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Business Review 2022

Fingrid’s Annual Report for 2022 consists
of six sub-reports: the Business Review,
Report of the Board of Directors, Consoli-
dated Group and parent company’s Finan-
cial Statements and key figures, Corporate
Governance Statement, Remuneration Re-
port, and Corporate Responsibility Report.

Fingrid draws up the Consolidated Finan-
cial Statements and the half-year report
in accordance with the international IFRS
reporting standards accepted by the Eu-
ropean Union and in accordance with the
Finnish Securities Market Act. The Con-
solidated Financial Statements include the
parent company Fingrid Oyj and its wholly
owned subsidiaries Finextra Oy and Fingrid
Datahub Oy. The Group additionally has a
25% holding in two associated companies —
eSett Oy and Nordic RCC A/S. The Report
of the Board of Directors and the financial
statements of Fingrid Group’s parent com-
pany and its subsidiaries are prepared in
accordance with the Finnish Accounting
Act and the guidelines and statements of
the Finnish Accounting Board.

See all annual report
publications online
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Review by the President & CEO

Sights set on the future in

the midst of an energy war

In 2022, the European energy markets
faced a new reality after Russia launched
a war of aggression against Ukraine. The
market mechanism binds natural gas and
electricity together, which meant in the
scarcity situation, the prices of both gas
and electricity rose sharply everywhere
in the EU.

The price of gas started to rise already
in autumn 2021 and steeply increased at
the end of 2021. The exceptional circum-
stances were further intensified when
Russia invaded Ukraine in February 2022.
Europe’s efforts to end its dependence on
Russian energy kept the price of gas high.
The gas scarcity caused electricity prices
to spike throughout Europe. In Finland,
the price of electricity remained some-
what lower than more southern areas of

Europe, thanks to low-carbon electricity
generation. As a result of Western sanc-
tions, Finland'’s electricity imports from
Russia ended in May 2022. Imports from
Russia have played an important role in
Finland’s electricity procurement in past
decades. Finland's long cooperation with
its neighbour came to an end. Finland’s
electricity system coped well with the
exceptional situation.

The energy crisis and the end of Russian
electricity imports increased uncertainty
related to the availability of electricity
during winter 2022/2023. We exception-
ally published our first estimate of the
adequacy of electricity already in August.
At the time, the adequacy of the electric-
ity supply was considered to be affected
by three main factors: The completion
of the Olkiluoto 3 nuclear power plant,
the situation in Finland’s neighbouring
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countries, and winter temperatures and
wind conditions. The message was clear:
as a result of major uncertainty, Finns
had reason to anticipate possible power
outages caused by electricity shortag-
es and to be prepared to take electric-
ity-saving measures. In addition to the
adequacy of electricity, citizens were also
very concerned about the extremely high
price of electricity. Our message was well
received in Finnish society, which quickly
employed various measures to prepare
for the worst-case scenarios.

At the same time as we were managing
the crisis, we had our sights set firmly on
the future. Despite the difficult situation,
we successfully rolled out our investment
programme. We were able to make pro-
gress on demanding transmission line
and substation projects as planned — on
schedule and on budget. We had arecord
number of projects in the construction
and planning phase. The war in Ukraine
hindered material deliveries and raised
costs, but we found successful solutions
through close collaboration with material
suppliers and service providers.

During the year, we made significant in-
vestment decisions to reinforce cross-bor-
der connections between countries, to
reinforce Finland'’s internal main grid and

to connect our customers’ new electricity
use and production to the main grid. The
most significant completed project was
the Forest Line, which was completed at
the end of September. The connection
significantly boosts the electricity trans-
mission capacity between northern and
southern Finland, helping to efficiently
transmit northern renewable energy
production to electricity consumers. The
Forest Line also enables investments to
expand the Aurora Line’s cross-border
capacity between Sweden and Finland.

Finland has a massive need for new pro-
duction. At the same time, on the Euro-
pean level, Finland has very favourable
conditions to significantly increase the
production and consumption of renew-
able forms of electricity. Based on the
updated main grid development plan, it
was estimated that at least three billion
euros will have to be invested in the main
grid over the next ten years. Wind power
construction continues in Finland, and we
have already connected more than 5,000
megawatts of wind power to the main
grid. In the coming years, that amount will
double. A stable main grid and electricity
system, as well as low electricity prices
attract industry and major consumers
of electricity, such as data centre inves-
tors and battery production, to Finland.

During a crisis, various
stakeholders’ and
citizens’ trust in the
energy industry as a
whole is measured.
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Moreover, several hydrogen production
projects are also taking off in Finland.

Economic turbulence

The exceptional situation was reflect-
ed in Fingrid’s finances as a significant
increase in market-based costs. As a
consequence of the high electricity price,
the company’s loss power costs grew,
despite the company’s efforts to hedge
against price fluctuations as effectively
as possible. The costs of reserves main-
taining the power system'’s operations
rose to record-high levels. The cessation
of imports from Russia in May stopped
sales income related to cross-border
transmission and increased the already
high cost of acquiring power system re-
serves to some extent.

The high price of electricity also showed
in Fingrid’s finances as higher purchase
and sales prices for imbalance power.
In addition, the company amassed sig-
nificant congestion costs, with Finland’s
balance surplus transferring from Finland
to Sweden via northern transmission con-
nections — from Finland’s more expensive
price area to the very cheap price area of
northern Sweden.

The exceptional situation caused con-
gestion in electricity transmission and

led to major area price differences in
Europe. The high area price differences
increased TSOs’ congestionincome. We
used the record-high congestion income
for investments, but also to cover therise
in costs. In addition, we waived the grid
service fees for December.

The market turbulence tested our ability
to manage financial risks and retain high
liquidity in all situations. Good prepared-
ness and the ability to make decisions
quickly helped us get through even this
difficult situation.

Courage and the meaning of work
Security of supply and reasonably priced
electricity gained new prominence in the
past few months. In these unusual cir-
cumstances, Fingrid’s work on behalf of
Finnish society is now even more impor-
tant. This can be seen on a daily basis, as
we secure the nation’s electricity supply
and develop the infrastructure needed for
a carbon-neutral Finland. On this journey,
we work closely with our customers and
other stakeholders. Our role today is seen
as being clearly broader than a traditional
transmission system operator, as a pro-
moter of Finland’s competitiveness.

Managing the energy crisis demanded
bold actions from us, as well as the abil-

ity to communicate about the electricity
shortage. During a crisis, various stake-
holders’ and citizens’ trust in the energy
industry as a whole is measured. In the
discourse about the electricity shortage,
the various options were boldly presented
for public debate, because preparing for
the upcoming winter was viewed as im-
portant for all of Finnish society. A timely
message gave consumers, businesses,
authorities and cities time to prepare. In
terms of corporate responsibility, com-
panies are expected to offer solutions to
society’s common challenges. As the out-
come of cooperation, Fingrid introduced
a power system support procedure that
enabled voluntary flexibility in electricity
consumption from companies and public
sector players during electricity shortage
situations. The significance of the coop-
eration was highlighted in our corporate
responsibility work during the year under
review, as we secured Finnish society’s
electricity supply during an exceptional
period.

The exceptional times also more clearly
highlighted the importance of Fingrid’s
role in managing risks. The company has
carried out long-term work in the name
of being prepared, both in the company’s
own operations and in Finland’s Nation-
al Emergency Supply Organisation. The

company has the ability to act in a rapidly
changing operating environment. The
company has given thought to how the
electricity system can be maintained in
highly exceptional circumstances. Being
prepared is growing in importance, given
that our already electricity-dependent
society is becoming even more electrified.

We have received positive feedback on
our work from various parties in society.
Fingrid received the Hyva YVA (Good EIA)
award for the third time, for a success-
ful environmental impact assessment in
the Lake Line project. Fingrid was also
granted the Finnish Windpower Associ-
ation’s Tuulivoimateko 2021 award. The
company’s role in developing Finland’s
wind power production is seen as highly
significant. Our efforts to improve per-
sonnel well-being and leadership are
also reflected in the results. Fingrid came
second in Oikotie’'s ‘Great working-life
responsibility’ survey and third on Great
Place to Work Finland’s 2022 list in the
large companies series. A happy work
community, motivated employees and
healthy corporate culture are the corner-
stones of success of a good company.

Jukka Ruusunen
President & CEO
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Operating
environment

Rapidly growing renewable energy gen-
eration is a major opportunity for Finland,
and clean energy enables the develop-
ment of different industrial sectors. This
development challenges Fingrid, and
the company indeed faces its greatest
challenge ever. Fingrid is at the centre of
a change in the operating environment
that will see Finland transform into a car-
bon-neutral society by the year 2035.
The company must be able to respond
to the rapid changes in the near-term
operating environment, but at the same
time keep long-term goals and trends
in mind and be prepared to take quick
measures in its plans in order to serve
customers as well as possible.
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The European Green Deal programme

and the Commission’s Fit for 55 package,
which targets a reduction in EU green-
house gas emissions, are accelerating
the achievement of climate targets — the
need for clean energy is growing every-
where in Europe. The EU’s classification
system for sustainable economic activ-
ities (‘taxonomy’) defines targets that
also guide the energy sector towards
sustainable business in terms of climate
change and the environment.

The rapid phase-out of fossil fuel con-
sumption is further expediting the elec-
trification of industrial processes. The
use of electricity-based heating solutions
is also on the rise. Russia’s attack on
Ukraine accelerated this development
even further, having created the need to
rapidly cut off from Russian gas and oil.

Hydrogen economy and electrofuels are
simultaneously enabling the reduction
of both natural gas and oil. Large-scale
hydrogen economy and green hydrogen
production, however, require a strong

infrastructure, such as a main grid, and
extensive emission-free electricity pro-
duction. Transitioning to large-scale
hydrogen economy is a massive, dec-
ades-long undertaking. Global compa-
nies see Finland as a stable and safe
place for future investments.

Even before the start of Russia’'s war of
aggression, demand for green hydrogen
was predicted to grow rapidly, at the lat-
est, in the 2030s. Now, the geopolitical
situation has triggered the need to devel-
op hydrogen economy at an accelerated
timeframe and to increase domestic re-
newable energy production. The fastest
possible transition to hydrogen econo-
my is important for the EU, not only in
terms of mitigating climate change, but
also to improve energy self-sufficiency
and security. The use of hydrogen is
widely recognised as a key solution for
achieving set climate goals. In order for
this to be realised, sizeable investments
in renewable electricity production ca-
pacity are required, and electricity and
hydrogen systems must be made com-

patible. Demand for cleanly produced
energy-intensive steel and chemical in-
dustry products is growing rapidly. This
demand is guiding companies to speed
up their emission-reduction actions. In-
dustries’ low-carbon road maps predict
an increase in electricity consumption
of up to 50—100 per cent in the coming
years. Despite ongoing discussions on
connection needs in different parts of the
country, concrete investment decisions
to increase the electrification of industry
have so far been few, which complicates
main grid planning and investment deci-
sions related to grid construction.

Electricity is at the heart of Finland’s
competitiveness. The price of electric-
ity, zero-emissions and good reliability
of supply are driving electrification. The
high price of electricity that followed
Russia’s war of aggression is testing
faith in the market mechanism, which
means national solutions may threaten
the progress of market integration and
the development of transmission grids.
Despite the current energy crisis, Finland

is on track to becoming self-sufficient in
terms of electricity on the annual level
possibly as early as in 2023. Finland will
nevertheless continue to be dependent
on its connections with neighbouring
countries as it balances electricity sup-
ply and demand in various weather and
energy consumption situations.
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Fingrid’s operations affected

by four megatrends

Fingrid’'s operations are impacted by
four megatrends: climate change and
the modernisation of the energy system;
security of supply and electricity depend-
ency; globalisation and responsibility;
and digitalisation.

CLIMATE CHANGE AND
TRANSFORMATION OF THE
ENERGY SYSTEM

Finland’s goal is to be a carbon-neutral so-
ciety in 2035. That goal is still achievable,
even though Russia’'s war of aggression
is temporarily increasing carbon dioxide
emissions in Finland and elsewhere in
Europe. As a consequence of Russia’s
military action, European society at large
will promote low-carbon energy solutions
that can be implemented rapidly. Means
for achieving the set climate targets are
increasingly being adopted. In the clean
power system of the future, electricity
will be produced without CO2 emissions.
The use of electricity is growing in the

industrial, heating and transport sec-
tors, both as direct consumption and as
indirect electrification, for instance, using
hydrogen.

Governmental and corporate climate
targets are leading the development,
but consumers’ demand for low-carbon
solutions and services are increasingly
giving the needed change momentum.
The energy sector offers solutions for
mitigating climate change. Clean, un-
balanced and decentralised production
and the consumption that utilises it are
growing. Solutions related to the timing
of electricity consumption are becom-
ing more common. The European inter-
nal electricity market will increase the
efficiency and security of supply, while
also contributing to increasing weath-
er-dependent, renewable electricity
generation.

The capability for supply-side flexibility
in response to changes in the demand
will decrease as the share of wind and

solar power increases. Electricity price
fluctuations will increase in intensity and
frequency, which will create business
opportunities for flexible production
and consumption and energy storage
technologies. Thanks to new production
technologies, the power system’s tech-
nical properties will change, which will
create challenges for the functioning of
the power system.

Fingrid plays an active role in mitigat-
ing climate change and in the related
energy transformation by helping shape
a clean power system on market terms.
The company’s task is to plan, build and
maintain the main grid, thus creating a
platform for a clean power system. The
energy produced in a new way is being
connected to the main grid and, at the
same time, preparations are being made
for a decrease in flexible production ca-
pacity and for the changes it will bring
to the electricity system. The company
is developing the electricity market and
electricity system solutions to meet the

needs of an emission-free power system.
We collaborate closely with our custom-
ers, technology partners, authorities, and
policymakers.

SECURITY OF SUPPLY AND
ELECTRICITY DEPENDENCY
Electricity consumption is increasing
and society is increasingly demanding
a secure and disturbance-free supply of
electricity. Security of supply must be
guaranteed in a changing power system
with a lot of weather-dependent renew-
able electricity production and, to an
increasing extent, demand flexibility.

Reliability of supply is increasingly a
global issue that calls for trust between
countries in order to be resolved. The ad-
equacy of electrical energy and the price
thereof are also being used as a political
tool, however, which could endanger the
market-oriented development. Due to the
energy crisis and the current insufficient
predictability of the electricity markets,
national policymakers throughout Eu-
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rope have considered intervening in the
operations of the electricity markets.
During crises, however, it is especially
important to let the markets operate in
such a way that all available resources
can participate in supplying electricity
or in enabling the necessary flexibilities,
which supports the reliability of supply.

The Nordic countries have been at the
forefront of developing the European
electricity markets since the markets
opened up in the 1990s and, like other
European countries, have been able to
enjoy the considerable social and eco-
nomic benefits and well-being that have
resulted from enabling the efficient pro-
duction, transmission and consumption
of electricity in the European internal
electricity market.

GLOBALISATION AND
RESPONSIBILITY

Globalisation creates opportunities for
service and equipment procurements,
the labour markets and financing on in-
ternational markets, although the Covid

pandemic and the war in Europe have
also increased the popularity of domestic
solutions. Responsible and ethical prac-
tices to promote sustainable development
are a condition for business and ensure
that affordable financing can be secured.
Companies are increasingly expected to
offer more solutions to society’s common
challenges and to operate transparently
across the board. Longer procurement
chains and increasingly international ac-
tivities set challenges when it comes to
monitoring responsible practices. Along
with increasing regulation, sustainability
reporting will become statutory.

DIGITALISATION

The amount of data in the electricity
system is growing, and decisions based
on the data must be made faster than
ever. The automation of processes and
the supporting digitalisation are require-
ments for this development. Digitalisation
enables new practices and operating pro-
cedures in the power system and electric-
ity market. It also enables advanced and
real-time power system operation and

grid maintenance management together
with customers and service providers.
The increasing rate of automation will
also change ways of working. Effective
management of intellectual capital and
cybersecurity are more important than
ever.

Electricity systems and markets were
developed at a time when electricity
production and distribution could be
managed and predicted several days in
advance, customers were mainly passive
participants and human presence in all
decisions was crucial. The changed op-
erating environment demands a further
expansion of the physical system, as
the amount of data is growing and the
electricity system must be managed
ever faster. More processes that support
technology and operations are needed,
as well as more knowledge on which to
base decisions. New control and oper-
ating models, in which software, data,
different networks and processes meet in
a network of digital solutions that enable
automation, must be implemented. For

example, at the same time as the EU-
wide network codes are being adopted,
TSOs are already preparing the next
steps required by the clean energy pack-
age. This means more data management
and real-time markets, which cannot be
implemented without effective processes
and the related digitalisation.

From Fingrid’s perspective, digitalisation
enables even more productive operating
processes and cooperation models, re-
al-time possibilities, better customer ser-
vice, and more efficient sharing of market
information. It also provides new tools for
managing a changing and increasingly
complex power system. Digitalisation
and automation open up new business
opportunities for both current and new
operators and, in turn, shape Fingrid’s
customer field.
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Strategy

Fingrid is Finland’s transmission system
operator, whose main owners are the
State of Finland and Finnish pension and
insurance companies. The company’s
mission is to secure a reliable supply of
electricity for society through efficient
operations, promote a clean energy
system of the future and implement a
market-based power system.

Finland is on a journey towards self-suf-
ficient and clean energy production. Fin-
land’s ambitious target is to be carbon
neutral by 2035. Achieving that target will
require a considerable increase in elec-
tricity production using renewable forms
of energy as well as the phasing out of
fossil fuels in many applications. We are
well on our way, because, based on the
agreements that have already been made,
the amount of electricity generated by
wind power in Finland will increase by
one nuclear power plant every year as
wind power capacity doubles from the
current level to approximately 10,000 MW
by 2025.

MEGATRENDS

@ Climate change and trans-
formation of the energy system

OUR VISION
OUR PROMISES
@ We will promote Finland's competitiveness by

supporting the investments needed for electrification

Security of energy supply and e We will build e We will develop the established We are a forerunner
dependency on eleCtriCity and maintain Operating standards in the fOI' e|eCtriCity network
areliable market and ensure a single operations and we are
@  Globalisation and power grid price area in Finland respected and influential J

responsibility in energy matters.

)OO 6)

Digitalisation

S

‘mu
-----

TOWARDS A carRBoN-NEV

OUR MISSION TRRRRRIR

We will cost-effectively secure reliable TIIIM000Y

electricity for our customers and society,

and we will shape the clean, market- IlNNnnnnni

oriented energy system of the future ENRRRRRER
RENRNRRNND

0]

)
o’ ‘& OUR VALUES
D—

BIA
(

e Transparent e Efficient

e Fair ¢ Responsible
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Fingrid’'s strategy extends to the year
2030. The key drivers of the strategy
are achieving the climate targets and
the related change required in the energy
system in which European TSOs play a
decisive role.

Integrating new emission-free electric-
ity production into the power system
requires reinforcing the main grid. New
forms of electricity production differ
significantly in their characteristics from
previous technology, and they require
new solutions in the main grid in order
to guarantee power quality. The share
of solar and wind power has rapidly
increased in energy production, which
has brought challenges to the techni-
cal effectiveness of the power system.
Making clean energy production possible
and supplying it to consumers demands
billions of euros in main grid investments.
According to the current investment plan,
approximately three billion euros will be
invested in the main grid in Finland over
the next ten years. Finland has both good

wind conditions and the possibility to
build cost-effective, onshore wind ener-
gy based on large wind turbines. There
is also room for more solar power. This
is Finland’s competitive advantage and
enabler of future industrial development.

