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FOREWORD

Energy is a commodity. It is vital for our daily activi-
ties and it enables us to live with dignity. It is key to
the functioning of the economy and ensuring the eco-
nomic conditions that make it affordable and, there-
fore, prosperous. This is why energy policy aims for
a reliable, high-quality and affordable energy supply.
Climate change is such a significant challenge that all
27 Member States have committed to making the Eu-
ropean Union (EU) the first climate-neutral continent by
2050. They have set firm and ambitious targets to re-
duce greenhouse gas emissions, including by increas-
ing the use of renewable energy and reducing energy
consumption.

By 2022, the energy sector was operating in a relatively
stable and predictable environment, with no major dis-
ruptions to the energy supply. Energy was affordable,
and we were confident that nothing could surprise us.
But last year, the energy sector found itself in very dif-
ferent circumstances. The recovery from the pandemic
had already seen wholesale prices rise in 2021, and the
tense geopolitical situation in Europe had led to an un-
controlled rise in natural gas prices, and thus electricity
prices, over the past year. European and global energy
exchange prices went wild, and distrust in markets and
trading increased. In August last year, the electricity
prices soared to an unimaginable EUR 1,000 per MWh.
Despite environmental targets, fossil fuel power plants
that had already been decommissioned had to be put
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into operation and emission allowance prices reached
record highs. We have entered an era of soaring energy
prices and energy dependency awareness.

In response to this situation, the European Commission
published the REPowerEU plan in May 2022, highlight-
ing an accelerated transition to clean energy, an in-
creased diversification of sources and energy saving as
key actions to rapidly reduce the EU's dependence on
Russian fossil fuels and ensure affordable energy.

The European Commission considers that the meas-
ures have been effective. The EU's dependence on
Russian fossil fuels has been reduced and most of the
natural gas supplied through pipelines from Russia un-
til the start of the energy crisis has been replaced by
other sources in less than eight months. Nearly 20% of
the energy savings have been achieved through con-
sumption-reduction measures. A price cap on the pur-
chase of natural gas and oil was introduced, which had
an immediate and significant impact on the prices of
some energy products.

The coordinated filling of EU natural gas storage fa-
cilities has also contributed to stabilising the natu-
ral gas prices ahead of the winter period, ensuring
a reliable supply of natural gas and, in some cases,
sufficient electricity production. The target of 80%
European storage capacity was reached two months
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before the heating season, and in November, storage
capacity was already at 96%. In the context of the fa-
vourable weather conditions that delayed the heating
season, the rational use of gas in industry and the re-
placement of natural gas with alternative fuels were
other key measures to achieve security of supply.

In parallel, the EU has also seen an increase in electric-
ity generation from renewable energy sources. Figures
on the promotion of investment in renewables show
that the EU has built 41 GW of new solar power plants,
increased wind capacity by 16 GW and, together with
other existing renewables, accounted for 39% of the
EU's total electricity consumption.

Slovenia has also followed through on its commit-
ments, with electricity and natural gas consumption
falling and, despite late commitments, Slovenian sup-
pliers having secured 11% of the average natural gas
consumption in storage by November. Gas imports
from Algeria have resumed and will cover about one-
third of Slovenia's annual consumption over the next
three years.

The Government has also taken several measures to
mitigate the pressure of rising energy prices. It has sig-
nificantly reduced the cost of energy supply for house-
holds and certain protected groups of consumers by
lowering taxes, excise duties and contributions, as well
as capping the price of electricity and natural gas. The
extremely high energy prices on the wholesale markets
have had an adverse impact on the performance of
suppliers in retail markets, including in our own coun-
try. The Government has responded effectively to this
situation by introducing an alternative supply to ensure
that all customers who would be left without a supplier
in such a situation are automatically switched to anoth-
er supplier.

Unfortunately, the estimated share of renewables in the
gross final energy consumption for 2022 is only 23%,
2.4 percentage points below the 2022 target. While so-
lar power plants accounted for 49% more electricity
generation than in 2021, poor hydrology, particularly
last autumn, reminded us of the volatility and weath-
er dependence of renewables. We generated 5.8 per-
centage points less electricity from renewables, fossil
fuel generation was also down due to the temporary
shutdown of TES 6, and in 2022 we recorded our lowest
electricity generation in five years and also our lowest
self-sufficiency, importing more than 30% of our elec-
tricity for domestic consumption. At the same time,
consumer interest in self-supply is growing signifi-
cantly. At the end of last year, more than 27,000 such

installations were in operation, with a total capacity of
350 MW. Unfortunately, a quarter of all the connection
applications were rejected due to grid constraints.

At the time of writing, the National Assembly has
adopted two important laws that could help to accel-
erate the deployment of renewable energy generation
facilities in the country and the use of alternative fuels
in transport. In this context, it will be crucial to consid-
er the state of the electricity network. The estimated
resources needed in the ten-year development plans
of the electricity operators amount to more than EUR
3.5 billion. But by using the networks efficiently and
changing our habits in small ways, we can impact these
costs while allowing renewables and other loads to be
integrated more quickly into the system. This is why
the Energy Agency introduced a new network charg-
ing methodology last November, which will apply from
1 March 2024. Through price signals in individual time
blocks and the gradual charging of excess capacity, this
new way of charging will encourage customers to shift
their consumption to periods when the network is less
stressed. The load on the network provides the signals
for the necessary reinforcements of the network.

The increase in the world population and the even more
accelerated growth of the global economy have result-
ed in a multi-fold increase in energy consumption over
the last 50 years. Scientists have noted that green-
house gas emissions from burning fossil fuels reached
and exceeded the self-cleaning capacity of the entire
global atmosphere several decades ago.

Significant social changes will be needed, including in
attitudes to energy. We may indeed be, as Dr Plut shows
and teaches us in his recent monograph, on the thresh-
old of a new ecosystem-based social order, which must
be based, among other things, on a reduction in the cur-
rent excessive consumption of primary and final ener-
gy, abandoning the use of fossil fuels and a responsible
rethinking of the use of nuclear energy, as well as the
thoughtful siting of production facilities in the environ-
ment. This is the only way to achieve the goal of a sus-
tainable energy supply and to ensure living conditions
for the generations that come after us. This last is the
responsibility of every society because a society that
does not think about future generations has no future.

Thank you to all the energy market participants for pro-
viding the data, and thank you to the Energy Agency's
staff who, by carefully processing and analysing this
data, produce this extraordinarily comprehensive and

high-quality report each year.
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HOW WE TACKLED
THE ENERGY CRISIS

The upward trend in electricity and natural gas
prices in the wholesale markets, which was already
present in the second half of 2021, continued in the
past year. The price increases have been recorded
since practically the beginning of the year, with the
prices on the exchanges peaking in August. How-
ever, the past year has yet to be characterised by
rising energy prices alone. The war in Ukraine and
the related heightened geopolitical situation have
severely shaken the global energy market, and the
European Union's (EU) dependence on gas, oil and
coal imported from Russia has come to the fore.
Concerns about energy security have increased in
the EU, and the security of supply has become a
pressing issue. The EU has sourced 40% of its nat-
ural gas from Russia in recent years, and the de-
pendence of individual Member States on Russian
fossil fuels, and hence their vulnerability, varies
from one Member State to the next.

In 2021, consumers in Slovenia were supplied with
more than 85% of their gas from Austria, which in
turn was heavily dependent on gas imports from
Russia. In the autumn of 2021, there were indica-
tions that the storage facilities used by Gazprom in
Europe were insufficiently filled, leading to specu-
lation about the security of supply for the 2021/22
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winter period. Russian gas flows to Europe via the
Yamal pipeline have decreased weekly since Octo-
ber 2021 and subsequently via other supply routes.
There were legitimate questions about whether
the gas from Europe's abundant storage facilities
would be sufficient, without additional refills, to en-
sure the security of supply, which had been very
high throughout the EU up to that point. Russian
gas imports via Ukraine have also been gradually
reduced since February 2022 and the Nord Stream
1 gas pipeline was totally cut off in September
2022. At the EU level, Member States launched ur-
gent new activities to switch to other gas sources
and new suppliers, securing supplies of Norwegian
gas, LNG and, to a lesser extent, gas from North Af-
rica and Central Asia. LNG imports were mainly via
transport routes through Germany and Italy. Slove-
nia has taken an active approach to ensuring the
security of supply by agreeing on additional gas
supplies from Algeria and possible gas supplies
from the LNG terminal at Krk island.

The increased risk of natural gas shortages has
also put pressure on electricity prices, as natural
gas is used for power generation in many EU coun-
tries.
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FIGURE 1: GAS SUPPLY MILESTONES IN THE DEVELOPMENT OF PRICES FOR LONG-TERM PURCHASES OF NATURAL GAS AND
ELECTRICITY
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The EU Legal Framework and the Impact of
Measures to Mitigate the Energy Crisis

As early as October 2021, the European Commis-
sion (EC) set out a set of measures and tools to
tackle the rising energy prices', showing Mem-
ber States how to quickly mitigate the effects and
improve the situation for vulnerable consumer
groups without interfering with markets or under-
mining incentives to move towards a climate-neu-
tral society.

Among the short-term and time-limited measures
proposed were reduced tax rates for vulnerable
groups, measures to reduce energy costs for all
energy end-users and the possibility of providing
aid to companies or industries to help them cope
with the crisis, with full respect of the state aid
framework. At the same time, countries were also
required to voluntarily reduce their gas, electricity
and heat consumption.

In addition to temporary energy price regulation,
short-term support for companies affected by high

energy prices are permissible under EU state aid
rules. To ensure that consumers have confidence
in the functioning of the market despite the rising
and volatile prices, the EC has called on the com-
petent institutions at the EU and national levels to
ensure transparency and integrity in the function-
ing of the markets to address concerns about ma-
nipulative or abusive practices.

In cooperation with all the national regulators,
ACER examined the benefits and drawbacks of the
existing electricity market design and published an
opinion? at the end of April 2022, focusing on the
longer-term development and adaptation of the
EU wholesale electricity market design. Indeed,
long before the crisis, the appropriateness of the
wholesale market design in the light of the clean
energy transition was debated in expert, academic
and policy circles. ACER concludes that the cur-
rent wholesale electricity market design ensures
an efficient and secure electricity supply under

Communication from the commission to the european parliament, the european council, the council, the european economic and social committee
and the committee of the regions tackling rising energy prices: a toolbox for action and support COM(2021) 660 final; EUR-Lex - 52021DC0660 - EN
- EUR-Lex (europa.eu)
Final_Assessment_EU_Wholesale_Electricity_Market_Design.pdf (europa.eu)
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relatively normal market conditions and therefore
considers that the current market design is worth
maintaining. ACER believes that the design of the
electricity marketis not to blame for the energy cri-
sis and that the current market rules have helped
to mitigate the crisis to a certain extent, preventing
the curtailment of electricity consumption or even
blackouts in some parts of the EU.

Risks related to the security of supply and access
to energy products, particularly natural gas, have
further spurred agreements in the EU, and the
EC published the REPowerEU plan in May 2022.
This coordinated agreement between EU Member
States highlights an accelerated transition to clean
energy, an increased diversification of sources and
energy saving as key measures to rapidly reduce
the EU's dependence on Russian fossil fuels and
ensure affordable energy. Solidarity and coopera-
tion between Member States is also essential.

To ensure an affordable energy supply for the next
year, Council Regulation (EU) 2022/1854 on an
emergency intervention to address high energy
prices® was adopted, which includes voluntary tar-
gets of a 10% reduction in the total gross electricity
consumption and a binding target of a 5% reduction
in peak electricity consumption, as well as a profit
levy and a solidarity contribution. The Regulation
also sets a cap of EUR 180/MWh on the market
revenues of electricity generators using so-called
inframarginal technologies such as renewables,
nuclear and lignite to produce electricity. Certain
flexibility mechanisms have been included in the
Regulation to take account of the national circum-
stances. In addition, the Regulation provides for a
time-limited compulsory solidarity contribution to
companies’ profits in the oil, gas, coal and refining
sectors. These are temporary specific measures
applicable from 1 December 2022 to 31 December
2023. The energy reduction targets apply until 31
March 2023. The mandatory cap on market reve-
nues applies until 30 June 2023.

Council Regulation (EU) 2022/2578 Establishing a
market correction mechanism to protect citizens
and the economy against excessively high pric-
es’ provides temporary emergency measures to

introduce a market correction mechanism — often
referred to as a gas price corridor — for the pric-
es of certain gas transactions in the Title Transfer
Facility (TTF) in the Netherlands. This cap can be
triggered if the price on the TTF exchange reaches
EUR 180/MWh and exceeds the reference price for
LNG calculated by ACER by EUR 35 over a certain
period. The Regulation entered into force following
lengthy negotiations in February 2023. The mecha-
nism can be activated as of 15 February 2023.

Council Regulation (EU) 2022/1369 on coordinat-
ed demand-reduction measures for gas® required
the Member States to do their best to reduce their
gas consumption in the period from 1 August 2022
to 31 March 2023 by at least 15% compared to
the average gas consumption in the period from
1 August to 31 March in the five consecutive years
preceding the entry into force of the Regulation.
The competent authorities in the Member States
monitored the measures and the monthly gas con-
sumption. The voluntary gas reduction measure
was extended until 31 March 2024 at the beginning
of 2023.

Under Council Regulation (EU) 2022/2576 en-
hancing solidarity through the better coordi-
nation of gas purchases, reliable price bench-
marks and exchanges of gas across borders®,
the Member States and energy companies will
be able to purchase gas jointly in the future. De-
mand aggregation at the EU level aims to ensure
that EU Member States have more influence in
purchasing gas on world markets without being
overtaken by each other. The Regulation intro-
duces additional solidarity measures in case of a
gas supply shortage, complementing the existing
rules. The Member States can now request sol-
idarity measures from other Member States if
they cannot supply the critical quantities of gas
they need for their electricity system. The Regu-
lation also includes measures to limit volatility in
gas and electricity prices and establishes reliable
benchmarks for gas prices. The Regulation entered
into force at the end of December 2022 and can
be applied for one year from its entry into force.

3 Uredba Sveta (EU) 2022/1854 z dne 6. oktobra 2022 o nujnem posredovanju za obravnavo visokih cen energije;
https://eur-lex.europa.eu/legal-content/SL/TXT/HTML/?uri=CELEX:32022R 1854

4 Council Regulation (EU) 2022/2578 of 22 December 2022 establishing a market correction mechanism to protect Union citizens and the economy
against excessively high prices; https://eur-lex.europa.eu/legal-content/SL/TXT/HTML/?uri=CELEX:32022R2578

D Council Regulation (EU) 2022/1369 of 5 August 2022 on coordinated demand-reduction measures for gas;
https://eur-lex.europa.eu/legal-content/SL/TXT/?uri=CELEX:32022R 1369

6 Council Regulation (EU) 2022/2576 of 19 December 2022 enhancing solidarity through the better coordination of gas purchases, reliable price

benchmarks and exchanges of gas across borders; https://eur-lex.europa.eu/legal-content/SL/TXT/HTML/?uri=CELEX:32022R2576
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FIGURE 2: EU IN ACER RESPONSE TO DEVELOPMENTS IN WHOLESALE ELECTRICITY MARKETS
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At the beginning of 2023, the EC published the key  through pipelines from Russia until the start of the
achievements of the REPowerEU actions. Accord-  energy crisis was replaced by other sources in less
ing to the EC, the EU has significantly reduced its  than eight months.

dependence on Russian fossil fuels, saved almost

20% of its energy by reducing energy consumption, The EU has thus concluded several agreements,
introduced a price cap on the purchase of natural ~ ©9-With Egypt, Namibia and Kazakhstan - a strate-
gas and oil, and increased electricity production ~ 9ic partnership for the sustainable supply of green
from renewable energy sources’. EU action en- hydrogen — and with Middle Eastern countries — Is-

sured that most (80%) of the natural gas supplied ~ r@eland Egypt —for the supply of natural gas.

7 REPowerEU: affordable, secure and sustainable energy for Europe (europa.eu)
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FIGURE 3: DIVERSIFYING EU GAS SUPPLIES
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The coordinated filling of EU natural gas storage
facilities has been among the measures that have
had a major impact on stabilising natural gas pric-
es ahead of the 2022/2023 winter period and en-
suring the security of the natural gas supply and,
in some cases, sufficient electricity generation. The
EC target of 80% storage capacity on 1 November
2022 was already reached at the end of August

FIGURE 4: NATURAL GAS STORAGE CAPACITY IN THE EU

SOURCE: EUROPEAN COMMISSION

2022 - well ahead of the heating season. Storages
were still filling up at the beginning of November
2022, when occupancy peaked at 96%.2 In addition
to favourable weather delaying the heating season,
the rational use of gas in industry and replacing
natural gas with alternative fuels were key meas-
ures to achieve this target.
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8 According to Gas Infrastructure Europe, the maximum storage capacity was reached on 13 November 2022 and 80% capacity was reached as early

as 29 August 2022; Gas Infrastructure Europe — AGSI (gie.eu)
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To ensure the security of the supply in years to
come, a storage capacity of at least 90% on 1 No-
vember is also required for the following gas years.

The accelerated financing of the green transi-
tion foreseen by REPowerEU will provide close to
EUR 300 billion — around EUR 72 billion in grants
and around EUR 225 billion in loans. The main
source of funding for the programme will come
from the Recovery and Resilience Facility (RRF)?,
a temporary instrument of the EU’s broader Next-

The Legal Framework of the Republic of Slovenia

GenerationEU™ plan to make the EU stronger and
more resilient in the aftermath of the pandemic
and the energy crisis in 2022.

In stimulating investment in renewables, figures
show that the EU has built 41 GW of new solar
power plants, increased wind capacity by 16 GW
and, together with other existing renewables, ac-
counted for 39% of the EU's total electricity con-
sumption.

and the Effects of Measures to Ensure the
Security of Supply and Mitigate Energy Prices

Ensuring the Security of Supply

Increased Diversification of Sources

The Government of the Republic of Slovenia (the
Government) participated in the adoption of meas-
ures in the Council of the EU and then followed the
EU recommendations in both markets in the sec-
ond half of 2021. The dynamics of activities started
in the gas area after Slovenia signed a solidarity
agreement on gas supply assistance with Italy and
continued negotiations with Croatia and Austria.
Cooperation with other countries such as Cro-
atia, Austria and Hungary has also increased, as
has the search for new suppliers outside Europe.
These measures aimed to diversify gas supplies to
reduce the dependence on a single supplier. The
TSOs have developed new proposals to build addi-
tional gas pipeline links, one creating a transmis-
sion corridor from lItaly to Hungary and the other
from Croatia to Austria, connecting the Slovenian
gas network to the Croatian LNG terminal on the
island of Krk. This link would provide an alternative
gas source for Slovenia and contribute to the diver-
sification of gas suppliers and transmission routes.
A partial upgrade of the gempeter interconnection
point has been carried out and will be completed
in 2023, allowing sufficient gas to be transport-
ed from the west even during colder periods. Gas
imports from Algeria were restarted in 2022 and
will cover about one-third of the annual consump-
tion over the next three years. Algeria and ltaly
supplied 10% of the gas needed by Slovenian gas
consumers. In 2022, the dispersion of gas sources
increased.

10
11

Resumed gas supplies from Algeria

Mandatory Storage of Natural Gas

Due to the high risk of gas shortages in the up-
coming gas year of 2022/2023, especially in the
colder period, the leaders of the balance groups
were obliged by the Act on Measures for the Man-
agement of Crisis Conditions in the Field of Ener-
gy Supply (ZUOKPOE)" to compulsorily store gas
in an amount equal to at least 15% of the average
annual gas supply of this balance group to final
consumers in the Republic of Slovenia in the last
five calendar years preceding the current year. The
Energy Agency has received data from the balance
group leaders on the quantities of gas stored on 1
November 2022 and supporting documents prov-
ing the quantities stored. The data received showed
that all the balancing group leaders supplying Slo-
venian consumers had 11% of their average con-
sumption of the last five years stored. The majority
of the gas was stored in Austria and Croatia by the
balancing group leaders.

The Recovery and Resilience Facility; Recovery and Resilience Facility (europa.eu)
NextGenerationEU; NextGenerationEU (europa.eu)
Act on Measures for the Management of Crisis Conditions in the Field of Energy Supply (ZUOKPOE) (Official Gazette of the Republic of Slovenia, Nos
121/22 in 49/23)
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Reducing Natural Gas Consumption

On 12 July 2022, the Energy Agency, as the com-
petent authority, declared an early warning level
for gas supply in Slovenia based on analyses of
the market situation and conditions. While the gas
supply and gas transmission to Slovenia were un-
interrupted, gas suppliers informed their industrial
customers that if a higher level of crisis is declared,
gas consumption may be reduced or interrupted
or, if they have the option, they may switch to al-
ternative energy sources. Suppliers urged their
customers to use gas more rationally, and the En-
ergy Agency urged consumers to consider and find
solutions to replace gas with other energy sources.

The EU-level measures have had a noticeable im-
pactin 2022 and in the winter season until the end
of March 2023. In line with Council Regulation (EU)
2022/1369 on coordinated action to reduce gas
demand, Member States aimed to reduce their
gas consumption by 15% compared to the average
gas consumption over the reference period. These
reductions significantly reduced the risks of gas

A 13.7% reduction in gas consumption in the
period from 1 August 2022 to 31 March 2023

compared to consumption in the reference

FIGURE 5: NATURAL GAS CONSUMPTION IN THE PERIOD FROM 1 AUGUST 2022 TO 31 MARCH 2023 COMPARED TO THE REFERENCE

PERIOD

period of the previous five years

On 12 July, the Energy Agency announced an
early warning stage — consumers were urged

to use natural gas rationally and consider

switching to another energy source

shortages in the Member States and at the EU level
during the winter season. Member States imple-
mented voluntary measures, which had an impact.
By the end of March 2023, gas consumption at the
EU level had been reduced by around one-fifth in
the winter season compared to the previous five
years, which is higher than the required 15% re-
duction. The reductions achieved varied widely
across Member States.

The Energy Agency monitored the actions and pub-
lished the findings every month. From 1 August
2022 to 31 March 2023, Slovenia reduced its gas
consumption by 13.7% compared to the consump-
tion in the reference period. The largest reduction
in gas consumption was in households, which
consumed 22.2% (or 244 GWh) less gas compared
to the reference period. Other consumers on dis-
tribution systems consumed 7.3% (or 142 GWh)
less gas, and business consumers connected to
the transmission system consumed 14.2% (or 595
GWh) less gas than in the reference period.
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FIGURE 6: MOVEMENT OF THE MONTHLY CONSUMPTION OF INDIVIDUAL GROUPS OF NATURAL GAS CONSUMERS IN THE PERIOD FROM
1 AUGUST 2022 TO 31 MARCH 2023 COMPARED TO THE REFERENCE PERIOD
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The Legal Basis for Managing Emergency Situa-
tions Affecting Natural Gas Supply

The Energy Agency has prepared all
the necessary legal basis for a possible

The Energy Agency has prepared an updated Emer-
gency Plan and determined a new order of reduc-
tion and interruption of gas supply to consumption
groups, taking into account the purpose for which
gas is consumed at each delivery point, as well as
the economic importance of the consumer or its
impact on the provision of goods or services of na-
tional importance.

emergency situation

The TSO has established a unified information sys-
tem, making the data necessary for managing the

The Energy Agency has also adopted a methodol-
ogy for calculating the gas price in the event of the
involuntary reduction or interruption of gas sup-
ply', and a methodology for calculating compen-
sation in the event of the involuntary reduction or

crisis easier to access and use.

The TSO has set up a single information system
to make the data needed for crisis management
more accessible and usable.

interruption of gas supply'. _ .
An inter-state agreement on solidarity measures

to ensure the security of the gas supply between
Slovenia and lItaly was signed. A similar agree-
ment has been technically coordinated with Croa-
tia, while negotiations on a similar agreement with
Austria are ongoing.

Plinovodi vzpostavili enoten

informacijski sistem

In order to work in a coordinated way on the se-
curity of supply across the EU, the European Com-
mission has set up a Gas Coordination Group for
information exchange and coordination. Good co-

12

18

Legal Act on the methodology for calculating the gas price in the event of the involuntary reduction or interruption of gas consumption (Official
Gazette of the Republic of Slovenia, No 136/22)

Legal Act on the methodology for calculating compensation in the event of the involuntary reduction or interruption of gas consumption (Official
Gazette of the Republic of Slovenia, No 136/22)
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FIGURE 7: ELECTRICITY CONSUMPTION FROM 1 NOVEMBER 2022 TO 31 MARCH 2023 COMPARED TO THE REFERENCE PERIOD

operation and coordinated action have contributed
significantly to ensuring that there were no short-
ages of gas in the EU in the 2022/23 heating sea-
son and that there was sufficient gas available in
storage. The Gas Coordination Group involves the
Energy Agency and the Ministry responsible for
energy.

To test the functioning of the Crisis Group and the
response to the different stages of a crisis, the En-
ergy Agency carried out a two-day exercise in Sep-
tember 2022, which showed that we are well pre-
pared for a possible gas shortage. It also showed
that how the stakeholders and the Crisis Group
communicate with each other could be improved,
and this has been taken into account in the new
Emergency Plan. An EU-wide exercise was also
carried out in December 2022 to test the response
of individual countries to two weeks of particular-
ly low temperatures, such as those experienced
over the last 20 years, with reduced gas supplies
to the EU. Slovenia participated in the exercise and
demonstrated the good preparedness of the team
that would lead the crisis team and coordinate ac-
tions at the national and EU levels.

Reducing Electricity Consumption

Following Council Regulation (EU) 2022/1854 on
the emergency intervention to address high energy

A solidarity agreement signed between

Slovenia and ltaly

prices, the Member States have endeavoured to
implement measures to reduce their total monthly
gross electricity consumption by 10% over the peri-
od from 1 November 2022 to 31 March 2023, com-
pared to the average gross electricity consumption
in the corresponding months of the reference peri-
od (five consecutive years starting from the period
from 1 November 2017 to 31 March 2018).

