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Agenda for the Day

Opening of the Event

9:15-9:45 Welcome to the Balance Service Day!
Pasi Lintunen, Balance Service Manager, Fingrid Oyj

Overview of the Past Year and Changes in the
Balance Service

9:45-10:15 The Past Year in Numbers
Jukka Kakkonen, Expert, Fingrid Oyj

10:15-11:00 Terms and Conditions of the Balance
Service and Their Changes
Heikki Raatikainen, Expert, Fingrid Oyj

11:00-12:00 Lunch Break

FINGRID




Forecasting Capability and the Importance of Current Topics and Development Outlook

Forecasts in Electricity Markets 14:45-15:15 eSett’s Current Overview

12:00-12:20 The Need for mFRR Regulation and Olli Vainikainen, Specialist, eSett Oy

Fingrid’s Forecasting Capability 15:15-15:45 Development of Balance Settlement in
Véind Valli, Specialist, Fingrid Oyj Datahub

12:20-12:40 Pilot Project on the Utilization of Marko Juslin, Expert, Fingrid Datahub Oy
Consumption Plans 15:45-16:00 Summary of the Day

Veli-Petteri Liedes, SpeCia”St, Fingrid Oy_[ Maria Joki-Pesola, Unit Manager, Fingrid Oy_/

12:40-13:00 Rapid Power Changes in Production, 16:00—18-00 Afterwork
Consumption, and Energy Storage

Véind Valli, Specialist, Fingrid Oyj

13:00-14:00 Customer Presentations — The
Importance of Forecasts for the Balance Responsible
Party

Mika Jantunen, Technology Director, llmatar Energy Oy
Antti Rautiainen, Risk Management Manager, Pohjois-
Karjalan Sadhké Oy

14:00-14:45 Coffee Break
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What fees are charged from balance
responsible parties?

* Fixed weekly fee 18
1,6
. 1,4 \
* Volume fee for the balance responsible party actual M\
consumption and production during the :
imbalance settlement period ® 8
0,6
. . 0,4
* Imbalance fee for imbalances in the .
imbalance settlement period of the balance : v
C T Kuukaudet T
mmmmm = Tasepoikkeaman volyymimaksu [€/MWh] e====Tyotannon ja kulutuksen volyymimaksu [€/MWh]
Fixed weekly fee
30 30 30 30 30 30 30 * In December 2025, no volume fee for production and consumption
Volume fee for was invoiced
production and 0,65 1,05 1,35 1,66 1,73 1,33 1,50

consumption

Imbalance fee 1,15 1,15 1,15 1,15 1,15 1,15 1,15

FINGRID
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What is covered by balance service fees?

Reserve costs included in the balance service

MmFRR (Manual frequency restoration reserve)

aFRR (Automatic Frequency Restoration Reserve)

FCR-N (Frequency Containment Reserve for Normal Operation)
Fingrid's reserve power plants

Other operating expenses of balance service

» Costs arising from the settlement of imbalances by balance responsible
parties

* Imbalance costs, including imbalance trading with neighbouring countries
and reserve energy transactions

FINGRID
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How customers see the balance service?

Good and functional

v The basic imbalance settlement process is
considered reliable and the service is generally
satisfied.

v eSetti's service is good, and no significant
development proposals have been made for
operating methods or services.

v' Communication on balance service fees and
their changes is clear.

v' The roles between Fingrid and eSett is clear to
most

Room for development and improvement

v Preliminary imbalance settlement data should be
made available more quickly or imbalance
settlement should be speeded up, as the
information is reliably available earlier than before.

v' The subsequent corrections to imbalance
settlement calculations have caused significant
additional work for market participants.

v' The delays in the publication of the imbalance
prices of the have caused challenges for parties.

v At the turn of the month, fast invoicing from their
own balance service customers is important to
customers; Delays in invoicing information delay
customer invoicing.

v The price formation of imbalance deviations is
perceived as difficult to understand. FINGRID
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Why it's important to keep your contact information
up to date?

The contact information of the balance responsible parties is maintained and needed for various
needs

- Communication related to the balance service agreement and imbalance settlement (e.g. changes
in balance service fees, webinars, general communications)

- Matters related to collateral and its sufficiency
- Informing about electricity shortages

« 24/7 availability for balance sheet activations etc.

According to the balance service agreement, the balance responsible party has the obligation to
maintain their own contact information

eSett maintains the contact information of the balance responsible parties, and it has been agreed
with eSett that the contact information of all balance responsible parties will be checked and updated
in real time. The contact information will also be updated in Fingrid's customer information system.

FINGRID
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New balance responsible parties have entered
the market

Tasevastaavien ja reservitoimittajien lukumaara
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The volume fee for production and consumption has been reduced
following a decrease in reserve capacity procurement costs

Tasepalvelumaksuilla katettavien reservikapasiteettien hankintakustannukset seké tuotannon ja kulutuksen volyymimaksun kehitys
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Imbalances
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The surplus of balance responsible parties has remained
stable, while the deficit has increased since 2023

Tasevastaavien tasepoikkeamat suunnittain (GWh)
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Net imbalance volumes have decreased
slightly

Absoluuttinen tasevastaavien nettotasepoikkeama keskitehona (MW)
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The net imbalance varies and can be
significant at times

Tasevastaavien nettotasepoikkeama tehona (MW)
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Reserve activation volumes have increased

Reserviaktivoinnit kuukausitasolla (MWh)
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MFRR energy supply has increased, but there
are occasional shortages

Saatotarjonta ja aktivoinnit

@ Tasesaato ylos SA (MW) @Tasesaato alas SA (MW) @ Tasesaatd ylos DA (MW) @ Tasesdato alas DA (MW) @ Erikoissaatd ylos (MW) @ Erikoissaats alas (MW) @ Ylossaatotarjousmaars... @ Alassaatotarjousm... +Saatétarve (MW)

2,000

1,000

-1,000

-2,000

-3,000

Oct 2025 Nov 2025 Dec 2025 Jan 2026 Feb 2026 Mar 2026

FINGRID

Julkinen



Net surpluses materialize as down regulation

Eri sdatdsuuntien osuudet varteista

100%
80%
60%
40%
20%

0%
Jca)m 2024 Jul 2024 Jan 2025 Jul 2025 Jan 2026

Saatosuunta ®alas ®ei suuntaa ®ylos

FINGRID

Julkinen



Imbalance Price and Costs
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Imbalance price spikes have become less
frequent

Tasepoikkeaman hinnan ja DA-hinnan ero suunnittain
600
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Imbalance price trend is positive in up regulation and
negative in down regulation

Tasepoikkeaman hinnan ja DA-hinnan ero suunnittain, 28 paivén liukuva keskiarvo
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The imbalance price Is determined either by the aFRR
price or the mFRR price

Tasepoikkeaman hinnan vastaavuus DA-, aFRR- ja mFRR-hintojen kanssa (%) Tasepoikkeaman hinnan vastaavuus DA-, aFRR- ja mFRR-hintojen kanssa (%)
100% 100%
80% 80%
60% 60%
40% 40%
20% 20%
0% 0%
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®aFRR ® mFRR ® Day-ahead ® aFRR ® mFRR ® Day-ahead
Down regulation Up regulation
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Surpluses now frequently come at a cost

