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Relatore
Note di presentazione
Dear participants of the conference!
Russia's full-scale invasion of Ukraine and the forthcoming energy blackmail of the countries of Europe by Russia radically changed the energy balances in the world and put the countries of Europe before a new energy challenge. This challenge requires the countries of Europe to significantly restructure their energy production and consumption systems in order to achieve their own energy independence.
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Note di presentazione
Energy independence of the country is a fundamental component of its sovereignty. It determines the independence of one country from the energy resources of others. The European Union imports 90% of the gas it consumes. Until recently, the share of the Russian Federation in this import was 45%. This is about 140 billion cubic meters of natural gas, of which 15 billion cubic meters were supplied in liquefied form. The EU also imports from Russia about 25% of oil and oil products and 45% of coal.


EVOLUTION OF THE EUROPEAN UNION
ENERGY PRICES, 2018-2022
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Russia's average fossil fuels export prices in 2022 were about 60% higher than last year ag
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Relatore
Note di presentazione
A sharp rise in energy prices began in early 2021, during a heated dispute over the commissioning of the Nord Stream 2 gas pipeline. With the beginning of the war in Ukraine, the next jump in prices took place. This rise culminated on March 7, when gas prices topped $3,800 per 1,000 cubic meters as a result of Russian threats to cut off gas supplies to Europe as a countersanction. On average, over the past six months, the price of gas has increased by 40% compared to December 2021. At the same time, the United States has banned the import of Russian energy carriers, but the European Union is not yet ready to a complete rejection of Russian energy carriers.


hcm

EVOLUTION OF GAZPROM’S EXPORTS

TO THE EUROPEAN UNION, 2016-2022 %s

In 2022 fossil fuel exports from Russia fell by 300 TWh or about 22%

of EU consumption.
P> Some countries, such as Latvia,

15 Estonia, and Lithuania, have
refused to buy Russian gas,

- while others significantly
11 reduced imports of fossil fuels;

9 P> Russia has cut off gas to
, Gazprom's exports to EU Poland, Bulgaria, Finland,
S @tieory. buos Denmark, and the Netherlands
> because they had refused to
3 pay their bills in Russian
Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec currency, and has reduced
Range 2016-2020 w2021  smeslliemm 2022 2022 Hyp supplies to six more countries.
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Note di presentazione
In 2022, imports of Russian fossil fuels to EU countries fell by 300 terawatt-hours, or by about 22%. Some countries, such as Latvia, Estonia and Lithuania, refused to buy Russian gas. Other countries have significantly reduced their fossil fuel imports. Russia shut off gas to Poland, Bulgaria, Finland, Denmark and the Netherlands because they refused to pay their bills in Russian currency and cut supplies to six more countries.


RUSSIA'S FOSSIL FUELS HAVE BECOME
AN IMPORTANT GEOPOLITICAL FACTOR

Russia has earned more than triple its usual revenues from exports to the

2
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EU so far this year due to the exceptionally high prices.

COUNTRIES CONTRIBUTION TO TOTAL FOSSIL FUEL PRODUCTION

With data gathered from The U.S. Energy Information Administration (EIA], The Central Intelligence Agency (CIA], The Ente Nazionale Idrocarburi,
[ENI) and British Petroleum [BP), our map changes the area of each country to show their individual contribution to total fossil fuel production.
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© Cartogram is made by 911Metallurgist
for World Economic Forum

Russia sells 70% of its gas and 60% of its
oil and oil products to Europe. The EU

pays per day EUR 450 million for oil and
EUR 400 million for natural gas imports.

This is equivalent to the estimated cost
of 160 Caliber cruise missiles launched
in Ukraine.

This money has softened the impact of
Western sanctions on Russia's commodity
economy. The oil and gas sector brings in
up to half of its budget revenues and
more than half of its exports.
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Note di presentazione
Energy resources have become an important geopolitical factor of Russia's influence on other countries. The oil and gas sector brings Russia half of its budget and accounts for more than half of exports. This year, Russia's income grew three times from exports to the EU thanks to exceptionally high prices for energy resources. The EU pays an average of 950 million euros per day for oil and natural gas.  This amount is equivalent to the estimated cost of 160 Kalibr cruise missiles launched in Ukraine. For six months of the war, the EU paid Russia more than 150 billion euros for oil and gas. This money almost completely compensated for the impact of Western sanctions on Russia.


