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IMPACT OF MARTIAL LAW ON THE ENERGY SECTOR
OF UKRAINE: ECOLOGICAL AND ECONOMIC ASPECTS

The article examines the energy sector of Ukraine during the martial
law. The dynamics of the share of business entities, involved in the supply of
electricity, gas, steam, and air conditioning in 2019-2023, is reviewed. The
distribution of the operating capacity of power generation facilities during
the war is investigated. The consequences of martial law for the power
system of Ukraine are considered. The losses of installed capacity after the
season of massive Russian attacks on the national power system are
examined. The main indicators of the energy sector are outlined. The
consequences of the shelling for the Ukrainian energy system, which affect
all spheres of the country’s life, are determined. The main characteristics of
the formation of the energy system of Ukraine are highlighted and its main
sources are identified. The key challenges for the Ukrainian energy system
are determined and characterized.

Keywords: energy sector; energy system; energy industry; martial law;
electricity;  electricity  supply; transformation; restoration; energy
infrastructure; environmental (ecological) and economic aspects (principles).

Relevance of the topic. The war in Ukraine has caused numerous
energy and environmental problems. The constant bombardment and
shelling have destroyed power plants, refineries and infrastructure,
causing power outages and environmental pollution. The war has also
led to a decline in the production and transportation of energy
resources such as natural gas and oil. The environmental consequences
of the war have also had a negative impact on natural resources,
biodiversity, and the health of the local population.

229



Cepist kEKOHOMiYHi HayKkun»
Bunyck 4(108) 2024 p.

2024 has become the most difficult year for the Ukrainian energy
system, as it is taking place in conditions of constant hostile attacks on
energy infrastructure facilities. Russia spent $5.6 billion on attacks on
Ukraine’s energy system in 2024, but never destroyed it. Ukraine's
energy system suffered 12 massive attacks in 2024. Russia fired 708
missiles and 839 drones worth $5.6 billion at Ukrainian energy facilities,
according to Forbes calculations

Electricity consumption restrictions for the population were
applied in 2024 for a total of 1951 hours throughout the territory of
Ukraine or in the vast majority of regions. This is 22% of the hours of the
year. As of June 2024, the Ukrainian energy sector, according to the
government, lost more than 9 GW of generation capacity as a result of
Russian shelling. In particular, DTEK Group lost 80% of its generating
capacity as a result of large-scale Russian attacks on March 22 and 29.
According to the Verkhovna Rada Committee on Energy and Housing
and Communal Services, as of early May, about 50% of Ukraine’'s energy
infrastructure was affected by Russia. The above confirms the
relevance of this study.

Analysis of recent research and publications. The problems of
the power system under martial law were raised in the works of
scientists, in particular, Kryzhnyi A. [1], Bredikhina H. [2], Albul S. [3],
Yankovskyi 0. [4], Marushchenko K. [7], Mykhailov D. [8], Oriekhova A,
Kiiakh I. [9], Lisovyi A. [10], Stadzhy D. [11], Tkach D. [12]. Overcoming
the unprofitability of the power system and energy market in the period
of Ukraine’s recovery is considered by Babak V. in his work [13]. At the
Institute of General Energy of the National Academy of Sciences of
Ukraine, scientists V. Babak, L.Shcherbak developed theoretical
foundations for object-oriented identification of phenomena, processes
and objects in the energy sector. This work is based on the study of an
information resource, namely the characteristics of noise fields
generated by energy facilities. The scientific research conducted at the
Institute of General Energy of the National Academy of Sciences of
Ukraine makes a significant contribution to the development of modern
technologies in the energy sector. They relate to the theoretical
foundations of object-oriented identification, the use of alternative
energy sources, diagnostic methods and mathematical programming to
optimize electricity and heat production. The results of these studies
can be used to improve the efficiency and sustainability of energy
systems, as well as to reduce the negative impact on the environment.
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Scientist 0. Novoseltsev proposed a new multilevel model of circulation-
coordinated service-dominant transformation of the hybrid energy
system structure based on the theory of fuzzy sets. The system includes
equations and an organizational mechanism for the interaction of
energy service market participants with energy and fuel markets. The
use of this multi-level model makes it possible to determine the
structure and volumes of optimal energy resources during the
transformation of the energy system and the areas of cross-border
assistance. This is in line with international standards and will be used
in the transformation of the fuel and energy complex in the context of
the country’s post-war recovery [1].