Negatiivisen tasepoikkeaman hinnan varttien lukumaaran kertyma (vuodessa

Negatiivisen tasepoikkeaman hinnan varttien osuus
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Significant differences in imbalance costs
across balance responsible parties

Tasevastaavien lisdarvo per tasepoikkeama-MWh 19.3.2025 - 31.3.2026
Vuosi @2025 @2026

40.00
20.00
O T e it

e Median 2026: ~-11 €/ MWh
=
w» -20.00

-40.00

The points represent different balance responsible parties.
-60.00 The balance-responsible-party-specific value added per imbalance MWh has been

calculated on a quarter-hourly basis from the imbalance volume as well as the imbalance

price and the day-ahead price. The annual total value added has been divided by the sum of

the absolute imbalance volumes of the balance responsible party. On a quarter-hourly level,

positive value added consists of electricity sold at prices higher than the day-ahead price and FINGRID
electricity purchased at prices lower than the day-ahead price

Julkinen
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Overview of ongoing terms and conditions
processes for balance responsible parties

Terms and conditions for balance responsible parties

1. Changes to the terms and conditions for balance responsible parties 5/2025 (Spring 2025)
2. Changes to the terms and conditions for balance responsible parties 11/2025 (MARI changes)

3. Changes to the terms and conditions for balance responsible parties 3/2026 (Collateral model and
energy storage)

Terms and Conditios for BRPs

Status

2025

2026

10

Spring 2025 (05/2025)

Sent for approval

MARI -changes (11/2025)

Sentfor approval

Collateral model (03/2026)

Sentfor approval

NRA approval

NRA approval

Julkinen

NRA approval
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Changes to the terms and conditions for
balance responsible parties 5/2025

Appendix 1, Part 2: General terms and i1y 8
conditions of imbalance settlement 1 | <

* |ncrease of the minimum collateral
requirement to 200 000 euros

« Small-scale generation removed from
imbalance settlement

« Added the treatment of energy storage in
imbalance settlement

Appendix 2: Payment components and
determination of charges

« Added compensation model for independent
aggregation paid to the balance responsible

party

FINGRID

Julkinen



Changes to the terms and conditions for
balance responsible parties 11/2025

Appendix 1, Part 1: General terms for balance
management:

» Submission of production plans 25 min
before the start of the imbalance settlement
period

A L
A L e LSS S

Appendix 2: Payment components and
determination of fees:

« Dominating regulation direction by bidding
zone and based on the satisfied demand

 The incentive component is discontinued

« The value of avoided activation is based
either on the price of scheduled activation of
MFRR or on Finland’s local mFRR bids

FINGRID
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Rajattu

Changes to Balance Responsible Parties’

Terms 3/2026

Appendix 1, Part 2: General terms for
imbalance settlement

The collateral model for balance responsible
parties has been updated

Treatment of charging energy for energy
storage as consumption (in connection with
other production)

Establishment of metering grid areas for
production and batteries

FINGRID



Balance Responsible
Parties Terms and
conditions 3/2026 —
Changes related to energy
storages

FINGRID



Charging of energy storage when connected to other
production

Current treatment

« If an energy storage system is connected to a production unit and the
production unit generates energy, charging the energy storage system can be
treated as the production unit’'s own-consumption. Charging and discharging of
the energy storage system can be netted against the production unit’s

generation.

Tax Authority quidance
« The Tax Authority has specified that own-consumption electricity is specifically

the electricity consumed within the energy storage own consumption equipment,
and not all electricity charged into the energy storage system.

FINGRID
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Settlement of energy storages

1 MW or larger Under 1 MW

With other production

4 ) 4 ) 4 )

Discharging = Discharging = Disharging can be
Production Production netted

. J \ J . J

onoumplio Charging = S eparatoly 25
Consumption Consumption consumption

. J . J . J

. Own consumption\
Production plan equiptment can

required be netted

. J/ . J/

FINGRID
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Establishing a
metering grid area

1 MW and larger production and energy
storage systems

- Handled primarily as a production unit
within the metering area to which the
connection is made.

- The parties may jointly agree to establish
a separate metering area

Clarification to the previous BRP condition
entry: A separate metering area does not have
to be established for a power plant.

Exception: The power plant is connected
directly to the national transmission grid

Julkinen



Balance Responsible

Parties Terms and
conditions 3/2026 —
Collateral model

FINGRID
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Why is the collateral model being developed?

Market has - Price volatility has increased; collateral must
changed react faster

» Current model may not match actual

Coverage gaps counterparty risk (over/under-collateral)

* More frequent; current calculation zeros

Negatlve Prices them out and understates risk

 Obligation to include production in the

Production collateral formula

FINGRID



ulkinen

Core idea of the new collateral model

* Collateral uses more recent final
Up-to-date data settlement data to track risk better

Production « Model treats production as a risk-
reduces risk reducing factor

Negatlve prices Risk also exists with negative prices

Included

FINGRID



Balance Responsible

Parties Terms and
conditions 3/2026 —
Collateral formula

FINGRID



Current and proposed new collateral formula

Part 1 Part 2

f% ( A |

Current: collateral requirement=3 % (S1+S)+ ms= (V1 +V2) * P

price \ J | }

| |
Part 1 Part 2

« Part 1 of the collateral formula provides for incurred but not yet paid costs related to balance
responsible parties. These include imbalance settlement costs as well as volume fees for the balance
responsible parties’ production and consumption and for the imbalance volume.

« Part 2 of the collateral formula provides estimation for a situation where the balance responsible
party’s electricity procurement stops and the balance responsible party relies on balancing energy for
one day.

FINGRID
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Risk position of balance responsible parties’
payments

Collateral requirement = Sdeviation + M * (V consumption + Vsates = Vproduction) * Paverage-
price

Current:

» Based on average of three invoiced weeks
* Delay in the response

* Final imbalance settlement data and payments closer to the calculation time
« Better alignment with actual outstanding receivables

FINGRID
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How are imbalance costs calculated in the new

model?
Collateral requirement = Spayments *+/Sdeviation ¥ M * (Vconsumption + Vsales = Vproduction) * Paverage-
price

- Current:

« Based on three invoiced weeks
« Delay in the response

* New:

« Calculated in two steps

* Actual costs for purchases and sales (8 vrk)

- An estimate is calculated for the open period (13 days) } Unpaid costs for 3 weeks
« Better alignment with actual outstanding receivables

FINGRID
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Adjustable production has a greater impact
as a factor reducing the collateral requirement

Collateral requirement = Spayments + Sdeviation + M * (Vconsumption + Vsales ' Paverage-
price

Production flexibility is considered by examining the day-ahead market price achieved by the
balance responsible party’s production

1. On the collateral calculation day, the average price for the week under review is calculated
2. For this period, production totals are calculated per 15-minute interval for intervals both below

and above the average price
3. Production from intervals below the average price is counted at 25% and from intervals above at

75%.

