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Welcome

• Welcom to webinar presenting market results from Shadow operation

• Purpose:

• Prepare all market parties for the upcoming changes in the Nordic mFRR market

• Share as much insight as possible in a transparent way

• Shadow operation is internal trial operation including all four Nordic TSOs

• Shadow operation simulates the nordic mFRR platform that runs every 15 minutes, with fully
automatic processes at each TSO

• Meeting rules:

• Mute your mic!

• Questions in the chat are welcome – we will try to answer after each topic

• We will also answer questions at the end

• Recording will be available after the meeting
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mFRR EAM in brief

• mFRR EAM is a fundamental change in how we manage the
Nordic power system

• From an operator-centred model to an algorithm-centred model

• Necessary step for 15 min and MARI

• Requires automation and standardization at TSOs and BSPs

• Go-live December 3 at 13:00
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Disclaimers

• All results are from a test system, and will not reflect the real operation perfectly

• In the stabilization period errors happen, sometimes they affect the market result

• No operator in the loop

• Exisisting bids are used

• Existing market capacities are used (no flow-based impact)

• Price formation in shadow operation is not always reliable
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How is the automatic balancing working?
Eivind Lindeberg, Statnett
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How is the automatic balancing working?
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Imbalance TSO balancing request



How is the automatic balancing working?

• All TSOs forcast the imbalances per bidding
zone

• "mFRR Request" made based on the
imbalance forecast

• If the mFRR request does not match the
imbalance we must use aFRR and FCR

• Goal:
"Rest imbalance" < aFRR + FCR-N

• Shadow operation indicate similar frequency
quality as today
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Automation will lead to more frequent
activations.

• Computers don't hesitate

• Bid selection is done in an algorithm, based on input from 4 TSOs, not the
manual assesment of an operator

• mFRR need change every 15 min

• Bid list change every 15 minutes

• ATCs

• Imbalances will change more frequently.

• "Quarter shifts" and production smoothing included in mFRR
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Slide 10

VV0 ?
Valli Väinö; 2024-10-07T07:08:52.888

EL0 0 Removed
Eivind Lindeberg; 2024-10-07T07:58:04.992



More changes in total activation
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Example from one day for one regulated
object
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More frequent regulation

• Per regulated

object/station group

• Including quarter shifts
(today) and Period shift

(shadow)

• Data for Norway
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>100%
more changes in activated power



Activated volumes are higher than today
Ellika Wik, Svk
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Activated volumes are higher than today
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• Increase in counteractivation,

decrease in netting

• The AOF does not hesitate to
activate on the forecasted imbalance

o The time no mFRR is activated in the

Nordics goes from 13 % today to

0.1 % with mFRR EAM

o Even if all mFRR needs could be

netted like today there would still be

an increase in activated energy



Activated volume
increases in most areas
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The increase in activated energy is visible in
most bidding zones

The exceptions are:

• Upregulation: FI

• Downregulation: NO4, SE1



Average activated volume decreases
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This indicates an increase in small activations in mFRR EAM

The AOF does not hesitate to activate on big or small mFRR needs



Flow-based affects the available cross-
border capacity (ATC)
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• The results in previous slides are based on

the ATC today

• ATCs will be lower after Flowbased go-live
ü Even less netting possibility meaning further

increase in activated volume

ü More activations in areas that see few
activations today

• To deal with this the TSOs will use mFRR
capacity market and transmission capacity
reservations more



Counteractivation
Lasse Diness Borup, Energinet
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We see much more counteractivation in
Shadow operation than today

AOFToday
14461Average MW

1910519No. of QH
1053807Max MW
77 %21 %% of QH



Example AOF data

Actual data


















