EVOLUTION OF THE EU GAS IMPORTS VIA LNG TERMINALS @m
FROM THE USA AND VIA PIPELINE FROM RUSSIA, 2021 - 2022 ag
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5 \ O\ via LNG terminals from the US

than via pipeline from Russia.
But in July gas flows through
Nord Stream 1 were restarted.
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Note di presentazione
The EU estimates that a complete shutdown of Russian gas imports could lead to a gas shortage of 30 billion cubic meters by March next year. June 2022 marked the first month in history that the EU imported more gas through LNG terminals from the US than through a pipelines from Russia. The fall in Russian supply requires the efforts of the EU countries to reduce demand for Russian energy resources in the winter. As of September, this year, EU countries have already accumulated 85% of gas in their gas storage facilities. Some European countries, including Poland and the Baltic states, have already prepared for the possibility of a complete reduction.


THE EUROPEAN UNION PROGRAMS
OF ABANDONMENT OF RUSSIAN FUEL IMPORTS
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N % Fit for 55 — a program presents a set of legislative
._“Fitfor 35 initiatives to ensure that EU policies are in line with
A% < climate goals, but is rather slow, with a deadline of 2050.

REPowerEU — a preliminary plan to eliminate dependence

on Russian fossil fuels by 2030. According to it, it is expected

to reduce EU demand for Russian gas by 100 billion cubic
meters or two-thirds of the total by the end of 2022. ="

— A 10-Point Plan to Reduce the European Union’s Reliance

&

kel  on Russian Natural Gas — a more detailed plan presented

European Union's Reliance on * ™ "

il S in March 2022 by the International
™8 Energy Agency. cave Cas
for a Safe
ga il
- j’%

Save Gas for a Safe Winter — new European gas demand | Winter

July 2022

reduction plan to prepare for supply cuts and reduce
gas use in EU by 15% until next spring. [=
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Note di presentazione
As a result, the European Union began to develop several plans to eliminate dependence on Russian fossil fuels. This are: Fit for 55 EU program; the plan of the European Commission REPowerEU; a 10-point plan to reduce the EU's dependence on Russian natural gas; the European plan "Gaz economy for a safe winter". In particular, the REPowerEU plan consists in the gradual rejection of the import of energy carriers from Russia by 2030 in accordance with the climate goals of the EU.


THE EUROPEAN UNION PROGRAMS %m
OF ABANDONMENT OF RUSSIAN FUEL IMPORTS

S The first direction is to save energy and reduce the
demand compared to the previous years' consumption.

Ty — In particular, it is planned a 15% reduction between
- 01.08.2022 to 31.03.2023.

In general, the updated energy supply programs of the EU countries
envisaged by the above-mentioned acts are based on three main directions:

o—o.
e —

The second direction is to diversify supplies and
attract more renewable gas sources. In particular,
it is planned to increase LNG imports.

The third direction is to accelerate
the transition to production and
use of clean energy.
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Note di presentazione
According to the above-mentioned plans and programs, by the end of 2022, it is expected to reduce EU demand for Russian gas by 100 billion cubic meters, or two-thirds of the total. These programs provide the implementation of tree main directions: The first direction is to save energy and reduce demand by at least 15% compared to the consumption of previous years.  The second direction is the diversification of energy supplies and the attraction of more renewable gas sources. It is planned to increase LNG imports, double the production of sustainable biomethane, and increase the production and imports of renewable hydrogen. The third direction is accelerating the transition to clean energy. It is planned to install photovoltaic panels on the roofs of residential buildings and enterprises, doubling the installation rate of heat pumps.
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DIRECTION 1. ENERGY CONSERVATION,
ENERGY EFFICIENCY, AND REDUCTION OF ENERGY DEMAND

It is the most realistic measure in the short term.
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The EU storage and demand scenarios
without Russian gas imports

The most recent development
of the European Commission

focuses on avoided consumption.