The purpose of the study is to analyze the impact of martial law
on the energy sector of Ukraine as well as to highlight the economic and
ecological consequences.

Summary of the main material. The state of Ukraine's energy
system during martial law is critical. The consequences of Russian
attacks have led to significant damage and loss of capacity. The
Ukrainian power system has lost more than 9.2 gigawatts of capacity,
which equals more than a billion dollars. This amount is not yet
finalized, as Russia continues to shell. After Russia’s massive missile
attacks, Ukraine’'s power grid still faces a significant deficit, and
blackouts continue. Today, only a few units are operating, but they are
only used for their own needs and partial heating of cities. There are
also problems with gas supply, but energy reserves are generally
sufficient [2]. In general, Ukraine’s power system has been severely
damaged, and restoring its performance will require significant efforts
and investments [3].

In today’s realities, when the world is facing various challenges,
the country’'s energy system plays a key role in ensuring stability and
development. Ukraine, like many other countries, is at risk due to
geopolitical conflicts. The martial law in Ukraine has significant
implications for its energy system, which affects all spheres of the
country’s life. One of the main challenges during martial law is ensuring
energy security. Aggression and possible interference in the energy
infrastructure lead to destruction and disruption of the energy system.
For example, attacks on power plants, energy production facilities, and
energy networks could lead to significant disruptions in the supply of
electricity to households and industry. Another serious problem is the
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reduced access to energy sources due to the loss of control over energy
facilities. Blocked and damaged fuel delivery routes can cause energy
crises and lead to energy shortages. This, in turn, affects the functioning
of production, transportation, and the provision of energy for heating
and lighting [3].

The energy sector is also becoming a target of cyberattacks, which
is one of the main threats in the modern world. Martial law creates
favorable conditions for cyberattacks on the control and monitoring
systems of energy facilities. This can cause not only temporary power
outages but also potentially damage or even destroy energy
infrastructure. The loss of investment and opportunities for energy
development is also a significant problem. The armed conflict creates
uncertainty and risks for foreign investors, who may refrain from
investing in projects to expand and modernize energy infrastructure. To
overcome these challenges, Ukraine needs to improve its energy policy,
taking into account the new conditions and challenges that arise during
martial law. It is important to ensure that the energy infrastructure is
reliably protected from physical and cyber-attacks, and to develop
strategies to ensure sustainable energy supply for various sectors of
the economy and the population. Ukraine should also actively cooperate
with international partners, seeking support and technical assistance
for the restoration and development of the energy system. Such
measures will help to reduce the negative impact of martial law on the
energy infrastructure and contribute to the country’'s sustainable
development in the face of challenges and instability. Ukraine’'s energy
system is protected from Russian shelling by both active and passive
measures. In particular, it has emergency response systems, missile
defense, recovery and backup systems [4].

The head of Ukrenergo noted that Ukraine’s energy infrastructure
will have three levels of protection against Russian attacks. The first
level of protection involves the construction of gabions and big bags, the
second - the installation of anti-missile systems, and the third - the
creation of mobile generating capacities. The government and the
General Staff of the Armed Forces of Ukraine have organized the
creation of a three-level defense of energy infrastructure against
Russian missiles and drones. Energy companies have created websites
and bots to warn residents when the power goes out. Ukrainian energy
facilities also have emergency response systems, recovery and backup
systems. In addition, the authorities are considering options for
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alternative mobile generation, such as gas turbine and gas piston power
plants, as well as the construction and operation of small nuclear
reactors. Ukraine's energy system is one of the most vulnerable sectors
in a time of war. In the event of a military conflict, the energy system
may be subject to various types of attacks, such as cyber-attacks,
terrorist attacks, as well as physical destruction and destruction of
infrastructure. The main sources of energy in Ukraine are thermal
power plants fired by coal and gas, as well as nuclear power plants. In
the event of war, these sources could be attacked, which could lead to a
decrease in electricity production and disconnection of certain regions
of the country from the grid. One possible solution is to develop
alternative energy sources, such as solar and wind power. Ukraine has
great potential for developing these energy sources, but unfortunately,
the development of these industries is rather slow. It is also important
to develop energy saving and energy efficiency. This can help reduce
electricity consumption and ensure a more stable operation of the
energy system in times of war.

