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Executive summary

The Norwegian Radiation Protection Authority (NRPA) introduced its Bilateral Regulatory
Cooperation Program in Ukraine within the Norwegian Government Nuclear Action Plan and
commenced cooperation with the State Nuclear Regulatory Inspectorate of Ukraine (SNRIU) in
2014. The activities are funded by allocations from the Norwegian Ministry of Foreign Affairs.

Positive experience in the initiation of bi-lateral cooperation work between NRPA and regulatory
authorities in other countries was achieved through the carrying out of Regulatory Threat
Assessments. A Regulatory Threat Assessment is a holistic study to identify the most significant
nuclear and radiation threats which require the most urgent and significant improvements
regarding their regulatory supervision.

Based on this experience, the SNRIU and its Technical Support Organization, the State Scientific and
Technical Center for Nuclear and Radiation Safety (SSTC NRS) completed an initial Ukrainian Threat
Assessment Report in September 2015, with the guidance and support of NRPA experts. At that
time 43 threats were identified and categorized as needing to be minimized or eliminated in the
areas of: radiation and nuclear safety; radioactive waste management and decommissioning;
emergency preparedness and response; nuclear installation safety and organizational and general
principles. The report was published by NRPA in 2016. Based on the results, NRPA and SNRIU
developed a Roadmap of Cooperation for 2016-2017, which defined a number of first-priority
projects to improve the Ukrainian national regulatory framework for nuclear and radiation safety.

Since the formulation of that Roadmap, a number of regulatory measures have been implemented,
including several within the continuing bi-lateral cooperation program. There have been new
experiences and lessons learned in the application of international recommendations and
guidance. Therefore, during the bilateral meeting between NRPA and SNRIU in March 2017, it was
decided to reassess the regulatory threats identified in 2015. The general objective was to review
the current state of the Ukrainian legislative framework on nuclear and radiation safety and to
update the recommendations of the 2015 report.

This report presents findings of the updated regulatory threat assessment. It recognizes new gaps
and priorities for regulatory attention, and provides information on current and planned SNRIU
activities aimed at addressing the identified threats.

A substantial part of the report is dedicated to international cooperation and in particular, projects
within the Norwegian-Ukrainian bilateral program that were set up to address the initially
recognized regulatory gaps and threats. Information is also provided about on-going and planned
projects and their influence on the situation regarding both the regulatory body and the Ukrainian
regulatory system. This approach facilitates analysis of, and engagement with, all international
activities, so as to avoid overlaps and gaps, and enable a very effective and complementary
approach.

The final section of the report reprises the threats recognized in the 2015 Assessment, including
activities undertaken to mitigate them, and sets out the new threats and the measures planned to
address them.

It is hoped that the presented experience and results support continuing multinational activities to
address regulation of nuclear and radiation safety including complex legacy sites and other
important regulatory challenges.
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1 Introduction

In November 2014, SNRIU and NRPA signed the Agreement [1] on cooperation in the area of
nuclear and radiation safety. One of the first projects implemented under this Agreement was
aimed at identification and assessment of the main threats for nuclear and radiation safety
regulation. The SNRIU and SSTC NRS experts assessed the identified threats with support from
NRPA. Further analysis [2] revealed the challenges for SNRIU and issues to be solved to improve
regulatory functions. The major challenge ware recognized as the need of improvements in the
regulatory and legal framework governing activities in the following areas:

- safety of nuclear installations;

- radioactive material transport;

- emergency preparedness and response;

- radioactive waste management and decommissioning;
- radiation safety.

For each challenge, SNRIU and SSTC NRS proposed ways and methods to minimize and/or eliminate
the associated threats, thus enabling SNRIU and NRPA to plan their cooperation activities in a well-
grounded and efficient manner. The Threat Assessment Report provided to NRPA and international
community a clear view of the existing issues adversely affecting regulation of nuclear and
radiation safety in Ukraine, which should be solved in the framework of the NRPA and SNRIU
cooperation.

This was followed by the development of the Roadmap for further cooperation, which prioritized
activities presented in the Report and defined directions for cooperation during 2016-2017.

The financial and expert support of NRPA for the implementation of projects foreseen in the
Roadmap enabled the development by SNRIU and SSTC NRS of the following six regulatory
documents in the period from 2015 to 2017:

- Requirements for Administrative Control of Uranium Sites within Restricted Clearance from
Regulatory Control [3];

- General Safety Rules for Medical Radiation Sources [4];

- General Safety Provisions for Predisposal Management of Radioactive Waste [5];
- Radiation Safety Rules of Using Radiation Sources in Brachytherapy [6];

- General Radiation Safety Provisions for Mining and/or Processing of Uranium Ore;
- General Safety Provisions for Disposal of Radioactive Waste.

Documents [3] - [6] have been put into effect to date. Other two documents are at the final stage
of their official approval and registration in the Ministry of Justice of Ukraine.

As of December 2017, the remaining Roadmap projects are at different stages of implementation.
They aim at development or revision of the following regulatory requirements and guidelines
(working titles):

- General Safety Provisions for Decommissioning of Nuclear Facilities;

- Requirements for the Structure and Contents of the Operator’s Documents for Licensing
Application for Decommissioning of Nuclear Facilities;

- Basic Safety Requirements for Use of Radiation Sources;

- Rules for Nuclear and Radiation Safety in Transport of Radioactive Materials;

12
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- Radiation Emergency Response Plan;
- Requirements for the Structure and Contents of NPP Emergency Documentation;

- Development of Guideline for Assessment of Safety Culture and Human and Organizational
Factors in Operating Experience Analysis.

Since the development of the Threat Assessment Report [2], a number of important measures
were implemented and several important events took place in the Ukrainian nuclear sector. They
include but are not limited to the following.

The signature of the Association Agreement between Ukraine and the European Union significantly
increased efforts on adaptation of the Ukrainian legislation to the EU legislation in the nuclear
energy area. SNRIU prepared and the Government of Ukraine approved early 2015 the plans for
implementation of the EU legislation in the field of nuclear and radiation safety: Council Directive
2013/59/Euratom [7], Council Directive 2006/117/Euratom [8] and Council Directive
2014/87/Euratom [9]. In accordance with these plans, SNRIU among other things:

- drafted the Law on National Nuclear Regulatory Commission, which envisages legislative
consolidation of economic, political and financial independence of the regulatory body to
ensure its competence and fulfilment of its functions fully in line with national regulations
in nuclear energy and international agreements;

- submitted amendments to the basic Laws: On Nuclear Energy Use and Radiation Safety
[10], On Authorizing Activity in Nuclear Energy [11], On Human Protection against lonizing
Radiation [12] and On Mining and Processing of Uranium Ores - for review by the
Verkhovna Rada (Parliament) of Ukraine;

- developed and implemented a set of regulatory documents governing a wide range of
nuclear and radiation safety aspects (including documents [3] - [6]).

In 2015, SNRIU got a status of a full member of the Western European Nuclear Regulators
Association (WENRA). That was an important step in Ukraine’s transfer to European standards in
the regulation of nuclear and radiation safety.

In 2015-2017, implementation of the safety upgrades at Ukrainian NPPs continued in accordance
with the C(1)SIP [13], taking into account additional measures resulting from the extraordinary in-
depth safety reassessment of Ukrainian NPPs (stress tests). SNRIU continuously monitors all
implementation stages of those measures (development of a concept, installation and pre-
commissioning activities, trial and commercial operation) through a comprehensive technical
assessment of safety justification documents and direct oversight of relevant modifications,
amendment of operational documentation and personnel training.

In the second half of 2016, SNRIU made a decision on long-term operation of Zaporizhzhya units 1
and 2 for the next ten years, based on outcomes of the periodic safety review of those power units.
The operating organization performed a series of major improvements and implemented a
significant number of modernization measures. In 2017, the operating organization made efforts to
prepare ZNPP units 3 and 4, RNPP unit 3 and KhNPP unit 1 for long-term operation. The design
lifetime of these power units expires in 2017-2018.

The nuclear fuel diversification process is ongoing to reduce dependence on a single supplier. The
process is verified and monitored by SNRIU, including the decision in principle on new fuel
implementation to commercial operation. Trial operation of nuclear fuel produced by the
Westinghouse Company is by March 2018, underway in mixed cores of SUNPP unit 2 and 3 and
ZNPP unit 5. According to actions and plans of the operating organization approved by SNRIU,
loading of the Westinghouse fuel within extension of its trial operation is also planned at ZNPP
units 1, 3 and 4 in the nearest future.

13
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The Key factor in strengthening Ukraine’s independence in the nuclear sector is the progress
reached in the construction of the centralized spent fuel storage facility (CSFSF) located in the
Chornobyl exclusion zone. In July 2017, SNRIU issued a license to the National Nuclear Energy
Generating Company ‘Energoatom’ for construction and commissioning of CSFSF. The storage
facility is designed and being constructed using the technology by Holtec International.

In November 2016, the New Safe Confinement (NSC) was successfully moved over the Shelter at
ChNPP unit 4, destroyed during the accident on 26 April 1986. This event became a key step
towards the completion of the international program aimed at transformation of the ChNPP into an
environmentally safe system. There are efforts underway to finish the construction of NSC over the
sarcophagus and prepare it for commissioning by the end of 2018. The next step will cover
dismantling of unstable Shelter structures, monitoring and retrieval of fuel-containing materials
and other radioactive waste from the Shelter. SNRIU plans to issue a license to ChNPP (late 2018 —
early 2019) for NSC operation considering it as a radioactive waste management facility.

The above examples demonstrate the general range of tasks, which SNRIU focused on its activities
during 2016 - 2017. Most of these tasks remain relevant until today. The uniqueness and
complexity of these tasks, as well as the current political, security and economic situation in
Ukraine, deepen existing challenges and give rise to a significant number of new challenges that
negatively affect the regulatory activity.

This Report presents the threat reassessment results, taking into account all actions performed by
SNRIU during last two years. Sections 2 - 7 of the Report analyze the current situation in state
regulation of nuclear energy safety in Ukraine in the areas defined in the Agreement [1]. The main
attention in the analysis was given to the progress reached in the aforementioned areas from 2015
to 2017, the description of changes occurred in the national nuclear sector in the specified period
and definition of the current and potential impact of these changes on the SNRIU activities. The
structure of Section 8 is similar to the relevant sections of the Threat Assessment Report [2].
Section 9 is devoted to the analysis of projects either ongoing or planned to be implemented by
2020 and aimed at eliminating threats identified in the previous section. This Section presents
information on the status and results of projects (as of autumn 2017) within the cooperation
between NRPA and SNRIU. It also describes other ongoing projects or projects planned for
implementation in cooperation of SNRIU with partner institutions in other countries and
international organizations, as well as in cooperation with SSTC NRS.

Section 10 presents brief conclusions on the conducted activities focusing on the main results
achieved to date.

2 Organization and general principles for activities of
the Regulatory Authority

The Ukrainian Regulatory Threat Assessment Report [2] describes in detail basic principles of state
nuclear safety regulation in Ukraine, as well as obligations and tasks entrusted to SNRIU in
accordance with the current legislation. A Summary of the current information on organizational
aspects of SNRIU activities is presented below with a detailed description of issues addressed in the
development of this Section.

2.1 General Organizational Aspects of SNRIU Activities

The main functions of the nuclear regulatory authority determined by the Convention on Nuclear
Safety [14] and the Joint Convention on the Safety of Spent Fuel Management and on the Safety of
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Radioactive Waste Management [15] are entrusted to the SNRIU (www.snrc.gov.ua), acting in
compliance with the Statute of the State Nuclear Regulatory Inspectorate of Ukraine [16].

The main SNRIU functions are to:

identify safety criteria and requirements to be met in the use of nuclear energy (rule-
making);

issue permits and licenses for activities in nuclear energy (licensing);

conduct state oversight of compliance with laws, regulations, rules and standards on
nuclear and radiation safety and apply enforcement measures according to legislation in
case of incompliance (oversight).

The main SNRIU tasks are to:

establish and implement state policy for the safe use of nuclear energy;
exercise state regulation of nuclear energy safety;

exercise powers of a competent body on physical protection of nuclear material and
nuclear facilities in compliance with the Convention on the Physical Protection of Nuclear
Material and Nuclear Facilities [17], on safe transport of radioactive material in compliance
with the Rules for Nuclear and Radiation Safety in Transport of Radioactive Materials [18]
and on emergency notification in compliance with the Convention on Early Notification of
a Nuclear Accident [19].

As of mid-2017, the SNRIU conducts state regulation of nuclear and radiation safety of:

15 operating nuclear power units, two units (Khmelnitsky-3, 4) in construction, 3 units of
the Chornobyl NPP in decommissioning (for more detail, see Sections 3,5 and 6 of this
Report);

two operating spent fuel storage facilities at the Zaporizhzhya and Chornobyl NPPs and two
storage facilities under construction in the exclusion zone (for more detail, see Section 6 of
this Report);

two research reactors (for more detail, see Section 3 of this Report);

neutron source based on a subcritical assembly driven by a linear electron accelerator
under construction on the territory of the Kharkov Institute of Physics and Technology (for
more detail, see Section 3Feil! Fant ikke referansekilden. of this Report);

nuclear fuel fabrication plant (for more detail, see Section 3 of this Report);

radioactive waste storage/disposal facilities and radioactive waste management
enterprises (for more detail, see Sections 6 and 7 of this Report):

— six specialized ‘Radon’ plants,

— radioactive waste disposal and temporary confinement sites of Enterprise
‘Complex’,

— storage/disposal facilities for radioactive waste from territories contaminated in
the Chornobyl accident, operated and constructed by Enterprise ‘Tekhnocenter’,

Shelter facility (for more detail, see Section 6 of this Report);
uranium processing plants (for more detail, see 6 Section of this Report);

radioactive material transport through Ukraine (for more detail, see Section 4 of this
Report);

15
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- use and fabrication of radiation sources and radiation technologies, including their

application in medicine, industry, research etc. (for more detail, see Section 7 of this
Report).

