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RENEWABLE ENERGY SOURCES IN PENAL INSTITUTIONS AS A COMPONENT
OF UKRAINE'S ENERGY SECURITY

The results of the conducted study prove that the transition to using renewable energy sources and energy
efficiency technologies will ensure Ukraine's energy independence and, as a result, a high level of energy
security. It is shown that the presence of an autonomous network at the local level provides a number of
advantages, ensures independence from the general energy supply system and contributes to increasing energy
efficiency indicators.

The economic and security expediency and necessity of implementing renewable energy sources in penal
institutions are substantiated. This will provide an opportunity to ensure proper conditions of detention of
persons in prisons, their medical care and personnel involved in this work in the context of energy threats
caused by russia's armed aggression against Ukraine, as well as to improve the state of energy security and
energy efficiency of penal institutions, creating conditions for their energy autonomy.
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Statement of the problem. One of the main
directions of the state policy on the national security
of Ukraine in the economic sphere is to ensure
energy security based on sustainable functioning
and development of the fuel and energy complex, in
particular, consistent and active implementation of
energy saving policy and diversification of energy
saving sources [1].

It should be noted that the lack of electricity is not
only a lack of light in the building, it is a complete
shutdown of life activities, which leads to catastrophic
consequences. In the absence of electricity, pumping
stations stop working, the population is unable to get
water to meet their basic needs, and the sewage system
and filtration and pumping stations stop working,
which also leads to environmental pollution and
contributes to an environmental disaster. In winter,
this means a lack of heat supply, as all boiler houses
have an electric control system, transport heat through
heating mains using electric pumps, and are dependent
on the water supply to feed the systems. In general,
everything from household appliances to mobile
phones and internet towers stops working without
electricity.

Under such conditions, it is extremely difficult
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to ensure the fulfilment of the main task of
implementing the state policy in the field of
execution of criminal sentences, which is entrusted
to the State Criminal Executive Service of Ukraine
[2], because according to the Article 4 of the
European penitentiary (prison) rules "the detention
of prisoners in conditions that violate their human
rights cannot be justified by a lack of resources" [3].

That is why the transition to renewable energy
sources and the use of energy efficiency technologies
will help ensure Ukraine's energy independence and,
as a result, a high level of energy security.

Military (combat) actions have also become an
incentive for green transformation at the local level.
In the current situation, when the country is facing
a catastrophic energy shortage and the population is
living in conditions of constant power cuts,
government officials and local communities at all
levels are looking for investments to implement
solar power plants. The presence of an autonomous
network at the local level offers a number of
advantages, providing independence from the
general energy supply system and contributing to
energy efficiency.

The article raises the issue of the prospects for the
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introduction of renewable energy sources in penal
institutions to further ensure proper conditions of
detention of persons in prisons and personnel involved
in this work, and improve energy security and energy
efficiency of penal institutions.

Analysis of recent research and publications.
The issue of energy security and renewable energy
has been studied in several articles by Ukrainian and
foreign scholars. However, it became particularly
relevant during the war and the martial law.

The issue of energy security in time of war is
complex, as it is influenced by various factors. For
example, foreign researcher L. Triola [4] emphasizes
the significant security threats posed by the USA
energy practices and offers potential solutions such
as renewable energy and electric vehicles.

Ukrainian scholar A. O. Sycheva [5] analyses the
impact of the russian-ukrainian war on global energy
markets as a trigger for rethinking the overall context
of energy security, the interrelation between energy
resources and the military dimension, namely the
militarization of energy as a cause of hostilities.

In her research, S. Peters [6] argues that
interstate wars over resources and armed conflicts
will pose a new threat to global security. Therefore,
in her opinion, there are only two sustainable
strategies to prevent conflicts: first, reducing
dependence on fossil fuels by developing
alternative and renewable energy, and second,
pursuing a global policy based on a more equitable
and controlled distribution of energy.

Studying the role of renewable energy in the
stock market reaction, Professor S. Liao [7] notes
that European firms with a higher share of pre-
purchased or produced renewable energy sources
experience a smaller drop in sharcholder returns.

Russia's invasion of Ukraine has been driving up
energy prices and creating a shortage of fossil fuel
supplies (gas and oil), prompting European
countries to reconsider their dependence on russian
energy imports and highlighting the need to look for
alternatives and increase domestic renewable
energy supplies.