For example, the introduction of energy-saving technologies in
industry and housing and communal services can reduce electricity
consumption by 20-30%. It is also important to develop a system of
monitoring and management of energy consumption, which will allow
for more efficient use of energy and ensure a more stable operation of
the energy system in times of war. Thus, Ukraine's energy system is
vulnerable in a time of war, but the development of alternative energy
sources and energy saving and efficiency systems can help ensure a
more resilient system in a time of war. In Ukraine, a significant number
of entities provide electricity, gas, steam, and air conditioning services
(Figure 1).
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Fig. 1. Dynamics of the share of business entities involved in the supply of
electricity, gas, steam and air conditioning in 2019-2023
Source: compiled by authors.

Thus, in the overall structure, the share of the studied entities is in
the range of 0.18-0.2%. Ukraine’s energy infrastructure is an important
component of national security, especially in times of war. Currently, the
Ukrainian energy system is being affected by the military conflict, in
particular by Russian attacks on energy infrastructure. This jeopardizes
the supply of electricity and other types of energy, and can lead to the
destruction of energy facilities.

In order to protect the energy infrastructure from Russian attacks,
Ukraine is developing and implementing measures to increase its
resilience [5]. The plan to restore Ukraine's energy infrastructure also
includes the production of solar panels, wind turbine equipment,
inverter equipment, long-term energy storage systems, the introduction
of smart grids, and the construction of green hydrogen production
facilities. Despite the challenges faced by Ukraine’'s energy
infrastructure, the country is working to identify the real state of the
energy infrastructure after the devastating shelling. Work is also
underway to prepare for possible Russian attacks during the next
heating season. Thus, Ukraine's energy infrastructure is under
increased scrutiny due to the military conflict, but the authorities are
making efforts to ensure the security and resilience of the system.

One of the main consequences of martial law is physical damage
to energy facilities. Power plants, substations, and networks become
targets of possible military operations, which can lead to their
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destruction and destruction. This disrupts the normal functioning of the
system and leads to disruptions in electricity supply. Additionally, a
military conflict may result in the cessation of electricity exports and
imports. Stopping the flow of energy can lead to a shortage in the
domestic market, which in turn affects the availability of electricity for
households and businesses. In wartime, the infrastructure of gas
pipelines used to transport natural gas may be affected. The destruction
of gas pipelines and infrastructure may lead to problems with the
supply of gas used for power generation and heating.

Another important aspect is the threat to energy security. Martial
law can provoke attacks or sabotage of energy facilities, which leads to
disruptions in normal operation and threats to energy supplies. The
negative impact of a military conflict may also manifest itself in a
decrease in energy production. Limited access to resources, loss of
labor and equipment can lead to a decrease in electricity production
capacity, which has serious consequences for the country. The loss of
qgualified personnel is another negative consequence of a military
conflict. Evacuations or security threats at the workplace can lead to the
loss of key specialists, making it difficult to restore energy systems. In
addition, it is important to take into account the environmental aspects
of military conflict. Fires, explosions, and other military activities can
lead to serious pollution of water sources and air, disrupting the
ecosystem and threatening public health. Overall, the consequences of
martial law for Ukraine’s energy system are a serious challenge that
requires comprehensive measures to restore and ensure the
sustainability of the country’s energy sector. This also emphasizes the
importance of international cooperation and support to restore the
normal functioning of energy systems in wartime (Table 1).

