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The State Scientific and Technical Center for Nuclear and Radiation Safety (SSTC NRS), a Ukrainian enterprise
with a 29-year experience in the area of scientific and technical support to the national nuclear regulator (SNRIU),
has been actively involved in international research activities. Participation in the IAEA coordinated research
activities is among the SSTC NRS priorities. In the period of 2018-2020, the IAEA accepted four SSTC NRS proposals
for participation in respective Coordinated Research Projects (CRPs). These CRPs address scientific and technical
issues in different areas such as: 1) performance of probabilistic safety assessment for multi-unit/multi-reactor sites;
2) use of dose projection tools to ensure preparedness and response to nuclear and radiological emergencies; 3)
phenomena related to in-vessel melt retention; 4) spent fuel characterization.
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This article presents a brief overview of the abovementioned projects with definition of scientific contributions
by the SSTC NRS (participation in benchmarks, development of methodological documents on implementing
research stages and of IAEA technical documents (TECDOC) for demonstration of best practices and results of

research carried out by international teams).
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Introduction

The SSTC NRS as a Technical Support Organisation
to the Ukrainian nuclear regulator (SNRIU) has perma-
nent and wide interest in developing and strengthen-
ing its scientific and technical research potential for
further effective use of the accumulated knowledge,
skills and experience primarily for the benefits of the
safety regulation system in Ukraine.

With this strategic approach, the SSTC NRS fo-
cused many of its efforts on establishing, developing
and expanding international cooperation. Partner-
ship of the SSTC NRS in research activities has been
growing steadily through various bilateral projects,
involvement in projects under the EURATOM research
and training programmes, and participation in the
IAEA coordinated research activities.

During the last decade, the IAEA extensively used
Coordinated Research Projects (CRPs) as an effective
international cooperation instrument to organize
and support implementation of coordinated research
activities in several priority areas of common interest
for developing and developed Member States.

Through the CRP scheme, the IAEA implements
a coordinated approach to the topical research
providing a simple, direct and prompt procedure
for research proposers to get involved in
coordinated research activities by contributing with
complementary research projects.

The SSTC NRS' first experience with CRP refers to
the project «Testing of the TRANSURANUS Computer
Code by Joint Solution of Test Problems within FUMAC
project» implemented in 2014-2017. The SSTC NRS
contributed by preparing a computer benchmark for
advanced WWER-1000 fuel (TVSA-12) for rods with
and without gadolinium and maximal energy release,
and performing calculations relevant for FUMAC.

Since 2018, the SSTC NRS participation in the IAEA
coordinated research activities has been expanding
year by year. At the beginning of 2021, the SSTC NRS
is carrying out four research contracts contributing to
the following CRPs:

1. CRP 131031 «Probabilistic Safety Assessment (PSA)
Benchmark for Multi-Unit/Multi-Reactor Sites (MUPSA)»;

2. CRP J15002 «Effective Use of Dose Projection
Tools in the Preparedness and Response to Nuclear
and Radiological Emergencies»;
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3. CRP J46002 «Developing a Phenomena Identifi-
cation and Ranking Table (PIRT) and a Validation Ma-
trix, and Performing a Benchmark for In-Vessel Melt
Retention (IVMR)»;

4, CRP T13018 «Spent Fuel Characterization (SFC)».

The main information on the aforementioned
CRPs is presented below with a more detailed de-
scription of the research contributions already made
to date and expected from the SSTC NRS in the imple-
mentation of a particular CRP.

CRP 131031 «Probabilistic Safety Assessment
(PSA) Benchmark for Multi-Unit/Multi-Reactor
Sites» (2018 - 2022)

The IAEA call for proposals for participation in this
CRP (November 2017) defined its scope as to share
expertise and participate in common benchmark cal-
culations. These calculations will involve the develop-
ment of Multi-Unit/Multi-Reactor Probabilistic Safety
Assessment (MUPSA), based on single-unit PSAs avail-
able in Member States. The researchers from 14 coun-
tries participate in this MUPSA project: Argentina,
Canada, China, Finland, Ghana, Hungary, India, Paki-
stan, Republic of Korea, Romania, Russian Federation,
Tunisia, Ukraine and United Arab Emirates.