The rapid rise in energy prices is a kind of
totalizer for the implementation of the International
Energy Agency's roadmap "Net Zero by 2050" [8]
to reduce greenhouse gas emissions and transition
the economy to clean energy to achieve the goals of
the Paris Agreement [9].

The purpose of the article is to study the
possibilities and prospects for the introduction of
decentralized energy production and its
accumulation from renewable sources on the
example of penal institutions.

Summary of the main material. The term
"energy security" itself emerged during the oil
crises of 1973-1974, when the imposition of an
embargo by members of the Organization of
Petroleum Producers and Exporters on oil supplies
to individual countries became a threat to their
economic security [10, p. 302].

Traditionally, energy security is understood as
the ability of the state, represented by its governing
bodies, to provide end consumers with energy in the
required amount and of the proper quality under
normal conditions, as well as during the action of
destabilizing factors (emergencies) of an internal or
external nature within the guaranteed coverage of
the minimum amount of the most important needs
of the country, its individual districts, cities, towns,
villages or facilities in fuel and energy resources.

A specific dimension of energy security that has
been adopted as a standard in Western countries is
the creation of a three-month strategic reserve of oil
and oil products.

However, the global community has long
appeared a vision that the availability of traditional
fossil fuel reserves (oil, gas, coal) cannot fully
ensure the country's energy security, so the search
for new sources of energy supply is a priority.

Ensuring an uninterrupted and stable power
supply is becoming a major challenge for the global
community, and it is the reliability of power supply
systems, local autonomy of facilities and the
presence of backup energy storage sources that will
become the basis for energy security in many
countries if not already, then shortly.

Focusing on the purpose of the study, it should
be noted that energy security and renewable energy
sources are relevant in all countries of the world.
The availability of scientific literature, practical
research, lectures and media publications discussing
economic feasibility and future financial prospects
are intertwined with ambitious challenges to
immediately and massively implement all efficient
energy technologies to achieve zero carbon dioxide
emissions.

Therefore, for objectivity, it is appropriate to
consider two aspects in this article.

Firstly, the terrible consequences of the ongoing
war on the territory of Ukraine indicate the need to
create alternative (reserve or emergency) energy
sources for the needs of enterprises, institutions,
small businesses, military camps or units, penal
nstitutions, individual households, etc.

Secondly, as Ukraine is on its way to
membership in the European Union (EU), its energy
sector should become an integral part of the
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European energy sector, with the same strategic
goals being implemented on its territory as in the
European Community, and offer "green" and
"clean" electricity to European partners.

For reference. When talking about renewable
energy sources, the terms "clean" and "green"
energy are commonly used. They are often used
interchangeably, although they do have different
meanings. Renewable energy focuses on sources
that are naturally renewed over a short period of
time, such as sunlight, wind or water flow. Clean
energy emphasizes the absence of emissions, while
green energy emphasizes the absence of negative
environmental impact. Green energy includes
renewable sources with minimal or no greenhouse
gas emissions. Nuclear energy is considered clean,
but not renewable, as its source, uranium, is a fossil
fuel. Hydropower uses water as a renewable source,
but large dams generate methane emissions due to
the decomposition of plant material in the
reservoirs. Therefore, nuclear and hydropower do
not meet the stricter requirements to be considered
green energy [11].

Ensuring an uninterrupted and stable electricity
supply is an extremely important issue for Ukraine,
as our country has faced many challenges to its
energy independence due to numerous missile
attacks by the aggressor country.

The russian army, which has been conducting
massive attacks on Ukraine's energy sector with
missiles and drones for three years now, has given
impetus to the country's transition to clean energy.

In such circumstances, it is important for
European countries to move away from russia's
energy influence. While they are trying to find
alternative sources of energy imports and increase the
share of unconventional energy sources in the energy
balance of the EU and other European countries,
russia, for its part, is trying to maximize its energy
resources to pursue its own geopolitical interests.

In particular, after the embargo on russian oil and
oil products and a significant reduction in russian gas
exports to the EU market, the Kremlin is trying to
increase oil and gas exports to alternative markets,
primarily to China and India. In addition, it should be
noted that the Crimean peninsula was annexed by
russia in 2014, and along with other factors, one of the
reasons was the fact that Ukraine's Black Sea coast had
important shale gas deposits.

The war, including over natural resources,
continues, but according to the International Energy
Agency, cited by The Guardian, russia's invasion of
Ukraine has helped to stimulate investment in clean
energy. Fatih Birol, Executive Director of the

International Energy Agency, said: "Clean energy is
growing fast — faster than many people realize. For the
first time in history, the amount of investment in solar
energy exceeds the amount of investment in oil
production. This may be symbolic, but it is very
important because it shows that the tide is turning" [12].

