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International experience of legal regulation of nuclear energy use
and its development in other countries

This article provides an overview of the global experience in legal regulation in the field of nuclear energy. It
focuses on the evolution of legislative approaches in leading foreign countries, analyzing both international
legal initiatives and national legislation. The article also considers modern challenges related to nuclear safe-
ty, liability, and the development of new technologies aimed at environmental sustainability. The purpose of
the study is to analyze various approaches to legal regulation of the nuclear industry, assess the effectiveness
of current mechanisms, and identify key trends and principles that contribute to safe and sustainable nuclear
energy development at the national and international levels. This forms the basis for recommendations on de-
veloping a national regulatory framework based on best international practices and the recommendations of
the IAEA. Additionally, we can identify ways to harmonize national legislation with international standards
and obligations. The methodological foundation is a comparative analysis of legal institutions, norms, and
approaches to nuclear energy regulation in various countries. Through the comparative legal method, the
study highlights differences in legislative systems, regulations, and enforcement practices among leading nu-
clear states. This also allows us to identify common trends and effective regulatory models. As a result, the
study identifies key features of global experience in legal regulation of nuclear energy use and outlines main
trends in its development abroad. Foreign experience provides us with valuable lessons and examples that can
be effectively applied in our national legal framework to ensure the safe, sustainable, and socially acceptable
use of nuclear energy.
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Introduction

The modern world is undergoing significant changes in the energy sector, posing new challenges for
countries seeking to ensure energy and economic security. Against the backdrop of global climate change,
efforts to reduce greenhouse gas emissions, and the digital transformation of the energy market, nuclear en-
ergy has once again gained strategic importance as a stable, reliable, and low-carbon energy source. This is-
sue is particularly relevant to the Republic of Kazakhstan, where nuclear power generation is not only a mat-
ter of energy security but also a strategic challenge that could ensure energy independence, environmental
sustainability, and technological modernization. In this context, nuclear energy is not simply a technical or
industrial resource; it is‘an essential element of national survival, strategic autonomy, and a tool for econom-
ic balancing.

The relevance of the research stems from the need to study relevant aspects and features of the legal
regulation of nuclear energy. In today’s world, there is a growing demand for nuclear power as a clean and
reliable source of energy, but its widespread development requires proper legal regulation to prevent threats
to nuclear safety and proliferation of nuclear weapons. For Kazakhstan, which is just beginning to implement
its nuclear program, it is crucial to study and adopt the best international practices in legal regulation. This is
essential for the successful and safe implementation of nuclear technology. However, replicating foreign
models should not be an end in itself. It is important to consider the historical, political, economic, and cul-
tural background of a country, as well as its unique legal system, when making decisions.

Based on this goal, the author identified the following specific research objectives: to identify the prob-
lems of nuclear safety guarantees and their solutions, areas of cooperation in this area in international and
national dimensions; to consider the legal regulation of nuclear energy in certain foreign countries (USA,
Canada, EU); to analyze current trends in the development of legal regulation and their relationship with en-
ergy and climate policy; to systematize the best practices of building regulatory bodies and legal regimes for
countries starting the development of nuclear energy; to formulate proposals on the use of foreign experience
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in order to improve national legislation; to identify priorities for the development of legislation in the field of
safety of nuclear energy use in the light of the prospects of the Republic of Kazakhstan.

The issues of the current state and trends of legal regulation in the field of the use of atomic energy at
the international level, described in the work of V.V. Romanova, are the peculiarities of the legal regime of
individual atomic energy facilities [1]. S.A. Lobanov, A.U. Nazarova, P.l. Chuvakhin [2] emphasize the
problems in the effectiveness of international legal norms, various models of legal regulation of the nuclear
industry in the USA and France, their advantages and disadvantages. In the works of M.S. Lizikova [3],
Yu.V. Chernyakhovskaya, D.L. Korolkova [4], Sarah E. Boslaugh [5], R.A. Kurbanova [6] discusses issues
of legal regulation of the nuclear industry in the United States and problems in the field of nuclear energy
affecting energy and national security. V.A. Bogonenko [7, 8], considering the legal regulation of nuclear
energy in France, notes a system that ensures a high level of safety and transparency, which is extremely im-
portant for a country in which nuclear energy occupies a dominant position in the energy industry.
R.A. Kurbanov [9] notes the national system of EU requirements for nuclear safety.

Thus, these studies support the strategic priorities of state policy for the development of nuclear energy
in foreign countries, considering the recommendations of international organizations, such as the IAEA,
OECD/NEA and Euratom, and the practices of leading countries (USA, Canada, France). This makes it pos-
sible to develop a strategy as part of a decentralized, flexible and secure energy system. The priorities of nu-
clear safety and the integration of national legal systems into the global legal framework have been identi-
fied. This allows for the harmonization of domestic policies with the requirements of the international nucle-
ar market, contributing to the strengthening of the energy independence of Kazakhstan.

Methods and materials

The methodological foundation of this research derives from the defined topic and the objectives, utiliz-
ing historical and dialectical approaches to analyze socio-legal phenomena scientifically. These methods
make it possible to examine legal guarantees for nuclear safety in other countries from their social, legal, and
institutional aspects. To address specific research questions, the study applies a methodological framework
based on the dialectical relationship between the general, the specific, and the particular. Historical and legal
methods are used to identify features and trends in globalization processes, their impact on nuclear safety,
and the evolution of scientific perspectives and conceptual frameworks in the field. A comparative legal ap-
proach is used to compare the legal approaches to nuclear energy regulation in different countries with inter-
national standards. Through the use of structural and functional analysis, the trends and patterns in the legal
regulation of nuclear energy abroad are systemized. The system-structural approach enables us to classify
international legal standards for nuclear energy.