At many NPP sites, several units/ reactors of
the same or different designs, types or age are lo-
cated. As ordinary practice, so far PSAs have been
performed for single NPP units to estimate the risk
arising from their damage. To determine the risk for
a site with multiple units/reactors, the risks of indi-
vidual units were summed up or combined. Poten-
tial interactions during emergency at a multi-unit
site (especially due to external impacts) were not
taken into consideration. No assessments of risks
arising from the equipment shared between the
units were made. The IAEA publications [1], [2] ad-
vise that multi-unit effects have to be considered
but they have not been instrumented for practical
performance of such analyses. The benchmark ex-
ercise initiated by the IAEA as CRP MUPSA supports
international knowledge exchange, and is expect-
ed to facilitate improvements in the PSA methods.
The main novel research aspect in this CRP is evaluat-
ing qualitative insights for safety based on MUPSA in
the context of specific site/layout features.
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In the MUPSA project, SSTC NRS participates in the
following tasks:

defining a list of aspects significant for multi-unit ef-
fects (hazards, common systems and buildings, mutual
impact, etc.) and developing an approach to their con-
sideration in the models of Level 1 and 2 PSA;

studying results of PSA for certain aspects to deter-
mine significant risk contributors related to multi-unit
features of the site.

The SSTC NRS focuses its studies on the Rivne NPP
site (Figure 1) having some specific features that are
interesting from the viewpoint of assessment within a
multi-unit PSA, in particular:

units of two different designs are located at the site,
namely: Units 1 and 2 with WWER-440/213 and Units 3
and 4 with WWER-1000/320;

Units 1 and 2 have several interconnections, for ex-
ample: common central hall and some common equip-
mentinit;

in-house cross sectional power supply of the power
units is provided;

generated electricity of the site is supplied by
common lines of 330 kV and 750 kV switchyard
energy system.

As the first step of the study, interconnections be-
tween the units were analysed and multi-unit aspects
of the site were determined based on analysis of the
safety justification and operational documents for Units
1-4 and the site as a whole. Based on the determined
multi-unit aspects, Rivne Units 1 and 2 were selected for
further study, which included the following steps:

selection of a representative multi-unit initiating
event to perform core damage frequency (CDF) estima-
tion (initiating event T8 «Loss of Essential Service Water
System» was selected);

integration of Level 1 and Level 2 PSA models of
Units 1 and 2 into one model;

modification of Level 1 and Level 2 PSA models to
consider interconnections of Units 1 and 2;

estimation of the multi-unit CDF and early release
frequency (ERF) for the selected initiating event.

Participation in the IAEA Coordinated Research Projects

The CDF and ERF were calculated in relation to in-
ternal initiating events in reactor full power operation
in order to verify the PSA models regarding internal ini-
tiating events for reactor full power operation. Within
the analysis, the existing PSA model of Unit 2 was cor-
rected for further combination of the models of Units
1 and 2 and estimation of the multi-unit CDF/ERF. The
preliminary results of multi-unit CDF and ERF estima-
tion showed a significant decrease in these parameters.

At present, the MUPSA team, including the SSTCNRS,
is preparing the IAEA TECDOC «Probabilistic Safety
Assessment Benchmarks for Multi-Unit/ Multi-Reactor
Sites». The TECDOC provisions and experience gained
in the MUPSA project will be used by the SSTC NRS in a
regulatory review of the PSA studies for Ukrainian NPPs.

CRP J15002 «Effective Use of Dose Projection
Tools in the Preparedness and Response to
Nuclear and Radiological Emergencies»
(2019 - 2022)

IAEA CRP J15002 is implemented by experts in
emergency preparedness and response representing
the world’s leading institutions including researchers
from France, China, Canada, US, Spain and Ukraine.
It is one of the projects addressing emergency pre-
paredness and response issues whose main aims and
outcomes lie in the practical domain.

The dose projection tools are a valuable instrument
for the decision-making. Every update to the existing
codes and instruments enhances their capacities
and strengthens the reliability and robustness of the
output data.