Considering the energy supply in the context of
Ukraine's energy security, it should be noted that the
current system has proved to be extremely
vulnerable, so to ensure comprehensive energy
security, it is appropriate to modernize the
electricity systems, which will be part of the
national energy systems of the state but will operate
autonomously. In this regard, renewable energy
sources are currently extremely relevant and require
further implementation to ensure the country's
energy security.

It is worth emphasizing that the most promising
source of renewable energy for Ukraine is the
development of various areas of solar energy. It is
the high energy potential of solar radiation in
Ukraine that is sufficient for widespread use for
both electricity and heat generation equipment
almost throughout the country [13, 14] and for
electric cooling in summer. However, solar energy
is seasonal. Thus, in the summer, generation is
maximum and can generally be sufficient to meet
basic needs, while in the winter, on the contrary, it
is minimal, which can lead to a shortage. Therefore,
it is irrational to rely solely on energy generated
from solar radiation. Depending on the location of
the facilities and the stable supply of electricity,
storage stations (batteries) should also be provided,
but wind energy should not be overlooked. The
combined installation of renewable energy sources
and storage stations will contribute to the full
autonomy of facilities (buildings) regardless of the
season, both during the day and at night.

Particular attention should be paid, first of all, to
facilities that belong to critical infrastructure.

According to the Criteria for determining the
institutions created to ensure the fulfilment of the
tasks of the State Criminal Executive Service of
Ukraine [15], all penal institutions are important for
the national economy in a special period. The
vulnerability of penal institutions also lies in the fact
that the persons held in them are restricted in their
independent movement, and the same applies to the
staff who serve in these institutions.

The examples of the occupation of Crimea by
russia in 2014 clearly demonstrated the
vulnerability of penal institutions. All the
peninsula's institutions were seized by the military
and subsequently transferred to the russian federal
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Penitentiary Service. The staff of these institutions
became as much a hostage as the convicted
(imprisoned) persons. A similar scenario developed
in Donbas, and in 2022, during the full-scale
invasion, it partially took place in the southern and
eastern regions of Ukraine.

While in the situation described above, the
restriction of the rights of prisoners and staff is
related to the seizure of property, the winter of 2023
and the beginning of 2024 showed the energy
vulnerability of both penal institutions in particular
and all bodies and enterprises in general.

The lack of electricity in a penal institution leads
to extremely negative consequences. First and
foremost, it affects the safety of convicts (prisoners)
and staff, as well as the proper supervision and
protection. Other factors include the inability to
provide adequate sanitary and communal living
conditions, in particular the lack of water supply,
which makes it impossible to meet the most basic
hygiene needs, the inability to prepare food in a
timely and proper manner, and the lack of heat in
winter. The above factors are not exhaustive, there
are also medical units and specialized hospitals in
the penal institutions, and their activities are
practically paralyzed due to the lack of electricity.

It is quite easy for the aggressor country to
disable large energy-generating facilities, such as
hydroelectric power plants and thermal power
plants, and this fact has already been confirmed. At
the same time, it is completely inappropriate to
spend expensive Kalibr and Iskander missiles on
small autonomous energy supply facilities that are
not global in the energy system of the state.

In this regard, the energy autonomy of each
penal institution, state and commercial
organization, military unit or enterprise, and even a
private household, which independently generates
electricity for their own needs and, if there is a
surplus, supplies it to the national energy system,
makes it impossible for the aggressor to conduct an
energy blockade of the state and contributes to the
full energy security of the country.

Eventually, a network of thousands of
autonomous wind and solar power plants can be
deployed across the country, making it much more
difficult for the russian occupiers to destroy the
energy system.

The availability of alternative and decentralized
sources of electricity in penal institutions can serve
as a basic example of autonomy in electricity supply
and an integral element of energy security in general.

That is why, for the further and full development
of the energy sector in the context of the electricity

crisis, there is a need for a rapid change in political
strategies and implement the latest pilot projects at
the national level.

At the same time, the electricity sector requires a
very large amount of investment to rebuild
destroyed or damaged facilities and ensure their
transformation into new ones integrated with EU
standards. Therefore, attracting private investors is
one of the ways that could become a driving factor
and be crucial in the implementation of such
projects in the future.

