20UENB%20-%20Reifegradverfahren%20-%20Verfahrensdokumentation%20V1.0.pdf?ver=KyA4zK5ccA5Vr3CR3EV6tQ%3d%3d
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2 FROM BUILDOUT TO BEHAVIOUR

— Impact of BESS operation on redispatch in kWh/kW,

nst
— Enhance battery integration by in a generation-dominated region
leveraging grid and market Reducing  Increasing
signa|s (Alleviating existing congestions) (Aggravating existing congestions)

Grid-unaware storage operation

= promote grid-beneficial or at least
grid-neutral operation D

= provide recommendations to inspire Grid-neutral ECA | |
national implementation of Flexible -, < FCAs can

. eliminate

Connection Agreements (FCAs) and I redispatch-
other instruments (e.g., contractual increasing
regulations/ restrictions) across all oo

voltage levels, enabling faster Dynamic grid tariff R
. . . .. Offtake & injection, Positive & negative grid fees yn. grid tariffs
connections while maintaining system | could reduce
; < < redispatch
securlty further

= continue to investigate temporal and
locational signals for storage
SyStemS to incentivise Optlmal SyStem Redispatch-reducing operation Redispatch-increasing operation D Net redispat?h igpact
use.
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3 FROM STORAGE TO SYSTEM SERVICE

Example:
BESS readiness procurement
Enable storage to serve the 50Hertz
system holistically %‘;’I\;C)’rmmg . Since
. . 2026
» step-up research and innovation needed

funding for grid-supporting storage

. % .
setups o Q Since
A o 2025

= establish clear technical Qo\\age
requirements for BESS to
enable key ancillary services Congestion-Management Q
= update the Connection Network rgﬁg’;ai? & syste
Codes, so all grid-connected assets, 8y ‘on m ( ) GFM ‘ Tender
including storage, contribute to system ffeqj”%g
GOCJ, Ve

security and resilience

. . @*.
energy storage in a timely manner

10
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3 FROM STORAGE TO SYSTEM SERVICE: Enabling Storage to Serve the

System Holistically

Discharge durations and capacities for different storage technologies

LDES technologles fnon-hatched) compared to other technologies (hatched)

'

Manths

Sensible Heat

Weeks

]
~ Fraunhofer
IEG

Hydrogen,
underground

£ % Compressed Air
s 0
E Pumped Hydro
o Flow Batteries
e |
T |
5 % |
[¥] 3
o [+] |
(W |
Flywheels i
|
n i | - -
g Batteries, other I RN IR
& I
= I
I
|
|
|
[} |
o |
2 .
& Supercapacitors
1 10 100 1 10 100 1 100 1 10 100
kWh kWh kWh MWh MWh MWh GWh GWh GWh TWh TWh TWh

Power-to-Power

Electro-

chemical ezl

Electrical

Mechanical

Power-to-Heat

Thermal

Long Duration Energy Storage (LDES)

= unlock long-duration flexibility and
energy storage in a timely manner to
strengthen security of supply in a net-zero
energy system

= contribution to system resilience during
longer periods with little renewable energy
feed-in, such as doldrums

11



FROM VOLUME TO VALUE

Today’s grid connection process,
often organised on a “first come,
first served” basis, is no longer
fit for purpose. Grid connection
capacity should be allocated in
alignment with policy objectives
and the connection of mature
projects should be prioritised.

A comprehensive revision of the
process must address queue access
management, study process, and
capacity allocation in a holistic and
coordinated way to ensure that limited
available grid capacity is used in the
broader interest of society.

GRID CONNECTION
PROCESS

Key Pillars of a framework for
“Storage for System Strength”

FROM BUILDOUT TO

BEHAVIOUR

As battery storage scales up
rapidly, its operation must
become grid aware. Today,
battery storage operates in a
grid-unaware manner, as market
prices do not necessarily reflect
local grid situations.

