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situation, long-term operation (LTO) of existing nucle-

ar power plants (NPPs) has been identified as a prom-
ising way to achieve the intermediate decarbonisa-

Introduction

The majority of the current nuclear energy in the
European Union (EU), Ukraine, as well as all over the
world, is produced from generation Il and Ill reactors.
However, ~60% of the existing reactors have been
operating for more than 30 years, which means that
these reactors are close to the end of their original
design life. This capacity cannot be fully replaced by
new nuclear reactors immediately. To deal with this
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tion targets in energy transition towards 2050 and is a
common practice in a significant number of countries
with established nuclear programmes. LTO approval
for any reactor requires a comprehensive structural
integrity analysis and ageing management proce-
dures to ensure safe operation of the units for the ex-
tended operation period. These scenarios introduce
many technological and scientific challenges to both
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utilities (to prepare for LTO license extension) and reg-
ulators (to prepare the required regulatory framework
to approve LTO license extension).

Embrittlement of reactor pressure vessels (RPVs)
mainly caused by neutron irradiation is a critical is-
sue for LTO of light-water reactors (LWRs), which are
the dominant type of currently operating reactors
and particularly include pressurized water reactors
(PWRs). RPVs are practically non-replaceable. With in-
creasing reactor lifetime, RPVs are exposed to higher
neutron fluences causing potentially greater embrit-
tlement and thus reducing ductility.

Substantial research has been performed in
various international collaborative research projects,
such as “Treatment of long term irradiation embrit-
tlement effects in RPV safety assessment” (LONGLIFE)
[1], “Prediction of the effects of radiation for reactor
pressure vessel and in-core materials using multi-
scale modelling - 60 years foreseen plant lifetime”
(PERFORM®60) [2] etc., which have helped to improve
the understanding of many open issues in RPV age-
ing phenomena, including flux effect and influence
of chemical/microstructural heterogeneities on RPV
embrittlement. Despite all previous research efforts
on RPV embrittlement, there are several open issues
that require further research to understand the unfa-
vourable synergy between Ni, Mn and Si that affects
the microstructure and mechanical properties of RPVs
at high fluences to elucidate late irradiation effects.

In order to cover existing open issues, new project
“STRUctructural MATerials Research for Safe Long-
Term Operation of LWR NPPs” (STRUMAT-LTO) has
been initiated by 18 scientific organisations from dif-
ferent EU countries including Ukraine and supported
by European Commission with corresponding grant.

In this context, the STRUMAT-LTO project is stra-
tegically intended to address the remaining gaps
in the RPV embrittlement research to support safe
LTO (including > 60 years). So, it is obvious that
STRUMAT-LTO scientific results should be achievable
by scientific community and utilities as well. Usual-
ly, this goal will be reached by effective execution of
project tasks and dissemination of project results.

1. The main aspects of dissemination activities
within the STRUMAT-LTO project

One of the main points of any project implemen-
tation is the dissemination of the obtained results
among the nuclear community, young researchers,
public and other stakeholders. Communication and
dissemination activities are considered as high-
priority elements in European collaborative research
projects funded under the European Horizon 2020
and EURATOM programmes.

In general, term “dissemination” can be explained
as “delivering and receiving the message’, “engage-
ment of an individual in a process” and “transfer of a
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process or product” [3]. Thus, before the dissemina-
tion process will start it is needed to define a several
main key points (KP):

KP1 What exactly should be disseminated from a

project content (as a core objective)

KP2 To whom (target audiences)

KP3 By which way/tools/methods/means.

What exactly should be disseminated (KP1) is
important matter because one the difficulty of any
project may be misunderstanding between outputs
of a project (expected from the viewpoint of a project
team) and awareness of target audience that is wide
enough and comprises the public, newsmakers, scien-
tists, students, postdocs etc. All described points should
be clearly identified at the beginning of any project by
the project team that has to share vision and common
understanding of what it is needed to disseminate to-
gether with a way of describing this activity.

The next important question is definition of target
audience (KP2) or by the other words it is needed to
understand to whom the obtained outputs (final or
intermediate) will be interesting and correspondingly
disseminated. This requires some analysis of various
potential stakeholders that could be interested to get
the results of the project. Term “target audience or
group” can be used to describe the different groups
of stakeholders connected to the project.

Finally, when there is an understanding of the re-
sults to be disseminated and identification of target
audience, the methods and tools for dissemination
need to be defined.