Fingrid's task is to cost-effectively secure
reliable electricity for our customers and
society, and to enable the implementa-
tion of a clean, market-oriented power
system of the future. Fingrid produces
grid and electricity market services for its
customers. The task of electricity market
services is to offer industry players an
effective domestic electricity market,
which is now being implemented in a
unified price area in Finland, and harness
the benefits of open European electricity
markets. Fingrid is, in accordance with its
value proposition, the most pro-market
TSO. The task of grid services is to secure
reliable transmission of electricity in the
main grid to meet the needs of electricity
companies and energy intensive industry
and to enable connections to the power

We have succeeded in our mission

of building an effective platform
for a clean power system. We
have implemented this market-
oriented development actively
and in cooperation with various

stakeholders, and we are a highly

esteemed energy influencer in
Finland and across the globe.

system. In accordance with its value prop-
osition, the company offers the possibility
to connect to the electricity system, as
well as reliable and affordable electricity
transmission.
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Fingrid’s task

Fingrid’'s operations are based on Finnish
and EU legislation.

In accordance with the Finnish Electricity
Market Act, the company develops the
main grid, connects new production and
consumption to the main grid, maintains a
balance between electricity consumption
and generation, and promotes the elec-
tricity market. The EU Regulation on the
internal market for electricity obligates
Fingrid to cooperate within ENTSO-E,

Fingrid’s role In the electricity system

Electricity is transmitted to consumers through Fingrid’s
transmission grid and the distribution networks of other

operators.
PRODUCTION
o
o S ~

CONSUMPTION

FINGRID T e

400kV 110kV

the European Network of Transmission 6/ \ o B ’ noglh %ﬁ%
. )\ 1 - ;} /\/\' 00

System Operators for Electricity, and also >|>- h /{\ ﬁ:‘ % fhooa Hggm <

. . . \ . —_— ooooo D
regionally within the Baltic Sea region, to \ .
improve the effectiveness of the internal

ketin el icitv. Th , K Electricity is generated in many Main grid Electricity Consumers can also produce electricity.
market in electricity. [he company’s tas different ways services market services
is to participate in the drawing up and
implementation of the market, operating
and connection codes and the proposals
prescribed in them. Fingrid’'s operations
are supervised and regulated nation- gggﬁ?E-CB'ﬁORIEI)ER
ally by the Energy Authority, which has
granted the company a licence for the Fingrid's crossborder

P - - connections to Sweden,
transmission grid operations. Estonia and Norway g
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Vision

We are a forerunner for electricity
network operations and respected
and influential in energy matters in
Finland and abroad.

Values

Our values guide us in everything we
do, and they lay a solid foundation for
our corporate culture. We measure,
report on and discuss the realisation
of our values as part of monitoring
our operations. Fingrid is open, fair,
efficient and responsible in all our
operations.

Our way of working

Our corporate culture is open, collab-
orative and renewing, and complies
with good governance practices. We
are known for our expertise. We de-
velop our operations for the long term
and in cooperation with our customers,
authorities, partners and other stake-
holders. We treat everyone impartially
and with respect. We are achieving the
purposeful and ambitious goals that we
have set for operations in cooperation
with various stakeholders. High produc-
tivity and quality lay the groundwork for
planning and executing our operations.
Continuous change requires further de-
velopment of our operating models and
partnerships. To achieve our goals, we
combine our core expertise with that of
the best operators in the industry.

We always work responsibly, effectively,
and through openinteraction. This is also
how we earn the trust of our customers
and stakeholders.

headway towarq
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Implementation of the strategy: perspectives

2

Focusing on the core mission

e We excel in accomplishing our core
mission in a changing operating
environment. We do not aim to expand
into new businesses or to participate in
competitive business.

&I:/J
For the customer

e \We develop our business operations and
operating models actively, together with
the customer and with society’s interests
at heart.

&

World-class expertise

e \We ensure the necessary core
competence. We cooperate with the
best partners. We actively develop our
competence through a coaching style of
management. We innovatively utilise the
best technologies.

L~

Market focus

e We apply a market-oriented approach
in all areas because we believe that an
effective market will produce the best
and most effective solutions. We actively
foster the integration of the electricity
markets in Europe and the Baltic Sea
region while also taking into account
Finland’s best interests.

&y

Efficiency of operations

e We keep our operations cost-effective
as a whole and make sure to work
productively. We anticipate changes using
joint situational awareness; we share
clear goals, prioritise and measure our
operations, and we thus ensure concrete
results as well as high-quality and efficient
operations.

A
Y\

Security and responsibility

e During the energy sector transformation,
we will maintain the current good level
of system security. Our investments
are aimed at achieving climate targets.
Corporate responsibility and safety are
highlighted in everything we do.
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Fingrid's strategy is implemented through
four perspectives: Customers & Soci-
ety, Finance, Internal Processes, and
Personnel & Expertise. According to the
approach chosen by Fingrid for imple-
menting its strategy, all four perspectives
are implemented and developed in a mu-
tually balanced way. Our personnel are
at the heart of our strategy implementa-
tion. This way, the internal processes can
function optimally and efficiently produce
services and financial benefits for the
shareholders, customers and the whole of
society. The strategic perspectives play a
key role in the day-to-day management
of the company.

At the top of Fingrid’s strategy is the
outwardly visible Customers & Society
perspective, in which the company’s goal
is to be the network operator with the
best service. Fingrid offers its customers
connections and electricity transmission
to meet their needs, as well as pro-mar-
ket solutions.

In electrified Finland, Fingrid’'s customer
base has diversified, as new players have
joined the traditional customer base. New
solutions for the needs of the changing

energy system are being created together
with customers. An evolving energy sys-
tem opens up new business opportunities
for different electricity market operators,
and this is an area where Fingrid can in-
crease customers’ awareness. Collabora-
tion with customers and service providers
improves Finland’s competitiveness and
the electricity system’s effectiveness, in
addition to creating new business models
and new business in Finland.

Fingrid’s operations and the resulting
effective electricity system are seen as
a key competitive edge for Finland. The
company’s investments, professional
operations and support for customers
guarantee reliable electricity and access
to an effective electricity market for cus-
tomers. A cost-effective main grid with
transmission capacity and good con-
nection possibilities is an ever-important
competitive factor for energy-intensive
industry, whose electricity consumption is
set to significantly increase in the future.

From the Finance perspective, the com-
pany’s objective is to act in accordance
with best management practices and
good governance to ensure the produc-

Fingrid’s strategy

CUSTOMERS AND SOCIETY

A network operator with the best service.
Electricity transmission that meets customers’ needs.
The most market-favourable transmission system operator.

FINANCE

Maximising shareholder Shared, responsible and
value responsibly for effective management
the long term of the company’s main
asset classes

Management and
governance based on
best practices

INTERNAL PROCESSES

Ensuring transmission Managing system
capacity security
Transmission capacity meets  Reliable electricity
customers’ and society’s for a carbon-neutral market enables a
needs. Our operations are society. clean electricity
efficient and safe, our quality system.
is at the correct level, and
responsibility means actions.

Promoting the
electricity market
The electricity

PERSONNEL

Fingrid is an open, collaborative, renewing and high-performing work community.

We are at the leading edge of change and we are prepared
for the future with our world-class expertise.
We are an excellent employer who attracts and retains the best employees.
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tivity and responsibility of the operations
when implementing the strategy. Fingrid
maximises owner and customer value
responsibly and for the long term, bear-
ing in mind the interests of society. Key
capital and risks are managed effectively.

The Internal Processes perspective
highlights the company’s three basic
functions:

e Adequacy of the transmission
system: Transmission capacity
meets customers’ and society’s
needs. We operate safely and
efficiently. Quality and capacity are
at the correct level. Responsibility
means actions.

e System operation: Electricity
is supplied reliably to a carbon-
neutral society, and a balance
between electricity production and
consumption is retained under all
circumstances.

e Promoting the electricity market:
The electricity market enables
a clean electricity system. The
electricity market is developed
in Finland according to EU and
national legislation by ensuring the
interests of customers.

Fingrid is an open, collaborative, renew-
ing and high-performing work community.
The objective of the Personnel & Exper-
tise perspective is to be at the leading
edge of change and to prepare for the
future with world-class expertise. Fingrid
is an excellent employer who attracts and
retains the best employees.

The preparation of the goals and oper-
ations of each strategic perspective are
the responsibility of a CEO-appointed re-
sponsible director, who ensures that mat-
ters are prepared comprehensively and
executed efficiently as part of the work of
a steering group. Fingrid’'s approach is to
serve the best interests of both society
and the company’s customers.

Fingrid operates in a matrix model where
the strategy is made to guide the entire
organisation through perspectives. The
model pushes collective efforts and
shared goals to the forefront on the com-
pany level. Thanks to its matrix organisa-
tion, the company is an agile player with
a flat hierarchy, able to make decisions
quickly, while understanding the big pic-
ture. The strategy is implemented as a
matrix organisation through coordination
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between the four perspectives and the
functional organisation. The functional
organisation is responsible for managing
and carrying out measures and for ensur-
ing efficiency and responsibility.

Personnel resources are allocated ac-
cording to the functions such that manag-
ers are in charge of the annual planning,
financial steering, risk management and
responsibility of the tasks in their re-
spective areas of responsibility and of
implementing the action plans according
to the business targets set forth in the
strategy. The company’s management
model assigns a dual role to the man-
agers as heads of both operations and
perspectives. The management system
is described in more detail in the ‘Man-
agement principles’ document.

Fingrid’s matrix organisation

Jukka Ruusunen, President & CEO

Grid services Asset Power
and planning | management system
: . operations
Jussi Timo Tuomas
Rauhala

Jyrinsalo :  Kiiveri

Adequacy of the transmission system
Timo Kiiveri

Market . Finance
: and
: treasury
Asta Jukka
Sihvonen- | Metsala
Punkka

Customers
Jussi Jyrinsalo

Finance and business development
Jukka Metsala

System operation
Tuomas Rauhala

Personnel and expertise
Tiina Miettinen

ICT ' HRand

: . Legaland
: Communications : administrative
: . services
Kari Tiina . Marina
Suominen Miettinen :  Louhija

Promoting the electricity market
Asta Sihvonen-Punkka
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Fingrid’s reputation, customers and stakeholders

Reputation

Transmission system operators play a
special role in society, both in Finland
and elsewhere. They are entrusted with
a responsibility for the functioning and
development of a service for society,
the power system. TSOs hold the role
of closely regulated natural monopolies.

In Fingrid’s point of view, stakeholders’
trust and support for the company is an
important issue. A reputable company
is an attractive employer, has high cus-
tomer satisfaction, secures more afforda-
ble financing and enjoys the support of
society. On the other hand, society can
intervene in the operations of a TSO by
changing regulation if the company does
not accomplish the duties assigned to it.

Reputation management is a part of
strategic management. Reputation is
measured regularly among the key stake-
holders and operations are developed
based on the feedback. In 2022, T-Media
studied Fingrid’s reputation and aware-
ness of Fingrid among the general public,
technology professionals and students,
authorities and the media. According to
the survey, the more familiar the respond-
ent was with Fingrid, the more satisfied
they were with the company. The trust of
the surveyed stakeholders in the compa-
ny has remained at a good level. Various
stakeholders’ support for Fingrid has also
remained excellent.

With the energy crisis and the threat of an
electricity shortage, awareness of Fingrid
has grown particularly among the general
public. Fingrid assumed a leading role
during the year under review, especially
in making statements related to the elec-
tricity shortage and in preparing society
for the winter power balance. As a con-
sequence of this, the company’s profile in
the general media increased significantly
during the year under review, leading to
enquiries from citizens on a wide range
of issues.

A reputable
company is

an attractive
employer, has
high customer
satisfaction,
secures more
affordable
financing and
enjoys the support
of society.
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Case

Excellent results for Fingrid in
reputation surveys

The impartial research and ana-
lytics company T-Media conducts
an annual reputation survey for
Fingrid. In 2022, the focus groups
were the general public, technology
professionals and students, au-
thorities and the media. The results
highlighted strong confidence in
Fingrid’s finances and increasing
trust towards the company.

The results, compiled in early sum-
mer 2022, are clear: in the eyes of
the general public, the company’s
reputation sits at 3.24 on a scale
of 1 to 5, while authorities gave
Fingrid a score of 3.95. In the gen-
eral public’s point of view, progress
has been made especially in terms
of responsibility, while authorities
considered Fingrid’s strengths to
be management, responsibility and
governance.

Fingrid’s reputation among tech-
nology professionals and students

is proven to be excellent. Fingrid
received a very high score of 3.74
on a scale of 1 to 5 from the tech-
nology professionals and students
surveyed in eight sub-areas of
employer reputation. Among those
surveyed, the company was con-
sidered to be a well-managed and
attractive employer overall.

Fingrid’s overall reputation among
representatives of the media im-
proved to an almost excellent level
in 2022. The media gave Fingrid an
overall score of 3.91 for reputation.
Of the areas currently surveyed,
representatives of the media rated
sustainability as the company’s
strongest reputation area.

The aim will be to maintain this
upward trajectory. Fingrid wants to
be an interesting company where
people are keen to work and invest in.
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Customers

e Customer and stakeholder

satisfaction remains at a high
level, and Fingrid is considered
as working in the interests of
society as a whole. People listen

to Fingrid and its word is trusted.

The impact of disturbances on
customers and the impact of
transmission restrictions on the
market remain at a level that
does not disrupt the needs of
customers and society.

The price level of services
remains competitive and fair in a
European comparison.

The services meet customer
needs, and the evolving
electricity market opens up
new business opportunities for

Successful customer work makes a difference:

Fingrid’'s customers. Personnel
participate extensively in the
production and development
of services together with
customers and stakeholders.
The aim is to automate the
services and the data exchange
associated with them, which
will facilitate customers’ and
Fingrid’s daily routines as data
volumes grow.

Fingrid builds the grid
connections needed for the
energy transformation and
develops the main grid and
electricity market. To customers,
Finland is an even more
attractive investment object
from the point of view of reliable
and efficient electricity supply.
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Fingrid’s services

Fingrid’s operations are largely based on
performing statutory duties. We perform
this duty with a maximum customer fo-
cus, on impartial and equal terms. Fingrid
provides grid services and electricity
market services to its customers: DSOs,
electricity producers, electricity-consum-
ing industry and other electricity market
operators. The goal is to continuously
develop Finland’s competitiveness by
improving Fingrid’s services to cater for
the different needs of customers. Fin-
grid’s customer base has diversified in
recent years, and the sector has also seen
the emergence of entirely new types of
customers.

Grid services secure reliable transmis-
sion of electricity in the main grid and
connection to the electricity network in
accordance with the needs of utility com-
panies and energy intensive industry. Fin-
grid’s value proposition is to offer reliable
and affordable electricity transmission to
customers. Our grid services consist of
connection into the main grid and devel-

oping, operating and maintaining the grid
according to the customer’s transmission
needs. We implement the grid connec-
tions the customer needs, we ensure
compatibility between the main grid and
the customer’s networks, and guarantee
transmission capability and power quality
at the connection points. We make sure
that Finland’s electricity system oper-
ates reliably 24/7, and we prepare for any
exceptional circumstances. We carefully
plan our maintenance activities and trans-
mission outages in advance to minimise
any disturbance they may cause to our
customers. An evolving power system
demands new investments as well main-
tenance of aging grid structures, which
will cause additional planned interrup-
tions in the power system in order for the
necessary work to be safely carried out.

During the year under review, the en-
quiries regarding renewable energy
connections continued to increase. The
total power of new connection enquir-
ies in 2022 was approximately 80,000
megawatts, which is nearly six times the

production capacity in Finland at the end
of 2022. The sufficiency of connection
capacity and the technical functioning
of the electricity system already repre-
sent a limitation in some places. Not all
projects in the planning phase are likely
to be implemented, but the number of
enquiries indicates that Finland is a very
attractive and competitive country for re-
newable energy producers and, similarly,
for energy intensive industries.

Electricity consumption is also join-
ing the electrification trend. Electricity
generation investments and growth in
production capacity create possibilities
for consumption investments. We saw an
acceleration in the number of enquiries
from customers looking to connect new
types of electricity consumption, such as
data centres, hydrogen production and
battery storage, directly to the main grid.

In 2022, we were highly successful in
accomplishing our promise to offer cus-
tomers reliable and affordable electricity
transmission.

Fingrid’s
customer base
has diversified

In recent years,
and the sector
has also seen the
emergence of
entirely new types
of customers.
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Our electricity market services offer
all industry players a unified price area
for electricity trade in Finland, and the
opportunity to buy and sell imbalance
power. They maintain and expand the
reserve markets required to balance the

power system and offer the benefits of
open European electricity markets. In
accordance with its value proposition,
Fingrid is the most market favourable
TSO. Through its strong main grid, we
ensure that Finland remains a single price
area. With our cross-border transmission
connections, we offer access to the Eu-
ropean electricity markets and give the
markets the largest possible transmis-
sion capacity. The key grid investment
projects serving the electricity market are
the Forest Line connection, consolidating
the north—south transmission capacity,
and the Aurora Line connection between
Finland and Sweden. The market rules
are being developed and electricity mar-
ket data is published openly and free-of-
charge. More details on electricity market
development projects can be found in
the Annual Report’s electricity market

section.

The company maintains and develops the
marketplaces for reserve and balancing
power. We settle the power balances and
supply the imbalance power to the bal-
ance responsible parties. Fingrid Data-
hub Oy, our subsidiary, offers an effective
information exchange platform for retail
market parties. Another of our subsidiar-
ies, Finextra Oy, provides services related
to guarantees of origin (GO) by granting
GO certificates for renewable forms of
energy and nuclear power.

Active interaction —

satisfied customers

Fingrid develops its services openly in
collaboration with its customers and
stakeholders to be able to account for
the different needs of customers and
society. The upcoming changes in the
power system are communicated and
discussed openly with customers early on
in the process, and investment decisions
concerning the main grid are announced
publicly. Together, the most market-based
solutions that are also sensible in terms of
the national economy are always sought
for the changes.

In addition to being able to offer services
that meet customer needs, Fingrid values
openness, trust and active interaction
with its customers. The company’s per-
sonnel are trained for better customer
service, and customers are involved in
developing the operations, for example,
through the advisory committee, grid
committee and market committee.

Customer satisfaction with Fingrid’s
services is assessed through an annu-
al survey. In the 2022 survey, Fingrid’s
net promoter score from customers in-

creased to +50 from the previous year’s
score of +41. Areas that improved were,
in particular, disturbance clearing and
open electricity market data. Areas in
need of development were the reserve
markets, balance services and Datahub
services. Working with Fingrid’'s experts
was perceived as very positive. The most
highly rated areas were Fingrid’'s exper-
tise and service-mindedness. Fingrid’s
role in realising a carbon neutral Finland
is significant, and the company’s opera-
tions in the interest of society as a whole
were given a score of 4.4 (4.3).

Two major Fingrid Current customer
events and an event for DSOs and the
media concerning managing the elec-
tricity shortage were arranged in 2022.
During the year, Fingrid’s employees
took part as experts in several info ses-
sions and webinars organised by various
parties.

Fingrid continuously develops digital
solutions to enhance its communication
and customer communication. The com-
pany already distributes considerable in-
formation related to the operations of the
electricity markets through its open data
service. Information about connection
possibilities for new electricity produc-
tion in different parts of the main grid is
available in the Grid Scope map service.

Fingrid has managed to maintain

its competitive pricing

Based on the latest European compari-
son, Fingrid’s transmission fees are the
second most affordable in a peer group
of some 20 countries. Fingrid’s objective
is to continue to operate cost effectively
and thus also do its part to offer a com-

BUSINESS REVIEW »

REPORT OF THE BOARD OF DIRECTORS

FINANCIAL STATEMENTS

COVERNANCE

REMUNERATION REPORT

CORPORATE RESPONSIBILITY

24


https://www.fingrid.fi/globalassets/dokumentit/en/annual-report/2022/fingrid_oyj_report_of_the_board_of_directors_2022.pdf
https://www.fingrid.fi/globalassets/dokumentit/en/annual-report/2022/fingrid_oyj_financial_statements_2022.pdf
https://www.fingrid.fi/globalassets/dokumentit/en/annual-report/2022/fingrid_oyj_corporate_governance_statement_2022.pdf
https://www.fingrid.fi/globalassets/dokumentit/en/annual-report/2022/fingrid_oyj_remuneration_report_2022.pdf
https://www.fingrid.fi/globalassets/dokumentit/en/annual-report/2022/fingrid_oyj_corporate_responsibility_and_sustainable_development_2022.pdf

FINGRID

ANNUAL REPORT 2022

BUSINESS REVIEW

v VvV Vv

v

Review by the President
& CEO

Operating environment

Fingrid’s reputation,
customers and stakeholders

Finance and treasury
Operations
Personnel

Internal control and
risk management

Research and development

Glossary

petitive advantage to companies oper-
ating in Finland. The cost effectiveness
of the company’s operations has been
measured for many years, in terms of
both internal key figures and international
comparison studies, based on which it
has been possible to maintain a high level
of cost effectiveness.

