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Objectives

Overview of the Day-ahead market trends, updates, volatility and observations.

/

—~— -

e Balancing market developments in the Nordics in the past one year: mFRR EAM and PICASSO

* Imbalance price formation updates and key observations.

* Intraday market opportunities in the Nordics and how to act on the balancing market forecast
signals to act in the intraday market!

MONTEL



Price

Spot market overview

Finnish day-ahead price volatility in 2025

Violin Plot of FI Prices by Month
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Price

Finnish day-ahead price volatility in 2024

Violin Plot of FI Prices by Month
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Divergent day-ahead prices amongst Nordics

* The electricity prices have fallen in the north and risen in
the south!

* The limitation in the transmission capacities between
SE2-SE3 has been one of the culprits for a higher price
spread.

e T * Demand is still majorly concentrated in the southern
bidding zones.

* Furthermore, stronger intercoupling with central Europe

Comparing the periods after Flow-based market coupling go-live has also partly
) 20ic20atand a0zt a0z lifted up the prices in south of Sweden, Denmark
¥ electricity prices in the ’ :
/ southern parts of the Nordics

have increased. But in the

" North, prices are lower today.

MONTEL Source of image: Nordic Energy Markets Insights Report - January 2026 (Mind Energy)



Negative price hours comparison

e There has been a sharp
decline in the number of
negative price hours in Finland
for 2025 after being at the top
spot in Europe for 2024 and
2023.

e Part of the decline in the count
comes from price sensitive
curtailment, relatively better
connection with the Baltics
compared to the last year.

e SE2 has been on the top of the
list this year though the
number is lower than previous
year.

e South of Sweden being more
intercoupled with the
continental Europe shows
decline in the count too.

MONTEL Source of figures: EnAppSys



Day-ahead price forecasts

MONTEL EnA 4 SE-Sweden 1~
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Ensemble model forecasts:

. These models combine the best of fundamental,
Al, and flow-based market coupling approaches.

- Based on the learning and performance of these

m models under similar situations, the weights are

:: optimized to be assigned to each of them.
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Update
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soon
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Process of Day-ahead market coupling

Capacity Calculation Capacity allocation

4 N

Maximize Social welfare
Subject to:

:> Supply - demand balance
(price = Lagrangian multiplier)

Transmission constraints
Supply side constraints
Demand side constraints

- /

Flow-based domain parameters Gate f:los.ure to Around 13:00 CET time
send in bids

MONTEL published around 10 am CET 12:00 CET



Flow-based market coupling updates

e Forecast of the flow-based domain is available on D-2 at 21:00 CET.

* This started being published from 8t Jan 2026 for 10t Jan (as a new year gift!).

Preliminary Domain

© Please note that the Preliminary Domain is for indicative
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Intraday volumes, Ilqwdlty growth

&= SE-Sweden -

All Screens + ~ | Search EnAppSys..
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Cross-border trading possible for QH and HR products which opened up avenues for more trades.
Gate closure time updates: in Nordics still 60 min except for FI-EE which is until 30 min before.

From Jan 2026, several other European countries have already moved to 30 min gate closure which allows more possibilities for the market to find

solutions themselves for the problems.
But this change will come to the Nordics a bit later due to the TSOs not being ready for it at the moment.

MONTEL



What are we going to talk about?

Balancing
Capacity
market

Topics
to be

covered

MONTEL

Balancing energy
market

Automated
mFRR
clearing

" time



Imbalance price evolution in 2025

Nordic Imbalance Prices
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Bidding zones

Regulation volume activations

Average up and down balancing activation volumes by bidding zones (Mar - Dec 2024)
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Bidding zones
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Correlation of Nordic Imbalance Prices

Correlation Heatmap of Nordic Imbalance Prices (March 2024 to Jan 2025) Correlation Heatmap of Nordic Imbalance Prices (March 2025 to Jan 2026)
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Why do the prices look so disconnected?

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

And what components go into it...and by that | don’t necessarily mean PICASSO but also the inputs merely based
MONTEL on mMFRR market. From mFRR, it takes in the demand and not the activation!




Correlation and predictability of prices

Scatter Plot of Imbalance Price vs Lowest intraday price in Finland Scatter Plot of Imbalance Price vs Highest intraday price in Finland
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Nordic short-term market development timeline

Denmark Finland
PICASSO entry PICASSO entry
mMFRR EAM
go-live
Local aFRR energy } 15 min
market launched Flsxsl?szi:ﬁ\r};et Intraday prpducts,
in Finland Balancn?g Day-ahead
market prices market 15 min
- >
12th June’24 2nd Oct’24 29t Oct’24 4th March’25 19t March’25 26" March’25 1% Oct’25

MONTEL



Balancing market highlight

Nordic balancing market update Imbalance pricing method update

Effect of asymmetry amongst Nordics Role of balancing forecasts in intraday strategies

PICASSO and lessons learnt so far? So, what has really changed? And what’s coming next?

MONTEL



Nordic balancing market update

MONTEL



Summarizing the balancing
market update

eScheduled activation (SA): Activated
at Nordic level with a common
algorithm.

e Direct activation (DA): Decided by

local bid selector if sudden need
arises or if SA is not enough.

MONTEL

Balancing per
bidding zone and
more local
activations

Counter
activation vs
netting

Automatic bid
selection

Support for new
bid attributes

MFRR Energy

Activation Market

15 minutes
granularity

ATC based on
market
capacities




Balancing market highlight

m Nordic balancing market update Imbalance pricing method update

Effect of asymmetry amongst Nordics Role of balancing forecasts in intraday strategies

PICASSO and lessons learnt so far? So, what has really changed? And what’s coming next?