Electricity consumption from 1 November 2022
to 31 March 2023 has decreased by 8.2% (or 466
GWh) compared to the same period in the last five
years (2017-2022). The decrease in consumption
is due to reduced consumption by large business
consumers of 14% (or 466 GWh). Consumption was
higher for household and small business consum-
ers, by 1.4% (or 23 GWh) for household and 1.3% (or
6 GWh) for small business consumers.
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FIGURE 8: MONTHLY AMOUNT OF EACH FORM OF ELECTRICITY CONSUMPTION COMPARED TO THE REFERENCE PERIOD
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Mitigating the Impact of High Energy Prices

Over the past year, several measures have been
taken to mitigate the impact of the high energy
prices on households and the business sector.
The following briefly summarises the electricity
and natural gas supply measures that have sig-
nificantly affected household and small business
consumers.

February 2022 - Act Determining Emergen-
cy Measures to Mitigate the Consequences of
the Impact of High Energy Commodity Prices
(ZUOPVCE):

e payment of a one-time solidarity allowance to
alleviate the effects of energy poverty to certain
beneficiaries;

e temporary exemption from the payment of the
contribution for the provision of support for the
production of energy from high-efficiency co-
generation and renewable energy sources for
final consumers in the low-voltage with unme-
tered power consumption group and household
electricity consumers from 1 February 2022 to
30 April 2022;

» reducing the amount of excise duties on energy
products and electricity from 1 February 2022;

14

EUR 94 million less income for electricity
operators due to the measure of a three-month

exemption from paying the network charge

» the adoption of a measure for electricity con-
sumers not to pay network charges for the
electricity distribution and transmission system
from 1 February to 30 April 2022,

e equalisation of the rights of all household gas
consumers, both individual consumers and
those who use gas in shared boiler rooms for
heating.

In the second half of the year, the Government's
actions were targeted at the permitted support
for consumers, the business sector and also
suppliers of electricity or natural gas.

Act Determining Emergency Measures to Mitigate the Consequences of the Impact of High Energy Commodity Prices (Official Gazette of the Repub-
lic of Slovenia, No 29/22)
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July 2022 - Decree on the Determination of
Electricity Prices’

A maximum permitted electricity price for house-
hold and small business customers (up to 43 kW
connection capacity) was set for the period from
1 September 2022 to 31 August 2023. The meas-
ure was extended in 2023 until the end of 2023.%
The maximum retail price for electricity for house-
hold consumers and consumption in the common
areas of multi-apartment buildings and common
areas in mixed multi-apartment buildings was
set at 0.11800 EUR/kWh for the higher daily tar-
iff, 0.08200 EUR/kWh for the lower daily tariff and
0.09800 EUR/kWh for the uniform daily tariff.

Suppliers responded to the Decree by setting the
prices of their offers at the limit of the maximum
allowed electricity price. As of 1 October, only one
electricity supplier offered a retail electricity price
below the regulatory maximum (the only bid be-
low the maximum was the price of the lower daily
tariff).

July 2022 - Decree on Setting Gas Prices from the
System'’

A maximum retail price of natural gas was set for
household and small business consumers and
for consumers where gas is used in shared boil-
er rooms (multi-apartment buildings, kindergar-
tens, schools, primary social services, etc.). The
maximum permitted natural gas prices were valid
from 1 September 2022 to 31 August 2023. The
measure was extended until the end of 2023.® The
maximum permitted retail price for natural gas for
households and joint household consumers was
EUR 0.073/kWh.

From 1 September onwards, suppliers gradually
adjusted their offers to the maximum permitted
price of natural gas by setting their offer prices at
the limit of the maximum permitted retail price of
natural gas. Suppliers that still had higher retail
prices in August 2022 reduced their retail prices

in September to the capped retail price of natural
gas. On the other hand, the remaining suppliers
have gradually increased their retail natural gas
prices since September. All the suppliers set their
retail natural gas prices at the ceiling in December.

In January 2023, the Decree on Setting the Price
for District Heating'® set the maximum tariff for
the variable part of the district heating price for
households at 98.7 EUR/MWh, and did not allow
any increase in the heat tariff. The measure was
in force from 1 January to 30 April 2023.

January, April, July 2022 - Decree Determining
the Amount of Excise Duty on Energy Products
and Electricity?

Reduction of the amount of excise duty on electrici-
ty and heating energy products (fuel oil and natural
gas) by half from 1 February 2022. The measure
was extended in April and July 2022 after its adop-
tion in January 2022.

August 2022 - Decree on the Method of Determin-
ing and Calculating the Contribution for Ensuring
Support for the Production of Electricity from
High-Efficiency Cogeneration and Renewable
Energy Sources?'

A temporary 50% reduction of the contribution
for the provision of support for the production of
electricity from high-efficiency cogeneration and
renewable sources (RES and CHP contribution) for
the period from 1 September 2022 to 31 August
2023.

September 2022 - Act Determining Emergency
Measure in the Field of Value-Added Tax to Mit-
igate the Increase in Energy Prices (ZNUDDVE)??

For the period 1 September 2022 to 31 May 2023,
a reduced VAT rate was implemented, with the VAT
rate reduced to 9.5% instead of 22% for all con-
sumers of electricity, natural gas, district heating
and purchasers of fuel wood.

15 Decree on the determination of electricity prices (Official Gazette of the Republic of Slovenia, Nos 95/22 in 98/22)

16 Decree on the determination of electricity prices (Official Gazette of the Republic of Slovenia, No 45/23)

17 Decree on setting gas prices from the system (Official Gazette of the Republic of Slovenia, Nos 98/22, 138/22 in 12/23)

18 Decree on setting gas prices from the system (Official Gazette of the Republic of Slovenia, Nos 45/23)

19 Decree on setting the Price for District Heating (Official Gazette of the Republic of Slovenia, No 9/23)

20 Decree determining the Amount of Excise Duty on Energy Products and Eelectricity (Official Gazette of the Republic of Slovenia, Nos 99/22, 6/23,
13/23,19/23,26/23,36/23 in 47/23)

21 Decree on the Method of Determining and Calculating the Contribution for Ensuring Support for the Production of Electricity from High-Efficiency
Cogeneration and Renewable Energy Sources (Official Gazette of the Republic of Slovenia, Nos 184/21, 84/22,86/22 in 112/22)

22 Determining Emergency Measure in the Field of Value-Added Tax to Mitigate the Increase in Energy Prices (Official Gazette of the Republic of Slove-

nia, No 114/22)

18

REPORT ON THE ENERGY SITUATION IN SLOVENIA IN 2022



2000 /4 *

June and September 2022 - Decree Amending
the Decree on the Environmental Tax on Air Pollu-
tion Caused by Carbon Dioxide Emissions??

Temporary suspension of the obligation to pay the
environmental tax on carbon dioxide emissions for
certain fossil fuels — gas, oil, petrol, heating oil and
natural gas — from 21 June 2022 to 1 August 2022
and from 13 September 2022 to 9 May 2023.

According to the Energy Agency's calculations,
these intervention measures alleviated the pres-
sure of the high prices on the annual cost of
electricity supply for the average household con-
sumer? by EUR 176.4. Without the intervention
measures, the annual cost of electricity supply for
the average household consumer would have been
EUR 793.6, while with the intervention measures
taken into account, it would have been EUR 617.2.
This represents a 22.2% reduction in the annual
cost of electricity compared to the calculation with-

The cost of electricity and natural gas
supply would be significantly higher

for certain groups of consumers without
the intervention measures

out the intervention measures. In 2021, the annual
cost of electricity supply for an average household
consumer was EUR 615.2. Without the intervention
measures, the annual cost of electricity supply in
2022 would have been 29% higher, while after the
intervention measures, the annual cost of electric-
ity supply in 2022 was 0.3% higher. The impact of
the intervention measures taken to mitigate the
impact of high energy prices on the price of elec-
tricity supply for the average household consumer
is shown in Figure 9.

FIGURE 9: IMPACT OF THE INTERVENTION MEASURES TAKEN TO MITIGATE THE EFFECTS OF HIGH ENERGY PRICES ON THE PRICE OF

ELECTRICITY SUPPLY FOR THE AVERAGE HOUSEHOLD CONSUMER
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23 Decree Amending the Decree on the Environmental Tax on Air Pollution Caused by Carbon Dioxide Emissions (Official Gazette of the Republic of

Slovenia, No 118/22)

24 Consumption profile of the average household electricity consumer in Slovenia: billing power 8 kW, 1,996 kWh (VT) and 2,100 kWh (MT)/year
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If the calculation does not take into account the
network charge and the intervention measure of
the exemption from paying network charges, which
was in force from 1 February to 30 April 2022 and
was not included in the list of recommended meas-
ures of the EC, the State's intervention measures
have, according to the Energy Agency's calcula-
tions, alleviated the pressure of high prices on the
annual cost of electricity supply for the average
household consumer by EUR 98.2. Without the in-
tervention measures, the annual cost of electric-
ity supply for the average household customer
(excluding the network charge) would have been
EUR 518.7, while with the intervention measures,
it would have been EUR 420.5. This represents an
18.9% reduction in the annual cost of electricity

supply compared to the calculation without the
intervention measures, which do not include the
network charge intervention. In 2021, the annual
cost of supplying electricity to an average house-
hold consumer without the network charge was
EUR 365.8. Without the intervention measures,
the annual cost of supplying electricity without
the network charge would have been 41.8% high-
er in 2022, while after the intervention measures,
the annual cost of supplying electricity without the
network charge was 15% higher in 2022. The im-
pact of the intervention measures adopted to miti-
gate the impact of high energy prices on the cost of
electricity supply for the average household con-
sumer is shown in Figure 10.

FIGURE 10: IMPACT OF THE INTERVENTION MEASURES TAKEN TO MITIGATE THE EFFECTS OF THE HIGH ENERGY PRICES ON THE PRICE
OF ELECTRICITY SUPPLY FOR THE AVERAGE HOUSEHOLD CONSUMER, WITHOUT THE NETWORK CHARGE
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According to the Energy Agency's calculations,
these intervention measures alleviated the pres-
sure of the high prices on the annual cost of natural
gas supply for the average household consumer?
by EUR 78.6. Without the intervention measures,
the price of natural gas supply for the average
household consumer would have been EUR 810.4,
while with the intervention measures, it was EUR
731.8, which represents a 9.7% reduction in the
annual cost of natural gas supply compared to the
calculation without the intervention measures. In

FIGURE 11: IMPACT OF THE INTERVENTION MEASURES TAKEN TO

2021, the annual cost of supplying natural gas to
an average household consumer amounted to EUR
527.6. Without the intervention measures, the an-
nual cost of supplying natural gas in 2022 would
have been 53.6% higher, while after the interven-
tion measures, the annual cost of supplying nat-
ural gas in 2022 was 38.7% higher. The impact of
the intervention measures adopted to mitigate the
impact of high energy prices on the price of natural
gas supply for the average household consumer is
shown in Figure 11.

MITIGATE THE EFFECTS OF THE HIGH ENERGY PRICES ON THE PRICE

OF NATURAL GAS SUPPLY TO THE AVERAGE HOUSEHOLD CONSUMER
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Consumption profile of the average household natural gas consumer in Slovenia: 9508 kWh/year
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In calculating the effects of the intervention meas-
ures adopted to mitigate the effects of high en-
ergy prices, the Energy Agency took into account
the cheapest offer on the retail market in each
month in 2021 and 2022, which was available to all
household consumers and allowed the customer
to switch supplier at any time without a contractual
penalty. The Energy Agency also calculates retail
price indices (RPI)? on the basis of these offers. In
the months when the retail price was at the level
of the permitted retail price, the total cost of ener-
gy supply in 2022, without taking into account the
intervention measures, used the average indicative
prices of the suppliers indicated in the price lists
together with the permitted highest retail price and
would have been applicable in the absence of the
regulation prescribing the highest retail price?”. The
consumption by month was evenly distributed. The
network charge of the Maribor distribution system
was considered in calculating the annual cost of
natural gas supply to the average household con-
sumer. The measures taken and the changes in re-
tail prices were also taken into account on a rolling
basis by month.

To mitigate the impact of the rising energy prices,
the State has also come to the aid of the economy
with a set of temporary measures:

September 2022 - Act Governing Aid to Business-
es Hit by High Increases in Electricity and Natural
Gas Prices (ZPGVCEP)*

Subsidy support for small, medium and large en-
terprises in the second half of 2022 (the amount
of the subsidy for each enterprise depended on
the price of energy products in 2021 and 2022),
measures to improve the liquidity of enterprises
for investment and working capital. The law was
amended at the end of the year.

The 2023 network charge tariffs did not
increase despite a 42.5% increase in the
planned costs of the electricity operators —

with the State intervention measure, another

source was found to cover the costs

September 2022 - Act on the Guarantee of the Re-
public of Slovenia for the Obligations from Cred-
its Taken Out to Ensure Liquidity on the Organized
Electricity Markets and Emission Coupons and
Obligations from the Purchase Additional Quan-
tities of Natural Gas from Outside the European
Union Market (ZPKEEKP)?

This law ensured that energy companies (GEN En-
ergija, HSE and its subsidiaries, and Geoplin) had
reliable access to short-term liquid working capital
that they might need to cover short-term liquidity
stresses.

December 2022 — Act Regulating the Emergen-
cy Intervention to Address High Energy Prices
(ZNPOVCE)*®

Temporary measures were taken to reduce import
dependency in energy supply, increase renewable
energy production, energy price control measures
(district heating prices) and energy products (sub-
sidies for the purchase of wood pellets), contri-
butions from surplus revenues of electricity pro-
ducers and other measures to intervene in high
energy prices. To monitor the measure to reduce
import dependency, the electricity transmission
system operator identified and monitored the ac-
tual electricity consumption of the final consumer
in peak hours, which was 6% lower than the re-
quired monitoring period of the last five years and
1% higher than required by Council Regulation (EU)
2022/1854 on emergency intervention to address
the high energy prices.

26 In the 2021-2022 period, there is no significant spread between the RPI and the so-called regular list prices, so the use of the RPI is a good enough
basis for the analysis based on costs at the level of a single calendar month (e.g. the average annual RPl'is 11% lower than the average electricity
price according to the STAT methodology for 2022). The RPI is defined in more detail in the Retail Price Index for Typical Household Consumer
section.

27 The average indicative price for each month was determined as the unweighted average of all the available indicative prices from suppliers (iso-
lates were excluded). Thus, five such prices were taken into account for calculating the indicative price for electricity, and two such available prices
were taken into account for determining the indicative price for natural gas.

28 Act Governing Aid to Businesses Hit by High Increases in Electricity and Natural Gas Prices (Official Gazette of the Republic of Slovenia, Nos 117/22
in 133/22)
29 Act on the Guarantee of the Republic of Slovenia for the Obligations from Credits Taken Out to Ensure Liquidity on the Organized Electricity Markets

and Emission Coupons and Obligations from the Purchase Additional Quantities of Natural Gas from Outside the European Union Market (Official
Gazette of the Republic of Slovenia, No 121/22)
30 Act Regulating the Emergency Intervention to Address High Energy Prices (Official Gazette of the Republic of Slovenia, Nos 158/22 in 49/23)
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FIGURE 12: OVERVIEW OF THE COMPONENTS OF THE TOTAL ELECTRICITY SUPPLY PRICE BY PURCHASING POWER STANDARD FOR A
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One of the eligible costs for electricity operators is
the cost of purchasing electricity for losses in the
system. The extremely high electricity prices for
losses have also had an impact on the projected el-
igible costs of the two electricity operators, which
were 42.5% higher in total in 2023 compared to
2022. Consequently, the 2023 transmission sys-
tem network charge should increase by 109.7%
compared to 2022, while the distribution system
network charge should increase by 4%. The State
stipulated in the ZNPOVCE that the 2023 network
tariff rates would remain unchanged compared to
2022 and that the surplus congestion revenues of
2022 and 2023 will be used to cover eligible costs
on the transmission and distribution system. The
Z/NPOVCE stipulates that if the surplus conges-
tion revenues of 2022 and 2023 are insufficient to
cover all the planned eligible costs, surplus mar-
ket revenues or other appropriate resources may
also be used for these purposes. With the above
measures, the State has ensured that the network
charge for all final consumers remains unchanged

TYPICAL DC HOUSEHOLD CONSUMER BETWEEN 2021 AND 2022

in 2023 and, according to the Energy Agency's cal-
culations, the pressure of the high prices on the
annual cost of electricity supply for the average
household consumer® has been alleviated by an
additional EUR 76.6.

At different times of the year, EU Member States
have taken measures to mitigate the effects of the
rising energy prices. Figure 12 shows the effects
of a group of measures to mitigate the effects of
rising electricity prices and it can be seen that not
all countries have been able to significantly reduce
the impact of the rising electricity prices on the
final cost of supply for a typical household con-
sumer. This impacted the consumers’ economic
situation, as measured by the purchasing power
standar®. This indicator allows the assessment
that the measures to mitigate the effects of elec-
tricity price increases on the household segment
in Slovenia have had an impact, and thus a positive
impact on the economic situation of households.
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Consumption profile of the average household electricity consumer in Slovenia: billing power 8 kW, 1,996 kWh (VT) and 2,100 kWh (MT)/year
Purchasing power standard (PPS) is an artificial, fictitious currency. It is equal to one euro at the level of the EU average. In theory, one PPS can buy
the same amount of goods and services in each country. Cross-border price differences mean that the same goods and services require differ-

ent quantities of units in the national currency. The PPS is calculated by dividing any country’s economic aggregate in national currency into its
purchasing power parities. Purchasing power parities are exchange rates that equalise the purchasing power of different currencies by eliminating
differences in price levels between countries.
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Uninterruptible Natural Gas Supply for Specific Categories of

Consumers

The energy crisis also indicated certain short-
comings in the system legislation, as in the field
of natural gas supply, the right of consumers to
uninterrupted supply was not regulated in cases
where they are left without supply for reasons on
the supplier’s side.

Developments in the wholesale markets also af-
fected the business of suppliers, as some of them
exited the market or stopped supplying natural
gas. In a number of cases, consumers whose sup-
ply contracts have expired have not been able to
obtain offers on the market for the supply of nat-
ural gas, even though they have applied to several
suppliers. In September 2022, the Act Amending
the Gas Supply Act®® was therefore adopted, intro-
ducing substitute and basic gas supply, to which
household consumers, small business consumers,
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joint household consumers and protected consum-
ers connected to the distribution system are enti-
tled if they are suddenly left without a supplier or a
gas supply offer.

To ensure the equal treatment of all households,
the definition of household gas customers has been
amended to clarify that household customers use
household gas at their point of consumption up to
a maximum of the estimated annual gas consump-
tion per 100,000 kWh, similar to the situation for a
small business customer. The household custom-
er's estimated annual gas consumption of 100,000
kWh is assimilated to the annual consumption of
the small business customer, thus treating them
similarly in terms of choice and switching supplier,
as well as in terms of special rights for the protec-
tion of gas customers.

Act Amending the Gas Supply Act (Official Gazette of the Republic of Slovenia, No 121/22)
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ELECTRICITY GENERATED AND
DELIVERED INTO THE SYSTEM:
e 43.5% NUCLEAR FUEL

e 330.9% RENEWABLE
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\42.8% INCREASE IN

THE TOTAL NUMBER OF
ELECTRIC VEHICLES IN
THE TOTAL NUMBER OF
PASSENGER CARS AND
LIGHT COMMERCIAL

VEHICLES

MORE ELECTRICIT@ENERATED
FROM SOLAR POWER PLANTS

THAN IN 2021
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Electricity Balance

Inputs and Outputs of Electricity in the System

In 2022, 12,192 GWh of electricity were delivered
into the electricity system from generation units
connected to the transmission or distribution sys-

12,192 GWh of electricity delivered into

tem, which was 2231 GWh less than in 2021. The the electricity system, 30.9% of which was

28

electricity balance of the inputs and outputs shown
in Figure 13 also includes the withdrawal of 32
GWh from battery storage in the context of gener-
ation in the distribution system and within closed
distribution systems. The delivery from facilities
using RES amounted to 3762 GWh, which is 1530
GWh less than the year before, while facilities us-
ing fossil fuels contributed 3128 GWh or 592 GWh
less than in 2021. The Krsko Nuclear Power Plant
(NPP) delivered 5302 GWh of electricity or 109 GWh
less than the year before. These quantities are tak-
en from the balance sheets of the electricity sys-
tem operators and are based on physical flows.

The quantity of electricity delivered into the elec-
tricity system produced by facilities connected
to the distribution system, which includes closed
distribution systems (CDS), decreased by 99 GWh
to a total of 980 GWh, or 1,012 GWh including the

REPORT ON THE ENERGY SITUATION IN SLOVENIA IN 2022

generated in production facilities using RES

electricity drawn from battery storage. In internal
consumers’ networks with connected production
facilities according to connection scheme PS.2, an
additional 445 GWh of electricity was consumed,
which represents 44% of all electricity generated
in facilities connected to the distribution system
and closed distribution systems. The estimated
production from self-supply devices amounted to
288 GWh, of which, considering the annual calcula-
tion, 248 GWh of electricity was consumed by final
consumers as self-supply.
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TABLE 1: ELECTRICITY INPUTS INTO THE TRANSMISSION AND DISTRIBUTION SYSTEMS IN THE 2020-2022 PERIOD, IN GWh

Electricity input to the transmission system [GWh] 2020 2021 2022
Dravske elektrarne Maribor 3,182.3 2,888.3 1,846.9
Savske elektrarne Ljubljana 327.4 339.8 225.7
Hidroelektrarne na spodnji Savi 524.6 549.8 400.0
Soske elektrarne Nova Gorica 4231 4425 313.0
Avce PSHPP in the generation regime 289.4 283.3 251.2
Total Hydro 4,746.8 4,503.7 3,036.7
Sostanj TPP 3,581.6 3,112.0 2,541.8
Brestanica TPP 47.6 46.1 40.8
Trbovlje TPP -1.7 -1.6 0.1
Javno podjetje Energetika Ljubljana 2447 272.4 258.8
Total TPP and CHP 3,872.2 3,429.0 2,841.4
Krsko Nuclear Power Plant 6,040.1 5,411.3 5,302.2
Total electricity input into the transmission system 14,659.0 13,344.1 11,180.4
Electricity input into the distribution system [GWh] 2020 2021 2022
HPP up to and including 1 MW 199.3 211.3 158.7
HPP above 1 MW 159.5 165.6 141
Woody biomass-fuelled facilities 57.6 59.6 41.5
Wind farms 6.2 55 5.7
Solar power plants 250.2 252.6 286.8
Facilities using biogas 89.6 92.6 1171
Waste-to-energy plants 4.5 0.9 0.7
Total RES 766.9 788.2 724.6
Total conventional sources 321.9 291.0 255.5
Unidentifiable (withdrawal from storage facilities) 0.0 20.6 31.8
Total electricity input into the distribution system 1,088.7 1,099.8 1,011.9
TOTAL ELECTRICITY INPUT 15,747.7 14,443.9 12,192.3

SOURCES: ENERGY AGENCY, ELECTRICITY SYSTEM OPERATORS
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FIGURE 13: BALANCE OF ELECTRICITY INPUTS AND OUTPUTS IN THE
TRANSMISSION AND DISTRIBUTION SYSTEM IN 20223
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FIGURE 14: MONTHLY VARIATION OF ELECTRICITY PRODUCTION IN LARGE POWER PLANTS CONNECTED TO THE TRANSMISSION SYSTEM
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Domestic production sources — which include half
of the production from the Krsko NPP — contributed
9,541 GWh of electricity to the Slovenian electric-
ity system. The demand from final consumers, in-
cluding system losses, amounted to 13,637 GWh. In
2022, 70% of electricity consumption by final con-
sumers in Slovenia was covered using domestic
production sources.

Figure 14 shows the monthly movement of elec-
tricity production in large power plants that were
connected to the transmission system in 2022.
Poor hydrological conditions marked the entire
year, which affected the quantity of electricity gen-
erated by the hydropower plants. In October, the

Krsko NPP underwent its regular overhaul. During
this period, the decision was made to start saving
coal for the presumed increase in demand in the
winter months, due to the limited extraction of coal
in the Velenje Coal Mine. Consequently, the night
from 14 to 15 October saw the shut-down of TES 6,
which means that electricity production using coal
stopped completely. The unit was shutdown until
the morning of 5 December, when it was put back
into operation. The resumed operation was possi-
ble mainly due to a drop in prices in neighbouring
markets and the relatively favourable hydrology in
the period from September to the end of the year,
which enabled more production in the hydropower
plants.
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Figure 15 shows the variation in electricity produc-
tion and delivery from the transmission system,
where it is possible to observe a drastic drop in

production in October and November. Consequent-  needs.

FIGURE 15: DAILY VARIATION OF ELECTRICITY PRODUCTION AND INPUT INTO THE TRANSMISSION SYSTEM

Electricity [GWh]

Figure 16 shows the monthly variation in the deliv-
ery of electricity from the transmission system in
2021 and 2022. Shown separately is the monthly
margin of delivery during both years, which clearly
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ly, Slovenia's import dependency increased signif-
icantly in this period. In other months, the domes-
tic production on average kept up with domestic
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shows the impact of the price increase in the sec-  tricity consumption to be reduced by 10%.
ond half of 2022, contributing to lower consumption.

