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Agenda

 Opening of the event 9.00-9.15,
unit manager, Maria Joki-Pesola, Fingrid

Electric system in turmoil

* 9.15-9.50 Operational security and congestion
management, senior expert, Antti-Juhani
Nikkil&, Fingrid

e 9.50-10.30 Balancing a 100% renewable

energy system, director Kia Marie Jerichau,
Energinet

« 10.30-11.00 An overview of reserve markets,
expert Jukka Kakkonen, Fingrid

Lunch 11.00-12.00
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Markets in turmoil

12.00-12.30 The need for reserves is increasing,
unit manager, Mikko Kuivaniemi, Fingrid

12.30-13.00 mFRR capacity market is transferred
to a Nordic market platform, specialist Joonas
Muikku, Fingrid

13.00-13.30 The 15-minute mFRR energy market
will go-live, specialist Marina Nordstrom, Fingrid

13.30-13.50 National aFRR energy market, expert
Tuomas Mattila, Fingrid

13.50-14.30 Market surveillance at reserve

markets, Market Surveillance Analyst Peder
Grimstad Helset, Nord Pool, specialist Antti

Raininko, Fingrid

Break 14.30-15.10

15.10-15.30 [9AlcUT I[[Alad ¢qllt, expert
Taneli Leiskamo, Fingrid

Fingrid's reserve market service - How
can we help you?

15.30-15.50 Introduction to the reserve
market service, expert Niko Korhonen,
Fingrid

The event ends 16.00

FINGRID



v T pemie

BArr o

* VISIOMME |

Energiajarjestelméa
on puhdas, varma ja4uo
Suomelle taloudellista
vaurautta. Fingrid on

Asiakkaat =
@ murroksen - T

mahdollistajiksi SN ; : . T
Turvaamme asiakkaille ja

= : energiajarjestelman
= yhtelskunnalle kustarjnu§— peruspilari.
4R Tehokkaasti o tehokkaasti varman sahkon
A hyodynnetty = ) A
A kantaverkko 0} ja muovaamme tulevaisuuden
by puhdasta ja markkinaehtoista &
2 sahkojarjestelmaa. §
Laajat ja ’¢ S/
4 ennakoitavat (@) )
sahkomarkkinat '9 é\
< \s
., po ;

!+ Toimintaja N REHTI TE\—\O*

‘Q ~ 0Saaminen
muutoksessa



The super year of changes in the
electricity market
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15 minute aFRR Intraday A new mFRR
energy market auctions capacity market
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Operational
security and
congestion
management
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Operational security

Main grid operational '
security

99,99995 %

71,7 Twh

transmitted electricity

14 500 83.1 %

kilometers of of the total
transmitted

power lines
electricity in
Finland
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Operational security in the main grid

5-year average 99,99990 %
100,00000 %

99,99995 %

99,99990 %

99,99985 %
99,99980 %
99,99975 %
99,99970 %
99,99965 %
99,99960 %
99,99955 %
99,99950 %

2015 2016 2017 2018 2019 2020 2021 2022 2023 12 month
moving average

Operational security = TE / (TE+ENS), where TE = transmitted energy, ENS = energy not supplied. 1.5.2023 - 30.4.2024
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Electricity system Is changing rapidly

Electricity production and consumption estimates Q1/2024*

Consumption Production Summary
140 160 _
* Finland has good prospects to
120 29 140 _ .
success in energy transition.
100 120 10
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e
28 consumption develops.
= 60 . = 80 68 g g
= .
" 60 25 e Wind power has a key role — flexibility
75 :
40 12 and storage are essential to enable
0 24 full utilization of variable generation.
0
2022 2025 2030 0 e Extensive development of the main
m Other 2022 2025 2030 L
_ grid is needed.
m Traffic Hydro ® Nuclear
Heating ® Wind Solar
® Industrial ® Other thermal
9 FINGRID

* Available at: https://www.fingrid.fi/ajankohtaista/tiedotteet/2024/sahkon-tuotannon-ja-kulutuksen-kehitysnakymat-paivitetty--fingrid-varautuu-merkittavaan-kasvuun-kuluvalla-vuosikymmenella/



https://www.fingrid.fi/ajankohtaista/tiedotteet/2024/sahkon-tuotannon-ja-kulutuksen-kehitysnakymat-paivitetty--fingrid-varautuu-merkittavaan-kasvuun-kuluvalla-vuosikymmenella/

The development of the main grid is based on
market and customer needs
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Main grid investments 2024—2033 « . o mme

4 billion euros between 2024—-2033

600M ® Domestic grid
@® Cross-border connections
® Reserve power plants
400M
ZOOM I I I I I
oM

2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

Power Lines Substations HVDC Reserve
Power plants



Electricity system needs flexibility

 Renewable generation increases variations in power
transfer which will also be more dependent on the weather
conditions.

e Consumption becomes more variable. For example,
thermal power plants are being replaced by electrical
boilers. In addition, industry needs more electricity.

« Building new transmission lines is slower than connecting
new consumption.

« Efficient use of the electricity system requires new tools for
congestion management.
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Congestiong management balances changes
In the power transfer of the grid

Knowing the resource location is important in congestion management.

Currently the primary method is to use mFRR energy market special regulation. Bilateral agreements
are used in rare cases.

A resource which does not technically qualify for mFRR energy market may be suitable for
congestion management.

There is a need for new mechanisms to enable that all fexibility potential of the electricity system is
available for the different and varying needs of the electricity system.

FINGRID



The need for congestion management increases despite of extensive grid investments.
Resources are needed for both balancing and congestion management.

New mechanisms are needed to enable that all fexibility potential of the electrici
available for the different and varying needs of the electricity s

Knowing the location of the resa
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Balancing a 100 %
renewable energy
system
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CNLERGINLET

Social Mission: A renewable energy system with a high level
of security of supply and at an affordable price.

U Balances the Danish electricity system consisting of two synchronous
areas (DK1 in Continental Europe and DK2 in the Nordic area)
connected through HVDC (600 MW).

Owns and operates —7.000 km transmission lines in Denmark.

Connected to Sweden, Norway, Germany, the Netherlands and soon
UK.

— ELECTRICITY TRANSMISSION GRID
GAS TRANSMISSION GRID



Denmark is split between two Synchronous Areas. In each part exists a bidding zone where we procure our ancillary services for
that region. The specific Ancillary Service need is different from one Synchronous Areas because of size, production mix, etc.

DK1 DK2

mFRR

aFRR

oMo~ FCR (Frequency ContainmentReserve)

FCR Contains and stabilizes the frequency

ﬁ Reserve [MW]

m\ aFRR (Automatic Frequency Restoration Reserve)
®77®" Recover the system from larger imbalances

mFRR (Manual Frequency Restoration Reserve)
=R Activated proactively and to restore FCR and aFRR after large outages.
() ()

Frekvens [Hz]




Balancing in a 100 % RE system
Energinet creates the foundation in Denmark for
safe and efficient balancing

2030

100 %-green électricity
70 % CO2 reduction (compared to 1990)

o T

Energinet creates the foundation, the market creates the solutions
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ENERGINET
DANISH RES-INTEGRATION PREVIOUS 40 YEARS
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ENERGINET

DANISH RES-INTEGRATION PREVIOUS 40 YEARS
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