FINGRID

Julkinen



Negative prices are taken into account as
absolute values

Collateral requirement = Spayments + Sdeviation + M * (V consumption + Vsales = Vp,mﬁ
price

Current:

* A negative price is treated as zero

New:

« The price is taken into account as an absolute value
* Risk exists regardless of the sign of the price

FINGRID
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Imbalance price changes
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Imbalance price calculation will change on 1

June 2026

Change

MFRR has been activated in the dominating
regulation direction:

« The aFRR and mFRR price components are
taken into account in the imbalance price
calculation on a volume-weighted basis

« The volumes used for weighting are the
satisfied aFRR need and energy activated in
Finland from mFRR

 |f mFRR is activated to opposite direction, the
imbalance price is calculated using the
current marginal price formula

Estimates of the impacts of the change

On average, the imbalance price difference
from the day-ahead price decreases

Balance responsible parties’ imbalance costs
decrease

Balance responsible parties’ collateral
requirements decrease slightly

The share of service income received through
Fingrid's balancing energy trading decreases

The share of service income received via
payment components of Fingrid’s production
and consumption, and imbalance volume
fees, increases

FINGRID



Balance responsible parties’ terms and
conditions are being developed to reflect
a changing operating environment —
Market participants can influence this by
actively participating!





http://www.fingrid.fi/

£
(G c *-

ICE OF 0
RICITY M \KE'

Q 4 FINGRID



29.4.2026 / Vaino Valli, Fingrid Oyj
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Regulation and
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Capability

@55 FINGRID

fingrid.screen.io/tase26




Imbalance forecast is used for determining
MFRR demand

* In the determination of mMFRR demand, power system imbalance is forecasted for the
next quarter-hour (15-30 minutes ahead)

» Imbalance forecast is used for determining the mFRR demand
« mFRR request is formed by taking the average of three 5-minute forecast values for
each quarter-hour

« The mFRR request is sent to the Nordic market platform (Nordic Libra), where the
algorithm (AOF) determines how much of the mFRR demand is activated in each

bidding zone

Activation
need

Nordic Libra /
AOF

MFRR
request

Imbalance
forecast

FINGRID
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The market actors’ ability to forecast their production
and consumption affects the system imbalance

Factors affecting the system 5000
Imbalance

5500

« Time of the day, day of the week, time of the

5000

year
 \Weather 4500
* Power system faults = 4000
ACE OL describes the control area 2500
imbalance before reserve activations S0
o Calculated from the difference between 2500
measured and planned flow for Finland where
the impact of activated reserves is subtracted M e ssgssssssssss s
* Important refe_rence: how much mFRR should — Day-ahead wind power forecast
have been achvated” —— Wind power measurement

ACE OL = Area Control Error Open Loop F I N G R I D

Julkinen



Why the quality of the imbalance forecast is
|mportant7

Imbalance forecast determines how much mFRR is activated
to cover the imbalance

« Imbalance forecast error impacts the balancing of the whole
power system

» Imbalance forecast accuracy affects: | -7
. . . mMFRR
+ Volume and price of mFRR activation <
Vg
// I

« Volume and price of aFRR activation Imbalance ) -
. (ACE OL) aFRR .
° Imbalance pr|Ce Ye Frequency
deviation

« Frequency quality and FCR activation

The better the imbalance forecast, the more cost-
effective it is to balance the power system

FINGRID
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Challenges of imbalance forecasting

Quick changes in the imbalance 1000

» Difficult to forecast by statistical methods o

* Expensive errors 600

400
Imbalance noise
200

» The system is varying
 Everything cannot be forecasted—> better to
average than to try to catch all spikes in the -200

MW

E

-400
Market behavior

-600

» Market is based on forecasts -800

» Market reacts to price signals 1000

Data quality 1200

—— |mbalance (ACE OL) =" Imbalance forecast

FINGRID
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Fingrid develops the imbalance forecast

* Imbalance = consumption + production
+ planned flows

* Prone to errors

Original
forecast (2020)

gy :\T) (e IeZe]y{-Te il - Corrects the original forecast by

feeding back the forecast error

forecast (2021)

 Current independent model, that has
been trained with the actual imbalance
and the original forecast

* Gives weight to near history

“Enhanced”
forecast (2025)

Julkinen

MW

Mean absolute forecast error

@® Original forecast ® Autocorrect forecast ~® Enhanced forecast

350
300
250
200
150

100

January

February March

Month
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Forecast development
continues

« Fingrid develops the imbalance forecast

» Understanding of forecasts and the power
system in the same house

« Continuous work
* MARI connection
In MARI, the gate closure time for submitting
the mFRR request is 10 minutes before the

forecasted quarter-hour (compared to 15
minutes currently) - more accurate forecast

« Market participants still bear significant
responsibility for the imbalance error

Invest in forecast development and active
management of own balance!

Julkinen
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About Production Plans

« The Balance Responsible Party shall submit
production plans per control object for power
plants and energy storage facilities included in its
balance, insofar as they concern production.

« A separate production plan shall be prepared for
each power plant with a capacity of at least 1
MW.

- Power plants with a capacity of less than 10
MW may be combined into the same control
object.

* Production plans for the following day shall be
submitted no later than 17:30.

« |f the plans change, they shall be updated no
later than 25 minutes before the start of the
respective imbalance settlement period

 If intraday trading has taken place after time
gh-25, the BRP shall update the production plan
after the trade has been concluded.

Julkinen



Why Consumption
Plans?

* Production and consumption vary more than
before depending on prices and weather
conditions

* Price-responsive consumption increases
uncertainty in consumption forecasting and,
consequently, in balance and congestion
management.

» District heating was previously produced using
CHP, which has now largely been replaced by
electric boilers and has therefore shifted from
production to consumption.

« Consumption plans would improve Fingrid’s own
consumption forecasts and thereby the
balancing activation — The objective is to
integrate consumption plans into the
balancing process.

Julkinen
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Integrating Consumption Plans to part of the
balancmg process

The use of consumption plans will be tested through a pilot project.
« Consumption plans will be collected from electric boilers with a capacity exceeding 10 MW.
« The pilot will last six months and take place in winter 2026—2027.

« Consumption plans will be submitted to the same system as production plans, following the same
process.

« We have already attracted a good number of participants, but it is still possible to join
« The quality of the consumption plans will be monitored

- In addition, it will be assessed whether the imbalance error forecast was more accurate with
consumption plans than without them.

- Based on the pilot experiences, the expansion of the use of consumption plans will be evaluated.

2025 2026 2027
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12

. we I

- Analysis Implementation J Operation
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Example of variation of Electric Boilers’
consumption from January 2026
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Consumption plan message format

During the pilot, the same time limits will be applied to the submission of consumption plans as for
production plans.

Compared to production plans, submission by Balance Responsible Parties requires updating a few
fields in the ECP/EDX data exchange.

Recipient: SERVICE-FI-15MPP - SERVICE-FI-15MCP
Service name: FI-15MPP - FI-15MCP

Message type: PP-ERRP-PTA17-DTA14-15MIN - CP-ERRP-PTA17-DTA14-15MIN

As regards the structure of the planning messages, the only deviation from production plans is a
change to the BusinessType field: BusinessType v="A01"-> BusinessType v="A04"

We will send detailed instructions on the required updates to data exchange and message formats to
the Balance Responsible Parties that have expressed interest in participating in the pilot.