Another extremely important factor at the
international level is Ukraine's authorized decision
to introduce a "green" energy policy.

"Green" energy is defined as renewable energy
sources that are inexhaustible in nature. A separate
property of such energy is its environmental impact. It
is, but not related to the emission of gases that trap
solar energy in the atmosphere. "Green" energy, such
as solar and wind, produces neither carbon dioxide nor
other gases that cause global warming. According to
experts of the UN Intergovernmental Panel on Climate
Change, to keep the temperature from rising above
2 °C, average carbon dioxide emissions need to be
reduced by 40-60 % [16]. Therefore, the transition to
"green" energy is usually at the top of the list of
measures to stop the climate crisis.

During the London Conference on Ukraine's
Recovery, the Energy Strategy of Ukraine until
2050 was presented. This document envisages the
restoration of the energy sector using state-of-the-
art technologies, increasing the resilience of the
energy system, and strengthening the energy
security of Ukraine and Europe [17].

At the same time, the National Economic Strategy
for the period up to 2030 also outlines the
decarbonization of the economy through energy
efficiency, development of renewable energy sources
and synchronization with "the European Green Deal"
initiative as an important benchmark for economic
development. The strategy also envisages an increase
in the share of renewable energy sources to 25 % of
the total energy system by 2030. In addition, the
strategy points out the need to increase storage
capacity, consider hydrogen production and achieve
local generation regulation [18].

It should be noted that the Ministry of Energy
and Environmental Protection of Ukraine presented
a draft Concept of Ukraine's "Green" Energy
Transition until 2050 before the war, which was
driven by the transformation of approaches to
energy development in the world and a special focus
on fighting with climate change. One of the main
indicators set out in this concept is to increase the
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share of renewable energy sources to 70 % by
2050. At the same time, a significant amount of such
production should be generated by rooftop solar
power plants in households or commercial
establishments [19].

In Ukraine, the demand for cooling in the warm
season is growing every year. Abnormal warming
leads to an increase in electricity consumption by
households  for domestic  (household air
conditioners and air ventilation systems) and
industrial (refrigerators and freezers) purposes. The
electricity shortage in the summer of 2024 forced
the government to decide to save electricity in the
premises of state-owned bodies, enterprises,
institutions and organizations by stopping the use of
air conditioners, and outdoor lighting of buildings
and the surrounding area [20]. Therefore, the use of
renewable energy sources is required not only for
heating and hot water supply, but also for the
operation of cooling systems for domestic and
industrial purposes.

It is on the example of penal institutions that it is
proposed to test the use of renewable energy sources
(in summer — for cooling, in winter — for heating),
since in places of detention of convicts on a small
territory with a relatively high population density
there are such facilities as dormitories (buildings) for
prisoners, administrative buildings (offices) for staff,
production areas and workshops, medical units and
hospitals, storage facilities, vegetable storages and
freezers, artesian wells, water towers, transformer
substations, sewage and pumping stations, sewage
treatment plants, boiler houses, etc. If solar power
plants are installed on the roofs of these buildings,
they can provide full or partial autonomy of the
institution in uninterrupted power supply.

The vision outlined above coincides with the
main provisions of the European Green Deal —
Europe's roadmap [21] to become the first climate-
neutral continent by 2050 and implement measures
to reduce greenhouse gas emissions, invest in
"green" technologies and protect the environment.
It should be noted that the European Green Deal is
not so much about climate policy as it is about the
"green" concept of economic modernization and
economic growth to ensure human life in harmony
with the planet and its resources [21].

According to research, buildings are the largest
energy consumer in Europe, so renovating homes
and buildings will save energy, protect against
extreme heat and cold, and help overcome energy
poverty.

The energy efficiency of buildings in Ukraine is
about three times lower than in Western Europe,

therefore, the issue of improving them for greater
energy efficiency is relevant.

The necessary improvements can be achieved
through a number of individual measures, such as
installing insulation, replacing old windows or
doors, modernization heating systems or installing
solar panels.

At the same time, the European Union is setting
new strategic goals to improve the energy efficiency
of buildings, according to which, starting in 2020,
all new buildings in the EU should be "near-zero
energy buildings", i.e., they should have high
energy efficiency and very low energy needs, which
are covered mainly by renewable energy sources
on-site and nearby [22].

In 2021, the European Commission's Joint
Research Centre published a report, which, among
other things, noted that the requirement for nearly
zero-energy buildings would improve the energy
efficiency of new buildings in the EU by 70 %
compared to 2006, and its implementation requires
accelerating the pace of investor participation in
energy efficiency projects through national long-
term  renovation strategies and financial
mechanisms [23].