Another factor in the reduced consumption was
Council Regulation (EU) 2022/1854 of 6 October
2022 on an emergency intervention to address
high energy prices, which required the gross elec-

v
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FIGURE 16: MONTHLY DELIVERY OF ELECTRICITY FROM THE TRANSMISSION SYSTEM IN 2021 AND 2022, ALSO SHOWING MONTHLY
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The Slovenian electricity transmission system is
connected to the transmission systems of neigh-
bouring countries on the borders with Italy, Croatia
and Austria, and also with Hungary since 30 June
2022, when the 400-kV Cirkovce—Pince transmis-
sion line was put into operation. Based on the sum
of physical flows at the borders, we can determine

FIGURE 17: PHYSICAL ELECTRICITY FLOWS AT THE BORDERS WITH NEIGHBOURING COUNTRIES AND THE NET SUM OF THE PHYSICAL

FLOWS
30

20

o

SOURCES: ENERGY AGENCY, ELES

whether the need to balance the electricity system
at a certain point in time led to the import of deficit
or the export of surplus electricity from the trans-
mission system. Figure 17 shows the sum of the
physical electricity flows at all four borders (SI-IT,
SI-HR, SI-AT and SI-HU) in addition to the move-
ment of individual physical flows.
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To keep the electricity system balanced, it is im-
portant to exchange electricity with neighbouring
countries using cross-border interconnectors. Con-
sidering the separate observation of physical flows
at individual borders with neighbouring countries
in 2022, Slovenia was a net exporter of electric-
ity to Italy and a net importer of electricity at the
other three borders. Slovenia was a net importer
of electricity in 2022 in terms of the total exchang-
es of electricity at the borders with neighbouring
countries, even when electricity production by the

In 2022, Slovenia was

a net electricity importer

Krsko NPP is taken into account. Figure 18 shows
the annual volumes of physical flows at the bor-
ders with neighbouring countries.

FIGURE 18: PHYSICAL ELECTRICITY FLOWS ACROSS THE BORDERS WITH NEIGHBOURING COUNTRIES

ITALY

AUSTRIA

SI-AT BORDER
Imports: 4,609 GWh
Exports: 501 GWh
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Imports: 23 GWh
Exports: 6,213 GWh
Net exports: 6,190 GWh

CROSS-BORDER
PHYSICAL FLOWS
Imports: 10,197 GWh
Exports: 8,752 GWh
Net imports: 1,447 GWh

Figure 19 shows the average daily profile of elec-
tricity generation and delivery in the transmission
system in the years 2021 and 2022. In 2022, the
transmission system saw the lowest load at night
(between 02:00 and 03:00). There were two peaks,
the first in the morning (between 08:00 and 12:00)
and the second in the evening between 18:00 and
21:00. From the comparison of the profiles of gen-
eration and delivery in both years, it can be seen
that for most of 2021, the production was higher
on average than the delivery during the majority
of hours, while in 2022 this was only true for five
hours in the evening (between 18:00 and 22:00).
Obviously, the main causes for this are the TES 6
shut-down, which lasted for nearly two months,
the KrSko NPP overhaul, and the poor hydrolog-
ical conditions in the first two-thirds of the year.
Furthermore, it must also be taken into account
that during the periods of lower electricity prices

SI-HUBORDER
Imports: 1,121 GWh
Exports: 19 GWh
Net imports: 1,103 GWh

SI-CRO BORDER
Imports: 4,444 GWh

Exports: 2,018 GWh CROATIA

Net imports: 2,426 GWh

SOURCES: ENERGY AGENCY, ELES

between 1:00 and 6:00, and 12:00 and 15:00, the
hydropower plants are filling accumulation basins,
while at the same time, the Av€e PSHPP usually
operates in the pumping regime.

The difference between the hourly generation and
the delivery averages in 2022 was the highest at
13:00, when the production deficit reached 321
MWh/h, while the greatest difference between the
average delivery and generation in 2022 was 260
MWh/h in terms of production surplus, occurring
at 19:00. The highest hourly load on the electric
transmission system in 2022 was 2109 MW - 37
MW less than in 2021. It was reached on Thursday,
8 January 2022, in the 8. block hour (between 7:00
and 8:00). Given that the peak in the last 10 years
occurred around noon and in the evening hours,
this peak occurred at an unusual time.

HUNGARY
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FIGURE 19: THE AVERAGE DAILY PROFILE OF ELECTRICITY GENERATION AND DELIVERY FROM THE TRANSMISSION SYSTEM IN THE
YEARS 2021 AND 2022
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The share of electricity generated in the hydropow-
er plants and facilities using RES varies annually,

depending on the hydrological and other condi- 43.6% of all electricity produced
tions and investments in new generating facilities and delivered was from the nuclear
using RES. In 2022, this share was around 30.9% power plant, 30.9% from RES,

of all the electricity produced in Slovenia, which is and 25.5% from fossil fuels
5.8 percentage points less than the previous year.
Fossil-fuel power plants contributed 25.5% of the
total generation, which is 0.3% less than in 2021,
while the Krsko NPP contributed 43.6% of all the
electricity produced, which includes the 50% share
belonging to Croatia in accordance with the inter-
governmental agreement.
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FIGURE 20: ELECTRICITY DELIVERED FROM THE GENERATION FACILITIES TO THE TRANSMISSION AND DISTRIBUTION SYSTEMS IN THE
2018-2022 PERIOD
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SOURCES: ENERGY AGENCY, ELECTRICITY SYSTEM OPERATORS

TABLE 2: PRIMARY ENERGY SOURCES DELIVERED TO THE TRANSMISSION AND DISTRIBUTION SYSTEMS IN THE 2020-2022 PERIOD

Primary energy sources for electricity generation 2020 2021 2022

GWh Share GWh Share GWh Share
Fossil fuels 4,194 26.6% 3,720 25.8% 3,097 25.5%
Nuclear fuel 6,040 38.4% 5,411 37.5% 5,302 43.6%
Renewable sources 5514 35.0% 5,292 36.7% 3,761 30.9%
» Hydro 5106 92.6% 4,881 92.2% 3,310 88.0%
+ Wind 6.21 0.1% 5.54 0.1% 5.7 0.2%
» Solar 250 4.5% 253 4.8% 287 7.6%
+ Biomass 152 2.8% 153 2.9% 159 4.2%
Unidentifiable 21 - 32 -
TOTAL ELECTRICITY INPUT 15,748 14,444 12,192

SOURCES: ENERGY AGENCY, ELECTRICITY SYSTEM OPERATORS
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Losses in the Electricity System

The quantities of losses in the transmission system
are determined based on the differences between
the quantities of electricity produced in the trans-
mission system and the quantities of electricity at
the connection points between the transmission
and distribution systems and the direct consump-
tion of electricity from the transmission system.
Losses in the transmission system are determined
based on the differences between the quantities of
electricity at the borders between the transmis-
sion and distribution systems and the quantities of
electricity measured at the final consumers.

Despite a slight increase in the percentage of elec-
tricity losses in the distribution system, the down-
ward trend in the amount of losses is continuing
due to various measures, especially the introduc-

FIGURE 21: THE QUANTITIES OF ELECTRICITY LOSSES IN TRANSMISSION, DISTRIBUTION AND CLOSED DISTRIBUTION SYSTEMS IN THE

tion of advanced metering systems, which allow
better monitoring and control over commercial
and technical losses, and the growing transition to
medium- and low-voltage networks. In the 2012-
2022 period, these measures led to an estimated
656 GWh of savings in electricity to cover distribu-
tion system losses.

The varying amount of electricity losses in the
transmission system is significantly influenced by
the inclusion of the Avée PSHPP after 2014 and the
increased share of cross-border electricity trad-
ing in exports, imports and transit. The electrici-
ty losses in transmission, distribution and closed
distribution systems along with an estimation of
the savings in the 2012-2022 period are shown in
Figure 21.

2012-2022 PERIOD AND AN ESTIMATE OF THE REDUCTION IN LOSSES
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The task of effectively managing and reducing
losses falls on ELES and SODO, who are also re-
sponsible for covering the electricity losses in the
electricity system. As the electricity needed to cov-
er losses needs to be provided in a transparent
and market-efficient manner, both operators must
strive to achieve the lowest possible price when
purchasing such electricity. In doing so, operators
choose different marketing strategies that take
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«=@==Distribution system
Closed distribution systems

SOURCES: ENERGY AGENCY, ELECTRICITY SYSTEM OPERATORSI

into account the mechanisms for forecasting the
required guantities of electricity and the diversifi-
cation of (long-term and short-term) purchases. In
this way, the two operators can have a significant
impact on the cost of electricity for covering losses,
which in the tightening conditions in the electricity
market, represent an increasing share of the eligi-
ble costs of the electricity system operators.
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The share of the losses is calculated based on the
guantities consumed from the transmission or
distribution system. 2022 saw a slight increase
(0.04 percentage point) in the share of losses in
the distribution system, though there is a long-
term downward trend in the amount of electrici-
ty losses. In recent years, ELES has managed to
maintain the share and amount of losses in the
transmission system, where the amount of losses
had been increasing for multiple years due to the
increased transit of electricity across the country,
while in 2022, the amount and share of the losses
increased to the highest value in the last ten years.
This is due to a combination of factors, including
the increased transit in the Slovenian transmission
system, lower domestic production, higher import

Electricity losses in the transmission system

were the highest in the ten-year period

of electricity, and to a lesser extent, the entry into
service of the Cirkovce-Pince transmission line.

Figure 22 shows the shares of losses for ELES,
SODO and the distribution companies in the 2012-
2022 period.

FIGURE 22: SHARES OF LOSSES FOR ELES, SODO AND THE DISTRIBUTION COMPANIES IN THE 2012-2022 PERIOD
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Electricity Generation

In 2022, there were nine companies operating in
the Slovenian electricity market with an installed
capacity of more than 10 MW. One of them is En-
ergetika Ljubljana, while the rest are consolidat-
ed into one of two groups: HSE, which represents
the first energy pillar of the Slovenian wholesale
market, and GEN, representing the second energy
pillar. The GEN group also owns 51% of the Hidro-
elektrarne na spodnji Savi company (HESS), while
the remaining part of this company belongs to the
HSE group.

eeewee[|ES

SOURCES: ENERGY AGENCY, ELECTRICITY SYSTEM OPERATORS

The lowest generation of electricity
in recent years, mainly due to poor

hydrological conditions and the temporary
shut-down of TES 6
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TABLE 3: INSTALLED CAPACITIES OF THE PRODUCTION FACILITIES AND THE QUANTITY OF ELECTRICITY PRODUCED

Share - instal!ed Shar.'e -
PRODUCER capa:ir:'t[ahtll\‘:\lc; all p::::::rys' Generation [GWh] allg:::;::::;
in Slovenia in Slovenia
HSE, d.o.o. 1,930.3 48.5% 5,147.9 50.5%
Hydropower plants 937.6 2,607.0
Thermal power plants 990.0 2,540.9
GEN energija, d.o.o. 1,041.0 26.1% 3,122.8 30.6%
Hydropower plants 279.9 429.7
Thermal power plants 406.0 40.8
Nuclear power plant* 348.0 2,651.1
Other (CHP, solar, wind) 7. 1.2
Javno podjetje Energetika Ljubljana, d.o.o 119.0 3.0% 258.8 2.5%
CHP 110.2 203.4
Generation using woody biomass 8.8 55.3
Other small producers in the distribution 893.1 22.4% 1,673.9 16.4%
network and in closed distribution systems**
Hydropower plants 1275 320.0
Solar power plants 624.0 6270
Wind farms 3.3 5.7
Facilities using woody biomass 17 1031
Geothermal power plants 0.0 0.0
Facilities using biogas 375 159.8
CHP 83.7 458.3
Total in Slovenia 3,983.4 100.0% 10,203.3 100.0%
- in the transmission system 3,090.3 8,529.2

*taking into account the 50% share of Krsko NPP's installed capacity and production
** Other small producers in CDS (Talum, Acroni, Ravne, Store, Jesenice and Salonit) and generation in consumers’ internal networks (also includes the
estimated generation in self-supply devices)

SOURCE: ENERGY AGENCY, PRODUCERS, BORZEN, ELECTRIC SYSTEM OPERATORS
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Compared to the previous year, the installed capac-
ity with larger producers (the HSE and Gen group,
and Energetika Ljubljana) did not change. The
same applies to closed distribution systems (CDS),
where the total installed capacity only increased
in the solar power plants. The bigger changes in-
volved the production facilities connected to the
distribution network, where the power of the solar
power plants connected to the distribution network
increased by 165 MW, which is no less than 35%.
This increase is largely due to the increased inter-
est of household and small business consumers in
self-supply based on the annual calculation of the
received and delivered electricity. In 2022, 2 MW of
facilities using biogas and 1.7 MW of solar power
plants were taken offline.

The largest part of the electricity produced by
small producers connected to the distribution sys-
tem and CDS was generated by solar power plants,
followed by industrial facilities for CHP, and small
hydropower plants. In 2022, small producers gen-
erated 16.4% of electricity, which represents an in-
crease of 2.1 percentage points compared to the
previous year. The main reason for this is reduced
generation by large power plants, which was men-
tioned in previous chapters.

Due to the intergovernmental agreement between
Slovenia and Croatia, half of the Krsko NPP's pro-
duction belongs to Croatia, which reduces Krsko
NPP's share in actual Slovenian electricity produc-
tion. In 2022, power plants in Slovenia thus gen-
erated a total of 12,853 GWh of electricity, while
Slovenia's actual electricity production was lower,
at 10,203 GWh. Compared to 2021, production de-
creased by 2152 GWh, which represents 17.4%.

The electricity balance of delivery and genera-
tion, shown in Figure 13 and Table 1, as well as

41.9% renewable sources
32.1% fossil fuels

26% nuclear fuel -

Actual shares of primary electricity sources
in Slovenia, taking into account 50%
of electricity produced and delivered

by the Krsko NPP

the structure of energy sources in Figure 20 and
Table 2, takes into account the generated elec-
tricity delivered in the transmission system of the
Republic of Slovenia. On the other hand, the data
on electricity generation in Table 3 also includes
electricity that was generated and consumed in
the internal networks of final consumers, including
the estimated electricity from self-supply devices.
Considering the electricity generated in production
facilities, connected in the internal networks of fi-
nal consumers, and the 50% share generated by
the Krsko NPP, the primary sources for electricity
generationin 2022 in the Republic of Slovenia were
fossil fuels with 32.1%, nuclear fuel with 26%, and
RES with 41.9%. Including by taking into account
the electricity generated in internal consumer net-
works, the total amount of RES has seen a decline
of 4.4 percentage points compared to 2021, mainly
due to reduced electricity generation in the hydro-
power plants, which was roughly one-third lower
in 2022.
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TABLE 4: PRIMARY ENERGY SOURCES FOR ELECTRICITY GENERATION IN SLOVENIA IN THE 2020-2022 PERIOD
2020 2021 2022
Generation Share of Generation Share of Generation Share of
PRIMARY SOURCES [GWh] generation (%) [GWh] generation (%) [GWh] generation (%)
Fossil fuels 4,433.2 33.3% 3,925.1 31.8% 3,279.6 32.1%
Nuclear fuel 3,020.4 22.7% 2,709.3 21.9% 2,651.1 26.0%
Renewable sources 5,861.5 44.0% 5,721.3 46.3% 4,272.6 41.9%
Hydro 5,261.3 5,049.2 3,356.7
Solar 352.4 422.7 628.2
Wind 6.2 5.5 5.7
Biomass 144.9 1531 122.2
Biogas 96.7 90.8 159.8
TOTAL 13,315.1 100.0% 12,355.7 100.0% 10,203.3 100.0%
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Electricity Consumption

The total electricity consumption in Slovenia (tak-
ing into account the consumption by Avée PSHPP)
in 2022 was 13,638 GWh, or 12,793 GWh with-
out counting the transmission and distribution
system losses. Compared to 2021, the total con-
sumption decreased by 535 GWh, which is 3.8%,
not taking into account the electricity generated
and consumed behind the meters in the internal
installations of consumers.

There are three direct consumers connected to
the transmission system, who consumed 96 GWh
of electricity in 2022. 0.15 GWh of electricity was
exported to Italy over the distribution system from
DTS Vrtojba and DTS SeZana. The consumption of
electricity by consumers in closed distribution sys-
tems was 1203 GWh, 147 GWh less than in 2021,
mainly due to lower consumption in CDS Talum. The
Avcée pumped-storage hydropower plant consumed
341 GWh for pumping water into the storage ba-

3.9% lower consumption

by final consumers

REPORT ON THE ENERGY SITUATION IN SLOVENIA IN 2022

4.7% lower consumption
by household consumers

3.5% lower consumption
by business consumers

sin, 43 GWh more than the year before. Electricity
losses in the transmission and distribution system
amounted to 845 GWh; this includes losses due to
imports, exports and the transit of electricity.

Consumption by business and household consum-
ers in the distribution system was 11,152 GWh,
which represents a decrease of 2.7% in compar-
ison with 2021. In 2022, household consumers
consumed 3493 GWh of electricity, a decrease of
4.7% compared to the previous year. Consumption
by business consumers in the distribution system
in 2022 was 7660 GWh, which is 1.8% less than in
2021. The total consumption by all final consum-
ers (not including losses and consumption by Avce
PSHPP) in 2022 was 3.9% lower than in 2021.
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FIGURE 23: ELECTRICITY CONSUMPTION IN THE 2018-2022 PERIOD
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SOURCES: ENERGY AGENCY, ELECTRICITY SYSTEM OPERATORS

TABLE 5: ELECTRICITY CONSUMPTION IN THE 2020-2022 PERIOD

ELECTRICITY CONSUMPTION [GWh] 2020 2021 2022
Business consumption in the transmission system 94 134 96
Business consumption in the distribution system 7,418 7,803 7,660
Business consumption in closed distribution systems 1,435 1,350 1,203
TOTAL BUSINESS CONSUMPTION 8,946 9,287 8,959
HOUSEHOLD CONSUMPTION 3,559 3,665 3,493
e single-tariff metering 902 916 863
e dual-tariff metering 2,656 2,748 2,629
Total consumption by final consumers 12,505 12,952 12,452
Avce PSHPP consumption in the pumping regime 391 384 341
Losses in the transmission and distribution system 849 837 845
Total electricity consumption 13,745 14,173 13,638

SOURCES: ENERGY AGENCY, ELECTRICITY SYSTEM OPERATORS
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FIGURE 24: THE TOTAL AND THE AVERAGE ANNUAL ELECTRICITY CONSUMPTION BY HOUSEHOLD CONSUMERS WITH SINGLE- AND

Figure 24 shows the total and the average annual
electricity consumption by household consumers
with single- and dual-tariff metering; when calcu-
lating the average annual consumption, we also
take into account the number of household con-
sumers with each metering type.

For household consumers with dual-tariff meter-
ing, the five-year observation period showed that
in 2022, there was a decrease in the total and av-
erage annual electricity consumption, after a mul-
ti-annual trend of constant growth. In 2022, for the

DUAL-TARIFF METERING IN THE 2018-2022 PERIOD
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first time in the observation period, we recorded
a decrease in the number of consumers with du-
al-tariff metering.

Compared to the previous year, in 2022, we record-
ed a slightly lower average consumption of elec-
tricity in household consumers with single-tariff
metering. The number of these household con-
sumers rose for the first time in the observation
period, namely by 2.4% compared to the year be-
fore, which is mainly due to the increased number
of consumers opting for self-supply.
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mmmmm Total annual consumption
(off-peak tariff)

===« Average annual consumption (peak tariff, off-peak tariff)

mmmmm Total annual consumption
(single tariff)

eeeeeAverage annual consumption (single tariff)

SOURCES: ENERGY AGENCY, ELECTRICITY SYSTEM OPERATORS
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Demand Covered by Domestic Production

The demand covered by domestic production rep-
resents the ratio of electricity consumption by final
consumers to electricity production in Slovenia. As
shown in Table 6, the largest contributors to do-
mestic production are the large hydropower plants,
thermal power plants and the nuclear power plant
(with half of its generation), which are connected to
the transmission system in Slovenia. A small part
of the domestic production is connected to the dis-
tribution system.

70% of electricity demand covered

with domestic production

TABLE 6: CONSUMPTION, PRODUCTION AND COVERAGE OF DEMAND WITH DOMESTIC PRODUCTION IN THE 2018-2022 PERIOD

2018 2019 2020 2021 2022
Generation in the transmission system [GWh] 11,212 10,934 11,639 10,638 8,529
hydropower plants 4,421 4,225 4,747 4,504 3,037
thermal power plants 4,049 3,946 3,872 3,429 2,841
nuclear power plant (50% share) 2,742 2,763 3,020 2,706 2,651
Generation in the distribution system [GWh] 1,050 1,044 1,088 1,079 1,012
Total domestic production [GWh] 12,262 11,978 12,727 11,717 9,541
Total electricity consumption [GWh] 14,501 14,341 13,744 14,142 13,638
total consumption by final consumers 13,484 13,292 12,506 12,952 12,452
system losses 880 858 849 837 845
Avce PSHPP consumption 252 271 391 384 341
export to Italy (DTS Vrtojba and Sezana) -115 -81 -2 -31 -0.15
Demand covered by domestic production 84.6% 83.5% 92.6% 82.9% 70.0%

SOURCES: ENERGY AGENCY, ELECTRICITY SYSTEM OPERATORS

In the 2018-2022 observation period, we observe
inter-annual fluctuations in the amount of demand
covered by domestic production. This amount is
also directly affected by changes in electricity
consumption. The dynamics and structure of the
total demand are explained in more detail in the
previous chapter. In addition to the consumption by
final consumers in the transmission and distribu-
tion system, the total electricity demand also in-
cludes losses in the entire electricity system. The
guantities of electricity exported to Italy through

the distribution system via DTS Vrtojba and DTS
SeZana are not counted as final consumption in
Slovenia.

As Figure 25 illustrates, the proportion of demand
covered by domestic production during the obser-
vation period peaked in 2020 (92.6%). In 2022, the
electricity demand covered by domestic production
was only 70%, mainly due to significantly lower
production from hydropower due to drought, and
the temporary shut-off of TES 6 due to coal saving.
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FIGURE 25: CONSUMPTION, PRODUCTION AND COVERAGE OF DEMAND WITH DOMESTIC PRODUCTION IN THE 2018-2022 PERIOD
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SOURCES: ENERGY AGENCY, ELECTRICITY SYSTEM OPERATORS

During the year, the share of import dependency over 500 GWh per month, while on an hourly ba-
was the highest in the autumn months, when the  sis, the transmission network enabled the import
biggest production unit of TES 6 and the Kréko NPP  of 1,400 MW, which, considering the high degree
were not operating. At the time, the Krésko NPP was  of reliable supply, proved that the Slovenian trans-
undergoing its regular overhaul. In October and  mission system is robust.

November, the monthly amount of imports reached
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FIGURE 26: MONTHLY AND HOURLY DYNAMICS OF CONSUMPTION COVERAGE WITH DOMESTIC PRODUCTION AND THE NECESSARY
IMPORT OF ELECTRICITY IN 2022, WITH A FOCUS ON THE DYNAMICS OF THE LAST FOUR MONTHS
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Consumers in the Electricity System

By the end of 2022, 976,623 final consumers of
electricity were connected to the Slovenian elec-
tricity system. Their number has increased by
4,874 or 0.5% compared to 2021.

Figure 27 shows the evolution of the number of
household consumers in the 2018-2022 period.
The total number of household consumers in-
creased by an average of 0.5% per year during this
period, with the number of household consumers
with single-tariff metering increasing again in
2022, this time by 2.4%. An analysis of the consum-
er structure data shows that this unusual rever-

0.2% fewer business consumers

of electricity

sal is due to the increasing number of consumers
switching to self-supply with annual consumption
netting and single-tariff metering.

FIGURE 27: THE NUMBER OF HOUSEHOLD CONSUMERS IN THE 2018-2022 PERIOD
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Figure 28 shows the evolution of the total number
of business consumers in the distribution system
and in closed distribution systems, shown by indi-
vidual voltage level. After the number of business
consumers increased in 2021, 2022 saw a de-
crease in the number of these consumers by 0.2%
on all voltage levels. The LV consumer group saw

REPORT ON THE ENERGY SITUATION IN SLOVENIA IN 2022

SOURCES: ENERGY AGENCY, ELECTRICITY SYSTEM OPERATORS

a slight increase in business consumers without
(peak) load metered, but instead determined on
the basis of the current limiting device rating. Their
share now amounts to 87.7% of all business con-
sumers. On the other hand, there was a decrease
in the number of LV consumers, whose (peak) load
is metered.
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FIGURE 28: THE NUMBER OF BUSINESS CONSUMERS IN DISTRIBUTION SYSTEMS AT DIFFERENT VOLTAGE LEVELS IN THE 2018-2022

PERIOD

. 120,000
(=]
B 109,345 109,173 108736 110,969 110,762
(3 110,000
>
Qo
n
E’ 100,000 12,612 11,739
3
n
=
8 - 90,000
("]
83
= 80,000
2
s 95,026 95,424 97,161
. 70,000
]
£
=]
E 60,000
]
5
[
50,000

2018 2019 2020 2021 2022

M Business consumers on LV, no power measurement M Business consumers on LV, with power measurement

Business consumers on MV+HV

SOURCES: ENERGY AGENCY, ELECTRICITY SYSTEM OPERATORS

In 2022, 823 business and 104 household con-
sumers with an installed production unit were
connected to the distribution system under the
PS.2 connection scheme and 1,639 business and
25,743 household consumers were connected in
the self-supply system with annual consumption
netting. 2.9% of all consumers in the distribution
system were both consumers and producers of
electricity, an increase of 1.3 percentage points
compared to the year before.