FINGRID
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Participate in the Consumption Plans Pilot!

rticipating in the pilot, BRPs have the opportunity to
bute to the development of imbalance deviation
asting

A successful pilot requires active participation from BRPs

For questions related to the submission of consumption
plans, feel free to email kulutussuunnitelmat@fingrid.fi

FINGRID
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Rapid Power Changes
in Production,
Consumption, and
Energy Storage
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Rapid power changes at the market time unit
shift create regulation needs

« Rapid changes in production and controllable consumption at the shift
of the market time unit (MTU) challenge the maintenance of power
system balance and can cause temporary imbalances

 Deterministic imbalances arise when production or controllable
consumption ramp rapidly at the MTU change, while other power 74
consumption changes more slowly / /

* The introduction of 15-minute markets has reduced deterministic /
imbalances e

* Price-driven power changes at the MTU change can still be /
significant and pose challenges to the power system o

~— Production + controllable consumption
— Consumption

FINGRID
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Changes in the electricity system challenge
the management of power balance

The share of fast-regulating production and

consumption will increase significantly in the
coming years

« According to Fingrid’'s estimate, by 2030 the system may include up to

approximately 30 GW of wind and solar power, electricity storage, and
electric boilers

 Part of this capacity reacts very rapidly to changes in the market prices

|dentified challenges

« Rapid changes in the wind power production around zero prices in the
day-ahead market

« Rapid power changes in controllable consumption and energy storages RID

Julkinen



Limiting the rate of power changes helps
maintaining power system balance

 The impact of a production or consumption ramp on the
power system balance depends on both the magnitude
and the rate of the power change
« Relatively small power changes may cause
frequency deviations if the rate of change is high

« Larger power changes do not necessarily disturb
power system balance if the rate of change is
sufficiently slow

Julkinen

Treshold ramping values for over frequency deviations
Load 25 GW, Kinetic energy 120 GWs

Over 50.1 Hz
Over 50.2 Hz
2100 + Over 50.3 Hz

1 1 1 1 1 1 1 1 1
0 60 120 180 240 300 360 420 480 540 600
Ramping time (s)
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Fingrid is planning introducing a limit for the rate
of power changes

Fingrid proposes that a limit on the rate of change of

scheduled power is introduced for generation, energy

storage, and controllable consumption

A draft model for limiting the rate of active power
change:

Power must change with a linear and symmetrical
ramp, starting 5 minutes before the MTU change
and ending 5 minutes after the MTU change

The limitation applies to controlled changes in
scheduled power at the MTU change

Each market participant takes into account the
impact of the ramp on their balance in the energy
that is offered for each MTU

t = market time unit shift
— production

t-5 min

t t+5 min

J

I

ramp time 10 min

FINGRID
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Next steps
N\

Fingrid asks market participants for comments of the initial draft

Fingrid continues to prepare the limitations on the rate of

change of power and will provide information as the
preparation progresses

There is no exact timetable for the introduction of the restrictions
yet

FINGRID
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Customer Presentations
— The Importance of
Forecasts for the
Balance Responsible
Party (in Finnish)
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Changing society. With Nordic renewable energy.

Tuulivoiman tuottajan ennustekyvykkyys

Fingrid Tasepalvelupaiva 29.4.2026

ILMATAR



llmatar tanaan

Uusiutuvaa energiaa

Uusiutuvan energian
11 tuotantolaitosta toiminnassa

TAHAN ASTI TULEVAISUUS
Energiavarasto toiminnassa Tehokkaat ja tuottavat
>900 MW uusiutuvan energian
Energian tuotantokapasiteetti tuotantolaitokset ja
658 MW i 0nna 2025 energiavarastot seki
1.3 TWh Tuotettua uusiutuvaa energiaa Sl l:aSipaln(z’]lc:e;E.tu
EUR >1mrd ’ vuonna 2025 uoteportfolio.

Tuulivoimaa, aurinkovoimaa ja
8 GW energiavarastoja kehitteilla

Investointipaatokset toiminnan
aloittamisen jalkeen

Tyontekijad Suomessa ja
Ruotsissa

ILMATAR
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Tuotantolaitoksemme ja
portfoliomme

Olemme lasna Suomessa ja Ruotsissa, missa
kehitimme ja operoimme erilaisia tuuli- ja
aurinkovoiman tuotantolaitoksiamme.

Meilla on toiminnassa kymmenen
tuulivoimapuistoa ja yksi aurinkovoimapuisto
seka kattava hankeportfolio Pohjoismaissa.
Lisaksi meilla on toiminnassa yksi
energiavarasto.

Olemme sitoutuneet luomaan pitkakestoista
positiivista vaikutusta ja kestavaa kasvua
vahvalla paikallisella lasnaolollamme, mika
tekee jokaisesta projektistamme
ainutlaatuisen.

82
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Toiminnassa ja rakenteilla olevat tuuli- ja

aurinko- voimapuistot seka

energiavarasto 2025

NV 0O N o i AWOWDN -

[ Y
N ~» O

MW
Isokeidas, Isojoki i& 31
Jakalakangas, Karvia % 30
Joroinen AR 5
Korpilevonmaki, Sakyla % 38
Louhukangas, Alajarvi % 143
Moksy, Alajarvi % 78
Pahkakoski, li % 186
Palma, Somero % 17
Rasakangas, Kurikka % 48
Vistervik, Kristiinankaupunki % 56
Voimamylly, Humppila-Urjala % 26
Ainola BESS, Pyhanti 3 30

Toiminnassa
ILMATAR



24/7 sahkokaupankadynti

Ymparivuorokautisen sahkokaupankaynnin perustamisen
myota olemme asemoineet itsemme taysivaltaiseksi
itsenaiseksi sahkontuottajaksi uusiutuvan energian alalla.

24/7-toiminto antaa meille yhteistydssa muun fyysisen
kaupankayntitiimimme kanssa mahdollisuuden optimoida
energiasalkkumme Nord Poolin day-ahead- ja intraday-
sahkomarkkinoilla seka osallistua reservimarkkinoille.

Hyodyntamalla reaaliaikaisia kaupankayntimahdollisuuksia
voimme maksimoida puhtaiden energialahteiden, kuten
tuuli- ja aurinkovoiman, integroinnin salkkuumme, mika
pienentaa hiilijalanjalkeamme ja edistaa puhtaampaa ja
kestavampaa energiatulevaisuutta.
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Automaattinen DA

ennuste

eLaitoskohtaiset
tuotantoennusteet

eParvimalli

eUseita palveluntarjoajia

e Paivittyy jatkuvasti

eJopa 14 vrk eteenpain

eMallin
oppiminen/kalibrointi
toteutuneen tuotannon

tietojen perusteella

5/6/2026

Ennustaminen ja jatkuva kaupankaynti

Aktiivinen kaupankdynti DA ennusteen jalkeen

A

Ennusteen manuaaliset

tarkennukset

eMahdollisesti synteesi
eri ennusteldhteista

eSuunniteltujen
huoltojen ja puuttuvan
kapasiteetin huomiointi

eMuut korjaukset
erikoistilanteisiin ja
tunnistettujen
heikkouksien osalta
(esim. jagtaminen)

