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Annex for papers written in Ukrainian or Russian

CLEANING TECHNOLOGY OF WATER LARGE VOLUMES FROM
RADIONUCLIDES BY ELECTROCHEMICAL METHOD

Mashinistov Victor, DerezaYuri

An effective technology was developed for the purificatidargé amounts
of water contaminated with radionuclides by electrochemical means. This
technology creates conditions for reducing the level of additional exposure to
people and helps to protect the environment from radioactive contamination.

It is proved tlat radionuclides in water are in the form of ions, and water
purification from them is possible by electrochemical method. Radioactive
contaminated water after decontamination by the proposed method can be
safely disposed of.

The scheme of the installatidior the implementation of the proposed
technology is developed. As a result, the process of water purification from
radionuclides is characterized by a very low level of electricity consumption,
which can be provided by solar batteries. In turn, this apep the possibility
of making these installations compact and mobile.

As a result of theoretical studies, calculated data are obtained. They can be
used in practice after performing experimental confirmations of the expected
results.

When implementing the proposed approach, we should expect high
technical and economic indicators of the process of electrochemical cleaning of
contaminated water from radionuclides. At the same time, favorable
prerequisites forheir utilization will be created and it will be possible to free
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the reservoirs from polluted water and begin reclamation of the lands
currently occupied by tailing dumps at the bottom of which are highly active
waste.

Considered technology can be used for purification of water from
radioisotopes cesiurhi37 and strontiur®0 stored in storage tanks after the
accident at the Fukushimh nuclear power plantThis approach can also be
used for desalination of water contamied with metal ions, including sea
water.

Authors' Information

Mashinistov Victor, DerezaYuti National Metallurgical Academy of Ukraine,
GagarinaAve, Dnipro, 49000,Ukraine
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Annex for papers written in Ukrainian or Russian

THE MELTING OF RADIA TION-CONTAMINATED METAL | S THE
BASIS OF AN EFFECTIVE TECHNOLOGY FOR ITS RECYCLING

Balakin Valeriy, Mashinistov Victor

The results of theoretical studies carried out in NMetAU, on the
development of recycling technology for radiatmmtaminated metal, by
melting it in an inductioftype metallurgical furnace, are presented in this

paper.
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The aralysis of parameters of radiatiecontaminated metal, which is an open
source of ionizing radiation, is performed. It is shown that the radiation of
radionuclides polluting the metal, reaches the human body in two ways:
external and internal. Therefore, tmsure the radiation safety of the metal, it

is necessary to act on the metal contaminated with radionuclides, both as a
source of ionizing radiation, and on the way of radiation created by these
sources to the person. Both these types of impacts amdunyt one concept:
decontamination.

During the melting process, the radiatioontaminated metal from an open
source of ionizing radiation is transformed into a closed one. As a
consequence, the surface of the smelted metal, as well as the products from it
is the source of only gamma radiation. As a result, when the radiation
contaminated metal melts, conditions are created for obtaining a metal that is
safe from radiation.

The criterion of radiation safety of the smelted metal is such a maximum
value ofthe power of the effective radiation dose from its surface, at which the
prescribed dose limit is not exceeded.

The obtained theoretical data can be introduced into practice after their
experimental verification. The technology considered is characterized by high
technical and economic indicators of the process of recycling of radiation
contaminated metal.
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Annex for papers written in Ukrainian and Russian

ANALYSIS OF IRREGULAR NOISE IN NEUTRON HUX
MEASUREMENT IN OBJECT SHELTER

Evgeniy Vysotsky, Maxim Saveliev

Abstract A result ofanalysis for some deviations (probably irregular single
noise signals) observed in neutron flux measurement in Object Shelter by
Nuclear Monitoring System was presentédconclusion is done for making
additional study of this subjecA proposalis provided to return back to the
discussions to provide additional monitoring of FCM in object Shelter as it was
originally foreseen by task 14 of SIP.

Keywords neutron activity Object Shelter, nuclear monitoring system, neutron
measurements.
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MODELING OF SOLAR PONER ENERGY IN CHERN@YL ZONE
TAKING INTO ACCOUNT WEATHER CONDITIONS

Vladimir Shatalov, Maxim Saveliev

Abstract A result of simulation of weather impact (clouding) to performance of
sol ar panels was presented. Concl us
is depend on weather conditions for particular region.

