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FOREWORD
Where will electricity come from in Estonia in 2030?

| have recently often been askethere electricity will come from if the Narva power plants are closed. It is

clear that transmission lines do not generate electricity and, to generate electricity, there has to be a power
plant somewhere on the same electricity market. In addition, sigffit connections from the power plant to
consumption have to be built to transport electricity from and to consumers. Let it immediately be said that
the Estonian electricity system has for a long time already no longer only been based on the Narva power
plants and, bearing in mind our climate goals, the future of the security of electricity supply in Estonia is not oil
shalefired power plants. Even if the regrettable malfunction at the Balti substation near Narva in May had had
an impact on the operatioof the power plants of Eesti Energia, it did not pose any risk to the operation of the
Estonian electricity system as a whole. The risk of one producer, one power plant, to the security of electricity
supply in Estonia has reduced to an acceptable leyébbay. In Estonia, the consumption has recently been
near 800MW, of which that generated in Narva accounts for approximately MO{Q.
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Estonia. We do that in everyday close cooperation with other electricity suppliers in Europe. The probabilistic

and deterministic analysis performed in cooperatiodicates an acceptable level of the security of supply in

Estonia up to 2025. A power plant and wires somewhere in Europe are thick enough in order for electricity to

reach the Estonian consumer. Even in the case of conservative presumptions (alk®lof timé Narva power

plants are norunctional), the level of the security of supply in Estonia will meet the standards widespread in

Europe. There may be emotions, but analyses produce clear results. In the electricity system, excessive

investments haveimply historically been made in the generation of electricity. Within the lagehs, now
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has always paid it up either directly or indirkyct

The new security of electricity supply analysis that is binding on Member States and is to be performed on the
basis of the Clean Energy Package on which agreements were reached mostly during the Estonian Presidency
will be completed in 2020 and theme can say our best knowledge about 2030 and, if necessary, implement
additional measures if only enerdpased electricity market does not ensure adequate security of the supply

level for the Estonian consumer. There is no reason to rule out any sollgtahbe the formation of a

strategic reserve or the capacity market. However, when considering the options, it must be taken into account
that the consumer has to pay the invoice for these additional measures.

Two sides of the same medal: higher sedurof supply, higher price

The first question, when talking about the electricity supply of Estonian electricity consumers, is whether the
power plant supplying Estonian consumers has to be in Estonia or whether it may be in Latvia. In the case of
the supply with foodstuffs, we are ready to accept a situation where the supply of Estonia with food is based on
a global foodstuffs market, because it is more reasonable this way. The same also applies in the case of
electricity. The smaller the electricity sgst, the less efficient investments in the generation of electricity are,
considering the consumption load of a specific country only. Over the period of the last four years, the
consumption load in the Estonian electricity system has been in the caseavieoage only 1percent of

hours of the year higher than 1,200egawatts. Approximately 60dW of the generation capacity with the
estimated cost of less than half a billion euros would find a use only during Agl08 or less out of the

8,760hours ofthe year. Thus, this is an important issue of higite choice for Estonia. Whether we will

continue with the strategy according to which it is great to own an integrated market and connections, but we
should have the entire generation capacity inourcivé I O1 & F NRé¢ X 2dzaid Ay OlFaSo Ly Gf
approach, the consumer would pay approximately half a billion euros more, compared to rhadexd

investments. This would be the case in a situation where a power plant in Latvia ensures better sécurity o
supply for a consumer in Valga, because the main bottleneck in the Estiomi@an electricity system up to

2025 is altogether located between Narva and Tartu.
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greater the security that we want, the more expensive it will be for the consumer. Every medal has two sides
and we have to talk about them in conjunction. Whatever we want to do here in Estonia, which is not
economically rational othe common European energy market, our customer has to pay it up. It is impossible

to build a power plant that is economically not rational on the energy market and say that we want an

electricity price that supports economic development at the same ti@rewe as a society have to solidarily

pay this inefficiency up instead of the industry. Thus, the security of supply standard is a balancing act between
a reasonable security of supply level and cost for the society. Everyesmmomic analysis certainsays that

low electricity price is more useful for the Estonian society than the expensive one, because most of the
additional expenses that we would pay for more expensive electricity would not remain in Estonia, but would
move out of Estonia.

Accordirg to the economic reasonableness described above, we have said that Member States of the European
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security of electricity supply. We have invested hwaus of millions in building connections between countries

and integrated our own electricity market with the European electricity market. For example, at the moment

we are working on investments in the electricity system in the Latvian direction in theramdapproximately
400million. However, at the same time we are making a very clear clidriessian electricity is not

acceptable. The impact, including trade impact, of Russia in our electricity sector has to end. For this purpose,
we have agreed ornyschronising the electricity system of the Baltic States with continental Europe. According

to the current agreement, there will be no electrical connections with Russia and Belarus after the
synchronisation with continental Europe. Why? Because we serithook for setting the electricity markets of

the European Union and Rus#elarus into operation on the basis of the same rules. If no trade exists, there is
also no need to build any connections. This is also the reason why today trade with Ru$sigentitl last up to

2025, even if Russian electricity causes unfair competition on the Baltic electricity market. | have no doubt that
today Russia is also looking at the existing lines using the same [bgiw trade exists, there is also no need

for lines.

The year 2025 will put an end to unfair competition by Russian/Belarusian producers. Until then we have to put
up with the idea that Russia provides us with electricity. The impact thereof has, however, been very much
overestimated. If in 2018 thedtic and Nordic countries generated approximately 428h of electricity, then
13.3TWh, i.e. about 3%, were imported from third countries (via Lithuania and Finland). Therefore, the
cessation of this import would not have a very noticeable impact omthagket price of electricity of the Baltic

and Nordic countries.

The factor behind the closure of Estonian power plants is not uofaipetition from Russia (which is certainly
not acceptable), but the inability of those plants to operate on the energy market the rules of which have been
created for achieving our own climate goals of 2030/2050. And this provides a starting poing fotuhe ¢

Elering looks at the Estonian energy market and energy system according to the goals set in the Estonian
National Energy and Climate Plan. Energy policy is not-i@daend the goals of the climate policy are

something that we will take intoa@ount when planning the operation of the future energy system to reduce

the carbon footprint of the Estonian energy system.

Market-based solutions

The more markebased power plants Estonia has, the better. We have always worked with the aim of making
the process of connecting to the Elering network easier, cheaper and faster for power plants via flexible
connection and buying standard connection equipment in advance. We understand that electricity is generated
by power plants, not by power lines. Thedb power plants are those built on the markedsed principle.

Today, nobody prohibits building power plants in Estonia. There is no need to obtain a permit from the
Planning Committee for building a power plant. On the contrary, go ahead and buildoBwt éisk for any
subsidies. The Estonian consumer is unable to pay up the capacities that would result in a significant change in
the generation/consumption balance on the European Union energy market. We could consider that
connections and integration aharkets will not create for us import capability, but export capability. And the
active entry of Eesti Energia, Eesti Gaas, Alexela and other market participants to the energy market of the



region is a good and the only possible strategy that has to ppated. We see the energy sector as an export
sector of strong growth potential in Estonia, which creates jobs and welfare much more than it could ever be
done based on the domestic demand. And this is the case when either simply selling energy ag offerin
altogether technological solutions and selling the added value arising from the use of renewable sources.

| have heard lots of rhetoric that future electricity prices in Estonia will be high and the electricity demand will
be higher than the supply. Bdy Qi 1y 29 GKFIGd | 26SOSNE AF yeoz2Re oSt A
AYy@Sal Ayod ¢KS 06Said 2dzildzi F2NJ O2y FANNAYy3I GKS aidNBy3i
seems that there is such belief outside of Estonia. In thedl countries, markebased investments seem to

be made in terms of gigawatts in wind and solar plants substantially with no support (the last auctions in the
b2NRAO O2dzy i NAS& KI @S 0 NE dz3 K {8/MWE).fLét Nbe gaidyhRhe pek JLI2 NI & (0 2
consumption in Estonia is 1GW.

[«=NN )}

Alternative electricity supply scenarios

Elering does not see any probabilistic events that could lead to the collapse of the European electricity system
and market. Despite that, in addition to the conventidmpanEuropean generation and network adequacy
analysis, we will also look at supplementary electricity supply scenarios in Estonia, should anything improbable
happen, and prepare the Estonian electricity system for coping with them.