The high price of electricity and major
area price differences have increased
Fingrid’s congestion income. At the
same time, the exceptional situation in
the energy market has caused the com-
pany’s electricity market-based costs to
spike. By the Energy Authority’s decision,
Fingrid used its congestion income for
investments to increase cross-border
capacity and to cover the increase in
operating costs, and did not collect grid
service fees for December 2022. Fingrid
plans to waive grid service fees for six
months in 2023. This would reduce main
grid customers’ current payments by
some EUR 300 million.
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Case

Future scenarios of Finland’s
power system published

In 2022, Fingrid released a draft of
Finland'’s electricity system vision,
which includes four separate future
scenarios on electricity production
and consumption development for the
years 2035 and 2045. The scenarios,
drawn up together with stakeholders,
addressed current themes on ambi-
tious climate targets, the accelerating
energy transformation and the electri-
fication of society.

The work on the vision is aimed to raise
a discussion on the kinds of needs,
challenges and opportunities the
energy transformation will create for
the electricity market, the main grid
and the technical effectiveness of the
electricity system. Increasing Europe’s
energy self-sufficiency and the rapid
phase-out of fossil fuels now play an
even more important role.
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Case

Grid connection opportunities
in Grid Scope

Fingrid has developed a Grid Scope
map service together with custom-
ers. The map provides information
on the grid’s connection possibilities
over different years as well as infor-
mation about production projects
that are under planning or under
way. In Grid Scope, customers and
stakeholders can easily see both
existing power grids and publicly
planned projects.

Grid Scope is being developed
together with customers and stake-
holders on the basis of received
feedback. Another stakeholder

tool that is in the works relates to
monitoring customers’ own pro-
ject proposals as part of Fingrid’s
online Oma Fingrid service. Going
forward, situational awareness,
from the proposal of a project to its
commissioning, will be maintained
in the service.

Case

Electricity transmission is monitored
in the cross-sections

Fingrid monitors and anticipates elec-
tricity transmission in the two cross-sec-
tions in Finland’s internal transmission
grid. Finland’s internal transmission lines
are split by two boundaries specified
according to electrotechnical parame-
ters. These cross-sections are in Central
and Northern Finland. Cross-Section
Central Finland runs along the axis from
Kokkola to lisalmi, while Cross-Section
Northern Finland runs along the line of
the lijoki river, north of Oulu.

Electricity produced in the north of

the country is transmitted over the
cross-sections to consumption centres
in the south. Four-fifths of Finland'’s
electricity consumption takes place
south of Cross-Section Central Finland.
In the future, several times more elec-
tricity will need to be transmitted over
the cross-sections. Robust transmission
connections between the north and
south will ensure that Fingrid retains
its uniform price area in the electricity
wholesale market.
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Advisory committee

The advisory committee and the two
other customer committees (“grid
committee” and “market committee”)
play an important role in ensuring
interaction and that the customer’s
voice is heard. The advisory commit-
tee’s task is to provide insight on the
company’s operating environment,
and business and services from the
customer viewpoint. It does not make
formal decisions. The issues it handles
concern the services produced by Fin-
grid and the pricing of the services,
electricity market regulation, grid in-
vestments, developing the electricity
markets and issues concerning the
use of the grid.

The advisory committee convened
four times during 2022. The topics
addressed by the advisory committee
in its meetings included the manage-
ment of system security, the main grid
investment plans and the company’s
finances, Fingrid’s future scenarios of
the electricity system and joint Nor-
dic electricity market development
projects.

Members
e Stefan Damlin, Vaasan Sahko Oy

e Kristian Gullsten, Napapiirin Energia
ja Vesi Oy

e Mikko Halonen, S-Voima Oy
e Juha Keski-Karhu, Vare Oy

e Lauri Laine, Valkeakosken Energia
Oy, as of 1 September 2022
Nurmijarven Sahkoé Oy

e Markus Lehtonen, Helen
Sahkoverkko Oy

e Mikko Lepistd, SSAB Europe Oy
(Chairman)

e Pirita Mikkanen, Metsa Board Oyj
e Heikki Peltomaa, WPD Finland Oy

e Jouni Pylvanainen, Kymenlaakson
Sahkoverkko Oy

e Jukka Toivonen, Vantaan Energia Oy
e Esa Ukkonen, Stora Enso Oyj

Members from Fingrid

e Jukka Ruusunen

e Jussi Jyrinsalo

e Rami Saajoranta (secretary)
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Grid committee

The grid committee is made up of
Fingrid’'s customers, and their role in
the committee is to generate ideas,
insight and experiences for develop-
ing Fingrid’s grid services. In 2022,
among the topics the committee was
asked for its insight into were the
development of general connection
terms and connection fee principles,
electricity system vision work and
solutions to the technical challenges
of a converter-dominated electricity
system. The committee meetings also
addressed, e.g. the winter power bal-
ance, and heard the members’ views
on the sector’s development.

Members
e Janne Ala, Kemijoki Oy
o Mikael Heikkila, Fortum Oyj

o Petri Hyyrylainen, UPM
Communication Papers Oy

e Timo Jutila, Kajave Oy
e Teemu Loikkanen, OX2 Finland Oy

e Magnus Nylander, Porvoon
Sahkoverkko Oy

e Jani Pulli, PVO Vesivoima Oy

e Mikko Rintamaki, Kokkolan
Energia Oy (Chairman)

e Tomi Toivonen, Turku Energia
Sahkoverkot Oy

e Erik Trast, CPC Finland Oy
e Kari Vessonen, Caruna Oy

e Jarno Virtanen,
Keravan Energia Oy

Members from Fingrid

e Jussi Jyrinsalo

e Petri Parviainen

e Katariina Saarinen (secretary)

Market committee

The market committee brings together
Fingrid and the electricity market parties
active in Finland. The committee is an
advisory discussion forum, which helps
Fingrid to develop the Nordic and Euro-
pean electricity markets. Fingrid informs
the committee on the development in the
electricity market and on European coop-
eration, and in return receives feedback
on any development plans topical at the
time from the committee.

In 2022, its meetings addressed, among
other things, the Datahub go-live, the
Nordic balance management project,
progress in the adoption of a flow-based
capacity calculation methodology, adop-
tion of transmission rights products, the
electricity system vision and the excep-
tional situation in the electricity markets.
The committee members additionally
took turns presenting their company’s
operations and views on the development
of the electricity market.

Members

Outi Ervasti, Neste Oyj

Tero Karhumaki, Kuoreveden
Sahko (Chairman)

Antti Keskinen, llmatar Oy

Mika Laakkonen,
Power-Deriva Oy

Reima Neva, EPV Energia Oy

Teija Pelkonen,
UPM Kymmene Oy

Ville Pesonen, Gasum Oy
Jan Ronnback, Fortum Oyj
Ville Sihvola, Elenia Oy
Harri Sirpoma, Helen Oy

Matti Supponen, Suomen
sahkonkayttajat ry

Mikael Surakka,
Outokumpu Oyj

Members from Fingrid

Asta Sihvonen-Punkka
Meri Viikari (secretary)

BUSINESS REVIEW »

REPORT OF THE BOARD OF DIRECTORS

FINANCIAL STATEMENTS

COVERNANCE

REMUNERATION REPORT

CORPORATE RESPONSIBILITY

28


https://www.fingrid.fi/globalassets/dokumentit/en/annual-report/2022/fingrid_oyj_report_of_the_board_of_directors_2022.pdf
https://www.fingrid.fi/globalassets/dokumentit/en/annual-report/2022/fingrid_oyj_financial_statements_2022.pdf
https://www.fingrid.fi/globalassets/dokumentit/en/annual-report/2022/fingrid_oyj_corporate_governance_statement_2022.pdf
https://www.fingrid.fi/globalassets/dokumentit/en/annual-report/2022/fingrid_oyj_remuneration_report_2022.pdf
https://www.fingrid.fi/globalassets/dokumentit/en/annual-report/2022/fingrid_oyj_corporate_responsibility_and_sustainable_development_2022.pdf

FINGRID

ANNUAL REPORT 2022

BUSINESS REVIEW

v VvV VvV Vv v

v

Review by the President
& CEO

Operating environment

Fingrid’s reputation,
customers and stakeholders

Finance and treasury
Operations
Personnel

Internal control and
risk management

Research and development

Glossary

Stakeholders

Fingrid’s operations have a major impact
on the surrounding society. In addition
to the customers, the company also has
several other key stakeholders that we
identify using a corporate responsibility
materiality assessment, for example. The
starting point for identifying key stake-
holders is to describe the expectations
of stakeholders and Fingrid’s activities
that respond to the expectations.

Being open to the stakeholders’ expecta-
tions is an essential part of our reputation
management and sustainable business.
We offer the company’s stakeholders
information about corporate responsi-
bility work in more detail in the Corporate
Responsibility and Sustainable Devel-
opment Report included in our Annual

Report.

Case

Fingrid Current and
seminars

Fingrid Current is Fingrid’s
event concept for discussing
hot topics in the electricity
and energy sector. In 2022,
Fingrid organised two cus-
tomer events. The first Fingrid
Current event, held in May,
focussed on ensuring the
effectiveness of the power
system, while the November
event addressed the electricity
shortage and the future main
grid.

Stakeholders and customers
were also kept up to date on
Fingrid’s operations and the
energy sector’s future outlook
through webinars. Several we-
binars were arranged during

the year, with topics ranging
from voluntary support for the
power system by municipali-
ties and companies during the
electricity shortage and power
system visions to changes in
balancing service providers’
terms.

At Fingrid Current, participants
have the opportunity to catch up
during the coffee break. Here, Tiina
Miettinen, Paivi Nerg and Jonne
Jéappinen exchange their thoughts

on the electricity market situation.
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operations and the enabling of
society’s climate targets create a
foundation for expanding Fingrid’s
green financing as the investment
programme progresses.

and the need to balance electricity
production and consumption
nationwide raised the company’s
turnover to a record high.

BUSINESS REVIEW » REPORT OF THE BOARD OF DIRECTORS FINANCIAL STATEMENTS COVERNANCE REMUNERATION REPORT CORPORATE RESPONSIBILITY 30



https://www.fingrid.fi/globalassets/dokumentit/en/annual-report/2022/fingrid_oyj_report_of_the_board_of_directors_2022.pdf
https://www.fingrid.fi/globalassets/dokumentit/en/annual-report/2022/fingrid_oyj_financial_statements_2022.pdf
https://www.fingrid.fi/globalassets/dokumentit/en/annual-report/2022/fingrid_oyj_corporate_governance_statement_2022.pdf
https://www.fingrid.fi/globalassets/dokumentit/en/annual-report/2022/fingrid_oyj_remuneration_report_2022.pdf
https://www.fingrid.fi/globalassets/dokumentit/en/annual-report/2022/fingrid_oyj_corporate_responsibility_and_sustainable_development_2022.pdf

FINGRID

ANNUAL REPORT 2022

BUSINESS REVIEW

v VvV VvV Vv v

v

Review by the President
& CEO

Operating environment

Fingrid’s reputation,
customers and stakeholders

Finance and treasury

Operations
Personnel

Internal control and
risk management

Research and development

Glossary

Fingrid’s business activities and the
regulation of transmission system
operations

Fingrid constitutes a natural monopoly
as referred to in the Finnish Electricity
Market Act (588/2013), with the duties of
the transmission grid operator with sys-
tem responsibility defined in the act. The
company’s operations and financial result
are regulated and overseen by the Energy
Authority. The Energy Authority deter-
mines Fingrid’s allowed financial result
in the regulatory methods for electricity
grid operations over four-year regulatory
periods (2020—2023).

The transmission grid operations that are
subject to financial monitoring include the
transmission of electricity in the nation-
wide grid owned by the company, develop-
ment of the electricity markets and tasks
of the grid operator in the management
of the national electricity system and the
power balance: These operations consti-
tute the bulk of Fingrid’s turnover, costs,
result and balance sheet. The allowed
financial result from transmission grid

operations is formed when the company’s
grid assets are valued at the regulatory
fair value and the amount of equity and
interest-bearing debt in the thus formed
adjusted balance sheet are multiplied by
the reasonable rate of return determined
by the Energy Authority. The reasonable
financial result allowed by the regulation
forms the basis of Fingrid's financial plan-
ning and pricing. The amount of allowed
turnover is obtained by adding operating
expenses to the reasonable financial re-
sult. In addition, financial steering meth-
ods include a number of incentives related
to the operations’ cost-effectiveness,
quality and innovations which may af-
fect the allowed return level and thus the
amount of allowed turnover at any given
time. The Energy Authority monitors the
reasonableness of grid service revenue
by regulatory period (the current regula-
tory period is 2020—2023) such that any
surplus in the regulatory period must be
offset in the next regulatory period.

Fingrid’'s turnover is mainly based on
the pricing of the transmitted electricity

and the production and consumption of
electricity by Fingrid’'s customers, and on
the sale of balancing power required to
maintain the national electricity balance,
and the imbalance power tariff. Moreover,
the congestion income received by the
company in 2022 and recognised in the
income statement has significantly af-
fected the company’s turnover and other
operating income.

For grid services, Fingrid charges its
customers for output from and inputinto
the main grid, consumption fees, and a
power-based tariff. Most of the overall
invoicing is linked to the consumption
of electricity as European regulation
provides an upper limit for production
fees. The company’s pricing at any given
time is valid until further notice. Fingrid
bears responsibility for Finland’s power
balance together with customers that
are balance responsible parties. Since
electricity cannot be stored, and the pro-
duction and consumption of electricity
must be in balance at all times, Fingrid
balances the power imbalances of its
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balance responsible parties by buying
and selling balancing power. Besides
revenue and expenses from electricity
trade, Fingrid charges balance respon-
sible parties a fixed imbalance power
tariff, which covers the costs of balance
management. Fingrid’s total costs con-
sist of the operating expenses, remu-
neration and finance costs and taxes.
Electricity area price differences give
rise to congestion income, which is al-
located to TSOs in accordance with EU
regulation. The amount of congestion
income is determined by the difference
in the price of electricity between the
price areas and by the transmission
capacity available at any given hour. As
Finland has one electricity price area,
Fingrid’s congestion income comes
from the borders between Finland and
Estonia and Finland and Sweden. EU
regulation defines the use of congestion
income for investments, covering costs
and use as profit. The Energy Authority
decides on the use of the congestion
income received by Fingrid in line with
EU regulation.

The so-called adjusted profit, realised in
compliance with the regulation, is calcu-
lated by adjusting the parent company’s
result according to the Energy Authority’s
regulation methods and by adding the
impact, either positive or negative, of the
incentives. The incentives include capex,
quality, efficiency improvement and inno-
vations incentives (R&D).

Any realised regulatory profit over a reg-
ulatory period that exceeds the allowed
financial result constitutes a surplus that
must be offset at the latest during the next
regulatory period, e.g. in the form of lower
prices for customers or by not carrying
out the price increases corresponding to
therise in costs. If the realised regulatory
profit over a regulatory period is below
the allowed financial result, this leads
to a deficit which Fingrid may recover
from the customers in the form of higher
future prices. No regulatory surplus or
deficitincome is recorded in the financial
statements. The aim of Fingrid's business
operations is to achieve the allowed fi-
nancial result over the regulatory period.
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Goals for financial steering

The key long-term goals for Fingrid’s
financial steering are as follows:

e Good cost-effectiveness,
responsible operations and high
productivity in order to maintain
service pricing on a moderate
level and be able to respond to
customers’ needs quickly and to
a high standard. The company’s
goal is to rank in the top of its
field in international comparisons
measuring operational efficiency
and quality.

e A high credit rating and sustaina-
ble financing, ensuring the availa-
bility of long-term, diversified and
affordable financing. The compa-
ny aims to maintain a credit rating
of at least ‘A-".

e Company-level risk
management, preparing for
unexpected changes in the
company’s financial impacts
and counterparty risks, as well
as continuity management,
enabling the company’s
continuous operation in
various risk scenarios.

e Creating shareholder value
and high debt service capacity,
achieved by maintaining the
company’s adjusted income on
the level allowed by regulation
and paying dividends that
correspond to shareholders’
profit targets.

Cost-effective activities and

high productivity

Cost-effectiveness is based on an op-
erating model in which we focus on our
basic task and combine our core com-
petence with the best players in the
industry. High productivity results from
being able to process and implement
the growing needs of both customers
and the electricity system without delay
and to a high standard as the compa-

ny’'s operations are scaled based on the
need at any given time. We actively plan
our operations in cooperation with our
customers and invite external parties to
participate in our innovation processes.
Operating processes and models are
continuously developed in response to
needs. This produces better and more
efficient solutions that can be reproduced
to meet various needs.
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Fingrid’s world-class efficiency

)

CLEAR STRATEGY COMPETENT

O ER v AND MANAGEMENT :  AND MOTIVATED
SYSTEM PERSONNEL
» Quality and » Insight and high . » Results and quality
efficiency of productivity of work
operations
........... \
CUSTOMERS
» Understanding customer needs
CORRECTLY
DIMENSIONED PARTNERSHIPS . DIGITALISATION
INVESTMENTS : :
» Customer needs » The right expertise > Automated operations

and focus on core
competence

and effective life-
cycle management

and high-quality
processes

L

Fingrid carries out grid construction and mainte-
nance together with its partners, which helps opti-
mise the use of financial and production resources
in a scalable manner and ensures that the sector
retains and develops its electricity system exper-
tise. The monitoring and control of the main grid is
centralised and takes place from a national control
centre operated by Fingrid. The growing volume
of data and the real-time capabilities required to
make decisions are forcing the automation andin-
tegration of processes between different electric-
ity market operators. The possibilities created by
digitalisation are also being increasingly utilised in
areas such as grid maintenance and optimising the
power system. Good examples include the Load
Frequency Control to support the implementation

of the new balance management model and the
progress made in the digital maintenance man-
agement project. Fingrid's management system
is based on a matrix organisation and specialists’
mandates to participate in the company’s activities
across organisational boundaries. The foundation
for all operations is customer needs and the need
to maintain and develop the electricity system.
This increases the efficiency of operational activi-
ties and demands high operational productivity in
response to ever-changing needs in the electricity
market and in the customer field.
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Pricing

Fingrid strives for long-term operations in
which short-term targets do not dictate
investment decisions or other decisions.
The electricity system is planned for the
long term based on customers’ needs,
and high system security plays a central
role all decision-making, in both the short
and long term.

Grid service fees are distributed in full to
the roughly 70 DSOs operating in Finland,
and to a similar number of electricity pro-
ducers and major electricity consumers. A
substantial proportion of the company’s
grid service fees is directed to electricity
consumption, while the producers have
to pay significantly less. This is because
the fees set for production are regulated
at the EU level. Grid service fees together
with uninterrupted electricity transmis-
sion have an impact particularly on the
competitiveness of electricity-intensive
industries. Fingrid does not sell electrici-
ty. While the company does not transmit
electricity directly to consumers, the small
size of the grid service fee portion in an

electricity bill makes our cost-effective-
ness evident also to consumers.

