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Imbalance Price (€/MWh)

Imbalance price spikes since the new market change

Nordic Imbalance Prices
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Bidding zones

Increase m regulation volume activations

Before the change After the change

Average up and down balancing activation volumes by bidding zones (4 October 2023 - 3 March 2025) Average up and down balancing activation volumes by bidding zones (4 March 2025 - 3 August 2026)
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Correlation of Nordic Imbalance Prices

Before the change

Correlation Heatmap of Nordic Imbalance Prices (Oct 2023 to Feb 2025)
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After the change

Correlation Heatmap of Nordic Imbalance Prices (March 2025 to Aug 2026)
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Why do the prices look so dlsconnected’?

To answer that question, it would be immportant to understand what does the immbalance price consist of?

And what components go mto it..and by that Idon’t necessarily mean PICASSO but also the mputs
merely based on mFRR market.

MONTEL




Market highlights —ata ghmpse

M Overview of the Nordic balancing market

ReCIPE FOR  [?)

Nordic balancing market updates and IWVOLfI’ l;.l TtY
ou tCO mes II « complicated a Igorit:ms

» expensive bids

 national measures

» a gust of wind

Asymmetry: developments, imbalance '+ apinchotfossilfuels
pricing design and data

MONTEL



Nordic short-term market: Wind of change m the
past couple of years

>
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Summarizing the balancmg market update

Types of activations

-

at Nordic levelwith a common
algorithm.

* Direct activation (DA): Decided by

localbid selectorif sudden need
Qrises orif SAis not enough.

* Scheduled activation (SA): Activated

~

/
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Automatic

bid
selection

Balancing
perbidding
zone and

more local
activations

Support for
new bid
attributes

MFRR Energy
Activation Market

Counter
activation
vs netting

15 minutes
granularity

ATC based
on market
capacities



Imbalance price spikes inked to low cross-border capac

Overview of the proportion of time since go -live that bidding areas/group have been isolated
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* In Norway,50 MW more ATC or moderately priced bids would have removed approxmately 50% ofthe price spikes.

* NO4 stands out clearly with imited ATC for balancing.In 82% ofthe cases with price spikes, ATC was below 10 MW.

MONTEL Source: https://www.statnett.no/ globalassets/for-aktorer-i-kraftsystemet/ marked/reservemarkeder/ mfrr/analyse-av-prisspikre-i-mfrr-eam-og-aktuelle-tilakt.pdf



Refining the Market: Algorithm Improvements

Post-launch, TSOs identified issues and implemented a rolling series of fixes to reduce over-activation and price distortions:

[ Early Jun 2025 j Energinet (DK) 25 MW deadband introduced — to avoid small imbalances setting imbalance prices
[ 18 Jun 2025 j SVK (SE) Tolerance band for Direct Activation — larger bid can be selected to avoid bid skipping
[ 7 Oct 2025 j SVK (SE) Reduces regulation demand by 10% (ceiling 50 MW/area); tolerance band
extended to Scheduled Activation
[ 6 Nov 2025 ] Fingrid (Fl) 50 MW deadband in mFRR demand
25 Nov 2025 All Nordic TSOs Fix for illogical price spreads and publication delays in imbalance prices

[ 23 April 2026 j Energinet, Statnett

— Introduced elastic demand

[ 22 June 2026 } SVK
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Asymmetry m different aspects of the Nordic Balancing
Markets

Asymmetry in Asymmetry in Asymmetry m terms
market approaches towards of data transparency :
developments : imbalance pricing

PICASSO in some design
not m others but

we know more about
some markets than
the other,but we

common markets on trade cross-border.

capacity exists.
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Asymmetry m different aspects of the Nordic Balancing
Markets
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Imbalance price design asymmetry

Imbalance price design
for Sweden and
Norway

Max(SA, DA mFRR

up)
Min(SA, DA mFRR

down)

MONTEL Source: Energinet

Imbalance price design
for Denmark

- Max (SA,DAmFRRup,
VWAP of aFRR up)

- Mm (SA, DA mFRR
down, VWAP of aFRR
down)

(aFRR prices are
considered m imbalance
prices subjected to
certain conditions.)