Keywords Solar panels, solar energy, weather dependency, Chernobyl zone.

¢cAFFORDABLE HI GH QUALITY PROSTHESES

Kurilo D., Trapeznikov Y., Rozorinov G., Chichikalo N.

Annotation. Ukraine is the richest country in terms of its resources in Europe.
Ukraine still has a strong scientific potential, despite the considerable
absorption of young specialists by foreign firms and the extremely low payment
of its scientists and specialists.

Present time is characterized by the impossibility of realizing this potential
for known reasons: corruption, uncontrolled disappearance of subsidies, exces
of the selling price of foreign manufacturers' factories up to 300%, lack of
service etc.

The aticle proposes a new algorithm for solving the problem of developing
individual intellectual prostheses for all people who need them.

Known methods of prosthetics and prosthetic attachment options.
I Strapping;

T Osseointegration

T Vacuum mount

Analysis of possible solutions to the problem of prosthetics

There are two ways of solving the problem.

i 1.The original approach to designing constructive computerized
prosthesis modules without analyzing known analogues dmbsing a
prototype with subsequent patenting. Advantages of this way of solving the
problem: originality, maximum proximity to an individual living object, high
science intensity, achieving ease of maintenance of the prosthesis by the own
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and as a re#tu- economic feasibility. Disadvantages: the need for-bieptep
design (technical specifications, experimental design, prototype, industrial lot,
batch production). To accelerate the implementation of these steps, it is
necessary to purchase approgriatjuipment such as a 3D printer, a number of
the newest licensed software packages for the automated design of electronic
devices, the corresponding element base, materials.

i 2.Development on the basis of w&thown advanced foreign solutions
with the acquisition of innovative prosthetic devices at par valles solution
does not guarantee the purchase of products at par cost. Only if foreign
organizations agree with this option

The current problem:

All devices and accessories are imported. Any @eeein subsidies is
conditioned by the withdrawal of money from the country. Wraps between the
wholesale selling price of foreign manufacturers, and Ukrainian prosthetic
plants and gasket companies reach up to 300%.

Significantly, single examples of prosthetics abroad, due to high costs, will
not last long. (Do not forget about the need for subsequent paid service)

1. Obijective of the project

Own engineering design and production

Mechanical modules, controlled pneumatiand hydraulics fulfill their
resources in Ukraine. Purchase and patent development of software programs
for electronics. Remove all the patent financial wraps. Produce the whole line
of innovative prosthetic devices at a nominal cost.

Motivation of part icipants

People:Advanced devices and financial accessibility

The state: Will remove social tensions in the medical supply sector, create new
jobs for highly qualified specialists

Church: The Kyiv Patriarchate consolidates not only Ukrainian people, but
also works with world confessions and large missionary funds. Since the act of
Ukraine, to purchase advanced patents and to abandon profits is the format of a
moral ideologyScience: Direct working contacts with the world's leading
scientific centers, joindlevelopment of prosthetics with foreign partners can not
be a profit, as they are paid for by the population of Ukraine.

However, many design solutions can have a variety of other applications (for
example, controlled hydraulics is applicable in the mastufe of shock
absorbers for mountain bikes, etc.)

Production: Will receive advanced technology (industrial 3D printersxs

CNC for metalworking)

Business structures:

Having technologies and machines new commercial projects aimed at export
productioncan be opened.

GENERAL MEDICAL INFORMATION
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1. Nerve cell structure.
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Such chains are assembled into a bundle, which in turn is a component of a
large bundle the nerve. The same informatipasses through each chain, i.e.
Duplicated.

2 Cell in section

K-Nz pump

MNa l "+H/
F=0
g

"

3. Impulse action.

The central nervous system consists of the brain and spinal cord (CNS), the
remaining nerve endings are theripheral nervous system. When impulses are
coming from the brain, for example, on the nerve end of the hand, there is a
sharp pumping of sodium inside the cell. If in the normal state the potential is ~
60-70 mV, then for such a supply, F = 0, then tbdism is gradually pumped
out with the help of KNa pumps until the balance is equalized.

Injection occurs within 0.6 ms, and pumping out for 0.3 msec

L
my

Impulse type

~08 mv

L3 ms

\/ t
& ms
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In the normal state, the type of pulse that emerges from the central nervou
system will reach the peripheral one of the same kind, otherwise it can bott
fade and change its appearance.