The SNRIU organizational structure is shown in Fig. 2.1.
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First Deputy Chairman Organizational Activity
Chief State Inspector on and Management Support

Deputy Chairman
i gs Sector
Nuclear and Radiation

Safety of Ukraine Information-Analytical

Support and Public

Radioactive Waste

Relations Sector Management Safe
Nuclear Installation Corruption Prevention Di artment v
Safety Directorate P . °

and Combating and

Internal Audit Sector

Radiation Safety
Clearance and Department

Administrative and

Service Support Sector Restrictions Sector
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Documentation Provision
and Control and

Western State Nuclear and
Radiation Safety Inspectorate

State Nuclear Safety

Inspectorate at ZIVPP Interaction with Regional Seuthern State Nuclear and
State Nuclear Safety Bodies Radiation Safety Inspectorate
Inspectorate at RIVPP Personnel Division South-Eastern State Nuclear
State Nuclear Safety International Cooperation and Radiation Safety
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S R Division Northern State Nuclear and
tate Nuclear Satety e
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Inspectorate at CANPP Legal Department v Insp
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Accounting Department ty
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Nuclear Security and

Safeguards Department Eastern State Nuclear and

Radiation Safety Inspectorate

Central State Nuclear and
Radiation Safety Inspectorate

Fig. 2.1 SNRIU organizational structure

As of mid-2017, SNRIU staff consists of 201 employees. The distribution of SNRIU experts by age
and gender is presented in Fig. 2.2.
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Fig. 2.2 SNRIU staff

Within the system of the State Nuclear Regulatory Inspectorate of Ukraine, there are also two

TSOs:

State Scientific and Technical Centre for Nuclear and Radiation Safety (www.sstc.com.ua),
providing analytical, scientific, expert, technical, engineering, informational, consultative
and methodological support to the state nuclear regulatory authority;

State Centre for Regulation of Quality Control of Supplies and Services, providing technical
support to the SNRIU as well as methodological and advisory support in updating
regulatory requirements for quality assurance of equipment and services for nuclear
power facilities.

In order to develop recommendations on significant issues and identify the most essential areas of
nuclear and radiation safety regulation, the SNRIU Board is working on a permanent basis [20].

The SNRIU Board main tasks are to:

review proposals for the formulation and implementation of state policy in the field of safe
nuclear energy;

define prospects and the most important areas in the development of the regulatory
framework on state regulation of nuclear energy;

analyze results and define policy and priorities of authorizing activity in the field of nuclear
energy;

analyze results and define policy and priorities of state oversight of nuclear and radiation
safety;

consider results of nuclear and radiation safety reviews and inspections of nuclear
installations and radioactive waste disposal facilities in making decisions on issuing licenses
to conduct activities at a separate stage of their lifecycle;

extend international cooperation on safe nuclear energy and radiation safety;

analyze the status of measures on the state policy implementation in all areas of SNRIU
activities.
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Fig. 2.3 Meeting of the SNRIU board to discuss long-term operation of Zaporizhzhya-1 based on periodic
safety review, 13 September 2016

The SNRIU Board consists of SNRIU Chairman (Board Head), SNRIU and SSTC NRS management,
leading independent experts and representatives of public organizations.

The Public Council was established to ensure that the public is involved in administration of state
affairs, exercise public supervision of SNRIU activities and promote effective interaction of the
SNRIU with the public, taking into consideration public opinion in the formulation and
implementation of state policy. The main tasks of the Public Council are to:

- create conditions for citizens to exercise their constitutional right for participation in
administration of state affairs;

- carry out public supervision over SNRIU activities;

- assist the SNRIU in considering the public opinion in the formulation and implementation
of state policy.

The SNRIU issues annual reports on nuclear and radiation safety in Ukraine, they highlight
implementation of the national policy in peaceful use of nuclear energy and compliance with
nuclear and radiation safety requirements in Ukraine. The annual reports are published in
Ukrainian and English and posted at the SNRIU official website www.snrc.gov.ua .

In 2016, SNRIU management decided to transfer the quality management system to the new
version of 1ISO 9001:2015. Within the transfer, a number of activities were carried out, including a
diagnostic audit of the quality management system, staff training, identification of processes,
development/correction of documents, a full cycle of internal audits and relevant corrective
measures.

18
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Provision of regulatory services in the field of safety in nuclear energy use.

Fig. 2.4 Certificate of the SNRIU management system

In August 2017, the SNRIU (see Fig. 2.4) passed successfully a recertification audit of the quality
management system for compliance with 1ISO 9001:2015 from the side of TUV NORD certification
authority representative on the territory of Ukraine.

2.2  SNRIU Independent Status: Issues

Under the deregulation of economic activity that has been underway in Ukraine in the last years,
amendments to various laws of Ukraine were made. These amendments are related to some
extent to the state regulation of safety in nuclear energy, in particular, licensing and oversight. The
most significant examples, in terms of adverse impact, are provided below:

- The new version of the Law of Ukraine On Licensing of Economic Activities [21] envisages
that activities in the area of nuclear energy shall be licensed according to this Law
considering peculiarities defined by the Law of Ukraine On Authorizing Activity in Nuclear
Energy [11]. Therefore, provisions established for licensing of economic activities partially
apply to licensing in the area of nuclear energy. This covers conducting of unscheduled
inspections to verify the licensee’s compliance with licensing conditions in some cases only
under approval of the State Regulatory Service of Ukraine issued based on the decision of
the Expert and Appeal Board at SNRIU request.

- Article 1 of the Law of Ukraine On Administrative Services envisages that this Law does not
establish any requirement or criteria to be met by the applicant. At the same time, Articles
32 and 33 of the Law of Ukraine On Nuclear Energy Use and Radiation Safety [10]
establishes clear requirements for the applicant, for example, requirements for:

—  organizational structure;
—  staff competence;
—  physical protection;

— material and financial resources;
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— radiation protection of personnel, the public and the environment, etc.

Provisions of the Law On Administrative Services cannot apply to state regulation of nuclear energy
safety since provisions of this Law contradict legislation in this area.

- Amendments introduced at the end of 2016 to the Law of Ukraine On Basic Principles of
State Supervision over Economic Activities [22] envisage that the state supervision over
compliance with nuclear and radiation safety requirements shall be performed according
to the procedure established by this Law considering peculiarities defined by Laws in this
area and international agreements. However, these amendments stipulate that
authorities dealing with state supervision considering peculiarities shall ensure compliance
with requirements of Law [22]. Law [22] establishes periodicity of supervision over
facilities in different industries depending on the degree of risk for their activities. In
particular, supervision over activities of entities associated with high risk can be
performed not more often than every two years. Such restrictions and some other
provisions of Law [22] are unacceptable for state supervision in the area of nuclear energy
and do not comply with international agreements and obligations of Ukraine.

Under the Plan for Implementation of Council Directive 2014/87/Euratom [9], approved by the
Government of Ukraine, the SNRIU developed a draft Law on National Nuclear Regulatory
Commission, which:

- corresponds to the Memorandum of Understanding of Strategic Energy Partnership
between Ukraine and European Union, together with the European Atomic Energy
Community [23] regarding “strengthening the capacity and competences, as well as,
assuring the full independence of national regulatory authorities”;

- is based on international experience in establishment of independent regulatory
authorities.

The draft Law on National Nuclear Regulatory Commission envisages legislative consolidation of the
economic, political and financial independence of the regulatory authority to fulfil its functions and
competence fully in line with national regulations in the area of nuclear energy and international
agreements and recommendations. The draft Law proposes establishing a permanent independent
state collegial body, National Nuclear Regulatory Commission (Commission), with the purpose of
state regulation of nuclear energy safety to ensure nuclear and radiation safety in the state.

According to the draft Law, independence of the Commission shall be ensured by:

special procedure for appointment and dismissal of Commission members;
- procedure for exercise of powers (collegiality, transparency);
- appropriate financial support;

- prohibition of illegal influence, pressure or interference in Commission’s powers on state
regulation of nuclear energy safety.

Moreover, the draft Law on National Nuclear Regulatory Commission presents amendments to the
Law of Ukraine On Licensing of Economic Activities [21] and Law of Ukraine On Basic Principles of
State Supervision over Economic Activities [22] to bring them into compliance with proposed
provisions on the activities of the National Nuclear Regulatory Commission. The amendments
foresee that:

- provisions of Laws of Ukraine [21] and [22] do not cover regulation in the area of nuclear
energy;

- Commission conducts state licensing and supervision in the area of nuclear energy
according to legislation for nuclear and radiation safety and international agreements.
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The draft Law is currently under technical and legal review by the Presidential Administration,
involving SNRIU consultation, to be further introduced by the President to the Parliament of
Ukraine.

In parallel, SNRIU developed the draft Law On Amendments to Some Laws of Ukraine on Use of
Nuclear Energy to introduce amendments simultaneously to Laws [21] and [22]. Major
amendments are intended to exclude the application of these Laws to licensing and supervision in
the area of nuclear energy. The draft Law was submitted for review and agreement to the involved
Ministries according to the order of the Prime Minister of Ukraine; the review and agreement
process is still ongoing.

In spite of the SNRIU’s efforts and support of the European Commission and other partners of
international cooperation (EBRD, IAEA, G-7) towards full independence of the regulatory authority,
this issue remains unsolved. The respective threat (see also Section 8), which was noted in [2] is
urgent. This challenge is also pointed out in 2017, the Country Review Report for Ukraine [24]
resulting from the Seventh Review Meeting conducted in spring this year under the Convention on
Nuclear Safety [14].

2.3  SNRIU Activities in State Physical Protection System

The Report [2] describes in brief the physical protection system. The updated and extended
information is provided below.

2.3.1  Structure and Functions of State Physical Protection System

The State Physical Protection System (SPPS) was implemented in 2010 by Articles of the Law of
Ukraine “On Physical Protection of Nuclear Installations, Nuclear Materials, Radioactive Waste, and
Other Radiation Sources” [25], according to which SPPS tasks are to:

- provide regulatory and legal framework for physical protection issues;

- provide security of nuclear facilities, nuclear materials, radioactive waste and other
radiation sources taking into account design-basis threat;

- maintain physical protection regime in the state;

- establish and ensure functioning of a unified system of secure communication between
public authorities and legal entities, whose powers include physical protection functions;

- perform state oversight and monitoring of physical protection state;
- arrange activities on information exchange on physical protection state and its storage.
SPPS entities include:

- specially authorized (competent) central executive body in the area of state regulation of
physical protection: SNRIU;

- central executive bodies performing state management on physical protection;
- National Academy of Sciences of Ukraine;

- Security Service of Ukraine;

- National Guard of the Ministry of Internal Affairs of Ukraine;

- operating organizations (operators) and other licensees ensuring physical protection of
specific facilities of the system and transport.

All SPPS activities are governed by the Procedure for State Physical Protection System [26]. The
Procedure defines the entities and basic principles of SPPS.
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Functioning of the State Physical Protection System results from assessing a threat of sabotage,
theft or any other illegal seizure of radioactive materials. Threat assessment to be performed
periodically is presented in the regulation Design-Basis Threat for Nuclear Installations, Nuclear
Materials, Radioactive Waste and Other Radiation Sources in Ukraine [27]. According to the
National Design-Basis Threat [27], the operating organizations and licensees (responsible for
installations and facilities specified in the List [28]) define facility-level design-basis threats,
establishment and maintenance of physical protection systems for facilities and materials. Thus,
the physical protection regime is maintained at a facility level.

In order to meet the demand for highly skilled experts in physical protection, a state system of
professional training, retraining and skill improvement for experts on physical protection,
accounting for and control of nuclear materials was established. Unfortunately, due to the
temporary occupation of Crimea, one of the main training centers, Sevastopol University of Nuclear
Energy and Industry, was lost. Currently, activities to renew training of competent experts are
carried out at the state level under the international support in the National Technical University of
Ukraine ‘Ihor Sikorsky Kyiv Polytechnic Institute’.

In addition to the entities mentioned above and SPPS facilities, it includes a regulatory framework
of physical protection having a hierarchical structure and consists of three “standard” levels: Laws
of Ukraine, Decrees of the President of Ukraine and Cabinet Resolutions, regulations approved by
the SNRIU and other authorized central executive bodies. These regulations establish functions and
responsibilities of physical protection entities, public administration, regulatory bodies and
relations between them.

2.3.2  SNRIU Functions and Tasks in SPPS
The SNRIU as a competent SPPS body within the authorities granted by the legislation:
- participates in forming the state policy in physical protection area and develops a
mechanism for its implementation;

- inspects activities of system entities when they perform system tasks including activities to
form and ensure functioning of the unified system of secure communication;

- participates in functioning of the state system for professional training, retraining and skill
improvement;

- participates in assessing the threat of sabotage, theft or any other illegal seizure of
radioactive materials, as well as in defining the design-basis threat;

- arranges scientific and technical studies in the area of physical protection;

- coordinates activities of entities on improving the level of security culture;

- establishes requirements for quality management systems of physical protection of
facilities;

- participates in ensuring security of facilities;

- receives from relevant government agencies the information on threats to facilities and
informs licensees of such threats.

- develops and approves standards and rules on physical protection of facilities, makes
proposals on physical protection legislation to the government;

- agrees regulatory documents on physical protection, from ministries and other central
executive bodies;

- develops conclusions on meeting the requirements of physical protection in case of
export/import and transit of radioactive materials through the territory of Ukraine;

- establishes the minimum allowable operational characteristics for the physical protection
systems of facilities, permissible risk of sabotage against facilities depending on their
categories and possible radiation consequences of sabotage;
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- licenses activities on ensuring physical protection and participates in licensing activities in
nuclear energy use;

- performs state review of the projects for establishment, reconstruction and technical re-
equipment of physical protection systems of facilities including systems for transport of
radioactive materials;

- performs state oversight of compliance with the requirements of the legislation on physical
and fulfilling licensing conditions;

- conducts state inspection of physical protection systems of facilities and plans of
interaction in case of sabotage;

- takes enforcement measures against licensees in case of incompliance with the
requirements of the legislation on physical protection and licensing conditions;

- cooperates in physical protection area with the IAEA, other international organizations and
relevant bodies of foreign states;

- informs relevant state authorities on the state of providing physical protection of facilities;

- is a participant of the state plan on the interaction of central and local executive
authorities in the event of sabotage.

2.3.3  Basic Areas of SNRIU Activities within SPPS

According to the standards and rules on physical protection, operating organizations and other
licensees assess the state and efficiency of physical protection systems of their facilities. Recently,
the physical protection systems (PPS) of nuclear facilities and nuclear materials have been
upgraded in accordance with the established procedure under the projects approved by the SNRIU.
PPS projects for the new facilities are developed before their construction. All projects for PPS
establishment, upgrade or reconstruction are subject to state review on nuclear and radiation
safety and physical protection performed by the SNRIU under SSTC NRS technical and expert
support.

The state oversight of compliance with physical protection requirements is implemented according
to the ‘Procedure for State Inspection of Physical Protection Systems of Nuclear Installations,
Nuclear Materials, Radioactive Waste, and Other Radiation Sources and Plans of Interaction in the
Event of Acts of Nuclear Terrorism’ [30] and ‘Procedure for State Oversight of Compliance with
Nuclear and Radiation Safety Requirements’ [30]. The SNRIU conducts both scheduled inspections
envisaged in annual plans and unscheduled inspections. Inspections’ frequency, grounds,
procedure, criteria for assessing a degree of risk for the activity on transport of radioactive
materials, registration of inspection results are also specified in [30]. In 2016, there were
conducted six state inspections of the physical protection systems.