Imbalance price design for
Finland

- Volume weighted
average price of mFRR

and aFRR

(Can also be min, max
subjected to certam conditions)

mFRR has larger weight in
the mbalance price.

Spikes can be milder.
(Could lead to increase

in under coverage of
balancmg costs.)




Imbalance price spikes due to smallexpensive DA bids

Scatter plot for SE3 Imbalance prices vs Direct Activation Volumes Scatter plot for NO1 Imbalance prices vs Direct Activation Volumes
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Imbalance price design asymmetry

Imbalance price design
for Sweden and
Norway

- Max(SA, DA mFRR

up)
- Min(SA, DA mFRR

down)

MONTEL Source: Energinet

Imbalance price design
for Denmark

Max (SA, DA mFRR up,
VWAP of aFRR up)
Min (SA, DA mFRR
down, VWAP of aFRR

down)

(aFRR prices are
considered m imbalance
prices subjected to
certain conditions.)

MeanTEL

Imbalance price design for
Finland

- Volume weighted

average price of mFRR
and aFRR

(Can also be min, max
subjected to certam conditions)

mFRR has larger weight in
the mbalance price.

Spikes can be milder.
(Could lead to increase

in under coverage of
balancmg costs.)




Denmark DKI’s imbalance price formation

DK1 NIV ANALYSIS - IMBALANCE PRICE FORMATION FOR 00:16 TO 11:47 ON 24/08/2025 (MW - €/MWH)
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Imbalance price design asymmetry

Imbalance price design
for Sweden and
Norway

- Max(SA, DA mFRR

up)
- Min(SA, DA mFRR

down)

MONTEL

Source: Energinet

Imbalance price design
for Denmark

- Max (SA,DAmFRRup,
VWAP of aFRR up)

- Mm (SA, DA mFRR
down, VWAP of aFRR
down)

(aFRR prices are
considered m imbalance
prices subjected to
certain conditions.)

Imbalance price design for
Finland

-  Volume weighted average
price of mFRR and aFRR

(Can also be min, max subjected
to certain conditions)

mFRR has larger weight i the
imbalance price.

Spikes can be milder.

(Could lead to ncrease
in under coverage of
balancing costs.)

Fl Imbalance price: VIWAP of mFRR and sFRR




FlImbalance price: VWAP of mFRR and aFRR

FINLAND NET IMBALANCE VOLUME ANALYSIS FOR 19/06/2026 20:33 TO 20/06/2026 23:57 (MW - €/MWH)

. aw 2w 1M 3M 1Y All Add to Dashboard | 57 Toggle Series
160
140
11ﬂ [ [ ] [ ) [ ] [ [ [ ]
N MFRR aligns with dominating direction, imbalance
a0 Saturdey June 20t 2026, 12:50 pm (SP-13) price is set by the VWAP of aFRR and mFRR
# MFRR ACTIVATED PRICE (UP) (EUR/MWhY. 10.00
60 « AFRR ACTIVATED PRICE (UF) {Euwmwm
# BFRR ACTIVATED PRICE (DOWHM) (EUR/M =10.00
40 » SA REALTIME PRICE (EUR/MWh): 10.00
DAY AHEAD PRICE (EUR/MWh): -0.03
20 # IMBALANCE PRICE (EUR/MWH)
« AFRR (UF) (MW): B9.48
0 « MFRR (UF) (MW): 272.00
» AFRR (DOWN) (MW): 0.00
-20 = MFRR (DOWN) (MW): -11.00
© « MFRR DEMAND (MW): -75.00
-A0 o DIRECTION: 1
# WET IMEBALAMCE (MW): 154.13
800 1 1
0.75
600 'l
400 =11 s 0.5
- - # -
200 - 1 -~ 0.25
0 - - - - 0
E | —
1 - r~== = -
-200 -4 J : 'l- - = i "i L - ’J- 095
X i
0 05
600
075
800
- I '1
-1000
19 Jun 22:00 20 Jun 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20-00 2200
Jang18 Jan...