MONTEL



Effect of asymmetry amongst Nordics

MONTEL



Nordic short-term market development timeline

Denmark mFRR EAM go- Finland
PICASSO entry live PICASSO entry
Flow-based .
Local aFRR energy market coupling 15 min
market launched go-live Intraday products,
in Finland Balancing

market prices

12th June’24 2nd Oct’24 29th Oct’24 4th March’25 19t March’25 26 March’25

MONTEL



aFRR markets in the Nordics

Nordic aFRR capacity market (D-1)
results published 9:15 am

All bidding zones of Sweden

All bidding zones of Norway

Common
Market
Finland
DK2
Domestic DK1
market (new market introduced on 1st of Oct 2024)

MONTEL

l

l

-

aFRR at the real time

No separate aFRR energy market
(contracted capacity is obliged to be
available )

PICASSO since March'25
(previously local aFRR energy market)

Denmark’s accession
to PICASSO since 2 Oct’24

g EE EE o O O O O e EE e e e O e .y

Imbalance prices

In case of activations, and failing
to deliver the resources penalty
according to imbalance prices.

If this occurs several times then
it could lead to disqualification
from aFRR market.



Glimpse of Nordic balancing market

Denmark Finland Sweden Norway
PICASSO v % X X
MFRR EAM \\/ z Nz m

MONTEL



Balancing market highlight

m Nordic balancing market update Imbalance pricing method update

Effect of asymmetry amongst Nordics Role of balancing forecasts in intraday strategies

PICASSO and lessons learnt so far? So, what has really changed? And what’s coming next?

MONTEL



What is PICASSO and what have we learnt so far?

MONTEL



PICASSO Operational Members’ timeline

PICASSO OPERATIONAL MEMBERS FOR 01/06/2022 TO 26/01/2026 18:03
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Upward Activation Prices in the European Context

AFRR LOCAL MERIT ORDERS FOR 09/06,/2025 13:00 (€/MWH - MW)
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- Different market sizes affect the depth of the curve.
- Different market rules affect ‘extreme’ bids.
MONTEL - Scarcity can drive the ‘tails’ of the activation merit-order. aFRR: automatic Frequency Restoration Reserve



Merit order curves in Finland and Baltics

AFRR LOCAL MERIT ORDERS FOR 26/01/2026 11:45 (€/MWH - MW)
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P I CASS O i n F i n | a n d a n d B a |t i CS ESTONIA AFRR VOLUME BY PRICE CLASS FOR 02/08/2025 09:18 TO 25/01/2026 (MW)
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- Since 7th May in PICASSO connection between Finland and Estonia was established with +/- 30 MW of capacity.
- Further cross-border capacities will be released in the future.
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« Alreadv observing some PICASSO nrice convergence.



Elastic demand in PICASSO for DK
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Balancing market highlight

m Nordic balancing market update Imbalance pricing method update

Effect of asymmetry amongst Nordics Role of balancing forecasts in intraday strategies

E PICASSO and lessons learnt so far? So, what has really changed? And what’s coming next?
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Imbalance pricing method update
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Imbalance price calculation changes

Including Direct Activation and Scheduled Activation
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Imbalance price calculation changes

Including Direct Activation and Scheduled Activation
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Finland’s imbalance price formation

FINLAND NET IMBALANCE VOLUME ANALYSIS FOR 17:00 TO 23:00 ON 19/01/2026 (MW - €/MWH)
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Denmark DK1’s imbalance price formation

DKT NIV ANALYSIS - IMBALANCE PRICE FORMATION FOR 00:16 TO 11:47 ON 24/08/2025 (MW - €/MWH)
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Divergent Nordic Imbalance Prices:
Case study from 19t Jan 2026
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Finland negative imbalance price from PICASSO

PICASSO DOWNWARD CROSS BORDER MARGINAL PRICES FOR 16:58 TO 23:00 ON 19/01/2026 (€/MWH)

'Add o Dashboard

NORDIC IMBALANCE PRICES FOR 17:00 TO 23:00 ON 19/01/2026 (£/MWH)

™ W W M sM 1Y Al

Eur/MWh

Add o Dashboard | 7 Toggle Series

DK1 imbalance price
spiking to 4000

DK2 at 463 Eur/MWh

 —

b  — i
T ]

Fl at -128 Eur/MWh

17:00 17:30 18:00 1830 19:00 19:30 2000 2030 2100

21:30 2200 2300

Jen’1s Jan:17, Jan 19 Jan 21 Jon 23

Jenes il

DK1 Imbalence: — — o1

Nt — SE1 Imbalance Price (EURMWY)  — SE2

(EURMW)
Porsred by E

FINLAND NET IMBALANCE VOLUME ANALYSIS FOR 17:00 TO 23:00 ON 19/01/2026 (MW - €/MWH)

D AW 2W M 3M Y Al

Add to Dashboard | 'V Toggle Series

00
08
320
240 oe
160 04
L
80 02
Mondsy, January 19h 2026, 2006 prm (SP=21)
« MFRR ACTIVATED PRICE (UP) (EUR/W): 122.00
0 « MFRR ACTIVATED PRICE (DOWN) (EUR/MWh): 122.00 o
« AFRRACTIVATED PRICE (DOWN) (EURMWHE-128.81 [ | [ oo
80 DAY AHEAD PRICE (EUR/MWH)-162.21 02
« IMBALANCE PRICE (EUR/MWh):-128.81
160 « AFRR(UP) 04
« MFRR (UP) (MW): 27.0
o m === P « AFRR (DOWN) (MW): 62.42
« MFRR (DOWN) (MW):-1.00 06
- =« MFRR DEMAND (MW): 238.00
320 « DIRECTION: -1 ’
« NET IMBALANCE (MW): 23855 .
400
-1
-a80
1730 18:00 1830 19:00 20:00 2030 21:00 2130 2200 22:30 2300
5 fen25] 1 Ja.
— WBALANCEPRCE(EUR/MAD) @ AFFRUPOMN) @ MFTRQUP MW @ AFREOOWN QD @ MFFREDONNM = - MFRRDEMANDMAW) — DRECTION  — HETIMBALANE (M)