2.9% share of consumers

who are also producers

The number of business consumers connected
to the transmission system remained unchanged
from the previous year. They were three business
consumers at five delivery points, as well as four

closed distribution system operators at five loca-
tions supplying electricity to 210 business con-
sumers, seven of which have an installed produc-
tion unit.
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TABLE 7: THE NUMBER OF FINAL CONSUMERS OF ELECTRICITY BY TYPE OF CONSUMPTION IN THE 2020-2022 PERIOD

The number of final consumers of electricity by type of consumption 2020 2021 2022
Business consumers in the transmission system 3 3 3
Avce PSHPP consumption in the pumping regime 1 1 1
Total number of final consumers in the transmission system 4 4 4
Business consumers in the distribution system 108,505 110,766 110,552
Household consumers 855,039 860,776 865,857
« single-tariff metering 251,112 251,243 257,307
« dual-tariff metering 603,927 609,533 608,552
Total number of final consumers in the distribution system 963,544 971,542 976,409
Business consumers in closed distribution systems 231 203 210
Household consumers 0 0 0
Total number of final consumers in closed distribution systems 231 203 210
TOTAL NUMBER OF END CONSUMERS 963,779 971,749 976,623
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TABLE 8: THE NUMBER OF FINAL CONSUMERS OF ELECTRICITY BY TYPE OF CONNECTION IN THE 2020-2022 PERIOD

TYPE OF FINAL

Final consumers in the

Final consumers in closed

Eg:::::'ﬁzN distribution system distribution systems TOTAL

2020 2021 2022 2020 2021 2022 2020 2021 2022
Without grid-connected production facilities
Business 107,326 109,180 108,091 209 197 203 107,535 109,377 108,294
Household 846,783 846,606 840,010 0 0 0 846,783 846,606 840,010
TOTAL 954,109 955,786 948,101 209 197 203 954,318 955,983 948,304
Installed production unit
Business 717 712 823 13 6 6 730 718 829
Household 49 107 104 0 0 0 49 107 104
TOTAL 766 819 927 13 6 6 779 825 933
Self-supply
Business 462 874 1,638 9 0 1 471 874 1,639
Household 8,207 14,063 25,743 0 0 0 8,207 14,063 25,743
TOTAL 8,669 14,937 27,381 9 0 1 8,678 14,937 27,382
Final consumers in the distribution system and in the closed distribution systems
Business 108,505 110,766 110,552 231 203 210 108,736 110,969 110,762
Household 855,039 860,776 865,857 0 0 0 855,039 860,776 865,857
TOTAL 963,544 971,542 976,409 231 203 210 963,775 971,745 976,619
Final consumers in the transmission system 4 4 4
TOTAL NUMBER OF FINAL CONSUMERS 963,779 971,749 976,623

SOURCES: ENERGY AGENCY, ELECTRICITY SYSTEM OPERATORS
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Renewable Sources

Share of Renewables in the Final Consumption

Slovenia has set out its objectives, policies and
measures in the areas of decarbonisation, energy
efficiency, energy security, the internal market, re-
search, innovation and competitiveness until 2030
in the Integrated National Energy and Climate Plan
(NECP). In 2023, this action/strategy document is
being brought up to date and into alignment with
the current ambitious EU targets. In the current
NECP, Slovenia has committed to reducing its to-
tal greenhouse gas emissions by 36%, improving
energy efficiency by at least 35% with respect to a
2005 baseline and achieving at least a 27% share
of energy from RES in the final consumption. The
sectoral target shares for 2030 specified by the
NECP, which together amount to a 27% share of
energy from RES in the gross final consumption,
are as follows:

e 43% share of RES in the electricity sector,

* 41% share of RES in the heating and cooling
sector and

e 21% share in the transport sector.

Based on the planned growth in the total share of
RES in the final electricity consumption in Slovenia
set out in the NECP, which anticipates a 27% share
of RES in the gross final consumption by 2030,
the total share of RES achieved in 2022 should be
25.4%.

In 2021, Slovenia maintained the target 25% share
of RES from 2020. This was achieved by supple-
menting the actual 24.6% share of RES in the total
gross final consumption with a statistical trans-
fer of 208 GWh of energy from RES from another
member country. The share was 35% in the elec-
tricity sector, 35.2% in the heating and cooling sec-
tor and 10.6% in the transport sector.

For 2022, the share of RES in total gross final con-
sumption is estimated at 23%, which is 1.6 percent-
age points lower than the RES share achieved in
2021, which excludes statistical energy transfers,
and 2.4 percentage points lower than the planned
RES share for 2022 in the NECP. The decrease in
the share of RES is primarily due to the decrease
in the share of RES in transport, which is estimated
at 6.9% for 2022, mainly as a result of the increase
in energy use in transport with the concurrent de-
crease in the use of biofuels. The estimated share
of RES in the electricity sector increased to 37.1%
— 2.1 percentage points higher than in 2021. This
is primarily a consequence of the reduction in the
use of energy in 2022 by as much as 3% per SURS
data. The share of RES in the heating and cooling
sector is also estimated to be one percentage point
lower than in 2021.

23% estimated share of RES in 2022

TABLE 9: RES TARGETS ACHIEVED IN 2005 AS THE BASE YEAR AND IN THE 2010-2021 PERIOD, ALONG WITH AN ESTIMATE FOR 2022

2005 | 2010 2011 2012 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 2022 2030

RES share (%) esti- | Target
mate share

RES share 19.8 211 20.9 21.6 23.2 22.5 22.9 22.0 21.7 21.4 22.0 25.0 25.0 23.0 27
RES - heating 26.4 29.5 31.8 332 351 34.6 36.2 356 34.6 32.3 321 321 35.2 34.2 41
and cooling

RES - electricity 28.7 32.2 31.0 31.6 331 339 327 321 32.4 32.3 32.6 35.1 35.0 371 43
RES - traffic 0.8 3.1 2.5 33 3.8 2.9 2.2 1.6 2.6 5.5 8.0 10.9 10.6 6.9 21

SOURCES: THE JOZEF STEFAN INSTITUTE, SURS (STATISTICAL OFFICE OF THE REPUBLIC OF SLOVENIA)
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Figure 29 shows that with the exception of France,
all the EU members achieved their national RES
targets for 2020, with many even exceeding them.
In 2021, most countries maintained or increased
the share of RES, continuing the previous trend.

FIGURE 29: RES SHARES ACHIEVED BY EU COUNTRIES
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In 2020, the EU target share for that year was also
exceeded by 2.1 percentage points, at 22.1%, while
in 2021, the EU's share was 21.8%, which is 0.3%
lower than in 2020.
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As the now binding 32% overall EU-wide RES
target by 2030 will eventually be replaced by
new, even more ambitious targets defined under
REPowerkU, most countries will need to inten-
sively pursue the development of additional RES
power generation over the next few years while

SOURCE: EUROSTAT

concurrently increasing their energy efficiency to
a considerable degree. The new EU target for 2030
of 40%, which is higher than the current target by
8 percentage points, will almost double the current
share of RES in the EU.

Share of Renewables in the Electricity Sector

The NECP sets out sectoral targets for the 2021-
2030 period, including a 43% target share of elec-
tricity from RES in the electricity sector by 2030.
The NECP likewise lays out the projected evolution
of the RES share in the final consumption in the
2020 to 2030 period by individual sector, starting
out with a 33.5% share of RES in the final energy
consumption in the electricity sector in 2020 as the

base year. This share was exceeded in both 2020
and 2021, amounting to 35.1% in 2020 and 35% in
2021, outperforming the NECP projections by 0.6%.
In the 2005 to 2021 period, the RES share in this
sector increased by 6.28%; in 2022, the estimat-
ed share for the electricity sector is 37.1%, which
exceeds the NECP projections for this year by 2.1
percentage points.

Finland

Latvia

Sweden
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FIGURE 30: RES SHARES IN THE ELECTRICITY SECTOR IN THE 2010-2021 PERIOD AND AN ESTIMATE FOR 2022
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Production from Renewable Sources

In 2022, 4308 GWh of electricity from RES was pro-
duced in Slovenia, which is 25% less than in 2021.
The markedly lower production of electricity from
RES in 2022 compared to the previous years was
mainly due to the poor hydrological conditions,
which resulted in 34% less electricity being pro-
duced by hydropower plants in 2022 than in 2021.
At the same time, it is encouraging that in recent
years, mainly due to the growth in self-supply, the
production of electricity from solar power plants
has been increasing. In 2022, the production in-
creased by 49% over 2021. Even so, the bulk of
electricity from RES continues to be produced in
hydropower plants, which have traditionally rep-
resented the chief renewable electricity source in
Slovenia. The introduction of the RES and CHP sup-
port scheme in 2009, along with the introduction of
the self-supply of electricity from RES, provided an

REPORT ON THE ENERGY SITUATION IN SLOVENIA IN 2022

Solar power plants produced

49% more electricity than in 2021

incentive for investors to invest in electricity gener-
ation from other RES, primarily solar power plants,
but also including biomass and biogas, which are
not directly dependent on weather factors. Produc-
tion from solar and hydropower plants, however, is
weather-dependent and can fluctuate dramatically
from year to year, given the same amount of pro-
duction capacity.
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FIGURE 31: ELECTRICITY PRODUCTION USING RES IN THE 2005 BASE YEAR AND IN THE 2012-2022 PERIOD
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Incentives for Production from Renewable Sources

The development of electricity production from
RES plays a key role in reducing greenhouse gas
emissions. Since this is one of the most important
activities for achieving the common objectives of
sustainable development of the energy sector, EU
countries can introduce a number of measures
and incentives to encourage the development of
this type of production that count as state aid. The
main criterion taken into account when approving
state aid is whether it will have an incentive effect,
meaning that without the aid, the measure would
not be carried out, or would not be carried out to
the same extent.

Since 2009, Slovenia has had a state aid scheme,
a support scheme for electricity production using
RES and CHP, which comes in the form of guaran-
teed prices and premium tariffs. In addition to state
aid, funds for RES development are also available
in the form of investment incentives, mostly as part
of cohesion policy measures. In 2022, grants for

co-financing the purchase and installation of solar
power production devices were made available.

Self-supply by final consumers has also had an
important influence on the development of RES in
recent years. This is implemented on the basis of
the Decree on the Self-Supply of Electricity from
Renewable Energy Sources and is aimed at house-
hold and small business consumers who connect
production facilities to generate electricity from
RES to the internal wiring of the buildings where
they are installed. On the basis of the ZSROVE, a
new Decree on the Self-Supply of Electricity from
Renewable Energy Sources was enacted in April
2022. A major change with respect to the current
regime is the revised calculation of network charg-
es and levies for all production facilities entering
the self-supply system after 2024. Until the end of
2024, household and small business consumers
can still enter the self-supply system under the
previous regime.
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RES and CHP Support Scheme

The Projects for RES and CHP Production Facilities Chosen in Open Calls

In 2022, due to the rising reference costs, the
Agency published one open call inviting investors
to apply with their RES and CHP production facility
projects for admission to the support scheme. In
keeping with the guidelines plan of operation of the
RES and CHP support scheme for 2022, which was
outlined in the 2021 Energy Balance of the Repub-
lic of Slovenia, EUR 10 million was made availa-
ble. The open call was published in October 2022.
As before, promoters could submit their projects
alongside investors. Natural-gas-fired CHP facili-
ties were not permitted to apply to the open call, in
accordance with the Act on Measures for the Man-
agement of Crisis Conditions in the Field of Energy

Supply.

The open call, which closed in January 2023, at-
tracted 51 applications for production facilities,
most of which (39) were, once again, solar power

plant projects, with a total rated electrical capacity
of 12.62 MW. The applying projects also included
four fossil fuelled CHP facilities with a 0.106 MW
total rated capacity, three hydropower plants, in-
cluding a new build, with a total rated capacity of
0.28 MW, three woody biomass-fired power plants
totalling 0.55 MW of rated capacity and two bio-
gas-fuelled power plants with a total rated ca-
pacity of 0.27 MW. The Agency approved 43 of the
51 applying projects, totalling 12.23 MW of rated
electrical capacity. Most of the approved projects
were solar power plants—36, with a total rated
electrical capacity of 11.87 MW. As the projected
cost values of electricity production in most of the
applying projects were lower than the reference
price of electricity in 2022, which was 120.67 EUR/
MWh, only EUR 134,035.98 of the available EUR 10
million was administratively allocated.

TABLE 10: AN OVERVIEW OF THE PRODUCTION FACILITY PROJECTS APPLYING TO AND SELECTED IN OPEN CALLS IN 2022, GROUPED
ACCORDING TO THE TECHNOLOGY EMPLOYED FOR ELECTRICITY GENERATION

Open call—0October 2022 Applying projects Selected projects
Technology Renovated/ No. of Installed No. of Installed
New projects capacity [MW] projects capacity [MW]
Hydropower plants New 1 0.09 1 0.09
Hydropower plants Renovated 2 0.19 1 0.02
Solar power plant New 39 12.62 36 11.87
Facilities using landfill gas New 1 0.16 0 0.00
Facilities fuelled by biomass-derived biogas New 1 0.11 0 0.00
Woody biomass-fuelled facilities New 3 0.55 1 0.14
Fossil fuelled CHP New 3 0.07 3 0.07
Fossil fuelled CHP Renovated 1 0.03 1 0.03
Total number of applications 51 13.82 43 12.23
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Since the changes to the support scheme in 2016,
the Agency has held 11 open calls inviting inves-
tors to apply with their RES and CHP production fa-
cility projects for admission to the support scheme.
Across all the calls, applicants have submitted a
total of 1242 production facility projects with a
total rated electrical capacity of 989 MW, includ-
ing 808 MW of RES projects and 181 MW of CHP
projects. 559 production facilities were approved,
with a total rated electrical capacity of 520 MW.
This included 438 RES projects with a total rated
electrical capacity of 407 MW and 121 CHP pro-
jects with a total rated capacity of 113 MW. For 83
projects, with a total rated capacity of 115 MW, the
project approval decision lapsed due to the appli-
cants’ failure to realise the project within the legal
deadline. For them, entry into the support scheme
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300
200 438 projects
100
. AR, 102 projects

is therefore no longer possible on the basis of that
decision. The approved production facility projects
must be realised within three years (or five years
for complex projects) of the date of the project
approval notification. Wind farms represent the
majority of the unrealised projects. It needs to be
pointed out that in most cases, the failure of these
projects is due to the difficulties in siting the pro-
duction facilities and, consequently, in obtaining
the construction licences. Accordingly, only 149
projects with a total rated capacity of 63 MW have
been realised. In terms of the number of projects
realised, solar power plants dominate, with a total
rated capacity of 10 MW, while 47 projects are CHP
production facilities with a total rated capacity of
39.4 MW, with 25.9 MW being renovations of exist-
ing CHP facilities.

FIGURE 32: THE NUMBER AND RATED ELECTRICAL CAPACITY OF THE PROJECTS FOR RES AND CHP PRODUCTION FACILITIES THAT
APPLIED AND WERE SELECTED AND CARRIED OUT IN ALL THE OPEN CALLS
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SOURCE: ENERGY AGENCY

Production Facilities Included in the RES and CHP Support Scheme, Their Total Rated
Electrical Power and the Quantity of Electricity Generated

By the end of 2022, 3718 production facilities had
been included in the support scheme, which is 93,
or 2.4%, fewer than by the end of 2021. Of these,
3,392 RES production facilities are covered by
the support scheme, with solar power plants still
accounting for most of them, along with 326 fos-
sil-fuelled CHP facilities, which is 10.9% fewer than
at the end of 2021. The number of production facil-

ities covered by the support scheme has thus de-
clined for the seventh consecutive year. The main
reason for this is the cessation of support eligibility
due to the age limit of the production facilities eli-
gible for support (15 years from the start of opera-
tion for RES and 10 years for CHP). There have also
been a few exits from the support scheme due to
improved market conditions.
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TABLE 11: THE NUMBER OF PRODUCTION FACILITIES IN THE SUPPORT SCHEME AND THE DYNAMICS OF THEIR INCLUSION IN THE
2010-2022 PERIOD

Source The number of facilities participating in the support scheme

2010 20mM 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Solar 381 975 2,406 3218 3,319 3,339 3,323 3,312 3,301 3,304 3,297 3,286 3,245
Wind 3 4 3 5 4 9 7 7 6 4 4 3 2
Hydro 105 109 108 106 106 106 98 91 93 92 90 92 85
Biomass 0 3 5 10 19 43 44 43 44 46 40 40 38
Biogas 13 26 31 31 31 33 32 31 27 24 22 24 22
Fossil fuelled CHP 26 46 89 184 270 390 384 380 388 388 386 366 326
Total 528 1,163 2,642 3,564 3,749 3,920 3,888 3,864 3,859 3,858 3,839 3,811 3,718

SOURCES: ENERGY AGENCY, BORZEN

As a result, the total rated electrical power of the  the end of 2021, when it totalled 415.3 MW. The big-
production facilities in the support scheme at the  gestdrop, 9.8 MW, was seen with fossil-fuelled CHP
end of 2022 was 395.2 MW, which is lower than at  facilities.

FIGURE 33: THE TOTAL RATED ELECTRICAL CAPACITY OF THE PRODUCTION FACILITIES INCLUDED IN THE SUPPORT SCHEME IN THE
2010-2022 PERIOD
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The amount of electricity for which support was
paid also fell significantly in 2022, amounting to
800.8 GWh of electricity produced from RES, or
172.4% less than in 2021. The largest drop in the
guantity of electricity that support was paid for
was due to the cessation of support for production
facilities that aged out of support eligibility, as well
as the fact that in the case of 143 facilities produc-
ing electricity from RES, support was not paid out
due to the value of that electricity ending up lower
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Support was paid for 800.8 GWh, or 7.8%, of the
total electricity generated in 2022 in Slovenia. The
Energy Agency monitors this share due to the im-
pact that electricity production eligible for financial
support can have on the wholesale prices on the
market. Introducing support schemes increases
the supply of subsidised energy on the market,
potentially leading to disruption. This can lead
to downward pressure on the wholesale price of
electricity not eligible for support, severely com-
promising the viability of conventional power
plants. The issue with this is that the latter remain
indispensable due to the variability in electricity
generation at RES facilities.

than the reference price of electricity. In addition,
the first two-thirds of 2022 were characterised by
extraordinarily poor hydrological conditions.

In 2022, support was therefore paid out for
483.5 GWh of renewable electricity, with most
of it, namely 261.5 GWh, going to solar power.
317.3 GWh worth of support went to electricity pro-
duced in CHP facilities.

FIGURE 34: ELECTRICITY PRODUCTION ELIGIBLE FOR SUPPORT IN THE 2010-2022 PERIOD
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SOURCES: ENERGY AGENCY, BORZEN

Support was paid out for 7.8% of all

the electricity generated in Slovenia

The Agency found that both the share of electricity
and the share of installed capacity of power plants
covered by the support scheme have not changed
significantly since 2018. The shares for previous
years are shown in Table 12.
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TABLE 12: THE SHARE OF INSTALLED CAPACITY AND ELECTRICITY PRODUCTION INCLUDED IN THE SUPPORT SCHEM

Year Installed Total installed Share of the Electricity Total Slovenian Share of the
capacity, capacity in installed capacity generated for electricity generated

included in Slovenia [MW] included in which support generation electricity included

the support the support is paid [GWh] [GWh] in the support

scheme [MW] scheme [MW] scheme [MW]

2018 412.4 3,584.0 11.5% 9379 12,578.8 7.5%
2019 4171 3,617.7 11.5% 947.5 12,5111 7.6%
2020 408.9 3,581.0 11.4% 962.2 13,220.7 7.3%
2021 415.3 3,783.5 11.0% 973.2 12,2479 7.9%
2022 395.3 3,983.4 9.9% 800.8 10,203.3 7.8%
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Support Paid Out—Support Scheme Costs

In 2022, EUR 94.8 million was paid to support-
eligible electricity producers. EUR 70.3 million was
paid out for electricity generated from RES, repre-
senting 74.2% of the total, and EUR 24.5 million for
electricity generated from fossil-fuelled CHP, rep-
resenting 25.8% of the total. In terms of payments
for electricity generated from RES, support paid for
electricity generated by solar power plants contin-
ues to dominate, with EUR 52.6 million, or 55.5%
of the total payments. This is followed by power
plants using woody biomass accounting for EUR
11.5 million, or 12.1% of total payments, and bio-
gas plants with EUR 5 million, or 5.3% of the total
payments. Only EUR 1.2 million was paid out for
electricity generated in hydropower plants, which

REPORT ON THE ENERGY SITUATION IN SLOVENIA IN 2022

SOURCES: ENERGY AGENCY, BORZEN

EUR 33.3 million less support paid
out due to the high reference

price for electricity

represents 1.3% of the total funds paid out and
only 22.2% of the funds paid out for hydroelectrici-
ty in 2021. This is mainly due to the high reference
price for electricity.
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FIGURE 35: THE VALUE OF SUPPORT PAY-OUTS IN THE 2010-2022 PERIOD
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In 2022, EUR 8.9 million was paid out for electricity
produced in production facilities built under ap-
proved projects in open calls, of which EUR 6.8 mil-
lion, or 76.4%, was for electricity produced in CHP
plants. This is due to the high price of natural gas.
Between 2010 and 2022, producers were paid EUR
1.5 billion in support under the support scheme,
for a total of 10.8 TWh of electricity generated.

In 2022, EUR 33.3 million less was paid than in
2021. The main reason for the considerably lower
support payments is the significantly higher refer-
ence price for electricity in 2022 of 120.67 EUR/
MWh, 151.2% higher than the 48.04 EUR/MWh it
was in 2021. As a result, the volume of payments
within the premium tariff scheme — premium tariff
being defined as the difference between the elec-
tricity price or reference cost of production at the
production facility and the reference market price
of electricity — received by around 70% of produc-
ers, has fallen sharply. In 2022, in the case of as
many as 143 production facilities, producers were
paid no support for the electricity generated as the
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SOURCE: BORZEN

price of electricity from those production facilities
was lower than the reference price for electricity.

The fall in the component prices of individual tech-
nologies on the market and the introduction of
competitive selection procedures for RES and CHP
projects have reduced the support values, most
notably for electricity from solar CHP facilities and
plants using woody biomass. A megawatt-hour of
electricity generated in production facilities using
the technologies selected in open calls requires, on
average, significantly less support than the elec-
tricity generated in production facilities that were
included in the support scheme before the support
scheme amendments came into effect. As a result,
the average amount of support paid out per MWh
of electricity produced in production facilities se-
lected in open calls in 2022 was 44.22 EUR/MWh,
whereas the average value of support provided
for the electricity produced in production facilities
predating the support scheme amendments was
120.14 EUR/MWh.
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FIGURE 36: A COMPARISON OF THE OFFERED PRICES OF ELECTRICITY AMONG THE SELECTED PROJECTS OF SOME OF THE

TECHNOLOGIES INCLUDED IN THE OCTOBER 2022 OPEN CALL AND THE REFERENCE COSTS OF ELECTRICITY PRODUCTION USING THESE

SAME TECHNOLOGIES BEFORE AND AFTER THE AMENDMENTS TO THE RES AND CHP SUPPORT SCHEME
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Renewable Electricity Self-Supply

Self-supply is the generation of electricity from
renewable sources using a production facility
connected to the internal low-voltage installation
of a building. Its purpose is for final consumers,
i.e., households or small business consumers, to
cover their own electricity consumption. The final
consumers feed their surplus electricity into the
distribution network and draw from the network
when the output of the self-supply device is insuf-
ficient. In this case, the distribution network acts
as a virtual storage or battery due to the mismatch
between the output of the consumer’s self-supply
device and the final consumer’'s consumption.

In 2016, when self-supply installations began to be
connected, only 135 self-supply installations with
a total connection capacity of 1.1 MW were con-
nected. In 2022, by contrast, 12,140 new installa-
tions were connected, with a total capacity of near-
ly 154 MW. In 2022, a total of 27,382 self-supply
devices with a total installed capacity of 349 MW
and an average installed capacity of 12.7 kW were
thus in operation. As the number of self-supply-
ing consumers grows, so does the average power
of self-supply devices — in 2016, for instance, the
average newly connected self-supply facility was
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12,140 new self-supply installations

with a connected capacity of 154 MW

rated at 8.1 kW. The increase in the power of
self-supply devices can be attributed to the in-
creasing use of electricity to heat buildings using
heat pumps and the emerging interest in using
self-supply measures to charge electric vehicles
at home.

Based on data from the last seven years, the En-
ergy Agency made an estimate of the increase in
the number (using a second-degree polynomial)
and total power of self-supply devices until 2023
(based on the average power of devices connect-
ed in 2022). Under such dynamics, almost 36,000
customers are expected to be self-sufficient in
electricity, with the total power of the self-supply
devices amounting to almost 465 MW by the end
of 2023.
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FIGURE 37: NUMBER AND INSTALLED CAPACITY OF SELF-SUPPLY DEVICES IN THE 2016-2022 PERIOD AND THE FORECAST UNTIL 2023
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According to the legislation, a self-supply device
may produce electricity using solar, wind, hydro or
geothermal energy, or it may be a CHP unit that
uses RES as the primary source. In practice, so-
lar power plants are overwhelmingly predominant
(27,345 devices), while there are only 34 devices
using hydropower and only three installations us-
ing wind power.

Among the existing self-supply devices, there are
no devices using geothermal energy as of yet, nor
any CHP units using RES as the primary source.

In the coming years, we expect an increase in
the number of production facilities for commu-
nity self-supply coming online. The first facility
for community self-supply, with a rated power of
14 kW, was connected in 2019. In 2020, four such
installations with a total connected capacity of
86 kW were connected. In 2021, 25 installations
with a total connected capacity of 1100 kW were
connected, while in 2022, 29 more installations
with a total connected capacity of 2000 kW were
connected. By the end of 2022, there were already
59 community self-supply facilities in operation,
totalling 3200 kW.
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FIGURE 38: NUMBER OF SELF-SUPPLY DEVICES IN 2016-2022 BY PRODUCTION SOURCE
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Due to the measuring method and the annual net-
ting of electricity produced and consumed, the an-
nual production of electricity in self-supply devic-
es connected behind the final consumer delivery
point can only be estimated. This estimate depends
on the type of production facility, the installed ca-
pacity and the reference monthly operating hours.

