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Contributions and geographic extension of PP
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Increase of social welfare and market liquidity

Pilot projects in operation are demonstrating that XB balancing is increasing social welfare and is giving more 

flexibility for TSOs (especially needed with increasing RES penetration). Challenge to keep local adequate 

incentives for BRPs in a cross border balancing market with marginal pricing.

Geographical extension 

Several pilot projects have increased the number of participating TSOs / geographic scope because TSOs see

benefits in wider cooperation:

Å Pilot 1: feasibility studies for cooperation with PP 5 and 7 and aFRR cooperation with Austria

Å Pilot 2: extension towards German, Austrian, Dutch and Swiss TSOs went live on April 7th; 

Å Pilot 4: REE, Swissgrid and ADMIE and potential future extension towards Eirgrid.

Å Pilot 5: feasibility studies with Baltics, Poland and pilot 1

Å Pilot 7: on going feasibility studies with pilot 1 and Austria 

Å Pilot 9: multilateral agreement will make easier for new TSOËs to join 

Pilot projects are actively contributing to the early implementation of NC EB and extend in 

geographical size. Harmonization increases among more TSOs
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mFRRïmanual Frequency Restoration Reserves

aFRRïautomatic Frequency Restoration Reserves

RPM ïRegulating Power Market

IGCC ïInternational Grid Control Cooperation 

E-GCC - Grid Control Cooperation in CZ, SK and HU



ENTSO-E Balancing Pilot Project Report

Summary of learnings and barriers
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Contributions and geographic extension of pilot projects

Several 

processes in 

the same CoBA

Flow based 

approach

Standardization 

of balancing 

products

A clear example is the case of pilot 1, which delivers a working 

example for maximum optimization potential and can serve as 

basis for step-by-step implementation of Imbalance Netting, 

joint procurement of FCR, aFRR and mFRR as well as the 

CMOs for aFRR and mFRR.

The implementation of the flow based approach for activation 

of aFRR in pilot 1 allows for an overview of the flows created 

by the CMO activation.

The design of products and the process to exchange them 

might affect local ACE quality, local reserve needs, local 

market liquidity and sourcing price, local ability to cover 

reserve needs.
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Barriers and Regulatory Issues

Differences in 

the way TSOs 

are operating 

the system

Regulatory 

Issues

Á Central dispatch systems versus self dispatch systems 

Á Reactive systems versus proactive systems 

Á Some TSOËs use scheduled products while others use direct 

activated products.

Á Market time resolutions (Gate Closure Times, Time to restore 

frequencyé) 

Á Some systems rely more on aFRR product while others on mFRR

products.

Á Different cap and floors for balancing pricing due to different 

national legislation. Ą creates asymmetries for both bidding 

process and Imbalance settlement

Á Some countries settle using pay as bid scheme while others 

use marginal pricing for XB TSO-TSO balancing energy.



Key learnings from pilot projects: barriers  (i)
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Experience shows that implementing pilot projects is a long process; examples:

Pilot 7: Tennet-Elia 2 years discussion (different control blocks and bidding zones is an issue)

Pilot 1: GCC (1 country, 1 NRA, 4 TSOËs) 2 years (including common procurement and 

dimensioning)

Pilot 4: design phase not finished yet: long process; among other reasons, increasing number 

of TSOËs partipating (different needs, different local products different local regulatory 

frameworks with different timings/scheduling processes) 

Additonal barriers derived from:

Current lack of harmonized XB  ID market in Europe Ą this is an important issue for defining 

common timing and scheduling for balancing: for instance, pilot 4: difficulties for defining 

common timing for updating bids to be submitted and updating ATC for XB balancing)

Some countries settle using pay as bid scheme due to National legislation while NC Balancing 

recommends marginal pricing for XB TSO-TSO  balancing energy (this is an issue at pilots 

1 and 4, for instance)
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Fundamental difference with DA ïID of a balancing market due to the short distance to 

real time and security aspects involved

Operational real time market and local TSO responsibilities need to be respected (LFC&R); 

TSOËs should preserve reserves/ACE quality in a context of different system dynamics; 

These TSOËs tasks should be preserved independent of balancing markets extension.