The first and main task of any dissemination pro-
cess is a definition of the aspect - to whom it may
concern? The project team usually understand what
they are trying to achieve but that the target audi-
ence may not. It is essential, therefore, that project
team has a shared vision and common understanding
of what should be disseminated together with a way
of describing this to those that are outside the project
and who may stand to benefit from projects results
and work. It is important to identify who stakeholders
are and then to be able to map them to one of the
categories outlined in the awareness, understanding,
and action model.

Dissemination activities may be implemented by
three different ways [3]:

Dissemination by awareness (awareness of peo-
ple about the work of project - this may be useful for
those target audiences that do not require a detailed
knowledge of your work but it is helpful for them to
be aware of your activities and outcomes);

Dissemination by understanding (deep under-
standing of a project’s work by a number of groups/
audiences that need to be targeted directly with dis-
semination considering what a project has to offer);

Dissemination by action (action refers to a change
of practice resulting from the adoption of products,
materials or approaches offered by a project. These
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DISSEMINATION ACTIVITES
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Figure 1 - Dissemination flowchart

groups/audiences will be those people that are in a
position to “influence” and “bring about change” with-
in their organisations. These are the groups/audienc-
es that will need to be equipped with the right skills,
knowledge and understanding of the project work in
order to achieve real change).

Each way of dissemination requires correspond-
ing tools. Thus, before the dissemination strategy for
STRUMAT-LTO has been developed the flowchart for
definition of target audience and tools of dissemina-
tion was created (see Figure 1).

Based on the aforementioned aspects the dissem-
ination strategy and communication plan have been
developed within the STRUMAT-LTO project at the
earliest stage of project implementation and present-
ed in the corresponding reporting document [4].

of LWR NPPs from the Viewpoint of Dissemination Activities

2. Dissemination strategy

The purpose of the Dissemination Strategy [4] is
to establish and agree upon the strategic approach
for communication actions focused on STRUMAT-LTO
project information and dissemination of the proj-
ect results at various levels: level of the EURATOM
R&D programme, at project and partner levels, and
at public media level for the whole duration of
STRUMAT-LTO.

The main ideas regarding “what exactly should be
disseminated from a project content (KP1)” may be
announced as dissemination of the following results:

study on synergetic effects of Ni-Mn-Si on RPV
embrittlement at high fluences (especially for LTO
> 60 years);

unique LYRA-10 irradiation experiment;

assessment of the Embrittlement Trend Curves
(ETCs) for LTO and Master curve approach for LTO, etc.

The definition of “to whom (target audienc-
es) (KP2)" with corresponding targeted messages
has been identified as presented in Table 1 before
the Dissemination Strategy [4] development was
started.

The “methods and tools (KP3)” in general could
be defined as a set of actions like participations in
conferences and workshops, organization of training
courses, exchange program for PhD students/post-
docs/young scientists, publication of project results
in scientific journals and conference proceedings,
activities dedicated to Education and Training.
Based on these general aspects the Dissemination
Strategy [4] of STRUMAT-LTO outlined the following
events:

Table 1 - Target group/audiences and main messages

Target group/audiences

Targeted messages

Regulators
licensing process

Solid scientific basis for decision making over RPV embrittlement within LTO

Technical support organisations | Knowledge generated by STRUMAT-LTO to support the TSOs for safety
(TSO) assessment during the LTO licensing process

Operating organization (NPP
Owners)

Research data generated by STRUMAT-LTO helps in validating the existing
ETCs to justify safe operation of NPP units for a period more than 60 years

Academic and R&D institutes
(Master and PhD students,
postdoctoral researchers,
trainees, young scientists and
young engineers, etc.)

Project results will foster research to improve understanding of ageing
mechanisms, especially synergetic effects of Ni-Mn-Si in low Cu RPV steels at
high neutron fluencies by validation and improvement of existing ETC, etc.
Getting results of experimental research and numerical simulation to
produce data and increase knowledge to better grasp ageing phenomena
and deterioration mechanisms of NPP RPV.