The transfer of momentum from theain, for example, to a muscle, is called
the action potential.

4. What are fibrin films .

Fibrin is a blood clot, from which red and white corpuscles are removed, i. e.
Pure protein, in which Fe203 powder is added ferromagnet with high
coercivity.

5. Structure of nerve rupture.

When the nerve ruptures, Wallerian degeneration occurs on its edges, thi
occurs almost instantly, and the Schwann cells permeate in the gap.

Axons are located chaotically idifferent directions, at rupture they can
even go beyond the limits of the shell. For a normal signal to pass, it is
necessary that the axons are connected, as they are the conductors throu
which the impulse passes. To do this, it is necessary to limirtea of motion,

Sehwann cells

N
‘l\ ]

Axons

as a barrier. The gap is placed inside the film, it is either already magnetized, ¢
it happens after. Torsional vibrations occur at the ends of the nerves.

For better signal passing axons must bypass the Schwann cells, otherwise th
cadlide and do not connect with each other. This is due to the Lorentz force.
MEASUREMENTS

1. For pulse measurement, two methods can be used.

1) Let's say the gap occurred on the hand. We put two electrodes on th
arm and on the head and, giving an impulsthéohand, we measure the form
of the potential and the time of passage in the region of the brain. The
theoretical form of the pulse passing through the nerves is known to us (giver
earlier), therefore statistics of the real pulse are computed on healipep
After measuring the patient's pulse is compared with the average health
person, if there are substantial changes, the operation was unsuccessful.

2) Doctors know where and what area in the brain is responsible for what,
therefore, an impulse is sent to the desired area, for example, the one that is
charge of the hand, and the hand is pulled back. We measure the time betwe
feeding and pulling (according to the data ~0.8 sec.). The impulse should
be electric and e@l to 6670 V, since the final one should be-80 mV
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(because the human body consists mainly of water, therefore, the body exerts
strong quenching by approximately three orders of magnitude).

2. Evaluation of electrodes for percutaneous recording of bioeléric
signals.

The reliability of the results of electrophysiological studies largely depends
on the quality of the electrodes, their physicochemical properties. The
electrodes contact the surface of the human body and thus close the electrical
circuit between the biopotential generator and the measuring device
At present, electrodes from various materials (stainless steel, nichrome, silver,
gold, carbon graphite, etc.) are used for percutaneous registration of
biopotentials. Despite a wide range of commercially available electrodes,
electrodes made of stainlesteel or chrome plated are often used to record the
galvanic skin reflex. The general model of the areaaitact of the electrode
with the skin is usually represented as a sequence of potfemtiahg layers:
subcutaneous tissuesskin - intermediatecontact substance electrode-
current leadintermediate contact substance in this system may be absent.

Authors' Information :
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RECENT SAFETY ASSESSVMENT FINDINGS ON MAN AGEMENT OF
LEGACY WASTES FROM C HORNOBYL ACCIDENT
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Bugai, Andriy Sizov, Zoran Drace

Abstract: A safety assess menttemporany stdrdgee fir adi
sites (RWTSP)O0 has been recently perfor
in the Chornobyl Exclusion Zone, the approach and methodology for
performing the safety assessment and the findings are summarized. RWTSP are
confirmed to be risk obgts necessitating risk mitigation measures to protect

general public, workers and environment. For the majority of RWTSP and their

burials a robust institutional control within the current boundaries of the 10 km

Zone over a period of about 500 years udfisient to ensure protection of

population, workers and environment from relevant impacts of RWTSP.