MONTEL

— MFRR ACTIVATED PRICE {UP) (EUR/MWH)

@ AFRR (UP) (NW) & MFRR (UF) (MW)

— AFRR ACTIVATED PRICE {UP) {EUR/MWh) — = MFRR ACTIVATED PRICE (DOWH) (EUR/IWh) — = AFRR ACTIVATED PRICE (DOWH]) (EUR/RWhH) — SA REALTIME FRICE (EUR/MWH) = = [OA REALTIME PRICE (UF) (ELR/RWh) = = [ REALTIME PRICE (DOWHN) (EUR/MWh) DaY AHEAD PRICE {EURSMWH) — [MEALANCE PRICE (ELR/M%Wh)

@ AFRR {DOWHN) (MW

@ WFRR (DOWN) (MW} = - MFRR DEMAND (MW] = DIRECTION === NET IMBALANCE {MW)

Powered by EnAppSys



Delta between the Day ahead and Imbalance prices for
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Imbalance price spike at 9:15 EET on 3 Aug
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FINLAND BALANCING RESERVE (MFRR) FOR 06:57 TO 11:08 ON 03/08/2026 (MW -
€/MWH - €/MW/H)
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Asymmetry m different aspects of the Nordic Balancing
Markets

Asymmetry in Asymmetry in Asymmetry in terms

market approaches towards of data transparency :

g?(\:lilggz)n.entsz gnb_alance pricing we know more about
i SOTHE esign some markets than

not mn others but
common markets on
capacity exists.

the other,but we

trade cross-border.
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Data asymmetry in the Nordic Balancing Market

4 N 4 N

DK: balancing reserves Fl: balancing prices
needed are published published in real-time for
ahead of time the current MTU
DK, FI: Spit of activated FIl: mFRR price-volume
reserves, local activations - -
bidding curves publicly
vs exchanges are .
. available
disclosed

A / < 4
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FI. Activated Balancing Prices in Real-time
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DK: Requested Balancmg Reserves Volumes before time
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FI. mFRR Demand and Exchanges m between bidding zones
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FI. mFRR Energy Market Trading Behavior Analysis

FINNISH MFRR VOLUME BY PRICE CLASS FOR 26/02/2025 00:05TO 12/03/2025 23:33 (MW)
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Lack ofdata transparency in the Balancmg Markets

Limited view on Limited view of Limited view on
trading behavior in exchanges in mFRR cross-border

each bidding zones resources in between capacities used for
of Sweden, Norway, countries/bidding the mFRR EAM.

Denmark zones.

MONTEL



Path forward:

MONTEL

MARI (pan-European mFRR

energy market):
Q12027 for all of Nordics.

This will also bring stricter
rules in place for more data
sharing.

 MARI:Manually Activated Reserves Initiative
* PICASSO®PIlatform for the International Coordination of Automated Frequency Restoration

and Stable System Operation

PICASSO (pan-European aFRR

energy market):
Sweden and Norway to join late

2027 (tentatively) which wiill
compel the TSOs to share more
info about aFRR market and

bidding curves.




Major updates in balancing markets have
influenced the market results! And
disconnected imbalance prices

Imbalance price spikes:largely

associated with low cross border
Summary

capacities,and expensive bids

TSO reaction: made several efforts to
correct the mFRR EAM algorithm

Data transparency 1s stilla major issue

Market asymmetry exists and makes cross-
border intraday trading complicated with
different rules, mterpretations
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Balancing market forecasts available!

-

Sign up
For a
free trial
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LIVE NOW for 17 Countries:

GERMANY FINLAND
AUSTRIA GREAT BRITAIN
BELGIUM HUNGARY
NETHERLANDS ISEM
FRANCE SPAIN
SWEDEN PORTUGAL
NORWAY CROATIA
DENMARK POLAND
SWITZERLAND
MORE to come:
SOUTH-EAST EUROPE
BALTICS

And many more...

Markets with
Balancing
Forecasts on

Montel EnAppSys




For more details on
our analyticalproducts ' ..

Feelfree to contact us:
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Priyanka Shinde
Privanka.shinde@montelenergy
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www.montelenergy
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