This approach is indicative of

the fact that alternative supply
options have now been more or
less exhausted and in the event of
total disconnection from Russian
gas, the only way to avoid energy
shortages in the EU this winter

is through actions on the

demand side.
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Note di presentazione
As for the first direction - energy efficiency and reduction of energy consumption - this is the most realistic measure in the short term. With alternative supply options now running out, the only way to avoid an energy shortage in the EU this winter is to reduce consumption.


DIRECTION 2. DIVERSIFICATION OF FUEL SUPPLIES
AND ATTRACTION OF MORE RENEWABLE GAS

SOURCES %m

Most of the measures are planned for five years, as their rapid implementation ag
is problematic. Given the different volumes of Russian gas consumption and the
capacity of LNG infrastructure, countries have different options for its replacement .

The energy crisis revealed the following problems of Europe's energy system:

70

60 P> limited gas transportation capacity;
50
40 P> inadequate geographical location or
30 insufficient length of gas pipelines;
20
10 I I 5 5 8 o P> lack of LNG terminals and seaports
e« e e s a s - = N in some countries;

cDQ’b\ ,a_{\(‘ N S %\) @q'o{b t‘2"2.-(‘ 0\'0(\ & &0&\ @fb\& i o

¢ A I P> failure of the existing level of
< © Gas Infrastructure Europe

Annual capacity of liquefied natural gas terminals, developing renewable energy
billion cubic meters to meet energy needs.
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Note di presentazione
The implementation of the plan according to the second direction on diversifying fuel supplies and attracting renewable gas sources is designed for five years. The energy crisis of 2021 exposed problems in the European energy system, such as limited gas transportation capacity, unsuitable geographical location or insufficient length of gas pipelines, the lack of LNG terminals and seaports in some countries, and the inability of the current level of renewable energy to meet energy needs.


DIRECTION 3. ACCELERATED TRANSITION TO %m
PRODUCTION AND USE OF CLEAN ENERGY

The most effective way to decarbonize the economy is direct electrification of ag
end-use. 66% of the EU electricity has already been decarbonized, of which 50%
is due to nuclear energy.
, P> increasing the use of nuclear energy by EU countries is
Nuclear energy in the EU, 2020 impossible. The planned construction of 14 new reactors
in Europe is not enough to prevent a gradual decline in

the total installed capacity of existing reactors, which are
nearing the end of their technical life. The new reactors
will keep the share of nuclear energy in the structure
of total energy production at 50% in 2035-2050;

P> increasing the use of renewable energy for a maximum is
also impossible considering the climate of the European
region. However, as an additional source,

et it is planned to increase the use of biomass, wind,

e ettt o iy it or solar energy from 32% to 40% of final energy

Denmark, Estonia, Ireland, Greecs, Croatia, [aly, Cyprus, Latvia, Lithuania, Luxembourg, Malta, Austria, Paland, Portugal

s consumption by 2030.

ec.europa.cu/eurostatiEl
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Note di presentazione
In the context of the third direction, we note that more than 20% of energy in the EU is currently produced by renewable energy sources and 50% by nuclear reactors. Thus, about 70% of European electricity has already been decarbonized. The European Commission proposed to increase the share of electricity from renewable sources to 45% by 2030. The most effective way to implement this plan is direct electrification of final consumption using renewable energy sources. At the same time, the planned construction of 14 new nuclear reactors in Europe, in particular in France, will not increase the share of electricity produced by nuclear energy in connection with the gradual decommissioning of existing reactors, the technical resource of which is exhausted. This share will remain at the level of 50% in 2035-2050.


PROBLEMS ASSOCIATED WITH THE INTRODUCTION OF @U
ECONOMIC SANCTIONS ON RUSSIAN FUEL

Current European energy strategy envisages the elimination of dependence ag
on fossil fuels from Russia by at least 2030, which makes it impossible to impose
a full embargo on energy imports from this country until then.

However, already at the beginning of o
September 2022, Russia announced
the suspension of gas supplies to
Europe for an indefinite period, and
on September 28, due to an attack by
an unknown party on the Nord
Stream 1 and Nord Stream 2 gas
pipelines, these supplies became
practically impossible.