Within SPPS activities, efficiency of the administrative procedures and immediate actions of
personnel of KhNPP Physical Protection Service was inspected during the force-on-force training in
2016. The joint field training exercise inspected efficiency of the Interaction Plan in case of
sabotage regarding nuclear facilities and nuclear materials at KhNPP and its compatibility with the
Emergency Response Plan. The force-on-force training was conducted at the regional level,
involving units of the National Guard of Ukraine, Security Service of Ukraine, National Police of
Ukraine, State Emergency Service of Ukraine, regional administrations, etc. The event was carried
under the financial support of the Defense Threat Reduction Agency (U.S. Department of Defense).
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date approaches to safety and security regulation. In order to improve the regulatory framework in
the area and apply a systematic approach to ensuring nuclear safety, there is a need of constant
analysis of Euratom’s nuclear safety and nuclear security regulations, as well as the IAEA standards
on the main components and establishment of the nuclear security regime. The scope of such
analysis should include but not be limited to the following documents:

- Council Decision 2007/513/Euratom of 10 July 2007, approving the accession to the
amended Convention on the Physical Protection of Nuclear Material (CPPNM) [32];

- Commission Decision 2008/99/EC of 19 December 2007, establishing procedural rules
concerning the accession of EURATOM to CPPNM as part of the Occupational Health &
Safety Information [33];

- Directive 2003/122/Euratom of 22 December 2003 on the control of high-activity sealed
radioactive sources and orphan sources, concerning among other security of sources and
countering illicit trafficking of radioactive materials [34];

- Commission Staff Working Document SWD(2013)187 of 27 March 2013, accompanying the
Specific Monitoring Report on research activities for nuclear safety and security [35];

- Council Decision 2013/517/CFSP of 21 October 2013 on the Union support for the activities
of the International Atomic Energy Agency in the areas of nuclear security and verification
[36];

- IAEA Nuclear Security Series No. 20. Objective and Essential Elements of a State’s Nuclear
Security Regime. Nuclear Security Fundamentals [37];

- |AEA Nuclear Security Series No. 13. Nuclear Security Recommendations on Physical
Protection of Nuclear Material and Nuclear Facilities (also INFCIRC/225/Revision 5) [38];

- IAEA Nuclear Security Series No. 14. Nuclear Security Recommendations on Radioactive
Material and Associated Facilities [39];

- IAEA Nuclear Security Series No. 15. Nuclear Security Recommendations on Nuclear and
Other Radioactive Material out of Regulatory Control [40];

- |AEA Nuclear Security Series No. 6. Combating Illicit Trafficking in Nuclear and Other
Radioactive Material [41];

- IAEA Nuclear Security Series No. 17. Computer Security at Nuclear Facilities [42];
- IAEA Nuclear Security Series No. 23-G. Security of Nuclear Information [43].

Based on comprehensive study of the above documents and comparison of their provisions with
the relevant regulatory framework in Ukraine, it will be required to determine a list of national
regulatory documents on specific issues of physical protection and nuclear security requiring
revision or development and justify the priority of individual actions in this area (see also Section 8)

2.3.4  SNRIU activities in WENRA

The SNRIU actively participates in the WENRA activities since 2009 firstly as an observer, and since
March 2015 as a full active member. Ukraine became the first non-EU country having a status of
the WENRA member. In particular, the SNRIU was involved in work in of the Reactor Harmonization
Working Group (RHWG) and Working Group on Waste and Decommissioning (WGWD). The issues
of harmonization of European regulatory requirements were discussed during the meetings, as well
as documents and guidelines on technical issues of ensuring nuclear safety in Europe (requirements
for new NPPs, long-term operation, periodic safety review, review of reference levels on safety,
etc.) were developed. Within the WENRA RHWG activities, SNRIU representatives took an active
part in the development of technical specifications for stress tests for NPPs [44] under European
initiative after the Fukushima-Daiichi accident. These technical specifications were used directly for
stress tests at Ukrainian NPPs as well. In addition, the SNRIU management regularly participated in
WENRA plenary sessions where expressed its position on WENRA's strategy and plans of activities.

25



STRALEVERNRAPPORT 2018:5

- arrange and coordinate accomplishing the tasks defined during WENRA plenary meetings
and meetings of WENRA working groups.

In addition, after Ukraine became a WENRA member, SNRIU:

- defined permanent SNRIU representatives in the WENRA working groups;

- participated with all WENRA member states in implementing the updated WENRA
reference levels for operating reactors in the regulatory requirements;

- completed self-assessment regarding compliance of the requirements of the Ukrainian
regulations on decommissioning with the WENRA reference levels on safety. The self-
assessment results related to decommissioning were considered by WGWD members;

- participated in developing WENRA guidelines on natural threats, which clarify and specify
provisions of WENRA reference levels for operating reactors;

- participated in preparing for the first topical review for meeting the provisions of Article
8e, Council Directive 2014/87/Euratom [9] (“aging management”).

The issue on harmonization of the national regulatory requirements for nuclear and radiation
safety with WENRA reference levels was identified as one of the challenges for Ukraine in Report
[24] following the review of the National Report of Ukraine during the Seventh Review Meeting
under the Convention on Nuclear Safety [14]. This issue remains one of the SNRIU priority areas
(see also Section 8). The main source of SNRIU international support in this area is one of the
components of INSC project ‘Strengthening of SNRIU Capabilities Relevant to the Regulation of
Nuclear Activities and Licensing and Severe Accident Management of Nuclear Installations
(U3.01/14 and U3.01/15)’. Activities under this international project, which will be performed by a
consortium of leading European institutions (including NRPA), will start in the nearest future.

3 Safety of nuclear instalations

3.1 General Information
Ukraine currently operates the following nuclear installations:

- 15 power units at four NPPs with VVER reactors;
- two research reactors;
- spent nuclear fuel storage facilities.

For Ukraine, nuclear power is a strategically important element in the production of electricity. The
current and projected nuclear contribution comprises more than 50% of the electricity produced in
the country. Effective and sustainable nuclear power is one of the necessary conditions to ensure
national safety and security.

3.2  Nuclear Power Plants

Ukraine operates 15 power units, ranks the tenth in the world for this indicator, and takes the
seventh place in the installed capacity. The only operator of all operating nuclear power plants in
Ukraine is the National Nuclear Energy Generating Company ‘Energoatom’. The Energoatom
Company manages four nuclear power plants (see Fig. 3.1).
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Fig. 3.1 Ukrainian NPPs

Ukraine ensures stable and safe operation of NPPs under the Law of Ukraine On Nuclear Energy
Use and Radiation Safety [10] and the Convention on Nuclear Safety [14]. Safety improvement
measures are under implementation at operating NPPs of Ukraine on a systematic basis in
compliance with national regulations and standards on nuclear and radiation safety and
recommendations of the International Atomic Energy Agency (IAEA), taking into account best
international practices.

Peer reviews of WANO and IAEA confirmed operational safety of Ukrainian NPPs and validity of
safety upgrades implemented under safety improvement and long-term operation programs.

3.2.2  NPP Safety Improvement

The safety improvement measures at Ukrainian NPPs are under implementation in compliance with
the ‘Comprehensive (Integrated) Safety Improvement Program for Operating Nuclear Power Units
approved by Cabinet Resolution No. 1270 on 7 December 2011 [13]. The Cabinet Resolution of 30
September 2015 extended the C(1)SIP [13] until 2020. The C(I)SIP [13] objective is to:

- improve operational safety of NPP units;
- decrease risks of NPP accidents during natural disasters or other hazards;

- improve the effectiveness in management of design-basis and beyond design-basis
accidents at NPPs and minimize their consequences.

The C(1)SIP [13] includes safety improvement measures of the previous program document
‘Concept for Safety Improvement of Operating Nuclear Power Units’ [49] which were not
implemented at the chronological end of the Concept [49]. The C(1)SIP [13] also takes into account
results and recommendations of the IAEA design safety review mission conducted at all NPPs under
the Memorandum of Understanding in the Field of Nuclear Energy between Ukraine and EC [23].
After the Fukushima-Daiichi accident, the program was extended with additional measures upon
extraordinary in-depth safety reassessment for Ukrainian NPPs (stress tests) (see

Fig. 3.2) and additional fire safety measures (see
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Fig. 3.3 and Fig. 3.4). Safety improvement measures are among conditions for long-term operation
of NPPs.

Fig. 3.2 Implementation of measures identified upon stress tests at Ukrainian NPPs

According to C(I)SIP schedules, the main efforts of the operating organization in 2016 were focused
on the development and implementation of measures for ZNPP units 2 and 3 and RNPP unit 3
within long-term operation activities. The experience in measures taken at the so-called pilot units
is further extended to other operating power units.

Fig. 3.3 Implementation of the filtered containment venting concept in the event of a severe accident at
SUNPP-1

Modifications important to safety of nuclear installations (changes to nuclear installation
configuration, bringing a nuclear installation into compliance with current regulations and
standards, changes to operational documents) are implemented upon agreement with the SNRIU.
SNRIU constantly monitors all stages of modifications (concept development, installation and pre-
commissioning, introduction into trial and commercial operation) through in-depth and
comprehensive safety assessment of safety justification submittals and agreement of appropriate
technical decisions, as well as through direct supervision over modifications, introduction of
changes to operational documentation and staff training. The results of these activities are
discussed at open meetings of the SNRIU Board.
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The SNRIU ensures appropriate technical quality and representativeness of nuclear and radiation
safety reviews of justifications for safety upgrades and also monitors their implementation on a

Fig. 3.4 Installation of catalytic hydrogen recombiners

permanent basis using its own resources. The importance of this process can hardly be
overestimated as was noted upon review of the National Report of Ukraine at the Seventh Review
Meeting under the Convention on Nuclear Safety [14] — continuation of full-scope implementation
of the Comprehensive (Integrated) Safety Improvement Program for Ukrainian NPPs [13], including
post-Fukushima measures — is one of the challenges for Ukraine for the near future [24] (see also
Section 8). International assistance to strengthen the SNRIU capabilities in licensing and oversight
of safety improvement measures is provided within a number of sources (see also Section 9). In the
framework of cooperation with the U.S. NRC, the SNRIU obtains supports focusing on:

- continuous development and improvement of methodological basis for nuclear and
radiation safety reviews;

- systematic strengthening of SNRIU capabilities in obtaining and effective use of a wide
range of codes to support independent assessments of safety justifications submitted by
the licensee;

- implementation of novel approaches to oversight activity, primarily by introduction and
application of risk-informed approach in inspections at sites of Ukrainian NPPs.

INSC projects financed by the European Commission to develop and strengthen the SNRIU
capabilities are another important source of international assistance in this area. The INSC project
‘Cooperation with SNRIU in Licensing and Supervision Activities Connected with the
Implementation of the Joint Safety Improvement Program at Ukrainian NPP’ UK/TS/47 [51] is in its
final stage. The main project objective is to support the SNRIU in effective monitoring over
implementation of safety improvement measures at Ukrainian NPPs. A number of components
under Project INSC [48] to be started in the near future is logical continuation of this project.

3.2.2  Long-Term Operation of NPPs

Thirty-year design-basis life is established for Ukrainian NPPs. Eleven power units were
commissioned in the 1980s—-1990s. The Government of Ukraine decided to continue operation of
NPP units as reflected in the Energy Strategy of Ukraine until 2035 ‘Safety, Energy Efficiency,
Competitiveness’ [52] and ‘Comprehensive Work Program for Long-Term Operation of Nuclear
Power Plant Units’ [53]. As of 2017, the design-basis life of seven nuclear power units in Ukraine
has been extended. In a period from 2017 to 2020, the design-basis life of other five nuclear power
units expires (see Table 3.1).

In accordance with the current legislation, a decision on long-term operation of a power unit is
made by the SNRIU based upon conclusions of the state nuclear and regulatory safety review of the
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periodic safety review report (PSRR) by amending the license for its operation. Long-term operation
may be allowed only if the safety level of the nuclear power unit is not lower than that established
by current regulations and rules on nuclear and radiation safety.

For Zaporizhzhya NPP units 1, 2, and 3 and Rivhe NPP unit 3, whose design-basis life expires in
2016-2017, Energoatom choses the following option for their lifetime extension in compliance with
[54]: “shutdown of the power unit after its design-basis life expires and implementation of
organizational and technical measures to continue and recommence operation”. For each of the
above-mentioned units, the SNRIU agreed long-term operation programs and licensing plans,
according to which Energoatom conducts respective activities and submits associated reports to
the SNRIU. The results of these activities serve as the basis for PSRR submitted to the SNRIU for
consideration and NRS regulatory review.

In compliance with requirements [54], PSRR is based upon a substantial scope of efforts to prove
that the safety level of the nuclear power unit is not lower than that established by current
regulations and rules on nuclear and radiation safety.

Table 3.1 Service life of operating units of Ukrainian NPPs

wee | unt | Resctortype | SR | o operaton
1 VVER-1000/320 23.12.2015 23.12.2025
2 VVER-1000/320 19.02.2016 19.12.2026
3 VVER-1000/320 05.03.2017 05.03.2027
ANPP 4 VVER-1000/320 04.04.2018 =
5 VVER-1000/320 27.05.2020 =
6 VVER-1000/320 21.10.2026 =
1 VVER-1000/302 02.12.2013 02.12.2023
SUNPP 2 VVER-1000/338 12.05.2015 31.12.2025
VVER-1000/320 10.02.2020 -
1 VVER-440/213 22.12.2010 22.12.2030
2 VVER-440/213 22.12.2011 22.12.2031
RNPP 3 VVER-1000/320 11.12.2017 =
4 VVER-1000/320 07.06.2035 -
1 VVER-1000/320 13.12.2018 -
KhNPP
2 VVER-1000/320 07.09.2035 -

The approach complies with IAEA recommendations and best international practices and allows a
comprehensive assessment of the power unit safety to make a sound decision on further operation
of the power unit, including long-term operation.
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The open meetings of the SNRIU Board on 13 September and 3 October 2016 were held to discuss
long-term operation of Zaporizhzhya units 1 and 2 based on periodic safety review. Positive
findings of the NRS regulatory review for the Periodic Safety Review Reports and comprehensive
inspections at Zaporizhzhya units 1 and 2, conducted with SSTC NRS technical support, convinced
the SNRIU Board that safe operation of Zaporizhzhya NPP unit 1 is justified until 23 December 2025
and that of Zaporizhzhya NPP unit 2 until 19 February 2026. In accordance with Board decision, the
SNRIU amended the licenses for operation of nuclear installations of Zaporizhzhya units 1 and 2.
During 2016-2017, efforts for preparation of Zaporizhzhya unit 3 and Rivne unit 3 for long-term
operation were continued.

Challenges that occur in regulation of long-term operation of Ukrainian NPP units are dealt with by
the SNRIU and SSTC NRS using their own resources and, as in the previous case, through assistance
of the U.S. NRC and European Commission (see also Section 9).

3.2.3  Analysis of Operating Experience and Emergency Documentation of Ukrainian NPPs

Article 33 of the Law of Ukraine On Nuclear Energy Use and Radiation Safety [10] states that the
operating organization shall provide timely and full information on operational events at nuclear
facilities.

