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The Storage Surge: Rising number of connection requests of batteries
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Storage for System Strength for a sustainable, affordable and secure 

system

3

Available for download here:

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
https://issuu.com/eliagroup/docs/storage_for_system_strength_store_smartly_for_a_s?fr=sNDc3Yzg5NDM4MTI


Open the dialogue: We held discussions with over 50 companies, 

associations, universities, and think tanks
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The views & opinions expressed in the study are those of Elia Group.

And many more. 



Focus of the study – Energy storage for the electricity system
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Energy storage means, in the 

electricity system, deferring the 

final use of electricity to a moment 

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 

subsequent reconversion of such 

energy into electrical energy or use as 

another energy carrier.

EU definition of storage

• Focuses on battery energy 

storage systems (BESS)

• Touches upon long-duration 

energy storage (LDES) and 

other technologies

Study analyses
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If more consumption can be turned into decentralized flexibilities, 

less battery storage is needed to bring down system costs. 
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1 FROM VOLUME TO VALUE

Effect of active queue management

for the queue length at 50Hertz in 2025 [in GW] 

95

11

26

63

Requests 

Q1 2025

Queue 

management

New 

requests

Requests 

30.09.2025

74

5

New valid 

requests during 

Q3

Introduce future-proofing grid 

connection processes

Provide clear recommendations and 

guidance on grid connections to:

▪ allocate grid connection 

capacity per technology in line 

with the main objectives of the 

Member States policies and 

societal ambitions 

▪ prioritise the connection of 

mature projects: a “first needed 

and ready, first served” principle

Dropouts due to withdrawals 

or failure to meet application 

requirements

Initial 

queue Remaining in 

queue

Offer for 

reservations 

issued by 

50Hertz
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1 | Optimised study processes

Status quo:

Individual

assessments

New approach:

Batch or cluster 

processing

Improving:

Transparency 

data reliability 

efficiency

2 | Capacity allocation on societal choices

Improvement:

Align grid capacity 

with societal 

ambitions

3 | Active access queue management

Reorder based 

on readiness & maturity

Status quo:

First come,

first served

New Approach:

Active queue 

management

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

1 FROM VOLUME TO VALUE - How to move beyond ‘first come, first served’

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.

Update in Belgium

Since 01/04/2026 – Maturity process for grid connections to the transmission grid 

published on netztransparenz.de by the 4TSOs
Update in Germany

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

Enhance battery integration by 

leveraging grid and market 

signals

▪ promote grid-beneficial or at least 

grid-neutral operation

▪ provide recommendations to inspire 

national implementation of Flexible 

Connection Agreements (FCAs) and 

other instruments (e.g., contractual 

regulations/ restrictions) across all 

voltage levels, enabling faster 

connections while maintaining system 

security

▪ continue to investigate temporal and 

locational signals for storage 

systems to incentivise optimal system 

use. 

Grid-unaware storage operation

Impact of BESS operation on redispatch in kWh/kWinst

in a generation-dominated region

Increasing 

(Aggravating existing congestions)

Reducing

(Alleviating existing congestions)

Redispatch-increasing operation Net redispatch impact

Grid-neutral FCA

0

Dynamic grid tariff 
Offtake & injection, Positive & negative grid fees Dyn. grid tariffs 

could reduce 

redispatch 

further

FCAs can 

eliminate 

redispatch-

increasing

Redispatch-reducing operation 
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3 FROM STORAGE TO SYSTEM SERVICE

Enable storage to serve the 

system holistically

▪ step-up research and innovation 

funding for grid-supporting storage 

setups

▪ establish clear technical 

requirements for BESS to                          

enable key ancillary services 

▪ update the Connection Network 

Codes, so all grid-connected assets, 

including storage, contribute to system 

security and resilience

▪ unlock long-duration flexibility and 

energy storage in a timely manner

Congestion-Management

Since 

2026

Since 

2025

(   )

Grid forming 

(GFM) 

needed

GFM

BESS readiness

Example: 

procurement

50Hertz

Tender
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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

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

System Holistically

Discharge durations and capacities for different storage technologies



Key Pillars of a framework for 

“Storage for System Strength”

12

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.

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. 

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.

GRID CONNECTION 

PROCESS

GRID 

SIGNALS

SYSTEM 

SERVICES



Thank you for your attention!

Questions?

Link to the study
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One of four German TSOs & part of the Elia Group

50Hertz Transmission GmbH 15
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50Hertz Transmission GmbH 16

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.

Quantity of electricity 

transported in 2025

110.5 TWh

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

220 kV AC sea cables

150 kV AC sea cables

560 km

290 km

circuit lengths in 2025 (total values):

380 kV AC overhead lines

220 kV AC overhead lines

7,835 km

1,950 km

380 kV AC cables

400 kV DC cables (HVDC)

220 kV AC cables

55 km

15 km

3 km



50Hertz increases investments for a climate-neutral society
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