First, we have condered the scenario of emergence of a separate Baltic synchronous area. The synchronous
operation of the Baltic States with the Russian unified energy system has ended fast and without agreement. In
such a situation, the entire Baltic electricity system twasontinue its operation in the present form and the
electricity supply of all consumers has to be covered. Such a situation cannot be ruled out.

Second, the Baltic emergency continuity scengtibe Baltic States will operate as a separate synchronous
area and due to an attack or another similar event we will also lose all direct current (DC) connections with
other regions (Estoni&inland, Lithuanid@oland and Lithuani&weden connections). In such a situation,
domestic consumption as well as the canmgption of vital service and generaiterest service must be

covered. The coverage of industrial consumption will not be ensured. Such a scenario is rather unlikely.

Third, the Estonian vital service scenariBstonia has remained completely alone. tfdiion to the

interruption in connections with Finland &stLink connections) and Russial{grnating current (AC)

connections), connections with Latvia (2+1 AC connections) have also been interrupted. In such a case, we will
not ensure the possibilitpf switching on an electric sauna heater at home at any time. Such a scenario is not
likely.

Based on the performed analysis, the security of supply will also be ensured in the case of all the three unlikely
scenarios up to 2029.

Security of supply stadard

It is all the same to the customer whether the reason behind the interrupted electricity supply at home is the

lack of a power plant or no proper operation of the transmission system or distribution network. The purpose

of electricity supplyist¢ SSLI G KS fAIKdGa 2y Ay 2dz2NJ O2yadzYSNAQ K2YSad
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at any moment of time.

Why is it important? To the same extent as for example a solution consists in new generation capacities, a
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market? This is because a capacity marketsigpaits nature, the same support scheme as the renewable

energy support, which we collect from consumers in the amount ahBlion euros a year in order to pay to

producers, is at the moment. Granting such a subsidy to conventional power plants degffieetive new

technologies and business models of the opportunity to enter the energy market. But let it in conclusion still be

restated that if we establish a security of supply standard and theEaopean generation and network

analysis to be perfored in 2020 indicates that the possible number of hours where evgilis missing to



cover the total consumption, the possibility of making additional investments in flexible resources, such as

managed generation capacities, managed consumption or staragacities, has to be considered. It would be
nonsense to rule out such solutions.

¢k @A £SalAYNIA
Chairman of the Elering management board



SUMMARY

The Security of Supply Report 2019 assesses the security of supply in the entire electricithaialwéw:

System reliability

The capability to keep th
electricity system as a
whole together and
operational and to cope
with various disruptions
and malfunctions

Network adequacy

Adequate transmission

capacities and
connections with
neighbouring systems
ensure the functioning o
the market and, in the
case of major
malfunctions or domesti
deficit, import capability.
The transmission netwo
ensures that electricity
reaches consumption
centres. The distribution
network takes care that
electricity reaches the

end user.

Generation adequacy
Adequate electricity
generation ensures that
generation and
consumption are in
balance in the electricity,
system at any moment ¢
time. The generation
adequacy assessment i
based on various
scenarios thiaare used tq
analyse possible
situations and the state
generation adequacy in
those situations.

Cybersecurity

System management
becomes more and mory
complex and dependent
on information
technology systems.
Against this background
cybersecurity is an
important pillar for
ensuring secure operatiq
of the system.

Consumption

S5ANBOGAY 3 Odza (2 Y SEE. the raazkgt dlatidiinldf Nexiyllity Kdrvizds)iaBows increg
the involvement of consumers on the electricity market. Flexibility services allow consumers to off
consumption capability on the market as equivalent service to the generdtileairicity.

Scenarios

Consumption

Generation

Network connectionst

Estimated
probability ?

Generation used
by Europe as a
whole
Generation used |AC connections in

by the Baltic operation; DC

States as a wholdconnections in reduced
volume

Generation used |AC connections in

by the Baltic operation; no DC
States as a wholdconnections available
Generation used |[No AC connections

by Estonia as a |available; no DC
whole connections available

European transmission
capacities used

European energy >90%(expected)

market scenario (5.1.1

Covering entire
peak consumptio

Baltic synchronous
area scenario (5.1.3)

Covering entire
peak consumptio

<10% (possible)

Baltic emergency
continuity scenario
(5.1.4)

Estonian vital service
continuity scenario
(5.1.5)

Covering reduce(
peak consumptio

<1% (rather
unlikely)

Covering the
consumption of
vital service and
generalinterest
service

<0.1% (not likely

According to the security of supply analysis, the security of supply in Estonia will also be epsar2d25 if
the Narva units are partially closed down (see cléuSel). There are open risks in the case of more-enyg
security of supply in respect of which sufficient measures will have to be implemented, if necessary.

1 Network connections with third countries are not taken into account.
2 Expert assessment.



MORE IMPORTANJONCLUSIONS OF 2019

Based on the analysis of this Security of Supply Report, the security of supply of the electricity system of
Estonia and the Baltics is ensured. Due to the fakanging environment, constant development of the
electricity system and eergy markets will also have to be continued to ensure the security of supply in the
future.

System reliability

Due to the developments in the Unified Power System of Russia (hereinafter IPS/UPS), a systemic risk has
emerged to date, the most severe forof which is separation into a separate synchronous area of the Baltic
States. To reduce the risks and ensure the stability and reliability of the electricity system, we will carry out the
project for synchronising the Baltic States with the continentabpean frequency area. Within the framework

of the project:

1. We will develop the capability of the Baltic synchronous ayése capability to cope with an unexpected
islanding in the Baltics exists already today, but, to maintain the stability of thersyshortterm large
scale automatic restriction of consumers will have to be imposed on island mode operation in the case of
major malfunctions. Through additional developments and measures we will achieve capability for a long
term synchronous operatiom an N1 (switchoff of any one element) situation without imposing any
automatic restrictions on consumers. The most important measures are:

A Ensuring adequate inertiathis ensures the maintenance of the stability of the system in the case of
malfunctions and better frequency stability in an ordinary situation. To synchronise the electricity
system of the Baltic States with the continental European electricity system, it is necessary to ensure
that there is an adequate quantity (17,180Vs) of inertia irnthe system of the Baltic States at any
moment of time. After partial closure of larger power plants in Estonia, it is already earlier necessary to
replace some capacities with equipment that provides the system with inertia in order to ensure the
reliabiiity of the system for limiting frequency deviations following malfunctions.

A Development and implementation of thgstem services frameworksystem services include power
management and voltage control reserves of different levels.

A Fast emergency reservélsrough the existing HVDC submarine cables between the Baltic antticN
countries as well as those to be established between Lithuania and Poland.

2. The currently implemented synchronisation solution, connecting to the continental European synchronous
areaalong with the planned investments, will not limit the transmission capacities within the Baltic
countries or in the direction from the Baltic to the Nordic as well as continental European electricity
systems. Thus, the trading opportunities of markettf#pants inside the European Union will not
deteriorate.

3. Thanks to the European cofinancing, synchronisation with continental Europe, compared to the situation
where the Baltic electricity system was connected to the IPS/UPS system, will not increas@sh@ssion
rate.

Network adequacy
The current situation concerning the transmission network adequacy is good:

A Thanks to thegstemic maintenance of line routes and tH#laking lines treefreeCprogramme, the

guantity of electricity not served due tohe transmis#on network failures bs significantly beeneduced. In
2018, the energy not served due to the transmission network failures accounted only kéWiB(the

annual electricity consumption of an average household is approximateij\¥Q).

Highusability of HYDC submarinaldes: EstLink ¢ 92.66% and EstLir#k¢ 98.45% (in 2018).

The need for restrictions in respect of management of the domestic transmission network loads has been
minimum, practically close to none.

> >

To ensure longerm reliablity and minimise the energy not served due the Hanctioning transmission
network, we will carry out the following developments and activities:

A To ensure adequate capacities in the Latvian direction, the third Estatiga connection will be



completed in 2020.

A Within the framework of the synchronisation project, we will reconstruct the 1st and 2nd Ladir@ction
existing 330 kV overhead transmission lines (Nafabmiera).

A We will further develop the condition and riglased system for theaintenance and replacement of
equipment in order to minimise the energy not served due to failures of equipment or network parts even
more efficiently.

We will update the longerm network development plan in cooperation with distribution network operato
F2NJ 6GKS LlzN1}2asS 2F O6NBFR Y2NB Ay GKS Wwof SOGNROAGE bSi

A finding optimal investment alternatives considering the lowest cost to society;

A ensuring an increase in the security of supply as well as the management of electyigity ssks in major
consumption regions; and

A reducing variable expenses.