Thus, the further energy supply strategy for European countries will largely
depend not only on economic, but also on geopolitical factors.
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Note di presentazione
The current European Energy Strategy calls for elimination of dependence on fossil fuels from Russia by 2030, which makes it difficult until then to impose a complete embargo on energy imports from this country. However, already at the beginning of September 2022, Russia announced the suspension of gas supplies to Europe for an indefinite period in the form of a protest the announced sanctions against it. A compromise solution to this problem could be the establishment of a price ceiling for fossil fuels imported into the EU and the G7 countries, and the introduction of a 40% customs duty on imports of energy resources from Russia. These measures could cut up to 80% of Russia's income and its ability to finance the war in Ukraine.


OIL SUPPLIERS ARE BEGINNING TO REVIEW
THEIR STRATEGIES

2

On October 5, 2022, at the 33" meeting of the ministers of OPEC countries and ag
non-OPEC partner countries decision was made to reduce total production by 2 million
barrels per day compared to the levels as of August 2022, starting in November 2022.

(DN ;

Demand/Supply Balance

Reasons:

P> the recovery of global oil demand
mb/d mb/d growth after the pandemic is slower
1lls; - — & than expected;

100 -

2

P> the need to adjust the balance of oil

0
- EX i e - Bm - ._l " supply and demand on the world market;
%0 ' I I 2> P> the need to regulate oil prices;
S © Reuters . . .
8 _ _ 4+ P> informal and tacit economic support
1Q21 3Q21 1Q22 3Q22 1Q23 3Q23 .
I Stock Ch. & Misc (RHS) Demand Supply* Of RUSSIa‘
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Note di presentazione
In response to changes in the gas supply strategies of the EU countries, oil suppliers also are beginning to review their own plans and change forecasts for the coming periods. Thus, on October 5, 2022, at the meeting of the ministers of OPEC countries and non-OPEC partner countries decision was made to reduce total oil production by 2 million barrels per day compared to the required levels as of August 2022, starting in November 2022. Among the reasons that led to such restrictions can be noted:
-  The recovery of global oil demand growth after the pandemic is slower than previously expected.
- The need to adjust the balance of oil supply and demand on the world market.
- The need to regulate oil prices.
- Informal and tacit economic support of Russia.



THE DECISION TO REDUCE THE TOTAL OIL PRODUCTION gu
BY THE OPEC+ COUNTRIES IS BENEFICIAL FOR RUSSIA

The decision of OPEC+ to reduce the total oil ag
production is not critical for the general market:

P> the quotas for oil production have not been fully used;

- commocty P> the development of developed countries and China
Bl coa | are slow downing;

B oil products

Bmowa P developed countries and China are trying to find
o [ Bl Pipeiine gas additional opportunities to oil supply;
of®  Pthelong-term excess of oil production over its
l- ~ ©Cenfre for Research cren) | consumption has formed significant reserves.
i on Energy an ean Air |
II ~ Largest EU importers But it is bgnefic.ial for Ru.ssig, which will have the
- N of fossil fuels from Russia opportunity to increase its income from the export
soma]] i October 2022 of fossil fuels and thus receive more money to
° B = = finance the war against Ukraine.

min EUR
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Note di presentazione
The decision of OPEC+ to reduce the total oil production is not critical for the general market: It is because:
- The quotas for oil production, which are supposed to be reduced, have not been fully used by the countries included in the cartel previously;
- The development of developed countries and China are slow downing – during a recession, and even with high hydrocarbon prices, the level of oil consumption in 2019 has not yet been reached;
- Developed countries and China are trying to find additional opportunities to supply oil to the markets - increasing the role of Latin American countries is expected in this direction;
- The long-term excess of oil production over its consumption has formed significant reserves. Today, oil storages around the world contain about 4.5 billion barrels of oil – it is enough for more than 14 months of covering the current deficit.


THE COUNTRY'S ABILITY
TO ABANDON RUSSIAN FOSSIL FUELS

The ability to abandon Russian fuels is determined by the country's
energy system structure and state of development.