D W 2w

™M 3M

¥ Al

8888888888888 888888888888 88

FINLAND HUB TO HUB CAPACITY (H2H) PICASSO COUNTRIES FOR 16:52 TO 23:30 ON 19/01/2026 (MW)

™M oaM 1y Al Add o Dashboard |

115

W 2w

DO Higher than €200/ MW (W)

. .
. .
.
as0
.
ars -
200 .
-
22
250
-275 . .
-300 - .
a2
a0 Negative
a7 a
- . CBMPs in n export
A s0
azs Finland s capacitie
1700 1730 1800 1830 15:00 1930 2000 2030 2100 2130 20 2230 sw o o . o oo o
Jan /22! Feb/22] Feb 23 Feb 24 Feb 25 m Feb 26 = om
Lanzs)
o capom ERM o . . . . o ok
® DE TenneT CBMP ® DE ® DK . ‘@ EE CEMP (DOWN) (EUR/MWh) ES CBMP (DOWN) (EUR/MWH) @ 4710 (from Ausis) (W) @ FlioAT (w Al (W) . ° o y . *
® FiceNP . . * moame . n . . i, . & o * .
® FLCEMP (DOWN) (EUR/MWh) ®  SKCBMP (DOWN) (EUR/MWh) . . FlutRfnt
® FLORFGn MY @ RGP KA 00 @ RSk Sks) 10
FINLAND AFRR VOLUME BY PRICE CLASS FOR 16:58 TO 23:00 ON 19/01/2026 (MW) FINNISH EPEX LATEST TRADED PRICES FOR 17:06 TO 23:52 ON 19/01/2026 (€/MWH)
D W 2W M M 1Y Al Add to Dashboard | 77 Toggle Series D IW W M aM 1Y Al
25 20
200 |
— 200
.
s 180
150 —
w0
125
w0
100
-
75
100
P
w0
2
R w
25 a0
o 0
75 o
100 0
Monday, January 19th 2026, 20:06 pm (SP=81) | =
125 = UP Abore €5000/MWh (MW): 0.0 A} @
U7 G o o0 Limited downward e
150 = UP 100010 2000/MWh (MW} 0.0
= UP €700 to 1000/MWh (MW): 0.0 50
ZUp S5 e T 1.0 FRR
175 UP €300 o S00/MWh (MW 11.0 -
UP €200 to 300/MWh (MW): 24.0
200 UP £166 to 200/ () 1920
UP £330 1007k () 00 -
e UP 23t S3A (M) 240
UP Lowertan SOMWH (W0,
« DOWN Lower than-£1000/MWh (W): 0.0 42
250 ~ 0OWN 1000 o700k (M1]-00
~ DOWN €70010-500/1n (M) 0.0 .
s ~ DOWN €50010-300/1 (W) 0.0
N o
 DOWN €20010-100/1m (W) 1.0 a0
17:00 730 1500 1830 DO C20lo T0OMIL N 110 5 2030 2100 2130 20 23 2300
s T Dot <11 GO iy 790 e T FEoRmanee | 30 180 e30 190 1830 20 . 6o 10 2 2% nm nw
DOWN €100 5 200/MVIR (V0.0 == = = == =
)
UP €£2000t0 ® UPE -— eereeo T (M) @ UP €500 to 700/MWh (MW) UP €300 to S00/MWh (MW) UP €200 1o 300/MWh (MW)
UPEI0010 200NN () UP €50 107000 ) Lo ® oo Lover . ¢ TR QUMY Taind R R LA — Gy b e FUSVMNY) e Poce CUSIVAN) Lo O T EURASN  — Luon W T RN
® oomi . oo ¢ DN 010 TGO ATN) DOV 1601 200 0



DK1’s extreme imbalance price from mFRR
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Effect of asymmetry amongst Nordics Role of balancing forecasts in intraday strategies
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How can balancing market forecasts help with
intraday market strategies?
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Finland: Imbalanc
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-250

. the downward side

recasts for a long system on 4t Nov morning
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Finnish balancing market insights!
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Finding value in cross-border intraday trading
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Where does the value lie?
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Monday, November 3rd 2025, 11:40 am
» (OH Price - Export (EUR/MWh): 54.50
» Import Austria (MW): 0.00
» Import Belgium (MW): 4.83
= Import Bulgaria (MW): 0.00
Import Croatia (MW): 0.00
= Import Czech Republic (MW): 0.00
= Import DK2 (MW): 0.25
» Import Estonia (MW): 0.00
= Impert Finland (MW): 0.00
« Import France (MW): 000
» Impart Gemany (MW): 40.83
Import Hungary (MW): 0.00
= Import ltaly (MW): 0.00
Import Latvia (MW): 0.00
» Impart Lithuania (MW): 0.00
= Import Netherlands (MW): 5.83
Import NO1 (MW 0.00
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Import Portugal (MW 0.00
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Export Austria (MW): 0.00
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Export Bulgaria (MW} 0.00

Export Czech Republic (MW): 0.00
Expaort DK2 {MW): 0.00

Expaort Estonia (MW): 0.00

Export Finland (MyV): 0.00

Export France (MW): 0.00

Export Germany (MW): -43.20
Export Hungary (MW): 0.00
Exzpaort ltaly (MW): 0.00

Export Latvia (MW): 0.00

Export Lithuania {(MW): 0.00
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Export Slovenia (MW): 0.
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= Export SE2 (MW): 0.00
» Export SE4 (MW): -2.00
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1 | (,_/P
! I |
'I_’_
_h_—|_—
| | | | | |
11:45 12:00 12:15 12:30 12:45 13:00
S Fries {EUfbiE = Import Ausiria (MW) = Import Belgium (MWW] = Impart Bukgasia {(MIN)

Impart Hungary (MW) = Impoet ltaly (W) Impart Latyia (MW)

art Portugal (MW) = Impart Romania (MW) Import Skovakia (MW)

wpart Bulgaria (MW)  —— Export Czech Republic (MW) = Expart DK2 (MW)