Table 1

Consequences of martial law for Ukraine's energy system
Consequences of martial law
for Ukraine’s energy system
1. |Reduction of coal and other|National coal mines come under fire, which leads to
fuels production a decrease in coal production
2. | Restrictions on energy supply |Martial law can lead to restrictions in the supply of
electricity, especially in the conflict zone

No Characteristics

3. |Damage to energy | The shelling and hostilities may result in damage to

infrastructure power grids, power plants and other energy
facilities

4. |Increase in energy costs Due to limited access to some energy sources,

dependence on imports may increase, leading to
higher energy costs

Source: compiled by authors.
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Ukraine's power system consists of various components, including
electricity generation, transmission and consumption. The national
energy company Ukrenergo is responsible for managing the power
grids and ensuring the stability of the power system. Ukraine’'s energy
management system is built in accordance with the EU’s Third Energy
Package. The Ukrainian energy system has been fully synchronized with
the European system, which contributes to its reliability and efficiency.
Ukraine's energy sector consists of various components, including
electricity generation, transmission and consumption. The main sources
of electricity include nuclear power, coal, fuel oil and gas combustion.
Electricity production in the country is the backbone of the Ukrainian
economy and is one of the oldest industries. The main indicators of
Ukraine's energy sector are as follows. Electricity generation: nuclear
power, coal, fuel oil and gas combustion. Electricity sources: solar,
wind, organic mass gasification, waste gasification, geothermal power
plants.

Electricity exports and imports: Ukraine's electricity exports
exceeded imports by 4.5% over the week, while imports decreased by
9%. To ensure the stability of the power system, Ukrenergo has set up a
headquarters for rapid response to power outages. As part of the
reforms in Ukraine's energy sector, the government is focusing on
diversifying the sources and routes of energy supplies to Ukraine. This
includes receiving oil and gas from the Caspian Sea region, Central Asia
and the Middle East, as well as preparing clean energy project
proposals Ukraine has made significant progress in reforming its
energy sector in line with EU legislation. In 2019-2021, the unbundling
of the gas transmission network and transmission system operators
was completed and certified. Key structural changes in the gas and
electricity markets have been implemented, and corporate governance
reform in state-owned energy companies is ongoing. The distribution of
operating capacity of power generation facilities is shown in Table 2.

Table 2
The distribution of operating capacity of power generation facilities

Power Facilities Destroyed Capacity in the Available
generation capacity, MW capacity, % occupied capacity, %
facilities territories, %
Nuclear power 13940 - 43 57
plants
Thermal 5867 10 12 77
power plants
Combined 11197 4 50 46
heat and
power plants
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Continuation of the table 2

Hydroelectric 4837 - 7 93

power plants

Solar power 6067 14 18 69
plants

Wind power 1583 - 94 6
plants
Total 43491 4 35 61

Source: compiled by authors according to: [6].

The impact of the military conflict on the energy sector is negative.
Energy infrastructure facilities are more often targeted by aggression.
However, the Ukrainian energy system demonstrates resilience, and its
specialists are highly professional, ensuring stable operation of the
industry. As a result of hostilities, about 4% of generating capacity was
destroyed, and another 35% is located in the occupied territories. This
destructive effect covers 50% of thermal generation, 30% of solar
generation and over 90% of wind generation. The losses are estimated
at UAH 47 billion or $1.7 billion. Falling demand for energy (30-35% less
than in 2021), the relocation of consumers to the western regions, and
difficulties with the supply of petroleum products caused financial
imbalances in the power system. Losses in the energy and oil and gas
sector amounted to UAH 341.8 billion. Energy and fuel prices are rising,
making it difficult to meet demand and causing a shortfall in the
electricity market, amounting to about UAH 35 billion. As a result, it will
be a challenge to ensure effective optimization of the energy system and
ensure the solvency of the industry. The expected shortage of funds
may lead to increased debts and financial problems for energy
companies. This, in turn, puts additional pressure on the financial
stability of the industry and may affect its ability to provide reliable and
stable energy supplies to the national market and consumers. In
addition, rising energy prices and tariffs in a situation of economic
instability and military conflict may have a serious social impact on the
population and businesses already experiencing difficulties. A large
number of consumers left without access to energy or forced to pay
higher tariffs could be a significant constraint on the country’s economic
recovery and stability. The losses of installed capacity after the season
of massive Russian attacks on the Ukrainian energy system are shown
in Table 3.
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Table 3