In April 2024, the European Parliament adopted
the new Energy Performance of Buildings Directive
[24], which increases the energy efficiency
requirements for new buildings. The directive
requires all new residential and non-residential
buildings to be "not nearly zero-emission buildings"
but "zero-emission buildings" from January 1,
2028, for buildings owned by public authorities and
from January 1, 2030 for all other new buildings,
with specific exemptions. According to the revised
directive, a zero-emission building has no local
carbon emissions from fossil fuels and is very
energy efficient [24]. Thus, the new rules will align
the energy efficiency of buildings with the EU's
goal of climate neutrality by 2050 and the principle
of energy efficiency [25].

From the above, we can see that the EU is
working purposefully to achieve the strategic goals
set out in the European Climate Law [26].

For Ukraine, the implementation of the Energy
Performance of Buildings Directive (from "near-
zero-emission  buildings" to  "zero-emission
buildings") [24], even under martial law, is a
priority that should be considered not only as a
fulfilment of commitments to fight with climate
change but also as a component of the country's
energy security as a whole.

At present, only the segment of home solar power
plants continues to develop actively, driven by the

ISSN 2078-7480. ecmo i 3axon Ne 3 (90)/2024 143



M. Puzyrov, I. Broshko. Renewable energy sources in penal institutions as a component
of Ukraine's energy security

consumer's desire to ensure the most stable energy
supply. Even before the war, there were more than
45,000 home solar power plants in Ukraine with an
installed capacity of more than 1.2 GW.

In general, households continue to install solar
power plants despite the problems with payments
for electricity generated under "the green tarift", as
people want to ensure a stable electricity supply.
Commercial organizations are also actively
installing solar power plants. Businesses are
investing in electricity generation to meet their own
needs. There is also certain dynamics in the growth
of renewable energy sources, especially rooftop
solar power plants installed by local governments
on social sector buildings (hospitals, clinics,
schools, kindergartens, retirement homes, etc.).

However, budgetary bodies, which are non-profit
and entirely dependent on state funding, are
developing slowly in this area, do not produce their
own energy and remain dependent on electricity
supplies from the general grid. In general, it would be
rational for the state to provide its own bodies with an
uninterrupted power supply, but this requires
significant financial injections, and in a time of war
and budget deficit, it is extremely difficult to do so.
One solution could be to consider attracting foreign
investments (credits, loans, grants, etc.) by the state to
build renewable energy sources.

Another way is to create favourable conditions
for attracting private investment. The question is:
how can this be implemented with the most
productive result and minimize abuse?

First, the state should speed up and simplify the
procedures for approving new energy projects as
much as possible.

Secondly, the basis should be a guarantee for the
investor in terms of duration, since projects for the
implementation of renewable energy sources to
ensure payback and profit in the future are
calculated for a significant period (the optimal
period is 10 years or more), and state institutions are
dependent on funding within the budget year.

Thirdly, it is a guarantee to the investor to buy
back electricity at a set price or to offer alternative
mechanisms.

Using the example of a penal institution
(although it can be any state body), we will consider
a possible algorithm for the introduction of
renewable energy sources through private capital.

First, the penal institution, through the State
Property Fund, leases for a long-term (at least
10 years) the roof area of the buildings on which
the solar panels will be installed, as well as the
possibility of using the existing electrical capacities

and transformers. The next step is to agree with the
investor, where the institution will act as a
"guaranteed buyer". In this case, counterclaims
against the investor should be appropriate.

1. Guaranteed price. As this is a public sector, the
optimal tariff for households for electricity is the one
set by the state regulator, the National Commission for
State Regulation of Energy and Public Utilities, and
revised in case of changes by the regulator.

2. The guaranteed number of kW of electricity
that the investor will provide to the institution. This
factor is necessary for both the institution and the
investor. The institution includes the need for
funding in its budget request as a "guaranteed
buyer", and in case the investor is technically unable
to meet the full need, it can purchase the difference
from another supplier. The investor also has a
guarantee that the number of kW agreed upon by the
parties will be purchased. If the investor generates
more electricity than the amount stipulated in the
agreement, he will be able to dispose of it.