Expart NOT (MW) Export NO:2 (MW) Expart NOT (MW)

=— Export SET (MW) = Export SE2 (MW) = Export SE3 (MW)

= Impart Lithuania (MW)

mpornt Slovenia (MW)

= Export Estania (MW)

Expart MO (MW)

= Export SE4 (MW)

Impart Spain (MW)

Export NES (MW)

mport Croatia (MW)

— Expart Finland {MW)

1315

— Import Netherlands (MW)

—— Expart Paland (MW)

= Impart Czech Republic (MW)

= Impart SE1 (MW)

= Expart Franc:

Toggle Series

13:30 13:45 1400

— Impart DK2 (M)
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— Impart SEZ {MW)

(MW) = Expart Germarry (MW)

— Expart Parigusal (MW)

e Cross-border intraday trading of
selling at higher prices and buying
back at lower prices.

e Useful to monitor the market
foresights of these cross-border
markets that are being traded the
most.



Balancing market highlight

m Nordic balancing market update E Imbalance pricing method update

Effect of asymmetry amongst Nordics E Role of balancing forecasts in intraday strategies

E PICASSO and lessons learnt so far? So, what has really changed? And what’s coming next?
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So, what has really changed?
And what’s coming next?
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The corrected imbalance prices

Nordic Imbalance Prices
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Updates in the mFRR EAM algorithm

SVK applies a tolerance
band to direct activation
(local activations)

Reduced regulation
demand sent to bid
selector

Energinet applies a
25 MW deadband

SVK applies a tolerance
band to scheduled
activation (cross-border
activations)

Fingrid proposes a
50 MW deadband

All Nordic TSOs have jointly
worked out the way to stop
illogical price spreads and delays
in imbalance price publication

Early June 2025 18t June 2025 7th Oct 2025

MONTEL

7t Oct 2025

6th Nov 2025

25t Nov 2025



Developments in the mFRR EAM algorithm

Energinet (Denmark): / -

*  mFRR demand for upregulation or downregulation of 25

+/- 25 MW Deadband l MW or less is rounded down to a demand of 0 MW. i g/ H,I PN petmkoski
: i i 1 Ressaga I| /__,' \ mll.la
] Implemented in early June 2025. 5 i 8we§|é|1|;' v "W"\p s
---------------------------------------------------- /] v )
ARy VA
. . . . . /f } :’/ -'"f lII
*  Hours without dominating direction: 10% for DK1 (l ,4* 7 e

and 20% for DK2
* Deadband-related cost is calculated as the cost of
aFRR activations when balancing demand is zero.
* These costs are not covered by the imbalance

price. As a result, Energinet absorbs these costs F“"j,“"“
directly 'i
. Stockholm
e
:’- Publishing mFRR demand in real-time before the MTU. \:
i * Dominating direction is also published per MTU for each i r 'y \/
‘\- _t_)l_d_d_lr_‘g _Z(_)D_e_ ___________________________________ / | " Lithu in_‘.r:'
Klaipeda _
Shupsk

. Rostock
Wilster LUDeck  Giistrow

Eemshaven

—— 400KV Lran i ling

— I7IEV lrans

MONTEL 220 kv tran




Developments in the mFRR EAM algorithm

SVK (Sweden):

Tolerance band of 10 MW

Reduced regulation demand sent
to bid selector

Tolerance band of 10 MW

MONTEL

Ofaten
* Allows the national bid selector to choose a larger, but E )/\
cheaper, balancing bid for direct activation. I // oy
* Implemented since end of June 2025. E R,sség; - = '"m":_‘_,af_‘*ﬁ’j‘k““‘
U ’ i ¢ 5wedé|1||,u' VA
. . fj ~ ‘\,f i ] A
* A forecast is never 100% accurate, sometimes too much is \ '
activated, sometimes too little. l
* SVK has reduced the demand they send to the bid selector by i
. 10% (up to a ceiling of 50 MW per electricity area). | /

P e e e e e e e T T T

* Allows the national bid selector to choose a larger, but
cheaper, balancing bid for scheduled activation.

Estonia l

e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

l,,«""'l.'ithu thia_—
Klaipada ',
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Developments in the mFRR EAM algorithm

Fingrid:

+/- 50 MW Deadband

DWW M 3 1Y Al

Before

FINLAND BALANCING RESERVE (MFRR) FOR 08:18 TO 21:27 ON 22/10/2025 (MW - €/MWH - €/MW/H)
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|

* mFRR demand change for upregulation or downregulation of 50

MW or less is rounded down to a demand change of 0 MW.
* Implemented in November 2025.
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Overall for Nordic mFRR EAM

* Achieved so far:

______________________________________________________

* Delay in imbalance prices due to manual price correction by
TSOs resulting due to illogical price spreads have been resolved.

Manual correction

* All the Nordic TSOs have worked on this together to update the
algorithm to get rid of this issue.

- ——

N e o o e - - ——

e More to do:

* Elastic demand in Nordic bid selector (Scheduled activation).

Elastic demand )
* Yet to be launched, work in progress.

______________________________________________________

MONTEL

——— - ———
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Asymmetry in?

Asymmetry in market
developments:
PICASSO in some not
in others but common
markets on capacity
exists.

MONTEL

Asymmetry in terms of
data transparency:

we know more about
some markets than
the other, but we
trade cross-border.

Asymmetry in
approaches to tackle
the high balancing
prices and volatility.



New Imbalance Pricing Model Proposals

Dominant Direction
from aFRR and mFRR

aFRR and mFRR in both up
and down regulation are
summed together to form
one total volume and
direction.

More often dominant
direction (price is rarely
equal to spot price).

MONTEL Source: Energinet

Full volume weighted average

mFRR will have larger weight
in the imbalance price.

Spikes will be milder.

Increased under coverage of
balancing costs.

Additional component

Incentivizing component or
financial neutrality
component

Cost coverage outside of
imbalance price

Imbalance costs must be
paid in two instalments.