2
7S

We have proposed a method of a quantitative assessment of
the state of energy systems of countries in the form of an integrated
Energy Freedom Index (lef) which summarizes the following subindices:

P> Subindex of energy potential (lep) — determines the potential of the country in terms
of access to fuel and energy resources, namely to reserves of coal, natural gas and oil;

P> Subindex of energy balance (leb) — reflects the annual balance between total
production and consumption of electricity and heat in the country;

P> Subindex of energy development (led) — demonstrates the ability of the country's
energy system to develop, increase energy efficiency and increase the capacity of
electricity generation facilities, including from renewable sources.

lef = lep x leb x led
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Note di presentazione
At Igor Sikorsky KPI, we are also engaged in researching energy development strategies on the European continent and globally based on the application of intelligent data mining and system analysis. To evaluate and compare the energy systems of different countries of the world, our scientists have developed the Energy Freedom Index, which summarizes three sub-indexes – the Energy Potential Sub-index, the Energy Balance Sub-index, and the Energy Development Sub-index.


RANKING OF THE EU COUNTRIES AND UKRAINE FEIS

BY THE VALUE OF THE ENERGY FREEDOM INDEX (lef) @

Rank Countr lef lef Index components 2020 Share of imports from Russia Correlation between
2020 y 2019 2020 lep leb led in national consumption (Imrf) lef and Imrf
1 Ukraine 0,70 0,77 1,07 0,72 1,00 NA NA
2 Bulgaria 0,59 0,76 1,00 0,69 1,11 0,40 0,20
3 Poland 0,58 0,63 1,05 0,59 1,01 0,37 -0,85
4 Denmark 0,70 0,61 0,95 0,98 0,65 0,16 -0,65
5 Czech Republic 0,55 0,59 1,00 0,63 0,94 0,24 -0,43
6 Sweden 0,68 0,59 0,94 0,63 1,00 0,08 0,57
7 Llatvia 0,18 0,56 0,94 0,64 0,93 0,31 -0,29
8 Slovenia 0,47 0,55 0,97 0,55 1,03 0,10 0,10
9 France 0,48 0,54 0,94 0,58 0,99 0,09 -0,10
10 Romania 0,72 0,54 0,95 0,72 0,78 0,18 -0,58
11 Finland 0,42 0,49 0,94 0,52 1,00 0,45 0,09
12 Croatia 0,36 0,43 0,95 0,45 1,00 0,09 -0,08
13 Hungary 0,35 0,42 0,99 0,40 1,05 0,54 -0,28
14 Slovakia 0,32 0,40 0,95 0,41 1,03 0,60 -0,28
15 Germany 0,33 0,37 1,01 0,37 0,98 0,28 -0,65
16 Austria 0,35 0,32 0,94 0,42 0,82 0,03 0,10
17 Netherlands 0,39 0,32 0,95 0,35 0,95 0,55 -0,58
18 Portugal 0,23 0,31 0,94 0,35 0,94 0,05 0,49
19 Ireland 0,31 0,28 0,94 0,26 1,14 0,53 0,94
20 Greece 0,25 0,28 0,99 0,32 0,90 0,03 0,30
21 Spain 0,26 0,28 0,95 0,28 1,04 0,08 -0,39
22 Belgium 0,22 0,26 0,94 0,26 1,06 0,29 0,25
23 ltaly 0,21 0,24 0,94 0,25 1,00 0,25 0,53
24 Lithuania 0,10 0,13 0,94 0,13 1,10 0,98 0,13
25 Estonia 0,18 0,10 0,94 0,11 1,01 0,16 -0,79
26 Luxembourg 0,03 0,05 0,94 0,05 1,00 0,03 0,36
27 Cyprus 0,04 0,05 0,94 0,05 1,03 0,05 -0,41 14
28 Malta 0,01 0,01 0,94 0,01 1,00 0,17 0,03



Relatore
Note di presentazione
The study covered the period 2000-2021 for 142 countries of the world. Here are the results of the evaluation of the EU countries and Ukraine. According to 2021 data, Ukraine had the highest energy freedom index, and Romania completed the top ten countries. Also, the correlation between this Index and the share of imports from Russia in the national consumption of each country was analyzed. As we can see, countries with a higher value of energy freedom index have a weak or negative correlation with Russian imports.