Further, the removal of few selected burials (and top soil contamination hot

spots) would be justified to improve workers and visitors safety and overall

dose savings. After assumed institutional control period of 500 years the
residual risks are sufficiently small, so that most restriction may be lifted.
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Introduction
The authors performed recently a project to develop safety assessment i
order to justify possible remedial actions for nine sectors with radioactive
waste burials classified as temporary storage sites (RWTSP) in the Chornoby
Exclusion Zone, which haveebn created as part of the Chornobyl accident
liquidation measures.
The project cdunded by EUINSC-mechanism was carried out in close
cooperation with the AState Adminis
(SAEZ) o and t he fi Ce n tMamademerR eEdtérmisec t
( CMRWE) 0, the | atter being the resp
of these sites. The scope of work including (among other subjects):
f) develop a revised, reliable and comprehensive list and description of
trenches and clamgsotal around 1000) in the nine RWTSP;
fydevelop and apply a methodology on safety assessment for the
determination of priority of remediation and selecting appropriate
options to put RWTSP into the safe condition;The present article
summarizes the main fimeys of this project and possible conclusion
for the future management of the Chornobyl Exclusion Zone.
Background
The Chornobyl Zone has been established in 1986 as a measure to prote
people from exposure by the widespread contamination from the Clybrnob
NPP accident in 1986. The predominant dose contribution from the fallout
which was significant up to a distance of some 30 km in initial period resulted
from the relatively short lived radionuclides-C37, F131, Ru106, Cel44 and
others. At currentitne the dose exposure in the 30 km zone is caused mainly
by Cs137. The Chornobyl accident fallout contains als® 86 and longlived
radionuclides (P1238/239/240 isotopes and AR41, i.e. transuranium isotopes
- TRU) which contaminated mainly the teary within some 1&m around the
NPP site.
In accordance with the contamination levels and patterns the Chornobyl
Exclusion Zone is divided into an
zoneodo (Figure 1).
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created to support the waste management during immediate accident response
activities to liquidate accident ceequences. All of these sites were closed
shortly after completion of liquidation measures with one exception: the RWDS
Buryakivka has continued its operation and a further extension for its operation

in future is planned. Later, near the RWDS Buryakivke, Vektor Complex

has started where operational and planned facilities for processing, storage and
disposal of radioactive waste has been created or anticipated (Figure 2).
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Figure2: Approximate delineation (shown in red)tbe 9 RWTSP and
(shown in yellow) of RWDS in the vicinity of ChNPP (Photo from
GOOGLE Earth, delineation outlined by the authors).

The present article focusses on the safety assessments and the related finding
for the nine RWTSPs:
RWTSP Stara Stroibag®Id Stroybaza),
RWTSP Nova Stroibasa (New Stroybaza),
RWTSP Ryzhy Les (Red Forest),
RWTSP Stantzia Yanov (Yanov Station),
RWTSP Neftebaza (Oil storage),
RWTSP Peschanoe Plato (Sand Plateau),
RWTSP Chistogalovka,
RWTSP Kopachi,
RWTSP Pripyat,

Approach and Methodology

An adapted approach and methodology for collection of data for safety
assessment and implementation of safety assessment for RWTSP was discuss
and developed with the CMRWE as summarized in the figure 3. The
methodology was agreduttween CMRWE and State Nuclear Regulatory
Inspectorate of Ukraine (SNRIU).

Pl 1t e 1 e 3 e 1 e 4
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Step 1: Identification of context for Safety Assessment

1  Analysis of received information on the site and its context
1 Applicable normative conie
1 List of reauired narameters / data f(')r_"site descrintion

N2

Step 2: Data collection for site description

1 Assessment of available data
1 Identification of data gaps
1 Complementary research and inti

Step 3: Site description

1 Storage/disposal site factors (radioactive inventory, barriers)

1 Geological processes and events

1 Climate processes and events

§  Future human activities and behaviours

The site description will beontinuously updated as required or on purpose

N2

Step 4: Safety Assessment Calculation

1 Identification andustification of scenarios

1 Implementation of site models

§ Calculations \"(c'_a|lculated results f
N~

Step 5: Assessment of results within ChEZ context

1 Level of impact

1 Ranking of RWTSP, ranking of RWDS

1 If appropriate: analysis of action options

Step 6: Compilation of outcomes
1 Summary of safety assessment results

1  Conclusions

T Recommended course of action

1 Report edition

Figure 3: Methodology for collection of data for assessment and

implementation of safety assessment.

