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Abstract

The relevance lies in the fact that Ukraine has a comprehensive system of state regulation in the field of nuclear and
radiation safety, in particular, control over sources of ionizing radiation is carried out on the basis of relevant legislative acts
and registration mechanisms created taking into account international standards. However, with the full-scale invasion of
Russia into the sovereign territory of Ukraine, our state was faced with war crimes by the Russian army and actions to seize
nuclear energy facilities and destroy industrial facilities, which led to the loss of control over sources of ionizing radiation.

The purpose of the article is to determine the possibilities of the IAEA to influence Russia to ensure radiation safety in
Ukraine in the conditions of the Russian-Ukrainian war.

Results. In the combat zone and in the occupied territories of Ukraine, nuclear energy and industrial facilities that used
ionizing radiation sources and nuclear materials remain in danger. In particular, in peaceful life, sources of ionizing radiation
are widely used throughout the world in agriculture, industry, medicine and various fields of research. In the conditions of
the war that Russia unleashed, there is a loss of control over such sources.

Conclusions. According to the rules, if further exploitation of ionizing radiation sources is not envisaged and a decision
is made to transfer spent sources of ionizing radiation to the category of radioactive waste, then the possibility of long-term
storage and disposal of spent sources of ionizing radiation as radioactive waste in accordance with regulatory requirements
must be ensured. The situation that has developed with the loss of control over nuclear energy and industrial facilities, where
sources of ionizing radiation and nuclear materials were used, can lead to unpredictable and catastrophic consequences for
Ukraine, as well as in the case of criminal use for other territories and millions of people.

Keywords: State Nuclear Regulatory Inspectorate of Ukraine, IAEA, public administration, spent sources of ionizing
radiation, radioactive waste, disposal, safety, disposal facility, disposal options

3a0e3nevyeHHs paaianiiiHol 0e3neku B YKpaiHi:
nisibHicTh MAT'ATE B yMoBax pociicbKO-yKPaiHCbKOI BIliHH

Ma3syp Ouexcanap

/Jlninpoecokuit deprcasnuil ynieepcumem eHympiuwinix cnpae (/[ninpo, Yxpaina)

AHoTauis

AKTYaJBHICTh TIOJIATAE B TOMY, IO YKpaiHa Mae KOMIUIEKCHY CHCTEMY JICp>KaBHOTO PETYIIOBAaHHSA B cepi saepHOl
Ta paiamiiHol Ge3MeKH, 30KpeMa KOHTPOJb 3a JUKEepeJaMH 10HI3YHUOro BHIPOMIHIOBAHHS BiJIOYBA€ThCS HA MiJCTaBi
BIJITIOBIZTHUX 3aKOHOJIABUMX aKTIB Ta PEECTPALlIHHMX MEXaHi3MiB, CTBOPCHUX 3 YPaxyBaHHSIM MIKHAPOIHUX CTaH/IApPTIB.
Are 3 TOBHOMACIITaOHIM BTOPTHEHHAM POCii Ha CyBepeHHY TEPHTOPir0 YKpaiHW, Hallla ep:kaBa CTHKHYIACh 3 BOEHHIMHA
3JI04MHAMH POCICbKOT apMil Ta BYMHEHHSIM /i 111010 3aXOTUICHHS 00’ €KTIB aTOMHOT €HEPTeTHKH 1 pyHHYBaHHSI TPOMHUCIIOBHX
00’€KTiB, 1110 TTPU3BEJIO JI0 BTPATH KOHTPOJIIO 32 JDKEPETaMH 10HI3yH04O0ro BUIIPOMiHIOBAHHSI.

Merolo crarti € Bu3HaueHHs MoximuBocteil MATATE muis BrmuBy Ha pociro uist 3a0e3nedeHHs pafiaiinoi 6e3nexku
B YKpaiHi B yMOBax pOCiliCbKO-yKpaiHChKOT BIHHM.