Losses of installed capacity after the season of massive Russian attacks

on the Ukrainian power system

Loss of
installed
Years Information powel.'
generation
capacities
(GW)
In May 2021, there were 4 GW of installed capacity in the
2021 |temporarily occupied territory, including the large Zuivska 4
and Starobeshevska TPPs. They were occupied back in 2014
A year later, in May 2022, due to Russia’'s full-scale invasion,
2022 21 GW were already under occupation. This included 21
Zaporizhzhia NPP, which provided about a fifth of electricity
production
In May 2023, after a season of massive attacks on the
2023 |Ukrainian power grid, the loss of installed capacity increased 27
to 27 GW
A number of high-voltage transformers at the substations that
2024 . o 35
transmit electricity were destroyed

Source: compiled by authors according to: [8].

Ukraine is implementing several projects to protect energy
facilities, including passive and active protection [8]. Ukrenergo is
focusing on passive and active protection of Ukraine’'s energy facilities
from possible attacks by Russia. The National Security and Defense
Council of Ukraine also approved a decision to strengthen the resilience
of the country’s energy system [8]. In addition, Ukraine is developing a
nationwide investment project on an innovative basis to decarbonize the
unified energy system. The key challenges for Ukraine’'s power system
are presented in Table 4.

Table 4

The key challenges for Ukraine’s power system

No

The key
challenges

Characteristics

1. |[Constant attacks
on networks and
transformers

Hostile attacks on substations, which play a key role in
transmitting electricity to consumers, and cross-border
networks for importing electricity from EU neighbors are
extremely dangerous. This risks creating additional restrictions
on the market. In addition to cross-border power lines and
transformers, the aggressor’s target is the infrastructure of
extractive enterprises that supply the Ukrainian economy with
natural gas, oil, and coal. Only nuclear power plants are
operating stably. Their basic capacities remain capable of
providing about 50% of the country’s electricity
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9

Continuation of the table 4

Shortage of power
equipment

During the war, Ukraine became the main buyer in Europe of
cogeneration units, which provide for the simultaneous
production of electricity and heat. In particular, the Energy
Security Project, funded by the United States Agency for
International Development (USAID), purchased more than 90 of
them for the needs of communities. Now the problem is not
only a lack of funding, but also a shortage of ready-to-sell
equipment, including for urgent repairs after attacks. lts
production may take longer than Ukrainian customers need

Development of
local and green
generation

The development of renewable energy sources, in particular
wind power, contributes to the sustainability and
decarbonization of the Ukrainian energy system, and their
support is a key priority for international partners

Cyber threats and
information terror

On average, hundreds of thousands of powerful cyberattacks on
all energy companies are recorded two days before massive

shelling. This shows that the enemy is acting systematically,
combining physical and digital influence. At the same time, the
presence of powerful professionals combined with unique
experience during the war create the preconditions for Ukraine
to lead the way in cybersecurity in Eastern Europe

5. |Stopping
transit

gas | Transportation of Russian gas through the Ukrainian gas
transportation system has stopped. However, due to the
suspension of Russian gas transit, «the risks of attacks» on the
gas transportation system in Ukraine are “significantly

increasing

Source: compiled by authors according to: [9; 10; 11; 12].

The destruction of public infrastructure and the potential threat of
shelling of nuclear power plants increase the risk of environmental
disaster in Ukraine. The shelling of oil depots and thermal power plants
leads to air, soil and water pollution. In turn, continuous restoration
requires additional resources. In addition, the tactic of repeated strikes
means that fire brigades are more cautious. This affects the quality of
extinguishing and response to calls. As for nuclear power plants, the
greatest danger is posed by spent fuel storage facilities, which can
become an accidental or special target during shelling. If the tactics of
shelling large thermal power plants, hydroelectric power plants and
other generation stations continue, Ukraine will obviously face a choice
— to restore centralized carbon generation, which can be destroyed
again, or to move to a decentralized energy system based on the
principles of energy efficiency and the use of renewable energy
sources. The benefits of modernizing the energy system and
abandoning centralized, coal-based power hubs include energy security,
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achieving sustainable development goals, mitigation/adaptation to
climate change, and the development of new green technologies.