Discussion

The International Atomic Energy Agency’s (IAEA) latest report on the status of nuclear reactors around
the world as of December 31, 2022, indicates that there are currently 411 operating reactors and 58 addition-
al reactors under construction [10]. This shows not only the significance of nuclear energy as a major trend
of the 21st century, but also its continued development at a rapid pace with no signs of slowing down in the
near future.

Nuclear power is a clean and efficient energy source that can help reduce carbon emissions and provide
a stable and affordable source of electricity. It has the potential to play a significant role in achieving the
United Nations’ Sustainable Development Goals by 2030 and in combating climate change on a global scale.

The International Atomic Energy Agency (IAEA) and the International Energy Agency (IEA), among
other organizations, regularly publish multi-year projections that suggest that the share of nuclear power in
the energy mix will increase and remain at this level for the foreseeable future.

Many countries around the world have already gained positive experience in nuclear energy production.
They have developed relevant legislation and identified management bodies in this field, as well as their
powers and responsibilities. These countries have also developed ways to protect the environment and ensure
nuclear safety, including the safe disposal of hazardous radioactive materials.

Given current geopolitical trends, nuclear and thermonuclear energy is becoming one of the most prom-
ising industries. In the near future, the number of nuclear power plants around the world will increase, and
with it, the number of countries with the necessary knowledge and technology to operate them. This makes
the international legal regulation of relations in this area particularly important in modern times [1; 23].
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When analyzing global experience in the field of legal regulation of nuclear energy use, we refer to in-
formation collected by the World Nuclear Association regarding its development in other countries. As of
January 1, 2025, the US leads the world in nuclear energy production with 779.2 billion kilowatt-hours
(kwh), followed by significant progress in France (323.8 billion kWh), Japan (77.5 billion kwh), and China
(406 billion kWh). Nuclear energy plays a significant role in the overall electricity mix in several countries,
including France (64.8 %), Slovakia (61.3 %), Ukraine (50.7 %), Hungary (48.8 %), Belgium (41.2 %), and
Switzerland (32.4 %) [11].

Let us explore the experience of legal regulation of nuclear energy in various countries that successfully
utilize this type of energy and can provide their best practices for implementation in the Republic of Kazakh-
stan.

The safety of nuclear energy use is inextricably linked to environmental concerns, as anthropogenic in-
terference with natural processes in the 20th and 21st centuries has taken a new form—nuclear pollution. In
the past 30 years, several nuclear accidents have occurred, beginning with Chernobyl in 1986 and culminat-
ing in the disaster at the Fukushima-1 nuclear power plant in 2011. As a result, international organizations’
recommendations in recent years have primarily focused on improving and strengthening nuclear and.radia-
tion safety measures.

The legal regulation of the use of nuclear energy in the United States is of particular interest for several
reasons:

First, the United States holds a leading position in the world in the production of nuclear energy, which
requires an extensive legislative framework governing all stages of the nuclear cycle—from uranium mining
to the disposal of radioactive waste.

Secondly, the use of accident-resistant fuels that reduce the amount of nuclear fuel and waste used; in-
novative development of nuclear energy; clarity of licensing procedures; compliance with high standards of
public health and safety [3].

Thirdly, the United States has a wealth of experience.in public-private partnerships in the nuclear ener-
gy sector. Owing to these partnerships, the US nuclear power industry accounts for 30 % of the world’s total
nuclear power generation [4].

The U.S. National Energy Policy is developed and implemented by the Department of Energy, which is
responsible for the implementation of national, economic, and energy security of the United States through
the implementation of policies in the field of ‘nuclear energy, fossil fuels, and alternative energy sources; re-
sponsible for the environmental impacts of energy projects. The key offices of this Ministry are the Nuclear
Energy Department, the National Nuclear Safety Administration, the Environmental Management Depart-
ment, the Uranium Disinfection and Neutralization Fund, the Radioactive Waste Production Department, the
Nuclear Waste Technical Inspection Council, the Nuclear Reactor Safety Council, etc.

The United States is one of the states of the so-called “nuclear club”, which significantly affects federal
legislation in the field of nuclear energy. First of all, such acts should include the Law on Atomic Energy, the
Law on Private Ownership of Nuclear Materials, the Law on Environmental Protection, and the Law on Nu-
clear Waste Policy.

The Atomic Energy Act 1954 is a U.S. federal law governing both civilian and military applications of
nuclear materials. It covers all aspects related to the development, sale and disposal of nuclear materials and
facilities in the country.

Within the framework of this law, the Nuclear Energy Commission has been established with the aim of
promoting the peaceful use of nuclear energy. The commission ensures compliance with general principles
of safety and protection, as well as the protection of public health.