Pe3yabTarn. Y 30Hi 0010BUX Jill Ta Ha OKYIIOBaHUX TEPUTOPIAX YKpaiHU 3aIMIIAIOTHCS B HeOe3Ieni 00’ eKTH SaepHOl
€HEPreTUKH Ta IPOMUCIIOBOCTI, Ha SIKUX BUKOPHCTOBYBAJIMCH JXKEPEa I0HI3yI0u0ro BUIIPOMIHIOBAHHS Ta JEPHI MaTepialii.
30KkpemMa, B MUPHOMY XMTTi JUKEpesla 10HI3yIOuOro BUIIPOMIHIOBAHHS IIUPOKO BUKOPUCTOBYIOTHCS B YCbOMY CBITI B
CLITBCBKOMY TOCHOJAPCTBi, MPOMUCIOBOCTI, MEIHIMHI Ta Pi3HUX cepax AocTipKeHb. B ymoBax BiifHH, mo 11 po3B’s3ana
pOCis, CTaeThCSA BTpaTa KOHTPOIO HAJ TAKUM JDKEPETaMH.

BucnoBku. [1o mpaBmmaMm, SIKIIO MOJaIbIIA KCILTyaTallis JUKepen i0Hi3yI0u0ro BUIPOMIHIOBAHHS HE Mepef0adaeThes
Ta TPUAMAETHCS PIMICHHS MIOM0 TEPEBECHHS BiANMpPAIbOBAHUX JHKEPET 10HI3YHOUOrO BUIIPOMIHIOBAHHS JIO KaTeropii
palioaKTUBHUX BIAXOMIB, TO Mae OyTh 3abe3reueHa MOXIIMBICTH JOBIOCTPOKOBOTO 30€piraHHs Ta 3aXOpPOHCHHS
BIJINIPAIIbOBAHUX JDKEPEN 10HI3yHOYOr0 BUIIPOMIHIOBAHHS SIK PaJiiOAKTUBHHUX BIJIXOJIB BIJMOBIAHO O HOPMAaTHBHHX
Bumor. CuTyallis, 1110 CKJIAJIACs MPH BTPATI KOHTPOJIO HaJ 00’€KTaMU SICPHOI EHEPreTHKH Ta TMPOMHUCIOBOCTI, Ha SIKMX
BUKOPHCTOBYBAJIUCH IXKEepesa I0HI3yI0U0ro BUIIPOMIHIOBAHHS Ta sIAEPHI MaTepiaii, MOKe IPU3BECTH O Hellepe0auyBaHuX
Ta KaracTpo(piyHUX HACHIAKIB Uil YKpaiHH, a TakoX Yy pa3i 3JI0YMHHOTO BUKOPHCTAHHS W AN IHIIMX TEpUTOpii, Ta
MUIBHOHIB 107€H.

KntouoBi cnosa: JlepxaBHa iHCIeKIis siIepHOrO peryimoBaHHs Ykpainu, MATATE, nyOmiuHe ymnpasiiHHS,
BIANpaIbOBaHi JKepena 10HI3YIOUOro BHIIPOMIHIOBAHHS, PAJiOAKTHBHI BiAXOIM, 3aXOPOHEHHs, O€3IeKa, CXOBHUILE I
3aXOPOHEHHSI, BAPIaHTU 3aXOPOHEHHS
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Introduction.

In Ukraine, the issue of physical protection of nuclear
facilities and nuclear material has been given due attention
since the declaration of independence. In particular, the
need for state regulation in this area was identified (On
the Participation of Ukraine, 1993) and urgent measures
were identified for the physical protection of nuclear
material and nuclear facilities (On Physical Protection,
2000).

Starting from the 90s of the last century, Ukraine
has always been an active initiator of innovations (On
the Participation of Ukraine in the Convention, 1993)
on issues of ensuring nuclear and radiation safety, in
terms of physical protection of nuclear material and
nuclear facilities, with the aim of implementing the
principles of this protection into national legislation
and creating a state system of physical protection of
nuclear facilities and objects, radioactive waste and
sources of ionizing radiation (On the Physical Protection
of Nuclear Facilities, 2000). Such activities continued,
based on the IAEA measures (Nuclear Verification and
Security, 2001) to improve the security of nuclear and
radioactive materials, through the signing and subsequent
ratification by Ukraine of amendments to the Convention
on the Physical Protection of Nuclear Material (On
Ratification of the Amendment to the Convention, 2008).
Unfortunately, Ukraine's active position on the above
issues could not protect against future armed aggression
by Russia, as could the signed Budapest Memorandum
on Security Assurances (Memorandum on Security
Assurances, 1994).

