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Key drivers energy transition and their consequences
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NL grid congestion building up fast
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capaciteitskaart.netbeheernederland.nl



Ongoing ‘radical’ grid capacity expansion
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3 times more productive, much larger volume
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Collective ownership
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NL electricity infrastructure
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Need for capacity measures on the NL low voltage grid
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Het laagspanningsnet in cijfers, bron: NetNL nr 39, nov 2023
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Digitalization, energy flexibility as alternative for full grid reinforcement

In addition, digitalization enables:

 Smart grid control and grid recovery (grid stability)

 Collaborative / distributed system approach

 Smart optimization of energy carriers mix

 Insights for consumer control & comfort

 New business / service models, making energy transition a source of profitability

 Swift adaption to emerging needs, trends and policies
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Flexibility pyramid LAN LS: measures for low voltage grid
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whitepaper Toekomstbestendige Flexibiliteit in het Energiesysteem (Stedin, feb 2025), 
based on measures described in the ‘Actieagenda netcongestie laagspanningsnetten’ (KGG)



Example of tariff incentives: TOU tariffs
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Verkenning alternatief nettariefstelsel kleinverbruik (Berenschot, feb 2025) 



Unlock & control energy flexibility
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Current energy flexibility markets
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Wholesale markets

• day-ahead
daily demand & response auction for hourly energy supply tariffs 
(for next day)

• intraday (> 1 MW)
continuous “pay-as-bid” energy trade (for the same day)

Balancing markets (>  1MW)

• FCR (Frequency Containment Reserve)
automatically restore grid frequency deviations, within 4 sec

• aFRR (automatic Frequence Restoration Reserve)
restore grid balance, within 30 sec, 20% / min

• mFRR (manual Frequency Restoration Reserve)
contracted emergency capacity (e.g. in case of power plant failure)

Congestion management markets (> 1 MW)

• GOPACS
capacity redispatch offering in/outside congestion zones
grid operators select and match the (re)dispatch offers

BRP: Balance Responsible Party
CMSP: Constraint Management Service Provider
CSP: Capacity Service Provider
BSP: Balance Service Provider

Flex requesting parties



Day-ahead: merit order determines the tariffs
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cost of production:
nuclear incl. CAPEX   €€€€€
gas €€€€
coal €€€
nuclear OPEX only     €€
solar & wind €

settled supply tariff 

capacity availability per MTU (1hr)





Demand-side matching

17

•

•

•

•

•

•

•

•

• unlocks flexibility options from smart appliance

• safeguards safety and performance constraints

• typically integrated in the device

• responsibility of aggregator, supplier, energy hub,
local energy community, house owner, ...

• implementation of flexibility use cases

(dynamic) tariffs, self-optimization, congestion mngt

• optimization strategy over controlled appliances

• typically deployed local or in the cloud

(H)EMS

flex
controller

appliance
functionality

local device control API
e.g. Modbus, SGReady, ..

interoperability standard
e.g. S2, EEBus, ..

?



Example: S2 open standard interoperable approach
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Power Envelope Based Control

Power Profile Based Control

Operation Mode Based Control

Fill Rate Based Control

Demand Driven Based Control

8 generic energy
flexibility capabilities ...

... are combined into
5 control types ...

... to manage flexibility
of energy smart appliances

Smart charging/
V2X
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ENERGY SHARING & P2P TRADING
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Wrap-up



Thank you!