It is important to note that the Law defines the terms of nuclear cooperation between the United States
and other countries, which must be respected. Among them, there are particularly important ones: all nuclear
materials (for example, uranium, plutonium) and technologies are under the control of the federal govern-
ment; any activity related to the use of nuclear materials (e.g., the construction and operation of nuclear
power plants, nuclear fuel production, research) requires a license; protection of “Restricted Data”, which
relate to nuclear technologies. It is prohibited to transfer nuclear materials, technologies or information that
can be used to create nuclear weapons without special permission; international cooperation requires the
conclusion of special agreements (e.g., Section 123 Agreement), which guarantee that the transferred tech-
nologies will be used only for peaceful purposes and will not contribute to the creation of nuclear weapons
[12].
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The most generalized regulatory legal act in the field of environmental safety in the United States
should be considered the National Environmental Policy Act (NEPA) of 1969, which was last supplemented
in 2000. NEPA (as currently drafted) provides for the obligation of the US Federal Government to fulfill the
following permanent tasks by all available means: to commit itself to preserving the environment for future
generations; to provide all Americans with a safe, healthy, productive, aesthetically and culturally satisfying
environment; ensure a wide range of useful uses of natural resources while ensuring environmental safety;
ensure the safety of historical and cultural heritage while preserving the environment; direct their activities to
preserve the natural balance between the population and renewable natural resources to ensure a high stand-
ard of living for the population; improve the quality of renewable natural resources and increase the efficien-
cy of processing non-renewable resources [13].

The law defines three levels of activity. If the federal government has decided that a certain activity
would not significantly affect the environment, then it belonged to the first level and is exempt from detailed
environmental impact analysis. The second level of activity is the one that causes certain environmental con-
sequences, and therefore, federal agencies must first carry out and give a brief environmental assessment of
the proposed actions. If an activity could lead to significant environmental impacts, then it should be evalu-
ated in more detail, including a description of the negative impacts, irreversible and alternative solutions, as
well as short- and long-term benefits. Such activity belonges to the third level.- The disadvantage of this
three-level system is not the prohibition of actions that may harm the environment but the search for alterna-
tives [5].

The Nuclear Waste Policy Act of 1982 is a federal law that establishes a comprehensive national pro-
gram for the safe and permanent disposal of high-level radioactive waste. It establishes the conditions for the
use of deep geological storage facilities for the safe storage and/or disposal of radioactive waste, the proce-
dure for evaluating and selecting sites for these facilities, and the interaction between state and federal gov-
ernments. The act also determines the schedule of key milestones that will be carried out by federal agencies.
The Department of Energy (DOE) is responsible for placing, constructing, and operating a deep geological
storage facility for high-level waste and spent nuclear fuel. The DOE has the right to use this facility only if
it meets the established standards and requirements [14].

In 2001, the United States government developed a strategy to promote the development of nuclear en-
ergy with several key goals. These goals included ensuring energy security, promoting economic growth, and
environmental sustainability. The main objectives of this strategy were ensuring energy security by reducing
greenhouse gas emissions and ensuring long-term energy sustainability. Additionally, large-scale nuclear
projects, such as the “Advanced Fuel Cycle” and the “Global Partnership for Nuclear Energy” were initiated.

The 2001 strategy aimed to revive nuclear energy in the United States to address various challenges re-
lated to energy security, environmental concerns, and economic factors. While not all goals were fully met,
this policy set a foundation for the further development of the industry and increased the role of nuclear en-
ergy in the country’s energy mix.

In 2005, the United States passed the Energy Policy Act, which became a significant piece of legislation
aimed at addressing a variety of energy challenges in the country. The law included provisions for state
guarantees for loans up to $18.5 billion for the construction of new nuclear power plants, which was intended
to reduce financial risk for private investors and promote the development of new nuclear energy sources.
Additionally, tax incentives were introduced for nuclear energy producers, making investments in the sector
more attractive [15].

This law has made several changes: 1. It divided the powers to regulate the wholesale supply market be-
tween the federal government and the states. 2. It created an organization responsible for the reliability of
electricity production and distribution—the Electric Reliability Organization. Its tasks include setting stand-
ards for the reliability of electricity supply and the right to impose fines on wholesale suppliers who do not
comply with these standards [2; 108].

Amendments were also made to other laws, particularly the Public Utility Regulatory Policies Act
(PURPA). PURPA played a key role in the development of renewable energy and cogeneration in the United
States. Owing to this law:

- conditions were created for the development of small and medium-sized clean energy projects;

- the share of renewable energy sources in the country’s energy balance increased:;

- the preconditions for further liberalization of the energy market emerged.

However, over time, PURPA became the subject of criticism, particularly from utilities, who believed
that obligations to purchase electricity from independent generators increased their costs. Despite this, the
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law remains an important element of the US energy policy and continues to influence the development of
renewable energy [6].

An analysis of the US legislation on nuclear energy reveals that its use is subject to strict state control.
Not only are the benefits of using nuclear power taken into account but so are the risks. Legal regulation is
implemented through both an imperative approach (ensuring nuclear safety) and a dispositive approach
(through treaties and agreements in the nuclear field). The legislation also establishes the supremacy of fed-
eral law in this area.

Canada is also a nuclear power nation. As of October 2023, there are 19 nuclear reactors operating in
the country, located at four nuclear power plants. These reactors contribute significantly to the country’s en-
ergy supply, particularly in the province of Ontario, where they play a crucial role in meeting the region’s
electricity needs.

The Canadian Nuclear Safety Commission (CNSC) is Canada’s federal regulatory body responsible for
ensuring safety in the field of nuclear energy and radiation protection. The CNSC was established in 2000 on
the basis of the Nuclear Safety and Control Act, replacing the previous regulatory body, the Atomic Energy
Control Board of Canada (AECB).