The General Safety Provisions for Nuclear Power Plants [55], which establish safety principles and
criteria, specify that the operating organization shall inform the SNRIU within established
timeframes of all cases of abnormal operation and violation of limits and conditions of safe
operation.

For this purpose, the SNRIU developed and implemented a regulatory document to establish the
procedure for investigation and accounting of operational events at NPPs [56]. The detailed
information on approaches to analysis of operating experience and investigation and accounting of
NPP operational events, carried out by the SNRIU and SSTC NRS using their own resources, is
provided in the Report [2]. This information is relevant as of 2017.

In 2016, 12 operational events occurred at Ukrainian NPPs (detailed information on the NPP
operational events in 2016 is provided in [57]). Fig. 3.5 shows changes in the number of
operational events for the last decade and the average number.
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Fig. 3.5 Number of operational events at Ukrainian NPPs in 2007-2016
One of the challenges identified in [2] was the need to ensure systematic and comprehensive

analysis of operating experience for Ukrainian NPPs on a permanent basis for effective use of
lessons learnt and improvement of operational safety. To solve this issue, under Norwegian
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Regulatory Cooperation Program, the project (code: EXPERIENCE) is under way. This project is
aimed at developing and implementing a regulatory guideline to assess safety culture and HOF in
operating experience analysis of Ukrainian NPPs (operational events, safety performance
indicators) to improve effectiveness of regulatory oversight, including planning and conducting of
inspections. Under the project, correctness and completeness of the existing safety performance
indicators will be also assessed to identify ways for improvements and it is planned to prepare a list
of measures to enhance the respective SNRIU oversight capabilities.

Another measure intended to eliminate this threat is one of the components of INSC Project [48] to
be started this year with NRPA involvement (see Section 9 for more details).

Ukrainian NPPs use emergency operating documentation developed with the use of novel
international approaches. The current system of emergency operating documentation is branched
and includes mutual links and connections between different levels of documents (see [2] for more
details). The state nuclear and radiation safety review of emergency documentation packages for
Ukrainian NPPs, which is conducted by the SNRIU with SSTC NRS technical support, revealed the
need to develop general regulatory requirements for NPP emergency documentations, including its
elaboration, agreement, updating and application. Another project (code: GUIDLINE), implemented
in the area under Norwegian Regulatory Cooperation Program, is intended to develop
Requirements for the Structure and Contents of NPP Emergency Documentation (for more detail,
see Section 9).

Interaction with Energoatom and engagement of the utility staff in developing respective
regulations is an essential part of both projects above. The introductory Workshop within the
GUIDELINE project was organized by SNRIU and took place in Kyiv at the beginning of November,
2017. During the workshop, all interested parties (NRPA, SNRIU, SSTC NRS, Energoatom) have got
an opportunity to discuss in details the objective of the project, as well as an expected structure
and content of the document to be developed. Under the next working meetings, which are
planned to be conducted within the GUIDELINE project in 2018 and 2019, the achieved progress
will be considered and evaluated, and the planned actions to be taken by SNRIU to implement and
enforce the Requirements for the Structure and Contents of NPP Emergency Documentation will be
described. The same approach of the interested parties’ involvement has been adopted for the
EXPERIENCE project.

3.2.4  Nuclear Fuel Diversification

In the framework of the Implementing Agreement between the Government of Ukraine and the
Government of the United States of America on Nuclear Fuel Qualification Project for Ukraine
signed on 5 June 2000, efforts were started to develop, deliver and qualify alternative nuclear fuel
compatible with the Russian-design one.

In July 2013, Energoatom adopted a technical decision on introduction of Westinghouse upgraded
robust assemblies (FA-WR) at SUNPP-3. The decision was submitted to the SNRIU for agreement
with a package of justification documents for nuclear fuel licensing. In November 2014, a batch
consisting of 42 FA-WR was delivered to the SUNPP site. In compliance with the authorization
issued by the SNRIU in April 2015, the batch of 42 FA-WR was loaded to the SUNPP-3 core. The next
batch of 42 FA-WR was loaded in 2016. According to Energoatom’s plans, the SUNPP-3 core is to be
completely loaded with Westinghouse fuel in 2018.

On 30 December 2014, Westinghouse and Energoatom signed an agreement for the supply of
Westinghouse nuclear fuel (FA-WR) until 2020. In July 2015, Energoatom developed a decision to
extend FA-WR trial operation to other units of Ukrainian NPPs. In March 2017, Energoatom
developed a work program for implementation of upgraded Westinghouse FA-WR at Ukrainian NPP
units for 2017-2018 [58]. The program [58] determines the scope and timeframes for extension of
FA-WR operation to Ukrainian NPPs in 2017-2018 and is intended to coordinate activities of all
parties involved in safety justification, implementation and operation of upgraded nuclear fuel at
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3.4.3  Construction of Nuclear Fuel Fabrication Plant

Construction of the nuclear fuel fabrication plant was planned on the territory of Smolino village in
Kirovohrad region.

According to legislation, construction of the nuclear fuel fabrication plant (as well as any other
nuclear installation) can be started only if SNRIU issues a license for construction and
commissioning of this nuclear installation. In turn, two main conditions for issuing such a license
include the SNRIU’s approval of the preliminary safety analysis report (PSAR) and approval of the
nuclear installation design by the Cabinet of Ministers of Ukraine.

The first condition was met by the operating organization of the nuclear fuel fabrication plant
(PSAR for the nuclear fuel fabrication plant was approved according to SNRIU Board Resolution No.
18 dated 4 December 2013), but the second condition still remains to be met despite submission of
Expert Report (positive) No. 00-1085-13/PB on review of design documents for construction of the
nuclear fuel fabrication plant by the Central Ukrainian Construction Review Service
(Ukrderzhbudekspertyza) on 12 December 2013.

On 24 November 2015, in compliance with Article 13 of the Law of Ukraine On Authorizing Activity
in Nuclear Energy, the SNRIU refused to issue a license for construction and commissioning of the
nuclear fuel fabrication plant. The reason for the refusal was that there were no design for the
plant approved according to the established procedure, which shall serve as a basis for issuing a
license. The Ministry of Energy and Coal Industry of Ukraine made a statement on rejection of the
project for construction of the nuclear fuel fabrication plant together with Russia.

The prospects for construction of the nuclear fuel fabrication plant are uncertain. There are
discussions on the possibility and feasibility for construction of the plant under a Westinghouse
license.

4 Radioactive material transport

4.1  Review of Ukrainian Legislation on Radioactive Material Transport

Radioactive material transport is a complex activity from organizational and technical viewpoints in
the field of nuclear energy, which consists of many stages: preparation, loading, shipment,
transport, including transit storage, unloading and acceptance of radioactive material
consignments and packages at the final destination point. At the same time, radioactive material
must remain under continuous regulatory control when it stays outside nuclear facilities or
stationary facilities designed to handle radioactive waste and other radiation sources and is moved
at considerable distances.
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the initial stage of the project was completed: current regulations were analyzed and compared
with the IAEA standards and Norwegian legislation, gaps in the Ukrainian regulatory framework on
safe transport of radioactive materials were identified and discussed with NRPA experts. The first
revision of the structure and contents of the document was developed and submitted to NRPA for
review, comments were received and acknowledged. Drafting the first revision of the reviewed
Rules is in progress and should be completed in 2018. The first revision of the draft will be
submitted to the interested authorities for consideration, firstly it will be the Ministry of Interior
and Ministry of Infrastructure of Ukraine. After obtaining comments and propositions, they will be
accepted or not in the final revision. The conciliation meetings of the involved representatives from
the respective authorities are envisaged in line with the legal procedure. In accordance with usual
practices, not less than two meetings are required to obtain comments and agree them.

In 2008 the IAEA IRRS mission was held in Ukraine. Based on the mission report [81], the SNRIU was
provided with recommendations in the area of radioactive material transport, including
suggestions on the need to develop a number of regulations of various levels to establish
requirements for compliance with rules for safe transport of radioactive materials:

‘S21Suggestion: The SNRCU should develop a guide on quality management systems for the safe
transport of radioactive material taking into account the latest advice of the international
organizations including the IAEA’.

‘S22 Suggestion: The SNRCU should develop a guide (regulation) taking into account the IAEA
Safety Guide Compliance Assurance for the Safe Transport of Radioactive Material’, No. TS-G-1.5.

All regulatory acts of the third level (see para 4.1) for safe transport of RM were developed in 2002-
2007, before publication of IAEA standards [82], [83] directly related to the items of the above
suggestions. Consequently, there is a threat of incomplete compliance of the RM transport
regulatory framework with international requirements and standards. To eliminate this threat and
improve the regulatory framework on safety of radioactive material transport the following efforts
should be taken (for more detail, see Section 8):

- Implement recommendations S21 of the IAEA IRRS mission [81] for development of
regulatory requirements for compliance with rules for safe transport of radioactive
materials;

- Implement recommendations S22 of the IAEA IRRS mission [81] by establishment of
requirements for safety analysis of package design, procedure for issuing certificates for
safe transport of radioactive materials and other aspects.

Activities to eliminate the identified challenges shall be agreed with ongoing revision of PBPRM-
2006 [18] and shall consider the results of Project TRANSPORT.

5 Emergency preparedness and response

5.1 General Principles on Operation of State Civil Protection System

The state policy on emergency preparedness and response to nuclear and radiation accidents is
implemented in Ukraine under the Unified State Civil Protection System (USCPS).

The legal basis for USCPS functioning are determined by the Civil Protection Code of Ukraine [86].
The main tasks of the USCPS are to ensure preparedness of the ministries and other central and
local executive authorities, local authorities, subordinated forces and means for actions aimed at
preventing and responding to emergencies.

The issues on implementing civil protection measures, the composition of governing bodies and
civil defense forces, planning of USCPS activities, procedure for implementing tasks and issues on
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Fig. 5.10 Results of assessments using RODOS air transport models and results of airborne activity
measurements in Kyiv during fire in Chornobyl exclusion zone in 2015

In July 2017, the RanidSONNI mobile laboratory revealed an abnormal increase of natural
background near the pump room with groundwater in Novohrad-Volynsky during an information
tour for the public of settled areas located within the area of Chornobyl accident “western trace”.
The spectrometry of selected samples confirmed the presence of thorium and uranium series
natural radionuclides.

The Report [2] noted the problem of lacking proper conditions for maintenance of high-quality
equipment of the RanidSONNI mobile laboratory (for more details see Section 8). This issue remain
open today. Besides, there is an urgent need to create SNRIU and SSTC NRS laboratories for
stationary measurements for immediate response and support of oversight measures.

5.4  INES Application

According to international practices, events and situations in nuclear and radiation safety area of
public interest are assessed applying the International Nuclear and Radiological Event Scale (INES).

Ukraine became a member of INES activities immediately after creating conditions for INES
functioning in 1990. The legal framework for activities within INES in Ukraine includes the
documents [16], [107], [108], according to which only NPP events are classified.

If INES was initially used to classify only NPP events, then after review of international guidelines on
its use, the scale covers any other events related to transport, storage and use of radioactive
materials and radiation sources.

In order to address INES use for the classification of all events in Ukraine defined in the INES User’s
Manual 2008 Editions, the SNRIU proposes to initiate relevant consultation meetings with
representatives of the Ministry of Energy and Coal of Ukraine, Ministry of Health, State Emergency
Service and the public. The following issues shall be discussed: whether available mechanisms for
licensees to inform the regulatory authority on events that are not related to NPP events are
enough; who shall be responsible for the classification of these events — the national coordinator of
the INES or licensee; whether it is appropriate to establish an interdepartmental agency on the
classification of events within INES; whether there is a need to develop additional regulatory
documents on event classification in Ukraine, etc. After such discussions, a decision may be made
on the need to develop a regulatory document on the full use of INES in Ukraine, which can be
considered as one of the measures to harmonize Ukrainian regulatory framework with world
practice (for more detail, see Section 8).

Such a decision would contribute to the conduct of workshops for representatives of Ukrainian
interested parties on the regulatory aspects of INES use in European countries.
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5.5 Harmonization of Legislative and Regulatory Framework on Emergency
Preparedness and Response with EU Directives and IAEA Safety Standards

Information on the current regulations on emergency preparedness and response to nuclear and
radiological events and which are the basis for SNRIU activities in this area was provided in the
Report [2]. According to results of performed threat assessment, the experts defined the need
“..for a comprehensive analysis of the national legislation regarding the arrangement/specification
of requirements for emergency preparedness and response to nuclear and radiation accident”. The
first step in this process is project (code: PREPAREDNESS) launched by NRPA, SNRIU and SSTC NRS
under Norwegian Regulatory Cooperation Program. The purpose of this Project is to revise the
existing National Radiation Emergency Response Plan [92] to meet requirements of [93], [96], [105]
(see Section 9). The State Emergency Service of Ukraine and the State Enterprise ‘National Nuclear
Energy Generating Company Energoatom’ will be involved in the development of this document as
expert organizations. Effectiveness of such an involvement is supposed to be provided, among
other, by organizing and conducting specific working meetings, where each interested party can
point out a respective question and discuss it with others. The first such meeting (introductory
workshop) will be organized by SNRIU in the frames of the project PREPAREDNESS in spring 2018.
Under another similar meeting, a draft document will be presented for representatives of
Ukrainian interested parties and SNRIU staff members. After finalization, the document is expected
to be approved by the SNRIU, the State Service of Ukraine for Emergencies, Ministry of Energy and
Coal Industry of Ukraine, Ministry of Health of Ukraine, Ministry of Ecology and Natural Resources
of Ukraine, State Service of Ukraine for Food Safety and Consumer Protection. It is planned to
register a new version of the National Radiation Emergency Response Plan in the Ministry of Justice
of Ukraine and after its registration, provisions of the document will became mandatory. Since the
provisions of the document [92] are the basis for planning response of other functional and
territorial subsystems of USCPS, and since they are considered in other regulatory documents, after
approval of a new revision of [92], it will be necessary (for more detail, see Section 8) to:

- revise documents [89], [90], [108], [109], [110], other interdepartmental documents;

- establish regulatory requirements for NPP emergency plans, objects of other categories of
emergency preparedness according to the classification of GSR Part 7 [104] in relevant
SNRIU regulations;

- develop a radiation protection strategy in accordance with the requirements of GSR Part 7
[104].

5.6 Implementation of HERCA-WENRA Joint Approach
The purpose of the HERCA-WENRA joint approach is to:

- coordinate and agree response actions between neighboring countries in the early phase
of the accident;

- develop mechanisms for better transboundary coordination of protective measures
regardless of the accident cause and scenario progression;

- use simplified procedures to select protective measures at the initial stage of a low
probability severe accident in the conditions of insufficient information.