The objective of the company’s pricing
is to match the company’s costs and
allowed financial result at any given
time. Major volatility on the market may
necessitate upward or downward price
adjustments. Pricing, however, strives
to take a long-term approach with good
predictability. By a previous decision, Fin-
grid waived four months of grid service
fees (2022 and 2023) and the plan is to
also waive three months of grid service
fees for 2023 — this plan therefore in-
cludes a total of six months of waived
grid service fees in 2023. The reason
behind the waiving of grid service fees
is the high amount of congestion income
collected from the country’s borders due
to the exceptional situation in the energy
market. The amount received by Fingrid
is half of the congestion income from the
electricity transmitted on Finland’s bor-
ders. In line with the Energy Authority’s
decision, Fingrid uses the congestion
income for cross-border investments,

to cover operating costs and as revenue
recognition. A regulatory letter from the
Energy Authority also allows the con-
gestion income received by Fingrid to be
refunded to main grid customers.

Balance service pricing also tracks the
development of operating costs. Unlike
grid service fees, balance service tariffs
are the same for electricity consumption
and production alike. Fingrid adjusted
balance service tariffs three times in
2022. The sharp rise in costs is behind
the change in balance service tariffs. The
aim is to keep customers’ balance service
tariffs at around the same level as costs
over time. In accordance with the Energy
Authority’s regulatory letter, accumulated
congestion income must not be allocated
to balance services.

With the end of cross-border transmis-
sion service in May 2022 following the
end of electricity imports from Russia,
Fingrid no longer receives cross-border
transmission income.

The company has consistently achieved
high rankings in the annual international
comparison studies on the cost-effec-
tiveness and quality of TSOs (ITOMS and
ITAMS), in addition to which it has been
granted the international certification
for the management of physical assets
(ISO 55001). This is proof of the cost-ef-
fectiveness of the operations and of the
effective management of expense and
operational risks related to grid assets.
The Council of European Energy Regula-
tors’ (CEER) benchmarking study placed
Fingrid among the most cost-effective
TSOs in Europe.
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Capital management

Equity and liabilities as shown in the bal-
ance sheet are managed by Fingrid as
capital. The balance sheet according to
the company’s accounting is smaller than
the balance sheet under the Energy Au-
thority’s regulations, in which grid assets
have been measured at the regulatory
present value in use. The company’s bor-
rowings are presented at their carrying
amount also on the regulatory balance
sheet. Equity on the accounting balance
sheet is, of course, smaller than equity
on the regulatory balance sheet, which
balances out the difference in the grid
asset carrying amount and the actual
present value in use.

The company has not set specific key
figure targets for accounting balance
sheet or regulatory balance sheet capital
management, but instead monitors and
controls the overall situation, for which
credit ratings and their underlying risk
analyses and the flexibility required by
the company’s operations create a foun-
dation. The company must have a solid

capital structure to support consistently
strong credit ratings and reasonable cost
of capital, and enable the implementation
of the investment programme as planned,
and adequate dividend pay-out capabil-
ity. The principal aim of Fingrid’s capital
management and grid asset manage-
ment is to ensure the company’s uninter-
rupted operations, carry out the planned
investment programmes, develop the
electricity market while maintaining a
high-quality power system and ensure
the retention of the main grid’s value as
well as rapid recovery from any excep-
tional circumstances.

Financing

The company takes advantage of the
opportunities offered by credit ratings
at any given time on the international
and domestic financial markets. Mar-
ket-based and diversified financing is
sought from several sources. Fingrid’s
existing loan agreements as well as debt
and commercial paper programmes are
unsecured and do not include any finan-
cial covenants based on financial ratios.

The company is exposed to various finan-
cial risks, such as market risks, liquidity
risks, counterparty risks and credit risks.
The aim of financial risk management is
to protect shareholder value by securing
the financing required for the company’s
business operations, by hedging against
the main financial risks and by minimising
financial costs within the risk limits.

Fingrid operates in the debt capital,
commercial paper and loan markets
as follows:

e For long-term financing (more than
12 months), the company has an
international Medium Term Note
Programme (EMTN Programme),
totalling EUR 1.5 billion.

e For short-term financing (less than
12 months), the company has an
international Euro Commercial
Paper Programme (ECP Pro-
gramme) totalling EUR 600 million.

e Fingrid additionally has a domestic
commercial paper programme
totalling EUR 150 million.

Furthermore, Fingrid has bilateral long-
term loan agreements with both the Eu-
ropean Investment Bank (EIB) and the
Nordic Investment Bank (NIB). To secure
liguidity, the company has a revolving
credit facility and overdraft facilities at
its disposal.

Green financing

Green financing is an important part of
Fingrid’s financing strategy. The com-
pany’s responsible operating model and
sustainability goals enable access to
green financing schemes. In 2017, Fingrid
became the first Finnish company to issue
a corporate green bond. The interest rate
margin of Fingrid’s revolving credit facility
is tied to the company’s key corporate
responsibility targets. The company’s
objective is to increase the amount of
green financing in its total financing. More
detailed information on green financing is
available in the Corporate Responsibility
and Sustainable Development Report
contained in our Annual Report.
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Financial result for 2022

Fingrid’'s finances remained solid in the
midst of an energy crisis, and the compa-
ny systematically implemented the largest
investment programme in its history. It was
an exceptional year. Fingrid Group’s turno-
ver grew to a record high as a consequence
of the high price of balancing power. The
company’s market-based costs spiked.
Correspondingly, the area price differenc-
es on Finland’s cross-border connections
considerably increased Fingrid’s share of
congestion income. Congestion income
was used to finance completed cross-bor-
der investments and to compensate for
the sharprise in costs and the decrease in
electricity consumption for the benefit of
main grid customers. The company also did
not collect grid service fees for December.

Based on the company’s own calculations,
the result according to the regulatory mod-
el that governs transmission grid opera-
tions amounts to a surplus of around EUR
5 million for 2022 and was cumulatively
at the allowed level in the 2020—-2023
regulatory period. Fingrid's credit rating

remained high, reflecting the company’s
strong overall financial situation, its key role
as an implementer of climate targets, and
its debt service capacity. During the year
under review, Fitch Ratings (Fitch) raised
Fingrid's long-term company credit rating
to A+’ and unsecured senior debt rating to
AA-. The company’s finances and financ-
ing are on a stable footing, which enables
a controlled transition to a clean power
system.

The Group’s turnover reached a re-
cord-high EUR 1,815.2 (1,090.9) million.
The increase in turnover is attributed to
the remarkably high price of balancing
power fees, which Fingrid collects to
balance the power imbalances of its bal-
ance responsible parties, and increases in
balance service tariffs. The turnover from
balance services was EUR 1,160.2 (613.8)
million. Grid service revenue decreased
to EUR 333.7 (394.3) million, due to lower
electricity consumption and to Fingrid
waiving the grid service fees for Decem-
ber. Finland’s electricity consumption to-

talled 81.7 (871) terawatt hours in 2022.
Cross-border transmission between
Finland and Russia ended in May 2022.
Cross-border transmission income from
that connection amounted to EUR 11.1
(34.4) million. The exceptional situation
on the electricity market increased the
volume of inter-TSO transmission, which
caused greater area price differences on
Finland’s border compared to previous
years. Inter-TSO income grew to EUR 231
(22.6) million. The congestion income re-
ceived by Fingrid increased significantly.
In 2022, a total of EUR 229.5 (0.0) million
in congestion income was recognised in
turnover, and EUR 18.8 (0.0) million in
other operating income. Other operating
income increased to EUR 171.4 (64.9) mil-
lion. The increase is due to recognising
congestion income as turnover and to the
increase in the fair value of derivatives
related to business operations.

The Group’s total costs amounted to EUR
1,695.8 (945.0) million. With the high price
of balancing power, electricity trade costs

Turnover and profit from
operations 2018—2022, MEUR

o)
2018 2019 2020 2021 2022

Bl Turnover
Profit from operations
(Operating profit)

B Profit before taxes

of the balance service increased to EUR
1141.2 (584.7) million. The exceptional
market situation and the high price of
electricity increased the costs of mar-
ket-based loss power and power system
reserves, as well as increased congestion
costs, which arise from the transmission
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of electricity across borders from more
expensive price areas to lower-priced
areas. Loss power costs amounted to
EUR 103.9 (65.6) million. The volume
of loss power remained at the previous
year’s level. The realised average price of
loss power procurement was EUR 60.32
(41.34) per megawatt hour. The cost of
reserves to safeguard the grid’s system
security increased to EUR 186.9 (68.4)
million. Congestion costs increased to
EUR 69.4 (24.2) million. Depreciation
amounted to EUR 1079 (99.9) million,
and grid maintenance costs to EUR 19.6
(19.9) million. Personnel costs grew to
EUR 38.1 (33.6) million. The headcount
was increased in response to a grow-
ing workload, as operations expanded
both domestically and in international
cooperation.

The Group’s operating profit was EUR
290.4 (210.8) million. To recognise
changes in the fair value of electricity
derivatives and the currency derivatives
related to capital expenditure and other
operating expenses, EUR 140.6 (62.2)
million was recorded in operating profit.

The Group’s net financial costs were
EUR 32.7 (23.2) million, including EUR
0.6 million in interest expenses on the
lease liabilities booked into the balance
sheet. Net financial costs grew due to
the rise in market interest rates. In 2022,
equity amounted to 22,4% and liabilities
amounted to 77,6% of the consolidated
balance sheet total.

Interest-bearing borrowings totalled EUR
1,056.2 (1,158.1) million, of which non-cur-
rent borrowings accounted for EUR 990.4

Total costs (without
imbalance power)
2018—-2022, M€

0 2018 2019 2020 2021 2022

(1,022.6) million and current borrowings
for EUR 65.8 (135.5) million.

Fingrid's congestion income significantly
increased the company’s financial assets
and thus decreased its net debt. Unused
congestion income is part of the compa-
ny’s liquidity management. The compa-
ny’s liquidity remained very good. Cash
and cash equivalents and other financial
assets totalled EUR 733.4 (219.6) million
on 31 December 2022. Fingrid has a EUR
300 million revolving credit facility tied to

Debt maturity profile, M€
M€

the responsibility targets. The revolving
credit facility’s loan period extends until
30 November 2027. The company’s inter-
est rate, currency and commodity price
risks were hedged in line with Fingrid’s
hedging policies. The counterparty risk
arising from derivative contracts relating
to financing was EUR 8.8 (16.7) million.

We provide more information on the com-
pany’s tax obligations and tax footprint
in our Corporate Responsibility and Sus-
tainable Development Report.

50 .....................................................................................................
OI ]

2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033-

M Long-term debt
Short-term debt

BUSINESS REVIEW »

REPORT OF THE BOARD OF DIRECTORS

FINANCIAL STATEMENTS

COVERNANCE

REMUNERATION REPORT

CORPORATE RESPONSIBILITY

38


https://www.fingrid.fi/globalassets/dokumentit/en/annual-report/2022/fingrid_oyj_corporate_responsibility_and_sustainable_development_2022.pdf
https://www.fingrid.fi/globalassets/dokumentit/en/annual-report/2022/fingrid_oyj_corporate_responsibility_and_sustainable_development_2022.pdf
https://www.fingrid.fi/globalassets/dokumentit/en/annual-report/2022/fingrid_oyj_report_of_the_board_of_directors_2022.pdf
https://www.fingrid.fi/globalassets/dokumentit/en/annual-report/2022/fingrid_oyj_financial_statements_2022.pdf
https://www.fingrid.fi/globalassets/dokumentit/en/annual-report/2022/fingrid_oyj_corporate_governance_statement_2022.pdf
https://www.fingrid.fi/globalassets/dokumentit/en/annual-report/2022/fingrid_oyj_remuneration_report_2022.pdf
https://www.fingrid.fi/globalassets/dokumentit/en/annual-report/2022/fingrid_oyj_corporate_responsibility_and_sustainable_development_2022.pdf

FINGRID

ANNUAL REPORT 2022

BUSINESS REVIEW

v VvV VvV Vv v

v

Review by the President
& CEO

Operating environment

Fingrid’s reputation,
customers and stakeholders

Finance and treasury

Operations

Personnel

Internal control and
risk management

Research and development

Glossary

05

Operations

Main grid
Key points:

e The electrification of society is rapidly

gaining momentum in order to achieve
Finland’s goal of carbon neutrality.
Rapidly increasing renewable energy
production creates opportunities to
increase electricity consumption. This
development requires substantial
investments in the main grid.

Onshore wind energy is being
planned and built at a record pace. A
scarcity of connection capacity may
occur locally. Moreover, interest in
connecting offshore wind and solar
energy to the main grid is growing
strongly. These projects already make

Development of the
main grid is based on
anticipating the needs of
customers and society,
correctly timed grid
construction, promoting
the effectiveness of

up roughly a third of all connection the electricity market,
enquiries. cost-effectiveness, and
managing the ageing of
the grid.

New forms of production challenge
the operation of the power system,
and connecting them requires plan-
ning and solutions for maintaining
system security and power quality.

The importance of cross-border
connections grows as electricity
production situations change.
Finland’s north-south transmission
capacity must be reinforced in order
to ensure the flow of electricity
production to consumption centres.
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Development of the main grid is based on
anticipating the needs of customers and
society, correctly timed grid construc-
tion, promoting the effectiveness of the
electricity market, cost-effectiveness,
and managing the ageing of the grid.
The long-term planning of the main grid
and the related investment programme
support the implementation of Finland'’s
climate and energy strategy and promote
industry’s business goals, maintain the
main grid’s system security, increase
electricity transmission capacity, and
promote the electricity market.

In autumn, Fingrid published four scenar-
ios on the power system’s development,
including a description of the related
challenges. The purpose of this so-called
electricity system vision work is to pro-
vide clearer situational awareness of the
energy transformation and its impacts
and to analyse the main grid’'s develop-
ment needs. Finland’s goal of being a
carbon-neutral society by 2035 means
a significant increase in emission-free
electricity production and consumption.
Electricity consumption is predicted to

grow from the current level of approxi-
mately 90 terawatt hours on the annual
level to roughly 130 terawatt hours an-
nually in the first half of the 2030s. In
the future scenarios, wind power is the
main form of electricity generation in the
power system, and it is expected to grow
significantly this decade.

In spring, Fingrid increased its ten-year
investment programme from two to three

billion euros. The growth in investments
is a consequence of the electrification of
society and the transition of electricity
production forms to renewable energy.
This is reflected in a growing north—south
transmission demand and the need for
new cross-border transmission connec-
tions to Sweden and Estonia. Moreover,
the connections between production
centres and electricity consumption and
the transmission connections between

Fingrid’s capital expenditure in the main grid

them must be further strengthened as
electricity consumption increases.

The main grid was reinforced in 2022 in
several projects throughout Finland. Fin-
grid completed 16 substations and 500
kilometres of transmission lines during
the year under review.

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029
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The most significant project completed
in 2022 is the roughly 300-km-long,
400-kilovolt Forest Line, which signifi-
cantly strengthens the electricity trans-
mission capacity between northern and
southern Finland. The Forest Line is one
of Fingrid’'s four main transmission lines,
and its construction began in 2019 as
part of Fingrid’s long-term development
plan. It allows the increasingly effective
connection and transmission of renew-
able energy from the northern parts of
the country to electricity consumers in
the south.

Modernisation work on the Oulujoki and
North Karelia electricity networks was
also completed during the year under re-
view. As part of the Oulujoki project, sub-
stations were expanded and modernised,
and a new 45-km-long 400- and 110-kilo-
volt transmission line was built, which is
an important long-term component in
reinforcing the planned transmission line
towards eastern Finland, the so-called
Lake Line. In the project to improve the
transmission reliability of North Karelia’s
electricity network, some 112 kilometres

The main
objective is to
ensure that
transmission
capacity is
sufficient to
meet the needs
of customers
and society,
operations are
efficient and safe,
and quality is at
the correct level.

of the area’s aging 110-kilovolt power
lines were renewed, in addition to which,
the area’s substations were modernised
and a new substation was built.

North-south transmission capacity and
cross-border connections are being fur-
ther reinforced. In autumn, construction
of the Aurora Line, i.e. the electricity
transmission connection between Finland
and Sweden, began. The Aurora Line is
Fingrid's most important main grid invest-
ment of the decade, and it will increase
the transmission capacity between the
two countries: from Finland to Sweden by
roughly 900 megawatts, and from Swe-
den to Finland by some 800 megawatts.
Fingrid is also planning the construction
of the next connection, Aurora Line 2,
together with Svenska kraftnat. Prelimi-
nary studies for the project are under way
with respect to, among other things, the
transmission line’s routing options. At the
end of 2022, a decision was made to re-
inforce the Lake Line connection, which,
once completed, will increase Finland'’s
north-south transmission capacity.

Wind power is projected to be built in
Finland in the amount of up to roughly
2,000 megawatts per year this decade.
The total power of new connection en-
quiries for renewable energy that Fingrid
received in 2022 was roughly 80,000
megawatts. In addition to onshore wind
energy, interest in connecting offshore
wind and solar energy to the main grid
is growing strongly.

A scarcity of wind power connection and
transmission capacity may also occur
locally. This is highlighted on Finland’s
west coast, where wind power produc-
tion is growing faster than predicted. The
increase in converter-connected wind
power production and the change in the
system’s technical characteristics de-
mand new competence and technologies.

Fingrid has identified several solutions to
the challenges faced in the west coast.
During the year under review, an invest-
ment decision was made to acquire for
the area a synchronous compensator, i.e.
a large synchronous machine without an
energy source. The solution will ensure
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reliable wind power operation in the area.
Fingrid also made an investment deci-
sion in the autumn on a new transmission
line connection from Huittinen to Forssa.
Once completed, the new line will enable
the growing volume of the west coast’s
surplus production to be transmitted to
southern Finland.

Investments in the main grid are based on
long-term planning, which takes place in
close and confidential cooperation with
customers and with TSOs in Europe and
the Baltic Searegion, taking into account
the electricity market’s development
needs. The main objective is to ensure
that transmission capacity is sufficient
to meet the needs of customers and so-
ciety, operations are efficient and safe,
and quality is at the correct level.

Investments in the main grid are growing,
and some planned investments have been
moved up — there s also a high number of
uncertain investment projects. The chal-
lenges include securing the adequacy of

resources, and maintenance and outage
management taking place simultaneous-
ly with grid construction projects. New
operating models have been developed
to address those challenges. Consistent
situational awareness of production and
consumption connection needs is being
created, projects in the investment pro-
gramme are being prioritised and sched-
uled, and capabilities are being improved
with the help of a proactive environmen-
tal procedure, land acquisition and pro-
curement options. The implementation
lead-time for grid investments — from
planning, land acquisition and the permit
process to the project’s construction and
the start-up of electricity transmission
— is typically much longer, as much as
7—9 years, compared to many power pro-
duction and consumption investments.
It is precisely for that reason that proac-
tivity and confidential cooperation with
electricity market operators is key and
enables the development of a main grid
that supports the development of the
electricity market.
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A carbon-neutral Finland will
require strong power transmission
connections

Fingrid planned and built transmission
lines in several sites throughout Finland
in 2022. During the year under review,
500 kilometres of transmission lines were
completed, 740 kilometres of transmis-
sion lines were under general planning,
and four projects reached the environ-
mental impact assessment phase. During
the year under review, four investment
decisions to build transmission lines were
made:

e A new connection will increase
electricity transmission capacity
from the west coast to southern
Finland. A decision was made to
invest in the construction of a new
69-km-long, 400- and 110-kilovolt
transmission line connection from
Huittinen to Forssa. The connection
will increase electricity transmission
capacity from the west coast to
southern Finland and significantly
improve energy efficiency while
reducing power losses arising
from electricity transmission by
an estimated 48,000 megawatt
hours per year. Construction of the
transmission line will begin in 2023,
and it will be completed in 2025.

e Aurora Line will increase the
transmission capacity between
Finland and Sweden and support
industry’s green transition
investments. Construction work
on the substations that are part
of the Aurora Line connection and
the overall project was started in
Finland in autumn. The Aurora Line
will stretch 380 kilometres from
Messaure in northern Sweden to
Pyhanselka south of Oulu. In the
first phase, a 153-kilometre-long
transmission line will be built from
the Pyhanselka substation in Muhos
to the Viitajarvi substation in Tornio.
The new Viitajarvi substation
in Tornio and the Isomaa shunt
compensation substation in Oulu
will also be built. An investment
decision was made to expand the
construction of the Aurora Line
connection to the Finnish—Swedish
border and to contribute to the
costs of building the transmission
line section on the Swedish side.