Generation adequacy

Estonia is a part of the European electricity market and therefore the generation adequacy assessment is
primarily based on a paBuropean generation adequacyaysis (Midterm Adequacy ForecastMAF)

prepared by ENTSB. The MAF probabilistic generation adequacy analysis, which was published in autumn
2018 and where calculations were made, as estimates, in respect of approx. 130 different years, has set out
two scenarios up to 2025. As a result of both of the scenarios, the annual average Expected Energy Not Served
(EENS) was calculated along with the average Loss of Load Expectation (LOLE).

A baseline scenario (LOLBA; EENS MWhly),
A low carbon scenario (L@ 2h/y; EENS 5001Wh/y).

Based on the MAF analysis, it can be concludeditha025 there will be no security of supply problem arising
from generation adequacy in Estonia.

The panEuropean generation adequacy analysis requires a functioning Eurepeetricity market and does

not take into account possible events of low probability. For the aforementioned reasons, Elering also analyses,

in addition to the parEuropean MAF analysis, supplementary continuity scenarios:

A Baltic synchronous area scenargthe synchronous operation of the Baltic States with the IPS/UPS unified
energy system has ended fast and without agreement. All the consumption has to be covered.

A Baltic emergency continuity scenaripthe Baltic electricity system has fallen into islamode operation
and has also lost all DC connections with other regions. Domestic consumption as well as the consumption
of vital service and generaiterest service has to be covered.

A Estonian vital service scenaripthe Estonian electricity system haxtraordinarily remained in island mode
operation and all & electrical connections with other countries have been interrupted. The consumption
of vital service and generaiterest service has to be covered.

The security of supply will be ensured indhcase of all the analysed continuity scenarios up to 20gbr
further analysis, read Chapt8r)

To improve ensuring loaterm generation adequacy, the following activities will have to be carried out:

A To assess the conformity of the generation adegukevel of Estonia, it is necessary to develop, in
coopeiation with responsible nmistries and the Competition Authoritythe security of supply standard.

A To obtain reserves necessary for synchronising with the continental European electricity system, we will
developmarket mechanisms for system service8ystem services markets make it possible, on the one
hand, to ensure a functioning electricity systendann the other hand, provide market participants with an
opportunity to earn additional income. New system services markets constitute, in addition to the existing
manual frequency restoration reserve (mMFRR), also an automatic frequency restoratiorer@deiRR) and
frequency containment reserve (FCR).

A The impact of market disruptions will have to be reducet the European electricity marke¥arious
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A To ensure saae electricity supply for the consumption of vital service and geretarest service, a

detailed assessment of the respective consumption volume will have to be carried out and the electricity

supply for such consumption will have to be ensured incaguations.

3 Published in the Security Supply Report 20k8can be found on the website of Elering.



Cybersecurity

In 2018, no such cybersecurity incidents occurred in transmission networks, due to which electricity was not
transmitted to consumersThe increasing dependence of the electricity system on IT requires from critical ICT
(information and communications technology) systems high reliability and focus on external risks.

Cybersecurity of the energy sector is a field that develops fast, due to which in the near future Elering will face
several challenges to guarantee religlgitind security of the electricity system management in order to be

able to continue the digitalisation of the electricity system. To maintain the level of cybersecurity, we apply the
following:

A

> >

> >

Constant andystemic assessment ofsersecurity risks, involving various parties in order to ensure a

uniform overview of risks.

Vital service continuity risk angdis and plan comprise the cybersecurity component.

We participate irpractical training exercises and practice the resolutiomoidents in order to be ready for
various situations.

New g/berthreats bring along the need to invest in the existing and new security solutions.

It is necessary to train the existing management system specialists and find employees who specialise in the
security of management systems.



1 Assessment of security of supply

A Ensuring the security of supply is a regional challenge. The solutions are also regional.

A Based on the pasEuropean assessment, the security of supply in Estonia and the regiotevill
ensured through the combined effect of generation and transmission capacities up to 2025.

A To ensure the security of supply for the longer term, a functioning electricity market must be
guaranteed, as it will draw investments in new generation capacitier the consumption
management capability.

A The existing generation and transmission capacities also serve as a good basis for coping with
various crisis scenarios.



3.1 REGIONAL SECURITY OF SUPPLY UP TO 2034

Based on the lorterm nature of planning the energy sector and pursuant to the specifications of
subsectior39 (7) of the Electricity Market Act, Elering takes a 5 tey&ar view of longerm security of supply.

In conditions where Europe has an energyam and a single electricity market, Elering takes alparopean

and regionalevel view of longerm security of supply. The analysis of leegn security of supply is threefold.
First of all, the security of supply situation is viewed in Europe dsodevon the basis of the ENTEanalysis.
Then, the analysis assesses the Baltic and Finnish regional security of supply and Estonian consumption and
generation developments in more detail. The security of supply analyses has been completed in cooperation
between Elering and TalTech experts.

3.1.1 European security of supply based on ENTE®AF

Every year ENTSPprepares a pakuropean generation adequacy report (M&m Adequacy Forecast

MAFY. The report is based on the data provided by European sysfmrators about the generation capacities

of every country and the PaBuropean Market Modelling Database (PEMMDB) comprising the collected data.
The report covers the period of up to 2025 and the results include the generation adequacy indicators of all
European countries. The analyses of the next years will be based on the data set out in the national energy and
climate plans to be submitted by all EU countries.

The generation adequacy is assessed using the probabilistic method. The methodology srbeelonte

Carlo method, which involves a simulation of a large number of years, taking into account changes in
consumption, wind generation, solar generation, hydrological situation and malfunctions in system elements.

In this analysis, 13@ifferent years were used. Each year has 8,760rs, which have values for consumption,

wind generation, solar generation, hydrological situation and malfunctions. When a very large number of
simulations are performed, extreme situations are covered besides an oydéitaation. An example of an

extreme situation is where several large power plants suffer a malfunction simultaneously at peak consumption
at a time when the renewable energy generation happens to be low.

Year analysed 2025
Climatic year Climatic year X Climatic year
35 climatic years (1982014) 1980 1981 2014
Data for wind, solar, hydrology and consumption Malfunctions ~ Malfunctions  Malfunctions X X
A B C

Probabilistic malfunctions for relevant power plants and transmission lini

Figure3.1 Diagram of Monte Carlo scenarios

Such an analysis makes it possible to assess the probability of deficits in generation adequacy. Asfdiresult
simulations, the annual average Expected Energy Not Served (EENS) is calculated along with the average Loss of
Load Expectation (LOLE). To read in more detail about the methodology developed byt eSS e latest

MAF.

The analysis has develegh the EENS and LOLE indicators in European countries for 2020 and 2025 in the
Baseline Scenario, which includes the development of generation capacities in European countries to the best
of the current knowledge. As a more Conservative Scenario, thesdsul2025 have also been indicated

based on the lowcarbon sensitivity scenario. A specific precondition for the-tarbon sensitivity scenario,
compared to the Baseline Scenario, is exit from the market of a larger quantity of conventional generation
capacities based on fossil fuel due to a more aggressive climate policy all over Europe. The preconditions for
the closure of power plants based on fossil fuels were set taking into account the power plants that face the
risk of closure thanks to more seeeenvironmental restrictions (e.g. cefded plants) and plants that face the

risk of making a loss due to the changing market situation and, thus, close before the end of lifespan for
economic reasons. Data about the power plants to be potentially cleszd collected from system operators
and, in the case of the Conservative Scenario, the total quantity of conventional generation capacities studied
in the system in 2025 is approximately @3V less than those studied in the case of the Baseline Scenario.

The LOLE indicators found in the analysis for 2020 are set out in terms of countries irBRlgure

4 https://www.entsoe.eu/outlooks/midterm/
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Figure3.2 Average LOLE in European countries in 2020 received as a result of the probabilistic analysis of the BaselineEB£ER€EEO of

Figure3.2 illustrates the results of the probabilistic analysis in the case of the Baseline scenario. To assess the
results, it is useful to know that the widespread value for LOLE in European countries is three hours a year. This
means countries consider the seity of supply situation adequate if the lorigrm average is three hours of
downtime or less per year. It is important to note that LOLE does not mean that service is interrupted for all
consumers, but for the most part only to a small share of consuimees in the extent of the last megawatts

that cannot be guaranteed in the given situation.