Within the methodology different hypothetical reference persons were
identified as showin the following figure.
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1: Unprotected Worker at RWDS
2: Inadvertant Self-Settler at RWDS
3: Settler inside 10-km-Zone

4: Settler inside 30-km-Zone

5: Settler outside 30-km-Zone

Figure 4: Assumed areas of residence of reference persons for dose
calculations

For safety assessment calculations specific radioecological models in
congruence with Ukrainian and internatiostndards and the exposure

pathway models were adapted and used (as shown in simplified examples in th
next figure):

!

v

| 1@

Tritium only

Infiltation

Reference Person
Worker Inadvertant
intruder/self-settler

Source of contamination :

P Unsaturated Zone
Aquifer Groundwater flow direction w;’a“’m‘
Figure 5: Examples for radioecological and exposure pathway modelling:
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Top left: Simplified diagram of ater usage and resulting transfers
of  radionuclides in the food chain;
Top right: Simplified diagram for a gaserosol
release pathway and resulting transfers of
radionuclides in a food chain and environment;
Bottom left: modelling external irradiation;
Bottom right: Schematic figure of the radionuclide
migration via groundwater pathway.
Findings on safety assessment of RWTSP
A key input information for safety assessment is the appropriate description
of the radioactivity inventory of RWTSP. Therefore, iamestigation program
is carried out by the CRMWE since many years with the objective to
complement the earlier investigation findings and to fill knowledge gaps related
to the RWTSP burial inventory. Another important radioactivity compartment
relevant fo safety assessment of ChEZ is the inventory in the contaminated
topsoil. Together with CRWME all available information has been reviewed,
and an updated inventory has been established with description of each
investigated burial (in total 580 trenchesdanlamps), for each RWTSP.
Additional information was obtained by aegeophysical investigation
performed in the project (e.g. airborne higlke s o | spedtronmetryoaerial
photogrammetry). All data has been transferred into a common database which
also allows for visualization of the collected spatial data to support site
descriptions and safety assessment. The actualized waste volumes and total
activity for the reference date 2015 is summarized in the next table.
Table 1. Summary of waste volume andbtdl activity of RWTSP
(for the reference date 2015)

Al RWTSP Waste volume [1f] [Total activity [Bq]
Clamps and trenche 1195 000 3,1E+14
Topsoil, subsoil 278 000 4,5E+13
TOTAL 1473 000 3,5E+14

Based on estimated above inventory the safety assessment calculations have
been performed with the models developed for different reference persons. The
following figure shows the dose calculation results due to burials and to
contaminated topsoil for amadvertent settlerwith a dwell time of 2000
h/year today and in 200 years. This figure makes evident that the institutional
control in the form of ChEZ established since Chernobyl accident and
maintained for more than 30 years is an appropriate andeaffimeasure to
protect general public. Mainly due to decay of the relatively short lived
radionuclides of G437 and S©90 the doses will decrease significantly over the
next 200 years, so that dose level above 1 mSv/a will be still existing only for a
few burials in the main contaminated sectors of RWTSP Red Forest and
RWTSP Stara Stroibasa.
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Annual Dose: Settler at RWTSP Annual Dose: Topsoil (Settler)

att=0a[mSvia] att=0a[mSvia] Annual Dose: Settler at RWTSP Annual Dose: Topsoil (Settler)
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Figure 6: Calculated exposure dose for inadvertent settlers at
the RWTSHrom burials and top soil contamination
(dwell time 2,000h/year):
Left: dose today
Right: dose in 200 years

In 500 years from today this is the period where it may be assumed that
institutional control for adjacent Vektor Complex may terminatbe safety
calculation indicates a residual low levekposure risks for an inadvertent
settler above InSv/year (and below &Sv/year) only for 2 trenches at
RWTSP Red Forest. These two burials can be removed earlier than in 50
yearsi e.g. in order to minimize (optimize) exposure of workers in 10 km zone.
This may be an indication that after 500 years the RWTSP area may be releast
from institutional control without or only with a minimal additional
remediation effort or restrictions (e.g. groundwater use restrictions). This is a
new finding, which- although obtained with conservative assumptioskould
be so far interpreted carefully: it should be taken into account that safety
calculations are based on parametrization of each burial inventory using
average specific activity value (rather than maximuaius). In addition,
considerable RWTSP areas are still not yet investigated in detail. If after
completion of investigation and characterization of burials the above new
finding will be confirmed, it is recommended to develop an approach to release
singleburials and RWTSPs from institutional control. Such an approach should
take into account the heterogeneity of activity inventory trenches and accoun
for uncertainties of safety assessment analyses.