The Canadian Nuclear Safety Commission (CNSC) is an independent federal agency in Canada respon-
sible for the regulation and control of all aspects related to the use of nuclear energy and radiation materials.
This commission, established in 2000, plays a key role in ensuring the safety of society, workers and the en-
vironment from potential risks associated with nuclear activities.

The Commission’s tasks include: monitoring the operation of nuclear power plants (NPP) and other nu-
clear facilities; regulation of the production, use, storage and transportation of nuclear materials; supervision
of nuclear waste management, including its storage and disposal; the use of radiation sources in medicine,
industry and science.

The Commission reports to the Parliament of Canada through the Minister of Natural Resources [16].

The legal regulation of the main issues of nuclear energy in Canada at the federal level is carried out ac-
cording to the following laws: Transportation of Dangerous Goods Act, Nuclear Safety and Control Act, Ra-
diation Protection Act, Nuclear Fuel Waste Act, Nuclear Liability Act, and others [17].

Let us take a closer look at the main provisions of Canada’s nuclear legislation.

The Transportation of Dangerous Goods Act, passed in 1992, is binding on all provinces. This law es-
tablishes safety requirements, safety standards, and safety signs that define the prohibition of importing, of-
fering for transportation, processing, or transportation of any dangerous goods. However, there are excep-
tions to this rule in cases where a person complies with all safety requirements and the rules applied to the
goods. The goods must be accompanied by all necessary documents, and the vehicles must meet safety
standards and display all necessary safety signs.

The law defines various types of hazardous materials and sets strict requirements for their packaging,
transportation, and labeling. It also establishes financial responsibility for carriers in case of violations of
safety regulations. The law requires carriers to check vehicles for compliance with safety standards, includ-
ing opening them, inspecting them, and verifying the quantity of cargo and accompanying documents. In
case of violations, carriers are held responsible under the law [18].

The Nuclear Safety and Control Act, passed in 1997, is a crucial document that governs the use of nu-
clear energy in Canada, ensuring safety, environmental protection, and compliance with international obliga-
tions. This law establishes a legal framework to regulate all aspects of nuclear activities, such as the produc-
tion, use, storage, and transportation of radioactive materials. It also establishes the process of licensing and
controlling these activities, which must be done in accordance with strict safety standards. Additionally, the
law sets standards for acceptable radiation levels, as well as requirements for monitoring the radiation situa-
tion and ensuring compliance. It also defines the responsibilities of legal entities and individuals in case of
violations of nuclear safety and security regulations [19].

The Nuclear Fuel Act of 2002 established the Nuclear Waste Management Organization, which oper-
ates without discrimination and receives remuneration. Each energy company that deposits funds into a trust
fund with a financial institution annually becomes a member or shareholder of the organization. The organi-
zation’s main goal is to conduct research on effective nuclear waste management methods. It also consults
with the public, including indigenous communities, on these issues. After three months have passed since the
end of each financial year, the organization submits a report on its expenses. Any violations of the organiza-
tion’s rules, such as late reporting to the minister, inappropriate expenses, or false entries in documents, can
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lead to legal action. According to the law, non-profit organizations have the right to participate in the long-
term storage of nuclear waste. They can perform advisory and monitoring functions [20].

It is worth noting that Canada has a well-developed nuclear power industry, which accounts for approx-
imately 15 % of the country’s electricity supply. With its vast energy potential, Canada is able to not only
meet its own domestic needs but also play a significant role in the global energy market. Common features of
nuclear energy development and production in Canada and the United States include reforms aimed at re-
structuring and liberalizing the electricity market and the partial privatization of the industry. The legal
framework for nuclear energy in Canada includes federal laws governing the use of nuclear power, ensuring
nuclear safety, management of nuclear waste, transportation of hazardous materials, and other related issues.

France is the largest producer of nuclear energy in Europe, has 18 commercial nuclear power plants
with 56 operating reactors [7] (receives about 70 % of electricity), and ranks second in the world after the
United States in terms of their number. Among the EU member states, France is one of the leading countries
in the use of nuclear energy.

They have expertise in the fields of energy consumption, the construction and operation of nuclear
power plants, as well as ensuring nuclear safety.

The French Institute of Radiation Protection and Nuclear Safety (Institut de Radioprotection et Sireté
Nucléaire, IRSN) is an independent body that conducts risk assessments and monitors.compliance with safe-
ty standards throughout the entire life cycle of nuclear facilities. In addition to this, the/IRSN plays a role in
the development of regulations and standards related to radiation protection.

Agency for Nuclear Safety (Autorité de sureté nucléaire, ASN) is the regulatory body responsible for
issuing licenses for the construction and operation of nuclear installations and monitoring compliance with
safety requirements. In case of violations, ASN has the right to suspend the operation of nuclear facilities.
ASN reports to the ministers of Environment, Industry, and Health, but major licensing decisions still require
government approval.

In February 2023, the Ministry of Energy Transition announced the merger of ASN and IRSN, which,
in their opinion, “will strengthen the independence of nuclear safety control within a single independent safe-
ty management unit to ensure a high level of safety requirements” [7].

Ministry of Ecology, Sustainable Development and Energy (Ministére de 1'écologie, du Développement
durable et de I'énergie) is responsible for the development of public policy in the field of energy, including
the use of nuclear energy. The Ministry coordinates the activities of various departments and organizations
dealing with nuclear safety issues.

France is one of the leading countries in the use of nuclear energy, and it has strict legal regulations in
place to ensure safety, environmental protection, and compliance with international obligations in this area.