In the case of the Baseline Scenario, Estonia lacks EENS and LOLE. This means is that in none of the simulated
136years there was, in any hour, a deficit of efagty. It can also be admitted that although as an average

result of the simulations there were four LOLE hours in Finland per year, the generation adequacy situation in
Northern Europe as a whole is very good.

LOLE >100 h
@ 10h<LOLE<100h
@ 3h<lOLE<10h
em» |OLE<3h

Figure3.3 Average LOLE in Europe in 2025 received as a result of the probabilistic analysis of the Baseline Scenasio of ENTSO
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Figure3.4 Average LOLE in Europe in 2025 received as a result of the probabilistic analysis of the Conservative BN&is#d#o of

Figure3.3 and Figur&.4 visualise the European generation adequacy indicator LOLE in 2025 for both the
Baseline and Conservative Scenario.

Figure3.3 refers to the fact that in 2025 the pdturopean generation adequacy situation will also be
satisfactory and in Northern Europe very good. FigliZeillustrates that, as expected, the generation adequacy
situation of Europe as a whole has sonmavdeteriorated provided that a larger quantity of conventional
generation capacity exits the system. However, we see that even in such a case LOLE in Estonia and nearby
countries is low, remaining mostly within the standard of many European countgethiiee hours of

downtime.

To obtain a more huepth overview of the regional generation adequacy, FiguBebelow studies in more
detail both LOLE and the quantities of EENS in the countries of the Baltic Sea region.

LOLE: I h LOLE3n
EENS: 300 MWh EENS: 1500 MWh
EENS %: 0% EENS %: 0,002%

LOLE: O h LOLE:Oh
EENS: 0 MWh EENS: 400 MWH
EENS %: 0% E

LOLE: O LOLE:9h

EENS: 0 MWh EENS: 1000 MWh
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Figure3.5 The LOLE and EENSegation adequacy indicators of the Baltic Sea region and the share of unconsumed energy out of the total
consumption in 2025 in the case of the Baseline Scenario (on the left) and Conservative Scenario (on the rightfof ENTSO



The results indicate thain the case of the Baseline Scenario, Estonia lacks LOLE. In the case of the
Conservative Scenario, there were an averageldDPE hours per year and 5d0Vh of EENS per year in
gadz2yAl® 1'a I NBadzZ G 2F (KS I \ehefatod ddégiacyiwill beCehsyreddinS a A R
the case of the Baseline Scenario and that indicators will be good even in the case of the Conservative Scenario
for development of generation capacities. Even in the case of the Conservative Scenario, the vallieweilLOL

be below the level of three hours a year, the widespread standard in Europe. The figure also sets out the
percentage of energy not consumed due to the deficit of generation capacities. The figures show that if LOLE is
low, the share of unconsumed ergy out of the entire energy quantity is small. This is due to the fact that, in

the case of deficit of generation adequacy, interruptions occur not in the whole country, but only to the extent

of the last, missing megawatts. Elering believes that théigation of the Conservative Scenario by 2025 is

unlikely, but even in such a situation the security of supply in Estonia will be within the limits of internationally
widespread standards.

3.1.2 Regional security of supply

In cooperation with system operators from neighbouring countgé&sngrid, AST and LitgricElering has used

in addition to the probabilistic method also deterministic method to assess the security of supply. The
deterministic method collates visuallydtpresumed generation capacities to be used with the quantity of the
electricity demand and necessary reserves forecast in the studied countries. The advantage of the method is its
simplicity, annual resolution and visual effectiveness.

The deterministi@nalysis also uses two scenarios, the Baseline Scenario and the Conservative Scenario. The
Baseline Scenario and the Conservative Scenario differ from one another mainly when it comes to the
assessments of closing and adding generation capacities. Theectifgyeneration capacities and the

construction of new capacities depend above all on the market situation, which is extremely difficult to
forecast accurately. That is why the system operators have prepared two scenarios to cover potential future
situations. The Baseline Scenario is based foremost on assessments from electricity producers and on the
closure of their old power plants or construction of new ones. The Conservative Scenario is based on the most
conservative estimates from system operatorsam, based on the market situation, old power plants are

closed earlier and the construction of new ones is deferred further into the future. It is presumed in the case of
both of the Scenarios that the electricity market functions as a whole.

Figure3.6depicts, to the best of the knowledge of Baltic and Finnish system operators, the generation and
transmission capacities to be used during the period of 2ZB0®34 in the Baseline Scenario in Estonia, Latvia,
Lithuania and Finland. The same figure also dsgieak consumption and reserve need forecasts of the
period, assuming that synchronisation with Central Europe will take place iff.20&5important to note that
the peak consumption forecast does not reflect the consumption management potentia iBaltics, which
may be considerable in periods with high electricity prices

The analysis shows that today the Baltics and Finland already depend on the possibilities of import to cover
peak consumption and reserve needs. At the same time, the ragialneady well connected to other regions
and the import potential extends up to 4,800W".

5The needs for reserves are estimated and are based on preliminary studies. In gfeeerafpes of reserves are maintained for the
functioning of the electricity system. Primary reserves and secondary reserves restore the operation of the electrcajteyate
malfunction. Tertiary reserves are thereafter used to replenish the priavat secondary reserves for the event of the next malfunction.

5 Price sensitivity of consumption and therefore also consumption management are related to a very large extent to thelgcicieiof.

2 AGK G2RI&Qa NBf I A a&ltcion brahdtingsof cBrdumptorOginotaviddsiidades theecandn® benefit stemming
from it is low. In the case of greater volatility of electricity prices, which a reduction in generation adequacy cahea&aesmomic benefit
from the managementfoconsumption increases as well, as does the motivation to manage consumption.

7 From the standpoint of the security of supply, the possibility of the Baltics importing electricity from Russia has taéiehento

account as a result of the different mkat system, which will curtail free movement of electricity.
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Figure3.6 Generation and transmission capacities used in the Baltics and Finland in the period 202019

Figure3.7 shows Baltic security of supply in a sevei2 disruption situation. An ] disruption situation is

used as the security of supply standard in the deterministic analysis. This means that system must be ready for
the two biggest elements beingon-operational during peak consumption. It also means that after g N

situation occurs, there is no longer the assumption that additional reserves will be kept for the subsegent (N
or N4). The two biggest elements of the Baltic and Finnish elegtsgistems are the two units of the Finnish
nuclear power plant, meaning that the most sever& Nituation would be simultaneous downtime at two

nuclear power plant units. Up to 2025, as we see in the figure, reserves will be maintained-i situation

as well based on current agreements between the Baltics, Russia and Belarus. The figure also includes the
forecasted peak consumption in the Baltics and Finland and the need for reserves up fo 2034
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Figure3.7 Baltic and Finnish security of supplgin\-2 situation given known generation and transmission capacities

The exact figures concerning the situation for 2030 as set out in F3gir@nd Figur8.7 are depicted in
Table3.1.

8 The forecasts from Baltic and Finnish system operators are used to project peak consumption and need for reserves.



Capacity in 2030 Value in an ordinary situation| Value in anN-2 situation, MW
MW
Estonian oil shale 1,363 1,363
Estonian renewable and other 605 605
Latvian natural gas 1,149 1,149
Latvian hydro and other renewable 726 726
Lithuanian fossil fuels 910 910
Lithuanian hydro 1,185 1,185
Lithuanian renewable sourcesd other 224 224
Finnish hydro 2,500 2,500
Finnish nuclear energy 5,087 2,587
Finnish renewable sources and other 5,501 5,501
Finnish strategic reserve 0 0
Import capability 5,500 5,500
Peak consumption 20,359 20,359
Primary reserve 33 33
Secondary reserve 1,930 0
Tertiary reserve 700 0

Table3.1 Comparison of generation and consumption capacities at regional level in 2030 in the Baseline Scenario
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Figure3.8 Baltic and Finnish security of supply in an ordinary situation in the céme@bnservative Scenario

Figures3.8 and 3.9 depict an ordinary situation and a#2 Nituation also in the Conservative Scenario. As
mentioned earlier, the Conservative Scenario presumes a faster closure of old power plants and the
postponement of new [anned power plant construction.

Figure3.8 and Figur&.9 indicate that, in the case of the Conservative Scenario, as of 2031 deficit may arise in
respect of covering the security of supply reserve indtiie sum of the consumption demand and reserve
demand exceeds the quantity of the generation capacities to be used in the system. In an ordinary situation,
the consumption demand as well as the need for the primary and secondary reserve are covered, but deficit
may arise in ensuring the tertiary reservt is important to emphasise that if such a situation arises, it will not
yet entail any limitations on consumption, but limitations on the maintenance of reserves, which nevertheless
means a situation of somewhat lower security of supply.