Imbalance price more
averaged out and closer to
spot price and the rest is
covered through imbalance
fees.

61



Balancing markets act as a guiding
light for intraday markets

Major updates in balancing markets

S U m m a ry have influenced the market results!

And disconnected imbalance prices

Market opportunities still exists in the new market
and those acting quickly get the most out of it

Those with added balancing market
foresights of their own and neighbouring
bidding zones can use this to take informed
decisions in intraday markets

MONTEL



More balancing forecasts available
many more to come soon!

e nowliarkets with Balancing Forecasts

SWEDEN on Montel EnAppSys

NORWAY

DENMARK o i 5
, ¥ A il

COMING SOON:
POLAND
And many more...

FINLAND o
AUSTRIA
BELGIUM
GERMANY
FRANCE
GREAT BRITAIN
HUNGARY
ISEM
NETHERLANDS
SININ
PORTUGAL
CROATIA

Sign up for a free trial: https://montel.energy/platforms/enappsys?utm_campaign=182956281-
Montel%20EnAppSys%20platform%20page%200rganic%20social&utm_source=linkedin&utm_medium=social&utm_content=thought_leadership_Priyanka

MONTEL



MONTEL

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-67024a64/

www.montel.energy



mailto:Priyanka.shinde@montel.energy
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https://www.linkedin.com/in/priyanka-shinde-67024a64/
https://www.linkedin.com/in/priyanka-shinde-67024a64/
https://www.linkedin.com/in/priyanka-shinde-67024a64/
http://www.montel.energy/
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Swedish wind farms face tlagging profitability
amid oversupply

(Montel) Onshore wind farms in northern Sweden have
struggled with waning profitability this year due to an
oversupply that has weighed on average spot prices.
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Balancing power costs cut Nordic wind
producer’s revenues in halt

(Montel) Swedish wind power cooperative Solivind will halt
output over weekends after losing half its revenues to

balancing power costs in March, it told Montel on
Wednesday.

NNNNNNN
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IMBALANCE PRICES - FINLAND

000 4 = Flimbalance Price

4000 4

2000 A1

1000 4

imbalance Pnice (EUR/MWh)

-1000 1

v . A r .

Nov Dec jan Feb Mar

o rnANSEN
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WIND POWER CHALLENGES

REVENUE IMBALANCE
COST
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WIND POWER CHALLENGES

REVENUE IMBALANCE
COST
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WIND POWER CHALLENGES

REVENUE IMBALANCE
COST
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WIND POWER CHALLENGES

HIGH WIND OUTPUT?

REVENUE IMBALANCE
COST
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WIND POWER CHALLENGES

HIGH WIND OUTPUT

REVENUE IMBALANCE
COST
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WIND POWER CHALLENGES

mFRR EAM & aFRR
energy market prices?

REVENUE IMBALANCE
COST
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WIND POWER CHALLENGES

mFRR EAM & aFRR
energy market prices

REVENUE IMBALANCE
COST
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WIND POWER CHALLENGES

IMBALANCE
REVENUE COST
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ELECTRICITY | WIND

Wind output curbed amid extreme
balancing prices - consultant

(Montel) Extreme prices in the new Nordic balancing market
have led wind power producers in southern Sweden to
reduce their output to avoid the risk of imbalance, the CEO of
consultancy Bodecker Partners said on Thursday.

rANSEN
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BALANCING POWER PRICES FROM
+-10 000 €/ MW TO HIGHER?

rANSEN
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MIN & MAX PRICES IN MARI AND PICASSO

99 999 €/ MW

16 000 €/MW
15500 €/ MW
15000 €/MW

10 000 €/ MW

rANSEN
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MARI AND PICASSO - DYNAMIC MIN/MAX PRICES

How min & max prices can be increased?

© HANSEN TECHNOLOGIES rANSEN



MARI AND PICASSO - DYNAMIC MIN/MAX PRICES

© HANSEN TECHNOLOGIES rANSEN



MARI AND PICASSO - DYNAMIC MIN/MAX PRICES

At least two
events within
30 days...

© HANSEN TECHNOLOGIES rANSEN



MARI AND PICASSO - DYNAMIC MIN/MAX PRICES

At least two
events within
30 days...

...during two
different
days

© HANSEN TECHNOLOGIES rANSEN



MARI AND PICASSO - DYNAMIC MIN/MAX PRICES

At least two
events within
30 days...

...during two
different
days

© HANSEN TECHNOLOGIES

Maximum
price is
increased by
500 €/MWh

Transition period ‘

28 days
rANSEN



MARI AND PICASSO - DYNAMIC MIN/MAX PRICES

© HANSEN TECHNOLOGIES rANSEN



MARI AND PICASSO - DYNAMIC MIN/MAX PRICES

Volume-weighted average
price of activated aFRR

Volume-weighted average
price of activated aFRR

energy (up) exceeds 70 %
of the maximum price

energy (up) exceeds 70 %
of the maximum price

© HANSEN TECHNOLOGIES HANSEN



MARI AND PICASSO - DYNAMIC MIN/MAX PRICES

Volume-weighted average
price of activated aFRR
energy (up) exceeds 70 %
of the maximum price

Activated mFRR energy
(up) exceeds 70 % of the
maximum price

Volume-weighted average
price of activated aFRR
energy (up) exceeds 70 %
of the maximum price

Activated mFRR energy
(up) exceeds 70 % of the
maximum price

© HANSEN TECHNOLOGIES
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MARI AND PICASSO - DYNAMIC MIN/MAX PRICES

Volume-weighted average
price of activated aFRR
energy (up) exceeds 70 %
of the maximum price

Activated mFRR energy
(up) exceeds 70 % of the
maximum price

Border capacity
limitations (import) to the
bidding zone in
the mFRR-Platform is at
least equal to the sum of
the volume of bids
offered in the
mFRR-Platform and
aFRR-Platform in that
bidding zone by its
largest BSP in the
positive direction