The law No. 2006-686 of June 13, 2006 “On transparency and safety in the nuclear field” (“Loi relative
a la transparency et a la sécurité en matiére nucléaire™) defines the principles of accessibility of information
to the public about the activities of enterprises related to the use of nuclear materials. It obliges government
agencies and organizations working in this field to provide the public with information about their work, in-
cluding information on radiation safety, environmental conditions, and radioactive waste management [8].

At the same time, the Law on Transparency and Safety in the Nuclear Field plays an important role. It:

- requires government agencies and companies operating in the nuclear industry to regularly publish re-
ports and share information with the public about their activities. These reports include data on radiation
monitoring, waste management, safety at facilities, and the environmental impact of nuclear power plants.

- establishes strict safety standards for all stages of handling nuclear material, from uranium extraction
to waste disposal. It also regulates safety measures at nuclear power plants and other nuclear facilities.

- defines procedures for notifying the public about potential risks and incidents associated with the op-
eration of nuclear installations. The public must be informed promptly about incidents and the measures tak-
en to address them.

- provides for the establishment of a system for regular monitoring and inspections of nuclear facilities
by independent experts, ensuring compliance with safety standards and preventing potential threats.

- establishes the responsibility of nuclear plant operators to ensure safety and take prompt action in case
of emergencies, taking all necessary measures to minimize consequences and eliminate incidents.

- guarantees citizens’ right to access information on nuclear safety and the environmental impact of nu-
clear facilities, allowing public organizations to request relevant data.
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1. The Law on Safety in the Field of the Use of Nuclear Technologies provides for coordination be-
tween various government agencies and companies. It is aimed at increasing the level of openness and secu-
rity in this area, as well as protecting the rights of citizens to access important information [21].

As a result, a significant portion of the regulations aimed at governing relations in the area of nuclear
activities, including those that establish the consequences of these activities in relation to environmental pro-
tection objectives, is incorporated into the Environmental Code. This choice indicates that the principles of
transparency and nuclear safety are recognized as fundamental principles of the legal framework for nuclear
activities. The implementation of any form of nuclear activity, including the utilization of atomic energy,
must not harm the public or the environment. Regulations governing relations in this area are an integral
component of the overall legislation on environmental protection, intended to prevent accidents, the harmful
effects of radioactive materials, and other adverse outcomes from such activities [17; 154].

2. Health Code (Code de la santé publique): This code regulates public health issues during the opera-
tion of nuclear facilities. It includes standards for the protection of workers and the public from radiation, as
well as measures to prevent accidents and eliminate their consequences [22].

3. Decree No. 2017-630 of April 25, 2017 on the establishment of safety rules for nuclear installations:
This decree defines the requirements for the design, construction and operation of nuclear reactors, including
rules for ensuring the physical protection of facilities and preventing unauthorized access.

4. Law No. 91-1381 of December 30, 1991 on Conducting Research and Experiments in the Field of
Nuclear Weapons: This law governs activities related to research and development in the area of nuclear
weapons. After signing the Comprehensive Nuclear-Test-Ban Treaty (CTBT), France has chosen not to con-
duct nuclear weapon tests, but it continues to conduct scientific research in this field.

5. Laws and regulations of the European Union: As a member of the EU, France is obligated to follow
the directives and regulations set by the European Union regarding nuclear safety. One such directive is
Council Directive 96/29/EURATOM, which was issued on May 13, 1996 and establishes basic standards to
protect the health of workers and the general public from the risks associated with radioactive radiation.

The law No. 2006-739 of June 28, 2006, on the sustainable management of radioactive materials and
waste, known as Program Act No. 2006-739, established the foundations of France’s national policy on the
sustainable management and financing of these materials and waste. This law regulates the handling of nu-
clear and radiation waste and organizes and finances activities and scientific research programs related to
these subjects in accordance with its regulations. Many of the provisions in this law have since been incorpo-
rated into the Environmental Code [23].

The Law No. 2006-739 and Decree No. 2008-209 established rules for the management of spent nuclear
fuel or radioactive waste. These rules:

1) prohibit the disposal of nuclear waste from abroad in France.

2) permit the production of nuclear waste only in accordance with international agreements, which in-
clude a schedule for its reception and processing, as well as the last date for shipping the resulting radioac-
tive waste from France.

3) prohibit the storage of spent nuclear fuel in France except for purposes of processing, research, or
transfer to other countries.

An analysis of these legislative acts reveals that they regulate some of the most significant aspects of
nuclear energy. These include ensuring the safety of nuclear facilities, managing radioactive waste, and
adapting to changes in the industry. The laws also aim to exclude outdated regulations and develop new
ones, while modernizing existing ones.

Let us consider Sweden’s approach to nuclear energy and its regulatory framework.

The country has ten nuclear power reactors, and three of these reactors are continuously being shut
down. The remaining ten operating reactors include seven BWR ASEA-ATOM designs, and three PWR
Westinghouse designs. Nuclear energy accounts for approximately 45 % of all electricity generated in Swe-
den each year on average. Swedish reactors have undergone and are undergoing modernization, as well as
safety and capacity upgrades. Safety improvement measures related to reactor design and construction have
also been implemented.