The project is focused on the dose projection
as the most solid ground for making decisions on
protective measures in case of a major accident.
In particular, the research component of the project
consists in study of models used in practice and un-
derstanding their limitations. Importantly, the project
resorts to the benchmarking, which is a valuable instru-
ment often referred to as «the most honest measure of

Figure 1 - Rivne NPP site
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success» due to its ability to quantify the performance
of codes and related methodologies, and to identify the
room for improvement. Having certain experience in
benchmarking of dose projection tools, the SSTC NRS
joined the work of IAEA IEC team under this Project.

This project provides responsible institutions with
a platform for cooperation and exchange of ideas and,
therefore, contributes tremendously to the continuous
improvement in the efficiency of the modelling tools.

One of the SSTC NRS functions in the support of
the national nuclear regulator in emergency prepared-
ness and response is fulfilled through participation
of SSTC NRS experts in the SNRIU Information and
Emergency Center (hereinafter — IEC). Although the
dose projection tools provide the fastest and the most
available data to support the decision-making, the real
measurements on the affected site, in the vicinity or
on the contaminated territories along the radioactive
plume provide more reliable and comprehensive infor-
mation. However, taking into consideration the time
constraints and the large territories to be monitored,
it is important that the resources for real-time emer-
gency monitoring are channelled to support of the IEC,
and not just for the collection of random measurement
data. Such synergy can be achieved through the joint
use of a decision support system and a mobile labora-
tory during a nuclear accident.

This scientific goal pursued by the SSTC NRS gave
the name to the research carried out by its experts
under the contract with the IAEA in the framework of
CRP J15002. The necessity to consolidate the available
resources to enhance the efficiency of dose projection
by the IEC has been a matter of utmost urgency to the
SNRIU and SSTC NRS with regard to the wildfires reg-
ularly breaking out on the territories affected by the

Figure 2 - SSTC NRS emergency crew performing
radiological survey in Kyiv after a storm during wildfires
in the Chornobyl Exclusion Zone (April 2020)
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Chornobyl accident, placing Ukraine among the few
countries who systematically face the need to mount
emergency activities in response to a real radiolog-
ical threat [3], [4]. Although the wildfires only lead to
the re-distribution of radioactive contamination in
the environment and thus do not require full-scale in-
volvement of the IEC, the proximity of the Chornobyl
exclusion zone to Kyiv makes these events a subject of
significant public concern (Figure 2).

Two basic instruments used by the SNRIU/SSTC NRS
in support of emergency preparedness and response
during wildfires are the RanidSONNI mobile laboratory
and the JRODOS European decision support system. It
was noted that the simulation used to determine loca-
tion and time of air sampling and field measurements
improved the efficiency of the real-time monitoring,
and the measured and modelled concentrations con-
verge with sufficient accuracy [5] (Figure 3).

Taking into consideration the larger (and faster to
sample and measure) airborne contamination, which
might be expected during a nuclear accident, the idea
of the joint use of the abovementioned tools seems to
be very promising. However, to reach perfect and effec-
tive synchronization, a set of procedures needs to be
developed and practically tested.

The first year of SSTC NRS work under the project
was focused on the capability analysis of an «ideal»
emergency response laboratory vehicle, and on the
definition of a unified list of parameters to link the stag-
es of modelling with the real-time measurements. The
optimal configuration of the mobile laboratory would
be a shielded van (or a trailer) with increased travel ca-
pability, a reliable wireless communication channel
for the quick exchange of information with the control
center operated by environmental monitoring experts

Figure 3 - RanidSONNI mobile laboratory arrived at the
recommended location for aerosol sampling during
wildfires in the Chornobyl Exclusion Zone (April 2020)
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with an adequate level of proficiency in use of per-
sonal protective equipment, environmental sampling
equipment, and knowledge of laboratory techniques,
equipped with the certain measurement tools capa-
ble of providing measurements necessary to support
the modelling according to the chosen parameters.
With minor and generally amendable weaknesses,
the RanidSONNI mobile laboratory meets the require-
ments of the IEC expert operating JRODOS.

