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Harmonization of balancing
markets, a logical next step?

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




What are we going to talk about?

Intraday market
(Continuous trading
and auctions)

Real time delivery

Topics
to be
covered

" time



. ‘ ‘ MONTEL

MFRR Energy Activation Market

Go-live successful on 4th March 2025



Motivation and background

AOF: Activation Optimization Function
MARI: Manually Activated Reserves Initiative

Fig source: Swedish TSO, SVK
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Two types of activations?

...... per bidding zone



Scheduled activation process
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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.

> Settlement

Source of figure: ENTSOE



Nordic Activation Optimization Function

- Maximize satisfied mFRR request
- Maximize social welfare

Soft constraints - Minimize unforeseeable rejected bids
- Minimize cross border flows

- Maximize traded volumes (sum of accepted
quantities of bids and mFRR request)

- Prevent unforeseeable accepted bids
Hard constraints - Prevent adverse flows

- Enforce price convergence

The aim of AOF algorithm is to satisfy the inelastic mFRR request and maximize social welfare.



Two types of activations?

...... per bidding zone



Direct activation

Price

Marginal price |--------======="=-"--

Merit order list

Activated volume



Imbalance price calculation changes

- Including Direct Activation and Scheduled Activation
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Prices

Prices from shadow operations

DK1 prices with AoF and old method DK2 prices with AoF and old method
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MFRR up and activations in DK1 and DK2

- More local activations were going to be needed and so far the data suggests the same.
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Trading behavior updates

FINNISH MFRR VOLUME BY PRICE CLASS FOR 08/02/2025 12:59 TO 08/03/2025 12:59 (MW)
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Some recent observations after mFRR EAM launch

- Delays in imbalance price publication for certain hours: temporary pricing issues.
- 4™ March, price spike in SE2, SE3, SE4 close to EUR 2000/MWHh.

- 6" March at 16:00, the imbalance price for DK1 went close to EUR 4890/MWh.
The highest imbalance price in recent years for this zone.

. 9" March at 10 am in DK2, SE3, SE4 imbalance price was -10000 EUR/MWh. | _ -
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How was the floor reached on 9t March?

SE3 BALANCING RESERVE (MFRR) FOR 08:01 TO 13:15 ON 09/03/2025 (MW - €/MWH

- €/MW/H)
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PICASSO in Denmark

PICASSO: Platform for the International Coordination of Automated Frequency Restoration and Stable System Operation
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Upward Activation Prices in the European Context

AFRR LOCAL MERIT ORDERS FOR 05/03/2025 13:00 (€/MWH - MW)
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Different market sizes affect the depth of the curve.

Different market rules affect ‘extreme’ bids.

Scarcity can drive the ‘tails’ of the activation merit-order. 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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What has happened in the past months with PICASSO prices and volumes?

aFRR up weighted price

aFRR down weighted price

Scatter Plot of aFRR up volumes vs prices for DK1

2500 |
1 * ®
1
1
1
20004 | ®
® e &8
g "‘ * e @ ® L] ®
: . .0 L]
15004 1 ®
| . ® e -
&, %o %
.“ L ] L] e @
1000 A
® -
. ®
% o0°
L LY ]
500 -
O
- ° .
af
U -
o 2ICI 4.0 ﬁl[] BID lil.’l 0 12I 0 l4l[.’|
Activated aFRR up volumes
Scatter Plot of aFRR down volumes vs prices for DK1
1000 1 T
D.
1
~1000 - :
]
I
I
-2000 - i
]
1
—3000 A |
]
]
i
-4000 1 ¢ . :
]
1
]
-5000 - . '
-175 =150 =125 =100 =75 -50 -25 0

Activated aFRR down volumes

Based on data from 3" Oct’24 to 23" Jan’25

aFRR up weighted price

aFRR down weighted price

Scatter Plot of aFRR up volumes vs prices for DK2
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Poll on DK1 PICASSO prices

What are the highest upward & lowest downward PICASSO What are the highest upward & lowest
prices (EUR/MWHh) in DK1 since go-live in Oct 2024 until 6 downward PICASSO prices (EUR/MWh) in

DK1 since go-live in Oct 2024 until 6 Mar
Mar 2025? 20257

The author can see how you vote. Learn more
You can see how people vote. Learn more

( 4316, -5714 ) 4316, -5714 22%
C 4618, -5361 ) 4618, -5361 13%
C 4893, -4315 ) 4893, -4315 34%
C 4787, -4970 ) 4787, -4970 31%
32 votes » 2d left 32 votes - 2dleft - Hide results

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.