- J

DA tarjoukset ja tulokset

eEnnustettu DA
tasepoikkeama

eMuodostuu avoin
positio padivansisaiselle
kaupankaynnille

Jatkuva kaupankaynti ja Fyysisen toimituksen

tuotanto jalkeen

eTuotot
reservimarkkinoilta

eKaupankaynnin
onnistumisesta kiinni

muuttuuko tappioksi selviaa
vai tuotoksi eLopullinen
e Piivansisdiset kaupat, tasepoikkeama ja

aFRR&mMFRR kustannus selvida
energiamarkkinat

eEnnuste paivittyy ja
tarkentuu

eHuollot, vikatilanteet,

. J . J

Fyysinen
toimitus

ILMATAR



Tuulivoimaennustedataa talvelta 2026
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DA ennuste on tuotantoennuste
silla hetkella kun DA tarjoukset
jatetaan

DA tasepoikkeama on erotus DA
ennusteen ja toteutuneen
tuotannon valilla

+ tuotanto suurempi kuin ennuste
- tuotanto pienempi kuin ennuste

Kuva ei esita lopullista
tasevirhetta/-kustannusta vaan sen
tilanteen jos ei olisi tehty mitaan
kauppoja DA jalkeen.

ILMATAR



86
Julkinen

5/6/2026

|| 20 % virhe?
|||.III|||..|I|||

Portfolio Portfolio Laitos 1 Laitos 1 Laitos 2 | Laitos 2 Laitos 3 Laitos 3 Laitos 4 Laitos4 Laitos 5 Laitos 5 Laitos 6 @ Laitos 6 ' Laitos 7 Laitos 7 Laitos 8  Laitos 8 Laitos 9 Laitos 9

Toteutunut
Ennuste
Toteutunut
Ennuste
Toteutunut
Ennuste
Toteutunut
Ennuste
Toteutunut

m Kuukausi 1

Ennuste
Toteutunut

Kuukausi 2

Ennuste

Kuukausi 3

Toteutunut

Ennuste

Mika on riittavan hyva ennuste?
1 % virhe?
6 % virhe?

Toteutunut
Ennuste
Toteutunut
Ennuste

Toteutunut

Ennuste
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Myo0s paikallisia ilmioita

1.2

/I « ‘k// N

Todella vaikea aikavali talvelta 2026

Laitosten valinen etdisyys 100 km

e
oo
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o
(s}

7 "__L
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360

Laitos 1 enn Tunt'Laitos 1 tot

Tuotanto p.u
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Laitos 2 tot
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Fingrid Tasepalvelupdiva 29.4.2026

Yhteenvetoa

* Ennustevirhetta syntyy aina ja hetkellisesti molempiin
suuntiin. pidemmalla aikavalilla kumulatiivisesti lahelld
nollaa.

1L
A

T
—

* Ennustevirheesta voi aiheutua tasekustannusta ja
mutta myods voittoa

H .

» Aktiivinen tasehallinta kaupankaynnilla tarkeaa
ennustevirheen taloudellisen vaikutuksen
= ol korjaamiseksi

: P | | b 3 : g H Q . oo 3 oo oo
A .__/ i fEL - Jaidtamisen vaikutus ennuste-/tasavirheessa pitkall3
A\ﬂOlU:lAYMTrI aikavalilla pienehko, jaatamisen haittana enemmankin
LIUKKAAN KELIN aiheutuneet tuotantotappiot

« Jaatamisen lisdksi tuulessa (paikallisia) ilmioita talven
aikana, jotka vaikea ennustaa

« Kaikki ennustetoimittajat puhuvat Al/ML malleista,
mutta oppivatko ne oikeasti?

ILMATAR
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ENNUSTEKYVYKKYYDEN
MERKITYS TASEVASTAAVALLE -
SAHKONMYYJAN NAKOKULMA

Antti Rautiainen
Riskienhallintapaallikko, dosentti
PKS Sahkokauppa/Pohjois-Karjalan Sahko Oy



ESITYKSEN SISALTO

2. Sahkonmyyjan taseriskit

3. Ennusteiden merkitys sahkonmyyjalle







POHJOIS-KARJALAN SAHKO -KONSERNI

» Perustettu 1945, kotipaikka Joensuu, n. 98% kuntien
omistama

« PKS-konsernilla on nelja eri liiketoimintaa:
1. Sahkonmyyntia koko Suomeen (PKS Sahkokauppa)

2. Sahkontuotantoa (vesivoimaa, ydinvoimaa,
tuulivoimaa)

3. Sahkonjakelua Jerusalemista Egyptinkorpeen (PKS
Sahkonsiirto Oy)

4. Sahko- ja tietoverkkopalveluita (Enerke Oy)

« 2025 henkilostomaara n. 343, liikevaihto 213 M€,
liikevoitto 21 M€

" PKS Sahkdkauppa

Julkinen



ME OLEMME PKS SRHKOKAUPPA

- Asiakkaitamme ovat kotitaloudet ja
yritykset ympari Suomen.

 Olemme markkinaehtoinen
sahkonmyyja.
« Haluamme kasvaa valtakunnallisesti.

« Haluamme tehda asiakkaistamme
fanejamme.

 Me haluamme olla paras
sahkokauppa ikina
— luottamuksen arvoinen ja ylpeasti
omanlaisemme.

" PKS Sahkdkauppa

Julkinen



PKS SRHKOKAUPPA SRHKOMARKKINOILLA

« PKS on tasevastaava — sahkonmyyntimme
altistuu taysimaaraisesti taseriskeille

« PKS on Nord Poolin jasen, ja teemme siella
day-ahead- ja intraday-kauppaa

« PKS:n omat ja PKS:n asiakkaiden resurssit
osallistuvat reservimarkkinoille

* PKS tekee sahkojohdannaiskauppaa
Euronext-porssissa seka kahdenvalisesti

« PKS tekee alkuperatakuukauppaa

« Markkinaehtoisuuden ydin on siina, etta
ollaan siella markkinoilla!

" PKS Sahkdkauppa
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2. SAHKONMYYJAN
TASERISKIT

' PKS Sahkdkauppa

Julkinen



SAHKONMYYNNIN ETENEMINEN ERI AIKAJANTEILLA

Viikkoja-vuosia
ennen sahkoén
kuluttamista

Sahkon-
kulutusta
edeltavand

ja samana
paivand

kuin
sdhkonkulutus

Sahkon-
kulutuksen
jalkeen

Julkinen

Sahko-
sopimus- |==) Hinnoittelu
tuotteet
Seuraavan Spot-
paivan kauppa
kuorma- | =" (day- |
ennuste ahead)

(CICEREWVSE

Pitkan ajan
kuormaennuste |==)
asiakkaista

Finanssisuojaus (tai
kiinteahintainen
fyysinen kauppa)