The 400-kilovolt Aurora Line is
being built in cooperation with
Svenska kraftnat, and it will
increase the electricity transmission
capacity between the countries,

in turn lowering the cost of
electricity in Finland. It will also
support industry’s green transition

investments; major investments

are being planned for the northern
parts of Finland, Sweden and
Norway in order to implement the
future green transition mainly in
industry and mining operations. The
estimated cost of the Aurora Line

is EUR 270 million. In January 2022,
the EU granted the project EUR 127
million as part of the Connecting
Europe Facility funding instrument.
The entire Aurora Line will be
completed in 2025.

Reinforcements of the Lake

Line will increase transmission
capacity. An investment decision
to reinforce the Lake Line was
made. Fingrid is building a new
approximately 290-kilometre-long
400/110 kilovolt power line from
Vaala to Joroinen mainly alongside
the current Lake Line, or replacing
them in the northernmost section of
the route. At the same time, a new
substation will possibly be built,
and old ones will be modernised.
Reinforcing the Lake Line will
increase electricity transmission
capacity from north to south and
enable the connection of wind and
solar power projects, as well as
industrial investments, to the main
grid in eastern Finland.

The project is currently in the
general planning phase. Based on
the plans, construction work on the
Lake Line will begin in winter 2023—
2024, and the transmission link is
due for completion in 2026.

New cable link will cater for

the increase in electricity
consumption. An investment
decision was made to build a
400-kilovolt underground cable
connection in Helsinki. Fingrid
has planned, in close cooperation
with the City of Helsinki and
Helen Sahkoverkko, Finland’s
first main grid 400-kilovolt cable
link in Helsinki to respond to the
growing electricity consumption in
the capital region and to promote
the green transition. General
planning on the project began

at the end of 2020, and in spring
2022, preliminary routing was
selected for the underground cable,
from the Lansisalmi substation in
Vantaa to the Viikinranta energy
block in Helsinki, where a new
grid substation will also be built.
Fingrid’s goal is to build the

cable link and the Vanhakaupunki
substation in the course of
2023-2026.
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The map shows the
most significant
transmission line
projects of 2022.

In 2022, a total of
500 kilometres of
transmission lines
were completed,
740 kilometres of
transmission lines
were under general
planning, and four
transmission line
projects were in the
environmental impact
assessment phase.

Under general planning
Strengthening the Lake Line
The Helsinki power cable

Under construction
Aurora Line

Completed
Forest Line
Pyhanselka - Nuojuankangas (Oulujoki)

g Aurora Line

Pyhanselka -
Nuojuankangas

Strengthening

Forest Line the Lake Line

The Helsinki

power cable

‘ Substation projects, completed

In 2022, Fingrid
completed 16
new substations.
A total of 68
substation
projects were
under way.
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Substations continue to be

built at a record pace

In 2022, Fingrid completed 16 new sub-
stations. A total of 68 substation projects
were under way. The substations operate
as the electricity network’s nodes through
which customers’ electricity production
and electricity consumption are connect-
ed to the main grid.

¢ |n terms of wind power connection,
several significant substation
projects, including those in Jylkka,
Karppiod and Pysayspera, were
completed in 2022. The expansion
of the Jylkka substation alone will
enable the connection of 1,250
megawatts of wind power to the
main grid. In 2022, construction
projects were also under way in
Arkkukallio, Alajarvi, Kellarijankka,
Valkeus and Seinajoki. These
substations play in important role in
enabling wind power connection.

The Virkkala substation

was completed in 2022, and

the Luukkala, Kauppila and
Framnas substations were

under construction. SF6-free
technology is being used in these
construction projects. Fingrid’s
objective is that all new indoor
110-kilovolt switchgear (GIS
switchgear) represent the latest,
environmentally friendly insulation
technology starting in 2025.

® T R T R B e LT ﬁ_ i} i .u -
T e A

e Major renovations were carried out

during the year, including at the
Rauma, Kangasala and Keminmaa
substations. The new Hovinpaikka
connection station in eastern
Finland was completed. It will cost-
effectively improve the region’s
system security and replaces a
legacy transmission line connection.

In terms of the capital region’s
system security, significant
modernisation work on the
Tammisto substation was wrapped
up in 2022.

- e
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e Fingrid additionally acquired
roughly 30 system transformers,
which will be commissioned by
2026. New transformers will enable
the connection of ever-increasing
wind power to the main grid and
create the conditions for industrial
investments in Finland.
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During the year under review,
Fingrid made several substation
investment decisions:

e A second transformer will be added
to the Kymi substation in southeast
Finland, enabling the development
of energy-intensive industry in the
area. The second transformer will
be commissioned in 2024.

e Salo’s aging substation is being
modernised. The modernisation will
ensure good system security for
the main grid also in the future. The
project also includes modernising
the substation’s protection and
control systems, i.e. secondary
systems, that are important in
terms of system security. The
modernisation will be completed
in 2024.

e Two substations that are important
in terms of Lapland’s electricity
supply will be renovated. Thanks to
the investments, system security in
Lapland will remain at a high level
also in the future. The projects will
be completed in late 2024.

e Electricity transmission capacity
between northern and southern
Finland will be increased with the
help of a technical innovation,

i.e. shunt compensation. In the
shunt compensation project, 16
capacitators will be added to

six of Fingrid’s substations. The
shunt compensation solution

will help achieve a significant
environmentally friendly, cost-
effective and rapid increase in
capacity. The project is due to be
completed in 2024—-2026.

e The new Framnas substation is
being built in Kirkkonummi to
secure the area’s power supply as
electricity consumption grows and
to ensure the electricity supply for
the data centres that are planned
for the area. The construction of
the substation will make use of
environmentally friendly SFé6-free
technology.

e The Utanen substation in Utajarvi
will be expanded in the course of
2023—-2024. This will enable the
first solar park to be connected to
Finland’s main grid.

e The new Linnamaki substation will
be built in Tervakoski. It will improve
the system security of the area’s
electricity network and support the
Tervakoski Oy paper mill's transition
to using fossil-free electricity.
Construction of the substation
will begin in spring 2023, and
the substation will be completed
in 2025.

e The new Hepokorpi substation

is being planned for Espoo, and
old substations in Espoo and
Siuntio will be expanded, which
will help secure a reliable supply
of electricity for the capital area

as electricity consumption grows.
The substations will also help
ensure the availability of electricity
for Microsoft’s and Fortum’s
investments well into the future,

as well as carbon-free district heat
production in Espoo.

A synchronous compensator, i.e. a
large synchronous machine without
an energy source, will be built at
the Jylkka substation in Kalajoki.
The solution will be used to ensure
wind power operations, which

are strongly focussed on western
Finland, and to improve the main
grid’s system security in the area.
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Life-cycle and maintenance
management

Finland’s main grid comprised altogeth-
er 14,500 kilometres of transmission
lines and 121 substations in 2022. The
main grid represents a totality of assets
amounting to several billion euros, which
is why, besides building a new network,
high-quality maintenance management
and correctly timed replacement invest-
ments are also important components of
the main grid’s life-cycle management.

Fingrid’'s asset management has been
certified since 2016 according to the in-
ternational ISO 55001 standard, and it
was re-certified in October. Lloyd's Regis-
ter carried out a certification-related au-
dit of the processes and documentation
Fingrid uses and the work performed on
Fingrid's work sites. No deviations arose
during the audit.

Fingrid has, for five years now, been de-
veloping a digital condition monitoring
concept that aims to automate main-
tenance processes and cooperation
between partners, as well as time main-
tenance measures according to need.
The system draws on modern sensor
technologies, telecommunications and
analytics solutions, and it provides con-
tinuous up-to-date data on the condition
of switchgear and current transformers,
and automatically proposes maintenance
objects.

Digital condition monitoring is cost effec-
tive and provides better information than
before on the condition of the equipment,
thus allowing maintenance measures to
be targeted precisely to where they are
needed rather than based on the age of
the equipment. In the first phase, digi-

tal condition monitoring systems were
installed in substations whose equip-
ment was reaching the end of their life
cycle. The system went live in a total of
ten substations in 2022, and the ob-
jective is to introduce digital condition
monitoring throughout the main grid in
2025. Digital condition monitoring also
improves the customer experience, as it
more effectively prevents component fail-
ures and ensures high-quality electricity
transmission.

In 2022, the project that involved taking
aerial photographs of all the transmission
lines in the main grid was also completed.
The material can be used, for instance, to
plan maintenance and to support vege-
tation trimming.

Reserve power always on the ready
Reserve power is used to prepare for
disturbances in electricity production.
Reserve power plants are rarely started
up, but their preparedness is maintained
continuously in order to secure a reliable
supply of electricity for customers and
society in the event of electricity system
disturbances.

Fingrid owns a total of eight reserve pow-
er plants, which can provide approximate-
ly 900 megawatts of electricity to the
main grid in 15 minutes in a disturbance
situation. Reserve power plants are used
only in larger power system disturbances,
for example, if there is a failure at a large
power plant. The reserve power plants
are not used for commercial electricity
production. Reserve power plants are
maintained and developed also in case
of a major disturbance, or a blackout. In
addition, reserve power plants are being
developed for the grid’'s voltage control
in exceptional situations.
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Case

Strong main grid attracts clean-
energy-based industry, such as
data centre investments and
hydrogen production, to Finland

“A strong main grid and renewable
energy generation are key sourc-
es of Finland’s competitiveness.
Through main grid investments,

we want to enable not only the
achievement of climate targets,
but also the realisation of industrial
investments that create well-being
and utilise clean electricity,” states
Director Asta Sihvonen-Punkka of
Fingrid.

Case

Main Grid Day themes: future
investments and safety of grid
construction

Fingrid organised a ‘Main Grid Day’
(Kantaverkkopdivd) for its service
providers on 11 May 2022. During
the event, which took place in Van-
taa, information about investments
in the near future was given, and
safety factors related to grid con-
struction and maintenance were
examined.

At the event, Fingrid also awarded
its cooperation partners for ex-
cellence in main grid operations.
Builders, maintenance operators
and occupational safety represent-
atives were among those awarded.
One Main Grid Lifetime Achieve-
ment Award was also granted at
the event for excellent work as a
subcontractor.
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Case
CIGRE Session

Established in Paris in 1921, CIGRE
(the Council on Large Electric
Systems) is a global nonprofit or-
ganisation that focuses on power
system expertise. The Chair of the

Finnish National Committee of
CIGRE is Liisa Haarla of Fingrid.

The CIGRE event for energy sector
professionals, organised every two
years, took place in 2022. Close

to 10,000 experts in the field of
electricity gathered in Paris for the
event, and visitors were offered an
extensive programme as well as the
opportunity to take part in several
group discussions.

Case
Frost begone!

Among the important wintertime
maintenance measures on trans-
mission lines is hoar frost removal.
Ice load usually occurs between
December and February in an
area stretching from South Karelia
to Lapland, but especially in the
regions of North Savo, North Ka-
relia, and Kainuu. Frost is removed
using helicopters and special tools
developed for the purpose, but

the conventional “man and a rope”
technique is also still used today.

Every year, ice load is removed from
an average of 100 spans, but there
is significant year-to-year variation.
If there is a very large amount of
ice load, the tower structures or
earth wires could break. Fingrid has
developed a special tower for ice
loads that can withstand frost bur-
dens in excess of the normal design
criteria. These towers are used on
new lines in areas where ice loads
commonly occur.
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e Preparation for the 2022/2023 winter season

e Maintaining the current good level of system security and

preventing electricity shortages

e Efficient operations and trust in the markets

e Developing the Nordic power system as a coherent whole and
close cooperation with Baltic Sea region countries in particular

e The company maintains strong grid operation expertise.

2022 was a turbulent year in the sec-
tor. Russia’s war of aggression against
Ukraine, the end of electricity transmis-
sion from Russia to Finland, and preparing
for an electricity shortage were closely
linked to electricity system management
in 2022.

Electricity imports from Russia have
traditionally been an important part of
Finland’s electricity procurement, and
they came to an end on Saturday 14

May 2022. In the public debate, the end
of electricity transmission was linked to
Finland’s NATO bid, but the real reason
behind it was the Western-imposed
sanctions, which cut off payment trans-
actions related to the sale of electricity in
the market. Prior to cutting off electricity
imports from Russia, on 24 April 2022,
Fingrid limited the transmission capacity
of the connections with Russia to 900
megawatts from the maximum 1,300
megawatts for system security reasons.
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Concern over the sufficiency

of electricity

At the end of August, Fingrid released an
estimate of electricity adequacy for the
coming winter. War in Europe, the excep-
tional situation in the energy markets and
delays in the start-up of the Olkiluoto 3
nuclear power plant increased uncertainty
related to the availability of electricity. As a
consequence of major uncertainties, Finns
were urged to prepare for possible power
outages caused by electricity shortages.

The exceptional situation in the electricity
markets was reflected as major uncer-
tainty in assessing the sufficiency of elec-
tricity during the winter. Fingrid updated
its estimate several times over the rest of
the year as the situation became clearer.
The end of imports of electricity and nat-
ural gas, which is used in electricity pro-
duction, from Russia increased electricity
consumption and further weakened the
situation in Finland.

Three key factors were considered to
affect the adequacy of electricity: the
prevailing weather conditions, Finland’s
electricity production capacity, including
the scheduled start-up of the Olkiluoto 3
nuclear power plant, and electricity trade
with Sweden and Estonia. During peak
consumption periods in previous years,

How is the electricity shortage procedure progressing?

Several days

Before

consumption hour

During consumption hour

Raising
preparedness

Electricity shortage \ High risk of

possible

electricity shortage

Electricity
shortage

Electricity
shortage over

Switch to a “Heightened
state of preparedness”

due to the strained power

balance.

Forecasts indicate that
domestic electricity
production and imports will
not be sufficient to cover
electricity consumption in
the foreseeable future.

Fingrid is unable to maintain
a disturbance reserve that
corresponds to the largest

possible fault.

All the electricity
production available in
Finland is in use, and
. more electricity can be
: obtained from neighbouring
: countries.

Fingrid has had to start up
a fast disturbance reserve.

A deficit caused by the
biggest fault possible
cannot be compensated.

Electricity generation and
imports are not sufficient
to cover consumption, and
Fingrid has to disconnect
electricity consumption
using transmission system
operator rights with
the distribution system
operator.

The electricity shortage

. situation can be considered
¢ returned to normal when all :
. consumption disconnected :

by order or by Fingrid has :
received permissionto

. reconnect. In reserve power :
. plants and balancing power :
. markets, a fast disturbance

reserve corresponding
to the largest possible
fault, i.e. a dimensioning
fault, can be maintained,
and the frequency and
transmissions are in their
normal range.
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considerable volumes of electricity have
been imported from Sweden and Estonia,
as well as from Russia. The availability of
electricity from Sweden and the Baltics,
however, is affected by these countries’
own electricity supply issues, for instance,
possible natural gas supply problems in
the Baltics. Failures of major domestic
power plants or electricity transmission
connections, as well as problems with the
availability of power plant fuels, especially
natural gas, increase the risk of a power
shortage. On one hand, the rapid growth
of wind power capacity was seen to im-
prove the availability of electricity in Fin-
land, but on the other hand, wind power’s
impact on the adequacy of electricity is
subject to the prevailing wind conditions,
which increases uncertainty.

Energy savings and the timing of electric-
ity consumption were considered to have
a significant impact on the adequacy of
electricity. In late autumn, Motiva launched
an energy-efficiency campaign under the
leadership of the Ministry of Economic
Affairs and Employment. From September
to December, electricity consumption was
reduced by an average of 8 per cent. The
record-high price of electricity partly con-
tributed to the reduction of consumption.

Several measures were initiated to mitigate
and manage the electricity shortage. In au-
tumn, the company went over procedures and
communication guidelines with customers
and cooperation parties, established elec-
tricity shortage web pages and trained the
company’s employees in managing the elec-
tricity shortage situation. A machine-readable
electricity shortage scale that can be used
in various automation solutions to switch
off flexible low consumption during a power
shortage was added to Fingrid's Open Data
web page. In the autumn, Fingrid adopted the
voluntary power system support procedure
for companies and the public sector to prevent
electricity shortages during the winter period.
The objective was to mobilise the entire flex-
ibility potential in the event of an electricity
shortage. Industrial demand response and
the stand-by generators of buildings were
sought for inclusion in the procedure.

In October, the company organised an event
for DSOs and authorities to discuss the up-
coming winter’s power balance situation as
well as the process for dealing with an elec-
tricity shortage. At the same time, a media
event was held to explain practical measures
related to an electricity shortage.

Several measures were initiated
to mitigate and manage the
electricity shortage. In autumn,
the company went over
procedures and communication
guidelines with customers

and cooperation parties,
established electricity shortage
web pages and trained the
company’s employees in
managing the electricity
shortage situation. A machine-
readable electricity shortage
scale that can be used in
various automation solutions

to switch off flexible low
consumption during a power
shortage was added to Fingrid’s
Open Data web page.
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Olkiluoto 3 nuclear power plant
connected to the main grid

History was made at the start of March,
when the Olkiluoto 3 nuclear power plant
was connected to the main grid. The
start-up of the nuclear power plant rep-
resents a significantincrease in Finland’s
self-sufficiency in electricity production.
The connection went without a hitch, and
electricity generated by Olkiluoto 3 has
since been transferred via the main grid
to electricity consumers.

Following the successful connection, the
aim was to test the plant’s operation for
a few months prior to commercial use. In
this context, Fingrid's task in its role as
the grid operator is to ensure that Olki-
luoto 3 fulfils the specifications set for it
and thereby ensure the system security
of the power system. As the nuclear pow-
er plant’s test programme progressed,
Olkiluoto 3 was not in test use for several
periods of varying lengths, and as a result,
the commissioning test phase has been
prolonged and the start of commercial
operation has been delayed.

Olkiluoto 3 is Finland’s largest power
plant, and the electricity it generates af-
fects the electricity transmission capacity
between northern Sweden and Finland.
When Olkiluoto 3 reaches its full capacity
of 1,600 megawatts, the import capacity
from northern Sweden will be a maxi-
mum of 1,200 megawatts. If Olkiluoto 3’s
electricity generation is less than 1,000
megawatts, the transmission capacity
from northern Sweden to Finland will be
at most 1,500 megawatts.

Reinforcements in western Finland
The rapidly increasingly wind power gen-
eration creates a significant need for in-
vestments in the main grid in order to be
able to meet all the required connection
needs. In Finland, this is highlighted on
the west coast, which has a shortage of
transmission capacity. Agreement has
already been reached on connecting
roughly 5,000 megawatts of wind power
generation to the main grid in the region
by the end of 2024.

Fingrid has reinforced the area’s main
grid by building, for instance, the Coastal
Line (Rannikkolinja) connection, which

was completed five years ago, and sev-
eral substations alongside it. That is not
enough, however, as new reinforcements
and entirely new solutions are still need-
ed. Grid reinforcements are needed on
the west coast for three reasons:

e to ensure that the main grid’s
transmission capacity is sufficient
for the region’s wind power,
particularly in maintenance and
fault situations

e to ensure that the area’s wind
power park modules remain
stable during the grid’s various
consumption situations, and

e to ensure that the new electricity
production can be connected to the
main grid also in the future.

Fingrid has identified several solutions
to the region’s problems that will relieve
the situation in the short term before new
transmission line connections are com-
pleted. The key solution in the longer term
is to increase the region’s transmission line
connections. Fingrid is, in fact, currently
planning, as well as carrying out environ-
mental impact assessments on, a new

400-kilovolt transmission line connection
from Kristiinankaupunki to Tampere, as well
as two similar connections from Kalajoki to
central Finland. The new connections will
be completed in 2027 and 2028.