Today's reality shows that "nuclear power plants can
become objects of armed aggression and illegal seizure.
This happened to Ukraine twice: in 2014, when Crimea,
where the Sevastopol research reactor is located, was
annexed, and in 2022, when Russia illegally seized the
largest nuclear power plant in Europe, the Zaporizhia
Nuclear Power Plant. Such actions have created
unprecedented risks to nuclear safety and continue to
create such risks every day” (Ministry of Energy: Ukraine
called, 2024).

The TAEA’s rhetoric regarding the situation resulting
from Russia’s invasion of Ukraine is restrained and
consists of stating that “the world has experienced
significant changes, including a global pandemic and
the war in Ukraine, where for the first time a major
nuclear energy program has found itself in the crossfire”
(Grossi, 2024). At the same time, IAEA Director General
R. Grossi notes that “groups with malicious intent must
not be given the chance to use nuclear and radioactive
materials to cause panic or harm” (Grossi, 2024).

The purpose of the article is to determine the [AEA's
opportunities to influence Russia to ensure radiation
safety in Ukraine in the context of the Russian-Ukrainian
war.

Analysis of previous studies and publications. It
is important to note that in recent years, researchers have
paid significant attention to the situation around nuclear
facilities located in the territory occupied by Russia, in
particular: regarding nuclear energy and public opinion in
Ukraine (Anpilova, 2020); about the risks in the current
situation for nuclear energy in Ukraine (Massemin,
2022); about the alarming situation with nuclear reactors
in Ukraine (Zerbib, 2022). But the least attention is paid
to the safety of disposing of spent sources of ionizing
radiation, which can accumulate in the combat zone.
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In previous years, this topic was given attention in the
works of the author teams O. Tokarevsky, K. Fuzik,
S. Kondratiev, Z. Alekseeva (2020), 1. Kuzmyak and
V. Kravtsov (2012). Attention was also paid to a review
of the existing specialized software of regulatory bodies
of countries around the world for accounting for the use
of ionizing radiation sources (Mazur, 2021).

The war that Russia unleashed against Ukraine does
not allow for proper state control over nuclear facilities,
nuclear materials, radioactive waste and other sources of
ionizing radiation that ended up in the occupied territory.
Therefore, expectations are primarily based on the
capabilities of the IAEA to address these important issues
of nuclear and radiation safety.

Research results.

Ukraine has a comprehensive system of state
regulation in the field of nuclear and radiation safety, in
particular, control over sources of ionizing radiation is
carried out on the basis of relevant legislative acts and
registration mechanisms created taking into account
international standards.

The central executive body that ensures the formation
and implementation of state policy in the field of safety
of nuclear energy use is the State Nuclear Regulatory
Inspectorate of Ukraine. The activities of the inspectorate
are directed and coordinated by the Cabinet of Ministers
of Ukraine (On Approval of the Regulations, 2014).

The main tasks of the State Nuclear Regulatory
Inspectorate of Ukraine are (On Approval of the
Regulations, 2014):

- ensuring the formation and implementation of state
policy in the field of safety of nuclear energy use;

- implementing state regulation of the safety of
nuclear energy use;

- exercising the powers of the competent authority
for the physical protection of nuclear material and
nuclear facilities in accordance with the Convention on
the Physical Protection of Nuclear Material and Nuclear
Facilities; on the safe transportation of radioactive
materials in accordance with the rules of nuclear and
radiation safety during the transportation of radioactive
materials; on emergency notification and information
in accordance with the Convention on Early Warning
of Nuclear Accidents. (On Approval of the Regulations,
2014).

The State Nuclear Regulatory Inspectorate of
Ukraine, in accordance with its tasks, develops and
implements measures to form a safety culture in the field
of nuclear energy use and a culture of security of nuclear
installations, nuclear materials, radioactive waste, and
other sources of ionizing radiation (On Approval of the
Regulations, 2014).