The state irthe Conservative Scenario in 2030 as depicted in Fg&rand Figur&.9 has been set out in more
detail in Table3.2.



Capacity in 2030

Value in an ordinary

Value in an N2 situation, MW

situation, MW

Estonian oil shale 691 691
Estonian renewable another 605 605
Latvian natural gas 1,009 1,009
Latvian hydro and other renewable 726 726
Lithuanian fossil fuels 710 710
Lithuanian hydro 961 961
Lithuanian renewable sources and other 224 224
Finnish hydro 2,500 2,500
Finnish nuclear energy 5,087 2,587
Finnish renewable sources and other 5,501 5,501
Finnish strategic reserve 0 0
Import capability 5,500 5,500
Peak consumption 20,364 20,364
Primary reserve 33 33
Secondary reserve 1,930 0
Tertiary reserve 700 0

Table3.2 Comparison afeneration and consumption capacities at regional level in 2030 in the Conservative Scenario

In the case of the Conservative Scenario, in 2023 and 2024 a need for limiting reserves may also arisz in an N
situation. As of 2031, the consumption demand wiceed, in the case of the Conservative Scenario, the sum

of the annual generation and import capacities used in the region. Such a situation means limiting the
consumption of electricity in a quantity that exceeds the quantity of electricity coveragbhbgration

capacities. To sum up, Elering thinks that the realisation of the Conservative Scenario is unlikely and that the

total generation capacity will be exceeded in a small volume.
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Figure3.9 Baltic security of supply in ar2\situation amidst maeet conditions favouring generation capacities
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From the standpoint of Baltic and Finnish security of supply, the most important question is the

desynchronisatiorf the Baltics from the IPS/UPS system, the timetables for closure of old power plants and

the development of new power plants projects. The usability of power plants depends on the investments
made to upgrade plants, where investments and change of egeift may significantly extend the lifespan of
power plants. Making investments in power plants is a question of economic profitability and depends on
whether prices on the electricity market will pay back the investments. As to Baltic and Finnish generatio
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CA Yyt | y-fired powé Plants. As regards new projects, the important ones are Kaunas and Vilnius

combined heat and power plants, whene decision has been made regarding construction, and the Hanhikivi

nuclear power plant in Finland, where the completion date has not been decided.
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Elering sees this deterministic analysis as very conservative and, as a result, the likelihood that tonsump
will have to be limited is very low in the period in question. The analysis is conservative because it views a
situation where two of the largest elements in the Baltic and Finnish electricity system are offline
simultaneously with peak consumptiong igeneration from wind turbines and solar panels takes place, and
import from Russia to the Baltics is not possible.

In accordance with the paBuropean generation adequacy assessment (MAF) prepared by ENES®nia is

in compliance with the securityfeupply standard widespread in Europe, but MAF requires a functioning

European electricity market and does not take into account possible events of very low probability. In addition,

the European energhased electricity market is sensitive to several keadisruptions, due to which several

European countries have cast doubt on the masfkased generation of investments necessary for the security

of supply. For those reasons, Elering has also analysed additional continuity scenarios. To visualise the low
LINPOlIOoAfAGE 2F O2yldAydaide alOSylFNxA2a RAFFSNBYyG FTNRY (K
assessment of the scenario probabilities has been prepared.

B Market scenario >90% Baltic synchronous area scenario <10%

M Baltic emergencv continuitv scenario <1% M Estonian vital service scenario <0.1%

Figure3.10 Estimated probability of occurrence of scenarios
3.1.3 Baltic synchronous areacenario

Baltic synchronous area scenario <10% \
| |

Presumptions of the scenario:

A Up to 2025 the synchronows operation of the Baltic States with the IPS/UPS energy system has ended fast
and without agreement. The Baltic States have remained in island mode operation and form a separate
Baltic synchronous area. Fast synchronisation with the IPS/UPS system éssibtey it is necessary to
have the capability to operate up to X@onths independently until extraordinary synchronisation with
continental Europe.

A After 2025¢ the LithuaniaPoland AC connection has been interrupted and the Baltic countries will have to
be able to cope on their own until the AC connection has been restored.

A DC connections with the Nordic countries and Poland are usable, but in the reduced volume, taking into
account the restriction of 40MW imposed on the largest element.

A Itis based oithe conservative generation equipment scenario. In addition, it has been presumed that eight
units (1,29IMW) of the Narva power plants, including four units with desulphurisation equipment
(672MW) will be closed in 2020.

A N-1 situation means the switebff of one more DC cable.

A In such a situation the Baltic States depend in respect of fast frequency reserves on DC connections with

neighbouring systems.
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Figure3.11 Security of supply of Baltic synchronous area
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The result of the analysis of the scenario visible in Figure and Figur8.12 indicates that the generation
adequacy will be coveredith the known generation capacities and transmission capacities up to 2029. In
2029, such situations may occur where it is not possible to maintain the reserve in an adequate quantity in the
peak consumption period and there may be deficit of generatiapacities in an M situation. Readiness for
operating in island mode is created with the investments that have been prescribed for the synchronisation
process and are set out in Tallel. The investments to be made within the framework of the synchatiois
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3.1.4 Baltic emergency continuity scenario

Baltic emergency continuity scenario <1%
—\H

Presumptions of the scenario:

A Upto 2025¢ the Baltic States havemained in island mode operation from the IPS/UPS eneysigs and
form a separate Baltic synchronous area.

A After 2025¢ the Baltic States have remained in island mode operation from the European energy system
and form aseparate Baltic synchronous area.

A There are no DC connections with other regions.

A Itis based on the conservative generation equipment scenario. In addition, it has been presumed that eight
units (1,29IMW) of the Narva power plants, including four unitgéhwdesulphurisation equipment
(672MW) will be closed in 2020.

A The estimated duration of the scenario is two months during which it would potentially be possible to
restore at least one DC connection.

A The consumption data of the sectors have been foundnifthe databases of statistical offices of the Baltic
countries, through which the share of the sector in the total final consumption has been found and it has
been presumed that the share of the sector will also remain the same during peak consumption.
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Figure3.13 Baltic emergency continuity scenario

The analysis of the scenario set out in Figdud3 indicates that in the case of no available DC connections it
would certainly be possible, from the standpoint of generation adequacy, to ensure ebycsupiply of

households as well as the business and public service sector in the Baltic States while the electricity supply of
other sectors should be limited, if necessary. Due to the increasing electricity consumption, the electricity
supply of the indutsial sector should be more and more limited if this scenario is realised. Moreover, it should
also be taken into account in the case of such a scenario that the electricity supply quality will be significantly
affected. Without transmission capacitiesjstnot possible today for the Baltic States to ensure adequate fast
frequency reserves, due to which additional malfunctions may result in additional automatic-pbiaeé
consumption. Frequency reserves are obtained within the framework of the synslatan project.



3.1.5 Estonian vital service scenario

Estonian vital service scenario <0,1% \
|

Presumptions of the scenario:

Estonia has extraordinarily remained in island mode operation.

There are no electrical connections with other countries.

The electricity system must be ready to function over an unlimited period of time.

The electricity system must be able to constantly cover the consumption of vital service and the
consumption of generahterest service.

The estimated maximum consumptiomital service and generilterest service is 20MW. It is

important to note that this is an estimate and Elering along with related parties will carry out activities to
specify this estimate. However, Elering considers that this estimate is highethtbattual situation and
that this presumption is a conservative one from the standpoint of the security of supply.

A ltis based on the conservative generation equipment scenario. In addition, it has been presumed that eight
units (1,29IMW) of the Narva pwer plants, including four units with desulphurisation equipment
(672MW) will be closed in 2020.
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Figure3.14 Estonian vital service scenario

As Figure8.14 indicates, the electricity consumption of Estonian vital service and ganeredst servicecan

be covered with the existing generation capacity. Furthermore, this consumption can also be covered without
oil sharefired power plants. One of the major challenges in the case of this scenario would be the stability of
the electricity system as, ité event of a malfunction of larger elements, a part of the consumption would
automatically be phased out similarly to the previous scenario.