SOURCES: ENERGY AGENCY, SODO, EDC, BORZEN

As many as 99.8% of all self-supply devices are so-
lar power plants, which means that the estimated
electricity production depends heavily on the time
of year and geographical and weather factors. In
2016, the estimated amount of electricity produced
by self-supply devices was only 0.6 GWh, while in
2022 it was already at 288.3 GWh.

FIGURE 39: ESTIMATED OUTPUT OF SELF-SUPPLY DEVICES IN 2022 BY MONTH AND TECHNOLOGY
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Cohesion Policy Measures

Within the Operational Programme for the Imple-
mentation of the EU Cohesion Policy 2014-2020,
the Ministry of Infrastructure, under the specific
objective — Increasing the share of renewable en-
ergy sources in end-use / final energy consump-
tion — has already published a Call for Proposals
for co-funding the construction of new small-scale
solar electricity production facilities in 2021. EUR
67.6 million was available for co-financing the
purchase and installation of solar electricity pro-
duction facilities of up to 10 MW capacity. The total
financial incentive amount per project was limited
to 20% of the eligible costs of the investment, up
to @ maximum of EUR 200 per 1 kW of installed

capacity of the production facility. There were sev-
eral deadlines for the submission of projects to the
Call for proposals, which closed at the beginning of
2023. A total of EUR 23.1 million was distributed
among 321 projects.

At the end of 2022, the Ministry of Infrastructure,
within the framework of the Recovery and Resil-
ience Plan under the Green Transition, launched a
Call for proposals for co-funding the energy reno-
vation of publicly-owned multi-dwelling buildings
with EUR 5 million in funds provisionally allocated
and that will be open until the funds are used up.

Regulation of Network Activities

Unbundling of Activities

Electricity transmission and distribution compa-
nies are required to keep separate accounts for
each of their transmission and distribution activi-
ties, as they would be required to do if the distribu-
tion and transmission activities were carried out by
separate undertakings.

The service of general economic interest provided
by the transmission system operator (hereinafter:
the TS0) is performed by a legal entity that, in ad-
dition to the transmission activity, also performs
other non-electricity-related activities. In its annu-
al report, ELES discloses separate financial state-
ments for those activities, as well as the criteria
for the allocation of assets and liabilities, costs,
expenses and revenues used in the preparation of
separate accounting records and separate finan-
cial statements.

The service of general economic interest provided
by the distribution system operator (hereinafter:
the DS0) is performed by SODO as its only activity
and it does not prepare separate financial state-
ments for regulatory purposes.

Based on the approval of the Government of the
Republic of Slovenia, SODO delegated the services
of general economic interest provided by the DSO
to distribution companies. Distribution companies
engage in other non-electricity-related activities in
addition to the activity contractually delegated to
them by SODO. Therefore, the distribution compa-
nies maintain separate accounting records in their
books and draw up separate financial statements
for the activity contractually delegated to them by
SODO and for their non-electricity-related activi-
ties. In their annual reports, distribution companies
disclose separate financial statements for those
activities, as well as criteria for the allocation of
the assets and liabilities, costs, expenses and rev-
enues used in the preparation of separate account-
ing records and separate financial statements.
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Technical Services by the Operators

Ancillary Services

Ancillary services, which need to be provided by
the transmission system operator (TS0), are the
services required to maintain the normal opera-
tion of the entire electricity system. The Slovenian
electricity system features the following ancillary

The introduction of daily auctions for the

ancillary services of the automatic and
manual frequency restoration process
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services:

+ frequency containment process (FCP);

+ automatic frequency restoration process (aFRP);
+ manual frequency restoration process (mFRP);
 voltage and reactive power control; and

« black start services.

The TSO sources all ancillary services from provid-
ers in the market; the costs of their provision are
covered by the network charge for the transmis-
sion system.

Ancillary services are categorized into frequency
services, which encompass FCP, aFRP and mFRP,
and non-frequency services, which include volt-
age regulation and the provision of a black start.
Frequency ancillary services belong among the
balancing services in the electricity system in ad-
dition to purchasing on the balancing market. The
required scope of frequency services can be evalu-
ated using the volume of reserves in MW, while for
non-frequency ancillary services, an appropriate
geographical distribution of providers throughout
the transmission system is crucial. The FCP re-
serve is denoted by FCR, the aFRP reserve by aFRR
and mFRP by mFRR. For 2022, ELES has planned
the following reserve capacities for frequency an-
cillary services:

« FCR: +15 MW,
« aFRR: +60 MW, -60 MW,
* mFRR: +250 MW, =71 MW.

The projected total volume of frequency ancillary
services was the same in 2022 as in the previous
two years. This is because the TSO complied with
the provisions of the reserve sharing agreement
in the SCB (Slovenia, Croatia, Bosnia and Herzego-
vina) control block. At the block level, ELES must
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provide mFCR at the level of the potential outage of
the largest production and consumption unit. In the
SCB block, these are outages of the Krsko NPP and
the Avée PSHPP in the pumping regime. The partic-
ipating TSOs of the three countries each contribute
their share of the reserve, which is calculated in
accordance with the provisions of the control block
operating agreement.

In 2022, as in the previous year, there was full im-
plementation of the frequency ancillary services
of the provisions of Commission Regulation (EU)
2017/2195 of 23 November 2017 establishing a
guideline on electricity balancing (hereinafter: Reg-
ulation (EU) 2017/2195). These provisions man-
date the leasing of services on the basis of market
principles for the shortest possible leasing period,
with aFRR and mFRR leases to be performed sep-
arately for the positive and negative balancing di-
rections, and the leasing of balancing power to be
separated from the purchase of balancing energy.
In 2022, ELES chose the aFRP and mFRP providers
locally through the Slovenian balancing platform,
while the FCP providers were chosen through the
international platform FCR Cooperation, which
ELES has participated in since 2021.

The selection of FCR providers through the FCR Co-
operation takes the form of auctions for four-hour-
ly reserve provisioning products and thus partic-
ipation in the FCP. The auctions are conducted on
a common platform operated by one of the four
German TSOs.
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TABLE 13: THE PRICE OF FCR AND THE SHARE OF FCR LEASED IN SLOVENIAN SINCE 2022

Average price [EUR/MW/h] Lease cost [EUR] Share of FCR leased in Slovenia (%)
January 18.08 158,509.80 249%
February 20.38 186,744.25 20.3%
March 26.13 253,566.54 19.5%
April 22.58 196,374.69 16.8%
May 19.21 161,373.80 15.2%
June 17.94 84,407.25 12.6%
July 26.38 109,376.24 13.8%
August 32.94 112,989.51 8.7%
September 24.72 225,749.24 12.1%
October 32.67 362,447.69 24.7%
November 17.06 171,491.15 9.9%
December 19.92 194,026.98 12.4%
Total 16.87 2,217,057.14 15.72%

Table 13 shows the FCR costs by month. It likewise
shows the share of Slovenian FCR requirements
covered by Slovenian providers. The FCR prices
were a lot more stable than the year before but also
higher, on average. Hence, the total cost of provid-
ing this service increased by EUR 461,598.20. The
share covered by Slovenian providers was even
lower than in 2021, when it was 21.36%. There
are several possible reasons for this. Certainly, in
a period of very high energy prices, the providers
preferred to dedicate their full capacity to partici-
pation in the energy market than to offer a service
that, in the long term, due to the variance in the
power output, also contributes to shortening the
lifetime of certain components in the electricity
production facilities.

In 2022, ELES managed the aFRP service providers
for power (aFRR) and balancing energy separate-
ly. All providers with a valid certificate of techni-
cal competence for the provision of aFRP services
were eligible to participate in the aFRR auctions.
Each day, the selected aFRR providers had to pro-
vide an amount of energy corresponding to the

SOURCE: ELES, HTTPS://WWW.REGELLEISTUNG.NET

balancing capacity assigned at the auction, while
all providers with a valid certificate of technical
competence for the provision of aFRP services
could offer balancing energy up to the amount cor-
responding to the total recognised aFRR regulation
capacity.

In line with the provisions of Regulation (EU)
2017/2195, ELES ceased to hold annual aFRR and
mFRR auctions in 2022. Another important novelty
is the introduction of daily auctions, which started
on 1 February. With regards to aFRR, for the month
of January, ELES thus conducted a monthly auction
for each balancing direction for the total required
volume of 60 MW. Beginning with February, it con-
ducted monthly auctions for 36 MW of regulation
capacity, with an additional 24 MW of regulation
capacity secured at daily auctions. Unlike the pre-
vious year, no peak and off-peak products featured
in 2022, with only base-load products traded. Only
two bidders participated in the auctions through-
out the year, one providing services with conven-
tional production sources and the other with bat-
tery storage.
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TABLE 14:

AUCTION RESULTS FOR aFRR

Positive balancing direction (aFRR+)

Monthly auction for January

Allocated volume [MW] Price achieved [EUR/MW/h]
provider 1 29 7.99
provider 2 31 8.09
Monthly auction summary for the February-December period
provider 1 18 799
provider 2 18 8.09
Daily auction summary for the February—-December period
provider 1 " 799
provider 2 13 8.09

Negative balancing direction (aFRR-)

Monthly auction for January

Allocated volume [MW] Price achieved [EUR/MW/h]
provider 1 28 7.65
provider 2 32 7.75
Monthly auction summary for the February-December period
provider 1 17 7.65
provider 2 19 7.75
Daily auction summary for the February-December period
provider 1 " 7.66
provider 2 13 7.75

In 2022, ELES managed the mFRP service pro-
viders for power (mFRR) and balancing energy
separately. All providers with a valid certificate of
technical competence for the provision of mFRP
services were eligible to participate in the mFRR
auctions. Each day, the selected mFRR providers
had to provide an amount of energy corresponding
to the balancing capacity assigned at the auction,
while all providers with a valid certificate of tech-
nical competence for the provision of aFRP servic-
es could offer balancing energy up to the amount
corresponding to the total recognised aFRR regu-
lation capacity. ELES also has a five-year contract
with one of the mFRR providers for the provision of
178 MW of this service until the end of 2023. This
required ELES to lease, on an annual and monthly
basis, a total of 72 MW of reserves in the positive
direction for 2022, while for the negative direction,
ELES had to lease the entirety of the required re-
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serve in this way. Despite foreseeing a whole-year
mFRR- requirement of 71 MW, ELES only leased
this amount for January and February. In March,
ELES decreased this volume to 51 MW and then
further to 41 MW in April, a level that was then
maintained through the rest of the year. As in the
case of aFRR, daily auctions for mFRR were in-
troduced in February. Unlike aFRR, however, be-
ginning with that month, the monthly auctions for
mFRR were completely abolished, with providers
henceforth selected in daily auctions only. The auc-
tions for both mFRR+ and mFRR- had four partici-
pants each, but not the same ones. Auction partic-
ipants offered reserve capacity from conventional
production facilities and distributed sources, as
well as battery storage and through demand re-
sponse. The auction results are shown in 15.




TABLE 15: AUCTION RESULTS FOR mFRR

Positive balancing direction (nFRR+)

Five-year product

Already allocated volume [MW]

Price achieved [EUR/MW/h]

provider

178

6.22

Monthly auction for January

Allocated volume [MW]

Price achieved [EUR/MW/h]

provider 1 67 2.89
provider 2 5 2.78
Daily auction summary for the February—-December period

provider 1 14.50 3.04
provider 2 36.47 2.83
provider 3 5.34 2.90
provider 4 6.95 2.80

Negative balancing direction (mFRR-)

Monthly auction for January

Allocated volume [MW]

Price achieved [EUR/MW/h]

provider 2 44 3.97
provider 5 27 4.24
Daily auction summary for February

provider 2 42 4.18
provider 3 4 L4
provider 5 25 4.31
Daily auction summary for March

provider 2 34 4.18
provider 3 3 4.15
provider 5 14 4.31
Daily auction summary for the April-December period

provider 2 24.08 4.05
provider 3 4.63 3.99
provider 5 12.29 4.24

SOURCE: ELES
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ELES did not have a special selection process for
non-frequency ancillary service providers in 2022.
At the end of 2021, it added annexes to existing
contracts for the provision of voltage and reactive
power control and black start ancillary services for
2022.

Table 16 shows the total costs of individual an-
cillary services for 2022. Note that only the costs
funded from the network charge for the transmis-
sion system are shown. These are the costs of all
non-frequency ancillary services and the costs of
leasing reserves for frequency ancillary services.
It needs pointing out that energy activation costs

for frequency ancillary services are funded from
the imbalance settlement, the costs of which are
covered by the balance-responsible parties.

The total costs of the ancillary services in 2022
were higher than in 2021 by about EUR 632,624,
but still lower by about EUR 5 million than in 2020.
They were higher for all items except for negative
mFRP, where they decreased significantly. This
was mainly due to the reduction in the required re-
serve for this service, which was two times lower,
as described above. The increased cost of other
ancillary services was largely due to developments
in the European energy market.

TABLE 16: COSTS OF ANCILLARY SERVICES IN 2022 FUNDED BY THE NETWORK CHARGE

Ancillary service Annual cost not including VAT [EUR]
FCP 2.374.468
Positive aFRP 4.527.926
Negative aFRP 4.337.560
Positive mFRP 11.622.252
Negative mFRP 1.040.930
Voltage and reactive power control 4.827.245
Provision of a black start 1.298.154
Total 30.028.535

Balancing and Imbalance Settlement

The entity responsible for balancing the deviations
of the electricity system from the forecasts in Slo-
venia is the transmission system operator, ELES.
Minor system imbalances are balanced by tapping
into the automatic frequency restoration reserve
(aFRR), while larger imbalances require either the
activation of the manual frequency restoration re-
serve (MFRR) or buying/selling energy on the bal-
ancing market. The costs associated with balanc-
ing are covered by the balance-responsible parties
using imbalance settlement, which features a
chargeable interval of 15 minutes.

The Slovenian power exchange index (SIPX) is used

to calculate the basic prices of CIDOS and Cneg imbal-
ances, and therefore also the derived prices of C'__
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A marked increase in energy imbalance costs

and C'neg imbalances. In 2022, the average month-
ly value of the SIPX was 273.72 EUR/MWh, which
is 159.12 EUR/MWh or 138.85% more than in the
previous year. The SIPX reached its highest value
(879.29 EUR/MWh) on 22 August in the 21st hour
and its lowest (0 EUR/MWh) on 14 April in the 15th
hour.




TABLE 17: AVERAGE, MAXIMUM AND MINIMUM VALUES OF C’

02000 /4 *

In 2022, the average derived price for negative im-
balances C'neg (the short position of the balance-re-
sponsible party) was 307.16 EUR/MWh, while
the price for positive imbalances C'pos (the long
position of the balance-responsible party) was
214.23 EUR/MWAh. In this period, the highest price
of C'neg was 1,148.27 EUR/MWh, and the highest
price of C'pos was 879.29 EUR/MWh. In the same pe-
riod, the lowest price of C'neg was 0 EUR/MWh, and

NEG”

the lowest price of C'pos was —431.42 EUR/MWh.
Table 17 shows the imbalance prices and the SIPX
index in 2022 and 2021. An extraordinary increase
in all prices is noticeable — a consequence, of
course, of the energy crisis, which had been on-go-
ing since the second half of 2021 and was further
exacerbated by the outbreak of the war in Ukraine
in February 2022.

C’.os AND THE SIPX IN 2021 AND 2022

2022 [EUR/MWh] 2021 [EUR/MWh]
Cl., C... SIPX C., C.., SIPX
Average 307.16 214.23 27446 135.49 86.47 115.04
Maximum 1148.27 879.29 879.29 724.86 533.19 533.19
Minimum 0.00 ~431.42 0.00 ~41.72" 7094 -66.18

* The Report on the Energy Situation in Slovenia in 2021 gives an incorrect value of -70.94 EUR/MWh

Figure 40 shows the trends in the derived imbal-
ance prices of C'lDOS and C'neg and the Slovenian
power exchange price index (SIPX) in 2022. Due to
the copious amounts of 15-minute data, the graph

SOURCE: BORZEN

uses the daily averages of SIPX, C'IDOS and C'neg, Yo}
the extremes of individual prices are not visible on
the graph.

FIGURE 40: AVERAGE DAILY VALUES OF THE BASIC IMBALANCE PRICES C', . AND C’, .. AND THE SIPX INDEX
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The diagram in Figure 40 clearly shows three
sharp price increases. The first occurred imme-
diately after the outbreak of the war in Ukraine
at the end of February, the second at the end of
the summer, when market participants began
to anticipate with concern the uncertain natural
gas supply situation in the coming winter, and
the third, less pronounced, occurred at the actual
onset of the cold winter days in the last third of
November, lasting until the start of the Christmas
holidays. The prices settled down in October and
November, mainly due to the adoption of Council
Regulation (EU) 2022/1854 of 6 October 2022 on
an emergency intervention to address high energy
prices, along with the measures taken by individ-
ual Member States on the basis of the provisions
of this Regulation. The average monthly prices of

the negative energy imbalances C'neg ranged from
215.38 EUR/MWh in April to 538.37 EUR/MWh in
August, while the prices of the positive imbalanc-
es C'pOS ranged from 145.83 EUR/MWh in April to
372.93 EUR/MWh in August. The greatest differ-
ence between C'neg and C'DOS was 165.44 EUR/MWh,
recorded in August, and the lowest was
50.14 EUR/MWh in March. The average difference
between C'neg and C'pOS in 2022 was 92.72 EUR/MWh,
or almost twice what it was in the previous year,
which was 48.86 EUR/MWh.

Figure 41 shows the total positive and negative im-
balances of all the balance-responsible parties in
Sloveniain 2022, as well as the total imbalances of
the Slovenian regulation area.

FIGURE 41: TOTAL IMBALANCES IN THE SLOVENIAN ELECTRICITY SYSTEM IN 2022
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The highest positive imbalances of the balance-re-
sponsible parties were recorded in December and
the highest negative ones in January. The total
positive annual imbalances of the regulation area
amounted to 114,662 MWh, and the negative to
-132,877 MWh. At the same time, the total positive
annual imbalances of all the balance-responsible
parties amounted to 304,004 MWh, and the neg-
ative to =210,779 MWh. Compared to the previous
year, the total positive and negative imbalances in
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Total negative imbalances of the regulation area

SOURCES: BORZEN, ELES

the regulation area, as well as the total positive
imbalances of the balance-responsible parties, in-
creased in 2022. The total negative imbalances of
the balance-responsible parties, on the other hand,
decreased somewhat. The trends in imbalances
over the last five years are shown in Table 18; it
should be noted that all imbalances are treated in
accordance with the new Rules on the Operation of
the Electricity Market.
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TABLE 18: TRENDS IN THE TOTAL IMBALANCES OF THE BALANCE-RESPONSIBLE PARTIES AND THE REGULATION AREA IN SLOVENIA IN

THE 2018-2022 PERIOD

2018 2019 2020 2021 2022
Total positive imbalances of balance-responsible parties [MWh] 251,711 278,713 245,421 245,997 304,004
Total positive imbalances of the regulation area [MWh] 87,206 98,471 90,606 109,557 114,662
Total negative imbalances of balance-responsible parties [MWh] 168,692 152,982 177,614 236,796 210,779
Total negative imbalances of the regulation area [MWh] 83,750 57,541 53,215 83,639 132,877

As in all the previous years, the system and the bal-
ance-responsible parties deviated more in the pos-
itive than in the negative direction. The main rea-
son for this is probably the imbalance settlement
methodology used in Slovenia, which is based on
two prices, between which there is normally a sig-
nificant difference. This fact encourages traders to
secure energy surpluses rather than deficits, as
this reduces their risks in the market. The large

Quality of Supply

At the system level, the regulation of the quality
of supply aims to improve or maintain the exist-
ing level at optimised costs. Various activities are
carried out to address the quality of supply, such
as monitoring, reporting and analysing data on
the following observed dimensions: continuity of
supply, commercial quality, and voltage quality. In
addition, the Energy Agency performs quality of
supply regulation by publishing data and analyses
in its report on the quality of supply®.

Continuity of Supply

The data on the continuity of supply is collected, re-
ported and analysed using a uniform methodology,
This ensures the mutual comparability of data on
the quality of supply among the distribution com-
panies and also the international comparability of
the achieved parameters of continuity of supply at
the EU level.

Interruptions caused by electricity system operators
or distribution companies are classified as internal
events, while interruptions caused by third parties
are classified as external events. Unexpected or un-
foreseen events that are not attributable to electric-
ity system operators or distribution companies, or
third parties, can be classified as force majeure.

38

SOURCES: BORZEN, ELES

share of positive imbalances can also partially be
attributed to an increasing share of unpredictable
generation from renewable sources. Imbalances
at the level of the balance-responsible parties are
larger than those at the level of the regulation area,
since the balance-responsible parties often devi-
ate in opposite directions and thus partially cancel
out.

In 2022, the Energy Agency carried out an audit
of the data on the continuity of supply reported by
one of the distribution companies for the 2021 fi-
nancial year and identified considerable progress
in the area of reporting as stipulated in the Le-
gal Act on the Rules for Monitoring the Quality of
Electricity Supply. As part of the audit process, the
Energy Agency also assessed the effectiveness of
the process of monitoring the continuity of supply;
notwithstanding certain shortcomings, the compa-
ny's processes were assessed as sufficient for the
purpose of monitoring the continuity of supply.

154 minutes was the duration
of the average electricity supply interruption,
the lowest value since the Energy Agency

started monitoring the continuity
of supply data.

The annual reports on the quality of supply are available on the Energy Agency’'s website.
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Based on the data on the SAIDI and SAIFI indica-
tors, calculated at the level of individual distribu-
tion companies, the Energy Agency calculated the
aggregate value of these indicators considering
the number of all the consumers in Slovenia. The
monitoring of the SAIDI and SAIFI parameters over
the observation period has identified a gradual im-
provement in the level of quality of supply. In 2022,
the electricity supply to each customer was inter-
rupted 2.25 times on average for an average dura-
tion of 154.2 minutes.

The Energy Agency also monitors the MAIFI pa-
rameter, which is calculated similarly to the SAIFI

parameter and indicates short-term interruptions
of under three minutes, which are not classified by
causes. In recent years, the MAIFI parameter has
shown some volatility, with the improvement in
2021 followed by another decline in 2022.

Figures 42 and 43 show the SAIDI in SAIFI indica-
tors for unplanned long-term interruptions, classi-
fied by causes of interruption (internal and exter-
nal events, and force majeure), for the 2018-2022
period, while Figure 44 shows the MAIFI indicator
for the same observed period. All the indicators are
calculated at the national level.

FIGURE 42: SAIDI FOR UNPLANNED LONG-TERM INTERRUPTIONS, CLASSIFIED BY CAUSES, IN THE 2018-2022 PERIOD
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Figures 45 and 46 show the aggregate value for the
SAIDI and SAIFI indicators for unplanned, planned,
and all interruptions in Slovenia in the 2018-2022

period.

FIGURE 45: SAIDI FOR ALL LONG-TERM INTERRUPTIONS, CLASSIFIED BY CAUSES, IN THE 2018-2022 PERIOD
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FIGURE 46: SAIFI FOR ALL LONG-TERM INTERRUPTIONS, CLASSIFIED BY CAUSES, IN THE 2018-2022 PERIOD
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In 2022, the Energy Agency also continued to mon-
itor the data on supply continuity in the CDSs. This
year, the CDSs did not receive any complaints from
consumers with regard to the continuity of sup-
ply; however, they did record electricity supply

interruptions, as shown in Table 19. The relative-
ly small number of recorded outages is a conse-
quence of the methodology employed to monitor
electricity supply continuity, in which only outages
at the medium voltage feeder level are recorded.

TABLE 19: OVERVIEW OF THE NUMBER OF INTERRUPTIONS IN CDSS, CLASSIFIED BY CAUSES IN 2022

Number of electricity supply Petrol Ravne Petrol Store Jesenice Sij Acroni Talum Salonit
interruptions in 2022 Ccbs cbs CcbDs cbs cbs cbs
Unplanned interruptions 0 0 0 1 0 0
internal events 0 0 0 4 0 1
external events 0 0 0 0 0 0
force majeure 0 0 0 0 0 0
Planned interruptions 10 1 0 0 0 9
Short-term interruptions 0 0 0 0 0 1

Commercial Quality

The required level of commercial quality is deter-
mined by the system and guaranteed standards
for commercial quality. A breach of the guaranteed
commercial quality standards defined by the En-
ergy Agency may bring financial consequences for
the service provider, i.e., payment of compensation
to the consumer concerned. On the basis of system
standards, a consumer can expect a certain quality
level, as these standards indicate the average lev-
el of service quality or the share of all customers
provided with the required service quality.

In 2022, no compensation for a breach of guar-
anteed standards was paid. Based on the three-
year trend of commercial quality parameters,
we conclude that the level of commercial qual-
ity has generally remained steady; by contrast,
there has been a decrease in quality in the area
of connection-related services. In most areas of
the distribution system, the time taken to issue a

SOURCES: CDSs

The level of commercial quality

of services in the area of connection-related

services remains unsatisfactory,
with connection approvals for self-supply
devices taking too long to issue.

connection approval has increased beyond the
minimum standard requirements, largely due to
difficulties in connecting self-supply devices.

Table 20 shows the ranges (minimum and
maximum values) of the commercial quality
parameters in the 2020-2022 period.

v
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TABLE 20: RANGE OF THE COMMERCIAL QUALITY INDICATORS IN THE 2020-2022 PERIOD
Commercial quality parameters 2020 2021 2022

Min. Max. Min. Max. Min. Max.