Our article focuses on ionizing radiation sources,
therefore, in relation to them, the inspection: approves
norms and rules for the physical protection of ionizing
radiation sources; conducts safety assessments, state
expertise on nuclear and radiation safety, and state
expertise on the physical protection of ionizing radiation
sources; carries out, in accordance with the procedure
established by law, licensing activities for the use of
ionizing radiation sources and the production of ionizing
radiation sources; registers ionizing radiation sources;
carries out state supervision over compliance with
legislation on the conditions for issuing permits, norms
and rules on nuclear and radiation safety, requirements
for the physical protection of ionizing radiation sources,
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as well as requirements for accounting and control of
ionizing radiation sources; applies, in accordance with the
established procedure, financial sanctions to enterprises,
institutions and organizations, and other business entities
in case of violation of the legislation. (On Approval of the
Regulations, 2014).

In accordance with the approved procedure (Some
Issues of State Regulation, 2000), state registration of
ionizing radiation sources, as well as accounting for
individual radiation doses, applies to:

1) legal entities and individual entrepreneurs who
are owners of ionizing radiation sources or to whom
these sources are assigned on the right of economic
management, or are in their use on legal grounds;

2) entities operating in the field of nuclear energy
use, whose personnel, interns, students and employees of
other entities operating in the field of these entities are
involved in work at the facilities of these entities, during
which they are exposed to occupational radiation;

3) executive authorities, whose sphere of management
includes organizations, institutions and enterprises whose
activities are related to the use of ionizing radiation
sources or the determination of individual radiation
doses. (Some Issues of State Regulation, 2000).

Also, the above-mentioned procedure for state
regulation of activities on the use of ionizing radiation
sources (hereinafter referred to as IRS) defines the
following sources (Some Issues of State Regulation, 2000):

1) open radionuclide sources of ionizing radiation are
sources during the use of which the spread of radioactive
substances (radiopharmaceuticals, radioactive
solutions used during calibration, in scientific research;
radiochemical preparations used in radiochemical
laboratories) in working premises and the surrounding
natural environment is possible;

2) closed radionuclide sources of ionizing radiation
are sources in which the radioactive substance is
completely enclosed in a solid protective shell made
of non-radioactive material or encapsulated in a solid
protective shell strong enough to prevent any spread of
the substance under normal operating conditions during
the established operating period;

3) non-radionuclide sources of ionizing radiation —
devices or installations that do not contain radioactive
substances, but are capable of generating ionizing
radiation (X-ray therapeutic and X-ray diagnostic
devices, installations for X-ray structural and X-ray
spectral analysis, X-ray flaw detectors). (Some issues of
state regulation, 2000).

According to the procedure for creating a unified
state system for monitoring and accounting of individual
radiation doses in Ukraine, registration of ionizing
radiation sources and individual radiation doses is carried
out in the information and computer system of the state
register of ionizing radiation sources and individual
radiation doses (Some issues of state regulation, 2000,
Some issues of creation, 2020). It should be noted that
the information and computer system of the state register
was created in accordance with the TAEA code of conduct
for ensuring the safety and preservation of radioactive
sources (Code of conduct, 2004).

This state register is a unified information and
computer system for accounting and monitoring of
ionizing radiation sources. It provides systematization
of data, submission of reports, coordination of activities,
etc. It contains data on the location, activity, data on
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the owners of ionizing radiation sources and individual
radiation doses of workers. Registration and licensing
of the use of ionizing radiation sources are mandatory,
except for sources that are exempt from licensing, but are
registered after the acquisition, import, or change in the
status of the ionizing radiation source. (Some Issues of
State Regulation, 2000; Some Issues of Creation, 2020).

The above-mentioned state register shall be subject
to registration of sources of ionizing radiation located or
produced on the territory of Ukraine, as well as sources
imported or exported across the state border of Ukraine,
including in the event of their transit through the territory
of Ukraine. Namely, closed sources of ionizing radiation,
non-radionuclide installations and devices that generate
ionizing radiation are subject to registration if they are
not exempt from regulatory control. (Some Issues of
State Regulation, 2000).