In June 2010, the Swedish Parliament lifted the ban on the construction of new nuclear power plants, al-
lowing the construction and operation of a new reactor in case of a change in plans for the closure of an ex-
isting reactor. They also approved legislation to create conditions for the development of future generations
of nuclear power.
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The Swedish Radiation Safety Authority (SSM) is a regulatory body responsible for nuclear safety, ra-
diation protection, and the non-proliferation of nuclear weapons in Sweden. It employs more than 300 spe-
cialists with expertise in various fields, including engineering, natural sciences, behavioral sciences, law,
economics, and communications. The SSM’s budget is approximately 400 million Swedish kronor annually.
The SSM receives funding from fees and tax revenues. In case of an incident involving radioactive materials
or radiation, the SSM coordinates expert assistance from the emergency response center and is responsible
for organizing it. Additionally, the SSM plays a crucial role in coordinating national efforts in radiation
measurement and analysis [24].

The main laws in the field of nuclear safety and radiation protection are: The Act on Nuclear Activities
(1984: 3); The Radiation Protection Act (1988: 220); The Environmental Code (1998: 808); The Ordinance
on the Financing of Residual Products of Nuclear Power (2006: 647); The Nuclear Liability Act (1968: 45).
All acts are supplemented by a number of other additional regulations containing more detailed provisions on
certain aspects of nuclear safety.

The Law on Nuclear Activities defines the term “nuclear activity” and states that such activities may
only be carried out in accordance with a license issued in compliance with the legal requirements of this law
and the Environmental Code. The license holder is responsible for ensuring the safe operation of each nucle-
ar facility and the secure storage of nuclear waste. They must implement necessary security measures based
on the nature of their activities and the conditions in which they operate. These measures include ensuring
the safe management and disposal of radioactive waste, as well as the safe decommissioning and dismantling
of facilities when nuclear activities are no longer carried out. Safety in nuclear activities is maintained by
taking all necessary measures to prevent errors or malfunctions in nuclear equipment or any other situations
that could lead to a radiation accident.

The Law on Nuclear Activities primarily addresses nuclear safety issues, while the Environmental Code
deals with general aspects of environmental protection and potential consequences of hazardous activities.
The Radiation Protection Act includes provisions for the. protection of public health (including industrial
workers), animals, and the environment, as well as the management of radioactive waste.

The Nuclear Liability Act implements Sweden’s obligation to comply with the Paris Convention on
Third-Party Liability in the Field of Nuclear Energy and the Brussels Convention additional to it [25].

We believe that some aspects of the legal regulation of the nuclear industry in Sweden could be adapted
for the Republic of Kazakhstan. In particular, the experience of legislative regulation of funding for the man-
agement of nuclear waste and the creation of conditions for a generation change in nuclear reactors could be
useful.

Analyzing the situation of nuclear energy in the European Union, we can see that there is an ambiguous
attitude towards this energy source among European countries. For instance, Belgium, Switzerland, Austria,
and Italy are opposed to nuclear energy development, while Germany has taken a radical change in its ap-
proach to nuclear power. On March 14, 2011, Chancellor Angela Merkel of Germany announced a review of
her country’s energy policy after the Fukushima nuclear disaster in Japan. This event led to a shift in Germa-
ny’s approach towards nuclear energy, as the government established the Ethical Commission for Safe Ener-
gy Supply and recommended the country to move away from nuclear power by 2021 and shut down its reac-
tors.

Angela Merkel’s decision to phase out nuclear energy has been one of the most significant steps in
global energy policy. This decision demonstrates how environmental concerns can influence national strate-
gies and public opinion. The German experience also shows that transitioning to renewable energy requires
significant investment, time, and infrastructure changes.

Currently, there is an “atomic renaissance” in the European Union, which means a revival of interest in
nuclear energy as an important part of an energy strategy to achieve climate goals and ensure energy securi-
ty. After a period of skepticism about nuclear energy following the Fukushima disaster in 2011, many Euro-
pean countries are once again considering it as a key low-carbon energy source.

The “nuclear renaissance” in the European Union (EU) reflects a growing recognition that nuclear en-
ergy can play an important role in the transition to a lower-carbon economy. While there are challenges such
as high costs and public opposition, many EU countries are investing in nuclear energy as a key part of their
strategy to achieve climate goals and ensure energy security.
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Conclusion

The foreign experience of legal regulation in the field of nuclear energy is a set of legislative, adminis-
trative and international measures aimed at ensuring the safety, non-proliferation of nuclear materials and the
development of nuclear energy for peaceful purposes. Different countries, depending on their economic, po-
litical, and environmental priorities, are developing unique approaches to regulating this area.

Thus, the experience of legal regulation of public relations in the field of nuclear energy accumulated in
the USA, Canada and some European countries deserves attention and can be used for the following reasons:
1) a comprehensive system of laws and regulations that covers all aspects, from licensing and safety to waste
management and liability for damage; 2) the practice of constant adjustment of regulatory legal acts; exclu-
sion of outdated legal provisions or their modernization and development of new ones; 3) long-term nuclear
waste management strategies have been developed, including the creation of deep geological storage facili-
ties (for example, the Yucca Mountain project in the USA. Their experience can be used in the development
of national programs for the management of radioactive waste, including technologies for their storage and
disposal; 4) have extensive experience in licensing, which includes assessment of safety, environmental risks
and compliance with technical standards. Their regulatory approaches, including independence and transpar-
ency, can be adapted to improve the effectiveness of national regulatory authorities; 5) The legal regulatory
system provides for public participation in the decision-making process. Public hearings are held on key is-
sues such as the construction of new facilities or the renewal of licenses; much attention is paid to the physi-
cal security of nuclear facilities and protection against cyber attacks. Strict security requirements are estab-
lished, including protection against terrorist threats. This experience can help to increase public confidence
in nuclear energy and reduce social tensions.