The current year is devoted to developing the re-
sponse action timeline for the mobile laboratory along-
side with outlining the radiation protection measures
of the emergency crew. After the field testing (planned
for the last year of the project), these timelines will
become the basis for methodological recommenda-
tions on the joint use of the mobile monitoring tool
and the decision-support system in case of a nuclear
emergency at a light-water reactor. Containing, among
the procedural arrangements, the basic requirements,
principles and recommendations for such a consoli-
dation, this document will be universal and applicable
to any configuration of the mobile laboratory and any
dose projection tool and thus will enhance the SNRIU
capabilities in emergency preparedness and response.
This research may also contribute to strengthening of
IAEA-TECDOC-1092 «Generic Procedures for Monitor-
ing in a Nuclear or Radiological Emergency» in the light
of evolution of real-time tools for the projection of ra-
diological consequences.

CRP J46002 «Developing a Phenomena
Identification and Ranking Table (PIRT)
and a Validation Matrix, and Performing
a Benchmark for In-Vessel Melt Retention
(IVMR)» (2020 - 2024)

After the Fukushima-Daichi accident in 2011, the
practices and approaches to NPP design and opera-
tional safety were re-evaluated worldwide, resulting
in the development of more stringent requirements
that are reflected in new or revised IAEA and WENRA
documents [6], [7] and have been adopted (or are be-
ing adopted) in national regulations. In particular, the
concept of design extension conditions (DEC) with or
without core melting has been introduced and needs
to be addressed in the design of new NPPs by incorpo-
ration of dedicated safety features which are capable of
preventing or mitigating the events considered in DEC.
For existing NPPs, these requirements shall be used to
identify reasonably practicable safety improvements
that can be implemented to further enhance safety of
NPP operation (para. 1.3 [6], F1.2 [7]).

For DEC with core melting, the main plant objec-
tive is to preserve integrity of the containment as the
last safety barrier preventing uncontrolled radioac-
tive release to the environment. In particular, para.
5.30 of SSR-2/1 [6] requires that the containment and
its safety features shall be able to withstand extreme

[AEPXABHE MIAMPUEMCTBO
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Figure 4 — In-vessel melt retention [8]

scenarios that include, among other things, melting
of the reactor core.

One of the accident management strategies that al-
lows eliminating a number of potential threats to the
containment integrity after melting of the reactor core
is the in-vessel melt retention (IVMR) (Figure 4).

The strategy is based on flooding of the reactor
cavity and establishing cooling of the reactor pressure
vessel (RPV) from the outside (by coolant heating and
evaporation), thus enabling the heat removal from the
molten corium relocated to the reactor lower plenum
in order to avoid RPV failure. If successful, the strategy
eliminates the potential of ex-vessel steam explosions,
containment basemat melt-through, and generation
of significant amounts of hydrogen from molten cori-
um-concrete interactions at the ex-vessel severe acci-
dent progression phase.

The idea of IVMR strategy was proposed and
implemented at the Loviisa WWER-440 NPP in Finland
and was further developed and incorporated to
other NPP designs, e.g., Westinghouse AP600 and
AP1000 NPP, Korean APR-1400 (with combined
in-vessel and ex-vessel cooling) and others [8, ch.6.3.2].

Regardless of the progress achieved in developing
the methodology for evaluation of IVMR, as well as in
experimental and analytical activities, significant inter-
est exists within the community of designers and an-
alysts to the various aspects of the strategy phenom-
enology and effectiveness justification [9], especially
as applied to medium- and high-power reactors. Con-
sidering this, in 2020 IAEA commenced a new coordi-
nated research project «Developing a Phenomena
Identification and Ranking Table (PIRT) and a Validation
Matrix, and Performing a Benchmark for In-Vessel Melt
Retention (J46002)» with the main objective of harmo-
nizing the international understanding of scientific and

technological bases underpinning the crucial parts of

safety demonstration of the IVMR strategy [10].

The CRP is planned to be performed within the fol-
lowing four years and consists of four main tasks [10],
including:

development of PIRT identifying and ranking the
phenomena relevant for IVMR strategy;
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development of a validation matrix that provides a
link between the IVMR phenomena, relevant test facil-
ities and experiments (including separate-effect tests
and integral tests), and selection of high-quality experi-
mental data that can be used for validation of computer
code models for simulation of the IVMR strategy;

benchmark involving code-to-code comparison
and comparison with experimental data on individ-
ual IVMR phenomena selected based on PIRT. The
objective of the benchmark is to characterize the
capabilities of currently implemented code models
to adequately simulate the phenomena of interest
as well as to provide the input for further improve-
ment of computer code models and uncertainty
reduction;

analytical benchmark of a comprehensive IVMR
scenario to demonstrate improvements in the models
resulting from the individual phenomena benchmark.