This behaviour can increase redispatch
costs, which in turn may necessitate
additional grid buildout, leading to
higher grid tariffs. Flexible Connection
Agreements, introduced in the
Electricity Market Design Reform of
2024, along with temporal and
locational grid tariffs can provide grid
signals to promote grid-neutral
behaviour or even incentivise grid-
beneficial operation.

GRID
SIGNALS

—& S group

FROM STORAGE TO

SYSTEM SERVICE

Storage is a key pillar of the
energy transition and must
evolve from a market-driven role
to providing essential system
services, alongside renewables
and other technologies.

Yet storage alone cannot deliver the
full solution, we also need demand-
side flexibility and renewable
generation modulation. One critical
gap remains: long-duration storage,
which is indispensable for maintaining
system resilience during extended
periods of low renewable output,
especially as the share of thermal
power plants declines.

SYSTEM
SERVICES
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Thank you for your attention!

Questions?

Link to the study
1 -
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Back-Up Slides
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One of four German TSOs & part of the Elia Group

—— euragrid . KFW
~elia grou 100% elent 100%
9 P ccoe Eurogrid Netzbetreiber ecoe KfW - Kreditanstalt
International GmbH fur Wiederaufbau
NV/SA A6R

/rﬁ

Elia Group NV/SA

&

Hamburg

o 80% euragrid|  20%

Berlin

£

Eurogrid
GmbH

.
100%§

50%

etz

50Hertz Transmission

® 50% ®100% o o L o

a2Tenner : < Sonertz
. [ s TSCNET European Energy Joint Allocation
Elia Grid 50Hertz CORESOSA Services GmbH Exchange AG Office SA
International Offshore
NV/SA GmbH
\. J/
® 100%
‘éeg -
Elia Grid
International
GmbH

_/ *Participation less than 10%

50Hertz Transmission GmbH | 15
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| Elia Group

Our transmission system

We operate an extra high-voltage electricity transmission system.
In the east of Germany and in Hamburg, we are responsible for the
reliable transmission of electricity over long distances, the
connection of offshore wind farms, and for distributing electricity
via substations. In 2025, the total length of 50Hertz’s transmission
system was over 10,700 kilometres.

50Hertz offshore circuit lengths in 2025 (total values):

220 kV AC sea cables 560 km
150 kV AC sea cables 290 km

circuit lengths in 2025 (total values):

380 kV AC overhead lines 7,835 km
220 kV AC overhead lines 1,950 km
380 kV AC cables 55 km
400 kV DC cables (HVDC) 15 km
220 kV AC cables 3 km

50Hertz Transmission GmbH |

16
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50Hertz increases investments for a climate-neutral society

RE generation 2025

69 TWh

Electricity consumption
2025

93

= fmmt 74%
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50Hertz Transmission GmbH | 17



	Standardabschnitt
	Slide 1: Storage for System Strength
	Slide 2: The Storage Surge: Rising number of connection requests of batteries
	Slide 3: Storage for System Strength for a sustainable, affordable and secure system
	Slide 4: Open the dialogue: We held discussions with over 50 companies, associations, universities, and think tanks
	Slide 5: Focus of the study – Energy storage for the electricity system
	Slide 6: If more consumption can be turned into decentralized flexibilities, less battery storage is needed to bring down system costs. 
	Slide 7: 1 FROM VOLUME TO VALUE
	Slide 8
	Slide 9: 2 FROM BUILDOUT TO BEHAVIOUR
	Slide 10: 3 FROM STORAGE TO SYSTEM SERVICE
	Slide 11: 3 FROM STORAGE TO SYSTEM SERVICE: Enabling Storage to Serve the System Holistically
	Slide 12: Key Pillars of a framework for  “Storage for System Strength”
	Slide 13: Thank you for your attention!
	Slide 14: Back-Up Slides
	Slide 15: One of four German TSOs & part of the Elia Group
	Slide 16: Our transmission system
	Slide 17: 50Hertz increases investments for a climate-neutral society