The HERCA-WENRA approach is based on the principles of mutual trust and exchange of technical
information. The preparatory stage is aimed at neighboring countries to understand available
national emergency measures by development (or improvement of already existing) bilateral and
multilateral agreements. At an early stage of the accident, one shall ensure prompt exchange of
information and introduction of the “follow my lead” principle. This means that the same
protective measures shall be performed in the neighboring countries that are implemented in the
country in which the accident occurred. At the later stages of the accident, one shall develop a joint
situational report to determine the principles of further coordination of protective measures.
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The HERCA-WENRA approach envisages the existence of a general strategy of extension, if it is
necessary to implement protective measures, such as evacuation, shelter of the public and
blockage of thyroid glands, as well as limited use of agricultural products at a distance of up to 100
km.

The implementation of the HERCA-WENRA approach in Ukraine is included into SNRIU proposals to
the INSC Action Program for 2018 [59] (as of autumn 2017, proposals are under EC review).

6 Radioactive waste management and
decommissioning

The Report [2] analyzed safety of radioactive waste management and decommissioning of nuclear
installations in Ukraine. The analysis generally covered all activities of the industrial side and
associated regulation process.

The analysis identified general threats of safety regulation of radioactive waste management and
decommissioning as presented in Report [2] (see also Section 8). In order to eliminate the identified
threats, an appropriate system of regulations needs to be developed, including:
- Regulations of the first (higher) level such as:
e  General Safety Provisions for Predisposal Management of Radioactive Waste;
e  General Safety Provisions for Disposal of Radioactive Waste;
e  General Safety Provisions for Decommissioning of Nuclear Facilities.
- Regulations of the second level that should detail requirements of higher-level regulations
regarding:
e individual stages of radioactive waste management and individual types of
radioactive waste management facilities;
e decommissioning of different types of nuclear installations;
o performance of safety assessments, development of licensing documents.

- As of mid-2017, with NRPA financial and expert support (for more details see Section Feil!
Fant ikke referansekilden.):

e respective high-level regulations have been developed or their development is
in process;

e development of requirements for the structure and contents of licensing
documents for decommissioning of nuclear installations has been started.

Under support of the European Commission within project INSC U3.01/12 (UK/TS/48) [93],
development and revision of requirements for the structure and contents of the safety analysis
reports for radioactive waste processing and disposal facilities are underway.

All respective Ministries and governmental agencies (Ministry of Health of Ukraine, State Agency of
Ukraine on Exclusion Zone Management, Ministry of Ecology and Natural Resources of Ukraine,
Ministry of Energy and Coal Industry of Ukraine) took part in the development and approval of the
regulations listed above in accordance with the general legal procedure (providing comments to
the draft documents, participating in the target working meetings).

The Report [2] addresses safety regulation of radioactive waste management and decommissioning
in a general way. Individual specific issues were not considered. This Section reviews the following
important specific aspects:

- management of accident-origin and legacy radwaste;
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Reassessment of the Existing Storage/Disposal Facilities and Decision-Making Criteria Concerning
Subsequent Measures at These Facilities was used in the project implementation.

Therefore, safety assessment of legacy radioactive waste management at ‘Radon’ RWDS and in
radwaste burials at military facilities of the former USSR is regulated by the special Guideline
developed by the SNRIU involving Riskaudit/SSTC NRS with the financial support of the European
Commission (see also Section 9).

Fig. 6.6 View of open radioactive material disposal site

As showed the incident in Kropyvnytsky in July 2017, there are threats in Ukraine related to the
existence of unknown radioactive material disposal sites of the former USSR. Namely, excavation
activities revealed disposal of low-level materials arranged in 1988, after radiation accident related
to the damage of capsule with powder cesium-137. The presence of man-made radionuclide
cesium-137 was established in places where high dose levels were detected. Fig. 6.6 (information
from the Internet) presents the remaining containers with disposed radioactive materials.

The incident is an example of a situation with abandoned sources when administrative control is
not ensured.

The Guideline for Safety Reassessment of the Existing Storage/Disposal Facilities and Decision-
Making Criteria Concerning Subsequent Measures at These Facilities and regulatory experience in
remediation of the Vakulenchuk military burial can be used to solve issues on the management of
radioactive materials of the burial near Kropyvnytsky.

6.1.3  Regulation of Safety in Management of Accident-Origin Radwaste at the Shelter

The Shelter is a special facility containing accident-origin radioactive waste (Fig. 6.7), which was
installed in 1986 above destroyed ChNPP unit 4. The Shelter is a confining structure with individual
systems (dust suppression, introduction of neutron-absorbing solutions, monitoring, etc.).
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Fig. 6.7 Shelter, 1986

6.1.3.1 Shelter Safety Improvement and Transformation

Since 1997, the Shelter Implementation Plan has been implemented. This plan envisages the
implementation of priority measures on the Shelter stabilization and safety improvement, as well
as long-term measures. The Shelter Implementation Plan was approved by Ukraine and the
community of countries under the auspices of G-7. These countries have allocated funds to fulfill
the Shelter Implementation Plan. At present, implementation of priority measures is almost
completed. Besides, the main project of the Shelter Implementation Plan, namely NSC construction
over the sarcophagus, is underway (Fig. 6.8).

The main NSC functions are to:

- ensure protection of personnel, the public and the environment against hazards related to
the Shelter;

- ensure conditions for dismantling of unstable Shelter structures and management of
relevant radioactive waste, for future retrieval of fuel-containing materials and other
radioactive waste.

]

<

Fig. 6.8 New Safe Confinement (NSC)

The operational period of the main protective structure NSC is at least 100 years. The safe state of
the Shelter inside NSC shall be maintained in this period during the active Shelter transformation
(removal of structures, fuel-containing materials, etc.) and between these stages when the Shelter
is in passive state.

The Shelter Implementation Plan establishes the following safety functions: reduce probability of
structure collapse (stabilization); mitigate consequences of sudden collapse; improve nuclear
safety; improve safety of personnel and environmental protection; improve the strategy of long-
term measures.
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- Fundamental Safety Principles under the Shelter Implementation Plan (NP 306.1.102-2004)
[99].

- Guideline on Using Safety Fundamentals in Regulatory Activity under the Shelter
Implementation Plan (RD 306.1.128-2006) [100].

The SNRIU plans to issue a license for the operation of the NSC, considering the NSC (including the
Shelter) as a facility intended to manage emergency radioactive waste. Under the Norwegian
Regulatory Cooperation Program the regulatory document ‘General Safety Provisions for
Predisposal Management of Radioactive Waste' [5] (for more details see Section 9) was developed
under the code: WASTE project, which applies to this facility.

Considering the uniqueness of the NSC (including the Shelter), it is necessary to develop a
regulation based on the document [5] to establish special requirements and safety rules for NSC
(including the Shelter) and activities on this facility (see Section 8).

The NSC design defines safety criteria and requirements directly for NSC, when the Shelter is
considered as a facility in general with boundary conditions of Shelter impact on the environment
being a part of NSC (for example, boundary conditions for radiation fields, for air contamination in
NSC main volume, for temperature and humidity regime). Criteria and conditions for the safe state
of Shelter components in its position under the NSC at present are not defined. Such conditions
shall be defined. The following conditions and criteria, whose definition is the current challenge for
the SNRIU (see Section 8), is the subject under regulatory authority consideration in regulation of
NSC operation (including the Shelter):

safe state of Shelter structures;

- safe state of fuel-containing materials and solid radioactive waste;

- safe state of accumulated liquid radioactive waste in the Shelter;

- limited contamination of Shelter air;

- explosion and fire safety of the Shelter;

- predicted safe state of the Shelter.
Therefore, there is a deficit in regulation of activities on NSC safe operation, including deficit of
requirements for maintaining safe state of the Shelter during its “storage and transformation”

under NSC, peculiarities of ensuring personnel activity safety, etc. This threat shall be resolved in
2018-2019.

6.2  Regulation of Safety in Management of Disused Sealed Radiation Sources
Declared as Radwaste

Ukraine has accumulated a huge amount of disused sealed radiation sources (DSRS) - about 50000).
They include various DSRS by radiation types (gamma-, beta- and alpha-, neutron), by activities.
The DSRS are being accounted, but there are many legacy sources that have no certificates. The
majority of sources is stored at ‘Radon’ specialized plants. Batches of DSRS were placed in
containers. At the same time, there are legacy sources mixed with legacy radioactive waste (in
particular, there is a mixture of DSRS and radioactive waste in legacy ‘Radon’ RWDS).

The Centralized Long-Term Storage Facility for Radiation Sources (CLTSF) (Fig. 6.9) was constructed
on Vektor site with support of the Department of Energy and Climate Change of Great Britain. The
CLTSF is a key facility of the system for safe management of DSRS in Ukraine. Long-term storage of
packages with DSRS is envisaged at this facility (50 years).
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Fig. 6.9 CLTSF and process layout

DSRS processing is envisaged in the CLTSF (DRS preparation for storage) by five process flows:

- Flow 1: radioisotope thermoelectric generators (B-source): placement for storage without
processing;

- Flow 2: units of gamma sources (y-source): preliminary preparation and processing in hot
cells;

- Flow 3: neutron sources: processing in hot cells;
- Flow 4: other DRS with higher activity: processing in hot cells;
- Flow 5: other DRS with lower activity: processing in a glove box.

Identification and characterization of DSRS, their sorting, placing in packages is performed in the
CLTSF in the hot cells and in glove box.

As of the beginning of autumn 2017, commissioning (hot tests) of the CLTSF is under performance.

Regulation of the activities on DSRS safe management is ensured only by the regulatory documents
establishing safety requirements for “ordinary” radioactive waste. There are no specific
requirements for DSRS safe management.

The experience of CLTSF licensing has shown the need to establish special requirements. In
particular, the following open important safety issues were identified (see Section 8): establishing
requirements for the preparation of DRS batches by DSRS suppliers. At ‘Radon’ enterprises, DSRS
accounting and storage is conducted in accordance with the previous practice (the regulatory
requirements of the former USSR, which are not currently in force in Ukraine). For example,
different DRS may be in one container. When preparing DSRS batches for supply to the CLTSF, the
issues arose on ensuring DSRS identification for certain process flow (for example, prevention of
high-level DSRS entry into a radiation protection box). There are also open issues of safe DSRS
supply when reliable information on DSRS is not available:

- Characterization and criteria for DSRS sorting. In the CLTSF, DSRS sorting is provided taking
into account further disposal of DSRS packages (after completion of their long-term
storage) in a storage facility of a certain type (for example, near-surface or geological).

- Asarule, permissible specific activity of radioactive waste is used as acceptance criteria for
disposal. At the same time, activity is determined for DRS and specific activity is not
presented (in addition, this indicator directly for DRS active part is too high, without taking
into account the capsule and other structures).

- Issues on radiation criteria for DRS disposal is ambiguously addressed also in the IAEA
documents.

- Detection of damaged DRS and damage criteria (in particular, leaking criteria) in view of
the safety of preparing DRS batch for storage, as well as acceptability/unacceptability of
the placement of damaged and not damaged DRS in one package for a long-term storage.
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- Reliability of DRS identification and sorting, in particular prevention of erroneous placing
DRS with exceeded permissible activity in a package. Such errors are quite probable taking
into account enormous amount of DRS.

- Reliable monitoring of DRS flows and their accounting during DRS preparation for storage
and in storage. There are no specific requirements for such control and accounting, for
reliability of data storage and databases, etc.

- Coordination of actions and data exchange between DRS suppliers and Operator of the
CLTSF. Supply of DRS taking into account functioning of all process flows, information
exchange on DRS characteristics, investigation of cases with discrepancies of the data in
the certificates of DRS suppliers and results of characterization in the CLTSF. These issues
should be regulated.

- Special requirements for packages of DRS long-term storage are not established but should
be established.

The high-level document ‘General Safety Provisions on Predisposal Radioactive Waste
Management’ developed under the earlier mentioned code: WASTE project with NRPA support [5]
(for more details see Section 9) is also applicable to the management of DRS declared as
radioactive waste. Based on the provisions of this document, it is proposed to develop a document
‘Requirements and Rules for Management of Spent Radiation Sources’, which, in particular will
regulate the above-mentioned open issues (see Section 8). Within the development of such a
regulatory document, it is advisable to study the international experience on DRS management
(including legacy DRS).

Currently, there is a lack of regulation on safe management of spent radiation sources declared as
radioactive waste including:

- criteria of DRS acceptance for processing,

- DRS characterization and sorting for further storage/disposal,

- management of damaged and unidentified DRS,

- reliable control over DRS flows and their accounting,

- requirements for DRS packages and control of their state during long-term storage,
coordination and data exchange between DRS suppliers and Operator of the storage
facility, etc.

This threat requires an immediate action.

6.3  Release of Radioactive Materials from Regulatory Control

In Ukraine, release of radioactive materials from regulatory control (RM release) is regulated by
document NP 306.4.159-2010 “Procedure for Release of Radioactive Materials from Regulatory
Control in the Framework of Practices” [101]. Today, RM release is conducted in relatively small
scope in Ukraine, but in the future, it is planned to significantly expand this activity. In particular,
this is associated with the decommissioning of ChNPP, at which under support of the European
Commission, a facility for RM release with high capacity is constructed. According to the experience
of using NP 306.4.159-2010 [101], it was found that this document:

- has certain drawbacks;
- establishes requirements that are not detailed enough;
- does not cover certain issues important to safety.

On 27 December 2016, under participation of the SNRIU, a meeting was held with interested
organizations improving the requirements and procedures for RM release. It was decided during
the meeting that, among other improvement measures, it was necessary to review document
[101]. Based on the results of implementing certain activities within INSC U3.01/10 project
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(UK/TS/46) [97], it was also found that document [103] needs correction and amendments. There
are, in particular the following open issues:

- Criteria of RM release: only dose criteria and radionuclide specific activity criteria are
established. It is indicated that the entity establishes derivative criteria after agreement
with the regulatory authorities. Specific methodological and procedural requirements for
the development of derivative criteria are not established and should be established. In
Western European countries, there is also the practice of establishing derivative criteria by
regulatory authorities.

- Requirements for preparing a RM batch for the procedure of measuring radiation
characteristics of the batch (requirements for RM origin, RM batch homogeneity,
procedures for batch preparing, etc.) are not established.

- Requirements for the procedure of measuring RM batch radiation characteristic.

- Special requirements for the quality assurance system of RM release, in particular,
requirements for responsibility of officials (for preparing RM batch, for its radiation
characterization, procedure of transferring released RM to another legal entity, etc.) are
not established.

- Requirements for prevention of unauthorized access to RM batch are not established.

- Requirements for prevention of repeated contamination of RM batch for which a decision
was made on the release from regulatory control are not established.

- Special requirements for the procedure of RM release within the exclusion zone are not
established. RMs are released within the Chornobyl exclusion zone; at the same time, the
Chornobyl exclusion zone itself is under regulatory control. It is necessary to establish a
procedure under which a regulatory decision on RM release comes into force only after
the removal of RM batch outside the Chornobyl exclusion zone and with the prevention of
repeated RM contamination.