Connection-related services
Average time to issue an approval for connection [days] 8.3 24.6 10.4 479 18.2 36.7
Average time to issue a cost estimate or proforma invoice for simple works [days] 3.1 5.2 2.8 7.9 2.8 7.7
Average time to issue a contract for connection to the LV system [days] 2.7 10.8 2.0 14.2 4.3 22.6
Average time to activate a connection to the system [days] 0.6 7.8 1.6 59 1.7 7.3
Customer service
Average response time to consumers’ written questions, complaints, or enquiries 2.0 4.3 1.3 3.3 1.7 3.8
[days]
Average hold time in the call centre [s] 12.0 921 13.0 93.7 5.0 87.9
Call centre performance indicator [%] 89.0 93.8 88.0 94.0 83.0 94.5
Technical services
Average time to restore the supply following a failure of a current limiting device 0.9 1.7 0.8 2.2 1.1 2.2
(06:00-22:00)
Average time to restore the supply following a failure of a current limiting device 0.8 2.4 1.2 6.1 1.0 2.0
(22:00-06:00)
Average response time to voltage quality complaints [days] 13.7 18.8 14.4 31.9 141 25.1
Average time to resolve voltage quality inconsistencies [months] 1.1 35.6 0.3 41.8 0.0 29.3
Metering and billing
Average time to remedy meter failures [days] 3.3 9.6 3.3 9.6 1.4 5.6
Average time to restore supply following disconnection due to non-payment [h] 0.1 9.1 0.1 9.2 0.1 6.3

SOURCE: ENERGY AGENCY

In relation to commercial quality, data on consum-
er complaints is also collected through a standard-
ised procedure. 2022 saw a significant increase in
the total number of complaints, most often due to
delays in issuing a connection approval, which in
most cases were found to be justified and were as-
sociated with connecting self-supply devices and
exceeding the maximum time to resolve voltage
guality deviations. Both of these had already repre-

The share of justified complaints
due to a delay in issuing a connection

approval is mostly associated with the
connection of self-supply devices

sented the most frequent grounds for complaints
in the past.

There have also been many more largely unjusti-

fied complaints about delays in repairing a meter
malfunction.
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The increasing share of justified complaints due to
a delay in issuing a connection approval is mainly
linked to the pressing issue of connecting self-sup-
ply devices. The data on commercial quality com-
plaints for the 2020-2022 period is summarised in
Table 21.
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TABLE 21: NUMBER AND SHARES OF JUSTIFIED COMMERCIAL QUALITY COMPLAINTS IN THE 2020-2022 PERIOD

Reason for complaint Total number of Number of justified Share of justified
complaints complaints complaints
2020 2021 2022 2020 2021 2022 2020 2021 2022

Connection activations

Exceeding the time to activate the 0 1 1 0 0 1 - 0% 100%
connection to the system

Inadvertent disconnection due to an 1 4 0 1 4 0 100% 100% -
error by the maintenance crew

Quality of supply

Exceeding the maximum time to resolve 4 15 22 3 3 11 75% 20% 50%
voltage quality deviations

Exceeding the time limit to respond to a 7 0 4 b 0 3 86% - 75%
voltage quality complaint

Exceeding the maximum permitted 2 0 0 0 0 0 0% - -
duration and number of unplanned
long-term interruptions (only applies to
final consumers on the MV system)

Metering

Delay in repairing a meter malfunction 1 1 86 0 1 3 0% 100% 3.5%

Billing, invoicing and debt collection

Delay in responding to consumers’ 1 2 25 1 2 8 100% 100% 32%
written questions, complaints or
enquiries

Connection-related services

Delay in issuing a connection approval 0 14 50 0 8 40 - 57% 80%

Consumer services

Failure to notify consumers about a 2 7 5 0 6 0 0% 86% 0%
planned interruption in time

TOTAL 18 44 193 1" 24 66 61% 55% 32.7%

SOURCE: ENERGY AGENCY

In 2022, the CDSs continued to monitor commer-
cial quality. Due to greater system rigidity and a
relatively low number of consumers, the CDSs did
not receive any consumer complaints relating to
commercial quality.
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FIGURE 47: THE OVERALL VOLTAGE QUALITY PARAMETER BY INDIVIDUAL VOLTAGE LEVEL IN THE DISTRIBUTION SYSTEM OVER THE

Voltage Quality

The two system operators and the distribution
companies are required to perform regular mon-
itoring at the border of the transmission and dis-
tribution networks, and at delivery points for larger
users. In addition, occasional monitoring is carried
out according to a predefined plan. When address-
ing a consumer’'s complaint, the voltage quality is
monitored for at least one week. The voltage qual-
ity is also monitored as part of the procedure for
issuing connection approvals, before a new con-
sumer is connected.

On the basis of continuous voltage quality moni-
toring, an overall voltage quality parameter is
calculated, reflecting the proportion of weeks in
a calendar year during which the voltage quality
parameters were in compliance with the require-
ments of the technical standard.

2018-2022 PERIOD
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The number of complaints regarding voltage
quality, which had been sharply increasing

for several years, has now slowed down.

Figure 47 shows the overall voltage quality pa-
rameter as derived from supply voltage deviations,
harmonics and flicker for the HV and MV levels of
the distribution system over the 2018-2022 period.
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Figure 48 shows the trend in voltage quality com-
plaints for individual distribution companies and
for the entire territory of Slovenia. In recent years,
the total number of complaints has been rising in-
creasingly steeply, which could be a confirmation
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HV BMV

SOURCE: ENERGY AGENCY

of the growing difficulties in operating the distribu-
tion network due to the accelerated connection of
new consumers with devices such as self-supply
facilities and heat pumps.
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FIGURE 48: NUMBER OF VOLTAGE QUALITY COMPLAINTS BY DISTRIBUTION COMPANY AND IN SLOVENIA IN GENERAL IN THE 2018-2022
PERIOD
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In 2022, despite the slight deterioration of the over-
all voltage quality parameter, the total number of
voltage quality complaints decreased. The number
of justified complaints likewise decreased, as is ev-
ident in Figure 49.

FIGURE 49: SHARE OF JUSTIFIED AND UNJUSTIFIED VOLTAGE QUALITY COMPLAINTS IN THE 2018-2022 PERIOD

Justified and unjustified voltage quality
complaints (%)

2018 2019 2020 2021 2022

m Share of justified complaints B Share of unjustified complaints

SOURCE: ENERGY AGENCY
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ELES carried out continuous monitoring of the
voltage quality in the high-voltage network at 204
connection points between the distribution sys-
tem, producers and direct consumers. As in pre-
vious years, there have been repeated breaches
of the standards due to the occurrence of flick-
er. Non-compliance of flicker with the standard
was found at 95 measuring points, with an aver-
age out-of-compliance period of 10.9 weeks per
non-compliant measuring point. No other breach-
es of voltage quality compliance were observed in
the transmission system.

In 2022, voltage quality monitoring according to
the standard was also conducted by the CDSs. The
values were found to be beyond the limits of the
standard due to flicker for most of the year at the
35 kV voltage level in CDS Store, which is beyond
the control of the CDS operator. The CDS operators
did not receive any complaints in the area of volt-
age quality monitoring, however.

Multi-Year Development of the Electricity Network

Every other year, the electricity system operators
are required to formulate ten-year development
plans for the electricity transmission and distri-
bution system. The plans must take into account
the country’s strategic energy goals, be develop-
mentally coherent and formulated according to the
prescribed methodology, which takes into account
the long-term consumption forecasts, analyses of
expected operating conditions, the degree of relia-
bility of the supply to consumers, economic analy-
ses, as well as potential locations of new produc-
tion sources.

Planning in the transmission system operator's
development plan starts with an analysis of the
transmission system conditions. The development
plan must include an analysis of consumption cov-
erage with the existing production sources and the
sufficiency of these sources, as well as an assess-

ment of the necessary transmission capacity to de-
termine the time dynamics of planned investments
and to evaluate them financially.

The DSO's development plan must include an
analysis of the period covered by the previous de-
velopment plan, an analysis of the electricity and
electric power consumption forecast, and a coun-
try-wide distribution infrastructure investment
plan, which must also be financially evaluated. In
their development plans for the 2021-2030 period,
the electricity system operators take into account,
inter alia, the various scenarios for a transition to a
low-carbon society as set out in the NECP and the
related investments in the electricity infrastruc-
ture, valued at EUR 590 million by the transmis-
sion system operator and at over EUR 4.2 billion
over the ten-year development plan period by the
distribution system operator.

FIGURE 50: ASSESSMENT OF INVESTMENT RISKS FROM THE DEVELOPMENT PLANS PREPARED BY THE ELECTRICITY SYSTEM
OPERATORS FOR THE 2021-2032 PERIOD
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With the entry into force of the ESA, the authority
to approve electricity system operators’ develop-
ment plans was transferred from the Minister re-
sponsible for energy to the Agency, which in early
2022, issued the Legal Act on the Methodology for
the preparation of development plans of the elec-
tricity system operators. The Act encompasses the
requirements of the national and European leg-
islation related to the development of electricity
networks. At the end of 2022, the Agency received
both of the electricity system operators’ develop-
ment plans for the 2023-2032 period and issued
approvals to both at the beginning of 2023. Com-
pared to the distribution system operator’s previ-
ous development plan, which had been formulated
on the basis of the targets set out in the NECP, the
plan for 2023-2032 shows a significant reduction
in investments in the distribution infrastructure.
The distribution system operator justifies this on
the basis of improvements in input data and tak-
ing into account the implementation of flexibility as
an alternative to grid reinforcements. However, the
transmission system operator’'s development plan
for the 2023-2032 period does show a significant
increase in the value of investments in the years
up to 2028 compared to the previous development
plan — a result of the implementation of the Green-
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Switch smart grid project, which the transmission
system operator has developed together with the
transmission system operators of Austria and Cro-
atia.

That said, in light of the reduced value of invest-
ments in the 2023-2032 development plan, the
qguestion arises as to whether the distribution
system operator and the owners of the distribu-
tion network will be able to realise the planned
investments. In the investment plans submitted
for the 2021-2023 period, the planned investment
funds are significantly lower than those proposed
in the development plan. In fact, the discrepancy
between the resources needed to realise the devel-
opment and investment plan and the available re-
sources has been increasing over the years. While
investment realisation in 2021 at least somewhat
exceeded the investment plan, this was not the
case in 2022, with investment realisation signifi-
cantly lower than the values indicated in both the
development and the investment plan. In terms of
the planned investment values, 2023 sees an even
greater disparity between the development plan
and the investment plan, which calls into question
the implementation of the national targets set out
in the NECP.

FIGURE 51: COMPARISON OF THE AMOUNTS IN THE DEVELOPMENT AND INVESTMENT PLANS FOR THE ELECTRICITY DISTRIBUTION
SYSTEM ALONG WITH THE REALISATION
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Supervision over the Implementation of Electricity System Operators’ Development Plans

In 2022, the transmission system operator allocat-
ed EUR 79.4 million to investments, which is 44.6%
more than the resources envisioned in the devel-
opment plan/regulatory framework. Out of that
amount, EUR 60.9 million was allocated to new
investments, EUR 9.2 million to reconstructions,
and EUR 9.3 million to other business investments.
The largest share, 63.1%, was allocated to network
investments, followed by smart grid investments
(20.3%), and other business investments (11.7%). A
smaller share comprises investments into second-
ary equipment and telecommunications and oper-
ational investments. Among the new constructions,

the investments that stand out in terms of value
include the completion of the 400 kV cross-border
transmission line Cirkovce—Pince for EUR 22.4 mil-
lion, a EUR 10.4 million investment in consumer
electricity use optimisation, and the construction
of the 400/110 kV transformer installation at DTS
Bericevo for EUR 7.9 million. In terms of recon-
structions, significant investments include the ren-
ovation and replacement of electrical equipment
worth EUR 4.7 million and secondary equipment
worth EUR 2 million in the distribution-transform-
er stations in the transmission system.

FIGURE 52: TRANSMISSION SYSTEM OPERATOR AND DISTRIBUTION SYSTEM OPERATOR INVESTMENTS FOR 2018-2022
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In 2022, the DSO and the owners of the distribu-
tion system earmarked EUR 116.3 million for in-
vestments into the distribution network, which is
only 87.1% of the funds planned in the regulatory
framework, and only 52.9% of the funds planned
in the development plan. Out of that amount, EUR
63.5 million was allocated to new investments, EUR
34.8 million to reconstructions, and EUR 18 million
to other business investments. In terms of volt-
age level, the majority of the investments, 39.5%,
were in the medium-voltage network, followed by
28.1% in the low-voltage network and 18.1% in
the high-voltage network. The remaining amount
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2020 2021 2022

B Distribution system operator

SOURCES: ELES, SODO

The lowest realisation of investments by

the distribution system operator since 2015

comprises investments in secondary equipment
(12.6%) and other business investments. By type,
investments in medium-voltage underground lines
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dominated in terms of new constructions, followed
by investments in low-voltage underground lines
and HV/LV substations. Regarding reconstructions,
most of the funds were allocated to low-voltage
underground lines and HV/LV substations. In 2022,
the lowest realisation of the DSO's investments,
in terms of value, in the post-2015 period was re-
corded, which is largely due to the liquidity prob-
lems of the distribution companies as a result of
the measure taken by the Government of the Re-
public of Slovenia that involved reducing all tariff
rates for the billed capacity and effective energy
received for all consumer groups to zero from 1
February to 30 April 2022.

In recent years, the share of underground lines
in the distribution system has been increasing by

70

60

Share (%)

2018 2019 2020

53.4% share of underground lines

in the distribution system

1.1% a year on average, representing 53.4% of all
the distribution lines at the end of 2022, or 40.3%
when looking only at the MV distribution lines. If
growth continues at this rate, we will barely ap-
proach the NECP target of at least 50% of under-
ground MV lines by 2030 to increase the resilience
of the electricity distribution network.

FIGURE 53: GROWTH IN THE SHARE OF UNDERGROUND DISTRIBUTION LINES IN THE 2018-2022 PERIOD AND A PROJECTION FOR 2030
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SOURCES: ENERGY AGENCY, SODO, EDC
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TABLE 22: ELECTRICITY TRANSMISSION AND DISTRIBUTION INFRASTRUCTURE IN SLOVENIA AT THE END OF 2022

Transmission system

400-kV line 828 km
220-kV line 328 km
110-kV line 1,958 km
HV/HV DTS 8
110-kV DS 1
Distribution system

110-kV lines 922 km
35-kV, 20-kV, 10-kV lines 18,518 km
0.4-kV lines 45,506 km
110-kV/MV DTS 96
MV/MV DTS 7
MV DS 79
MV/LV TS 18,542

SOURCES: ELES, SODO, EDCS

Development of the Advanced Metering System in Slovenia

Slovenia is one of the leading European countries
in terms of the installation of advanced metering
devices. At the end of 2022, no fewer than 91.9%
of consumers connected to the distribution system
were equipped with advanced metering devices,
and 89.2% were included in remote meter reading.

Unfortunately, the installed metering devices are
still lacking the minimum level of functionality re-
quired to provide the metering data necessary for
the effective development of the electricity mar-
ket. The provision of 15-minute metering data is of
particular concern, as it impedes the transition to
the new network charge calculation methodology.
Roughly 20% of the consumers’ metering devices
lack the 15-minute acquisition interval capability
entirely, whereas with the rest, the availability of
this data is unstable and dependent on the network
conditions. An additional problem is the difficulty
of processing such a large amount of data in the
distribution companies’ measuring centres, as the

REPORT ON THE ENERGY SITUATION IN SLOVENIA IN 2022

91.9% of consumers connected to the
distribution system were equipped with

advanced metering devices;

20% of those do not permit data acquisition
at 15-minute intervals

tools that have been used thus far have proved un-
suitable.

The case study below provides a more detailed
overview of the situation with regard to metering
devices with a 15-minute data resolution evaluated
through key indicators (see subsection Providing
Consumers with Standardised Data Services).
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FIGURE 54: TREND OF DEPLOYMENT OF ADVANCED METERING DEVICES IN THE 2018-2022 PERIOD
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Development of Smart Grids and the Deployment of New Technologies

Smart grid development in Slovenia is defined, in
terms of substance, by the study Update of the Na-
tional Smart Grid Roadmap®. This study lists the
key projects that, through the use of the technolo-
gies identified in the study, are expected to contrib-
ute to achieving the national targets in an optimal
way. For distribution companies, the emphasis is
on new, smart-grid-supported planning and oper-
ational approaches, while on the transmission net-
work, the focus is on intersectoral integration.

In the 2022 regulatory period, the Energy Agency
continued promoting smart grid investments, as

Smart Grid Investments

In 2022, the Energy Agency has not received any
new project applications for smart grid invest-
ments. Two major smart grid projects, NEDO and
SINCRO.GRID, are winding down. The GreenSwitch
project has commenced, which involves a consorti-
um of companies from Slovenia, Austria and Croa-
tia and is coordinated by ELES. The project aims to
optimise the level of utilisation of the existing elec-
tricity infrastructure and to enable the integration
of new technologies and advanced functionalities
into the transmission and distribution networks in
Austria, Croatia and Slovenia.

36

well as research and innovation by the electrici-
ty system operators, through dedicated incentive
schemes. The schemes have remained unchanged
since the 2019-2021 regulatory period and were
presented in detail in the Report on the State of the
Energy Sector in Slovenia in 2020.

On its website, the Energy Agency publishes re-
search and innovation project applications and ba-
sic information about the investment projects, as
well as reports on all the projects it has qualified
under its regulatory methodology. In addition to
this, it supervises the qualified projects.

Due to the mechanism for accounting for devia-
tions from the regulatory framework, the invest-
ment realisation data for 2022 is not available.
All of the values below therefore pertain to 2021.
Figures 55 and 56 show the structure of invest-
ment realisation by the electricity system opera-
tors and electricity distribution companies (EDCs)
by smart grid function.

Update of the national smart grid roadmap, study No: 2444, EIMV, FE, FERI, Ljubljana, November 2020
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The total value of ELES' investments in smart grids
amounted to approximately EUR 37.35 million,
making up 24.5% of the company's total invest- A total of EUR 38.1 million in
ments in that year. More than half of that (54.7%) is smart grid investments in 2021
accounted for by the installation of battery storage
in the scope of the SINCRO.GRID project.

The total value of EDCs' investments in smart
grids®” amounted to approximately EUR 0.78 mil-
lion, making up 0.56% of the total investments in
distribution that year. The investments were split
between mass data processing and automatic
feeder and line switching in the MV network as part
of the 2nd phase of the NEDO project.

FIGURE 55: STRUCTURE OF ELES’ INVESTMENTS IN 2021 BY SMART GRID FUNCTION

Other
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1.4%  Continuous monitoring, visualisation
and management
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Dynamic capacity determination
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and reconnection
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power control
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Real-time consumption
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optimisation
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3.6%

20,436,508 EUR
54.7%

SOURCE: ENERGY AGENCY

37 In 2021, Elektro Ljubljana was the only distribution company to invest in smart grids.
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FIGURE 56: STRUCTURE OF DISTRIBUTION INVESTMENTS IN 2021 BY SMART GRID FUNCTION
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project application submitted to the Energy Agen- At the distribution level, there still aren’t
cy. Incentives are granted on the basis of the qual-

ification of the project and an assessment of the

enough investments into smart grids, which is
inconsistent with the development strategy

associated activated assets, which must meet the
definition of smart grids and smart energy infra-
structure as set out in the general act governing
the methodology for determining the regulatory
framework. The Energy Agency grants incentives
on the basis of an assessment of the assets that
are actually activated under the qualified smart
grid project as reported by those with a report-
ing obligation in the annual process of identifying
deviations from the regulatory framework. Figure
57 shows a comparison of the carrying amounts
of the assets activated under smart grid projects
that were granted an incentive and the carrying

38

amounts of smart grid assets for which companies
do not receive incentives. At the distribution level,
SODO received an investment incentive in 2019,
while Elektro Ljubljana did not apply for an incen-
tive for investments in 2020 and 2021. The rest of
the EDCs did not invest in smart grids, despite the
revised strategy for smart grid development®.

EIMV, UM-FERI, UL-FE, Update of the National Smart Grid Roadmap, study No: 2444, 2020
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FIGURE 57: OVERVIEW OF THE CARRYING AMOUNT OF ACTIVATED SMART GRID ASSETS BY COMPANY
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The data shows that the distribution companies
continue to be generally passive in terms of invest-
ments in smart grids, with only SODO and Elektro
Ljubljana reporting such investments. The distri-
bution system investments in question fall short of
the projections in the smart grid strategy set out
and, as a consequence, may hinder the develop-
ment of the grid needed to achieve the green tran-
sition objectives. Investments by SODO are linked
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to the implementation of the ELES-led SINCRO.
GRID project. Similarly, four®? of the EDCs are in-
volved, as infrastructure owners, in the implemen-
tation of the NEDO project, likewise led by ELES.
At the end of the project, part of the NEDO project
assets is expected to be transferred from ELES to
the EDCs, since some of the assets currently held
by ELES are essentially intended for use in distri-
bution.

Projects Included in the Research and Innovations Scheme

In 2022, the Agency received 9 applications for the
qualification of projects for the research and inno-
vation scheme (R&l scheme). 10 projects qualified*
and 10 were finished. By the end of 2022, only two
projects remained in the process of qualification.
Figure 58 shows the number of applications for
the qualification of projects under the R&l scheme
by individual year. The applications processed in
2022 included no projects featuring performance
incentives by the Energy Agency aimed at elimi-
nating regulatory barriers to the implementation
of innovative measures that are not possible under
the existing regulatory framework and that involve

39 Elektro Celje, Elektro Ljubljana, Elektro Maribor, Elektro Primorska
40 Some of the applications were submitted in 2021.
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10 projects newly qualified

for the R&l scheme

the active participation of consumers. Compared to
previous years, the number of applications in 2022
has been stabilising.
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FIGURE 58: OVERVIEW OF THE NUMBER OF APPLICATIONS FOR THE QUALIFICATION OF PROJECTS UNDER THE RESEARCH AND
INNOVATION INCENTIVE SCHEME
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Figure 59 features an overview of the central ture resilience, including cybersecurity. The share
subjects of all the projects qualified by the end  of projects addressing flexibility and the share of
of 2022. The structure of the subjects is similar  projects addressing the use of mass data for the
to the previous year. There has been a noticeable  benefit of the electricity system remain high.
increase in projects addressing critical infrastruc-

FIGURE 59: STRUCTURE*' OF THE MAIN TOPICS OF QUALIFIED PROJECTS UNDER THE RESEARCH AND INNOVATION INCENTIVE SCHEME
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SOURCE: ENERGY AGENCY

41 The difference between the total and the sums of the individual shares is due to rounding to one decimal place.
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In the 2022 regulatory period, the electricity sys-
tem operators and the EDC developed new pro-
jects, as well as continued to implement those
in progress, with approximately EUR 0.93 million
covered by the R&l scheme and EUR 1.04 million
from other sources (Horizon Europe, Slovenian
Research Agency, etc.). Compared to the previous
(three-year) regulatory period of 2019-2021, the
ratio of the above in 2022 is significantly more bal-
anced, indicating that the R&l scheme is becoming
increasingly established at the regulated com-
panies. Figure 60 shows the estimated*? costs of
the projects covered by the R&l scheme and other
sources by company for 2022. At ELES, a consid-
erable increase in the coverage of costs from the
R&l scheme compared to the 2019-2021 regulato-
ry period is evident. At Elektro Gorenjska, a change
in the predominant coverage of costs from the RI

EUR 0.93 million for qualified projects

under the R&l scheme

scheme is noticeable. Project applicants were very
successful in obtaining co-financing from other
sources in the 2022 regulatory period, as well. The
data shows that six regulated companies*® are in-
volved in the R&l scheme, four of which* exten-
sively combine the R&l scheme with other sources
when covering the qualifying projects’ costs. Elek-
tro Maribor had no project activities under the R&l
scheme.

FIGURE 60: COST COVERAGE FOR QUALIFIED PROJECTS UNDER THE RESEARCH AND INNOVATION INCENTIVE SCHEME BY COMPANY
(ESTIMATE FOR THE 2022 PERIOD)
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42 When the duration of a project exceeds the 2022 regulatory period, the costs of the project were distributed between the 2022 regulatory period

and the remaining duration of the project assuming an even distribution of costs over time for the duration of the project.
43 Elektro Celje, Elektro Gorenjska, Elektro Ljubljana, Elektro Primorska, ELES, SODO
44 Elektro Celje, Elektro Gorenjska, Elektro Ljubljana, ELES

92

REPORT ON THE ENERGY SITUATION IN SLOVENIA IN 2022



22000 /4 *

The costs earmarked for research and innovation
for a given company are capped at 0.5% of the rec-
ognised sources for covering the company's eli-
gible costs. This also makes it possible to assess
the uptake® of the R&l scheme with qualified pro-
jects on a company-by-company basis against the
planned values under the regulatory framework,
as shown in Figure 61.

FIGURE 61: TAKE-UP OF THE R&l SCHEME BY COMPANY AS A PERCENTAGE OF THE PLANNED VALUES UNDER THE REGULATORY
FRAMEWORK (ESTIMATE FOR 2022)
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SOURCE: ENERGY AGENCY

45 The mechanism for accounting for deviations from the regulatory framework prevents an assessment of the actual realisation. Accordingly, a case
study was prepared on the basis of the realisation of projects from the R&l scheme from the 2019-2021 regulatory period.
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FIGURE 62: R&l SCHEME UTILISATION BY INDIVIDUAL COMPANY WITH RESPECT TO THE PLANNED VALUES FROM THE 2019-2021

CASE STUDY

The Realisation of Qualifying Projects from the R&l
Scheme in the 2019-2021 Regulatory Period

In the 2019-2021 regulatory period, the planned
costs for the realisation of R&l projects represent-
ed 0.25% of the planned resources for covering the
eligible costs in 2018 (marked »R&I — planned« in
Figure 62). In the general act regulating the meth-
odology for determining the regulatory framework,
the Agency capped the costs allocated to research
and innovation for a given company at 0.5% of the
recognised sources for covering the company’s el-
igible costs (marked »R&I — capped« in Figure 62).

The established mechanism for identifying devi-
ations from the regulatory framework makes the
continuous estimation of actual realisation of costs
impossible; costs can only be estimated once the
procedure for calculating the deviations from the
regulatory framework is finished.