Also, regulatory and legal documents in the field of
nuclear and radiation safety provide for proper notification
of changes in the location of sources of ionizing radiation.
In particular, when carrying out operations with sources
of ionizing radiation, the registrant (business entity) is
obliged to submit to the above-mentioned state register
a notification within 10 days: about the location of
the source; on the transfer of IRS for maintenance,
on charging-recharging, on repacking, on repair, on
adjustment, on conducting leak tests, on storage; on
changing the name of the registrant; on changing the
legal address of the registrant; on extending the term of
operation of IRS; on the transfer of radionuclide IRS after
the end of their term of operation for long-term storage
or disposal to a specialized enterprise for radioactive
waste management (Some Issues of State Regulation,
2000). These norms confirm the importance of timely
notification of a change in the location of sources,
including in cases of their loss. In the event of theft, loss
or absence of sources of ionizing radiation, the registrant
(business entity) shall send to the state register within 10
days an act on the absence of sources of ionizing radiation
(Some Issues of State Regulation, 2000). Unfortunately,
today, such control is impossible in the uncontrolled
Ukrainian territory occupied by Russia, especially in the
frontline zone. Therefore, it is worth emphasizing the loss
of control over all sources of ionizing radiation located in
the occupied territory.

However, the IAEA Director General emphasizes
that “the database on incidents and trade allows Member
States to report on nuclear and radioactive materials that
have lost control” (Grossi, 2024).

After the full-scale Russian invasion of Ukraine, the
radiation hazard has increased. Indicators of this hazard
have been cases of loss of control over sources of ionizing
radiation with the risks of their further illicit spread
(Because of the Russian invasion, 2023). This situation
requires strengthening border controls and the restoration
of monitoring infrastructure by Ukraine and the IAEA.

In confirmation of this, it should be noted that during
the occupation of the Chernobyl Exclusion Zone in 2022,
Russian troops stole and damaged 133 sources of ionizing
radiation and destroyed the laboratory of the Institute for
Safety Problems of Nuclear Power Plants with radioactive
samples that were used for research (Due to the Russian
invasion, 2023). Later, losses of ionizing radiation sources
were recorded in the Odessa, Kirovohrad, Kharkiv, and
Sumy regions (Due to the Russian invasion, 2023).
However, there is another problem related to the fact
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that in the territories of Ukraine deoccupied in 2022, the
inventory of ionizing radiation sources was complicated
by mining and shelling by Russian troops (Due to the
Russian invasion, 2023).

Under martial law, Ukraine continues to implement
European radiation safety standards, in accordance with
the signed Association Agreement with the European
Union (Association Agreement, 2014). In particular,
amendments to the existing legislation define: types
of ionizing radiation situations (planned, existing,
emergency); dose limits for personnel and the population.
Also, unnecessary regulatory procedures for some
sources of ionizing radiation have been abolished in order
to simplify their use. (On Amendments, 2023).

Therefore, in the future, it is important to comply
with nuclear and radiation safety standards and changes to
legislation throughout the sovereign territory of Ukraine,
which is impossible without international support and
proper IAEA activity to put pressure on Russia.

The International Atomic Energy Agency is guided
in its activities by its Statute (1956), which defines the
Agency's objectives as the pursuit of the widespread
use of atomic energy for the maintenance of peace,
health and welfare throughout the world (Statute of the
International Agency, 1956), including the prevention of
the proliferation of nuclear weapons and the provision of
nuclear and radiation safety. The Statute also stipulates
that the Agency's assistance shall not be used for any
military purpose. In addition, in accordance with Article
III, the Agency has the right to inspect nuclear facilities
of States Members of the IAEA to verify compliance
with nuclear and radiation safety standards (Statute
of the International Agency, 1956). Article XII of the
Statute allows the Agency to request information from
Member States on the condition of nuclear installations
in emergency situations (Statute of the International
Agency, 1956).

According to Article 14 of the Convention on Nuclear
Safety (1994), the Agency may carry out inspections to
assess and verify the safety of nuclear installations in
terms of their compliance with the technical condition
for the operating conditions. In addition, Article 5 of the
Convention obliges States Parties to the Convention to
adhere to the principles of nuclear and radiation safety
(Convention on Nuclear Safety, 1994). In general, the
above-mentioned Convention requires States Parties
to ensure the physical protection of nuclear materials,
prevent accidents and report on threats of nuclear and
radiation hazards (Convention on Nuclear Safety, 1994).