- Requirements for inspecting RM release activities are not established.
- Requirements for making regulatory decisions on RM release.

Document NP 306.4.159-2010 ‘Procedure for Release of Radioactive Materials from Regulatory
Control in the Framework of Practices’ [101] needs revision to solve the above-mentioned open
safety issues, since at present there are some drawbacks in the regulation of radioactive material
release from regulatory control. This hazard requires urgent action (see Section 8).

6.4 Decommissioning

ChNPP conducts ChNPP decommissioning activities in accordance with SNRIU License Series EO No.
000040 by successive implementation of the following decommissioning stages: termination of
operation, final closure and temporary shutdown, safe storage and dismantling.

ChNPP completed the operation termination stage during which ChNPP units were released from
nuclear fuel.

ChNPP obtained the SNRIU permit to implement the following decommissioning stage: final
shutdown and preservation.

During the stage of final shutdown and preservation, it is envisaged, in particular to:

- dismount and process technological channels and control and protection system channels
of ChNPP units;

- perform temporary shutdown of reactors and confine temporary shutdown areas;

- reconstruct covers of central halls and dismount lifting mechanisms.

According to NP 306.2.141-2008 ‘General Safety Provisions for Nuclear Power Plants’ [55] after
complete removal of nuclear fuel from the power unit, further decommissioning of the ChNPP units
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is carried out based on the general safety provisions established for radioactive waste management
facilities.

Currently, the regulation ‘General Safety Provisions for Predisposal Management of Radioactive
Waste' is put into force [5]. This document was developed under the Norwegian Regulatory
Cooperation Program with NRPA support.

In 2016, the project (code: DECOMISSIONING) was implemented under this Program to develop
two regulatory documents: ‘General Safety Provisions for Decommissioning of Nuclear Facilities’
and ‘Requirements for the Structure and Contents of the Operator’s Documents for Licensing
Application for Decommissioning of Nuclear Facilities (for more details see Section 9). The
documents are planned to be drafted in their final form in mid-2018.

6.5 Management of Spent Nuclear Fuel

The strategy accepted in Ukraine envisages storage of spent nuclear fuel for 100 years in
intermediate dry storage facilities.

Currently, DSFSF is operated at Zaporizhzhya NPP (Fig. 6.10) and ISF-1 at Chornobyl NPP, ISF-2 is
under construction (Fig. 6.11), and construction of CSFSF has been started.
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Fig. 6.11 ISF-2 at Chornobyl NPP

The main regulatory requirements for spent fuel storage facilities are established in ‘General Safety
Provisions for Interim Dry Storage Facilities for Spent Nuclear Fuel’ NP 306.2.105-2004 [102].

67



STRALEVERNRAPPORT 2018:5

Document ‘Recommendations on the Structure and Contents of the Safety Analysis Report for
Spent Nuclear Fuel Storage Facility’ RD 306.8.02/2.067-2003 [103] establishes recommendations on
developing the safety analysis report on spent fuel storage facilities.

These regulatory documents were put into force 10 years ago and played an important positive
role first in designing ISF at ChNPP. In design of ISF at ChNPP and CSFSF, relevant US experience
was applied. Currently, regulatory document ‘General Safety Provisions for Interim Dry Storage
Facilities for Spent Nuclear Fuel’ NP 306.2.105-2004 [102] is reviewed under U.S. NRC support (for
more detail, see Section 9).

7 Radiation safety

Principles for radiation safety regulation for use of radiation sources in industry, medicine, research
and training are described in the Report [2]. This Section focuses attention on analysis of changes in
the legislation and state regulation system for radiation safety during the last two years and more
detailed description of hazards that are relevant in mid-2017 and need to be considered.

7.1 Radiation safety regulation of the use of radiation sources

In Ukraine, the use of radiation sources in industry, agriculture, medicine, education and scientific
studies is subject to state regulation in nuclear energy use (Article 27 of the Law of Ukraine On
Nuclear Energy Use and Radiation Safety) [10]. It is based on the graded approach to safety
requirements depending on the potential nuclear and radiation hazard for a specific activity with
specific facilities (sources).

The principle of graded approach is also applied in authorizing activities: a system and procedure
for licensing, state registration of radiation sources [111], oversight and enforcement is
implemented, criteria and procedure for release of radiation sources from regulatory control or
licensing are approved [112].

One of the SNRIU priority tasks in the rule-making activity is the implementation of the Directive
2013/59/Euratom [7] establishing basic safety standards for protection against the hazard caused
by radiation, which are partly already introduced in the national legislation. This Directive is aimed
primarily at establishing basic safety standards for radiation protection of the public and persons
exposed to occupational and medical exposures. Implementation of the Directive will provide an
up-to-date level of radiation safety in Ukraine by adopting new safety standards and improving the
state regulation system. However, there are challenges that either are not fully covered by national
regulations or are not currently regulated at all. First, it concerns the limitation of radiation
exposure by medical sources for personnel and population (see Fig. 7.1).

Fig. 7.1 Medical sources
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- increase the level of radiation protection for personnel and the public by implementing
basic safety requirements for management of radiation sources based on current IAEA
standards and EU legislation;

- optimize personnel exposure by establishing the dose constrains and a unified state system
for accounting and control of individual occupational exposure doses;

- implement criteria and systems for recognizing radiation protection experts;

- improve the safe management system for radiation sources prior to their transfer to
specialized radioactive waste management enterprises;

- implement radiation protection programs for personnel of plants with natural content of
radionuclides (iron ore, coal mines, etc.) and aircraft crews;

- develop and implement an action plan to reduce public exposure to radon and products of
its decay, minimize long-term risks of radon spread in residential and non-residential
buildings, in workplaces from any source of radon penetration from soil, building materials
or water;

- develop safety standards for radiation sources used for inspection purposes and for non-
medical imaging [113].

Ukraine is one of the first countries that joined the Code of Conduct on the Safety and Security of
Radioactive Sources (IAEA, 2003) [117] in 2003. To date, most of the Code provisions are already
implemented into the legislative and regulatory system. As part of implementing the Code, the
National Program for Establishing a Register of Radiation Sources and Ensuring Safe Storage of
Spent, High-Level Radiation Sources was fulfilled. To implement the Code provisions, the State
System for Licensing and Control of Radiation Sources was substantially improved: seven regional
state inspectorates were established and started their activities since 2006. The activities of
regional inspectorates have a significant impact on the level of radiation safety and physical
protection in the country. A number of measures were taken to improve licensing and oversight
activities, as well as measures to recommence control over radiation sources beyond the
regulatory control (for example, plan for searching orphan radiation sources). Many of these
measures serve dual purposes (for example: the National Program for Establishing a Register of
Radiation Sources and Ensuring Safe Storage of Spent, High-Level Radiation Sources contributed to
transfer of disused radioactive sources to a safe state and prevention of access to high-level
radiation sources for committing unlawful actions.

As of mid-2017, in Ukraine, there are 3620 owners of registered radiation sources using 23565
radiation sources including 8736 radioactive sources and 14829 installations generating radiation.

7.2  Radiation Protection of Personnel and Dosimetry Services

In Ukraine, the Law of Ukraine On Human Protection against lonizing Radiation [12] and Radiation
Safety Standards (1997) [118] establishes the basic principles of radiation protection: justification,
limitation and optimization that fully complies with the international practice and the
requirements of Directive [7]. However, meeting these principles is complicated by the need to
control effective exposure dose of radiation, which in its turn requires developing special
methodologies and using complex and expensive technical means (whole body counter,
dosimeters for individual organs and types of radiation).

In other spheres of national economy where radiation sources are used, even implementation of
the justification and limitation principles entails difficulties associated with the lack of appropriate
methodological framework and monitoring means. In fact, external exposure dose of the entire
body is monitored neglecting the exposure of individual organs and tissues. This situation is mainly
caused by the lack of relevant branch regulatory documents that oblige the licensee to monitor
effective exposure dose of personnel in accordance with its definition, i.e. considering all its
components. When the internal component of exposure is meant, this mainly concerns personnel
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plants with natural content of radionuclides. Another challenging issue is the certification of
measuring laboratories and periodic external calibrations.

Therefore, the most priority area is related to extending the concept of occupational exposure for
all segments of the workers at the legislative level, regardless of the sector of employment, but
only from the current radiation impact at workplace. This may be implemented only after
amending the legislative framework in Ukraine by introducing such a concept as the “existing
exposure situation” in compliance with the international standards and EU Directives. This should
be done by adapting the regulatory framework of Ukraine to the requirements of the EU
legislation. According to the mentioned above, the following main challenges remain urgent:

- improve the national legislation by reviewing the Radiation Safety Standards of Ukraine on
implementing such concepts as the situation of exposure (current, planned and
emergency);

- develop Provisions on the Unified State System for the Accounting of Exposure Doses in
Planned Exposure Situations;

- develop the national interface for the exchange of dosimetric information of the
established quality between the producers (laboratory of individual dosimetric control),
depositary (register) and licensees — users of data on individual doses.

7.3  Remediation of Legacy Sites and Radiation Sources, Including Uranium
Mining and Processing Enterprises

The uranium mining industry in Ukraine exists for more than half a century. Uranium ore was
mined for the first time in 1944-1946. As indicated in Section Radiation Safety of Report [2]: “In
Ukraine, in terms of remediation measures, the most priority is the territory of former
Prydniprovsk Chemical Plant (PChP) (Fig. 7.4), which is a legacy site from the former USSR. Para.
6.1 of this Report specifies hazards for the public working in the PChP territory due to its uncertain
status.

Fig. 7.4 Prydniprovsk Chemical Plant

Tailing pits of the plant on the territory and near Kamyansky contain approximately 40 million tons
of solid radioactive waste, as well as contaminated disassembled and buried structures of PChP:
dismantled blast furnace, where uranium ore was molten, bunkers for uranium ore and
contaminated railway tracks. For comparison, the mass of waste contained within the Chornobyl
sarcophagus is approximately 2.5 million tons.

Analysis of the situation regarding remediation of orphan sites in the territory of former uranium
mining and uranium processing enterprises shown that the problem is concentrated mainly in
outdated regulatory framework for the whole uranium mining and uranium processing industry, as
well as for legacy sites that are subject to the law on the extraction and processing of uranium
ores.

The SNRIU defined that the priority measures to improve the situation in this area should include
development of two high-level regulatory documents:
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- Requirements for Administrative Control of Uranium Sites within Restricted Clearance from
Regulatory Control [3].

- General Radiation Safety Provisions for Mining and/or Processing of Uranium Ore.

With NRPA support, under the Norwegian Regulatory Cooperation Program, these documents were
developed under project code: URAN. Document [3] was officially put into force. The other
document has been agreed in accordance with the established procedure and is under state
registration in the Ministry of Justice of Ukraine. Interested parties (Ministry of Energy and Coal
Industry, Ministry of Health, Ministry of Ecology and Natural Recourses) were involved into the
process of mentioned regulations’ development through providing of comments to the drafts of
the documents. The same approach was realized for NRPA experts’ involvement. All such
comments were considered in details during the set of working meetings, and were reflected by
SNRIU in the final versions of the documents.

Development of these documents is the first step in solving the issues related to deficiencies of the
Ukrainian regulatory framework as regards remediation measures on the territory of legacy
uranium facilities. The issues of regulatory framework deficiencies may be finally settled only after
the revision of the Radiation Safety Standards of Ukraine [118] in accordance with the
requirements of Directive 2013/59/Euratom [7].

7.4  Management of Naturally Occurring Radioactive Materials

As noted in the Report [2], exposure to naturally occurring radionuclides is not under SNRIU
regulatory control and is subject only to the institutional control. The requirements themselves for
limiting exposure to technologically enhanced naturally occurring sources are presented in the
Radiation Safety Standards of Ukraine [118] and the Basic Health and Radiation Safety Rules [120].

Sometimes radiation risks related to exposure to naturally occurring radionuclides are quite
significant. For example, during the survey of the radiation situation in villages and cities of the
Zhytomyr region in the summer of 2017, SSTC NRS experts revealed a place with an increased dose
rate (up to 5 uSv/h) in Novohrad-Volynsky around a well with drinking water near a kindergarten
(Fig. 7.5). Spectrometric studies of soil samples taken around the well showed that the main dose
forming were naturally occurring radium isotopes and thorium radionuclides. Investigations are
under way on this fact. It may be assumed that a pulp pumped from the deep ground layer during
maintenance of the well was a carrier of radioactivity around the well.

Fig. 7.5 Drinking water well near a kindergarten with a dose rate of 5 uSv/h on the ground
In view of the abovementioned, it may be stated that the exposure to naturally occurring
radionuclides may pose a hazard for the public and requires the SNRIU to:

- perform in-depth analysis of radiation risks at the enterprises, which in their activities face
higher levels of naturally occurring radiation to identify relevant occupational and social
risks;
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Further areas of the rule-making activities after adopting the Law of Ukraine On Amending Some
Laws of Ukraine on Nuclear and Radiation Safety’ are to develop a national action plan for radon. In
development of the document, all competent ministries and departments: Ministry of Health of
Ukraine, Ministry of Ecology and Natural Resources of Ukraine, Ministry of Regional Development
of Ukraine, Ministry of Education and Science of Ukraine, National Academy of Sciences of Ukraine,
etc. should be involved. After that, in the next step will be to ensure that all measures of this Plan
are implemented (see Section 8).

8 Main identified threats and proposals for their
elimination

This Section contains a list of threats and challenges that currently exist and negatively affect
activities of the SNRIU as a central executive body for state regulation of nuclear and radiation
safety. For each threat, the Section further provides:

- brief description with references to previous sections of this Report with detailed
information on the threat;
- risks caused by the threat;
- ways for elimination or minimization of the threat;
- priority of measures to be taken to eliminate the threat.
Challenges and threats were identified in all analysis areas as follows:
1. Organization and general principles for activities of the regulatory authority (including
physical protection)
Safety of nuclear installations
Radioactive material transport
Emergency preparedness and response

Radioactive waste management and decommissioning

o vk wnN

Radiation safety.

A number of threats presented below were identified in the Report [2]. For these threats, the
Section provides information on current efforts for their elimination made by the SNRIU and SSTC
NRS with their own resources and (or) through international assistance. For the other threats and
challenges, which are new compared to the Report [2], the Section outlines prospects for their
elimination using internal resources and international assistance.