Increasing the transmission capacity of the
main grid is an important project, but the
west coast also needs solutions that can
be implemented more quickly. Examples
of such solutions include:

e The voltage controllers in wind
power plants could be fine-tuned to
operate in a network dominated by
wind power

e Dynamic Line Rating (DLR)
technology could be introduced in
the region to provide more accurate
information about the actual current-
carrying capacity of the transmission
grid under different weather
conditions

e The possibilities of rapid down- and
up-regulation will be investigated

e A synchronous compensator (a large
synchronous machine without an
energy source) will be purchased to
keep the region’s network in balance
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Nordic TSOs deepen their
co-operation

The operational planning office (Region-
al Coordinator Center, RCC) of the four
Nordic transmission system operators is
situated in Copenhagen. RCC coordinates
the joint Nordic operational planning. RCC
launched its operations in their current
form on 1 July 2022 in Copenhagen. The
company replaced the former Nordic RSC
(Regional Security Coordinator) and ex-
panded its operations.

RSC has received five statutory tasks:
the calculation of cross-border transmis-
sion capacity, system security analyses
and risk identification, coordination of
cross-border transmission outages, main-
tenance and development of joint grid
models, and regional short-term electric-
ity sufficiency reviews. In the future, the
company will also begin calculating how
much of their own reserves TSOs require
for emergency power generation.

Electricity consumption decreased
in 2022 — system security was high
The usability and reliability of Fingrid’s
DC connections have been at a very good
level. There were fewer disturbances in
2022 than in 2021, and capacity was rap-
idly recovered for use in the markets. The
total duration of disturbances was af-
fected, in particular, by a prolonged fault
in the EstLink 1 connection at the end
of the year. The exceptional situation on
the electricity markets also affected the
planned maintenance outage schedules,
which were removed from the spring and
winter seasons on a risk basis.

The energy crisis caused by Russia's war
of aggression and the consequent rise
in electricity prices reduced electricity
consumption in all electricity consumer
groups. Increased awareness of the scar-
city of electricity among citizens and the
nationwide effort to reduce electricity
consumption especially during consump-
tion peaks further contributed to the
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decrease in consumption. In 2022, Fin-
land’s electricity consumption decreased
by roughly six per cent compared to the
previous year, with the biggest decline
taking place in the second half of the
year. The total consumption was 81.7
(871) terawatt hours. Fingrid transmitted
70.1 (72.9) terawatt hours of electricity in
the grid, representing 78.4 (771) per cent
of the transmission volume in Finland
(consumption and inter-TSO).

In winter 2021/2022, electricity con-
sumption peaked at 13,767 (14,267)
MWh/h on 11 January 2022 between
8 and 9 am, with Finland’s electricity
production contributing 11,215 MWh/h
and the remaining 2,552 MWh/h being
imported. The area price of electricity
on the day-ahead market in Finland was
€201.93/MWh during the peak consump-
tion hour. The electricity supply was not
in jeopardy during the peak consump-
tion hour. Finland’s production peak was
reached between 6 pm and 7 pm on 12
December with 12,532 MWh/h.

Finland’s main
grid operated
very reliably in
2022, at a high
transmission
reliability rate.

Fingrid Oyj
transmission grid
—— 400 kV grid

——— 220 kV grid
—  110kVgrid

lines of other
companies

uTsJOKI

- 1.1.2023
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Finland’s main grid operated very reliably
in 2022, at a high transmission reliability
rate. Disturbance-clearing readiness was
raised three times during the year under
review due to poor weather or crown
snow-load. We proactively raise our
readiness when factors such as difficult
weather are expected to pose challenges
to grid maintenance to enable as rapid

clearing and communication of distur-
bances as possible.

The transmission reliability rate was
99.99993 (99.99992) per cent in 2022.
An outage in a connection point in the
main grid caused by a disturbance in
Fingrid’s transmission system lasted an
average of 4.7 (0.9) minutes. The cost

Interruptions at connection points due to grid disturbances

of the disturbances (regulatory outage
costs) was EUR 2.0 (2.3) million, and
including the quick reclosures, EUR 4.7
(5.8) million.

HVDC disturbances, total
duration and quantity
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Countertrade costs continued to rise
compared to previous years, amount-
ing to EUR 7.3 (2.5) million. The costs
were raised by, among other things, the
high price of electricity, disturbances in
cross-border transmission connections
and countertrade resulting from local
transmission outages around Finland.
Countertrade refers to special regulations
for transmission management purposes
which are used to eliminate short-term
grid bottlenecks, i.e. areas where elec-
tricity transmission is congested. Fingrid
additionally guarantees the cross-border
transmission it has confirmed by carrying
out countertrades, i.e. purchasing and
selling electricity, up until the end of the
24-hour usage period. The causes of

countertrade include outages and dis-
turbances in power plants or in the grid.

Some transmission outages in connection
with capex projects took place through-
out Finland. The main focus has been
on northern Finland, Ostrobothnia and
central Finland. Demanding outages re-
quire careful advance planning and close
cooperation with customers.

Reserves required to maintain the power
balance of the power system were pro-
cured from Finland, other Nordic countries,
Estonia and, in the first half of 2022, Rus-
sia. The availability of reserves has been
challenging at times, and reserve costs
have risen significantly. As a consequence

Countertrade 1-12/22 1-12/21 10-12/22 10-12/21
Countertrade between Finland and

Sweden €M 3.8 0.3 3.7 0.0
Countertrade between Finland and

Estonia €M 1.7 0.2 0.0 0.1
Countertrade between Finland’s

internal connections €M 1.8 2.0 1.2 0.5
Total countertrade €M 7.3 2.5 4.9 0.6

of the high price level on the electricity
markets, production capacity has been
diverted to the day-ahead markets and
there has already been flexibility in the
adjustable consumption resources, guided
by the price level of the day-ahead mar-
kets, which has reduced the reserve bids.
On the other hand, during peak situations
in wind power production, hydroelectric
power has run at minimum output, which
has led to a scarcity in the supply of re-
serves. Interest in grid energy storage
on the reserve markets has continued
to grow. The ever-increasing wind pow-
er will be needed as a reserve more and
more in the future. In December, the first
joint Nordic reserve capacity market was
launched for the procurement of automat-

ic frequency restoration reserves (aFRR),
and the broader markets are expected to
lower and stabilise the price level. During
the testing phase of Olkiluoto 3, the pos-
sibility of failures was anticipated, which
increased the volume of reserves to be
procured in the event of disturbances.
Read more about the reserves in the elec-

tricity market section.

Countertrade costs caused
by HVDC disturbances

0.25 I ...............................................
0.0 .
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The volume of transmission losses in the
main grid increased from the level of the
previous year and amounted to 1.6 (1.5)
terawatt hours. This was 2.3 per cent of
Fingrid’s transmission volume, which was
701 (72.9) terawatt hours. The losses are
affected by the quantity of the electricity
consumed and transferred.

Power system operation 2022 2021 2020
Electricity consumption in Finland, TWh 81.7 87.1 80.9
Fingrid’s transmission volume, TWh 70.1 72.9 68.4
Fingrid’s loss power volume, TWh 1.617 1.469 1.470
Electricity transmission Finland-Sweden

Exports to Sweden, TWh 1.2 0.9 0.3

Import from Sweden, TWh 16.6 15.9 18.8
Electricity transmission Finland-Estonia

Exports to Estonia, TWh 6.8 6.7 6.6

Import from Estonia, TWh 0 0.07 0.04
Electricity transmission Finland-Russia

Exports to Russia, TWh 0 0 0.02

Import from Russia, TWh 3.6 9.2 3
Electricity transmission Finland-Norway

Exports to Norway, TWh 0 0.02 0.04

Import from Norway, TWh 0.4 0.3 0.3
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Case

Hourly electricity price app actively
used by citizens

The popularity of Fingrid’s “Tuntihinta’
app grew considerably in autumn 2022
and was one of the most popular free
apps in Finland. In the app, customers
with an exchange electricity contract
and other electricity consumers can
keep track of the fluctuations in the
price of electricity and take advantage
of cheaper hours when electricity de-
mand is lower.

Electricity savings and preventing an
electricity shortage by spreading out
consumption peaks was a hot topic in
winter 2022, including in the media.
Even before the threat of an electricity
shortage escalated, Fingrid empha-
sised the possibilities of consumers
and other customers to take a more
active role in managing energy con-
sumption. Demand-side management,
meaning electricity equipment controls,

is being used to balance the energy
system.

The Tuntihinta app, which shows the
hourly electricity price, was created ten
years ago as part of the demand re-
sponse project. In that context, Fingrid
arranged an internal brainstorming
competition, the best ideas of which
led to the creation of the app.

“Back then, many people were not
aware that electricity exchange prices
vary by the hour. We wanted to create
an easy channel where consumers
could follow the price fluctuations. An-
other notion was to inspire builders of
different automation solutions to make
use of cheap hourly prices and develop
automation on top of that,” explains
Unit Manager Jonne Jappinen.

The Tuntihinta app, which shows the
hourly electricity price, became familiar
to the entire nation in 2022.
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Electricity market

Key points for the electricity markets:

e Market-based approaches enable the cost-effective transition

to a clean power system.

e Well-functioning electricity markets support security of supply.

e Preparations for a 15-minute Imbalance Settlement Period and
a new capacity calculation method progressed, and the reserve
markets expanded within the Nordics.

e The construction of wind power continues strongly. Investors
are increasingly interested in the possibilities of building

offshore wind power

Fingrid maintains and develops the elec-
tricity market. By maintaining a strong
main grid, we make sure that Finland
forms a unified price area. With our
cross-border transmission connections,
we offer the market parties access to the
European electricity markets. Transmis-
sion outages are planned so that they
cause minimal harm to the functioning of
the markets. The largest possible trans-
mission capacity, taking system security
into account, is made available to the

markets at every moment. The market
rules are being developed and electric-
ity market data is published openly. The
marketplaces for reserve and balancing
power are maintained and developed
continuously. We settle the power bal-
ances and supply the imbalance power
to the balance responsible parties. Fin-
grid Datahub Oy will offer an effective
information exchange platform for retail
market parties.

The largest possible
transmission capacity,
taking system security into
account, is made available
to the markets at every
moment. The market rules
are being developed and
electricity market data

Is published openly. The
marketplaces for reserve
and balancing power are
maintained and developed
continuously.
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Electricity market outlook
Record-high prices on the electricity mar-
kets dominated public debate throughout
the year. There were several reasons for
the high prices, the most significant of
which was Russia’s attack on Ukraine in
early 2022. As a result of the invasion,
problems related to the availability of fuels
and high fuel prices increased the price
of electricity everywhere in Europe. The
supply crisis was exacerbated by prob-
lems related to France’s nuclear power
production. The scarcity of hydroelectric
power in southern Norway further raised
the price level in the Nordic countries. In
Finland, the market was anxious about
the success of the test runs of Olkiluoto
3 started in summer 2022 and the start
date for its commercial operation, which
ultimately did not happen during the year
under review.

The electricity market crisis was not lim-
ited to a discussion about high prices. In
the second half of the year, concern over
the adequacy of electricity as winter ap-
proached was highlighted in the public
debate in an unprecedented way. The

crisis set in motion a series of political
measures at both the EU level and within
member states. In autumn, the EU swiftly
agreed on a Council Regulation to address
high energy prices and reduce electricity
demand. The regulation entered into force
in member states at the end of the year,
but even before then the high prices trig-
gered many companies and consumers
to considerably reduce their electricity
consumption. Demand-side flexibility
emerged as a key means of preparing for
scarcity in the availability of electricity.
And in Finland, guidelines were updated
concerning the use of rotating power cuts
as a last resort for limiting consumption
during electricity shortages. In an effort
to prevent electricity shortages, Fingrid
also launched a voluntary power system
support procedure for using electricity
sparingly in November 2022. The objec-
tive of the procedure, aimed at companies
and the public sector, is to offer, during
crisis situations, the opportunity to sup-
port infrastructure that is critical for the
functioning of society, including to oper-
ators who do not actively participate in it
under normal conditions.

High electricity prices also devastated
the electricity financial market. Trading
on the electricity financial market includes
various electricity derivatives that market
actors can use to hedge against variations
in the price of electricity. The underlying
asset of electricity derivatives is often the
spot price of electricity that is formed on
the physical day-ahead market. During a
contract’s trading period, the parties are
required to produce guarantees to ensure
their ability to fulfil their future obligations
also during disturbance situations. The
dramatic price increase in the day-ahead
market during the year significantly in-
creased the guarantees required from the
parties and caused liquidity problems for
companies. Various interventions by pub-
lic authorities, such as support packages
and loan arrangements aimed at securing
the operating conditions of companies
during the crisis situation, were seen both
in Finland and elsewhere during the year.

Along with the electricity crisis, demands
to limit electricity exports in the name of
national interests also came up from time

to time in the political debate. Fortunately,
however, restrictions based on political
decisions were not seen in practice; in the
worst-case scenario, they could threaten
the security of electricity supply and are
destructive from a market efficiency point
of view. During times of crisis, the impor-
tance of solidarity is highlighted.

Prices on the European day-ahead market
reached the highest possible level allowed
by the price cap for the first time in the
internal market’s history. In April, France
and the Netherlands came close to the
price cap in the markets at the time, i.e.
EUR 3,000 per megawatt hour, triggering
an increase of EUR 1,000 per megawatt
hour in the price cap as required by the
automatic mechanism under European
regulation. The new price cap of EUR
4,000 euros per megawatt hour was
reached in Lithuania, which restarted the
automatic increase mechanism. This time,
however, the increase was not imposed,
as the EU’s energy ministers demanded
a freeze on the price cap. However, the
freezing of the price cap in the Nordic
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balancing power markets was unsuccess-

ful, so the price cap in Finland’s balanc-
ing power market also rose, in line with
the Energy Authority’s decision, to EUR
10,000 per megawatt hour on 1 Novem-
ber 2022.

During the year under review, the elec-
tricity transmitted between Finland and
Sweden mostly consisted of large imports
from Sweden to Finland. The transmission
of electricity between Finland and Estonia
was dominated by exports from Finland
to Estonia. Finland'’s electricity imports
from Russia ended in May 2022.

Electricity trading takes place per houir,
and the direction of transmission can
change from one hour to another. Large
quantities of electricity were imported
to Finland, based on market incentives,
throughout the year under review. The
price differences between the Nordic
countries, which were large at times,
resulted above all from a different pro-
duction mix and the limited transmission
capacity. The Norwegian production is
mainly hydroelectric power, while Sweden

has hydropower as well as wind and nucle-
ar power. Area prices diverge in situations
where the transmission capacity between
price areas is insufficient to meet the de-
mand. Of the Nordic countries, Sweden
and Norway are divided into several elec-
tricity price areas. In Finland, exchange
electricity is the same price throughout
the country. Wind power has increased at
a rapid pace in Finland, and the installed
wind power capacity exceeded 5,000
megawatts in 2022. On very windy days,
the price of electricity in Finland is often
close to northern Sweden’s and north-
ern Norway’s lower price level. On less
windy days, Finland’s prices are closer
to the higher prices in Baltic countries. In
the price areas of southern Sweden and
southern Norway, electricity prices were
also exceptionally high during the year.

The cross-border transmission capacity
limitations that started in 2021 as a re-
sult of the Swedish transmission grid’s
congestion also affected the markets in
2022. The most significant limitation for
Finland was the limitation of electricity
exports from Finland to Sweden using the

Fenno-Skan link. The technical availability
of our cross-border connections were,
however, good during the year.

Transmission outages related to mainte-
nance work, investments and fault repairs
were implemented both on the cross-bor-
der connections between Sweden and
Finland and on connections within the
countries. Maintenance work was sched-
uled on weekends and similar periods to
limit the impact on the market and elec-
tricity prices. The exceptional situation
on the electricity markets at times nega-
tively affected the planned maintenance
schedules.

Sufficient transmission capacity is a
necessary prerequisite for the markets
to function effectively. To increase the
cross-border transmission capacity
between Finland and Sweden, we are
currently preparing, in cooperation with
the Swedish TSO, a third AC connection
to Sweden called the Aurora Line. The
increased transmission capacity will help
to decrease the price disparities between
the countries. The transmission link is due

to be completed by 2025 at the latest.
During the year under review, Finland’s
internal transmission connections were
reinforced as the Forest Line between
central Finland and Oulujoki was com-
pleted in record time. The Forest Line will
significantly increase the north—south
transmission capacity necessary for the
Finnish power system and help to keep
Finland as a single price area in electricity
trading. After the Forest Line, we will build
more north—south transmission capacity
by reinforcing the Lake Line connection
between Lappeenranta and Oulu. The
targeted construction start for the Lake
Lineisin 2023 and the connectionis due
for completion in 2026.

At the end of the year under review,
Fingrid and the Estonian TSO Elering
adopted transmission rights for the Fin-
land—Estonia border in order to support
the operations of the wholesale electricity
markets. Transmission rights give market
operators new opportunities to hedge
electricity prices in long-term electricity
trade.
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On 21 February 2022, Finland introduced a
centralised information exchange system
for the retail market of electricity, called
Datahub, which stores, in accordance with
the Electricity Market Act, data from some
3.8 million electricity accounting points.
The Datahub’s go-live and the successful
integration of different systems and pro-
cesses required considerable work not
only from Fingrid but also from several
electricity market operators. Datahub was
further developed during the year to take
customer needs into consideration, and
in March a customer portal that allows
consumers to view their own consumption
data was opened. In December, Datahub
was successfully upgraded to version
2.0, which enables, among other things,
support for the 15-minute measurement
period and imbalance settlement, and en-
ergy communities. The Datahub platform
enables the development of new services
to support the electricity retail markets.

Electricity market 2022 2021 2020
Day-ahead system price, €/ MWh 135.86 62.31 10.93
Area price Finland, average €/MWh 154.03 72.34 28.02
Congestion income between Finland and central Sweden (SE3), €M 329.6 76.7 70.6
Congestion hours between Finland and central Sweden (SE3), % 42.8 28.5 445
Congestion income between Finland and northern Sweden (SE1), €M 12215 365.4 174.8
Congestion hours between Finland and northern Sweden (SE1), % 73.3 59.6 62.8
Congestion income between Finland and Estonia, M€ 334.7 125.5 48.1
Congestion hours between Finland and Estonia, % 38.2 40.3 32.9
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Developing the electricity market
Fingrid’s mission is to develop the elec-
tricity market. In order for the power
system to operate as much on market
terms as possible, it is important that
the electricity market and the technical
system characteristics are optimally in
synch. The market access of versatile and
flexible resources as well as diverse trad-
ing opportunities close to the electricity
consumption hour promote the efficient
operation of the electricity market and
the market entry of new players.

The growing share of variable renewable
capacity is a welcome addition to the
power system, but at the same time, it
is a challenge to the functioning of the
system and demands new operating
models for the electricity market. The
market environment and its rules must
be developed in order to successfully
connect all renewable capacity, such as
wind power, to the electricity system,
making it increasingly cleaner.

Fingrid has several ongoing projects for
developing the electricity market, and
investments required to develop the
electricity markets are growing strongly.
Key projects include the Nordic Balancing
Model and transmission capacity calcu-
lation development. Moreover, a wide
array of development work is under way
to promote the market entry of flexible
resources that support the functionality
of the electricity system.

The Nordic Balancing Model
progressed on a broad front

in 2022

A key task of TSOs is the real-time bal-
ancing of electricity production and con-
sumption, in other words balance man-
agement. The Nordic Balancing Model
(NBM) modifies and automates the way
in which the power system is balanced
in the Nordic synchronous area, which
consists of Finland, Sweden, Norway, and
eastern Denmark. The NBM develops new
Nordic marketplaces for automatic and
manual frequency restoration reserves

(aFRR and mFRR) to enable the TSOs to
procure reserve energy necessary for bal-
ance management. The NBM also helps
the Nordic TSOs to prepare for joining
the pan-European reserve marketplaces
currently under development.