Volume-weighted average

price of activated aFRR
energy (up) exceeds 70 %
of the maximum price

Activated mFRR energy
(up) exceeds 70 % of the
maximum price

Border capacity
limitations (import) to the
bidding zone in
the mFRR-Platform is at
least equal to the sum of
the volume of bids
offered in the
mFRR-Platform and
aFRR-Platform in that
bidding zone by its
largest BSP in the
positive direction

HANSEN TECHNOLOGIES
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MARI AND PICASSO - DYNAMIC MIN/MAX PRICES

High aFRR energy prices High aFRR energy prices

High mFRR energy prices High mFRR energy prices

Border capacity Border capacity
limitations limitations

© HANSEN TECHNOLOGIES HANSEN




IMBALANCE
COST RISK +
MANAGEMENT

REVENUE
MAXIMIZATION

rANSEN
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MULTI-MARKET OPTIMIZATION
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MULTI-MARKET OPTIMIZATION

Wind forecast
uncertainty
management

Try to buy-back
already sold
energy

Revenue
expectation e.qg.
from day-ahead
market

Imbalance cost Sell possible
risk management "excess”
production

Optimization Realized

between up and capacity market
down directions

Wind forecast
uncertainty
management

Trade closer to
gate closure

trades

aFRR & mFRR Day-ahead
capacity market market

(Continuous

rnANSEN
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MULTI-MARKET OPTIMIZATION

Wind forecast
uncertainty
management

Try to buy-back
already sold
energy

Revenue
expectation e.qg.
from day-ahead
market

Imbalance cost Sell possible
risk management "excess”
production

Optimization Realized

between up and capacity market
down directions

Wind forecast
uncertainty
management

Trade closer to
gate closure

trades

. aFRR & mFRR Day-ahead
capacity market market

(Continuous

rnANSEN
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¥ Download template E."Daste values

.or preduction plan .or production plan

Down-direction flexible Up-direction flexible

. - - Uminus® X MW, . - minus” X MW,
Time clapamty (%5 of productmndepending on which Dnec?pamty (% of prcz»du::‘t|0|n{:|{_}'m”dil,_"g on which one
__p_a_nj__ is smaller plan) is smaller
|
HH+0 1 89% : S MW 99 % 6 MW
: I
|
HH+1 : 95% | S MW 99 % 6 MW
! )
HH+2 : 94 % : 6 MW 89 % 6 MW
: I
HH+3 : 93 % : 7 MW 88 % 7MW
! !
HH+4 : 92% |1 8 MW 87% 8 MW
I !
HH+5 I 91% : 9 MW 86 % 9 MW
- I
! i
HH+6 : 90% 1 10 MW 85% 10 MW
: !
HH+7 1 82% : T MW 84 % MW
: I
|
HH+8 : 88% 12 MW 83% 12 MW
! )
HH+9 : 87 % : 13 MW 82% 13 MW
|
1

Cancel Save

rANSEN
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APIs FOR AUTOMATIC UPDATES

wind or solar asset forecast uncertainty

GET /forecast_uncertainty Getwind or solar asset forecast uncertainty data.

wind or solar uncertainty

POST /forecast_uncertainty Save wind or solar uncertainty data.

rANSEN
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MULTI-MARKET OPTIMIZATION

Wind forecast
uncertainty
management

Try to buy-back
already sold
energy

Revenue
expectation e.qg.
from day-ahead
market

Sell possible
"excess”
production

Imbalance cost
risk management

Optimization Realized

between up and capacity market
down directions

Wind forecast
uncertainty
management

Trade closer to
gate closure

trades

. aFRR & mFRR Day-ahead
capacity market market

(Continuous

rnANSEN
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If day-ahead price is not higher  ..then sell X % of forecasted

than... production to day-ahead
market
1 0 o
2 2 10
3 &4 23
4 b 43
3 a8 70
6 10 90
7 12 95

Cancel

rANSEN

© HANSEN



If day-ahead price is not higher  ..then sell X % of forecasted

than... production to day-ahead
market
If day-ahead price is
not more than 0 €/ MW... 1 0 0 ...then sell nothing
2 2 10
3 4 25

4 B

3 8 70
6 10 90
7 12 95

Cancel

rANSEN
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If day-ahead price is not higher  ..then sell X % of forecasted

than... production to day-ahead
market
1 0 0
If day-ahead price is 5 5 o ...then sell 10 % of
not more than 2 €/ MW... forecasted production
3 4 25

4 B

3 8 70
6 10 90
7 12 95

Cancel

rANSEN
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If day-ahead price is not higher  ..then sell X % of forecasted

than... production to day-ahead
market

1 0 0

2 2 10
If day-ahead price is 3 . . ...then sell 25 % of
not more than 4 €/ MW... forecasted production

& &

5 a 70

6 10 a0

7 12 95

Cancel

rANSEN

© HANSEN



MULTI-MARKET OPTIMIZATION

Wind forecast
uncertainty
management

Try to buy-back
already sold
energy

Revenue
expectation e.qg.
from day-ahead
market

Imbalance cost Sell possible
risk management "excess”
production

Optimization Realized

between up and capacity market
down directions

Wind forecast
uncertainty
management

Trade closer to
gate closure

trades

. aFRR & mFRR Day-ahead
capacity market market

(Continuous

rnANSEN
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UTILIZE MORE RELIABLE
WIND FORECAST CLOSER TO
DELIVERY PERIOD

rANSEN
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TRADING CLOSER TO GATE CLOSURE

Trading threshold

I Imbalance or available capacity

Only 20 MW
can be traded

Imbalance forecast or available capacity (MW)

. Intraday gate closure

rANSEN

More than 5 h 5-4h 4-3h 3-2h 2-1h Last 1 h
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TRADING CLOSER TO GATE CLOSURE

Trading threshold

I Imbalance or available capacity

Imbalance forecast or available capacity (MW)

