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European Harmonization Previous Steps:
- Single Day-Ahead Coupling
- Single Intra-Day Coupling of continuous trading
- Start of Pan-Central European FCR auctions 

Why would balancing activation be a logical next step for integration of 
markets?
- Intraday trading driven by forecast deviations, balancing risks
- Harmonizing balancing markets, harmonizing risks, levelling the playing field?

But, what about market dynamics?
- Contracting of balancing capacity was left out-of-scope
- Different market sizes
- Different local rules, for trading and balancing
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Go-live successful on 4th March 2025
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AOF: Activation Optimization Function
MARI: Manually Activated Reserves Initiative 

Fig source: Swedish TSO, SVK
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• The scheduled activation (SA) process runs every 15 minutes and uses the Nordic Activation Optimization Function (AOF) 
to select bids for an upcoming 15-minute period. 

• When the Nordic TSOs connect to MARI, the Nordic AOF will be replaced with MARI.
• Scheduled activation, a proactive process since the mFRR request, determining the activated volumes in the AOF, is based 

on an imbalance forecast made by each TSO. 

Source of figure: ENTSOE
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Soft constraints

Hard constraints

The aim of AOF algorithm is to satisfy the inelastic mFRR request and maximize social welfare.
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Local process, bids only from national process with 
ATC availability within same TSO control area

Handling incidents in system, or if SA not 
enough

Rule-based solution in price order  

Full activation will always start in one quarter hour 
and continue into the next quarter hour
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Launched on 2nd October 2024

PICASSO: Platform for the International Coordination of Automated Frequency Restoration and Stable System Operation



Cross-Border Capacity Limitations
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- Let’s assume Area A, B and C form an 
uncongested Area (1)

- Let’s Assume Area D is in “Island Mode”
- Area E is connected to countries in Picasso, but 

does not participate (yet)
- All Countries Participate in IGCC

ACE Area D

ACE- Area Control Error; IGCC- International Grid Control Cooperation
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aFRR: automatic Frequency Restoration Reserve
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Connect aFRR capacity market changes to PICASSO and how it is beneficial especially for DK2 with common Nordic aFRR
capacity market.

aFRR: automatic Frequency Restoration Reserve
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Based on data from 3rd Oct’24 to 23rd Jan’25



Details: -5361 EUR/MWh was observed on 16th Oct early morning hours around 3 am then again close to 4-5 am;
4618 EUR/MWh was on 12th Feb in the morning around 9 am for few minutes.



Case study: DK2 price at EUR 2145/MWh for 3rd Feb 2025
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Source of fig: Energinet, data period: 23-11-2024 to 03-02-2025 
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https://www.linkedin.com/in/priyanka-shinde-67024a64/
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