However, the development of a decentralized green energy system
today requires capital investments. Ukraine needs 12 gigawatts of new
installed capacity and $17.2 billion in investments to completely phase
out coal-fired generation by 2034. For a country whose economy has
suffered greatly from the military invasion, the implementation of such
projects is possible only with the financial support of partners from
other countries. Restoring Ukraine’s energy system will require large
investments in any case. The decision taken this year will determine
whether the country’'s power system will be based on large thermal
power plants, hydroelectric power plants and other nodes that can
easily become targets of shelling, or whether the country will rely on a
more extensive decentralized generation system that does not have
critical facilities at all.

Conclusions. Consequently, Ukraine’'s energy sector has a
significant impact on the country’s economic development, ensuring its
stability, determining the investment climate and the level of energy
independence. The continuity of production processes in the economy
depends on the stability of electricity supply, and the high quality of
energy resources, in turn, makes it possible to increase labor
productivity.

The power system of Ukraine is a set of nuclear, thermal,
hydraulic and pumped storage power plants, combined heat and power
plants and other power facilities united by a common mode of
generation, transmission and distribution of electricity and heat under
their centralized control. The IPS of Ukraine consists of 8 regional
power systems interconnected by backbone and interstate high-voltage
power lines.

A significant number of business entities are involved in the supply
of electricity, gas, steam, and air conditioning. Their share in the overall
structure of business entities is 0.18-0.2%. The main consequences of
martial law for Ukraine's energy system are a decrease in coal and
other fuels production; restrictions on energy supply; damage to energy
infrastructure; and increased energy supply costs.

The article examines the distribution of operating capacity of
power generation facilities during the war in terms of NPPs, CHPs,
TPPs, HPPs, SPPs, and WPPs. The losses of installed capacity after the
season of massive Russian attacks on the Ukrainian power system are
reflected. It is determined that the loss of installed power generation
capacities as of the end of 2024 amounted to 35 GW.
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One of the ways to develop the energy sector is to modernize the
energy system and abandon the centralized, coal-based power
generation. The benefits of this implementation include energy security,
achievement of sustainable development goals, climate change
mitigation/adaptation, and development of new green technologies. The
use of renewable energy sources such as wind, water, and solar can
help reduce dependence on coal and natural gas imports and reduce the
environmental impact of the energy system. The initiative to attract RES
investments should come primarily from local governments to make
decentralization in energy management a reality. However, the risks of
investing in RES are exacerbated by the debt crisis in the electricity
market. As of early November 2024, the debt of the national energy
company Ukrenergo to RES producers exceeded UAH 32 billion.
Continued integration of Ukraine’'s energy system with the European
energy system ENTSO-E could help ensure greater stability and
flexibility of energy suppliers. Thanks to "unprecedented assistance”
from international partners, Ukraine's power system is now the most
secure in the world in terms of engineering structures, air defense
systems, available equipment reserves etc.
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"HauioHanbHWi yHiBEPCUTET BOAHOIO rocrogapcTsa Ta NpMpoJoKoPUCTyBaHHS, M. PiBHe
2I3MainbCbKMI OePKaBHUI ryMaHiTapHUi yHiBepcuTeT, M. [3main