According to paragraphs 13, 14, 15 of the Code
of Conduct for the Safety and Security of Radioactive
Sources (2004), the TAEA has the right to request
explanations from States in the event of a breach of the
safety and security of radioactive sources. In general, the
code establishes standards for preventing theft, loss or
unauthorized use of sources of ionizing radiation (Code
of Conduct, 2004).

An additional basis for inspecting nuclear facilities
in Ukraine is the Memorandum on Security Assurances
in Connection with Ukraine's Accession to the Treaty on
the Non-Proliferation of Nuclear Weapons (1994), but
this applies to the territory controlled by the Government
of Ukraine.

In its activities, the International Atomic Energy
Agency, when initiating inspections, may refer to
reference documents on radiation safety, namely the
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technical requirements for the protection of sources of
ionizing radiation (Safety of Nuclear Power, 2016) and
recommendations for the physical protection of these
sources (Safety of Research Reactors, 2016).

It should be noted that the above-mentioned
documents have limitations, which are associated with
the voluntary nature of many norms, as well as the lack
of enforcement mechanisms. Even the resolutions of the
United Nations Security Council on nuclear and radiation
safety do not oblige Russia to comply with them if it uses
the right of veto. In addition, despite joint statements and
reports on incidents related to the urgent need to ensure
nuclear safety in Ukraine (54 delegations, 2024), they do
not allow the IAEA to intervene in the situation during
hostilities if the warring parties do not agree to IAEA
inspection missions.

In addition, with the beginning of Russia’s full-scale
invasion of Ukraine, Ukrainian nuclear scientists appealed
to the TAEA leadership and the scientific community
of countries with nuclear facilities to take all necessary
measures to encourage the leadership of these states
to direct efforts to de-escalate in the area of Ukraine’s
nuclear facilities (Atomnyki Ukrainy, 2022; Shteinberg,
2022a; Shteinberg, 2022b). First of all, this concerned
an immediate response to Russia’s aggressive actions:
“there are situations when force and tough sanctions must
be used to force compliance with the requirements of a
security culture.” (Shteinberg, 2022b). Unfortunately,
such appeals expressed by prominent Ukrainian nuclear
scientists in the form of open letters did not lead to an
immediate response from either the IAEA or the countries
with nuclear facilities.

Conclusions.

The legal basis for the IAEA's actions is formed by
the statute, international conventions and resolutions of
the United Nations. These documents give the agency
the right to monitor to record Russia's criminal actions,
inspect and, based on the data received, publicly condemn
the violations found. But, unfortunately, in practice, the
TAEA is unable to stop Russia's military actions at and
near nuclear energy facilities.

Also, during the period of Russia's full-scale invasion
of Ukraine, the IAEA was unable to force the offending
state to comply with the requirements for compliance with
nuclear and radiation safety, including forcing Russia to
return the stolen sources of ionizing radiation.

To influence Russia, the IAEA uses a combination of
public pressure, technical support from Ukraine and the
reaction of the world community through international
institutions, where Russia does not have the right of veto.
However, it should be noted that most of the TAEA's
decisions are of a recommendatory nature.

We can state that today, the IAEA has limited
influence on Russia, but at the same time, the IAEA
leadership has effective opportunities to promote the
international isolation of Russia in the nuclear industry
based on incident data. In our opinion, the international
isolation of Russia can be achieved through sanctions of
the European Union and the United States of America,
which will be adopted on the basis of the received data on
criminal actions of Russia at nuclear facilities throughout
the sovereign territory of Ukraine. In particular, the
TAEA can recognize Russia's actions as a violation of
international norms, at least on the basis of the Code of
Conduct on the Safety of Sources of lonizing Radiation
(Code of Conduct, 2004).

89



AcnekTu nybaivHoro ynpaeniHHa Tom 12 Ne 3 2024

In any further development of events, it is
important for Ukraine to receive from the IAEA the
necessary technical assistance to prevent accidents
at nuclear energy facilities located in the territory

IAEA should continue, especially in terms of
documenting threats (publishing data on violations
in real time, which makes it difficult to cover up
accidents). Also, cooperation should be aimed at

occupied by Russia and the territory controlled
by Ukraine. Therefore, cooperation with the

mobilizing support for Ukraine from the international
community.
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