For an assumed wor ker i rmebfad0@hiyeae
the evolution over time of the overall exposure dose has a similar pattern bu
with a lower dose level, as shown in the figure 7.
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Figure 7: Calculated radiological impact for unprotected

workers at RWTSPrém burials and top soil

contamination

(dwell time 1,00th/year):

Left: dose today

Right: dose in 200 years

A specific concern is the residual radiological impact from RWTSP after
500 years caused by groundwater contamination/ The computation d@étbe
uptake due to the use of groundwater for different purposes is shown in the
figure 8. I n this figure the impact
Waste Disposal Sites (RWDS)o0 is also
is dominated by RWMS at which significantly larger activity inventory has

been disposed (e.g. RWDS Podlesny located in the north of the sectors contains
significant amounts of HL\ATRU).
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Figure 8: Dose from use of groundwater impacted by RWTSP
and RWDS in 500 years
Left: use of groundwater as drinking water
Right: use of groundwater for irrigation

Ranking of burials

The safety assessments have been performed for the entire RWTSPs. |
addition, a calculation tool to assess individual burésl rank burials has
been developed.

This tool allows evaluating the radiological risk of each burial for different
reference persons in order to evaluate the need and priority of remediatiol
(e.g., waste retrieval) . For example, the burials camabhked according the
calculated dose for unprotected workers: Out of the 580 burials characterize
297 burials have potential to cause exposure doses > 1 mSv/year and 30 buric
- - doses > 20 mSv/year. These 30 burials with a volume of aboRO®G® |
comprise an activity inventory of about 1114 Bg out of a total volume of
about 119900mj and an i nventHK4 Bg, reaning: \albotty
1/20 of the volume contains more than 1/3 of the activity. The following table
illustrates in more detail thdistribution of activity, volumes and potential
doses to workers over the different RWTSP.
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Table 2. Grouping and ranking of burials in different RWTSPs
(for characterized burials, activity as of 2016)

Worker = 20 mSv/a Worker 2 10 mSv/a Worker 25 mSv/a Workers 1 > mSv/a
Sector] Volume | Activity | No. of | Volume | Activity | No. of | Volume | Activity | No. of | Volume | Activity | No. of

[m®] [Bq] |burials|] [m®] [Bq] burials| [m®] [Ba] burials| [m®] [Bq] burials
1.1 0 0 0 0 0 0| 2292| 1,9E+12 2| 13428| 4,3E+12 6
1.2 0 0 0 0 0 0 0 0 o] 6351,8| 2,1E+12 7
1.3 7705,5| 3,2E+13 1| 7705,5| 3,2E+13 1| 7846,5| 3,3E+13 2] 11150| 3,4E+13 9
1.4 0 0 0 0 0 0 0 0 0] 2632,5| 4E+11 5
1.5 0 0 0 993| 1,4E+12 1 2352| 2,2E+12 3| 23670| 7,7E+12 52
2.1 49395| 7,7E+13 27| 56734| 8,6E+13 32| 78660| 1,1E+14 40] 131635| 1,4E+14 55
3.1 0 0 0 0 0 0| 666,85 1,2E+11 2| 3702,3| 35E+11 17
3.2 0 0 0 0 0 0 0 0 0 0 0 0
3.5 0 0 0 0 0 0 0 0 0] 2476,4| 4,8E+11 3
5.1 0 0 0| 660,88| 1,4E+11 4] 13381| 1,5E+12 27| 30436 3E+12 62
5.2 0 0 0| 415,8| 1,3E+11 1| 608,2| 1,8E+11 2] 17280| 7,6E+12 15
5.3 886,65| 6,7E+11 2| 886,65/ 6,7E+11 2| 886,65| 6,7E+11 2] 12542| 5E+12 30
6.0 0 0 0 0 0 0 0 0 0| 21804 3E+12 36
Total | 57987| 1,1E+14 30| 67396| 1,2E+14 41| 106694| 1,5E+14 80] 277106| 2,1E+14 297

Conclusions

Following mnclusions can be drawn

Hh The RWTSP are confirmed as risk objects which require risk
mitigation measures to protect general public, workers and
environment.

fi For the majority of burials a robust institutional control within the
current boundaries of the cuntel0 km Zone over a period of about
500 years is sufficient to ensure protection of population, workers and
environment from relevant impacts of RWTSP. After assumed
institutional control period of 500 years the residual risks are
sufficiently small, so Hat most restriction may be lifted: e.g. ron
nuclear industrial use of sites by unprotected workers would not
represent unacceptable risks. Some residual groundwater
contamination will however persist due to long lived TRU which
although calculated to beelow unacceptable dose risknay lead to
consider restriction for its extensive use (drinking, irrigation,
watering).