CORRELATION BETWEEN THE ENERGY FREEDOM INDEX (lef) %m
AND THE SHARE OF IMPORTS OF RUSSIAN FOSSIL FUELS IN
THE STRUCTURE OF THEIR TOTAL CONSUMPTION (Imrf) ag

P> countries with a high and medium density
O . |- of the inverse relationship between their
o _lef and Imrf — Poland, Estonia, Germany,
— ““TI i HJ_I _I.  Denmark, Romania, the Netherlands,
144 : the Czech Republic, Cyprus, and Spain;

9—»&@—;«@ St e*—e&@?—-@ &
© ¥ @

6 B e ————— Vcountries with a low level of direct and
e inverse relationship between their lef

8 and Imrf — Latvia, Slovakia, Hungary,
Slovenia, Austria, Belgium, and Lithuania;

Vcountrles for which the relationship between their lef and Imrf has not been
established — Croatia, France, Malta, and Finland;

P> countries with a high and medium density of direct relationship between them
lef and Imrf — Greece, Luxembourg, Portugal, Italy, Sweden, and Ireland.
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Note di presentazione
This slide presents the grouping of countries by the level of dependence of their energy freedom index on Russian fossil fuel imports. There are four different groups of countries. We see that Poland, Estonia, Germany, Denmark, Romania, the Netherlands, the Czech Republic, Cyprus, and Spain are characterized by a high and medium inverse relationship between their energy freedom index and the share of Russian fossil fuel imports.


THE GROUPING OF COUNTRIES IN THE TWO- %m
DIMENSIONAL FIELD OF PARAMETERS — lef AND Imrf

P> in the high-risk zone (HR) — countries, whose index is below average, and which g
have more than half of Russian fossil fuels in the structure of total consumption:
lef < 0,50, Imrf > 0,50 — Greece, Lithuania, Netherlands, Slovakia, and Hungary;

| - P in the medium-risk zone (MR) — countries whose

| index is below average, but which have less than

i half of Russian fossil fuels in the structure of total
| consumption: lef < 0,50, Imrf < 0,50 — Austria,

ial

"

1,00
L ]

Lithuania HR
0,90

0,80

_oso gy ol Belgium, Estonia, Ireland, Spain, Italy, Cyprus,
Boso oot - Luxembourg, Malta, Germany, Portugal, and Croatia;
& 1 Poland i . ° .

L #r¢ ewes Pein the low-risk zone (LR) — countries whose

I B e index is above average, and which have less than

aly | . . . .

020 Malta 1 femene,  panmark half of Russian fossil fuels in the structure of total

030 | oy | o g o s consumption: lef > 0,50; Imrf < 0,50 — Bulgaria,

ogo |3 crprus Austre® © rlard T Denmark, Latvia, Poland, Romania, Slovenia,

o ¥ " France, Czech Republic, and Sweden.
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Note di presentazione
The next study considers the risk of refusing from import energy resources. The grouping of countries in a two-dimensional field of parameters – the Energy Freedom Index and the share of Russian fuel imports in the structure of total consumption – made it possible to divide countries into three groups by risk level. In the high-risk zone were countries, whose index is below average, and which have more than half of Russian energy resources in the structure of total consumption (Greece, Lithuania, Netherlands, Slovakia, Hungary). In the medium-risk zone were countries whose index is below average, but which have less than half of Russian energy resources in the structure of total consumption (Austria, Belgium, Estonia, Ireland, Spain, Italy, Cyprus, Luxembourg, Malta, Germany, Portugal, Croatia). In the low-risk zone were countries whose index is above average, and which have less than half of Russian energy resources in the structure of total consumption (Bulgaria, Denmark, Latvia, Poland, Romania, Slovenia, France, Czech Republic, Sweden).


THE GROUPING OF COUNTRIES ACCORDING TO THE DEGREE gu
OF THEIR READINESS TO REPLACE RUSSIAN FOSSIL FUELS

AND IMPOSE AN EMBARGO ag

P> Group 1 — countries for which the refusal to import fossil fuels from Russia
threatens the greatest losses in the economy, and which need and may receive
a delay in the imposition of embargoes —Czech Republic, Hungary, and Slovakia;

P> Group 2 — countries that are heavily dependent on fuel imports from Russia, and
at the beginning of the sixth package of sanctions have some controversy over the
imposition of the embargo — Austria, Germany, Netherlands, Romania, and France;

P> Group 3 — countries that have significant or moderate dependence on fossil fuels
imports from Russia, but support the embargo —Belgium, Bulgaria, Croatia, Italy,
Lithuania, Poland, and Finland;