3. Renovation and maintenance of leased space.
Penal institutions have a fairly large number of
buildings that are potentially attractive for
renewable energy installation projects. A significant
number of them were built and commissioned in the
1960s and 1980s. Of course, over this period of
time, most buildings, including roofs, are not in the
best condition and require routine and major repairs.
In case of construction of solar power plants, there
will be an additional load on the roofs, and there are
risks that some of the structures may collapse, so it
will be appropriate to restore (repair) the roofs. Of
course, this will create an additional financial
burden for the investor, but it can be compensated
for by extending the cooperation agreement and the
lease term to 15 or 20 years.

Conclusions

Summarizing the above, it can be concluded that
the task of the state is to create the necessary
conditions, market rules and incentives for private
investment. By ensuring this and developing long-
term strategies that will promote cost-effective
transformation in the public sector and the
development of renewable energy sources, the state
will ultimately ensure the implementation of the
Zero Emission Building Energy Efficiency
Directive, meet the goals set by the European
Climate Act, and most importantly, create a local
electricity supply system that will be the foundation
for ensuring the country's energy security and one
of the main elements of national security.
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The results of the study provide grounds to
substantiate the economic and security feasibility
and necessity of introducing renewable energy
sources in penal institutions.

This will make it possible to ensure appropriate
conditions for persons in places of detention,
medical care and personnel involved in this work in
the context of energy threats caused by russia's
armed aggression against Ukraine, as well as to
improve energy security and energy efficiency of
penal institutions, creating conditions for their
energy autonomy.

The prospect of further research is to evaluate
the efficiency of specific types of renewable energy
sources in penal institutions.
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M. C. Ily3upsos, 1. M. Bpomko

BIJTHOBJIOBAHI JIKEPEJIA EHEPTTI BYCTAHOBAX BUKOHAHHA ITIOKAPAHB
SAK CKJAJIOBA EHEPTETUYHOI BE3NNEKU YKPATHU

32iono 3 pezyrbmamamu npoeeodeH020 OO0CHIOJNHCEHHST 6CMAHOBIEHO, WO nepexio 00 BUKOPUCHAHHSL
BIOHOBMIOBAHUX OdicepeNl eHepeii ma mexHONoz2ill eHepeoegekmueHocmi o0acmv 3mMo2y 3abesnewumu
eHep2emuyHy He3aNedCHiCmy YKpainu i aK HacaiooK — 6UCOKuUll pieensb enepeemuunoi besnexu. Ilokazarno, uwo
HASI8HICIb ABMOHOMHOL MEPeXCl HA TOKANbHOMY PIGHI HAOAE HUZKY Nepesas, 3a0e3neyyc He3anNedcHicmy 6i0
3a2anbHOI cCUCMeMU eHepPeemUYHO20 NOCMAYAHHS A CNPUSE NIOBUUEHHIO NOKA3HUKIE eHepeoepeKmueHOCHi.

O0rpyHmosano exoHOMIuHy ma 0e3neKosy OOYLIbHICMb | HeOOXIOHICIb YRPOBAONCEHHS 8 YCMAHOBAX
BUKOHAHHA NOKAPAHb BIOHOBIIO8AHUX Odicepen eHepeii. [le dacmb Modcaugicme 3a6e3neyumu HaneHcHi yMosu
VYmMpUMaHrusi 0cio, AKi nepedysaromo y Micysx no30asients 60, ix MeOuuHoeo 3a6e3neueHHss ma nepcoHay,
AKull 3a0iAHull 00 yiei pobomu, 68 yMo8ax eHepeemudHux 3azpo3, CHpUYUHEHUX 30poliHOI0 azpeciero pocii
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npomu YKpainu, a makodc NONNUUMU CHAH eHepeemuyHoi Oe3nexu U eHepeoeqheKmueHOCmi YCMaHog
BUKOHAHHSL NOKAPAHb, CMEOPUBLUL YMOBU OIS IXHbOI eHepeemuyHOi agmoHOMii.

Knrouoei cnosa: enepeemuuna besneka, HayioHaibHa be3nexa, 6iliHa, 60CHHUL CMAH, 00 €KMU KPUMUYHOL
iHpacmpykmypu, 3a2po3u, YCMAHOBU BUKOHAHHA NOKAPAHb, 3ACYONCEeHi (V8 A3HEHi), HANEeNCHI YMOGU
VMPUMAHHS, NEePCOHAN, GIOHOBMIO6AHI Odicepena eHepeii, eHepeoeheKMUBHICMb, eHepeemuyHd cucmemd,

eHepeemudHa a8MOHOMIAL.
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