Kuorma-
ennusteen
paivitys
lahi-
tunneille

Intra- Sahkon
day- kul.utta-
kauppa minen

Tase-
sahko-
” ka u ppan

Myyntikate = Liikevaihto + Finanssisuojausten nettoarvon tilitykset — Spot-kustannukset

t Intraday-kustannukset + Tasekustannukset £ Muita kustannuksia




TASEPOIKKEAMAN MUODOSTUMINEN

Tase- Mittaus- Tase-

Tuotanto BBl Kulutus -/+ Kaupat -/+ poikkeama- -/+ alueen tase- = poikkeaman

korjaukset poikkeama maara

Sahkonmyyjan
yksinkertaistettu versio

Taseriski:
- Joudutaan ostamaan
tasesahkoa korkealla

hinnalla

- Joudutaan myymaan

Sahkonmyyja voi vaikuttaa seka tasesahkoa alhaisella
kauppoihin etta kulutukseen, mutta hinnalla

"F’KS Sahkokauppa kauppoihin paljon enemman. &

Julkinen




TASEPOIKKEAMAN HINTA

Tasepoikkeaman hinta/kulutustasepoikkeaman hinta (1.1.2018-), €/MWh
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TASEPOIKKEAMAN HINTA JA TUULIVOIMAKAPASITEETTH

Tasepoikkeaman hinta/kulutustasepoikkeaman hinta (1.1.2018-), €/MWh ja tuulivoimakapasiteetti Suomessa (MW)
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TASEPOIKKEAMAN HINTAEROT DA-HINNASTA

Tasesahkon hintapoikkeamat DA-hinnasta (sis. tasepoikkeaman volyymimaksun) 2001-2026, €/MWh
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TASEPOIKKEAMAN HINTAEROT DA-HINNASTA JA
TUULIVOIMAKAPASITEETTH

Tasesahkon hintapoikkeamat DA-hinnasta (sis. tasepoikkeaman volyymimaksun) 2001-2026, €/MWh ja
tuulivoimakapasiteetti Suomessa (GW)
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3. ENNUSTEIDEN
MERKITYS
SAHKONMYYJALLE
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SAHKONKAYTTOON VAIKUTTAVAT TEKIJAT

© Lampotll Ulkolimpatila ja Sahkolaitteiden RNt
riippuvuus . ” . vuorokausirytmi
+  Auringonsateilyn e kiyttdtottumukset ja [JE_—_—_—_G—_—
, muut saaolosuhteet rikoispdivien
vaikutus -tarpeet (juhlapyhat) muutokset

Sahkonkaytto-
profiili

* Spot-ja kaksiaika- Sahkdenergian hinta Aika- ja/tai * Kaksiaika- (kello-)
hintariippuvuus ja mahdolliset tehoriippuvat kuormanohjaus

* Joustopalveluiden :  Tehomaksun joustoa
vaikutus kulutukseen joustopalvelut verkkopalvelumaksu rajoittava vaikutus?

" PKS Sahkdkauppa

Julkinen
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ESIMERKKEJA HINTAJOUSTON OPPIMISHETKISTA

Black Friday.
Porssisahkoasiakkaiden kulutus indeksina.
100 = ensimmaisen tunnin kulu‘tus
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Blue Friday.
Porssisahkoasiakkaiden kulutus indeksina.
100 = ensimmaisen tunnin kulutus
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TASEHALLINTA ON MUUTAKIN KUIN KULUTUKSEN
ENNUSTAMISTA

« Tasehallinnan tyokaluja:
« Hyva spot-hintaennuste
« Tasepoikkeaman hinnan ennuste ja/tai saatosuunnan ennuste
* Reaaliaikamittaukset
« Kulutusjousto tasehallinnan tarpeisiin

llllllll



4. YHTEENVETO

" PKS Sahkdkauppa

Julkinen



LOPUKSI

Nykyisessa volatiilissa sahkomarkkinassa ennustekyvykkyys ja tasehallinta ovat
erittain tarkeita

Ennustaminen ei koskaan ole helppoa &

Hintajouston ennustaminen on korostunut viime vuosina

Kulutusjoustopalvelut voivat olla "uusi” nousevassa roolissa oleva tyokalu
tasehallintaan

" PKS Sahkdkauppa

Julkinen
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KYSYMYKSIA TAI
KOMMENTTEJA?
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eSett’s Current
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eSettin ajankohtaiskatsaus

Olli Vainikainen 1 29.4.2026
Advisor




eSett lyhyesti

Paakonttori

Helsingissa

TASESELVITYS

Taseselvitys tasevastaaville
Tanskassa, Suomessa,
Norjassa ja Ruotsissa.

Palvelee vyli
1 000

sahkomarkkina- Sl
Fingrid

osapuolta. Statnett
Svenska kraftnat

VUOSI 2025 LUKUINA

& eSett

Henkiloston
vaihtuvuus

Taseselvitetty
kokonaismaara

Henkiloston

Suositteluindeksi
(NPS)

12%

EUR
2 845

miljoonaa

+77

Kaikkien palveluiden
kaytettavyysaste

Kokoaikaisten
tyontekijoiden
maara

Asiakas-
palvelun
arvosana

Liikevaihto

100

24
4,4,5

EUR
9,5

miljoonaa




tyshankkeet

Kehi




& eSett

01/2026 —05/2027

mFRR- kéyttbbnotto
markkinalla Suomessa kayttoonotto Tanskassa
Day-Ahead (2027)
markkinalla
kaytosta
poistaminen

avoin kaytosta poistaminen
testaus alkoi tuki loppuu (Q3-Q4)

Julkin8f May 2026




& eSett

ltsenainen aggregaattori

« Reservitoimittaja (BSP), joka aktivoi resursseja toisen
myyjan (RE) taseesta ilman erillista sopimusta

« Kayttoonotto:
« aFRR-energiamarkkinoilla Suomessa 5.6.2025
mFRR-energiamarkkinoilla Suomessa Q4/2026
« Tanskan markkinoilla 2027 vuoden aikana

* Avainasiat eSettin mallissa:
« Aktivointi toisen osapuolen taseesta

« Tiedonvaihdon muutokset: Toimitettu saatoenergia -sanoma
(Delivered Reserves, DERI)

« Tasepoikkeamakorjaus toimitetun saadon perusteella
 Kompensaatiot: BRP <« BSP

« Saatopoikkeamat ["regulation imbalance’]
(vrt. tasevastaavan tasepoikkeamat), joilla on hinta ja
maksukomponentti

Julkin8f May 2026



Pientuotannon kaytosta poistaminen

Julkin8R May 2026

Erilliselle pientuotannon kasittelylle ei ole enaa perusteita nykyisessa
mallissa

Nykyiset pientuotannon rakenteiden ja aikasarjojen tyypit vaihdetaan eSettin
toimesta Suomessa, Ruotsissa ja Norjassa (tuotantotyypin muutos Minor -
Normal)

Markkinatoimijoiden tulee varmistaa, etta heidan jarjestelmat tukevat
muuttuneita tuotannon rakenteita

« Sanomissa kaytetaan jatkossa pelkastaan koodia Z01 (Normal). Koodin Z02
(Minor) kaytto loppuu
Kayttoonotto

Fl: Kaksi kuukautta Energiaviraston vahvistettua uudet tasevastaavien ehdot,
kuitenkin aikaisintaan syyskuussa 2026

« SE & NO: 1.11.2026

Lisatietoja saatavilla esett.com projektisivulla
(https://www.esett.com/decommissioning-of-minor-production/)

& eSett
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eSett API

eSett APl — Uusi rajapinta datan hakemiseen
« eSett API toimii REST API -pohjaisesti
« Korvaa nykyisin kaytdssa olevan Information Servicen