P> Group 4 — countries that have low dependence on fuel imports from Russia and
support the embargo — Cyprus, Denmark, Estonia, Greece, Ireland, Latvia,
Luxembourg, Malta, Portugal, Norway, Slovenia, and Spain.
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Note di presentazione
EU countries can be grouped into four groups based on their willingness to replace Russian fossil fuels and impose an embargo: Group 1 – countries for which the rejection of Russian fuel resources threatens the greatest losses in the economy and which require a postponement of the embargo (Hungary, the Czech Republic and Slovakia); Group 2 – countries that are heavily dependent on fuel imports from Russia and had certain disputes regarding the introduction of the embargo (Netherlands, Austria, Germany, Romania, France); Group 3 – countries that have significant or moderate dependence on fuel imports from Russia, but support the embargo (Lithuania, Belgium, Bulgaria, Croatia, Italy, Finland, Poland); Group 4 - countries that have a low dependence on fuel imports from Russia and support the embargo (Greece, Estonia, Ireland, Spain, Cyprus, Luxembourg, Malta, Portugal, Slovenia, Denmark, Latvia, Norway). It is natural that the decisions of each country largely depend on its political interests and the expectations of the population.
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Relatore
Note di presentazione
The total losses of Ukraine's economy and energy sector due to the war have already exceeded $800 billion. The total amount of direct damage to critical infrastructure exceeded $130 billion. GDP of Ukraine is expected to shrink by 35-45% this year. After the defeats of the Russian army during the last two week in the Kharkiv and Kherson regions, Russia has changed its military strategy. Instead of fighting on the battlefield, Russia launches long-range missile attacks on power plants, bridges, railway junctions, essentially fighting civilians. Therefore, the real losses of Ukraine's energy sector have grown during this time and they will have to be recalculated.


LOSSES OF THE ENERGY SECTOR
OF UKRAINE

P> The total losses in the energy sector are estimated
at more than USD 3 billion, of which more than
a USD 1,1 billion has already been borne by the
natlonal nuclear power company Energoatom.

2
7S

VAImost 650 000 consumers do not have access to electricity,
and more than 180 000 households are without gas supply.

P> Almost 5% of the installed generating capacities have been
destroyed. 35% of generating capacity is now located in the
occupied territories;

P> Russian occupying forces captured Zaporizhzhya NPP,
Kakhovska HPP, destroyed Okhtyrska CHPP;

P> The renewable energy sector is damaged — more than
50% of thermal power, 30% of solar, and more than
90% of wind generation have been disabled.

National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”
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Note di presentazione
Currently, 35% of generating capacities are located in the occupied territories. The total losses in the energy sector are estimated at more than 3 billion dollars. Almost 650,000 consumers do not have access to electricity, and more than 180,000 households are left without gas. Russian troops captured the Zaporizhzhya nuclear power plant, the Kakhovka hydroelectric power plant, and destroyed the Okhtyr thermal power plant. The renewable energy sector was affected, with more than 50% of thermal, 30% of solar and more than 90% of wind generation out of order.



THE THREAT OF DESTRUCTION OF THE ZAPORIZHZHYA
NUCLEAR POWER PLANT AS A RESULT OF MILITARY ACTIONS

As a result of the accident at the

Zaporizhzhya NPP, caused by Russia's
military actions, radioactive pollution will
affect not only Ukraine, but also the Black
Sea, Moldova, Romania, Bulgaria and even
Turkey. Under other weather conditions,
radioactive emissions will move to the east.

At 350 km from the emission point,

the level of Cesium-137 fallout can
reach values like those on the outskirts
of the Chernobyl exclusion zone.

National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”
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Note di presentazione
As a result of the accident at the Zaporizhia NPP caused by Russia's military actions, many people, countries, lands and waters could be affected. Radioactive pollution can affect not only Ukraine, but also the Black Sea, Moldova, Romania, Bulgaria and even Turkey. At the same time, in other weather conditions, radioactive emissions will be carried by the wind to the East. At a distance of 350 km from the emission point, the level of cesium-137 can reach values similar to those on the outskirts of the Chernobyl exclusion zone.