i The removal of few selected burials (and top soil contamination hot
spots) would be justified to improve workers and visitors sadieiy
overall dose savings.

i Some burials may still represent a residual risk for intensive site use

after assumed institutional control period of 500 y. These residual
risks can be eliminated by removal. As long as there is no high
frequency movement of&ff or visitors on locations of these burials,
there is no need of early removal, such that by deferring removal,
benefit (i.e., lesser dose to remediation workers) can be taken from
continuing decay of activity inventory.
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fi  In summary, from perspective of safety for workers and population
there is no need to remove all burials and all top soil contamination

hot spots in all RWTSP (totaling
it would be sufficient to limit removal to some relevdmurials (with
up to some 100 000 mjof total vc

f)  There is a need and added value to continue investigation to reduce th
uncertainties associated with the not yet fully characterized burials.

fi On the other side, the safety assessment clearly indicates importanc
of issues related to the contaminated territory in the Exclusion Zone,
which is currently not in the focus of the activities of CMRWE or
another respective organisation. Here hot spatg represent similar
risk levels comparable to those of higher activity inventory burials.
Systematic investigation is recommended to undertake specific safety

assessment and ranking of hot spots.
f)  The findings of this project should be also considerdtiencontext of

rearranging zoning and restrictions of the current Chornobyl Exclusion

Zone.
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Annex for papers written in Ukrainian and Russian

Abstract Functioning and the advantages of the autonomous public space in
Slavutich, which is part of the smatrt city infrastructure are shown by this sheet.
Keywords Smart,resources managemengutonomous public spage Smart
technologies.
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o HtsfMmdzj Hdzj j otej digv dzj ofMjcHO dzj o fr
ted n 4 dedvw, Yls ts stcjBlzjls 9 daj Htcj ded W
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sls fdflsj & ¢ fod Lo Olsj dzs Hav a3
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9Cdz¢ yols: 9o MmiBw ©OCEE dJdW stedzsOyde, C0O0¢ k&
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ltej Hf sdZOcOjIsw, Ykt fod Lso0ljdkd o dJddz
HisB Q9 dzw Is ¢ BOCtotsC sd3OdzH T, ZzOL dzOyOls HJ :
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MSLHOj s d&sH ] dz! fsdz L s Olsj dzw , dz0 Mdatse O
fsfmdzj HMlse dd ftetsyj OHOfIsOydd. UISGHO
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Annex for papers written in Ukrainian and Russian

This article is devoted to the problem of creating dynamic elements in adaptive
systems. Author analyzed approaches to the formation ofattaptive
intelligent interface for solving the problem, the models of the components of
the adapting systems were constructed and the problems that arise in the
formation of dynamic menus in systems with an adaptive interface were
considered. Most often aiad such interfaces are widely used to create
search, recommendatory and training systems. Domestic research is carriec
out, mainly, in educational institutions for the creation of specialized systems.
The main problem that the author encountered dutiregvtriting of this article

is the lack of a description of the logic of the decisions made when constructing
adapters in modern systems of the world's leading developers. Virtually all
research relies more on the experience of authors and peer revievh, eftéa
leads to erroneous conclusions. The constructed models assume a multileve
nesting and tree structure.
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CLASSIFICATION OF INTRUSION DETECTION SYSTEMS IN
DISTRIBUTED INFORMATION SYSTEMS

lvan Burmaka

Abstract The intrusion detection systems were described and their
classification given. Comparison of abuse detection systems and intrusior
detection systems for the possibility of detection and termination of various
types of attacks.

Keywords intrusion detection system, abnormal behavior of network intrusion

detection methods.
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DEVELOPMENT OF AWP CF ADMINISTRATOR OF PRIVATE CLINIC
V.O. V'ter, SV. Zlob'n, V[Trunova

Chernihiv National Technological Institute,
Shevchenko str., 95, Chernihiv, 14027, Ukraine

Keywords problem of information storage, storage of informatioreiectronic
form, medical institutions, software, data base, objetitional mapping,
objectoriented programming.