8.1 Organization and General Principles for Activities of the Regulatory
Authority

8.1.1 SNRIU independence

In the deregulation of the economic activity that has been underway in Ukraine in the last years,
amendments to various laws of Ukraine were made. These amendments to some extent are
related to state regulation of safety in nuclear energy (for more detail, see para. 2.2 of this Report).
This threat was identified in the Report [2] and still remains relevant and even more urgent. The
SNRIU acts in compliance with the Plan for Implementation of Council Directive 2014/87/Euratom
[9] to eliminate this threat. In spite of the SNRIU’s efforts and support of the European Commission
and other partners of international cooperation (EBRD, IAEA, G-7) towards full independence of the
regulatory authority, this issue remains unsolved.
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This threat causes the risk of losing the economic, political and financial independence of the
regulatory authority in fulfilling its functions and competence fully in line with national regulations
in the area of nuclear energy and international agreements. To overcome this threat, further
multifaceted international assistance is needed. Elimination of this threat has the highest priority.

8.1.2 Need for extension and improvement of the regulatory framework for nuclear security

Activities of the SNRIU as a competent body under the State Physical Protection System are mainly
aimed at maintaining the physical protection regime as one of the most important components of
the nuclear security regime. Current regulatory documents of Ukraine on the physical protection in
general comply with up-to-date approaches to safety regulation (see para. 2.3 of this Report). At
the same time, in order to further expand and improve the regulatory framework for the security
of nuclear installations, nuclear materials, radioactive waste and other radiation sources and apply
a systematic approach to ensuring nuclear safety, it is advisable to study in detail the Euratom’s
nuclear safety and nuclear security regulations, as well as the IAEA standards on the main
components and establishment of the nuclear security regime. The scope of such analysis should at
least cover documents [32] - [43]. Based on comprehensive study of the above documents and
comparison of their provisions with the relevant regulatory framework in Ukraine, it will be
required to determine a list of national regulatory documents on specific issues of physical
protection and nuclear security requiring revision or development and justify the priority of
individual actions in this area. This new task of highest priority is aimed at strengthening the
national legislative and regulatory framework by establishing the main components of nuclear
security and identifying areas of further activities to govern this issue in Ukraine.

8.1.3 Need for support of the SNRIU in harmonization of national regulatory requirements on
nuclear and radiation safety with WENRA reference levels

Harmonization of national regulatory requirements on nuclear and radiation safety with the
WENRA reference levels is one of the SNRIU’s activities of highest priority (see para. 2.3.4 of the
Report), in which the SNRIU and SSTC NRS employ their own resources. The main source of
international assistance for the SNRIU over the next years in this area is the INSC Project [48]
Component “Strengthening and alignment of Ukrainian nuclear safety regulations in line with the
EU experience, best practice and Euratom acquis”. To eliminate this threat (which is new as
compared to the Report [2]), the Ukrainian regulatory framework will be strengthened within the
above component in implementation of EC Directives and WENRA reference levels through
assistance in the improvement/development of new national requirements based on experience in
the WENRA topical peer review and activity of WENRA working groups.

8.2  Safety of Nuclear Installations

8.2.1 Need for support of licensing process and safety assessment for implementation of C(1)SIP
measures

In NPP operation, there is a need to implement safety improvement measures to incorporate
lessons from operating experience, results of periodic safety review and (or) requirements of the
regulatory authority to bring the level of NPP safety into compliance with current requirements.
Any modification important for nuclear installation safety can be implemented by the operator only
upon agreement with the SNRIU. As pointed out in para. 3.2.1 of this Report, safety improvement
measures are implemented at Ukrainian NPPs under C(I)SIP [13] agreed with the SNRIU according
to the procedure established in [50]. After the Fukushima-Daiichi accident, the Program [13] was
extended with additional measures upon extraordinary in-depth safety reassessment for Ukrainian
NPPs (stress tests). Technical assessment of C(I)SIP measures and licensing of modifications at NPP
systems important to safety are conducted by the SNRIU employing its own resources with
involvement of SSTC NRS. The challenges associated with the need to strengthen respective SNRIU
capabilities (which are new as compared to Report [2]) are dealt with through international
assistance, primarily the US NRC and European Commission (see Section 9). Involvement of this
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This threat has been eliminated. The following regulatory documents were developed with
financial support of the European Commission [97] involving leading European experts:

- Guideline for Safety Assessment of Radioactive Waste Interim Confinement Sites in the
Chornobyl Exclusion Zone;

- Guideline for Safety Reassessment of the Existing Storage/Disposal Facilities and Decision-
Making Criteria Concerning Subsequent Measures at These Facilities.

These documents have already been used by the industrial side to develop safety assessments and
by the regulatory side to conduct reviews and make appropriate decisions (for more detail, see
Section Feil! Fant ikke referansekilden. of the Report).

8.5.3 Lack of systemized requirements for safety assessment and safety justification of radwaste
management facilities and activities. Improvement of regulatory requirements for development of
safety justifications

To eliminate this threat, the following regulatory documents are under development as of autumn
2017 with support of the European Commission [93] and involvement of leading European experts:

- Guideline with requirements for the structure and contents of the safety analysis report for
radioactive waste treatment facilities;

- Guideline with requirements for the structure and contents of the safety analysis report for
radioactive waste disposal facilities.

After completion and implementation of these documents (to be done over the next year), this
threat can be considered to be eliminated.

8.5.4 Lack of specific safety requirements for nuclear installations in decommissioning, including
safety requirements for nuclear installations after complete removal of nuclear fuel, requirements
for management system for decommissioning, particularly taking into account long duration of the
decommissioning process, requirements for safety assessment and justification of nuclear
installation decommissioning, and structure and contents of licensing documents

To eliminate this threat, the following regulations are under development with NRPA support
(Project code: DECOMMISSIONING):

- General Safety Provisions for Decommissioning of Nuclear Facilities;

- Requirements for the Structure and Contents of the Operator’s Documents for Licensing
Application for Decommissioning of Nuclear Facilities.

After completion and implementation of these documents (to be done at the end of 2018), this
threat can be considered to be eliminated.

In continuation of the analysis carried out in [2], Section 6 of this Report considers individual
issues of safety regulation in radioactive waste management and decommissioning:

8.5.5 Management of accident-origin waste in the new safe confinement over the Shelter of the
destroyed ChNPP unit 4

There is a lack of regulatory framework to govern safe operation of NSC, including a lack of
requirements for support of the Shelter in safe state in storage and transformation under NSC,
safety of personnel activities, etc. This threat needs to be solved in 2018-2019.

It is required to use NP 306.4.213-2017 ‘General Safety Provisions for Predisposal Management of
Radioactive Waste’ [5] as a basis to develop a regulation to establish specific safety requirements
and rules for NSC (including the Shelter). Elimination of this threat is of the highest priority.

8.5.6 Management of disused sealed radiation sources declared as radioactive waste

There is a lack of regulatory framework to govern safe management of (DSRS) declared as
radioactive waste, including criteria for acceptance of DSRS for processing, characterization and
sorting with the purpose of further storage/disposal, management of damaged and unidentified
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DSRS, reliable control and accounting of DSRS flows, requirements for DSRS packages and their
monitoring in long-term storage, coordination and data exchange between DSRS suppliers and
storage/disposal facility operator, etc. Elimination of this threat is of highest priority.

It is required to use NP 306.4.213-2017 ‘General Safety Provisions for Predisposal Management of
Radioactive Waste’ [5] as a basis for developing a regulation to establish specific safety
requirements and rules for management of DSRS declared as radioactive waste. Elimination of this
threat is of the highest priority.

8.5.7 Release of radioactive materials from regulatory control

There is a lack of regulatory framework to govern release of radioactive materials from regulatory
control including radioactive material release criteria derived from dose criteria, requirements for
preparation of radioactive material batches, procedure for measurement of their characteristics,
requirements for responsibilities of different entities involved in radioactive material release,
arrangement and quality assurance of this activity, special requirements for procedure of
radioactive material release from regulatory control in the Chornobyl exclusion zone, and
requirements for procedure of inspection and making regulatory decisions on radioactive material
release. It is needed to develop a new regulation instead of current NP 306.4.159-2010 ‘Procedure
for Release of Radioactive Materials from Regulatory Control in the Framework of Practices’ [101].
Elimination of this threat is of the highest priority.

8.6  Radiation Safety

The Report [2] identified threats in the area of radiation safety that are described below. The status
with elimination of these threats is presented and, in a number of cases, additional measures are
identified to allow complete elimination of specific threats.

8.6.1 Lack of a regulatory document with modern safety requirements for management of radiation
sources in compliance with basic international safety requirements in new EU/Euratom Directives
and IAEA documents

In the framework of cooperation between the SNRIU and NRPA (Project code: SOURCE),
development of the ‘Basic Safety Requirements for the Use of Radiation Sources’ was started to
implement basic provisions of the new IAEA Standard (GSR Part 3) [116] and EC Directive [7] into
the regulatory activity. Successful completion of Project SOURCE will allow eliminating this threat.

8.6.2 Lack of a national system for accounting and control of personnel exposure doses

In 2015-2017, legislation in the area of metrology, occupational safety, etc. was amended. In
addition, new central executive bodies that perform specific functions on radiation safety were
established. However, development of the national system for accounting and control of personnel
exposure doses has not been started. The threat remains in place.

The elimination of this threat requires first-priority measures, such as development of:
- amendments to legislation, particularly to the Law of Ukraine On Human Protection against
lonizing Radiation;
- Cabinet Resolution On Procedure for Accounting and Control of Occupational Exposure;
- methodological recommendations on individual monitoring of occupational exposure;
- requirements for software of the dose register database and its support.
Elimination of this threat is of the highest priority.

8.6.3 Lack of a comprehensive approach to ensuring radiation protection for medical exposure and
harmonization with Directive 2013/59/Euratom of 5 December 2013

In the framework of cooperation between the SNRIU and NRPA (Project code: MEDICINE), ‘General
Safety Rules for Medical Radiation Sources’ [4] and ‘Radiation Safety Rules of Using Radiation
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9 Overview and status of international projects and
efforts to eliminate regulatory threats identified in
2015 Ukrainian Threat Assessment Report

This Section overviews the existing international projects that are underway as of autumn 2017 or
planned until 2020 and are aimed at eliminating or minimizing the regulatory threats and
challenges identified in the previous sections of this Report.

9.1 Cooperation between SNRIU and NRPA

Cooperation was started at the end of 2014 by signing the Agreement [1] and further development
of the Roadmap. Since that time, the SNRIU and SSTC NRS have carried out a number of projects
with NRPA financial and expert support, and several projects are currently ongoing. The chronology
of the projects is shown in Fig. 9.1 and information on their technical content is provided further.

2017-2019
GUIDELINE
EXPERIENCE
20162018 PREPAREDNESS
SOURCE
TRANSPORT
DECOMMISSIONING
2014-2016
URAN
WASTE
MEDICINE

Fig. 9.1 Timeframe for implementation of Roadmap projects

9.1.1  Projects URAN, WASTE, MEDICINE

Projects were aimed at improvement and development of the national regulatory framework in
individual areas as follows:

- Project URAN: Support of the SNRIU in amendment of Ukrainian regulatory documents on
radiation protection in uranium industry in accordance with IAEA safety standards and
Council Directive 2013/59/EURATOM. The project is aimed at eliminating the threats
identified in Report [2] (for threat elimination status, see Sections 7 and 8.6). The project
objective is to improve the regulatory framework on nuclear and radiation safety in
uranium industry. Two high-level regulations have been developed in the project:

e Requirements for Administrative Control of Uranium Sites within Restricted
Clearance from Regulatory Control [3], which establish procedure for planning,
conduct, revision and termination of administrative control of uranium sites, which
are under restrictive clearance from regulatory control after termination of their
activities by shutdown or decommissioning.
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e General Radiation Safety Provisions for Mining and/or Processing of Uranium Ore,
which establish safety rules for uranium ore mining and processing and for
termination of these activities by design, siting, construction, upgrading,
operation, decommissioning and partial closure of uranium mining and processing
plants.

Document [3] was officially put into force. The other document has been agreed
according to the established procedure and is currently under state registration at the
Ministry of Justice of Ukraine.

Project WASTE: Development of general safety provisions for radioactive waste
management in Ukraine. The project is aimed at eliminating the threats identified in
Report [2] (for threat elimination status, see Sections 6 and 8.5). The project objective is to
improve the regulatory framework on nuclear and radiation safety in radioactive waste
management. Two high-level regulations have been developed in the project:

e General Safety Provisions for Predisposal Management of Radioactive Waste [5],
which establish safety criteria and general requirements for nuclear and radiation
safety at all stages that precede radioactive waste disposal.

e  General Safety Provisions for Disposal of Radioactive Waste, which establish
general requirements for nuclear and radiation safety in radioactive waste disposal
to protect personnel, the public and the environment against potential radiation
impact in operation of disposal facilities and in long-term post-closure period.

Document [5] was officially put into force. The other document is under external
agreement at relevant executive bodies.

Project MEDICINE: Support to the SNRIU in amendment of Ukrainian regulatory documents
on radiation protection in medicine in accordance with IAEA safety standards and Council
Directive 2013/59/EURATOM. The project is aimed at eliminating the threats identified in
the Report [2] (for threat elimination status, see Sections 7 and 8.6). The project objective
is to improve the regulatory framework on nuclear and radiation safety in medicine. Two
high-level regulations have been developed in the project:

e General Safety Rules for Medical Radiation Sources [4], which establish safety
criteria and requirements for all medical institutions that use radiation sources for
medical purposes.

e Radiation Safety Rules of Using Radiation Sources in Brachytherapy, which identify
safety principles and criteria for protection of personnel and patients against
radiation risks in brachytherapy [6].

Documents [4], [6] have officially been put into force.

Projects SOURCE, TRANSPORT, DECOMMISSIONING

Project SOURCE: Development of Ukrainian regulation on radiation protection in use of
radiation sources. The project is aimed at eliminating the threats identified in the Report
[2] (for threat elimination status, see Sections 7 and 8.6). The project objective is to
improve the national regulatory framework on radiation protection by development of a
high-level regulation to establish systemized radiation safety requirements for the safe use
of radiation sources. The initial stage of the project was completed: current regulations
were analyzed and gaps in the Ukrainian regulatory framework on radiation safety in use
of radiation sources were identified (first revision of the structure and contents of the
document was developed and submitted for NRPA for review, comments were received
and are being addressed).

Project TRANSPORT: Revision of the regulatory document ‘Rules for Nuclear and Radiation
Safety in Transport of Radioactive Materials’ [18]. The project is aimed at eliminating the
threat identified in Report [2] (for threat elimination status, see Sections 4 and 8.3). The
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project objective is to provide an up-to-date regulatory framework for all stages of
radioactive material transport (preparation, loading, transfer, shipment, transit storage,
unloading and final acceptance of radioactive materials and packages). The initial stage of
the project was completed: current regulations were analyzed and gaps in the Ukrainian
regulatory framework on safe transport of radioactive materials were identified (first
revision of the structure and contents of the document was developed and submitted for
NRPA for review, comments were received and are being addressed).