All of the above mechanisms of legal regulation in the field of nuclear energy contribute to improving
the safety of this industry, diversifying sources of support, and reducing dependence on internal constraints.
The Republic of Kazakhstan's comprehensive involvement in global initiatives is transforming the industry's
development model towards an export-oriented and innovative one, ensuring financial stability, technical
modernization, and long-term strategic sustainability.

Cooperation with international organizations and partners plays a crucial role in maintaining the stabil-
ity of the nuclear energy sector in the face of high levels of external and internal uncertainty. This coopera-
tion promotes the introduction of innovative solutions, enhances safety measures, provides access to prefer-
ential financial resources, and opens up opportunities for Kazakhstan to export its expertise.
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ATOM 3HEPrusiChIH MANAAJIAHY CAJTACBIHAAFbI KYKBIKTBIK PeTTeyiH
djIeMiK TIKipuleci JKoHe OHBIH 1LIeT eJiAepae 1aMybl

Makanaza aToM PHEPTHSCHIH MaHJalaHy CalaCBIHIAFBl KYKBIKTBIK PETTEYIIH QJIEMIIK TOHKiprOeciHe MIory
Oepinren. JKereximi mieT engepAe KOMIAHBUIATHIH 3aHHAMAIBIK TOCUIIEPIiH BOIIOIIACEHA epeKIle Ha3ap
ayznapblIaabl. ABTOP XaJbIKapalblK KYKBIKTHIK OacTamaiap MeH YITTBHIK 3aHHAMAIIBIK aKTiJIep/i Jie TaJliaFaH.
CoHBIMEH KaTap, SIPOJBIK KAyiINCi3MIKTI KaMTaMachkl3 €Tyre, SKOJOTHSUIBIK TYPAKTBUIBIKKA KOJ JKETKi3yre
OarbITTANFaH JKaHa SIIPOJIBIK TEXHOJOTHSUIAPJBIH JKayanKepIIiliri MeH JaMyblHa OaiaHBICTHI 3aMaHayH
CBIH-KaTepiiep KapacThIPBUIFaH. 3epTTeyldiH MakcaThl SIPOJIBIK CaNaHbl KYKBIKTBIK PETTEYIIH SpTYpii
TOCUIIepiHE JKaH-KAKTBl Talaay >Kypridy. KosimaHplcTaFbl MeXaHM3MIEPAiH THIMAUIrIH Oaramay jKoHE
YITTHIK JKOHE XaNbIKAPAIBIK JCHTeHae aTOM PHEPreTHKACHIHBIH THIMII, KAyilCi3 KOHE TYpaKThl JaMybIHa
BIKITAJI €TETIH HEeTI3rl TeHICHIWSUIApAbl, NPUHIUITED MEH MEXaHU3MIEepIi aHbIKTay. bynm 6i3re Atom
SHEpruschl OOWBIHINA XalbIKapaiblK areHTTIKTIH (MAT'ATD) y3aik XamblKapaibslk ToxipuOenepi MeH
YCHIHBIMIApbIHA CYHEHE OTBIPBIN, YITTHIK HOPMATHUBTIK-KYKBIKTHIK 0a3aHbl Kypy OOWBIHIIA YCHIHBICTAP.IbI
TYKbIpBIMIayFa MyMKiHAIK Oepemi. CoHnal-ak YITTBIK 3aHHaMaHBl XaJbIKApaJblK CTaHAAPTTap MeEH
MiHAETTEMENEPMEH YIJIECTIpY JKOJJapblH aHbIKTall amaMbl3. JKYMBICTBIH SAiCHAMaJbIK HEri3i opTypii
eIIEpACTi SAPONBIK SHEPrHSHBl PETTEYAIH KYKBIKTHIK HHCTHTYTTapblH, HOpMajapbl MEH TacCiliepiH
canbIcThpy. CanbICTBIpMANbl  KYKBIKTBIK ~ OJ[iC  JKETEKII SIPOJBIK MEMIIEKSTTepHAiH 3aHHAMAJBIK
JKy#HenepiHeri, HOpMAaTHBTIK aKTiJIEPiHIEr KOHE KYKBIK KOJIIaHy NMPAKTHKACHIHAAFbI albIPMAIIbUTBIKTAP/IbI
aHBIKTAyFa, COHJail-aK PEeTTEYIiH KaJlbl TEHICHIMIAPbl MEH THIMII MOJENBJCPIH aHBIKTayFa MYMKIHJIIK
Oepeni. 3epTTey HOTIKECIHAE aTOM PHEPTUSCHIH TaiilalaHyabl KYKBIKTEIK PETTEY/IH JIEeMAIK ToXKipHOeciHiR
HETi3T1 epeKIIesiKTepi )KaHe OHBIH LIET eNiep/e AaMybIHbIH HeTi3ri TeHJeHIMsuapsl anbikTanasl. [lerenix
TOXipuOe 0i3re sAPOJIBIK YHEPTUSHBI KayillCi3, TYPaKThl )KOHE JICYMETTIK TYPFBIIaH KOJIAHJIbI MaiijanaHy bl
KaMTaMachl3 €Ty YIIIH YJITTHIK KYKBIKTBIK JKyiiemisre THiMIi eHriyre OoyaThlH KyHJABI cabakrap MeH
MOJIeNbJIeP/li YCHIHA/IBL.