3.1.2 Assessment

To sum up, the security of supply in Estonia and the region will be endoréee best of the current

knowledge, in an ordinary situation up to 2025 through the combined effect of generation and transmission

capacities. To ensure the security of supply in the longer term, additional power plants will have to be
constructedinKS NBIA2Yy +a O2YLI NBR (2 (d2RlI&Qa (y2s6y O LI OAG.
will have to be increased. Throughout the period, in Estonia, the Baltics and Europe as a whole, the security of

supply reserve will be decreasing and Elering ivelgt analysing further developments.

Ly 9fSNAy3IQa OASes GKS ftA1SEtAK22R 2F St SOUNROAGE RSTA
Analyses indicate a certain deficit of generation adequacy necessary for the consumption demand at the

regional level only after 2030 in the case of more conservative presumptions. In the case of continuity

scenarios, the deficit of generation capacity necessary for peak consumption may arrive earlier. Transmission



capacities with other regions play an impamt role here and, consequently, the level of the security of supply

in Europe as a whole must be adequate. For instance, a Finnish deficit could spread to neighbouring countries,
including to Estonia. As a result, the question of the security of sugsiypecome salient for all of the Energy

Union; either the question cannot be resolved by local measures or such solutions will be inefficient. In

9f SNAYy3IQa @OASgr (GKS RSaAday 2F GKS St SOGNROAidRalsYl NJ S
for investment decisions and thereby ensure the security of supply. Work is taking place in this direction and

the European Commission is resolving the issue with a Clean Energy Package to be implemented in 2020.

Elering follows trends when it cora¢o generation capacities and consumption to ensure the security of supply
to Estonian consumers in the long term. For its part, Elering contributes actively to simplifying the process of
connecting to the electricity system and increasing the consumptianagement capability. The price

sensitivity of consumption allows the generation/consumption balance to be achieved through Abased
signals and prevents the need for administrative restrictions on consumption.

In accordance with the Electricity Maat Act, the Competition Authority has the right, based on a security of
supply report, to request that Elering obtain additional generation capacities by way of competition. Elering
believes that for the single European energy market, the security oflgigpn issue that spans borders and
developments in the region and in Europe as a whole are relevant. In Estonia, it is not possible to make
investments in power plants on a scale that would guarantee generation adequacy throughout the region. That
is why panEuropean measures are important for ensuring the necessary investments in generation and
transmission capacities. P&furopean measures include, above all, improvement of the design of the energy
market such that the value for the generation capastmarket would be fairly priced and consumers would

be able to participate on the market on equal terms. With the Clean Energy Package, Europe has taken an
important step toward developing the design of the energy market. Elering considers it very imiptorta

develop the electricity market and has brought out its suggestions in the Elering vision of the electricity market.

The analysis has pointed out several activities necessary for improving the generation adequacy. To assess the
level of generation adequacy of Estortiae security of supply standards required. It must be developed in
cooperation with responsible minigés and the Competition Authority.

To obtain reserves necessary for synchronising with the Central Eunguket mechanisms for system
serviceswill have to be developedystem services markets make it possible, on the one hand, to ensure a
functioningelectricity system and, on the other hand, provide market participants with an opportunity to earn
additional income. New system services markets constitute, in addition to the existing manual frequency
restoration reserve (MFRR), also an automatic freqyerestoration reserve (aFRR) and frequency
containment reserve (FCR).

The impact of market disruptions will have to be reduced the European electricity markearious market
RAANMzZLIGAZ2Y A YR FOGAGAGASA OF yisiol§ SEFYAYSR Ay 9f SNAy3

To ensure secure electricity supply for the consumption of vital service and gemierast service, a detailed
assessment of the respective consumption volume will have to be carried out and the electricity supply for such
consumption will have to be ewred in crisis situations.

3.2 FORECAST OF ELECTRICITY CONSUMPTION UP TO 2034

The following section gives an overview of the forecasted consumption in the Estonian electricity system as

well as factors and preconditions that could potentially influence daWsLJG A 2y @ 9f SNA Yy 3IQa T2 NBO|
consumption has remained unchanged in recent years. The forecast will beifieeé based on updated

statistics and the results of the completed studies.

3.2.1 Economic developmenrf

Growth in the European economy was curtailedhe third quarter primarily by a temporary shock to car

9 Published in the Security of Supply Report 2018.
10 Sourcehttps://www.eestipank.ee/publikatsioon/rahapoliitikip-majandus/2018/rahapoliitikga-majandus42018
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manufacturing, though even without that it was slowing in the European economy. Growth has been faster in
the past four years than it has this century on average, and the reserves of strengtiatreatllowed the

growth spurt have become exhausted. Labour shortages are becoming ever more restrictive for companies and
additional growth in export orders is declining as demand is softening around the world.

Given the size of the single market, a #incauntry like Estonia does not necessarily feel a-tirene direct
relationship with the slower European growth. In the years ahead growth in the Estonian economy will be held
back more by the labour market reaching its capacity limits and an end tiséaén employment, which has

been a major contributor to the economic success of earlier years. The combined impact of labour limits,
weaker foreign markets, and modest investment will be that growth will slow from the 4.9% seen in 2017 to
2.2% in 2021.

Latvian economy increased by 4.7% in the third quarter of 2018 with a very strong quarterly growth of 1.7%.
The annual growth in the Lithuanian economy weakened in the third quarter though to 2.4%. The annual GDP
growth in Finland picked up to 2.4% in tthérd quarter and the economy also continued to grow over the
previous quarter. Growth in the Swedish economy slowed to 1.6% over the year in the third quarter, and was
0.2% less than in the second quarter.

Growth is slowing in the Estonian economy ahd GDP gap will start to narrow during the forecast horizon. In
2019, the economy will grow at a similar rate to that of 2018, but after that growth will fall below 3%. The
forecast is for growth of 3.2% in 2019, 2.3% in 2020 and 2.2% in 2021.

The economys currently running at full steam and there is a shortage of available resources. In consequence,
any further rapid growth in the economy will be hindered by suggitie limits such as difficulties in finding

labour and technical limits on the use of épnent. At the same time demarside factors will weaken, most
notably the growth in foreign demand.

3.2.2 Forecast of electricity consumption up to 2034

In previous Security of Supply Reports, a growth rate of 1% per year watoussinate the growth of

consumption. For a more detailed forecast, Elering AS commissioned a load forecast study from the Tallinn
University of Technology in 2017. To forecast the loads, a model based on an Excel spreadsheet was devised. It
can be usedo find the estimated load on various levels: the substation level, regional level, and the entirety of
the Estonian electricity network. Three different scenarios were developed using this model: medium

(baseline), rapid and slow development. TabBlg describes consumption using two indicators: annual

consumption and peak load. In the consumption forecast view, the basis is the medium scenario in the
abovementioned load forecast study.

Table3.3 Summary of statistics and forecast for total consumpdioch peak load up to 2034

Consumption statistics
Year Annual consumption, Peak load, MW
TWh
2005 7.2 1,331
2006 7.8 1,555
2007 8.2 1,526
2008 8.3 1,525
2009 7.8 1,513
2010 8.2 1,587
2011 7.9 1,572
2012 8.1 1,433
2013 7.9 1,510
2014 7.8 1,423
2015 7.9 1,553
2016 8.2 1,472
2017 8.3 1,474
2018 8.4 1,544




Consumption forecast
Year Annual consumption, TW| Peak load, MW
2019 8.6 1,555
2020 8.7 1,564
2021 8.9 1,594
2022 9.0 1,609
2023 9.1 1,623
2024 9.2 1,636
2025 9.2 1,649
2026 9.3 1,661
2027 9.4 1,674
2028 9.4 1,680
2029 9.4 1,685
2030 9.5 1,690
2031 9.5 1,695
2032 9.5 1,701
2033 9.5 1,706
2034 9.6 1,711

To this point, overall electricity consumption is showing a growth trend, but the peak loads on the electricity
system have remained essentially unchanged in the last dechgtveen 1,313 and 1,54MIW. It should

nevertheless be considered that there vii# some peak load growth due to rising consumption in the next
10years and subsequent decrease in the annual consumption growth rate. The forecast of peak loads at Elering
up to 2034 is laid out in the figure below (see FigBub).
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Figure3.15 Statstics and forecast for peak loads up to 20
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interval. According to this forecast, peak load will also be 1M@Dor less in 2021, although it already
have grown to over the level of 1,700W by 2032.

According to the load forecast made by the Tallinn University of Technology, the growth in average peak load
will be on the order of 1.14% in the period of 262022, but after that it will starto decrease and from 2028 it
will grow by 0.31% per year.