« Kayttoonotto 2027 vuoden puolella

Asiakastestaus kaynnissa

« Uusi eSett API -testiymparisto avattiin asiakastestaukseen 23.3.2026
« Tukee siirtymaa nykyisesta Information Servicesta eSett APl:in

« Mahdollistaa integraatioiden testaamisen ja validoinnin testidatalla

» Kiinnostunut testaamisesta? Katso ohjeet liittymiseen eSettin nettisivuilta
(www.esett.com/esett-api)

Julkin8R May 2026



eSett API| aikajana

Design (2024)

Goals and technical direction
defined

API architecture and system
integrations designed

Internal Testing &
Quality Checks
(2025-2026)

Internal testing and security
validation completed

User documentation prepared

Test Environment Opens
(March 2026)

Customers receive access
credentials

First external testing with 13
selected use cases begins

& eSett

Gradual Migration
(2026-2027)

Customers move remaining data
access from the Information
Service to the REST API

Enhancements implemented
based on customer feedback

.9 .

Julkin8f May 2026

—@ L { o o ]
Development Customer Preparation Customer Integration & Full Transition Deadline
(Early 2025) (Early 2026) Support (2026—2027) (5/2027)
Core API components under Customers submit source IP / IP Customers start integrating their Information Service fully
development range for whitelisting systems with the new API discontinued
Endpoints developed using eSett configures required firewall eSett provides support throughout New REST API becomes the only
OpenAPI specification rules the transition available interface for all
Performance monitoring and functionalities
reliability improvements continue
5 = &
!

100
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Online Servicen kehitys

Online Service -uutiset myods sahkopostiin (valmis kevaalla 2026)

« Jatkossa eSettin Online Serviceen julkaistut uutiset voidaan vastaanottaa
myOs sahkopostitse

« Parantaa uutisten nakyvyytta, saavutettavuutta ja ajantasaisuutta

Online Servicen uudistaminen
* Online Servicen uudistuksen esiselvitys ja tarvekartoitus on kaynnistetty
« Painopisteena asiakashyodyt, kayttokokemus ja tulevat toiminnallisuudet

« Tyota tehdaan tiiviissa vuoropuhelussa asiakkaiden kanssa mm. kyselyiden,
haastatteluiden ja Customer Committeen kautta

Julkin8R May 2026
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Nostoja nykyisista palveluista
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eSettin palvelut eri maissa

Denmark Finland Norway Sweden
Imbalance settlement and invoicing o o ) .
Activated reserve settlement and . . . .
invoicing (BRP)
Capacity reserve settlement and . . .
invoicing
Market monitoring and analysis o o ) o
Balancing service provider invoicing o o
Settlement and invoicing of .
independent aggregators
Reconciliation o
Collateral management o o o
Open data service o o o o

Julkin8R May 2026
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Reservidatan tarkistus eSettissa

* Online Servicessa usea eri naytto reservidatan tarkistukseen:

Input Data > Activated Reserves
Input Data > Delivered Reserves (vain aFRR markkinalle tassa kohtaa)

Settlement > Balancing Services

« Lisaksi BRP ja BSP roolit saavat reservidataa datapakettien ja Information
Servicen valityksella

» Osapuolien on tarkeaa tarkistaa eSettille raportoituja arvoja ennen
laskutuksen suorittamista korjauslaskujen valttamiseksi

» Mita muita tyokaluja tai nayttoja eSett voisi tarjota markkinaosapuolille datan
tarkistusten helpottamiseksi?

Julkin8f May 2026



& eSett online service IEIIELENTEG S =SUEEEINTe (CET) | Independent Aggregator Example (BSP) ~

INPUT DATA SETTLEMENT STRUCTURES FINANCES REPORTS MESSAGES INFORMATION ADMINISTRATION

Settlement > Balancing Services

Balancmg Services 1) Taulukon filterdinti Units: @ MWh O kWh Decimal Unit: | 6.~ @ Help
MBA Regulation Object Balancing Sub Service
Fl x Frequency Restoration Reserve - Automatic (FRR-A) x
Frequency Restoration Reserve - Automatic (FRR-A), AOF activation x
Frequency Restoration Reserve - Automatic (FRR-A), non AOF activation x
. 2) Aika-aggregation ja aikavalin valitseminen
Overview /
Time Aggregation Period Currency
15 min v 01.03.2025 00 E 0403202524 = @EUR (DKK (ONOK () SEK
Balancing Services , . )
3) PO ra Utu minen erli ta SOl I |e 75 Refresh 3 Export to Excel Save Settings Restore Default  View Columns ;3
Activated Reserves = Delivered Reserves = Regulation Imbalance = -
Period Activated Reserves per MBA, BSS i i i i
pe " Down Amount Up Quantity [MWh] | Down Quantity Up Quantity [MWh] = Down Quantity WrplAmenmt Down
Activated Reserves per MBA, Direction type, BSP, RO, BSS [MWh] [MWh]
01.03.2025 09:00-09:15 0,00 1,125000 0,000000 0,000000 0,000000 0,00
01.03.2025 09:15-09:30 1,250000 0,000000 -446 82 0,00 1,125000 0,000000 0,000000 0,000000 0,00
01.03.2025 09:30-09:45 1,250000 0,000000 -425 94 0,00 1,125000 0,000000 0,000000 0,000000 0,00
01.03.2025 09:45-10:00 1,250000 0,000000 -487 90 0,00 1,125000 0,000000 0,000000 0,000000 0,00
01.03.2025 10:00-10:15 1,250000 0,000000 45518 0,00 1,125000 0,000000 0,000000 0,000000 0,00

01.03.2025 10:15-10:30

0,876667 0,000000 -277,01 0,00 0,789000 0,000000 0,000000 0,000000 0.00



Open Data

Julkin8f May 2026

Sisaltaa monenlaista dataa avoimesti saatavilla:

Osapuoli- ja mittausaluetietoja
Hinnat
Kulutus-, tuotanto- ja tasepoikkeamatietoja

Kaytettavissa kahdella tavalla:

Websivu: Kayttoliittyma datan selaamisen taulukko- ja
kuvaajamuodoissa (https://opendata.esett.com/)

Open Data API: Kaikki data on saatavilla myos API:n
kautta (https://api.opendata.esett.com)

& eSett

387 226 522 1472 1056

Total BRPs Total BSPs Total DSOs Total MGAs Total REs

Total Production and Consumption
(D-28 to D-14)

@ 13. Mar 16. Mar 19. Mar 22. Mar 25. Mar p

15 000

14 000

13 000

12 000

11000

11. Mar 13. Mar 15. Mar 17. Mar 19. Mar 21. Mar 23. Mar 25. Mar

¥ Production [MWh] — Consumption [MWh]

106



V)
XX,

1a markkinas

O

Havaint




& eSett

Tasepoikkeaman hinnat

Tasepoikkeaman hinnan keskiarvo Pohjoismaissa

500
400
00

200

EMWWh

100

-100

-200
2022 2023 2024 2025 2026

@Imbalance Purchase Price @14-day Moving average



Tasepoikkeaman hinnat

Tasepoikkeaman hinnan variaatio Pohjoismaissa

10 000 € o . . . . ' mFRR EAM kayttoonotto .
|
|
|
|
5000 €
0€
|
|
|
|
5000€ . L L o ) I s
|
|
|
|
10 000 € 1
tammi 2024 heina 2024 tammi 2025 heina 2025