Kinm ce30ep: aToM 3HEpPreTHKAachl, aTOM SHEPTUSACHIH MaiiaaHy CalachIHIAFbl KYKBIKTBIK PETTEy, aTOM
SHEPTHSCHI, SIPOJIBIK KAayiNCI3IiK.
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MupoBo# ONILIT NPABOBOI0 PeryJJupoBaHus B cepe UCIOJIb30BAHUA SAACPHON
JHEPrUM U ero pa3BUTHE B 32apy0eKHBIX CTPAHAX

B nmanHo#i craThe mpencTaBieH 0030p MHPOBOT'O OIBITA IPABOBOTO PETYIUPOBAHMS B cepe HCIOIB30BaHUS
saaepHoit sHepruu. Ocoboe BHUMAHHUE YAENAETCS SBOTIOLHUU 3aKOHOAATENbHBIX MOAXO0N0B, TPHMEHAEMbIX B
BEeIyIIUX 3apyOeXHBIX CTpaHaX. AHATM3UPYIOTCA KaK MEXIyHapoJAHBIE MPaBOBbIE MHULUATHBLI, TaK U Ha-
IOHANIBHBIE 3aKOHOJATeNbHbIE aKThl. KpoMe Toro, paccMaTpHBaIOTCSi COBPEMEHHBIE BBI30OBBI, CBS3aHHBIE C
obecriedeHneM siepHOIT 6€30MacHOCTH, BOIIPOCAMU OTBETCTBEHHOCTH U PAa3BUTHUEM HOBBIX SIEPHBIX TEXHO-
JIOTWi{, HANpaBIEHHBIX Ha JOCTIDKEHHE 3KOJIOTMYECKoil ycToiumBocTH. Llens mccinenoBaHus — NPOBECTH
BCECTOPOHHHH aHAIN3 Pa3INYHBIX MOAXOA0B K IPABOBOMY PETYIHPOBAHUIO SIEPHON OTPACIIH, OLEHUTH d(-
(DeKTUBHOCTH CYIIECTBYIOIIMX MEXaHH3MOB U BBISBUTH KIIOUEBBIC TCHACHIUH, NMPHUHIUIE U MEXaHU3MEL,
criocobcTBytomue 3pdexTnBHOMY, 6e30IacHOMY M YCTOHYHMBOMY Pa3BHTHIO aTOMHOI SHEpreTHKH Ha HaIlho-
HaJBHOM M MEKAYHApOIHOM YPOBHSX. DTO IO3BOJISIET CHOPMYIHPOBATH PEKOMEHAAIMH IO CO3JIAHUIO Ha-
IIOHAIILHOW HOPMATHBHO-TIPAaBOBON 0a3bl C y4ETOM JIYUIIMX MEXIYHApPOAHBIX MPAKTUK M PEeKOMEHAAnuit
MATAT3. Kpome TOoro, MOXKHO OINPEIETHTh IyTH TapMOHU3AIUN HAIMOHAJIHHOTO 3aKOHOAATEIHCTBA C ME-
JKyHapOAHBIMU CTaHIAPTAMU M 00s3aTeNbcTBAaMH. METOOIOTNIECKyI0 OCHOBY MCCIIEHOBAHHS COCTaBILSIET
CPaBHUTENBHBIA aHAIN3 NMPABOBBIX HHCTUTYTOB, HOPM M MOJXOAOB K PETyIMPOBAHHIO HCIOIL30BAHUS SOEp-
HOHM SHEPrMU B PA3NUYHBIX cTpaHaX. [IpuMeHeHHe CpaBHUTEIBHO-TIPABOBOIO METOJA MO3BOJIIET BBIIBHTH
pa3nu4Ms B 3aKOHOJATENIBHBIX CHCTEMaX, HOPMAaTHBHBIX aKTaX M MPaBOIPHMEHUTEIFHOR MPAKTHKE BEAYIIHX
SICPHBIX TOCYIAPCTB, a TAKXKE OINPEISIUTh OOIINe TeHACHINH 1 3P deKTHBHbIE MOAEIH peryiIupoBanus. B
pe3ynbpTaTe NMPOBEICHHOIO MCCIIEA0BaHNUs BbIICICHBI KIIOUEBbIe OCOOCHHOCTH MHPOBOIO OIIBITA IIPABOBOTO
pEeryIupoBaHUs UCHONB30BAHUS SIACPHOH SHEPTHU U ONPEAEICHbl OCHOBHBIC TeHACHIUH €TI0 PA3BUTHS B 3a-
PYOEXHBIX cTpaHaX. 3apyOeKHBIH OIBIT MPEACTABISICT COOOH HEHHYIO 0a3y 3HaHWH M MPAKTHUECKHUX pelle-
HUIA, KOTOPBIE MOTYT OBITh 3()(EKTHBHO aJalTHPOBAaHBl B HAMOHAIBFHYIO HPABOBYIO CUCTEMY Ul oOecrieue-
HHA 0€3011aCHOTO0, YCTOHYHBOTO U COIMAIBHO MPHUEMIIEMOTO HCIIOJIB30BAHNUS SAEPHON SHEPIHN.

Knroueevie cnosa: sipepHasi SHEpreTHKa, IPaBOBOE PEryJIMPOBAHUE B 00IACTH HCIIOJIb30BaHHUSI aTOMHOMN SHEp-
THH, siZIepHast SHEPTUsl, sIepHast 6e30acHOCTb.
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