Under this CRP, the IAEA joins scientists and re-
searchers from Canada, China, France, Germany, Korea
and other countries, and provides a platform facilitat-
ing interactions among experts on the phenomeno-
logical and methodological aspects of IVMR strategy
evaluation.

In the framework of this project, the main SSTC NRS
effort will be focused on performing computer
simulations within the CRP benchmark activities
including the individual phenomena benchmark and
analytical benchmark of the comprehensive scenario.
For these purposes, the MELCOR code will be used.
The results of SSTC NRS simulations will be compared
with the ones obtained by other project participants
and with experimental data (provided that these results
are made available within CRP) with the objective to
evaluate the applicability of the code models and of
simulation techniques used for modelling the IVMR.

This effort will enhance the SSTC NRS understand-
ing of IVMR phenomenology, methods and approaches
that are used worldwide for the safety demonstration of
IVMR strategy and will extend the scientific knowledge
and background necessary for performing the main
SSTC NRS objective of providing the technical support
to the Ukrainian regulatory authority. Participation in
the project becomes of particular importance in the
light of the operating organization plans to re-initiate
construction of Khmelnitsky NPP Units 3 and 4, where
IVMR is being considered as the main component of se-
vere accident management strategy.

CRP T13018 Spent Fuel Characterization
(2020 - 2024)

The characterization of spent fuel is an important
component of safety substantiation in various steps
of spent fuel management, and the project makes an
emphasis on the steps of spent fuel storage, transport
and conditioning for disposal. The objective of this CRP
is to support sharing information among all countries

ISSN 2073-6321. AApepHa Ta pagiauiiHa 6e3neka 1(89).2021

that deal with nuclear fuel regarding assessment of its
characteristics during all stages of fuel management.
This objective is achieved by gathering information
regarding the approaches to characterization that
have been taken and are being developed for the var-
ious steps of spent fuel management (SFM), including
the validation of models, techniques and procedures.
The leading institutes from Finland, Lithuania, Mexico,
Netherlands, Republic of Korea, Romania, Slovenia,
Spain, Sweden, Switzerland, UK and Ukraine take part
in the project. Different types of techniques for analysis
of fuel characteristics are provided such as destructive,
non-destructive and modelling. Of all the proposals
submitted to the IAEA, 11 research agreements and
7 research contracts were selected and accepted.
Among the accepted proposals, four have an exper-
imental basis, 11 have a modelling basis and three
involve both aspects. Research deals with fuel types
such as AGR, BWR, CANDU, PWR, RBMK, and WWER
accounting for a worldwide variety of operating
nuclear facilities [11].

The SSTC NRS will contribute to the project results
by sharing information among the participants on the
WWER-1000 fuel isotopic inventory and source term
after in-core irradiation. The information will be based
on the spent fuel characterization with account of
associated nuclear data uncertainties and using vali-
dated and best-estimate computer codes, NPP realistic
burnup data, and modern nuclear data libraries.

An essential safety factor for long-term (50 years
and more) storage of spent fuel assemblies is the avail-
ability of information both regarding the integral pa-
rameters of spent nuclear fuel (SNF) and the distribu-
tion of its local characteristics. Significant non-unifor-
mities in the distribution of local characteristics might
lead to accelerated local degradation of SNF elements
and consequently result in significant limitation of the
feasibility, conditions and terms of its storage.

As usual practice, the SNF characteristics (isotopic
composition, residual energy release, etc.) are defined
for a fuel assembly as averaged values with account
of averaged operating parameters. Nevertheless, it
is well known that a number of operational param-
eters may reveal significant heterogeneities in both
axial and radial directions within a fuel assembly.
Such operational parameters include the coolant
temperature and density, distribution of energy re-
lease power, neutron flux and others. Local non-uni-
formities and fluctuations in operational parame-
ters lead to local changes in the SNF characteristics.
This might lead to a local excess of the allowed
limit values of the SNF characteristics and, as a re-
sult, to SNF local damage, which is unacceptable for
the storage safety.