The changes in peak load over the years will be significantly affected by weather patterns. Changeable weather
means that actual peak loads may also temporarily go beyond the forecast rangmurfence of the warm



winters of recent years may also affect the growth rate of peak loads in the future.

New large projects and consumer connections have not been taken into account in the general forecast, as
connecting such capacity (the metal indystelectric railway and, in recent years, server farms) that would
have a material effect on consumption is an occurrence to be viewed separately.

3.2.3 Distribution networks

In accordance with subsectid@® (2) of the Electricity Market Act, each yedistribution network operators
must submit to the Competition Authority a written assessment of the expected total consumption capacity
demand within their service areas for each of the seven years following the submission of the assessment.

Subsectior6 (3) of the Electricity Market Act provides that by Jifhe each year the transmission network
operator submits to the Competition Authority a written assessment, which is as precise as possible, of the
expected total consumption capacity demand in thengeission network for each of the seven years following
the submission of the assessment. The transmission network operator also indicates the presumptions on
which its assessment is based.

The table below sets out the data submitted by distribution naetkvoperators in 2019. Pursuant to their
consumption capacities, the total consumption capacity demand should remain in the range of 1,736 to
1,837MW in the period of 2012025. Taking also into account possible cold winters (10% reserve), actual
demand indistribution networks could be in the range of 1,92M20MW (see Tabl&.4).

Tableo ®n 5 A&0GNAOGdziIA2Yy ySié2N1aQ SadAayldsS202sF G20t RSYFYR F2N 02y adzy Ll

Year Total demand for distribution network consumption Totaldemand for distribution network
capacity, MW consumption capacity with 10% reserve, M\
2019 1,736 1,910
2020 1,764 1,940
2021 1,788 1,967
2022 1,804 1,984
2023 1,818 1,999
2024 1,827 2,009
2025 1,837 2,020

The forecasted consumption capacities submitteddisgribution networks can be covered by Elering in full,
even factoring in the 10% winter reserve. The generation capacities to be used in 2019 amount tI®/737
and in 2025 the respective capacity will be 2,560/.

Similarly to the load forecast for theansmission network set out above, new and eneigjgnsive projects
will be treated separately and Elering will not take such connections into account in this forecast.

In addition, in the case of the data submitted by distribution networks, Elerieg dot take into account the

fact that the consumption capacity forecasted in some distribution network will be covered in this network
locally and the capacity to be taken from the transmission network will only be used in the event of repairs and
emergerties.

3.3 GENERATION EQUIPMENT CONNECTED TO THE ESTONIAN ELECTRICITY SYSTEM IN 2018

Based on data obtained from producers as of M&26t9, the total installed net generating capacity is
2,886MW, of which the capacity used during peak periods accounts for 2/B¥4An overview of the
generation equipment connected to the Estonian elagityi system in Marc019 is provided in the following
table (see Tabl8.5).

Table3.5 Generation equipment connected to the Estonian electricity system in 2019

\Power plant Installed net capacity, MW Possible generating capacity, M\4



Eesti Power Plant 1,355 1,021
Balti Power Plant 322 224
Auvere Power Plant 274 252
Iru Power Plant 111 111
Kiisa Emergency Reserve Power Plant 250 250
t pK2l ¢KSNXIf t268S 78 78
[pdzyl ¢KSNX¥YIt t248S 0 0
{AfEFYNS ¢KSNYIFE t 16 8
Tallinn Power Plant 39 39
Tartu Power Plant 22 22
t NNYdz t 26SNItfl vy 20.5 20.5
Enefit 10 9
Industrial CHPPs and mi@HPPs 83 60
Hydropower plants 7.6 4
Wind farms 312 0
Solar power plants 37.9 0
Microproducers 7.6 0
Total 2,946 2,098

The data set out in TabR5are based on the data submitted by possessors of the generation equipment and
no distinction has been made in the table between the generation equipment already in operation and the
generation equipment not yet generating electricity.

Microproducers and miproducers under 1%W capacity in the Estonian system, taking also into account
generation equipment connected in previous years, in the period of ZWB:

A Electric wind turbines 221 kW,
A Solar panels 11,398V;
A Hydropower plants 32.8W.

Startingl March2018, the following were connected to the transmission network or expected to be connected

in 2019:

A

A Aidu Wind Farm, 6.81W;

A Varjawind farm, 1& 2 0 t shib&tatian);

A Iru PVplant, 0.7MW (Iru substation);
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Starting IMarch2018, the following were connected to the distribution network or expected to be connected

in 2019:

A in2019the7.82 3ISYSNI G2NJ 27

A
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3.4 CHANGES IN GENERATION EQUIPMENR@AAS NOTIFIED BY ELECTRICITY PRODUCERS



In accordance with the amendment (F@bruary2016) to sectomo H 2F (G KS DNAR / 2
ySOSaalNE FT2NJ aldAraFeAay3d O2yadzYLWiAzy RSYlIyYyRe:Z
Elering AS by Bebruary of each year, theath set out in Anne8 to the Grid Code for the next J@ars in
2NRSNJ (2 aasSaa GKS | RSljdzr 0 2F GKS St SOGNROAGER
producers and most smaller electricity producers submitted the data. In the caser of the smaller power
plants, the data filed in previous years concerning the planned closure of electricity generation and/or
generation equipment were taken into account.

RSE
[

As of the current time, Elering has been notified for 2Q029 of an increasef up to 28MW of generation
capacity with a prgolanned production cycle; at the same time, a reduction of capacities by up to BRB8.&
planned.

3.4.1 Changes with respect to 2018

Compared to the previous Security of Supply Report published in 26&icity producers have notified of
the following biggest changes:

Enefit Energiatootmine AS:

A At Eesti Power Plant, scheduled switfti (start-up time ~72h'%) will take place in the case of a number of
units with a total capacity of up to 6MW in sunmers of 2012023;

A Eesti Power Plant foresees no generation capacity for three units after 2019 with a total capacity of
489MW.

A Balti Power Plant foresees no generation capacity for TG12 unit with a capacity M\ 20ter 2023;
Auvere unit with a capdty of 272MW will be in scheduled repair in the summer period during 22029
and this power plant will lack potential generating capacity during the summer;

A9ySTAlG t 26 S R3I0equipmert Wikbe andedgbinglscheduled repairs in the summeoger
during 20212022 and this power plant lacks potential summer generating capacity.

Hydropower plants:

A Decrease in capacity by 38, which derives from the conserving of depreciated hydropower plants and
updating of data.

Wind farms:

A The increase ioapacity is 1481W, which stems from changes in the forecasts submitted by producers and
specification of data.

The data submitted by electricity producers in 2019 are set out in Aflinex

3.4.2 Generation equipment to be closed and reduction in capacityexisting generation equipment

Elering currently has been notified of the following closures of generation capacities, capacity reductions and
conservations of generation equipment:

A 20202024 restrictions on old units operating on the basis of IED deiayqt619MW;
or, to be more specific:

A 2024 Closure of the Eesti Power Plant units, N8Y;

A 2024 Closure of the Baltic Power Plant unit, M;

Total generation capacity to be closed by 2024: 6I/Y.
* the capacity to be closed includes capacity to be used with restrictions

3.4.3 Power plants, planned and under construction

Elering currently has been notified of the following major additions of generation capacities:

1 According to the information provédi by Enefit Energiatootmine AS.
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A 2019 Fortum Tartu Raadi R)rk, 50MW;
A 2019Tootsi Wind Farm, 138IW.
TOTAL: 188MW

Electricity generating equipment, the construction of which has been reported to the system operator, but
which cannot be taken into consideration as a definite project, is the following:

A 20192029¢ other newplants (mainly wind farms) up to 910MW.

TOTAL: 910.MW

All of this electricity generating equipment, the construction intention of which has been reported to the
system operator, cannot be taken into consideration as definite decisions to constrwetr generation
equipment. Some projects are already in the construction phase, and some are also in the planning phase,
without a final investment decision having been made. At the same time, it can be assumed that not all of the
generation equipment in ta planning phase will reach an investment decision and that, in addition, it is not
certain which years these projects will actually be completed in.

3.5 ASSESSMENT REGARDING THE GENERATION RESERVE NECESSARY FOR SATISFYING
CONSUMPTION DEMAND UP TO 2029

Theassessment in this Report as to the generation reserve needed to satisfy the consumption demand was put
together in light of what Elering sees as the most likely development trends governing generation capacities as
not all of the source data submitted the system operator can be taken into account as projects certain to be
realised in the future.