Economic impact from balancing markets:

How to manage a reduction of balancing price, derived from a higher balancing market 

liquidity, while preserving adequate local incentives for BRPs to be balanced or help to 

restore the imbalance

Key learnings from pilot projects: barriers  (ii)
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P-DA-15-15/30 

(mFRR)

P-DA-10-10/25

(mFRR)

P-DA-5-5/20

(mFRR)

P-Sch-15-0/15

(mFRR)

P-Sch-30-15

(RR)

P-Sch-15-15 

(RR)

FAT 15 10 5 15 30 15

Min delivery 15 10 5 0 15 15

Max delivery 30 25 20 15 15 / 60 15 

Temporal 

divisibility
Mandatory yes. 

between min 

and max. Minute 

based resolution

Mandatory yes. Mandatory yes. NO NO NO

Links (temporal) No No No No Yes  / No No

Activation 

method

Continuous process Continuous process Continuous process Continuous process,  

or clearing
clearing clearing

Pilot projects Pilot 1, Pilot 5 Pilot 4 Pilot 7

Pilot projects and current proposal of manual products



Description of recent achievements, learning 
points and road map of each pilot project



Pilot 1 ïCommon Merit Order (CMO) for mFRR and aFRR with real time 

flow based congestion management
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Key Learnings:

ÅThe project delivers a working example for maximum optimization potential between TSOs without constraints of different 

regulatory frameworks and can serve as basis for step-by-step implementation of Imbalance Netting, aFRR-Assistance, 

joint procurement of FCR, aFRR and mFRR as well as the CMOs for aFRR and mFRR.

ÅThe main expected contribution is the implementation of the optimization functions, real-time operation and experience with 

the implementation of the TSO-TSO model.

Achievements:

Å Feasibility studies for cooperation with pilot projects 2, 5 and 7.

Å Experience implementing a flow based approach at balancing markets

ü The implementation of the flow based approach for activation of aFRR in Germany was successful since it allows 

an overview of the flows created by the CMO activation.

ü While the feasibility was proven under conditions of real operation, it has to be mentioned, that the flow based 

approach, as it is currently implemented for the aFRR-CMO between the German TSOs, is an operational tool 

and has no interactions with the flow-based allocation of transmission capacity for energy markets due to the fact 

that Germany is one bidding zone and the flow-based approach for intraday is not yet implemented.



Pilot 2 ïFCR AT-CH-DE-NL (i)
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Key Learnings

ÅAs the Central Clearing Function considers different market characteristics and rules (e.g. 

various types of bids: divisible/not divisible, conditional), it is not necessary to harmonize all 

product characteristics in the first place

Achievements

ÅExample of a clear TSO-TSO model according to NCEB

ÅOptimization function implemented in this project in line with NCEB

ÅThe founding TSOs ïthe Austrian TSO (APG) and the Swiss TSO (Swissgrid) ïwere 

joined by the FCR cooperation between the German TSOs (50Hertz, Amprion, TenneT and 

TransnetBW), the Danish TSO (Energinet.dk) and the Dutch TSO (TenneT).



Some questions and answers

The exchange of reserves is done over the TRM. Is this in line with NC EB? Is this capacity sufficient to create a 

common balancing market?

Å The NC EB does not prescribe exchange of FCR. The TRM is among others generally reserved for the FCR exchange. 

The capacity is sufficient to create a common balancing capacity market since this is determined by ENTSO-E operational 

procedures. Furthermore, there are FCR export limits in the FCR cooperation.

What are experiences with geographical extension?

Å Pilot project 2 has demonstrated the possibility to integrate inhomogeneous markets into one single FCR platform. This 

resulted in higher market competition and increase of social welfare.

Å As the cooperation between the German, Austrian, Dutch and Swiss TSOs went live on April 7th, 2015, the next step is to 

monitor the economic variables (social welfare, etc.). The actual cooperation may be extended to other TSOs. Elia 

(Belgium) and RTE (France) already showed interests in joining.

Why did the German NRA block the participation of Denmark?

Å The German NRA (BNetzA) blocked the participation of Denmark because of the unresolved issues linked to the cross-

border capacity between Germany and Denmark.
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Pilot 2 ïFCR AT-CH-DE-NL (ii)