Change of fissile isotopes in the axial direction
of a fuel assembly can serve as a good example of
how non-uniformities of such operational param-
eters affect fuel characteristic. Calculations of iso-
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topic change with different moderator densities
(Figure 1 presents the results for three density values:
9,.4=0.753 g/cm? being typical for the lower reactor
core part, g__=0.716 g/cm’ for the middle core part
and g__=0.685/cm’ for the upper core part) show
that deviations of the neutron energy spectra due to
different moderator densities can give a valuable dif-
ference of nuclide concentration for the same burnup
(up to 10% for °Pu, Figure 5) [12]. Moreover, significant
non-uniformity of fuel characteristics is caused by bur-
nup redistribution over the period of fuel operation in
the reactor core in both the axial and radial direction.
Burnup distribution in the radial direction for a stan-
dard WWER-1000 fuel assembly after 4-year operation
is presented in Figure 6, indicating 15% burnup distor-
tion for different fuel pins within the same assembly.

Participation in the IAEA Coordinated Research Projects

Figure 5 - Change of %°Pu concentration during fuel
burnup

Figure 6 - WWER-1000 FA burnup (MW- d/kgU) distribution after 4-year operation
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Therefore, the specific objective of the research
project proposed by the SSTC NRS is to analyse the
impact of such possible local changes in operational
parameters on the distribution of local SNF charac-
teristics and on the integral values of SNF charac-
teristics. First, this relates to characteristics of spent
nuclear fuel such as residual energy release, activity,
distribution of fissile isotopes, etc.

The study will be performed for the selected
representative types of fuel assemblies used in
WWER-1000 reactors of Ukrainian NPPs (e.g., for
fuel assemblies produced by TVEL in Russia and
Westinghouse in the USA [13]) by numerical
simulation using best-estimate models for the
SCALE software package. In the frame of this CRP, the
SSTC NRS is performing analysis of the characteristics
of various types of fuel that is in operation and storage
at Ukrainian NPPs (enrichment and its distribution;
presence, quantity and distribution of burnable
absorbers, uranium mass per fuel assembly; structural
materials; allowable burnup depth; allowable uneven
distribution of energy release and temperature,
etc.) with the aim to select one/two representative
types of fuel assemblies for further modelling. After
the development of computer models using first at
all the SCALE software package, local irregularities
associated with the fuel fabrication technology
and operating conditions that are typical for fuel
assemblies used in WWER-1000 reactors at Ukrainian
NPPs will be analysed.

Sharing results of the performed analysis with
other partners will contribute to:

exchange of information on the state-of-the-art
methods, calculation techniques and codes for spent
fuel characterization at various steps of spent fuel
management after the end of nuclear fuel operation
in the reactor core;

improving relevant knowledge on WWER-1000
spent fuel characteristics and their evolution until
disposal;

identifying the potential for further cooperation
among the research organisations dealing with
similar analysis and other reactor types.

The analysis performed in the framework of the
project will enhance the SSTC NRS capabilities in
activities related to technical review of materials
on safety substantiation of spent fuel management
from all 15 units of four Ukrainian NPPs (13 units with
WWER-1000 reactors and 2 units with WWER-440
reactors) that are in operation now. The SFM activ-
ities will mostly address storage of SNF after initial
cooling in the spent fuel pool from six units of the
Zaporizhzhya NPP at the on-site dry interim spent
fuel storage facility and storage of fuel from other
power units in a separate dry interim storage facility
that is under construction now.
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Conclusions

The SSTC NRS considers its expanding experience
of participation in the IAEA coordinated research
activities as being very positive. Over the last seven
years, the SSTC NRS became a partner organisation
for the IAEA in five Coordinated Research Projects.
An application has recently been submitted to the
IAEA for participation in a new CRP related to water
resource management in mining areas.

The main incentives for the SSTC NRS involvement
in the international cooperation organized, supported
and coordinated by the IAEA are as follows:

the IAEA mechanism of CRPs demonstrates to
be a well-organised and efficient platform facilitat-
ing research cooperation of organisations from the
Member States,

the role of a CRP participant enables access to the
state-of-the-art international thematic research, op-
portunities for exchanging technical data, informa-
tion, experience and knowledge in the areas that are
of high practical interest for SSTC NRS and national
nuclear regulator,

CRPs provide a solid basis for cooperation of
partners with different experience, as well as for
professional development of young researchers and
engineers.