Figure 62 compares the absolute value of the
planned, capped, realised and unused (marked

»R&! — unused« in Figure 62) costs from the R&l
scheme. Figure 63, meanwhile, shows the percent-
age value of R&l scheme utilisation with respect to
the aforementioned cap. Analysing the data from
the 2019-2021 regulatory period shows that in this
period, the regulated companies realised the costs
of the project activities under the R&l scheme cap
to a lesser extent (marked »R&l — recognised« in
Figure 62). In this period, some of the regulated
companies covered more of the costs of the project
activities from other sources (resources acquired
free of charge — marked »QOther sources« in Figure
62).

During the period in question, the companies did
not significantly exceed the planned costs, indicat-
ing adequate cost planning in the period.

REGULATORY FRAMEWORK AND RESOURCES ACQUIRED FREE OF CHARGE FROM OTHER SOURCES
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FIGURE 63: THE SHARE OF RECOGNISED RESEARCH AND INNOVATIONS COSTS BY INDIVIDUAL COMPANY IN THE PROCESS OF

IDENTIFYING DEVIATIONS FROM THE 2019-2021 REGULATORY FRAMEWORK WITH RESPECT TO THE CAPPED VALUE
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Cybersecurity of the Power System

In light of the modern economies’ complete de-
pendence on electricity, attention is focused on
measures for ensuring the reliability and flexibility
of the electricity system, which is exposed to high-
er levels of variability in both supply and demand,
and steps to ensure resilience against new cyber-
netic threats. In the field of cybersecurity, these
measures are important due to the energy sector’s
vulnerability to cybernetic threats, which is most-
ly due to specific structural risks — the complexity
of the information systems operating in the sector
— including the networks and business data pro-
cessing solutions (IT) and operational technology
(OT) in the context of the digitalisation and conver-

SOURCE: ENERGY AGENCY

gence of IT/OT domains, as well as miscellaneous
risks, e.g. risks due to geopolitical conflicts. The
aforementioned risks underline the sector’'s sus-
ceptibility to threats with potential effects on the
security of supply. In line with these challenges,
there are plans/strategies/legislation being im-
plemented or adopted that address these issues in
both the wider and narrower context — the EU Ac-
tion Plan on Digitalising the Energy Sector*, the EU
Cybersecurity Strategy*’, Directive (EU) 2022/2555
(NIS2)*® and the network rules on cybersecurity in
the energy sector®’, to name just a few of the most
important ones.

46 https://digital-strategy.ec.europa.eu/sl/policies/digitalisation-energy
47 https://digital-strategy.ec.europa.eu/sl/policies/cybersecurity-strategy
48 https://www.nis-2-directive.com/

49 https://www.entsoe.eu/network_codes/nccs/


https://digital-strategy.ec.europa.eu/sl/policies/digitalisation-energy
https://digital-strategy.ec.europa.eu/sl/policies/cybersecurity-strategy
https://www.nis-2-directive.com/
https://www.entsoe.eu/network_codes/nccs/
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The electrical infrastructure is exposed to increas-
ingly serious cybernetic threats due to the signif-
icant expansion of digitalisation and connectivity
in the sector®®®', Establishing and maintaining cy-
ber-resilience is vital to ensure the reliable opera-
tion of electricity systems and manage the impact
of potential cyberattacks. Key steps to improve
cyber resilience in electricity systems include risk
assessment, the enforcement of security meas-
ures, enhanced training, cooperation and informa-
tion exchange, raising awareness and cooperation
between states, regulators, energy companies
and other stakeholders in order to effectively im-
plement measures to increase cyber resilience in
electricity systems.

Based on past cyberattacks and trends in the ener-
gy sector, the publicly available sources®? highlight
the following as the most common risks in the cy-
ber risk landscape:

a) Crypto virus attacks: crypto viruses that encrypt
files and demand payment for their decryption.
There has been a considerable increase in these
recently and they are increasingly common in
the energy sector.

b) Ransomware virus attacks: ransomware at-
tacks remain highly frequent. They can cause
major problems for the operation of critical in-
frastructure.

c) Management/control system attacks: cyberat-
tacks targeting the management and control
systems can have serious consequences, as
they allow the attackers to take control of ener-
gy infrastructure.

d) Malware attacks: malware such as trojans and
viruses continue to be a major problem in cy-
bersecurity as they allow the attackers to steal
sensitive information and disrupt system opera-
tion.

e) Attacks on loT devices: as loT devices become
more widespread in the energy sector, this type
of cyber risk is becoming increasingly critical,
as attacks on these devices can lead to the dis-
ruption of services and even physical damage.

f) Identity spoofing attacks: attackers can use sto-
len credentials or other methods to gain access
to sensitive data or systems in the energy sec-
tor.

g) Internal attacks: internal attacks can be
every bit as dangerous as external ones, as
the attackers have system access to begin
with and can cause a great deal of damage if

50
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they choose to abuse their access privileg-
es. This includes, among other things, the
intentional or unintentional misuse of data
and unauthorised modifications to systems.
To vklju¢uje med drugim namerno/nenamerno
neustrezno ravnanje s podatki in nepooblasc¢ene
spremembe v sistemih.

Below we highlight some of the other key trends
and challenges that may be relevant for the energy
sector in the future:

a) Inadequate cyberinfrastructure: certain ele-
ments of electricity systems may have been
designed before the digital age and may have
deficient cyberinfrastructure as a result. This
includes outdated hardware and software that
may lack security mechanisms. Updating and
upgrading such systems takes time, resources
and careful planning.

b) Advanced Persistent Threats (APTs): future
attacks targeting the energy sector will be in-
creasingly targeted and more advanced. This
could include attacks tailored to specific devices
or networks and attacks employing advanced
techniques, such as Al-supported and social en-
gineering attacks. Defending against APTs will
require the use of advanced technologies and
tools.

c) The use of artificial intelligence and machine
learning in attacks: the attackers will likely ex-
pand their use of artificial intelligence and ma-
chine learning to more effectively target and at-
tack the energy system.

d) Attacks exploiting the increased scope of elec-
tricity systems: through the use of the Internet
of Things (loT) and other smart devices, the
range of risks will expand, increasing the risk of
cyberattacks targeting even more devices and
systems.

e) Attacks targeting the cybersecurity of suppli-
ers: the attackers are likely to increase their
focus on suppliers and other external partners
of electricity companies, which could represent
weak points in the cybersecurity chain.

f) Rapid response and incident management: the
rapid detection, response and management of
cybernetic incidents are key challenges within
the energy sector.

g) Awareness and training: a lack of trained cy-
bersecurity professionals is one of the greatest
challenges in defending against cyberattacks in
the energy sector.

Enhancing Cyber Resilience in Electricity Systems, International Energy Agency (IEA)
Global Risk Landscape 2022 by the World Economic Forum
ENISA, Accenture, energy departments at US-DOE, Deloitte, IBM and Kaspersky
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These are just some of the trends and challenges
highlighted in the latest reports by ENISA, Accentu-
re, The US Department of Energy, Deloitte, IBM and
Kaspersky. In light of the continuously changing
cyber threat landscape, we cannot afford to gen-
eralise these conclusions. In order to successfully
defend against novel threats and risks, cybersecu-
rity needs to constantly adapt and improve.

Regulatory Aspects — Important Activities

The strategic normative framework for ensuring
the information security of the energy system is
based on the following essential building blocks:
the EU's Cybersecurity Strategy for the Digital Dec-
ade, the EU Action Plan on Digitalising the Energy
Sector, Directive (EU) 2016/1148 of the Europe-
an Parliament and of the Council of 6 July 2016
concerning measures for a high common level
of security of network and information systems
across the Union (NIS), Directive (EU) 2022/2555
of the European Parliament and of the Coun-
cil of 14 December 2022 on measures for a high
common level of cybersecurity across the Union,
amending Regulation (EU) No 910/2014 and Direc-
tive (EU) 2018/1972, and repealing Directive (EU)
2016/1148 (NIS 2 Directive) and in the future also
on network rules for cybersecurity in the EU en-
ergy sector (Cybersecurity Network Code - CSNC),
which are still under preparation.

In 2022, activities covering the legislative aspects
of cybersecurity in the energy sector and specific
regulatory aspects within the scope of the national
regulators continued. Part of the Energy Agency's
responsibilities is to monitor investments in cyber-
security, including activities performed by public
service companies in the area of information secu-
rity and data protection, and the associated devel-
opment activities. The Agency participates in rais-
ing awareness among stakeholders and monitors
their activities in the area of cybersecurity. In addi-
tion, the Energy Agency provides the participants
with up-to-date information via the Slovenian En-
ergy Security Forum (SEVF).

The Energy Agency, as part of the CEER Cybersecu-
rity Work Stream (CEER CS WS), participated in the
process of monitoring/amending the draft network
rules on cybersecurity in the energy sector and in

the preparation of the annual report on cybersecu-
rity activities in the energy sector. Within the ACER
RISIG group, the Agency participated in the audits
by the regulators in the process of REMIT data ac-
cess and other substantive coordination on REMIT
data exchange between national regulators and
external authorised stakeholders.

Operational Aspects — Important Activities
Public Service Companies

The SEVF continued its expert dialogue in the area
of information security / cybersecurity and data
protection with public service companies in the
energy sector, state authorities, and European and
other institutions (SI-CERT, URSIV, ACER, CEER).
The Energy Agency informed SEVF participants
about the current activities of the EC in the field
of cybersecurity in the EU energy sector and the
activities of the CEER CS WS. Relevant security
threat alerts published by the national and Euro-
pean cybersecurity response centres SI-CERT, US-
CERT and CERT-EU, as well as by the other sec-
toral response centres for information technology,
ICS-CERT and MS-ISAC, are promptly forwarded by
the Energy Agency to the stakeholders. The Ener-
gy Agency also occasionally informs stakeholders
about notifications from the cybersecurity group of
the Hungarian regulator E-ISAC.

Activity monitoring by area and sub-area

according to ISO 27002

Public service companies implemented additional
actions, primarily in the areas of information (IT)
and operational (OT) technology. 58% of the activ-
ities were carried out in the area of IT and 25% in
the area of OT. A summary of the most important
measures/activities by stakeholder, broken down
by domains and areas per ISO/IEC 27002, is pro-
vided in Table 23, while the polar chart in Figure
64 shows the normalised distribution of activities
by domain.
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FIGURE 64: THE NORMALISED DISTRIBUTION OF ACTIVITIES AND THE TREND IN THE VOLUME OF ACTIVITIES BY PUBLIC SERVICE
COMPANIES BY DOMAIN
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TABLE 23: SCOPE OF PUBLIC SERVICE COMPANIES’ ACTIVITIES IN THE FIELD OF INFORMATION SECURITY / CYBERSECURITY

Domain Area ELES S0DO EL-MB EL-CE EL-LJ EL-GO EL-PR Gas pipelines
T Information B v - - v - - v
oT ) - - - - - - -
Measurements Sec_u_rlty - - - - — — — -
Other policies _ _ p _ B N »
I Organisation - v - - - - v v
oT - - - - v - v
of information
Measurements ) - - - - - - - —
Other security (ISMS) _ _ v _ o B o
IT v - v v vV v v v
oT Human v - - _ v _ v
Measurements resources - - - - - - - —
Other - - — — — . N4
IT - _ - v _ v — N
oT Asset - - - - _ _ v
Measurements management - - - - - — - —
Other - - — — — — v
IT v v - - vV v v VvV
oT - - - v - - VvV
Measurements Access control v - v v v - - —
Other - - - - - - Vv
IT - - - - v - - v
oT - - - - - - -
Measurements Cryptography - - v - - - _ _
Other - - - — — - —
IT - _ v - v v - 2%
oT Physical v - - _ _ _ N
Measurements security - - - - - - - —
Other - - - - — — N4
IT VvV vV v v vV v v Vv
oT Operations vV - - vV v - VvV
Measurements security - - - v v - - —
Other - - v — — — N4
IT VvV v v vV v VvV - VvV
oT Communications v - v v - - vV
Measurements security - - v - - - - —
Other - - — — - - v
IT System - v v - - - v N4
oT acquisition, - - - v v — —
Measurements developmentand| — - - - v - - -
Other maintenance - - - - - - -
IT - - - - v - - v
oT Supplier - - - _ _ _ v
Measurements relationships - - - - - - - —
Other - - - — v — v
T Information - A4 - - v 24 v vV
oT L 4 - - v - v vV
Measurements security incident _ _ _ _ v _ _ B
Other management _ _ v _ v _ s
T Business - v - v - v v v
oT - 4 - - - v - 4
continuity
Measurements - - - - - — - —
Other management _ _ v _ _ _ o
IT vV v - - vV - v vvv
oT ) Vv - — _ _ _ Vs
Measurements Compliance - - - v — — - —
Other - v Ve vV Vv — —
IT - Vv - - v - - v
oT Risk v - _ _ _ _ v
Measurements management - - - - v - — -
Other - - v v v — v
. SOURCES: ENERGY AGENCY, ELECTRICITY SYSTEM OPERATORS, PLINOVODI, EDCs
\K/ey: B%ggrrnt?nl/% activities
vV More than three activities -cr)??acstci\?iltjs
2474 More than six activities

- Scope unchanged
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FIGURE 65: THE MOST IMPORTANT SUB-AREAS OF ADDITIONAL ACTIVITIES BY PUBLIC SERVICE COMPANIES BY SUB-AREA ACCORDING

In the scope of additional activities by the pub-
lic service companies, the sub-areas according
to 1SO 27002 are given in a multi-level pie chart
(Figure 65). Most of the activities took place in the

TO IS0 27002

100

sub-area of »Network services security«, »Tech-
nical vulnerability management« and »Cyberse-
curity awareness-raising, education and train-
ing«.

Event
logging

SOURCES: ENERGY AGENCY, ELECTRICITY SYSTEM OPERATORS, PLINOVODI, EDCS

ELES

In 2022, the transmission system operator car-
ried out 45 additional activities within the scope of
regular activities, of which 64% were in the area
of business data processing and 33% in the area
of operational technology. The major sub-areas in
terms of improving the maturity of controls in in-
formation security in areas according to 1SO 27002
were in the areas of operational security, commu-
nication security and compliance.

S0D0

In 2022, the distribution system operator carried
out 30 additional activities within the scope of reg-
ular activities, most of which were in the area of
business data processing.

REPORT ON THE ENERGY SITUATION IN SLOVENIA IN 2022

Distribution Companies

In 2022, EDCs carried out a total of 129 important
activities in the area of information security. Of
those activities, 54% were in the area of business
data processing, 17% in the area of operational
technology, 9% in the area of measurements and
20% were miscellaneous activities. The major ar-
eas of improving the maturity of controls in infor-
mation security in areas according to ISO 27002
are highlighted in the polar chart in Figure 66 and
the trend in the volume of activities by distribution
companies in the polar chart in Figure 67.
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FIGURE 66: NORMALISED DISTRIBUTION OF THE VOLUMES OF ACTIVITIES BY EDCS BY AREA
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Compared to the previous year, most of the EDCs’
activities were in the areas of operational security,
access management, incident management and
compliance, as shown in Figure 67.

FIGURE 67: NORMALISED COMPARISON OF THE TOTAL VOLUME AND TREND OF ADDITIONAL ACTIVITIES BY EDCS
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Plinovodi

The volume of activities carried out by the natural
gas transmission system operator in 2022 signifi-
cantly increased (likewise in comparison with the
EDCs in aggregate). Complementing the regular
activities, 248 additional activities were carried
out — 54% in the area of business data processing,
31% in the area of operational technology and 15%

FIGURE 68: NORMALISED COMPARISON OF THE TOTAL VOLUME AND TREND OF ADDITIONAL ACTIVITIES BY THE PLINOVODI COMPANY

were miscellaneous activities (e.g. personal data
protection, etc.). The improvement in the maturity
of informational security controls in areas accord-
ing to ISO 27002 was focused on the management
of access to systems and applications, operational
security, communications security, physical secu-
rity, asset management and incident management
(Figure 68).
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Cyber Incidents in the Energy Sector

The first and second half-years of 2022 were
marked by cyber activities associated with the es-
calation of the geopolitical situation. With respect
to comparable periods in the past, the first half of
2022 set a new milestone in terms of the number
of notified incidents and a new record in terms

53 The national cyber incident response plan
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SOURCES: ENERGY AGENCY, PLINOVODI

of notified incidents was set in the second half of
2022. The total number of incidents reported by SI-
CERT (evaluated according to NOKI® - the national
cyber incident response plan) was 3498, with 0.4%
of those occurring in the energy sector. Despite
this small — but not at all insignificant — percent-
age, there are indications of an exponential growth
in incidents (Figure 69).
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FIGURE 69: THE GROWING TREND IN CYBER INCIDENTS IN THE ENERGY SECTOR
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Strategic Aspects - Challenges

Public service companies responsible for energy supply face mounting challenges in addressing
the increasing cybersecurity risks, including a lack of strategic focus, a general tendency towards
limiting the disclosure of institutional information, a limited pool of human resources, skills and
know-how and reduced information exchange among stakeholders. Despite the fact that preven-
tion will focus on threat reduction, vulnerability analysis and reducing the impact of attacks, the
public service companies’ main emphasis will be on a flexible digital layer allowing safe opera-
tion. This entails the design of a new security concept by planning and retrofitting/upgrading the
systems in order to delay, absorb and re-adapt the vulnerable yet indispensable digital layer.

The challenges identified as important to the decision-makers in the energy sector are as follows:

¢ Investments in advanced infrastructure: the use and integration of modern and adaptable tech-
nologies, such as advanced systems for the detection and prevention of attacks, strong au-
thentication mechanisms and security solutions, as well as the use of artificial intelligence in
the cybersecurity domain, increase readiness and improve the flexibility of energy systems in
facing cybernetic threats.

e Lack of cooperation among sectors and institutions: effective defence against cyberattacks de-
mands close cooperation by the energy sector, government agencies, regulatory bodies, infor-
mation security experts and other institutions. A lack of intersectoral cooperation can impede
the exchange of information about threats and the sharing of experiences and best practices,
as well as hinder the joint efforts towards increased cybersecurity.

e The need for more extensive intersectoral and interinstitutional cooperation: the goal is to
establish an effective and distributed common defence against cyberattacks, which requires
close cooperation and long-term planning on the part of the energy sector, the competent na-
tional authorities and agencies, regulatory bodies, information security experts and other in-
stitutions. Intersectoral cooperation is recommended, as it is needed in order to foster the
exchange of information about risks/threats and the sharing of experiences and best practic-
es, as well as to promote joint efforts to strengthen, where possible, cybersecurity in a more
systemic and sustainable way, through solidarity.

¢ The rapidly evolving cybernetic landscape: technological progress and the development of new
devices and systems bring novel security challenges. The Internet of Things (IoT), smart grids
and other advanced technologies can potentially present a larger attack surface that needs to
be secured/defended. Real-time monitoring, adaptation and the timely introduction of security
solutions in the constantly shifting cyber environment are key to ensuring cybersecurity in the
energy sector.

¢ Awareness and competencies: It is vitally important to ensure that energy sector employees
have an adequate level of knowledge and awareness about cyber threats and best practices
for attack prevention. Education, complemented by regular training, awareness-raising cam-
paigns and comprehensible and in-depth cyber exercises is key to improving cyber resilience.
Developing and carrying out specialised educational programmes will increase risk aware-
ness, enable an understanding of best practices and improve the ability to respond effectively
to cyberattacks.

¢ Strengthening cooperation among/with security experts: Dedicated investments in cyberse-
curity can also include the establishment of private/public partnerships with leading security
experts in order to support companies in the energy sector. Cooperation with external experts
will enable us to keep existing knowledge up-to-date, monitor trends and implement innova-
tive and effective cybersecurity practices.

¢ Internal organisation improvements: in order to achieve greater synergy in the area of ensur-
ing integral security (including cybersecurity) in terms of human resources and other available
potentials, it is useful to improve internal organisation by effectively integrating and deploying
human resources.
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Network Charge for the Electricity Transmission and Distribution

System

Network Charge Determination

The Energy Agency accomplishes the econom-
ic regulation of the electricity system operators’
activities using the method of regulated network
charge. By setting the network charge and other
revenues while taking into account the network
charge surplus from previous years, the Energy
Agency allows the electricity system operator to
cover all the eligible costs within the regulatory
period, as well as the network charge deficit from
previous years.

Through regulation, the Energy Agency incentivis-
es the operators’ cost-effectiveness, ensures their
continuous and stable operation and maintains a
stable environment for investors and owners, as
well as stable and predictable conditions for the
consumers in the system.

Before the start of the regulatory period, the En-
ergy Agency uses certain criteria to determine the
planned eligible costs and the planned resources
to cover them. Within these parameters the net-
work charge and, consequently, the tariff rates for
the network charge are set, taking into account the
regulated network charge method.

2019-2021 Regulatory Period

1 January 2019 marked the beginning of a three-
year regulatory period that ran until 31 December
2021.1n 2018, the Energy Agency issued the Legal
Act on the methodology for determining the reg-
ulatory framework and network charges for the
electricity distribution system. In 2018, on the ba-
sis of this Act, it set the regulatory framework for
transmission and distribution system operators
for the 2019-2021 period through two decisions in
which it also set the network charge tariffs.

In 2022, on the basis of the criteria set out in the
Act, the electricity system operators converted the
planned eligible costs from 2021 — the last year of
the 2019-2021 regulatory period — into costs rec-
ognised by regulation. The Energy Agency verified
the conversion process and issued special deci-
sions. The Energy Agency also calculated the re-
alised eligible costs using the accounting records
of the electricity system operators and electricity
distribution companies.

Within the 2019-2021 regulatory period, the year
2020 needs to be pointed out. That year, with-
in the context of the measures for the mitigation
of the social and economic consequences of the

Eligible costs are the costs necessary to perform
an activity and are determined on the basis of cri-
teria set out in the general act governing the meth-
odology for determining the regulatory framework.
Eligible costs include operation and maintenance
costs (SDV), costs of electricity losses in the sys-
tem (SEEI), ancillary services costs (SS), deprecia-
tion costs (AM), research and innovation costs (RI),
the regulated return on assets (RROA) and incen-
tives (S). Since 1 January 2023, the eligible costs
have included the costs of flexibility services by
the distribution operator (FSC) and performance
incentives for smart grid investments (S(E)).

After the end of each year of the regulatory period,
deviations from the regulatory framework, defined
as the difference between the recognised eligible
costs of the electricity system operator and the
recognised resources available to cover the eligible
costs, are determined. Deviations from the regula-
tory framework are reflected in a deficit or surplus
of the network charge, which is taken into account
when the next regulatory framework is set.

COVID-19 epidemic, the Energy Agency passed an
emergency measure exempting household and
small business consumers from paying the billed
capacity tariff in the period from 1 March to 31
May 2020. In addition, as stipulated by a provision
of the Act Determining the Intervention Measures
to Contain the COVID-19 Epidemic and Mitigate its
Consequences for Citizens and the Economy, the
return on investments for 2020 was determined
on the basis of a return on equity of 4.13% instead
of by taking the weighted average cost of capital of
5.26%. This is also reflected in the structure of the
eligible costs of the transmission system operator
(ELES) and the distribution system operator (EDC),
since the share of the recognised return on invest-
ments within the total recognised eligible costs in
2020 is lower than in 2019 and 2021 (Figures 70
and 71).

Comparing the structure of the transmission sys-
tem operator’'s recognised eligible costs in the in-
dividual years of the 2019-2021 regulatory period
(Figure 70) shows that in 2021, compared to 2019
and 2020, the eligible cost structure changed. The
eligible costs thus show an increased share of op-
eration and maintenance costs and the costs of

105

REPORT ON THE ENERGY SITUATION IN SLOVENIA IN 2022



ELECTRICITY

electricity losses in the system, while the share
of ancillary services costs decreased. The recog-
nised costs of operation and maintenance in 2021
are markedly higher than in 2019 and 2020 when
it comes to the cost of electricity for system bal-
ancing. In the revised yearly report for 2021, ELES
clarified that this is a consequence of a greater
guantity of balancing energy, as well as the gen-
eral price increases in the electricity market. The
higher electricity costs likewise account for the
increase in the costs of electricity losses in the
system.

Comparing the structure of the recognised and
realised eligible costs (Figure 70) of the transmis-
sion system operator shows that in all the years
of the 2019-2021 regulatory period, significant

differences in the operation and maintenance
costs and regulated return on assets are appar-
ent. In 2021, as in 2019 and 2020, the share of
the realised operation and maintenance costs in
the total realised eligible costs was higher than
in the recognised eligible costs. This means that
in the 2019-2021 regulatory framework, in terms
of operation and maintenance costs, the transmis-
sion system operator operated in a cost-inefficient
way and consequently realised a regulated return
lower than that recognised by regulation.

Other than business performance, the actual reg-
ulated return on assets is affected by incentives,
other revenues, and the recording of network
charge surpluses and deficits in the account books.

FIGURE 70: THE STRUCTURE OF THE ELIGIBLE COSTS OF THE ACTIVITIES OF THE TRANSMISSION SYSTEM OPERATOR IN THE
2019-2021 REGULATORY PERIOD
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Figure 71 shows the structure of eligible costs for
the DSO's activity, with the costs calculated as the
sum of eligible costs of EDCs and the distribution
system operator. Comparing the structure of the
recognised and realised eligible costs in individual
years of the 2019-2021 regulatory period shows
that the distribution operator’s activity in the area
of operation and maintenance costs was likewise
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cost-inefficient, a fact reflected in the realised reg-
ulated return lower than that recognised by the
regulation.