Project DECOMMISSIONING: Development of high-level regulatory documents for
decommissioning safety of nuclear facilities. The project is aimed at eliminating the threats
identified in the Report [2] (for threat elimination status, see Sections 6 and 8.5). The
project is aimed at strengthening the regulation in decommissioning of nuclear facilities.
Two regulatory documents shall be developed in the project: General Safety Provisions for
Decommissioning of Nuclear Facilities and Requirements for the Structure and Contents of
the Operator’s Documents for Licensing Application for Decommissioning of Nuclear
Facilities. Further implementation of these documents will increase effectiveness of safety
regulation in decommissioning of nuclear facilities in Ukraine and improve the national
regulatory framework in this area. The inception project report was prepared, the initial
project stage was completed: first revisions of the structure and contents of the document
were developed and submitted to NRPA for review, comments were received and are
being addressed.

Projects GUIDELINE, EXPERIENCE, PREPAREDNESS

These projects were started in spring 2017:

Project GUIDELINE: Development of general regulatory requirements for the structure and
contents of NPP emergency documentation. The project is aimed at eliminating the threats
identified in the Report [2] (for threat elimination status, see Sections 3 and 8.2). The
project objective is to improve the regulatory framework through development of the
regulation ‘Requirements for the Structure and Contents of Emergency Documentation’ to
establish requirements for the development, application, review and updating, including
regulatory follow-up, of emergency documentation packages for Ukrainian NPPs. The
project is in its inception phase.

Project EXPERIENCE: Development of guideline for assessment of safety culture and
human and organizational factors in operating experience analysis. The project is aimed at
eliminating the threats identified in the Report [2] (for threat elimination status, see
Sections 3Feil! Fant ikke referansekilden. and 8.2). The project is aimed at increasing
operational safety of Ukrainian NPPs by prevention of operational events caused by human
and organizational factors and more effective application of operating experience. A
guideline for assessment of safety culture and human and organizational factors in
operating experience analysis for Ukrainian NPPs shall be developed in the project to
improve effectiveness in identification of inspection areas, planning of inspections and
general regulatory oversight. The project is in its inception phase.

Project PREPAREDNESS: Enhancing emergency preparedness and response in Ukraine. The
project is aimed at eliminating the threats identified in the Report [2] (for threat
elimination status, see Sections 5Feil! Fant ikke referansekilden. and 8.4). The project
objective is to revise the Radiation Emergency Response Plan [92], which is the main
regulatory document that identifies emergency response and preparedness measures in
Ukraine. This project will promote harmonization of the national legislative and regulatory
framework on emergency preparedness and response with current IAEA requirements and
Euratom Directives. The project is in its inception phase.
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9.1.4  Planning of other activities within cooperation

At working (coordination) meetings that are periodically held in Kyiv or Oslo, the status of projects
within cooperation between the SNRIU and NRPA is reviewed, current issues are solved and future
activities are planned.

' - N i
. :.UL

Fig. 9.2 Working meeting between NRPA, SNRIU and SSTC NRS. March 2017, SSTC NRS office, Kyiv

Fig. 9.3 Ukrainian delegation at working meeting between NRPA, SNRIU and SSTC NRS. May 2017, NRPA
office, @sterds

One of the common decisions accepted by the SNRIU and NRPA upon two recent meetings was to
carry out threat reassessment, whose results are provided in this Report and develop the Roadmap
for cooperation between the SNRIU and NRPA for 2018-2020.

9.2  Cooperation between SNRIU and US NRC

Since 2000, cooperation is carried out according to the Memorandums of Meetings between the
U.S. NRC and the SNRIU (Memorandum), which define and agree areas of cooperation for a certain
period of time and the list of detailed tasks planned for the implementation by the parties: U.S.
NRC, SNRIU and SSTC NRS.

In determining the areas of cooperation, one shall consider, on the one hand, available experience
and achievements of previous periods, and, on the other hand, current situation in Ukraine and
challenges faced by the SNRIU.

The current Memorandum of Meeting for 2016-2017 [125] was signed by managers of the U.S. NRC
and the SNRIU in March 2016 during the Annual Regulatory Information Conference (Fig. 9.4).
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Fig. 9.4 Signing the Memorandum of Meeting for 2016-2017, Rockville, Maryland, 9 March 2016 (center:
Stephen G. Burns, Serhii Bozhko)

The Memorandum [125] defines 13 areas and 43 detailed tasks in the areas and is one of the most
extensive documents for the entire period of bilateral cooperation. The detailed tasks cover the
following areas:

- systematic strengthening of SNRIU and SSTC NRS capabilities in obtaining and efficient use
of a wide range of state-of-the-art computer codes (thermal hydraulics, neutron physics,
radiological consequences, etc.) and developing relevant models for independent
assessment of safety justifications provided by the licensee;

- support of the SNRIU and SSTC NRS in carrying out a number of urgent tasks (licensing of
NPP power uprate; comprehensive use of risk-informed approach to NPP safety regulation,
etc.);

- general support and strengthening capacities of SNRIU and its territorial State Inspections
to fulfil the assigned functions, develop relevant infrastructure.

Activities undertaken within cooperation under the Memorandum [125] are mainly focused on
SNRIU support in overcoming threats and challenges described in Section 3 of this Report. The
areas and scope of US NRC and SNRIU cooperation for 2018-2020 will be defined by the end of the
current year and the beginning of the next year.

9.3  Coordination of efforts - Information Sharing Initiative (1SI)

Many countries worldwide has been developing bilateral cooperation with Ukraine, many of them
provides different type of support to Ukrainian authorities and organisations. Information Sharing
Initiative initiated by NRPA and Ministry of Foreign Affairs of Norway aims to bring together key
Ukrainian partners and other involved international community to ensure coordination and
compatibility at the implementation level. Information Sharing Initiative on nuclear and radiological
security cooperation in Ukraine has aim to avoid duplication and provide better coordination
between similar types of bilateral activities in Ukraine. The need for sharing information and
discussing lessons learned is of high importance.

9.4  Current INSC Projects for Strengthening SNRIU Capabilities

The overall scope and areas of support provided by the European Commission to SNRIU within the
Instrument for Nuclear Safety Cooperation (INSC) are described in the recent paper [126] of EC
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representatives directly involved in this process. Below there the brief information is presented on
the current and planned INSC projects for which SNRIU is the beneficiary.

9.4.1

Support in safe management of radioactive waste

As of autumn 2017, the following INSC projects are conducted in this area:

UK/TS/46 Support to SNRIU in the field of radioactive waste management [97]. Duration of
the project is from April 2014 to January 2018. The project objective is to ensure efficient
safety regulation of radioactive waste management according to priority issues foreseen
by the National Ecological Program of Radioactive Waste Management in Ukraine. The
project tasks are aimed at support to regulation of the priority safety issues:

national organization and comprehensive radioactive waste management;

definition of characteristics, monitoring and control of radioactive waste and
clearance of radioactive materials from the regulatory control;

assessment of the existing radioactive waste temporary storage sites and
temporary radioactive waste storage/disposal facilities located in the Chornobyl
exclusion zone;

construction of facilities aimed at radioactive waste processing and radioactive
waste transport;

in the context of long-term storage of high-level long-lived waste;

safety of developing the concept for the confinement of high-level long-lived
radioactive waste in stable deep geological formations.

UK/TS/48 Safe radioactive waste management at Vektor industrial complex in the
Chornobyl exclusion zone [93]. Duration of the project is from June 2015 to June 2018. The
project objective is to implement state-of-the-art safety assessment methodologies and
best European practices into regulatory activities related to safe radioactive waste
management at Vektor industrial complex in the exclusion zone. The project tasks are
aimed at providing support to regulation of priority tasks related to:

clearance from regulatory control;

safe construction and operation of radioactive waste processing facilities;
safety of radioactive waste storage and disposal facilities;

disposal of high-level and long-lived waste in geological formations.

Within INSC project [48], which will be launched soon, a separate component Support of the
regulatory activity under implementation of the modern safe technologies of radioactive waste
management and remediation (Project UK/TS/56) is envisaged. The project is also aimed at support
of the SNRIU in the stated area. Besides, one of SNRIU proposals to the INSC Action Plan for 2018
[59] is also related to this issue.

The ongoing or planned activities within INSC projects listed above are focused on SNRIU support
into overcoming threats and challenges described in Section 6 of this Report.

9.4.2

Support in safety regulation of nuclear installations and improvement of requlatory
framework on nuclear and radiation safety

As of autumn 2017, the following INSC projects are conducted in this area:

UK/TS/49 Licensing of new nuclear subcritical facility — neutron source based on an electron
accelerator-driven subcritical assembly [61]. Duration of the project is from June 2015 to
June 2018. The project objective is to strengthen SNRIU activities in licensing of the
neutron source based on an electron accelerator-driven subcritical assembly. The project
tasks are aimed at support to regulation of priority issues:
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9.6  Availability of the international support for the period 2018 — 2020

The table below summarizes the information about the international support aimed at assistance
of the SNRIU under mitigation of the threats identified in each specific area, subject of the threat
assessment.

Table 9.2 International support to SNRIU for mitigation of the identified threats

SNRIU Partners NRPA US NRC EU (INSC) Other
Area of
threat assessment

Organization and general principles for

activities of Regulatory Authority 2018 - 2020 2018 - 2020
Safety of nuclear installations 2018 - 2020 2018 - 2020
Radioactive material transportation 2018 - 2020

Emergency preparedness and response 2018 - 2020 2018 - 2020
Radioactive waste management and

decommissioning 2018 - 2020 2018 - 2020
Radiation safety 2018 - 2020 2018 - 2020

Colored sections in the table mean the ongoing projects which are in place in a respective area with
a respective partner. Colored sections with dates mean that the respective activities are planned
for the next three years. Blanc sections in the table mean that there are no ongoing projects and no
activities are planned yet in a respective area. Dates in the blanc section means that the respective
proposals for cooperation with certain partners are developed by the SNRIU.

Thus, the on-going bilateral projects between NRPA and SNRIU (see para 9.1) cover majority of the
areas, which are subjects of assessment presented in this Report. Proposals for further activities,
directed to eliminate some highly prioritized threats (see Section 8) will be presented in the
Roadmap of the cooperation for the period 2018 — 2020 and will cover all areas of the threat
assessment.

As it was mentioned in para 9.2 of this Report, cooperation between the US NRC and the SNRIU is
carried out according to the Memorandums of Meetings. The on-going Memorandum of Meeting
for 2016-2017 [125] mainly focuses on the SNRIU support in overcoming threats described in
Section 3 of this Report, but at the same time, there are particular tasks dedicated to cope with
challenges in other areas listed in Table 9.2. Further directions and scope of US NRC and SNRIU
cooperation will be defined at the beginning of the next year.

The INSC projects (see para 9.4), which are currently in progress, consist of a set of components
directed to enhance relevant SNRIU capabilities in the areas defined in Table 9.2. The SNRIU
proposals to the INSC Action Program for 2018 [59] also relate to similar technical topics.

Cooperation of the SNRIU with other international partners, briefly outlined in Table 9.1 above,
also covers all areas of performed threat assessment. It is envisaged that such a cooperation will be
continued in the future under mutual agreements of the interested parties.

Finally, it is necessary to point out that the SNRIU permanently takes respective efforts to ensure
that any overlapping under planning and implementing of the international activities be avoided.
Consideration of this important issue is of course the key element of the procedure for developing
project proposals being applied under NRPA and SNRIU cooperation since its beginning.
Traditionally, this issue is a subject of the detailed technical discussions between Norwegian and
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Ukrainian colleagues before making decisions to launch any specific project. The same approach is
applied by SNRIU under planning and implementing the activities with other partners. The
effectiveness of this approach was recently verified and assessed positively by auditors under the
project [131] arranged by the European Commission.

10 Conclusions

The Ukrainian regulatory threat assessment aimed at a comprehensive analysis of the SNRIU’s
activities, as a central executive authority entrusted with state regulation of nuclear and
radiation safety. This second assessment was made by SNRIU with support of NRPA. The first
such assessment in 2015 has provided a solid basis for further bilateral projects which have
already been successfully implemented or are in progress now. This Report presents the results
of the aforementioned assessment which main objective was to make a detailed analysis of the
SNRIU activities considering the current challenges and identifying weak points in regulatory
framework, licensing and oversight, with planning of measures for their further elimination or
mitigation.

The threat assessment has identified directions for regulatory enhancements in the area of
safety of nuclear installations, radioactive materials transport, emergency preparedness and
response, radioactive waste management and decommissioning, radiation protection, and
nuclear security.

In some cases, activities dedicated to the mentioned regulatory enhancements are currently the
part of ongoing bilateral projects between NRPA and SNRIU. Presently, respective efforts of
both agencies are focused on elimination of the identified gaps in Ukrainian legislation in the
following areas:

radiation protection in use of radiation sources;

— regulatory framework for all stages of radioactive material transport;
— regulation in decommissioning of nuclear facilities;

— regulatory requirements for NPP emergency documentation;

— assessment of safety culture and human and organizational factors in operating experience
analysis;

— regulatory requirements that define emergency response and preparedness measures in
Ukraine.

Owing to the comprehensive support of NRPA, Ukrainian experts use an opportunity to consider
the best European approaches and standards in the development of relevant regulatory
requirements. All stakeholders — such as the Ministry of Health of Ukraine, State Agency of
Ukraine on Exclusion Zone Management, Ministry of Ecology and Natural Resources of Ukraine,
Ministry of Energy and Coal Industry of Ukraine, other governmental bodies participate both in
the development of regulations and in their approval process in accordance with the general
procedure (providing comments on a draft, participating in the target working meetings, etc.).

In several cases, mitigation of the identified threats is the objective of ongoing or planned
projects of SNRIU with other international partners. Thus, activities undertaken in cooperation
with the US NRC are focused on strengthening the SNRIU capacities due to obtaining and
efficient use of a wide range of state-of-the-art computer codes; developing relevant models for
independent assessment of safety justifications provided by a licensee; and general support to
SNRIU and its regional State Inspections to fulfil their functions, and develop relevant
infrastructure. The EU INSC projects, on-going and planned by the EC Directorate General for
International Co-operation & Development also aim at effective support to and further

99



STRALEVERNRAPPORT 2018:5

development of SNRIU as an independent national nuclear regulator with high professional
competence and capacity.

Finally, the completed threat assessment helped SNRIU to identify a number of new challenges
to regulatory activities in Ukraine. To cope with them properly SNRIU will request further
assistance of NRPA. All those challenges and the SNRIU proposals for their mitigation will be
described in the Roadmap of Cooperation between NRPA and SNRIU for 2018-2020. While
developing Roadmap and defining contents of the proposed projects, special consideration was
given to avoid duplications and/or overlapping of the Roadmap proposals with other SNRIU
activities at national and international level, which are on-going or planned. The above
Roadmap for 2018-2020, based on the threat assessment results presented in this Report, will
systemize further NRPA and SNRIU activities for continuation of efficient cooperation within the
areas identified in the Agreement [1].
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