As a feedback from the SSTC NRS participation
in CRPs, the scientific and technical potential of the
enterprise is increasing in various areas. This leads
to strengthening the SSTC NRS professional compe-
tences and to expanding the spectrum of topics that
could be the subject of in-depth studies to support
regulation of nuclear and radiation safety.
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3MiLHEHHA HayKOBO-TEXHIYHOrO
noteHuiany AHTL APB uepes yyactb
B KOOPANHOBaHUX AOCAIAHNLbKNX
npoektax MATATE

BbanawescbKa 0. B., lymeHiok [1. B.,
OBpieHko 0. M., NMeuepuusa O.B.,
LleByeHKo I. A., EcuneHko 0. B., a6iH O. I.

HepxaBHe nignprnemcTso «[lep>kaBHui
HayKOBO-TEXHIYHWI LEHTP 3 AJepHOI Ta
pagiauinHoi 6e3nekn», M. Knis, YKpaiHa

[epxaBHe NiANPMEMCTBO «JlepxaBHuni
HaYKOBO-TEXHIYHMI LIeHTP 3 AAepHOI Ta pagiauinHol
6e3neku» (OHTL, APB), ninnpnemctBo 3 29-pidyHUM
[JOCBIOM HayKOBO-TEXHIYHOI NIATPUMKN HauioHasb-
HOrO perynsTopa 3 AafepHoi Ta pagiauiiHoi 6e3nekn
(Oep>xaToMperynioBaHHsa), 6epe akTVBHY y4yacTb Y
Mi>KHapOAHIN JOCNiAHULbKIN AiANbHOCTI. YyacTb y
pocnipkeHHax, aki koopanHye MATATE, € ogHum i3
npioputetis AHTL, APB. Y nepiog 2018 - 2020 pokis
MATATE npunHano yotupwm npono3udii LieHTpy wogo
yyacTi Y BignoBigHNX KOOPAWHOBAHUX HayKOBO-AO-
cnigHnx npoekTtax. Lli NpoekTM npucBAYeHi Hayko-
BO-TEXHIYHVM MUTAHHAM Y pi3HUX chepax, 30Kpema:
1) npoBeaeHHA IMOBIPHICHOI OUiIHKK 6e3nekn Ans
6arato6nokoBux/6araTopeakTOpHUX  MagaHUVKIB;
2) BMKOPWCTaHHA iIHCTPYMEHTIB MPOrHO3yBaHHA 4031
nig yac 3abe3neyeHHs rOTOBHOCTI Ta pearyBaHHsA Ha
AfepHi Ta pagionoriyHi Haa3BMYanHi cutyadii; 3) aHa-
Ni3 ABNMLL, NOB'A3aHUX i3 YTPUMAHHAM PO3MnaBy Bce-
peavHi Kopnycy peaktopa; 4) xapaktepusauif Bif-
npaLboBaHOro AAepHOro nanuea.

CTaTTA MiCTUTb KOPOTKUI OrNAf 3a3HauyeHmMX nNpo-
€KTiB 3 BM3HAYeHHAM Haykosoro BHecky IOHTL APB
(yyacTb y MOpiBHANBHNX pO3paxyHKax (6eHUMApPKiH-
rax), nig yac po3pobKM MeToAVNUHMX AOKYMEHTIB 3
npoBefeHHA eTaniB AOCNigXeHb Ta TeXHIYHUX OOKY-
meHTiB (TECDOC) MATATE, 3 BWCBITNEHHAM KpaLux
NpakTVK Ta 3400YTKiB JOC/iAXKeHb, BUKOHAHUX MiXK-
HapOAHUMMN KOMaHAaMM HayKOBLiB).

Knioyosi cnosa: 6aratobnokoBuii (baratopeakTop-
HUN) mangaHumk AEC, iHCTPYMeHTM MPOrHO3yBaHHA
[031, KOOpAMHOBaHI gocnigHuubKi npoektn MATATE,
YTPYMaHHA PO3MnnaBy BCepeayriHi KOprycy peakTopa,
XapakTepu3sadifa BiagnpayboBaHOro naausa.
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