In addition to the development of reserve
energy marketplaces, there will be other
significant updates to the electricity mar-
ket when the Nordic countries adopt a
15-minute Imbalance Settlement Period
(ISP). The 15-minute Imbalance Settle-
ment Period go-live in Finland has been
confirmed, based on a decision by the
Energy Authority, to be 22 May 2023.
Initially, the go-live will mean processing
the electricity grid's measurement data
and settling imbalances in 15-minute time
periods.

The 15-minute Imbalance Settlement Pe-
riod is a requirement for 15-minute prod-
ucts offered on the electricity exchange.
Within Finland, the goal is to introduce
15-minute products in the intraday mar-

ket in 2023. In cross-border trade, the
aim is to switch to 15-minute products
on the intraday market in 2024 and on
the day-ahead market in 2025. In the
Nordic countries, launching cross-border
trading with 15-minute products requires
the use of the mFRR’s new joint Nordic
energy marketplace, which enables the
balancing of the electricity system by
price area and which will also be based
on a 15-minute trading period.

The changes in the electricity system
will increase the need for automatical-
ly activated reserves in balancing the
power system. The availability of aFRRs
is ensured on the joint Nordic capacity
market. On these markets, some of the
cross-border connections are reserved
for the use of the aFRRs, if it is profitable
with regard to the overall financial situa-
tion. The maximum amount of reserved
capacity is ten per cent of the available
cross-border transmission capacity. Per-
forming the capacity calculation in line
with European regulation is a prerequisite
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for the reservation. During the year under
review, the capacity market for aFRRs
initially operated nationally, but at the end
of the year, approval for limited cross-bor-
der trade from authorities was obtained.
Finland joined the Nordic markets and
trading began on 24 December 2022. In
Finland, unlike other Nordic countries,
cross-border transmission capacity can
only be allocated against the current
transmission direction of the day-ahead
electricity market. This means that Fingrid
can only purchase aFRR down regulation
capacity from other Nordic countries, and
correspondingly, other Nordic TSOs can
only purchase aFRR up regulation capac-
ity from Finland.

In addition to the market development
of aFRRs, the market environment of
mFRRs is also being continuously devel-
oped to respond the electricity market’s
rapidly changing operating environment.
In Finland, the mFRR capacity market
switched from weekly to hourly products
on 1 December 2022.

The reserve markets improved

preparedness for future challenges
The changing needs of the power system
require new properties of the frequency
containment reserves (FCR) used in sup-
port of the system. In June 2022, Nordic
TSOs submitted a proposal for approval
by national authorities concerning new
technical requirements and dimension-
ing rules for FCR resources. The aim is
for the new requirements to enter into
effectin early 2023. At the start of 2022,
the FCR resources were also expanded,
as a Frequency Containment Reserve
for Disturbances (FCR-D) product for
down-regulation was introduced to
prepare for the power system’s over-
frequency disturbances. Down-regula-
tion refers to a decrease in generation
or increase in consumption. The need
for a new down-regulation product
can occur, for instance, in a situation in
which a fault occurs in the cross-border
transmission connection when exporting
a large quantity of electricity from the
Nordic countries to continental Europe.
The disturbance reserves intended for

down-regulation prevent, in the situations
in question, disturbances caused by over-
frequency in the Nordic power system.
Overfrequency can cause problems, for
example, for power plants’ and industry’s
large rotating electrical equipment.

Other development measures have also
been initiated to address the scarcity of
down-regulating resources. One such
example is the pilot project announced
in November 2022 aimed at wind pow-
er producers concerning participating
in the reserve market. In addition, the
MmFRR capacity market will introduce a
new down-regulating product in January
2023.

The significance of ensuring the availabil-
ity of aFRRs is highlighted as renewable
and variable forms of electricity gen-
eration account for an ever-increasing
share of total production. During the year
under review, the matter was advanced,
for instance, by developing independent
aggregation models for the reserve mar-
kets. As the outcome of the work, rules

for the aFRR capacity market concerning
independent aggregation were drawn up
and will enter into force in May 2023. In
addition, aFRR trading from Estonia to
Finland was continued during the year
under review. The participation of Esto-
nian market parties increases the offer-
ing and competition in the aFRR hourly
market in Finland.

Flow-based capacity calculation
methodology is used to improve

the effectiveness of transmission
capacity allocation

A flow-based capacity calculation meth-
odology will be adopted in the Nordic
countries to improve the allocation of
transmission capacity available to the
markets. The development of the meth-
odology entered a new phase in March
2022, with the start of parallel operation
to compare the market impacts of the
new and current capacity calculation
method. The responsibility for calculating
capacity lies with the Nordic Regional
Coordination Center (Nordic RCC), which
is located in Copenhagen and is jointly
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owned by the Nordic TSOs. Each TSO
submits the input data required for the
calculation to the Nordic RCC. The new
methodology will be adopted at the ear-
liest in the first quarter of 2024.

Making use of intraday markets
during cross-border transmission
disturbances

A new operating model that uses the
intraday markets was piloted in the
management of transmissions during dis-
turbances in cross-border transmission
connections. The pilot will clarify the op-
portunities to correct the regional surplus
resulting from the loss of the exporting
connection with intraday market sales.
The pilot will continue until 26 November
2023.

Sector integration advances

Sector integration refers to the integra-
tion of the energy sectors and the energy
vectors, both on the system level and on
the end-user level. The energy sectors
consist of traffic, built-up environment

and the industry, while the energy vec-
tors consist of electricity, heat and gas.
Sector integration can help to achieve a
clean energy system both resource- and
cost-effectively through the capability to
process energy in the most optimal form
in each stage of production, transfers and
consumption, such as electricity, heat,
gas or liquid. The joint strategy of Nordic
TSOs concerning wind power and sector
integration was also completed during
the year.

Flexibility markets are needed

As the energy transformation acceler-
ates, new market-based solutions are
needed to maintain the power system.
Flexible response is necessary both for
balancing the consumption and produc-
tion and to support efficient use of the
grid infrastructure. Fingrid’s development
of flexibility market solutions has pro-
gressed within, among other projects,
the INTERRFACE and OneNet projects
funded from the EU’s Horizon Europe
research programme.

Read more in the research and

development section.
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Case
Which reserve, which markets?

Electricity cannot essentially be
stored very efficiently, and elec-
tricity production must be equal to
electricity consumption at all times.
Electricity is balanced through

the use of reserves. Reserves are
power plants and consumption
resources which adjust their electric
power according to the need of the
power system. Electricity storage
is thus replaced by an increase in
power, which in turn is offset by a

decrease in power during lower pe-
riods of consumption. This enables
maintaining a balance of electricity
production and consumption.

The reserve markets help assure
electricity system users that Fingrid
will cost-effectively maintain a
continuous balance in the electricity
system. The reserve market in-
cludes both small and large players,
whose operations vary from large-
scale industrial facilities to smaller
surplus electricity producers.

Case
What is the Datahub?

The Datahub, a subsidiary of Fin-
grid that launched its operations
at the start of 2022, compiles in-
formation on electricity accounting
points into one system. Approxi-
mately 80 DSOs in charge of elec-
tricity transmission and the same
number of electricity suppliers have
started using the Datahub, i.e. a
centralised information exchange
system.

The shared system improves and
speeds up the service received by
electricity consumers, with the sys-
tem providing secure, fair and up-
to-date access to data for all au-
thorised parties. This means faster
services, for instance, when chang-
ing electricity supplier. Previously,
information related to electricity
accounting points was fragmented
in the systems of various electricity
suppliers and DSOs.

Image. The Datahub launched customer

service in spring 2022. Jenni B, Nelli and
Jenni M have been closely involved in

customer service work.
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06

Personnel

The operating environment of Fingrid’s
personnel has changed quite a bit in
recent years, and 2022 was no excep-
tion. The energy transformation and the
unprecedented main grid construction
programme that supports it, as well as
the requirements for the development
of the electricity market, have increased
the workload. The modernisation of
the electricity system calls not only for
more manpower, but also for entirely new
competence, particularly for managing
weather-dependent electricity produc-
tion in the power system.

As the workload grows, the company has
focussed efforts on both improving su-
pervisors leadership skills and recruiting
dozens of new experts. In addition to the
increased workload, the risk to person-

nel's mental load also grew with Russia’s
war of aggression against Ukraine. The
war itself is frighteningly close, but its
repercussions on the energy sector have
also been considerable, and they have
changed the nature of Fingrid’'s work
towards more basic tasks and risk man-
agement. The meaningfulness of the
work is even clearer to personnel. The
exceptional geopolitical situation has,
however, made us bolder and forced us
to seek new solutions to the challenges
of the energy transformation.

Fingrid strives to prevent serious iliness
by focusing on essential core tasks dur-
ing rushes, fostering a unifying “no one
left behind” corporate culture, good su-
pervisory work and securing proactive
occupational health care. Fingrid’s HR

strategy focuses on four goals to ensure
personnel’'s well-being: Fostering the Fin-
grid culture, supporting multi-expertise,
bold leadership and the best employer
reputation in the energy sector.
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FINGRID

PERSONNEL BY LOCATION 2022 2021 2020
Helsinki 410 382 346
Hameenlinna 21 18 17
Oulu 18 16 14
Jyvaskyla 17 13 14
Rovaniemi 4 4 2
Vaasa 6 4 3
Varkaus 13 14 12
NUMBER OF EMPLOYEES 2022 Men Women 2021 Men Women 2020 Men Women ’ ,
Permanent 439 332 107 400 301 99 363 281 82
90% 76% 24% 89% 75% 25% 89% 77% 23%
Temporary 50 33 17 51 31 20 45 32 13
10% 66% 34% 11% 61% 39% 11% 71% 29% .
Full-time 451 344 107 418 316 102 376 292 84 With g ood
92% 76% 24% 93% 76% 24% 92% 78% 22%
Part-time 38 21 17 33 16 17 32 21 11 energy'
8% 55% 45% 7% 48% 52% 8% 66% 34%
Total 489 365 124 451 332 119 408 313 95 Tog eth er.
Average 480 440 400
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Fingrid culture

Our values guide the work of our pro-
fessional community and lay a solid
foundation for our corporate culture.
Fingrid’s intent, in line with its values, is
an open, fair, efficient and responsible
work community. For Fingrid's employ-
ees, that means being at the leading edge
of change and preparing for the future
with our world-class expertise, creating
opportunities to develop and grow within
the company. The members of the work
community are responsible result achiev-
ers and go-getting team players.

Our values say a lot about our operating
methods, which are aimed at achieving a
team culture, in particular. In a team cul-
ture, cooperation, listening to others and
helping one another are highlighted. It is
important to understand the issues and
developments, as well as their impacts.
A systematic approach and responsibility
are important because of the company’s
societal impact, which is why the compa-
ny is careful to have clear processes and
operating guidelines in place.

For years now, Fingrid has consciously
strived to build its corporate culture and
promote openness, community, renewal
and efficiency. The goal has been to pro-
mote the target culture through various
management means.

The matrix organisation was built to
increase cooperation. Discussions with
personnel are held on values and shared
ways of working, most recently at the
spring 2022 coaching day. How employ-
ees function in the work community has
been integrated into the specialist career
criteria. The assessment of every Fin-
grid employee’s performance is based on
reaching strategic targets and how they
function in the work community. Feed-
back is also collected from personnel
and forms the basis for decision making.
In recruitment, the willingness to learn
new things and to renew are highlighted.
Personnel are offered training and joint
recreational activities.

A flat hierarchy also contributes to a
sense of community. Daily interaction in

the work community is uncomplicated,
and most employees participate in joint
events. During the year under review, a
coaching day was organised for all per-
sonnel under the theme “The Fingrid
culture”, and at the company’s Christmas
party, the attendees celebrated diversity
in Finland. The President & CEO held his
regular briefings during the year under
review.

The joint events of various units and
teams are also important, and the aim
is often for those occasions to have a
more informal programme. We strive to
celebrate both small and large occasions
and successes over coffee and cake.

A corporate culture can be led, butin re-
ality, it is built on competent and inspired
Fingrid employees who genuinely care for
one another. The company has a lot of
long-standing and dedicated employees
who are willing to go the extra mile in tight
situations. And people really put in extra
effort during the year under review, as all
of Europe faced an energy crisis.

Fingrid’s intent,

in line with its
values, is an open,
fair, efficient and
responsible work
community.
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Multi-skilled Fingrid

As technology and the entire operating
environment evolve, working life changes
continuously, which means people must
have the ability to adapt, initiative and
the drive to learn new things. The energy
transformation challenges the company,
which must take care of its constantly
changing sector expertise, service com-
petence and success factors.

Fingrid responds to changes by offer-

Skill development needs are agreed on
in performance reviews, which are held
twice a year with each permanent Fingrid
employee. The employee, together with
their supervisor, is responsible for the
implementation of the measures agreed
on in the development plan.

Fingrid's aim is to support the diversifica-
tion of competence along two different
career paths: The supervisor career path
focuses on the diverse development of

and to customer service coaching on the
company’s services and communicating
on them.

The company invests a significant sum
annually to develop both the work com-

EDUCATION LEVEL OF

munity and the personal development
of each employee. In 2022, each Fingrid
employee received an average of 5 (3)
days of training, and the training costs
amounted to EUR 1.4 (1.0) million.

ing its employees opportunities to de-  people leadership and management PERMANENT PERSONNEL 2022 2021 2020
velop and grow their competence. The  practices; while the specialist career path Basic and secondary education 21 22 20
approach of securing expertise as a is based on developing as a specialist on Lowest level of tertiary education 31 32 31
strategic choice improves the quality of  asix-tier career path from planner to lead Bachelor's degree 146 154 126
. o Master’s degree 231 203 176
personnel planning and helps the com-  specialist. Post-graduate degree 10 9 10
pany to better prepare for future needs.
In 2022, Fingrid Academy offered induc-
The ?lm is to secyre competence by tlorm .events, thg use of offlce.software. for TRAINING HOURS BY
offering personnel internal and external  training, coaching for supervisors, project EMPLOYEE GROUP AND
training, and through job rotation and  management coaching, language training, GENDER 2022 2021 2020
switching up duties within teams.Oncea  and unit-specific coaching mainly related Training hours, women 26 23 31
year the company carries out unit-specific ~ to change, work community and emotion- Training hours, men 21 21 23
, , , , o Training hours, total 16,942 9,609 9,832
competence surveys with the objective of  al skills. Specialists also had access to the Training hours per person 21 51 55
ensuring the critical competence required Loikka training programme for increasing Training days per person 5 3 3
by the strategy. communication and engagement skills,
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Bold management

The core of the company’s work com-
munity management is in the bold su-
pervisory work, in which the supervisor
is responsible for inspiring and encour-
aging their team members to continu-
ously develop themselves and improve
their performance. Management within
the company is strongly based on the
company’s values, strategy and Code of
Conduct. Management and supervisory
work aims to promote collaboration and
maintain personnel’s motivation. Healthy,
motivated and committed personnel are
productive and renewing.

Supervisory work emphasises a bold
coaching style of management, which
means managing results and targets,
trusting in people, supporting people
when they face challenges and boldly
addressing shortcomings. Supervisors
give specialists considerable independ-
ent responsibility and ensure that they
understand their duties and the related
targets. Upholding trust is among the
most important tasks of HR management.

Specialists have the opportunity to do
their work autonomously. At Fingrid, spe-
cialist positions come with an inherent
responsibility for the work and for devel-
oping it, and for strengthening one’s own
skills. In this sense, all of the employees
are the CEOs of their own work. Being
the CEO of one’s own work involves re-
sponsibility and freedom, but also helping
others and working as a team.

Supervisors are trained for their respon-
sible role regularly each year through sep-
arate supervisor development days and
the quarterly Info & Inspiration briefings.
Supervisor coaching in 2022 focused on
strategic management and productivity.
The aim is to ensure consistent practices
and guidelines through joint training and
discussions.

Fingrid regularly takes part in HR man-
agement comparison surveys as a means
of tracking best practices and further de-
veloping operations. During the year un-
der review, we carried out a PeoplePower
personnel survey, in which we received a
AAA rating for how we manage our work
community.
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Best employer reputation

in the energy sector

A positive employerimage is important to
attract competent personnel and ensure
resources. In recent years, Finland has
experienced a shortage of skilled work-
force, which has hampered recruitment
in many companies.

Fingrid has had difficulty at times recruit-
ing technology professionals for roles
that require special skills. For that reason,
the company works hard to enhance its
employer image and participates in stu-
dent events at technical colleges and in
recruitment fairs every year. In 2022, the
company'’s visual presentation used in
recruiting was revamped, the recruitment
software was made more user friendly,
and a trainee programme in balance ser-
vices was launched. Fingrid also takes
part in Women-in-Tech Finland events,
the aim of which is to encourage more
women to consider careers in technical
fields.

FINGRID’'S EMPLOYER PROMISE

With good energy. Together.

Fingrid is a community of experts that maintains and safeguards Fin-
land’s electricity system and in this way promotes a well-functioning
society as a whole. We are building a new type of carbon-neutral
energy system in Finland. Our work community is open and support-
ive and offers excellent possibilities for personal development and
further training. We promise that Fingrid will remain one of Finland'’s

best places to work going forward.

The energy sector offers interesting jobs,
and along with the energy transformation,
there has been growing interest in energy
and electricity, which has somewhat alle-
viated the recruiting situation. The energy
sector nevertheless continues to face
a shortage of experts. Fortunately for
Fingrid, the company has so far managed

to secure competent professionals for its
vacant positions.

Interesting and independent work du-
ties, meaningful work, opportunities to
engage and influence, as well as a strong
community spirit make Fingrid one of
Finland’s best places to work.

Case
Alumni Day

Once a year, Fingrid welcomes

its former employees back to the
Kapyla office for Alumni Day. Fin-
grid alumni who retired or left the
company to pursue new challenges
had the opportunity to re-acquaint
themselves with their former work-
place on 30 August 2022.

At the intimate event, a welcome
speech by CEO Jukka Ruusunen
was followed by an alumni speech
by Tom Pippingskéld, who shared
news from the world from the per-
spective of his current employer
Finnlines. The afternoon gave
current and former employees the
chance to catch up over good food
and drinks.
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07

Internal control
and risk
management

Risk management
governance

Fingrid’s risks are managed according
to the internal control and risk manage-
ment principles approved by the Board
of Directors.

The nature and crucial importance of Fin-
grid’'s operations to society are strongly
reflected in the company’s risk manage-
ment culture and its development. Fingrid
is responsible for the functioning of Fin-
land’s power system, which makes it fun-
damentally a risk management company.

Fingrid’s societal responsibility as the foundation for risk management

RISK MANAGEMENT

KEEPING SOCIETY POWERED

Secure power supply ensures suffi-
cient production, transmission and
distribution capacity of electricity and
heat, as well as adequate functionality
and resilience of the systems both in
normal circumstances and in emer-
gencies. The reliability of power supply
is a precondition for other vital func-
tions of society. A serious disturbance
in the supply of electricity or heat af-
fects all the functions of society and
may endanger critical functions and
the well-being of the population.

Security Strategy for Society

SUSTAINABILITY

Responsible and sustainable busi-
ness practices are a strategic choice
for Fingrid. Responsibility is one of
our values. We take care of peo-
ple and the environmental impacts
of our operations, and comply with
good governance practices while
securing a reliable supply of elec-
tricity for everyone in Finland and
enabling the achievement of climate
goals. In particular, through our op-
erations we promote the UN’s global
Sustainable Development Goals
(SDGs) related to climate actions,
energy and infrastructure.

Fingrid’s Principles of Responsibility

SYSTEM RESPONSIBILITY

The grid operator under the systems
responsibility is responsible for the
technical operability and reliability of
Finland’s electricity system and for dis-
charging the duties involved in national
balance responsibility and national im-
balance settlement in an appropriate
manner that is equitable and non-dis-
criminatory to all electricity market par-
ticipants (systems responsibility). The
grid operator under the systems re-
sponsibility shall upkeep and develop
its activities and services within the
systems responsibility and maintain,
operate and develop its electricity sys-
tem and other equipment needed for
fulfilling the systems responsibility and
the connection to other systems, so that
the prerequisites for an efficiently func-
tioning national and regional electricity
market and for the common market for
electricity in the European Union can be
ensured.