3.5.1 Assessment of adequacy of generation capacity in winter

The projected scenario takes into account new power plants that are currently beingbuwittere a firm
investment decision or closing date has been communicated to the system operator.

Starting LJanuarys nMmc = G KS 9Saidand 2dzgNIit £ Y RIGQESwm. Pdniiillbe 2 6 SNI t £
operated based on Articla3(1) of thelndustrial Emissions Directive (limited life time derogation), according to

which an operator is allowed to operate these energy units during the period frdamdary2016 to

31 December2023 not more than 17,500perating hours. According to Eesti Enardhree units will be closed

AY 9S8adA t26SNItflyd AY wnanmd FYyR GKS . FfdA t26SNItfly
operating hours set out in the limited life time derogation depends on the price levels that will take shape on

the electricity wholesale market, it is not possible to announce the exact time for the planned closure of the

energy generating units. This will be done as soon as possible after the management board of the company has

made the relevant decision and the imfoation has been sent to the power exchange for publication.

As of 280ctober2021, the environmental requirements of oil shdieed power plants will be regulated by the
Use of Oil Shale Energy BAT Conclusions Document. The existing generation eg{époegtfor the
generation equipment operating on the basis of the IED limited life time derogation) of Eesti Power Plant,
Auvere Power Plant and Balti Power Plant are in compliance with the requirements arising from the
aforementioned legislation. The gairements set out in the aforementioned BAT document will presumably
remain in effect until approx. 2030 (after which they will probably be made more stringent).

LY Hnmys 9Sa0GA 9YSNHAI Q& bl NI t 2¢SNJixdnitsyuinighedd . I t GA X 9
with desulphurisation equipment (1,098W), four existing limiteebperatinghour units (619MW) and one
unit launched in Auvere in 2015 (2KRW), a total of 1,94MW.

In the winter period in 2029, the forecasted peak load based on thgpted load scenario is 1,688W and

the usable generation capacity is 2,982V. Considering the data sent by the producers and the information
known to Elering, the generation reserve necessary for satisfying the consumption demand will be adequate up
to 2020¢ even factoring in the 10% reserve for extraordinarily cold winters. Taking into account the electrical
connections and generation capacity on the regional electricity market, there are adequate generation
capacities for Estonia for the next tenaye. Domestic generation capacity used on the electricity market



covers the consumption demand during the peak winter period. In case of a malfunction in international
O2yySOilA2yas GKS OFLIOAGE 2F 9f SNAyIQagtheséBNEBSY O8 NB &S
domestic consumption capacity is covered by domestic generation capacities during peak periods. The forecast

for generation capacities used on the electricity market is set out in the figure below (see FitbyeFor

more informationon the security of supply in Estonia, the Baltics and the Baltic Sea region up to the year 2034,

see ChapteB.5.3.
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Figure3.16 Expected forecast for generation capacities to be used and peak demand in winter

In addition to the above forecast, the electricity generation capacities of other countries in the Baltic Sea region

can be counted on for covering peak load, based on the difference in the peak load period and the possibility of

using crossorder electrcal connections. Thanks to the third Estehitvia connection to be completed in

2020, the capacity on the Estoniuatvian border will increase from 780W to 1,050MW. Elering believes

that the crossborder connections and generation capacities in nbiglring systems are sufficient to ensure

the functioning of the Estonian electricity system in the years ahead, even in a situation where consumption

outstrips forecasts or the existing generation equipment is closed before the currently forecasted dasre

¢KS LINBO2YRAGAZ2Y FT2NJ dzaS 2F ySAIKOo2dzNAy3I aeaasSvyaq 3ISy
market and reliable international connections with Finland and Latvia.

3.5.2 Assessment regarding the generation reserve necessary for satistyamgumption demand during the
summer period

According to the data submitted by the power plants, the capacity not used in the 2019 summer period
includes 2,1731W of generation capacities. The nosed capacity includes conserved generation units
(1,024MW), other restrictions (3MW), generation units with a neplannable production cycle (all renewable
plants except for hydropower plants500MW), all microproducers (11]&W) and the capacity not supplied
by industrial and miRCHPPs in the summer patdi¢13.8MW). In addition, until the closure year (2023) the
units with operating hours restricted on the basis of the IED at Narva Power Plants will not be taken into
account; these have a total capacity of ali9v.

Figure3.17 describes the forecast foegeration capacities and peak demand during the summer period.
According to the data submitted by Enefit Energiatootmise AS, the generation units furnished with
desulphurisation equipment will be conserved in the summer period of the next ten years anefdte, they



have not been set out in the figure below with the capacity that they offer.
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Figure 3.17 Forecast for generation capacities to be used and peak demand during the minimum consumption period (summer)
3.5.3 Estonian security of supply up to 2034

The following analyses the Estonian security of supply up eabs into the future. In the conditions of a

European single energy market, Elering views the Estonian security of supply in the regional perspective, as a
combination of local generationchpOA G A S& yR GNIyavyiaarzy OFLIOAGASad 9
situations from the standpoint of the security of supply and does not express how power plants are used in

ordinary market conditions.

Figureo ®my SELINB&A&aSa 9f SNy d@bpmenisiShe aurféhyyknowihadludaBie v

generation capacities in Estonia up to 2034. Here, proceeding from the conservative position, it is presumed

that some of the closures of power plants will be expedited compared to the data submittebyicers

upon assessing the generation reserve necessary for satisfying the consumption demand in the Estonian

electricity system. Unlike the data from producers, downtime has not been factored in here. The possibility of
malfunctions is taken into accotim an N1-1 situation (see Figurg.19). It is presumed that the Narva Power
tfFyGaQ dzyAGa GKFEG FLEf dzyRSNI GKS LYyRdAzZAGNALFE 9YAA&AAZ2Y
reality, these units are permitted to use 17,56perating hoursrom early 2016 to end 2023. This means that,

as market conditions permit, the said generation capacities may be available for a longer period of time than
LINS&adzYSR AYy GKS Ftylrfearad LYy | RRAGAZY I O KSOxfterg adzNE 2 F
is assumed to occur in 2020. This is a conservative presumption, as these units could be in operation longer

judging by environmental restrictions and their technical condition. In reality, the duration for which the old

power plants will be &pt in operation depends on market conditiogsvhether the costs of maintenance of

FYR GKS ySOSaal N Ayg@gSaldySyda Ay (GKS LReSNI LIXIFyd OFy
here is to consider severe security of supply situations and,rasult, this analysis relies on conservative

presumptions regarding the closure of power plants.
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Figure3.18 Assessment regarding the structure of generation capacities to be used up to 2034

Starting in 2020, Estonia will have, according to curpgans, over 2,00MW of international connectioris.

That means greater import capability than Estonian peak consumption forecasted for this period and, as a
result, the potential closure of local generation capacities will not cause problems for thetgafigupply in

an ordinary situation.

As regards the security of supply, it is important to consider emergency situations in the system as well. This
analysis views the disruption situatiorINL'3, where the two biggest elements of the system are non

functional. In the period of up to 2034, to the best of the current knowledge, the two biggest elements in the
Estonian system will be the submarine cable EstRiakd one of the transmission linestbeen Estonia and

Latvia. In such a situation, the capacity of Estonian international connections will decline in the period-of 2020
2034 and, as a result, the import capacity will drop to 1,080 ¢ 700MW from Latvia and 35MW from

Finland. In the everf the scenario described, Estonia will have enough generation and transmission capacity
for the entire period in question. In addition, a 10% reserve is ensured for satisfying higher growth of demand.
Figure3.19 illustrates the security of supply in Bl-1 situation, where the two biggest elements of the
electricity systemarenof dzy OG A2yl f @ ¢KS FAIdzZNBE R2Sa y2d akKz2g 9t SNA
an ordinary situation they do not participate in the electricity market and in coveriagtimsumption demand.

12 A new Estonid atvia transmission line (Kilingip Y ¥Mga) has been factored in here. It is planned to be completed in 2020. From the
standpoint of the security of supply, the possibility of importing electricity frasai&bas not been taken into account as a result of the
different market system, which will curtail free movement of electricity.

13 An N1-1 situation is the unscheduled switoff of one element where an element with a significant impact on the operafitme

system is undergoing maintenance.



Figure3.19 Security of electricity supply in Estonia in @a\situation up to 2034

The analysis shows that through the combination of generation capacities and transmission capacities, it is
possible to generate enough electricity to cover peak consumption and to import electricity even in severe
emergency situations. The 10% peak conptiam reserve for unexpected peak load changes is also ensured.