. Intraday gate closure

rANSEN

More than 5 h 5-4h 4-3h 3-2h 2-1h Last 1 h
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TRADING CLOSER TO GATE CLOSURE

Trading threshold

I Imbalance or available capacity

Imbalance forecast or available capacity (MW)

. Intraday gate closure

rANSEN

More than 5 h 5-4h 4-3h 3-2h 2-1h Last 1 h
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TRADING CLOSER TO GATE CLOSURE

Trading threshold

Imbalance or available capacity

Imbalance forecast or available capacity (MW)

. Intraday gate closure

rANSEN

More than 5 h 5-4h 4-3h 3-2h 2-1h Last 1 h
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TRADING CLOSER TO GATE CLOSURE

Trading threshold

Imbalance or available capacity

Imbalance forecast or available capacity (MW)

. Intraday gate closure

rANSEN

More than 5 h 5-4h 4-3h 3-2h 2-1h Last 1 h
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TRADING CLOSER TO GATE CLOSURE

Trading threshold

Imbalance or available capacity

Imbalance forecast or available capacity (MW)

. Intraday gate closure

rANSEN

More than 5 h 5-4h 4-3h 3-2h 2-1h Last 1 h

© HANSEN



TRADING CLOSER TO GATE CLOSURE

—

5
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Randomization ran

Randomization range (£]**:

15 ]
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I e B e R e e B e e Trading threshold (sell)
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o Dgc i
: 14
g o8 12 o
o -
=1 @ E 0.7 a
% 0.6 P 10 2
g =
e (o) g 05 8 g
=
2 04 ) s 2
£ 03 , %
o (0 ) g o2 3
O
2
o
o+ (0 ) 0 ee-0
Time-to-nate-rlnsure (mind
1)
(o)
o)
(o)

rANSEN

© HANSEN



TRADING CLOSER TO GATE CLOSURE

Mal

s

Monitoring Settings Position specific settings Area specific settings Process logs

Background
=0
- - -
. R i ; mizi ; ; — + Loss compensation in
Hansen Trade Multi-Market Optimization for wind power assets is used for optimizing wind power production so that all whosale power markets are Wind power s
considered. Typically, wind power assets are sold to day-ahead market only, and there might be price-dependent day-ahead sell order so that nothing is forecast « Capacity split between
sold with negative prices. However, from technical perspective wind power assets can often be traded in all or most of wholesale markets, including both up / down directions
power exchanges and ancillary markets. For example, sometimes day-ahead price can be low, and it could be possible to get more revenue by allocating
(part of) production capacity to mFRR capacity up market up. Multi-Market Optimization means that it is necessary to take into account revenue Forecast ] ‘ T Day-ahead market
uncertain
opportunities from all available markets when doing bidding and allocation decisions. marginsty
Multi-Market - Take realized capacity
Optimization trades in to account
aFRR and mFRR Capacity Markets " Engine
. ice —— Intraday markets
The solution takes wind power production forecast as input information. Then the system subtracts “safety margins” from the original wind power forecast Day-ahead price Decision-making
forecast based on profitability
so that the actual input for capacity market optimization is lower than actual expected wind power production. This is because wind power production [+ other markets across markets
forecasts will be updated multiple time before the actual delivery period, and therefore there is risk that wind power forecast will be updated so that the aFRR and mFRR

L - . . - . ) . energy markets
actual preduction is less than what was originally expected. In this case, if the original wind power production forecast would have been used as input

information without any safety margins, too much capacity would have been sold.

On high level, if the wind power asset is active and producing wind power, part of this production can be offered to aFRR and mFRR capacity markets for
down direction (decrease production). Down direction would be “natural” in this case because the asset is already producing electricity and therefore it

would be ready to decrease its production.

The wind power asset can be offered also to aFRR and mFRR capacity markets for up direction. If the up-direction bid would get accepted, then the wind
power asset needs to reduce its production i.e. produce less than what wind velocity would generate without this kind of forced limitation. This means that
the wind power asset does not get revenue from day-ahead market for the reduced part of production, and it needs to be compensated in capacity market
bid pricing. For example, if day-ahead price forecast would be 10 €/MW, then the up-direction capacity bid price needs to be at least 10 €/MW. In other
words, it would make sense to allocate part of the wind power capacity to up-direction capacity market, if it is possible to get better price from capacity

market compared to day-ahead market.

rANSEN
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HANSEN TRADE MULTI-MARKET OPTIMIZATION

41 WIND POWER

X+ SOLAR

*1  ELECTRIC BOILERS

CRYPTO-MINING DATA CENTERS

%} BESS
nANSEN
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HANSEN TRADE MULTI-MARKET OPTIMIZATION

FCR-N, hourly market, Finland
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HANSEN TRADE MULTI-MARKET OPTIMIZATION

aFRR capacity market down, Finland
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HANSEN TRADE MULTI-MARKET OPTIMIZATION

aFRR capacity market up, Finland
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MULTI-MARKET
OPTIMIZATION
BECOMES
STANDARD

rANSEN
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NEW ASSET /

MULTI-MARKET

CLIENT
OP;é“é'gGE'gN DEPLOYMENT
NEEDS TO TAKE
STANDARD MINUTES

rANSEN
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DEVELOPMENT
STRATEGY
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-~ NEW MODULE
-~ NEW FEATURE
- NEW GEOGRAP
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-~ NEW MODULES

<1> HansenTrade”

=

Multi-market
Optimization

<1> HansenTrade”

A~

A

Intraday Trading

<1> HansenTrade”

I

Day-ahead
Trading

N
X
.
Intraday
Auctions

<1> HansenTrade”

<1> HansenTrade”

B

Regulating
Power (mFRR)

<1> HansenTrade”

A
ﬂ-(ﬂ-{

FCR

<1> HansenTrade”

®
Power Market
Analytics

<1> HansenTrade™

I‘\

Power Plant
Failure Alarms

=

Position
Monitoring

<1> HansenTrade”

<1> HansenTrade”

<'T> HansenTrade”