LOSSES OF THE ENERGY SECTOR
OF UKRAINE

2

P> Gas production fell by about 12-15% ag

P> Gazprom almost stopped the transit of gas through Ukrainian gas pipelines.
In June, the monthly volume of gas transit through the Ukrainian GTS fell to
1.25 billion cubic meters from the 3.3 billion cubic meters of capacity booked
at that time. This is 3-5 times less than what was transited on average per
month during several previous years.

Share of total gas production by Ukraine's regiens:

P> Stopping the transit will sharpen at least two
threats. First, it is a shortage and rising gas prices
on the western borders of Ukraine. Second, the
disappearance of any safeguards for the "accidental”

destruction of gas pipelines, due to which it may

e s e impossible to transport domestically produced

T gas to the Right-bank regions of Ukraine.
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Note di presentazione
Gas production in Ukraine fell by approximately 12-15%. Gazprom reduced the monthly volume of gas transit to Europe through the Ukrainian gas transport system by 3-5 times. Now this volume is 1.25 billion cubic meters instead of the reserved 3.3 billion cubic meters. The suspension of transit leads to an increase in gas prices on the western borders of Ukraine and, in the case of an "accidental" destruction of gas pipelines, makes it impossible to transport gas to the Right Bank regions of Ukraine.


POSITIVE DEVELOPMENTS @m
IN THE ENERGY SECTOR OF UKRAINE ag

P> Energoatom and all its stations
were transferred to the Paris Center
of the World Association of Nuclear
Operators (WANO). Until now,
Ukrainian nuclear power plants were
part of the Moscow center WANO.

P> Ukraine has refused to purchase Russian nuclear fuel.

The current fuel reserves for WWER-1000 reactors will be enough
for two years.

P> During this period, it is planned to equip one of the Ukrainian enterprises
with a production line for assembling Westinghouse fuel assemblies.

National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”
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On the other hand, Russian aggression accelerated the integration of the Ukrainian energy system into the European one. The Ukrainian energy sector and all its nuclear plants have been transferred to the Paris Center of the World Association of Nuclear Plant Operators. Ukraine refused to purchase Russian nuclear fuel. Current fuel reserves for Ukrainian reactors will last for two years. During this period, it is planned to equip one of the Ukrainian enterprises with a line for reproducing Westinghouse fuel assemblies.


POSITIVE DEVELOPMENTS
IN THE ENERGY SECTOR OF UKRAINE

P> The Ukrainian power system has finally

disconnected from the power systems of
Ulaines Russia and Belarus and joined the European

L RESSE M EOE Network of Transmission System Operators
‘i'&‘—-‘ for Electricity (ENTSO-E). Export of electricity
from Ukraine to Europe has begun.

P> Currently, export volumes have increased by 2.5 times, and Ukrainian electricity
is supplied to Romania, Slovakia (125 MW each), Moldova (200 MW) and Poland
(about 210 MW). After the implementation of additional technical measures, the
capacity for the sale of electricity abroad may increase to 6 GW.

P> The possibility of using the national GTS for transporting hydrogen to Europe is also
being studied. The conversion of the gas transportation network and hydrogen
storage facilities will allow Ukraine to maintain its importance as a transit

country of energy resources.

National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”
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The Ukrainian energy system has finally disconnected from the energy systems of Russia and Belarus and joined the European Network of Electricity Transmission System Operators. At present, electricity exports to Romania, Slovakia, Moldova, and Poland have increased by 2.5 times. The possibility of using the national gas transmission system for transporting hydrogen to Europe is also being studied. The use of the gas transmission network and hydrogen storage will allow Ukraine to maintain its importance as a transit country for energy resources, increasing European security in this sector.


EU COUNTRIES WILL OVERCOME APPROACHING WINTER %m
CHALLENGE FOR THE SAKE OF THE DEMOCRATIC FUTURE OF EUROPE ag

THANK

YOU

FOR YOUR
ATTENTION!

National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”


Relatore
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And the last. The approaching winter brings a great challenge for EU countries due to the sharp rise in energy prices, essential goods, economic deterioration and war fatigue. A simple way for EU countries is to quickly end the war at the expense of Ukraine losing part of its territory and sovereignty. We believe that such a path will only postpone an even more destructive war for Europe. Therefore, we believe that Ukraine, together with the EU countries, will overcome this challenge with dignity for the sake of the democratic future of Europe.
Thank you for your attention!
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