Small and Medium Enterprises

Increased ability to deliver high quality service based on in-depth
knowledge of the properties of materials exposed to radiation

General public

Enhanced safety during LTO of NPPs
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Paper publications and presentations at confer-
ences (e.g. ASME Pressure Vessels and Piping Confer-
ence (PVP Conference), Structural Mechanics in Re-
actor Technology (SMIRT Conference), International
Conference on Nuclear Engineering (ICONE Confer-
ence), European Conference on Fracture (ECF Confer-
ence), Nuclear Materials Conference (NUMAT) etc.);

Scientific Advisory Board meetings (4 meetings
over the project period);

Consortium meeting (twice per year);

End User Group meetings (Utilities, Regulators &
TSOs - twice per project duration);

Progress meetings 1 and 2 combined with End
User Group and Scientific Advisory Board meetings;

Dissemination Workshops 1 and 2 (for project
participants and target groups - about 20 lecturers &
contributors for workshop and about 30 participants
from target audience);

Summer school for target groups (for presenting
the main results of work package implementation,
demonstration of mechanical testing on LYRA-10
specimens in hot cells and presenting common re-
sults of the project).

One of the important parts of any project imple-
mentation for dissemination results is developing
and permanent supporting of website and pages in
the social networks (e.g. LinkedIn, ResearchGate etc.).
These aspects are indicated in the Dissemination
Strategy [4] and implemented in the framework of
STRUMAT-LTO at the beginning of project deploying
(see Figures 2 - 4).

The overall objective of dissemination is to make
the STRUMAT-LTO project results easily available to
the identified target groups, enabling stakeholders to
use the project results in their own work. The commu-
nication and dissemination activities are continuing
over the whole period of project implementation.

All of these disseminating steps should be ade-
quately assessed by specific indicators such as so-
called “key performance indicators” (KPI). These KPIs
are created and included in the Dissemination Strat-
egy [4]. Over the first half of project implementation,
these KPIs reached and even exceeded some criteria.
The current status of their quantity evaluation is pre-
sented in Table 2.

The aforementioned KPIs show that the main
source of information and interest to the project is
the project website. It is absolutely understandable
because the majority of the project information and
news is presented exactly on the site. Reading this
news, it is really possible to follow the current status
of project implementation. This article also allows to
understand the current status of STRUMAT-LTO that is
briefly presented below.

STRUMAT.
-LTO

STRUCTURAL MATERIALS FOR NUCLEAR
SAFETY AND LONGEVITY

Figure 2 - STRUMAT-LTO Website [5]

<« C @ researchgatenet/project/STRUMAT-LTO-Structural-Materials-for-Nuclear-Safety-and-Longevity * *J
(A Home  Questions  Jobs Search for researchers, publications, and more ©) (Q ] Q .v @® Add new
T\
Project Updates 7

STRUMAT-LTO, Structural Materials for Nuclear Safety and

Longevity
@ Murthy Kolluri - Lida Magielsen

Recommendations 0
Followers 13

(inew) 161

Reads ©®

Goal: Launched in September 2020, STRUMAT-LTO is a Horizon 2020 project aiming to fill
research gaps in nuclear reactor ageing mechanisms, specifically focusing on Reactor Pressure
Vessel (RPV) embrittiement, one of the main causes hindering the Long Term Operation (LTO) ...

Project log References (3)

Show details

Keep up with this project as it develops X 3 Follow project

Project log

Murthy Kolluri
added an update

Tst newsletter

We are excited to release our 1st Newsletter of the STRUMAT-LTO project. Click the link

below for the 1st newsletter.

https://sh1

com/ah40td8gs5t7e html?t=1630566636 n

Visit our project website (https:/strumat-lto.eu/) for more updates about the project.

Figure 3 - STRUMAT-LTO at ResearchGate [6]
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Figure 4 - STRUMAT-LTO at LinkedIn [7]
Table 2 - Current status of KPIs quantity evaluation
KPI statistic
Channels KPIs (for 1*t half of the project,
December 2022)
. . . . 5 426 visitors,
Public website At least 5000 views from 20 countries

6 383 sessions, 27 countries

Social media

At least 500 views

112 visitors on the project LinkedIn page

Newsletters

Around 600 subscribers

30 subscribers

Event participation

Participation in at least 3 events

Planning for the next period

Training and education
activities (summer school)

At least 30 attendees

Planning for the next period

Dissemination Workshops

At least 30 attendees

Planning for the next period

3. The main STRUMAT-LTO results over
the first half of project implementation

STRUMAT-LTO has obtained access to the valuable
set of RPV specimens from the LYRA-10 irradiation ex-
periment. LYRA-10 was a joint irradiation experiment
carried out by Nuclear Research and Consultancy
Group (NRG) and Joint Research Center (JRC) ran in the
High-Flux-Reactor, Petten. Starting from the beginning
of the project the activities have been deployed within
five research Work packages, Dissemination & Educa-
tion and Administrative ones (see Figure 5).