[~

aFRR

© HANSEN
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-~ NEW MODULE

@ HansenTrade"

)

Local Flex
Trading

@ HansenTrade"

© HANSEN
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LOCAL
FLEX
TRADING
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LOCAL FLEX TRADING NODES
| GOPACS

E Bidding & trade result handling solution for local congestion
management related trading

« NODES, GOPACS etc...
Currently, NODES has liquidity challenges in Finland (and Sweden)

« Hansen Trade implementation will be driven by Norwegian customers

1 Hansen Trade solution is similar as the FCR solution

rANSEN
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TRADING
ANALYTICS

rANSEN

NNNNNNN



TRADING ANALYTICS

&, Module for analyzing and improving intraday trading performance
# Detailed intraday trade data from power exchange
B Combined with third-party data + customer’s other data

Trading performance analysis
 Basics
* Too late, too early?
« Utilization of external data (price forecasts etc...)

& Al component included

%, Connection to Hansen Trade Intraday Trading Dynamic strategy tool
« Or export to some other system

rANSEN
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-~ NEW FEATURES
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INTRADAY
ARBITRAGE
TRADING

rANSEN
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INTRADAY
ARBITRAGE
TRADING

AAAAAAAA

IIIIIIII
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INTRADAY
ARBITRAGE
TRADING

IIIIIIII
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INTRADAY ARBITRAGE TRADING

JM Arbitrage trading within a single product (=period)

AAAAAAAAA

« Buy at low price — Sell later
« Sell at high price — Buy later

@ Identify "momentum” and open trading position ASK PRICE
 Close the trading position by using normal static and dynamic strategies
(43 For BESS or speculative trading BID PRICE

Many optional strategy options for entry logic

rANSEN
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ENTRY LOGIC

rANSEN
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ENTRY LOGIC - INPUT VOLUME

Buying input volume
Source of buying input volume

Ul v

Buying input volume Ul value [MW)

5

Buying input volume EDM time series

time_series_c

rANSEN
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ENTRY LOGIC - PRICE LIMIT

Buying price limit

Enable

Source of buying price limit:

Ul v

Buying price limit Ul value (€/MW)

35

Buying price limit EDM time series

time_series_a

rANSEN
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ENTRY LOGIC - MOMENTUM

Buying momentum ——

Enable
X trades of last 10 trades at increasing price
7/ v

rANSEN
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ENTRY LOGIC - VWAP MOMENTUM

VWAP buying momentum ——

Enable
Last trade X €/MW higher than last 5 min VWAP
05 v

© HANSEN HANSEN



ENTRY LOGIC - SPREAD LIMIT

Spread limit

Enable

Source of spread limit:

Ul -

Spread limit Ul value (£/MW)
5

Spread limit EDM time series

time_series_x

rANSEN
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ADJUSTED mFRR
ACTIVATION REQUEST
ALARM

rANSEN
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ADJUSTED mFRR
ACTIVATION REQUEST
ALARM

ALARM IN CASE OF CHANGED ACTIVATION ONLY

rANSEN
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MULTI-MARKET
OPTIMIZATION FOR
NEW ASSET CLASSES

(INDUSTRIAL CONSUMPTION)

rANSEN
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DAY-AHEAD EXCLUSIVE
GROUP ORDER
GENERATOR

OPTIMIZE ELECTRICITY PROCUREMENT FOR
INDUSTRIAL CLIENTS

rANSEN
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- NEW GEOGRAP
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NEW AREAS - WORK IN PROGRESS

B aoFRR capacity + energy market for Estonia

== MFRR & aFRR capacity + energy market + FCR market for Latvia
ma MFRR & aFRR capacity + energy market + FCR market for Lithuania

rANSEN

NNNNNNN



...AND LOT OF
BACKGROUND
WORK
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INTEGRATION DEMO

* Need: EDM systems needs to integrate with new systems
constantly to manage in changing energy landscape

* Problem: Many systems needs a lot of costly time and version

updates for new integrations
Use new data

Define message content

Read and store time series data
Schedule API call

rANSEN
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EXCEPTION FOLLOW-UP DEMO

* Problem: Rarely special exceptions occur that are not actively
monitored. In such cases, you want to receive separate
information about this. Typical use cases are exceptional prices
or imbalances.

 Result: EDM gives a notification, when you need to react React!

Validation for missing input
S Email when this occurs g
: Manual acknowledgement

rANSEN
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EXCEPTION FOLLOW-UP DEMO

» Hansen EDM has different validators for processing (like
messaging bottlenecks), time series data (like missing or invalid
values)

« Different validation errors can be monitored, and they can also
trigger sending emails with configurable subject and body:

Error occurred: Imbalance limit validator

g Ediel 2+ Reply #. Replyall ~ Forward & 4
B 1o @ 5akari Seppild Tue 2026-01-27 1511

Imbalance limit validator: Value 10.0 at time 29.01.2026 10:00 CET is abowve the limit value 5.0, object Imbalance

“—y Reply r# Forward

rANSEN
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HANSEN EDM
CONFIGURE ANY CALCULATION

Flexible Calculations — With Your Business Logic

= Connected to SCADA for Production Control

= Real-Time Production Versus Optimized Production Scheduling
= Operational Efficiency Calculations

= Flexible Cost and Performance Modeling Across Asset Types

= Power Plant Modeling for Production and Revenue

= Scenario-Based Production and Cost Simulations

= Custom Forecast Adjustment Models

= Internal Imbalance Cost Modeling

= Wind Power Land Ownership Calculation and Invoicing HansenEDM
= Asset Shareholder Ownership and Invoicing Calculations

= Contract-Based Pricing and Settlement Logic

= KPI and Dashboard Calculation Framework
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CREATING BENEFITS TOGETHER

HansenEDM ot ANSEN

- Hansen EDM has Configurability & adaptability
to integrate and aggregate any energy asset

data!
* Interfaces can be configured without

development or upgrades even by end user!
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