Other than business performance, the actual reg-
ulated return on assets is affected by incentives,
other revenues, and the recording of network
charge surpluses and deficits in the account books.
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FIGURE 71: THE STRUCTURE OF THE ELIGIBLE COSTS OF THE ACTIVITIES OF THE DISTRIBUTION SYSTEM OPERATOR IN THE 2019-2021

REGULATORY PERIOD
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The 2022 Regulatory Period

1 January 2022 marked the beginning of a one-
year regulatory period that ran until 31 Decem-
ber 2022. In 2021, the Energy Agency issued the
Legal Act on the Methodology for Determining the
Regulatory Framework and Network Charges for
the Electricity Distribution System. In 2021, on the
basis of this Act, it set the regulatory framework
for the transmission and distribution system op-
erators for the period from 1 January 2022 to 31
December 2022 through two decisions in which it
also set the network charge tariffs.

Costs of electricity losses in the systemm M Depreciation costs

B Research and innovation costs

SOURCE: ENERGY AGENCY

For the single-year regulatory period in question,
the Energy Agency set the planned eligible costs
for the activity of the transmission system op-
erator at EUR 198 million, an increase of 12.2%
compared to 2021, and those for the activity of the
distribution system operator at EUR 299.7 million,
an increase of 5.5% compared to 2021. Figure 72
shows the structure of the planned eligible costs in
2022 for each of the companies.
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FIGURE 72: THE STRUCTURE OF THE PLANNED ELIGIBLE COSTS OF THE ACTIVITIES OF THE TRANSMISSION AND DISTRIBUTION

OPERATOR FOR 2022
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The structure of planned eligible costs for the 2022
Regulatory Period (Figure 73) shows no significant
differences with respect to the previous years of
the 2019-2021 regulatory period in terms of the
distribution system operator’s activities, since the
electricity for covering system losses was pur-
chased before the wholesale market prices began
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to increase. By contrast, the high costs of electrici-
ty for covering system losses are already reflected
in the structure of the planned eligible costs of the
transmission system operator’s activities, with the
associated impact on higher eligible costs. In both
activities, the operational and maintenance costs
represent the bulk of the planned eligible costs.

FIGURE 73: THE STRUCTURE OF THE PLANNED ELIGIBLE COSTS OF THE ACTIVITIES OF THE TRANSMISSION AND DISTRIBUTION

OPERATOR FOR THE 2019-2023 PERIOD
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For 2022, EUR 96.4 million of the transmission sys-
tem operator's eligible costs were planned to be
covered by the network charge, EUR 78.1 million
by other revenues and EUR 23.5 million by the net-
work charge surplus from previous years. In 2022,
EUR 71.3 million in network charges was billed to
cover the eligible costs of the transmission system
operator, or 26% less than the planned amount.

The plan was to cover the distribution system oper-
ator’s eligible costs in 2022 by the network charge
(EUR 284.7 million), with other revenues contrib-
uting EUR 15 million. In addition, the plan for 2022
entailed covering the EUR 3.9 million network
charge deficit from the previous years. In 2022,
EUR 219.3 million in network charges was billed to
cover the eligible costs of the distribution system
operator, or 24% less than the planned amount.

In 2022, less was billed in network charges than
planned as a result of the network charge exemp-
tion, since in the period from 1 February to 30 April
2022,the network charge tariff rates in the distribu-
tion and transmission system for final consumers

The 2023 Regulatory Period

In 2022, the Agency passed the Legal Act on the
methodology determining the regulatory frame-
work and network charge for the electricity dis-
tribution system for the regulatory period from 1
January 2023 to 31 December 2023 and for the
regulatory period from 1 January 2024 to 31 De-
cember 2028. In 2022, on the basis of this Act,
the Energy Agency set the regulatory framework
for both electricity system operators for the pe-
riod from 1 January 2023 to 31 December 2023
through two decisions in which it also set the net-
work charge tariffs. For the period in question the
Energy Agency set the planned eligible costs for
the transmission system operator at EUR 397 mil-
lion, an increase of 100.5% 2022, and those for the
distribution system operator at EUR 312.2 million,
an increase of 4.18% compared to 2022.

EUR 94 million less revenue
for the electricity system operators

due to the State’s intervention measure —
a 3-month network charge exemption

for all consumers in Slovenia

in all consumer groups were reduced to zero on the
basis of the Act Determining Emergency Measures
to Mitigate the Consequences of the Impact of High
Energy Commodity Prices. As a result, EUR 94 mil-
lion in network charges were not billed during that
period, with the network charge for the distribution
system accounting for EUR 70 million and the net-
work charge for the transmission system EUR 24
million. The network charge deficit resulting from
the exemption for the distribution and transmis-
sion system was covered through a reduction in
the recognised return on investments.

42.5% higher planned eligible
costs of the activities of the system

and the distribution operator
in 2023 with respect

The structure of the planned eligible costs of the
transmission system operator (Figure 73) is signif-
icantly different to the previous years as a result of
the high costs of the electricity for covering system
losses. The high costs of the electricity for covering
system losses are a result of the high electricity
costs and the coverage, in part, of these costs for
the distribution system as well.

109

REPORT ON THE ENERGY SITUATION IN SLOVENIA IN 2022



ELECTRICITY

110

Taking into account the planned eligible costs in
2023, the tariff rate for the eligible income from
transmission charges in 2023 compared to 2022
should increase by 109.7% and the one for the dis-
tribution charges by 4%. Due to the energy crisis
and the associated high costs of electricity, the Act
Regulating the Emergency Intervention to Address
High Energy Prices (ZNPOVCE) stipulated that the
tariff rates for the network charge in 2023 remain
unchanged from 2022 and that the surplus conges-
tion income from 2022 and 2023 be used to cover
the eligible costs of the transmission and distribu-
tion system. Even taking into account the above,
a network charge deficit of EUR 116.9 million is
projected at the level of the transmission and dis-
tribution system activity as a whole. The ZNPOVCE
furthermore stipulated that if the surplus conges-
tion income from 2022 and 2023 turns out to be

Calculating the Network Charge

To calculate the network charge, the Energy Agen-
cy uses a non-transaction postage-stamp method,
which means that the tariffs for calculating the
network charge are unified for the whole territo-
ry of Slovenia within each consumer group. The
electricity system operator classifies the final con-
sumer into a consumer group according to voltage
level (HV, MV or LV), type of connection (busbar or
feeder), operating mode (operating hours) and type
of consumption.

To cover the eligible costs of the system operator
that are funded from the network charge, the En-
ergy Agency determines network charge tariffs for
individual consumer groups. The tariffs are divided
into:

« the network charge for the transmission sys-
tem,

« the network charge for the distribution system,

« the network charge for the excessive reactive
power, and

« the network charge for connected load.

Depending on the time of day, the network charge
tariffs for the transmission and distribution sys-
tems are divided into:

« High daily tariffs during high tariff time, charged
from Monday through Friday from 06:00 to
22:00, and

« low daily tariffs during off-peak time, charged in
the remaining week hours and Saturdays, Sun-
days and public holidays (all day), or

« single daily tariffs, charged every day all day.

REPORT ON THE ENERGY SITUATION IN SLOVENIA IN 2022

Any identified network charge deficit
in 2023 will not be taken into account

in the determination of the network charge
tariff rates after 1 January 2024.

insufficient to cover all the planned eligible costs,
surplus market revenues or other appropriate re-
sources may also be used for these purposes. This
ensured that any network charge deficitin 2023 re-
sulting from maintaining the network charge tariff
rates at 2022 levels would not be taken into ac-
count in the determination of the network charge
tariff rates after 1 January 2024.

For both final consumers on the LV level without
power metering and household consumers, the
billed capacity is determined based on the nomi-
nal capacity of the device preventing the contract-
ed load from being exceeded (billing fuse) and
the connection type (single-phase or three-phase
connection), while for customers with a connection
capacity greater than 43 kW, the billed capacity is
determined on a monthly basis from the average of
the three highest capacity peaks achieved during
the high tariff period.

Figures 74 and 75 show the fluctuation of the total
network charge for the transmission and distri-
bution systems per year of regulatory periods for
some typical household and business consumers,
defined by standard consumer groups.

There was a noticeable fluctuation in the network
charge for household consumption in the period
from 1 March to 31 May 2020, when household
and small business consumers were exempt from
paying the billed capacity tariff due to the Ener-
gy Agency passing the emergency measure for
the mitigation of the social and economic conse-
qguences of the COVID-19 epidemic, as can be seen
in Figure 74. In 2022, a similar measure was im-
plemented by the Government of the Republic of
Slovenia. With this measure, all tariffs for the billed
capacity and the effective energy received for all
consumer groups were reduced to zero for both
electricity system operators from 1 February to 30
April 2022. As a result of that measure, there was a
shortfall of EUR 70 million in billed network charg-
es for the distribution system and EUR 24 million
for the transmission system, representing a nearly
27% shortfall of planned network charges in 2022.



02000 /4 *

FIGURE 74: FLUCTUATION OF THE TOTAL NETWORK CHARGE FOR THE TRANSMISSION AND DISTRIBUTION SYSTEMS FOR SOME
TYPICAL HOUSEHOLD CONSUMERS PER REGULATORY PERIOD

grgy 8577 8524 8473 8424 8481 8538 8598 gq.p

77.95

©
°
=
0=
e < 8.46
5= 54.36 57.27 56.87 56.49 5613 56.61 57.11 57.62 55.48 51.53
o = — e e e 49.01 )
—
28 a7 3952 3922 3893 3865 39.05 3947 3991 3836 _WET . N\38.65
e e e e e ' ' D
Q o
[=N¥)
I
°
2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
RA 2011-2012 RA 2013-2015 RA 2016-2018 RA 2019-2021 RA 2022

==g==Total household consumption “Da” (ST 600 kWh/year, 3 kW power)
==g=Total household consumption “Dc" (PT 2200 kWh/year, OPT 1300 kWh/year, 7 kW power)
==g==Total household consumption “Dc" (PT 5000 kWh/year, OPT 15000 kWh/year, 10 kW power)

SOURCE: ENERGY AGENCY

FIGURE 75: FLUCTUATION OF THE TOTAL NETWORK CHARGE FOR THE TRANSMISSION AND DISTRIBUTION SYSTEMS FOR SOME
TYPICAL BUSINESS CONSUMERS PER REGULATORY PERIOD
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Allocation and Use of Cross-Zonal Transmission Capacities

The allocation and use of cross-zonal transmission
capacities (hereinafter: CZCs) in the EU is governed
by Regulation (EU) 2019/943 of the European Par-
liament and of the Council of 5 June 2019 on the
internal market for electricity (hereinafter: Regu-
lation (EU) 2019/943). The regulation stipulates,
among other things, the mandatory use, in all time
periods, of market-based methods for allocating
the CZCs available. In 2022, this area was addi-
tionally governed by Commission Regulation (EU)
2015/1222 of 24 July 2015 establishing a guideline
on capacity allocation and congestion management
(hereinafter: Regulation (EU) 2015/1222), which
governs the day-ahead and intraday calculation
and allocation of CZCs, and Commission Regulation
(EU) 2016/1719 of 26 September 2016 on estab-
lishing a guideline on forward capacity allocation
(hereinafter: Regulation (EU) 2016/1719), which
lays down the rules on calculating and allocating
CZCs for time frames longer than day-ahead.

Regulation (EU) 2015/1222 stipulates that the
day-ahead CZC allocation must take place within
the framework of continuous market coupling in
the form of auction trading. Intraday CZC alloca-
tion must likewise take place within the frame-
work of continuous market coupling, but in the
form of continuous trading. On the other hand,
Regulation (EU) 2016/1719 decrees that, for time
periods longer than day ahead, the allocation of
CZCs may take the form of assigning physical or
financial rights to use the CZCs through the use
of explicit auctions. This assignment should be
conducted through a common European auction
platform and using unified rules for a common
European market. Slovenia has been participating
in the so-called pan-European day ahead market
coupling at the border with Italy since February
2014 and at the border with Austria since July
2016.In June 2018, the Slovenian-Croatian border
was added to this market coupling. In June 2022,
the 400 kV transmission line Cirkovce-Héviz be-
gan operating. With that, a direct transmission link
between Slovenia and Hungary was established.
Immediately after this link was established, the
border in question was integrated into the Euro-
pean single day-ahead market coupling. In June
2022, there was also an important change in the
Core region, which includes Slovenia's borders
with Austria, Croatia and Hungary, as from then
on, a power flow-based (FB) method will be used
to allocate available CZCs instead of the Available
Transmission Capacity (ATC) method used previ-
ously. The ATC method continues to be used in the
region of Northern Italy, which includes the Slove-
nian border with Italy.
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The introduction of transmission capacity
allocation based on power flows

and the establishment of a direct
transmission link with Hungary

This means that in 2022, day-ahead CZC allocation
at all Slovenian borders took place in the context
of the pan-European single day-ahead market cou-
pling, in line with the provisions of Regulation (EU)
2015/1222.

In addition to the TSO, BSP Energetska Borza -
re-designated by the Agency as the Nominated
Electricity Market Operator (IOTEE) for the Sloveni-
an trading area in 2019 for a period of four years
on the basis of the conditions set out in Regulation
(EU) 2015/1222 - also took part in the allocation of
capacity in the context of day-ahead and intraday
market coupling on the Slovenian side.

In the context of the forward allocation of CZCs,
governed by Regulation (EU) 2016/1719, capacity
was allocated on an annual and monthly basis at
all Slovenian borders. This allocation took place in
the form of explicit auctions where capacities in the
form of physical usage rights were being allocated
according to the use-it-or-sell-it principle. Accord-
ing to this principle, any capacities that their hold-
ers fail to nominate by a certain deadline to con-
firm they're actually being used are transferred to
day-ahead allocation, whereby holders of the CZC
use rights are compensated by a payment equal
to the product of the price difference between the
two markets resulting from the day-ahead market
coupling, and the amount of unused capacity. In the
role of the common European auction platform at
all Slovenian borders was the Joint Allocation Of-
fice (JAQ) headquartered in Luxembourg. All annu-
al and monthly auctions at the Slovenian borders
were conducted in accordance with the so-called
harmonised auction rules, which also apply at all
other borders in the common European electricity
market.

The introduction of CZC allocation based on power
flows means that it is no longer possible to show
the allocated volumes and revenues at individual
borders as this method also makes use of a virtual
bidding zone, which takes into account the bound-
aries between bidding zones outside the Core re-
gion. This means that only the realised revenue at
individual borders and in the virtual area can be
shown. These revenues are shown in Figure 24,
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where the virtual zone is called the »slack zone«.
Revenues are given according to both the gross and
the net approach. The gross approach means that

while in the net approach, the costs of compensat-
ing transmission capacity holders for their curtail-
ment and reimbursing non-nominated long-term

the total amount of congestion income is shown, transmission capacity are deducted.

TABLE 24: REALISED REVENUE IN 2022 AT EACH BORDER

Border Gross approach [EUR] Net approach [EUR]
Austria 61,398,096 26,342,627
Croatia 13,308,371 2,950,600
Italy 96,374,966 44,623,167
Hungary 7,052,502 3,321,665
Slack Zone 37,259,046 37,259,046
Total 215,392,980 114,497,105

Table 24 shows that a large part of the revenue is
realised within the virtual area. This is a conse-
guence of the fact that a considerable portion of
the power flows between Slovenia and the bidding
zones in the Core region is transmitted through the
Italy and Swiss bidding zones, which are not part
of the region. We can also observe a significant

Promoting Competition

As part of its continuous monitoring process, the
Energy Agency monitors developments in pricing
(weighting factors, price trends, the impact of li-
quidity on prices, etc.), market transparency and
integrity (access to information about prices, im-
plementation of the Regulation on wholesale ener-

Wholesale Market

Producers, traders and suppliers of electricity ex-
change electricity in the wholesale market. This
exchange can take place in organised trading
venues (exchanges) or bilaterally (OTC — Over The
Counter). The connections of the Slovenian energy
network with foreign networks enable the partic-
ipants in the Slovenian bidding zone to exchange
energy with foreign bidding zones. If participants
transmit energy from the Slovenian bidding zone,

SOURCE: ELES

increase in revenues from the allocation of CZCs,
which can be attributed to the significant price in-
crease on European markets in 2022. Per the net
approach, these revenues have increased from just
under EUR 41 million in 2021 to almost EUR 114.5
million.

gy market integrity and transparency - REMIT), and
market efficiency (openness and competitiveness).
Highlighted below are the key indicators that we
use to evaluate the competitiveness, transparency
and integrity of the relevant markets.

we talk about export, if they feed it, about import.
The free flow of energy within the available trans-
mission capacities means that the market condi-
tions of one bidding zone transfer to the other bid-
ding zones. So it does not make sense to monitor
only the national wholesale market. Monitoring
should be conceived in a broader sense and follow
the price trends not only in the Slovenian bidding
zone but also in the region.
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FIGURE 76: TRENDS IN THE AVERAGE BASE PRICE IN THE DAY-AHEAD MARKET IN SLOVENIA AND IN FOREIGN EXCHANGES IN THE

Electricity Prices

Prices in Day-Ahead Power Exchanges in Slovenia and on Foreign Markets

The Slovenian electricity market is situated at
the juncture of four large European markets: the
German, Austrian and Italian markets and that of
South-Eastern Europe. The Slovenian market is
part of the interregional day-ahead market cou-
pling at the borders with Austria, Italy, Croatia and
Hungary. As regards intraday coupling, the Slove-
nian electricity exchange joined the European sin-
gle intraday market on its borders with the neigh-
bouring countries as of 2022.

Figure 76 shows trends in average base prices
on power exchanges in Slovenia, its neighbouring
countries, and in Germany in the last five years. In
2022, the prices on the power exchange in Slovenia
were most comparable with the prices in Hungary
and Croatia.

In 2022, the average base price on the power ex-
change in Slovenia increased by 139% compared
to 2021, thus amounting to 274.47 EUR/MWh,
which is historically the highest average annual
amount. As seen from Figure 76, electricity price
growth was recorded on all the observed markets.

2018-2022 PERIOD

114

300

Price [EUR/MWAh]

o

1::l Ll m Lllll

The day-ahead markets saw record prices

The biggest price growth was recorded on the
Italian market GME (NORD), where the prices in-
creased by 146%. In addition, the Italian market
saw the highest average price (307.82 EUR/MWHh)
in the day-ahead market in 2022.

Once again, the lowest average base price (235.46
EUR/MWh) out of all the compared prices was
recorded on the German power exchange, where
the average prices also rose by 143% compared
to 2021. The average prices in Austria are slightly
higher. Due to electricity liquidity, the prices on the
German power exchanges affect other EU markets.
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The trends in the average peak price in individu-
al day-ahead markets are shown in Figure 77. In
2022, the average peak price on the power ex-
change in Slovenia increased by 130% compared
to the average price in 2021, thus amounting to
291.79 EUR/MWh. Similarly to the base prices,
peak prices increased compared to 2021 in all

300

Price [EUR/MWAh]

o

markets under observation, with the biggest rise in
prices recorded on the Italian market (140%). The
lowest price increase was recorded on the German
market (128%). Out of all the observed markets, the
Italian GME (NORD) reached the highest average
peak price in 2022, which was 320.99 EUR/MWh.

FIGURE 77: TRENDS IN THE AVERAGE PEAK PRICE IN THE DAY-AHEAD MARKET IN SLOVENIA AND ON NEIGHBOURING EXCHANGES IN
THE 2018-2022 PERIOD
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Until the first third of March, wholesale-market
electricity prices on continuous markets expe-
rienced a predominantly upward trend, charac-
teristic of the second part of 2021. After that the
prices slightly decreased until early June. June
saw a new increase in prices, though the outstand-
ing price peak from March was not exceeded. The
significant growth of the electricity price in March
was due to the uncertainty brought about by the
tense geopolitical situation and concerns regard-
ing sufficient energy supply. Uncertainty on the
energy market also prompted the price increase
in June when the natural gas supply through the
gas transmission network from Russia to Europe
significantly decreased and poor hydrological con-
ditions marked parts of the continent. After that,
the wholesale-market electricity prices mostly in-
creased until 29 August. From then on, the period
until early November was market by a gradual de-
crease in prices. Until mid-December, there was a

W Austria - EXAA (SPOT)
m Italy — GME (NORD)

2020 2021 2022

Germany — EEX (PHELIX)
Croatia — CROPEX (DAM)

SOURCE: MONTEL

new short-term period of price increase, followed
by a period of a mostly downward trend that last-
ed until the end of the year. The price increase at
the end of August was due to the announcement
regarding Gazprom'’s intended cessation of natu-
ral gas supply to Europe through Nord Stream 1.
This announcement brought uncertainly regard-
ing energy supply security, which was reflected
in considerable fluctuations and soaring prices.
The period that followed proved that Europe has
been successful at replacing the reduced import of
Russian gas through gas pipelines. The sufficient
energy supply in Europe has eased the pressure
on energy wholesale prices, which led to a gradual
decrease in prices. At the beginning of November,
an increase in demand for electricity due to low
temperatures coinciding with the start of the heat-
ing season caused a new increase in the wholesale
prices. On the other hand, a drop in wholesale elec-
tricity prices in the second part of December was

115

REPORT ON THE ENERGY SITUATION IN SLOVENIA IN 2022



ELECTRICITY

FIGURE 78: TRENDS IN THE BASE PRICE ON THE DAY-AHEAD MARKET IN SLOVENIA AND ON THE NEIGHBOURING EXCHANGES
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mainly a consequence of above-average temper-
atures, reflecting in a decrease in demand due to
temperatures, and reduced industrial consumption
during the Christmas holidays.

According to the Ministry of the Environment, Cli-
mate and Energy in 2022, electricity sales to final
consumers decreased by around 2.9%. The sales
have dropped both in the segment of business con-
sumers (2.3%) and household consumers (4.8%). In
2022, the base prices in Slovenia were the lowest
in the second quarter, when the average base price
was 213.33 EUR/MWh. Germany saw the lowest
prices in the first quarter, when the average base
price was 184.62 EUR/MWh. During the year, the
prices in Europe peaked in the third quarter. In
that time, the average base price in Slovenia was
421.77 EUR/MWh, while in Germany it was 375.75
EUR/MWHh.

In 2022, the highest base prices on the day-ahead
power exchanges were recorded in August, when
the daily base price on the Slovenian exchange
reached the absolute top on 29 August 2022
with 747.987 EUR/MWh. The highest hourly price
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was recorded the next day, on 29 August, when
it reached 879.29 EUR/MWh between 19:00 and
20:00. As already mentioned, the extraordinary
price levels at the end of August were due to the
announcement regarding Gazprom's intended
cessation of natural gas supply to Europe through
Nord Stream 1.

Defining (arbitrarily) the price peaks as exceed-
ing three times the amount of the average hourly
rates, Slovenia saw the exceeding of price peaks in
13 cases, which is around 91% less compared to
2021.The decrease in the number of price peaks is
a consequence of the relatively high average price
of electricity since three times the amount of these
prices raised the price peak threshold to a relative-
ly high level.

In 2022, we did not record negative hourly prices on
the Slovenian power exchange, while in 2021 neg-
ative prices were recorded in 23 hours. Reduced
incidence of negative prices was also recorded on
the German market, where the prices were nega-
tive for 69 hours, while in 2021 they recorded 139
hours with negative prices.
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FIGURE 79: TRENDS IN THE PEAK PRICE ON THE DAY-AHEAD MARKET IN SLOVENIA AND ON THE NEIGHBOURING EXCHANGES
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Table 25 shows the results of a comparative anal- can be observed. Compared to the previous year,

TABLE 25: COMPARISON OF PRICES (ACCORDING TO THE SHARE OF HOURS) BETWEEN POWER EXCHANGES ON THE DAY-AHEAD MARKET

ysis of the prices that were reached on the day-
ahead market on the BSP (Slovenia), GME (ltaly),
EXAA (Austria), CROPEX (Croatia) and HUPX (Hun-
gary) exchanges in 2021 and 2022. The difference
between electricity prices has decreased as Slove-
nian and Hungarian markets coupled®, as great-
er comparability between BSP and HUPX markets

the share of hours in 2022 when the prices on the
Austrian exchange (EXAA) were the same as those
on the BSP also increased. On the other hand, the
share of hours when the prices on the Italian (GME)
and Croatian (CROPEX) exchange were the same
as on the BSP, decreased in 2022 compared to the
year before.

Share of hours in 2021 Share of hours in 2022%
Lower price in BSP than GME 51.5% 62.6%
Lower price in GME than BSP 3.5% 9.0%
Same price in BSP and GME 44.9% 28.4%
Lower price in BSP than EXAA 24.3% 21.2%
Lower price in EXAA than BSP 54.7% 51.9%
Same price in BSP and EXAA 21.0% 27.0%
Lower price in BSP than CROPEX 5.2% 25.8%
Lower price in CROPEX than BSP 29.1% 34.0%
Same price in BSP and CROPEX 65.6% 40.3%
Lower price in BSP than HUPX 41.6% 32.4%
Lower price in HUPX than BSP 50.7% 42.5%
Same price in BSP and HUPX 7.6% 25.1%
SOURCE: MONTEL
54 The markets on the Slovenian-Hungarian border were officially coupled and integrated on 30 June 2022, while trading kicked-off in early July.
55 The difference between the total and the sums of the individual share of hours is due to rounding to one decimal place.
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Prices on the Intraday Continuous Market

Figure 80 shows the trends in the trading quan-  there was a broad price range and a decrease in
tities and price ranges of all products on the intr-  the volume of continuous trading.
aday continuous market. In the summer months,

FIGURE 80: VOLUME OF TRADING AND PRICE RANGES IN THE INTRADAY MARKET
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In 2022, the average price of hourly products on the  the average price amounted to 111.48 EUR/MWh
intraday market amounted to 268.84 EUR/MWh, and seven times the price in 2020, when the aver-
which is almost 2.5 times the price in 2021, when  age price amounted to 38.05 EUR/MWh.

FIGURE 81: DEVELOPMENT OF THE PRICES OF THE HOURLY PRODUCT ON THE BSP INTRADAY MARKET
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