Sufficient progress up to the first half of project
implementation was met at each work package
(WP). The main steps implemented are: withdrawing
samples from LYRA-10, their distribution among in-
stitutions and testing (Figure 6) etc.

In the framework of “WP1 Embrittlement
behaviour of RPV steels at high fluences” within the
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first two years of the project, the majority (~90%)
of the reference and Post Irradiation Examination
(PIE) testing planned within WP1 has been finished:
specifically, Tensile testing (Task 1.2), KLST testing
(Task 1.3), and thermal annealing (Task 1.5). This
also means ~50% of total reference and PIE tests
planned within the whole project (see Figure 7)
is finished. The analysis of the test results helps in
understanding the embrittlement behaviour of
RPV steels at high fluencies and effectiveness of
thermal annealing in recovery after high fluence
irradiation [1], [2].

Main deliverables and milestones (MS) achieved
in this period include:

MS1. Final test matrix

MS2. Transport of reference and PIE specimens

to the partners as per agreed test matrix

MS5. Transport of tested PIE specimens for fur-

ther testing at partners' locations.
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Another important achievement was reporting
of all LYRA-10 materials and irradiation documents,
such as irradiation report, dosimetry report, report
on origin and manufacturing of the LYRA-10 speci-
mens, specific fluences, previous reference test data,
to have a solid basis for analysing the PIE test results
of the project.

“WP2 Assessment of small/sub-sized specimens
testing methods” uses small size specimens cut from
the remnants of the Charpy specimens tested at WP1.
Two types of tests considered: fracture toughness
measurement using mini compact tension speci-
mens and small punch testing. While testing within
WP1 is continuing, the WP2 organized Round Robin
testing on the production and use of mini compact
tension specimens and small punch testing. The

of LWR NPPs from the Viewpoint of Dissemination Activities

small punch testing was successfully finished, where
the participating institutes demonstrated the valid-
ity of the test method by comparing the results ob-
tained from various labs (Figure 8 shows small punch
testing specimens, Figure 9 shows small punch test-
ing specimen production, Figure 10 represents a
comparison of test results). The round robin results
have been published at ASME PVP 2022 conference
[11and in ASTM journal [2]. The mini compact tension
testing is currently in progress and results coming
soon.

The objective of “WP3: Synergetic effects of Ni, Mn
and Si on RPV embrittlement at high fluences” is to iden-
tify and explain synergetic effects of VVER-1000 typi-
cal alloying elements in terms of irradiation-induced
microstructures and mechanical property changes.

Figure 8 - Small Punch specimens prepared

Figure 9 - Spark cutting of small punch testing

STRUMAT SPT ROUND ROBIN

800 -
@ 730 MPa

700 A
692
600 -
500 A

400 -

300 -

Rm, Re [MPa]

200 4

100 -

Rm
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COSTANDARD EVUJE mUJV mNRG mCIEMAT mIJRC

Figure 10 - Comparison of results obtained by different laboratories in the frame
of the WP2 small punch test Round Robin task
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The approach is based on the application of comple-
mentary microstructural characterization techniques
such as Light Optical Microscopy, Scanning Electron
Microscopy with Electron Backscattering Diffraction,
Transmission Electron Microscopy, Atom Probe To-
mography, Positron Annihilation Spectroscopy and
Small-Angle Neutron Scattering. Therefore, the fol-
lowing tasks has been implemented:

1. Test matrix and characterization of the initial
microstructure

2. Characterization of irradiation-induced na-
no-features

3. Correlation with mechanical properties and
identification of synergetic effects of Ni, Mn and Si.

Recently, the teamwork of different labs using var-
ious microstructural investigation techniques for task
1 was completed. Various transitions electron micros-
copy images of model steel B are shown in Figure 11
as an example. Sample preparations and research of
the irradiated material conditions is continuing.

All obtained results are used in the framework
of “WP4: Validation of Existing ETCs for LTO above
60 years” and main first step was made by issuing the
report dedicated to “Collection and expert analysis
of available ETCs applicable to VVER and PWR" that
describes and presents information about available
ETCs (official, regulatory as well as literature pro-
posed), comparison and analysis with respect to their
origin, applicability, chemical content and fluence de-
pendencies. This analysis concentrated mainly on the
studied effects within the project - effect of alloying
elements Ni, Mn and Si and also on the prediction of
material embrittlement for high neutron fluences ex-
pected for 60+ years of operation.