@Imbalance Price - top and bottom 5% @Imbalance Price - middle 90%

Julkin8f May 2026
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Varianssi on
kasvanut

NMERMEVERT

tammi 2026

109
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Tasesahkon maara ja kustannus
eSett tasesahkon myynti (MWh) eSett tasesahkon myynti (€)

L R
1500 Mil]. € «ovvvvvresemsmisemsininiiis
1000 milj. € -

500 Ml € <+

Omilj € oo

®Qir1 @Qtr2 @Qir3 @Qir 4 eQr1 @Qir2 @Qtr3 @Qtr 4

Julkin@f May 2026 )
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Osapuolten maara

Number of registered BSP Branches per country
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Background and Objective
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Julkinen

Background and objective

Background

Retail market data exchange in the Datahub (including metering grid areas, metering points,
metering point's measurements, contracts -> balance settlement), according to law SML § 49a.

In several European countries, the retail market refers to electricity supply to all end customers, not
only through distribution networks.

Objective

Complete data exchange of the electricity market in Datahub: all metering grid areas, metering
points,metering point's measurements, contracts -> balance settlement in Datahub.

The goal is to develop the entire electricity market as well as Fingrid Oyj and its customer
operations.

The Datahub is a centralized platform for electricity market data and data exchange in Finland. It
enables the development of many current processes without major changes: balance settlement
for metering grid areas outside Datahub, transmission network billing measurements,
guarantees of origin measurements, etc.

Better conditions for future projects, such as legislative initiatives: Flexibility information system,

independent aggregation further development, regulation of retail sales prices, etc. FINGRID
Datahub
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Preliminarily identified benefits and
opportunities

Measurement-responsible network companies (distribution network companies,

regional network companies, etc.) that have measurements both inside and

outside the Datahub:

Network companies do not need to maintain imbalance settlement
calculations for networks outside the Datahub, including information
exchange with eSett.

They can deliver measurement data to Fingrid Oyj through a single window
principle (Datahub), eliminating the need to maintain different data exchange
methods (EDI).

They can also utilize the Datahub for bilateral data exchange (using
authorization functionality), avoiding bilateral data exchange solutions (EDI,
etc.).

The implementation of the Datahub is quick and cost-effective because many
network companies (or their service providers) already support the Datahub's

data exchange method and use the Datahub.

Electricity Metering Grid Area

Electrical Transmission Lines
" Substation

Energy Usage
Data Communication
mote Monitoring

Cellular / RF
iOT / Satellite

Communication Network

FINGRID

Datahub



Preliminarily identified benefits and
opportunities

« Grid companies of property networks (industrial networks, production networks):
» Is there a desire to enable the same benefits as for measurement-responsible grid companies?

« Challenges: Not everyone likely has the existing capabilities to use Datahub's data exchange
method, requires implementation of Datahub integration (as a service or self-implemented).

« Other parties utilizing measurement data (balance responsible parties, service providers, sellers, end
customers):

« Data available from a single source, no need to maintain multiple measurement data solutions in
different directions.

* End customers have equal access to the markets, and sellers find it easier to sell to these networks.

FINGRID

Datahub

Julkinen



Preliminarily identified benefits and
opportunities

o eSett:

* Network balancing settlement consolidated in one place, simplifying data exchange; for balancing
settlement, data exchange occurs only through Datahub (regarding measurement data).

* Unified identifiers implemented for all measurement areas
» Authorities (Energy Authority and Statistics Finland):

« Information related to electricity consumption and production available from a single source,
eliminating the need to maintain multiple measurement data solutions in different directions.

« Regulatory reporting by all network companies through Datahub?

FINGRID

Datahub

Julkinen



Preliminarily identified benefits and
opportunities

* Fingrid Oyj
* Less need to maintain direct connections with parties,

* Opportunity to utilize Datahub data more broadly in various processes (e.g., transmission network
billing, guarantees of origin, Fingrid's production networks balance settlement, further development
of independent aggregators)

» Flexibility information system (required by law)

* No designated party or method for implementation, but a common usage point register and
uniform identifiers for flexibility resources would facilitate the processes and implementation of the
flexibility information system

FINGRID
Datahub

Julkinen
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All measurement areas to the Datahub service?

« Information exchange becomes standardized, faster, and simpler

« The need for bilateral information exchange decreases

« Balance calculations and reporting for all metering grid areas to eSett are handled centrally
 Measurement data delivered to Fingrid is provided centrally and in a standardized manner

« The upcoming flexibility information system will benefit from standardized identifiers as well as a
centralized measurement point register and measurement database

« Aservice covering all metering points will elevate reporting and information sharing capabilities to a

new level
Importing metering points outside distribution networks into the Datahub service and
defining the responsibilities of new roles require a significant legislative change,
which is not currently planned.
The project requires careful preparation and extensive stakeholder collaboration.
Fingrid Datahub will continue the discussion about the project across various forums.

FINGRID

Datahub



Three theses

» The information model and technology for
data exchange should be harmonized.

o The harmonization of identifiers plays a key role.

» Data exchange should better support the
sharing of diverse data products.

o Not only the integration of standardized business
processes.

» Centralized data exchange is a deliberate
choice

o Any situation where metering points remain outside
the centralized service must be temporary.

Julkinen
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Progress plan, all measurement areas

Q1/2026 Q2/2026 Q3/2026 Q4/2026 2027 2028 2029 2030

\ | é@ﬂ & 1
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& o? 4 RN o \q,& \/"\\(\% % 2 c)oq/ &9/
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Datahub Preparation: Legislation preliminarily identified as subject to change: : .
Identification of use cases o EIeCtriCity Market Act I 588/2013 I FlEeae |mp|ementat|0n

(Identifying legislative changes and Government Decree on the Settlement and Metering of Electricity Supplies

internal processes that would be affected | 767/2021 |
by the change) » Decree of the Ministry of Economic Affairs and Employment on Data

+ Impact assessment, Exchange in Electricity Trading and Settlement of Electricity Supplies |
Cost-benefit analysis 839/2021 |

Stakeholder discussions Management of subprojects

Rationale for

why the Datahub development
legislation Metering responsible
should be . :
parties and actors in
amended

other roles as suppo

FINGRID

Datahub

Julkinen
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Comments or questions?

« How does this project appear from the perspective of balance-
responsible parties or others involved in these matters?

FINGRID

Datahub



Thank you!

Fingrid Datahub Oy
Lakkisepantie 21
00620 Helsinki

PL 530, 00101 Helsinki

Puh. 030 395 5000 F I N G R I D

www.fingrid.fi
Datahub
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High-quality plans and Limiting the rate of

: Active markets lead to change in power
forecast?r |riré;r)]ré)ve SOEH greater efficiency output supports
ethiciency system balancing
Feedback and
The development of development
contractual terms proposals improve
reflects the changing Fingrid’'s
operating environment understanding of @) (e
customer needs
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