Electricity Market Act
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Risk management is planned and gov-
erned holistically. The objective is to
comprehensively identify, assess and
monitor various threats and risks that
the company’s operations, environment,
personnel and property are subjected
to and which also have societal implica-
tions, and to be protected against them.
Ensuring systematic corporate safety &
security is a part of risk management.

Continuity management is included in
comprehensive risk management. Its
objective is to improve the organisa-
tion’s readiness and to prepare, in the
best possible way, for the realisation of
various risks and ensure the continuity
of operations in such situations.

The planning of comprehensive risk man-
agement during normal times contributes
to the contingency planning during so-
cietal states of emergency as required
of a company with duties critical to the
national security of supply.

Key elements of Fingrid’s risk management

COMPREHENSIVE RISK MANAGEMENT

PROACTIVE RISK
MANAGEMENT

Predicting and
managing uncertainties
during normal times

— Systematic
identification and
assessment of risks
and implementation
of risk management
measures

~

CONTINUITY
MANAGEMENT

Management of continuity
threats and restoration
> during normal times

— Maintenance of
preparedness plans
based on the chosen
threat scenarios,
and scenario-based
rehearsals

CONTINGENCY
PLANNING

Emergency
preparedness

— Maintenance of the
contingency plan as
a continuation of the
preparedness plans
for normal time and
rehearsal

=N

CORPORATE SAFETY & SECURITY
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Proactive risk
management

The company’s risks are divided based
on significance into strategic and ma-
jor business risks to be reported to the
company’s Board of Directors, and op-
erational risks.

Risks are identified and assessed in a
consistent manner as part of the compa-
ny’s strategy process and in connection
with significant changes affecting oper-
ations. Risk management measures are
planned and recorded in the risk manage-
ment system where their implementation
is also monitored regularly.

Risks identified in the risk assessment are
classified in relation to the risk manage-
ment measures into one of three groups:

e risk factors that are deemed
significant in terms of their impacts
and which are to be transferred, if
possible, by contracts, insurance,
derivatives or similar means,

e risk factors that are deemed
moderate in terms of their impacts

and which the company can manage
through clear controls and other
practical measures, and

e risk factors that are deemed minor
in terms of their impacts and whose
consequences we can bear, but
which require monitoring.

The company’s risk management is con-
tinuous and aims to engage the entire
personnel to identify the risks associated
with the company’s operations and im-
plement risk management measures as
part of their day-to-day work. An overall
risk assessment is carried out annually
based on an assessment of the operating
environment. The planning of risk man-
agement measures is part of strategy
implementation planning and the day-
to-day routines of Fingrid employees. In
order to manage the risks with significant
impacts, risk management projects with
separate responsibility are launched as
needed on the company level in order to
arrange supplementary measures and
monitoring.

Risk management process

IDENTIFY

MONITOR
RISK

ASSESS
RISK

MEASURE
RISK
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The nature and
crucial importance
of Fingrid’s
operations to
society are strongly
reflected in the
company’s risk
management
culture and its
development.

Both strategic and financially significant
business risks are reported to the com-
pany’s Board of Directors annually. Risk
reporting is supplemented in connection
with significant business projects and
changes in the operating environment.

Risk matrix

Severe

IMPACT

Minor

Unlikely

LIKELIHOOD

Likely

\4

N

Severe electricity
disturbance

Loss power

MONITOR

TRANSFER
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SEVERE
ELECTRICITY
DISTURBANCE

> Regional or
Finland-wide main
grid disturbance

Strategic risks

AR

% %
\:}9 %
ol —Y
Woa W

SIGNIFICANT
NEGATIVE CHANGE IN
REGULATION

» Aderailing
of business
prerequisites

» Alegislative change
that brings down
shareholder value
and credit rating

DISTORTION IN
CORPORATE
CULTURE

» Disregarding
sustainability
requirements, and
misconduct

» Unprofessional
activities under
a monopoly

As a general rule, risks are protected
against if the costs that the protection
entails are justified in relation to the
magnitude of the risk. Risks related to
major personal injury and environmental
damage are always protected against.

Risk protection takes place by reducing
the likelihood of an adverse event and/
or itsimpacts on Fingrid and society. The
most important protection measures are:

e supporting Fingrid’s risk
management culture and improving
employees’ risk awareness,

comprehensive strategy work and
operational planning,

influencing the regulation of
operations,

limiting risk through contractual
arrangements,

developing technical solutions
and operations, and modifying
procedures,

auditing operations and
reporting on and monitoring the
implementation of measures, and

derivatives and insurance policies.
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Continuity management

Continuity management, included in compre-
hensive risk management, is used to reduce
the direct impacts of a realised risk and to
accelerate recovery from an adverse event.
The planning of continuity management is
based on threat scenarios that are created
based on a risk and operating environment
analysis. The scenarios are used to assess the
company’s ability to maintain the functional-
ity of critical processes and systems during
emergencies when proactive risk manage-
ment has failed. Among the scenarios that
must be analysed are the loss of business
premises or IT systems, a prolonged blackout
and extreme weather conditions.

The technical and administrative prepared-
ness required by proactive risk management
and, in particular, continuity management is
guided on the company level by the prepared-
ness policy, and by the system defence plan
that the company maintains in accordance
with the Finnish Electricity Market Act.

The threat scenarios are decided on as part
of the company’s strategy. The necessary
recovery plans are drawn up and the im-
plementation of the plans is rehearsed for
the most significant continuity threats. The
rehearsals are planned together with the
company’s preparedness unit.

Systematic preparation for managing disturbance situations
and diverse scenario-based rehearsals

Normal level Recovery

Operations

<—— ACCELERATE RECOVERY

T

LIMIT THE IMPACTS

Preparing for risks Continuity management

Time
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Contingency planning

Fingrid is a company with duties critical to
the national security of supply and must
be able to continue its operations even
when emergency legislation is in force.
Fingrid maintains a contingency plan as
part of the system defence plan referred
to in the Finnish Electricity Market Act.
Fingrid is an active participant in the col-
laboration to develop the energy sector’s
preparedness activities and participates
diversely in the authorities’ and Finnish
industries’ joint Power and District Heat
Pool coordinated by the National Emer-
gency Supply Agency. In recent years, the
Pool has invested in extensive regional
preparedness rehearsals for municipal,
rescue and law enforcement authorities,
the Finnish defence forces, and energy
companies.

Corporate safety &
security

At Fingrid, corporate safety & security
and the related preparedness and co-
operation with authorities are planned
and managed as part of the company’s
overall risk management. Essential el-
ements of corporate safety & security
planning and operations guidance are
electrical safety and occupational safety,
the safety of properties and premises,
information security, personal and travel
safety, emergency rescue operations, and
internal and external protection against
crime related to the company’s business.

Risk controls

Risk management controls that are
significant in terms of the company’s
operations and finances are described
and implemented by each process and
function to support good governance,
overall efficiency, the quality of internal
control and operational audits.

The preparation and description of
decision-making controls take into ac-
count the segregation of duties, as well
as existing approval authorisations and
other factors that ensure appropriate de-
cision-making. The effectiveness of the
existing controls is assessed regularly.

The company complies with the Board-ap-
proved insider guidelines and related par-
ty principles, as well as separately main-
tained guidelines concerning conflicts of
interest and judicial disqualification.

Risk management at Fingrid is described
in more detail on the company’s website.
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Research and development

Fingrid’'s research and development
activities respond to the challenges of
the energy transformation, improve the
cost-effectiveness of the operations and
increase competence. During the year
under review, EUR 2.0 (3.0) million was
spent on research and development.
Although, measured in euros, there is a
downward trend in the volume of R&D
activity, there is a growing need for both
development and for adopting new solu-
tions at an increasing pace. The focus of
R&D in 2022 was on resolving near-term
challenges, and part of the development
work is so close to operational activities
that it is not visible in the R&D portfolio.

1-2 years

Fingrid’s strategic development themes

3—5 years 5+ years

Vv

PREPAREDNESS FOR RENEWABLE ENERGY AND FLEXIBLE SOLUTIONS

POWER SYSTEM MANAGEMENT

THE POWER SYSTEM
AS PART OF
THE ENERGY SYSTEM

DIGITALISATION TO BOOST GRID DEVELOPMENT AND MAINTENANCE MANAGEMENT

WAYS OF WORKING AND REINVENTING CULTURE
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During the year under review, the rapid
growth of wind power production, the
adequacy of electricity and the increase
in the cost of reserves needed to balance
the power system have contributed to
the increasing pressure on R&D to find
quick solutions. Although the previously
chosen R&D priorities (see figure) very
accurately focus on resolving those
challenges, the rapid pace of the change
challenges us all. The war in Ukraine and
its repercussions have also accelerated
the already ambitious goal of achieving
a carbon-neutral Finland by 2035.

The rapid construction of wind power and
connecting it to the electricity system is
a key means of reducing carbon dioxide
emissions. At the same time, it creates sev-
eral challenges that need to be resolved.
In situations where grid reinforcements
cannot keep pace with the construction
of wind power, regional flexibility will be
required in outage and disturbance situ-
ations alongside the grid’s transmission
capacity. Flexibility will also be needed
to balance wind power and other var-

ying forms of production. Other Nordic
countries and several other European
countries as well are also wrestling with
the similar challenges. The growing need
for flexibility in the near future has been
met, for instance, by developing the bal-
ancing capacity market and the reserve
capacity market. One example of how
the reserve markets are being developed
is the reform of the balancing capacity
market’s procurement model from weekly
to hourly procurement. The change aims
to relieve the offering of balancing ca-
pacity as procurement needs increase.
The growing need for procurement and
the scarcity of balancing capacity has
been reflected in the increase in reserve
costs. A model for predicting the need for
frequency restoration reserves (FRR) is
being developed in the joint Nordic R&D
project. This will make it possible to es-
timate how much reserve needs to be
procured from the capacity markets and
thus significantly optimise the procure-
ment of reserves and guarantee a good
level of system security.
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To fulfil future flexibility needs, a Euro-
pean flexibility market platform has been
developed as part of the INTERRFACE
and OneNet projects in order to bring
diversified resources to the market and
to make them available to network oper-
ators. Coordination of TSO’s and DSO'’s
flexibility, as well as the participation of
buildings’ heat pumps in the markets

were developed as part of the INTERR-
FACE project. The INTERRFACE project
was completed at the end of 2022. In
the OneNet project, opportunities for
network operators to make use of the
flexibility market platform have been de-

veloped. Further information on making
use of flexibility in network planning and
in grid operations can be found in the
publications that were completed during
the year.

The growth of wind power production
and its related new technology also bring
new challenges, as the characteristics of
converter-connected production differ
significantly from the characteristics of
traditional synchronous generators. A
joint Nordic R&D project was launched
during the year in order to resolve the
challenges described above.

Fingrid has sought to make broad use
of the opportunities offered by digital-
isation. One example of this is the ex-
tensive, multi-year grid asset condition
monitoring digitalisation project, in which
a digital monitoring system can be used
to reduce the risks related to using sub-
station equipment and thus also outages
to customers caused by defects. In 2022,
the start-ups of monitoring systems for
switching substations were continued,
and current transformers, cable seals
and, e.g. a monitoring system for the in-
ternal insulation of cable terminals were
adopted.

Other examples of R&D projects com-
pleted in 2022 are a doctoral dissertation
on power system restoration after a na-
tionwide blackout and an intermediate re-
port on the opportunities that electricity
and hydrogen transmission infrastructure
enable for the future energy system. The
management of the environmental risks
associated with substations has been
developed previously in a project, that
determined how non-toxic, biodegrada-
ble ester oils could be used in high-volt-
age transformers instead of conventional
mineral oil. In 2022, Fingrid ordered the
first ester-oil-insulated equipment for
a substation located on a groundwater
deposit. It will be installed in 2023.

The focus
of R&D in
2022 was
on resolving
near-term
challenges.

In 2022,Fingrid’s personnel performed 14
man-years of work, involving 66 people,
towards Fingrid’s R&D activities. Close
to 44 R&D projects, with outsourced
work accounting for 53,5 per cent of that
amount, were under way during the year.
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Glossary

Balancing power markets: The bal-
ancing power markets help maintain a
balance in real time between electricity
production and consumption. Fingrid
orders up- or down-regulating power
according to the needs of the power sys-
tem. Up-regulation refers to anincrease in
generation or reduction in consumption.
Down-regulation refers to a decrease in
generation or increase in consumption.

Clean power system (also low-carbon
power system): A power system where
electricity generation is based on car-
bon-free production, such as wind, solar,
biomass, hydro or nuclear power.

Cross-section Central Finland: Also
referred to as Cut P1. The Cross-section
Central Finland refers to a trans-section
across the transmission lines between
northern and southern Finland defined
on electrotechnical grounds. The exact
future location of the cross-section is
affected by factors such as the new pro-
duction and consumption connecting on
the north— south transmission lines.

Day-ahead market: The day-ahead mar-
ket refers to an electricity marketplace
where electricity is sold and purchased
for different hours of the following day.
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Demand-side management/demand
response: Demand-side management
means reducing the consumption of
electricity or transferring it to another
point in time based on price. Electricity
consumption is reduced when the price
in the electricity market is high.

Electricity market operators: Electricity
producers, retailers and consumers — in-
cluding households that participate in the
electricity market.

ENTSO-E: (European Network of Trans-
mission System Operators for Electricity)
is a cooperation organisation of European
transmission system operators (TSO). Its
task is to develop the European Union’s
electricity markets and to improve coop-
eration between TSOs. The organisation
is headquartered in Brussels, Belgium.

eSett: A company that carries out the
imbalance settlement of the Nordic elec-
tricity market parties’ actual electricity
consumption and production. The com-
pany, eSett Oy, is owned equally by the
Nordic TSOs Energinet, Fingrid, Svenska
Kraftnat, and Statnett.

ESG framework: Corporate responsibil-
ity related to a company’s environmental
(E), social (S) and corporate governance
(G) impacts.

The European Green Deal: The goal
is to transform the EU into a modern,
resource-efficient and competitive
economy, which will no longer cause net
emissions of greenhouse gases by 2050,
economic growth has been decoupled
from resource use, and no person and no
place will be left behind.

Fit for 55: The European Commission’s
legislative package published in 2021. It
aims for a 55% reduction in greenhouse
gas emissions in the EU from 1990 levels
by 2030. The newly proposed legislative
package provides the means to upgrade
the current EU reduction target of 40%
to the level proposed by the Commission
in September 2020.

GRI (Global Reporting Initiative): Cor-
porate sustainability reporting standards
in wide use throughout the world.

Horizon2020: An international project
financed by the EU Commission. The
project aims at developing a new kind of
platform for electricity market flexibility
services and related processes.

Imbalance power: For the electricity
consumer, imbalance power is the differ-
ence between the electricity purchased
and actual electricity consumption. For
the electricity producer, it refers to the
difference between the electricity sold
and the actual electricity produced.

INTERRFACE project: The European
INTERRFACE flexibility market platform
project is one of the research projects
financed under the EU’s extensive Hori-
zon 2020 programme. Fingrid and Elering
are involved in the project, which seeks
solutions for flexible market platforms
that enable the utilisation of distributed
decentralised resources for both main-
taining power system balance and the
needs of distribution system operators
and balance responsible parties.

Invasive species: An invasive species
is a species that has spread beyond its
natural range, crossing its natural disper-
sal barrier through human intervention,
either unintentionally or intentionally.
Invasive species classified as harmful
have been found to pose a threat to the
original ecosystem and biodiversity.
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ITAMS: International Transmission Asset
Management Study. ITAMS evaluates
the efficiency of TSOs’ asset manage-
ment. The study has been carried out five
times, and Fingrid has placed at the top
each time. Fingrid focusses especially
on making use of digitalisation, which is
one factor behind the good success in
the study.

ITOMS: International Transmission Op-
erations & Maintenance Study. This study
looks into the efficiency of maintenance
based on criteria such as maintenance
costs and disturbance statistics. The goal
is to save costs and improve the system
security. Fingrid has often placed close to
the top and has received Top Performer
nominations both for the maintenance of
transmission lines and substations.

Load Frequency Control: Load Fre-
quency Control is an integral part of
the implementation of the new Nordic
Balancing Model based on Area Control
Error (ACE). It calculates ACE, i.e. the dif-
ference between electricity transmission
measured at Finland’s borders and elec-
tricity transmission according to market
results, in real time.

Lost time injury frequency (LTIF): Num-
ber of occupational accidents that led to
at least one day of inability to work per
million completed work hours.

Materiality assessment: The materiality
assessment is used to identify topics that
are the most important for Fingrid’s pri-
mary operations and corporate respon-
sibility. It includes an assessment of the
substantial financial, social and environ-
mental impacts of Fingrid’s operations, as
well as of the impacts on stakeholders’
decision-making.

Net Promoter Score (NPS): The per-
centage of promoters, i.e. those willing
to recommend the company, minus that
of detractors. Example: if 45% are pro-
moters and 6% are detractors, the NPS
IS 45% — 6% = 38%. The maximum score
is 100%.

Network codes: The goals of the EU’s
third energy package adopted in July
2009 for an internal electricity market
in the European Union. The main players
preparing the network codes are the Eu-
ropean Commission, energy regulators
through their cooperation agency ACER,
and European transmission system op-
erators through their cooperation organ-
isation ENTSO-E.

Power exchange: A public marketplace
for selling and purchasing electricity.

Reserve markets: The amount of
electricity generated and the amount
consumed must be equal at any given
moment. The electricity market parties
draw up an advance plan for balancing
their consumption and production, but
the balancing of deviations during each
hour of operation requires reserves,
which Fingrid acquires from the markets
it maintains.

SDG (Sustainable Development Goals):
In 2015, the UN member states agreed on
the Agenda 2030 for sustainable devel-
opment. ltincludes 17 global sustainable
development goals to be achieved by
2030.

Security of supply: Security of supply
refers to how reliable the electricity sup-

ply is.

BUSINESS REVIEW »

REPORT OF THE BOARD OF DIRECTORS

FINANCIAL STATEMENTS

COVERNANCE

REMUNERATION REPORT

CORPORATE RESPONSIBILITY

86


https://www.fingrid.fi/globalassets/dokumentit/en/annual-report/2022/fingrid_oyj_report_of_the_board_of_directors_2022.pdf
https://www.fingrid.fi/globalassets/dokumentit/en/annual-report/2022/fingrid_oyj_financial_statements_2022.pdf
https://www.fingrid.fi/globalassets/dokumentit/en/annual-report/2022/fingrid_oyj_corporate_governance_statement_2022.pdf
https://www.fingrid.fi/globalassets/dokumentit/en/annual-report/2022/fingrid_oyj_remuneration_report_2022.pdf
https://www.fingrid.fi/globalassets/dokumentit/en/annual-report/2022/fingrid_oyj_corporate_responsibility_and_sustainable_development_2022.pdf

Fingrid delivers.
Responsibly.

For more detailed information on Fingrid and the contact
persons for various functions, see the company’s website
at www.fingrid.fi

Fingrid Oyj
Lakkisepantie 21, 00620 Helsinki

PL 530, 00101 Helsinki
Telephone 030 395 5000

Feedback and more information: viestinta@fingrid.fi
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https://www.facebook.com/fingridfi/?locale=fi_FI
https://fi.linkedin.com/company/fingrid-oyj
https://www.youtube.com/user/fingridoyj
https://twitter.com/fingrid_oyj
https://www.instagram.com/fingridoyj/?hl=fi
https://www.slideshare.net/Fingrid
http://www.ﬁngrid.ﬁ
mailto:viestinta%40%EF%AC%81ngrid.%EF%AC%81?subject=
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