Due to the long-term irradiation, RPV material
may age unevenly depending on microstructural
properties or show atypical behaviour causing larger
scatter than predicted by the standard Master Curve
approach. These aspects will be considered in details

within the “WP5: Assessment of MC approaches for high
fluences” with focusing on the factors affecting frac-
ture toughness at high fluences and selection of suit-
able materials/methods for analysis of high-fluence
materials; on determination of lower boundary frac-
ture toughness curve for high-fluence materials; on
the correlation between conventional TK shifts from
Charpy testing and TO values from sub-size speci-
mens etc. These activities are being continued.

The results of each work package will be presented
continuously at different international conferences,
meetings and other public events together with pub-
lishing in a scientific journals [8]-[12] and newsletters
[131-[14].

4. Interconnection of STRUMAT-LTO
with sister’s projects

As already mentioned above, STRUMAT-LTO aims
at performing a wide range of mechanical tests and
microstructural analyses to study synergetic effects
of three alloying elements and irradiation embrittle-
ment behaviour of the RPV steels under high fluences
in general, and to validate existing ETCs, master curves
approaches and small/sub-sized specimen testing
methods for RPV material irradiated to high fluences.
Standardization of small/sub-size specimen testing is
not the primary purpose of the STRUMAT-LTO project.
However, the use of small specimens cut from the ir-
radiated broken remnants will increase the amount of
information and allow the evaluation of the fracture
toughness. On the other hand, the FRACTESUS [15]
project deals with testing and standardization of irradi-
ated small sized specimens. The goal of the FRACTESUS
is to establish a foundation of small specimen frac-
ture toughness validation and demonstration to
address different concerns of national regulatory
authorities. Exchanging the information on the test-
ing of irradiated small/sub-sized specimens between

a) Weak Beam Dark Field image
of the lath structure

b) Bright Field image of a detail of the lath
boundaries with small V rich precipitates

c) detail of the dislocation structure
within laths

Figure 11 - Images of steel structure under microscope
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FRACTESUS

DELISACQf

Figure 12 - Interconnection with sister projects

the FRACTESUS and STRUMAT-LTO projects will be
beneficial for both projects. To facilitate this informa-
tion exchange, the representatives of the FRACTESUS
will be invited periodically to STRUMAT-LTO meetings
and vice-versa. Finally, the ENTENTE project [16] aims
at developing innovative data management tools to
maximise access to RPV embrittlement data for utili-
sation of the results in the multiscale modelling pro-
grammes. The ENTENTE database will be improved
upon the existing SOTERIA Platform to test industrial
reference cases and to provide open access to this
wealth of accumulated knowledge. The DELISA-LTO
project (https://delisa-Ito.eu/) started since June 2022
and corresponding interconnections in part of ex-
change results are also envisaged for DELISA-LTO and
STRUMAT-LTO.

General interconnection among the projects is
presented in Figure 12.

The four projects will regularly share knowledge
and general results, during the meetings, conferences
exchanges, seminars etc. In particular, the combined
STRUMAT-LTO and FRACTESUS PVP 2023 symposium
on miniature testing will take place in 2023.

Conclusions

Long-term operation of generation Il and Il NPP
units is very challenging and demanding issue that
push nuclear scientific community to look for ways to
understand and justify the ability of RPV to operate
up to 60 and even 80 years. The RPV is practically
non-replaceable and with extending reactor lifetime
the RPV is exposed to higher neutron fluence causing
potentially more embrittlement and thus reducing
ductility.

Substantial research has been performed in
various international collaborative research projects,
such as LONGLIFE, PERFORM®60, SOTERIA and now is
continued in the framework of STRUMAT-LTO.

One of the main points of any project
implementation is the dissemination of the
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of LWR NPPs from the Viewpoint of Dissemination Activities

obtained results among the nuclear community,
young researchers, public and other stakeholders.
Communication and dissemination activities are
considered as high-priority elements in European
collaborative research projects funded under the
European Horizon 2020 and EURATOM programmes.

For STRUMAT-LTO, the dissemination activity has
been started immediately after the kick-off meeting
was held and the Dissemination strategy [4] was
developed within first three month. This strategy
defined:

the strategic approach for communication actions
focused on the dissemination of the project results at
various levels (level of the EURATOM R&D programme,
at project and partner levels, and at public media level
for the whole duration of STRUMAT-LTO);

events needed for dissemination results (paper
publications and presentations at conferences,
different types of meetings);

educational tools (e.g. summer/winter school for
target groups, dissemination workshops etc.);

interconnection among work packages and
actions;

creating and supporting website, social networks;

and key performance indicators to assess the
project’s success etc.