BMJIMB BOEHHOIO CTAHY HA EHEPTETUYHY FAJ1Y3b YKPAIHM:
EKOJ1I0ro-eEKOHOMIYHI ACNEKTHU

Y crartTi npoaHani3oBaHO AMHAMIKY YaCTKM cy0’eKTIiB rocnogaploBaHHS,
3aNly4yeHuUX A0 NMOCTa4YaHHA eJfiIeKTpoeHeprii, rasy, napyMm Ta KOHAULIAOBAHOro
noBiTpa 3a 2019-2023 pp. BctaHoBNeHO, WO B 3aranbHii CTPYKTYpi 4acTKa
pocnipKyBaHux cy6’ekTiB nepebyBae B Mexax 0,18-0,2%. Po3rnsaHyto
HacniAKM BOEHHOrO CTaHy AN eHeprocucTteMu YKpaiHu. BuokpemneHo Ttaki
nosuuii, SK: 3HMKEHHS BUAOOYTKY BYrinns Ta IHWUX BUAIB NanuvBa;

o6MeXeHHs €HepronocTtavyaHHs; NOLWKOMKEHHSA €HepreTU4HoI
iHppacTpyKTypm; 36inblIEHHA BUTPAT Ha eHepro3abe3ne4YyeHHs.
HDocnipxeHo po3snopain onepauinHoi NOTYXXHOCTI 06’eKTiB

eneKTporeHepaduii y nepiop Biviu B po3pisi AEC, TEL, TEC, 'EC, CEC, BEC.
Bipo6pa)keHo BTpaTM BCTAHOBJIEHOI NMOTYXXHOCTI MiCNS Ce30HY MacOBaHUX
atak P® Ha yKpaiHCbKy eHeprocucteMy. OKpecneHo OCHOBHi NMOKa3HUKMU
eHepreTuku. BusHaueHo Hacnigku o6cTpiniB gna eHeprocucteMm YKpaiHm, wo
BN/IUBaOTb Ha BCi chepu XXUTTERIANBHOCTI KpaiHW. BucBitneHo OCHOBHI
XapaKTepucTukm ¢(opMyBaHHA eHeprocucteMm YKpaiHM Ta BU3HA4YeHO i
OCHOBHI p)Kepena.
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lneHTMdiKOBaAHO Ta oOXapaKTepusoBaHO KJIWYOBI BUKJIUKU NS
eHeprocucteMn YKpaiHu. Cepen OCHOBHMUX BMKJIMKIB BUAIJIEHO TakKi, fK:
NOCTiMHIi aTaKM Ha Mepexi i TpaHcpopMmatopu; AediuUT eHepreTU4Horo
obnagHaHHA; po36yaoBa JIOKaNbHOI Ta 3eJIeHOI reHepadii; Kibep3arposu Ta
iHpopMauUiHMK Tepop; 3yNMHKA rasoBoro TpaH3uty. BuokpemneHo nepeBaru
MOAEepHi3auii eHepreTM4yHOi CUCTEMM Ta BiAMOBM BiA LEHTPaNi3oBaHMUX,
3aCHOBaHMX Ha BYriNbHiN eHepreTuui. Ix ineHTUdiKoBaHO y TakoMy cknapi:
eHepreTu4yHa 6e3neka, DOCArHEHHA uinen cTanoro PO3BMUTKY,
MiTirauis/apantauis Ao 3MiHM  KAiMaTy, PO3BUTOK HOBUX «3EJIEHUX»
TexHonorin. BcTaHOBNEHO, WO MNPOAOBXEHHA IHTerpauili eHeprocucrtemMm
YKpaiHu 3 €BponenMcbKow eHepreTuyHow cuctemorw ENTSO-E mMoxke
[ONOMOIrTH 3abe3neyntun 6inbwy cTabinbHicTb Ta FHYYKIiCTb
eHepronocravyasibHUKIB.

Knrwo4oBi cnoBa: eHepreTuyHa ranysb; eHepreTM4yHa CUCTEMA; EHEpPreTuKa;
BOEHHWUMN CTaH; eNeKTPOEHepreTMKa; eNeKTPonocTayaHHsa; TpaHcdopmauis;
BiHOBJIEHHA, eHepreTMyHa IiHPPACTPYKTYpa; eKonoriyHi (ekonoriywi) Ta
€KOHOMiYHi acnekTu (mpuHuunu).

Otpumano: 02 rpygHa 2024 poky
MpopeueH3oBaHo: 07 rpyaHs 2024 poky
MpuiHaTo po apyky: 20 rpyaHs 2024 poky
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