PICASSO Price spikes in DK2

Case study: DK2 price at EUR 2145/MWh for 3™ Feb 2025
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Price spikes in both DK1and DK2

AFRR LOCAL MERIT ORDERS FOR 12/02/2025 09:00 (€/MWH - MW)
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Price spikes in DK1

PICASSO UPWARD CROSS BORDER MARGINAL PRICES FOR 15:26 TO 19:32 ON 27/02/2025 (€/MWH)
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Who did the heavy weight-lifting?
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New imbalance pricing method

MFRR requests Decide

in a given dominating
bidding zone direction

Imbalance prices will
g4 be solely decided by
mFRR

No

aFRR in the same
zone

Yes

Imbalance price =
min(mFRR SA down, mFRR DA down,
aFRR down VWA prices)

Or
max(mFRR SA up, mFRR DA up,
aFRR up VWA prices)
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Impact of aFRR up on new imbalance prices
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aFRR upward activations overlapped with the dominating direction 13% of the time in DK1 and 11% in DK2.
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Impact of aFRR down on new imbalance prices
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aFRR downward activations overlapped with the dominating direction 24% of the time in both DK1 and DK2.



Superimposed effect?

Percentage of quarter hours

How do the two market design changes - mFRR EAM and PICASSO,
Impact the imbalance prices?

Imbalance price set by market in DK1 Imbalance price set by market in DK2
Legend Legend
1001 B Spot price i BN Spot price
mFRR price mFRR price
aFRR price aFRR price
80 - 38.5% 1 41.5%
54.0% 54.4%
67.2% 68.0%
60 -
15.5% ‘
12.9%
40 1
20 1
32.7% 32.0%
0- 0.0 [
historical mFRR historical mFRR *mFRR EAM, new historical mFRR historical mFRR *mFRR EAM, new
market, current market, new design market, current market, new design
design design design design

Source of fig: Energinet, data period: 23-11-2024 to 03-02-2025



Pros and cons

- PICASSO introduced in October 2024, imbalance pricing method to be changed from
19t March 2025:

Effect- on one hand it has shielded market actors from volatile imbalance prices as a
result of immature aFRR market

- on the other hand, it takes away the market signals to act based on market changes.

- From 19" March 2025, if the imbalance prices turn out to be higher:

Effect- It might especially impact the variable renewable assets to sell less than the
expected production to avoid paying a large imbalance price if they are unable to
produce. This could lead to much more underselling with higher risk for the system to
down regulate.



Conclusion

- mFRR EAM

> requires more local flexibility and therefore serves as an encouragement to take partin
balancing markets.

> Some extreme imbalance prices were observed in the early days of implementation of mFRR
EAM. The activations per bidding zone seem to be higher and in line with shadow operations.

- PICASSO

> Wind generation is strongly correlated with aFRR volumes available in PICASSO merit order
curve. Cross-border capacities play an important role in price formation. These factors are
having a direct impact on PICASSO prices and soon on imbalance prices.

- What is needed?
> More transparency in the data publication and creating level-playing field for market actors.

> Advanced analysis of the short-term markets to capture the opportunities that arise with the
new balancing market changes.



ANALYSIS

Analysing 96 QH Periods in Context
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. ‘ ‘ MONTEL

Thank You

For more details on our analytical products:
Feel free to contact us:

Priyanka Shinde
Priyanka.shinde@montel.energy

https:.//www.linkedin.com/in/priyanka-shinde-6/024a64/
www.montel.energy



https://www.linkedin.com/in/priyanka-shinde-67024a64/
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