Over the first half of project implementation,
these KPIs reached and even exceeded some criteria
showing the sufficient interest to current status of the
project and expected results. These KPIs also indicate
that the project goes ahead successfully and the main
source of information and interest to the project is
website (www.strumat-lto.eu). Nevertheless, public
social networks (e.g. LinkedIn, ResearchGate etc.)
allow enough quickly inform the stakeholders and
target audience about current or upcoming events,
news etc.
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OcHoBHi pe3ynbraty npoekty STRUMAT-
LTO wopo BMBYEHHA CTPYKTYpM MaTepianis
AnA 3a6e3neyeHHA JOBroCTPOKOBOI
ekcnnyarauii AEC 3 nerkosogHumm
peakTopamu 3 nornagy po3noBClOAXKEHHA
pesynbratiB AiaANnbHOCTI
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! lepkaBHe NigNpPUEMCTBO «[lep>KaBHUN
HayKOBO-TEXHIYHWI LeHTP 3 AJepPHOI Ta
pagiauinHoi 6e3nekun», m. Knis, YkpaiHa
2Nuclear Research and Consultancy Group,
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OpgHMM i3 OCHOBHMX acnekTiB  peanisauii
Oyab-AKOro MPOEKTY € MOLIVPEHHS OTPUMAHUX pe-
3ynbTaTiB cepef CnifibHOTM aTOMHMKIB, HayKOBLiB,
MOJIOAMX BYEHMX, TPOMALCbKOCTI Ta iHWMX 3auikas-
neHux cTopiH. HianbHicTb 3 KOMyHiKauil Ta noww-
PEeHHA pe3ynbTaTiB BBaXa€TbCA 3aBAaHHAM BNCOKO-
ro NpiopuTeTy B YCiX EBPONENCbKUX JOCAIAHNLbKINX
NpoeKTax. Y uin CTaTTi CTUCNO NpPeaCcTaBieHO HOBUN
npoekt EBPATOMy «[locnig»KeHHA CTPYKTYypu maTe-
pianie gna 3abesneyeHHA 6e3neYHOT JOBrOCTPOKO-
Boi ekcnnyaTauii AEC 3 nerkoBogH1UMu pekatopamm»
(STRUMAT-LTO), po3nouatum y BepecHi 2020 poky,
OMNMCAHO KMOro UiNni, OCHOBHI KPOKW, nigxoaw, AKi
BMKOPUWCTOBYIOTbCA ANA MOLWMWPEHHA pe3ynbraTiB
Ta KOMYHIiKaUiMHOT QiANbHOCTI i ONMcaHi NPOMiIXHi
pe3ynbraty NicnA 2 poKiB BNPOBAaAXKeHHA NMPOEKTY.
3aranom, posropTtaHHa npoekTy STRUMAT-LTO npu-
CBAYEHO JOCHIAPKEHHIO TaKMX acnekTiB, AK-TO BMUB
CYHEPreTNYHMX edeKTiB TaKNX XiIMIYHUX eNeMeHTIB
Ak Ni-Mn-Si y meTani Ha KpuXKiCTb Kopnycy peak-
TOpa 3a BUCOKMX GII0EHCIB, OTPUMAHHA YHIKaNbHUX
pe3ynbraTiB eKCnepuMeHTy OMpPOMIHEeHUX 3pas3Kis
LYRA-10 Ta ouiHKa TeHAEeHLUil 3MiHN KPUXKOI MiLlHOC-
Ti 3a51€XXHO Big ONpOMiHEHHA. YCi Ui gii cnpAMoOBaHi
Ha MOLWYK pilleHHA Ans o6rpyHTyBaHHA He3neyHoi
NMOHAAMNPOEKTHOT eKcnyaTauii eHeprobnokis AEC y
KpaiHax €EBponu Ta B YKpaiHi 4o 80 pokiB.

Kniouosi  cnosa:  STRUMAT-LTO,  LYRA-10,
[OBroCTPOKOBa eKCMnJyaTalif, Kopnyc peakTtopa,
OKPUXYEHHA, CUHepreTuyHuii edekT, ynpasiiHHA
CTapiHHAM, QNIIOEHC.
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