The problem of storage of information in medical institutions is
investigated. Nowadays it is a topical and camnnproblem because of fast
increase of amount of information. That is why it is important to choose the
right method of the solving of this problem. As a result, the most rational way is
selected. It is storage of data in electronic form. This way hast aflo
advantages. For example, an automation, an accessibility, a sharing, a
collaboration, a portability and other. A software product that solves this
problem is analyzed and its shortcomings are identified. The biggest weakness
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this product. An alternative solution to this problem with the elimination of the
shortcomings of existing software is offered.
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Annex for papers written in Ukrainian and Russian

EKATRA SOFTWARE WEB SCADA FOR CREATING OF ISTRIBUTED
INFORMATION SYSTEMSWITH A LARGE AMOUNT OF DATA

SergeywoloshenyukOlga Zinovets
IVL Equipment & Engineering Ltd

Ekatra Software has been developed for creating and developing of the
system foracquisition, processing, documenting, archiving, displaying and
transferring data for SE NNEGC fEne
(hereinafter referred to as the data transfer system).

The following difficulties encountered when creating the system:

- Alarge volume of incoming operational data (more than 300
thousand parameters per second);

- The data sources are standard C&I systems of power units and
plant level created by different manufacturers on various hardware and
software platforms (primary sysns);

- A great number of video frames for information display (up to
500 per one nuclear unit);

- A great number of work stations, where information shall be
displayed (more then one hundred at one NPP);

- A great number of sites on which servers and commuaicat
equipment are installed (more than ten);

- Low bandwidth of data transmission channels that connect
different sites;

- The need for continuous development and modernization of the
system due to the increase of subsysiais sources number and
changes inthe composition of data;

- High requirements for system availability ratio (0,99).

Solution of the tasks on the basis of commercial SCADA is difficult for the
following reasons:
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- The commercial systems are not designeaperation with such

large amounts of data;

- Purchased software has a high cost, because the price policy of
commercial SCADA is based on the price of one parameter (tag);

- The lack of tools for data exchange and video frames conversion from
data source systes, etc.

To create a data transfer system the own software has been developed. This
software gradually was brought to the level of a-flddged SCADA, which has
a number of advantages in comparison with the systems available on the
market.

The softwared designed in strict accordance with the recommendations of
the W3C Consortium, which makes it easy to develop it by using of open source
software products that are freely available in the Internet.

Standard Internet browsers are used to provide infornmate the system
users. Such approach simplifies the administration of client workplaces,
removes the restriction on the number of workplaces, guarantees software
operation with using of any modern and future hardware client platforms,
including smartphoneand tablets.

The software operates directly with the information base of primary systems
(data sources), all video frames are automatically converted into formats that
can be interpreted by an Internet browser.

The used mechanism of data receiviisgbscibed ensures to transfer only
those data that are required to consumers. This approach greatly reduces the
load on the data transmission channels.

To store large amounts of often poorly formalized information, the RDF
(Resource Description Framework) datepresentation model developed by
the W3C Consortium is used. RDF storage provides storage and unified access
to both information received from source data systems and to information
characterizing the system itself. Each object is accessible and linkattheo
objects via a URL (according to Semantic Web technology) in an RDF
repository. The place and method of placement, rules for access to them are
defined for each object in the repository. The data stored in the RDF storage
can be queried and updated lusing of the SPARQL query language. Web
Services are used to access information stored in the RDF store. RDF storage
can have a distributed structure and be located on different servers.

Distribution of software updates, as well as monitoring of software
operation at servers, special software provides in automatic mode. This
software also monitors the status of the system, registers all events occurring in
the system, monitors the receipt of changes from primary systems, informs the
responsible persons aht the events that occurred through the WErface
of the system or IRC channels (Internet Relay Chat).

The used Docker containers technologies allow creating ofsséitient,
easily ported applications, automating of the software maintenance.

Applied algorithms are implemented by development tools with using IEC
611313 languages, which reduce the requirements to the developer and does
not require special knowledge in the field of programming.
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A significant advantage of ¢hdeveloped software is reduction of the costs for
creating, modifying and maintaining of information systems, which require
processing of large arrays of operational data
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Annex for papers written in Ukrainian and Russian

SSE CHERNOBYL NPP INFRASTRUCTURE ANALYSIS TO ENSURE
OPTIMAL ALLOCATION OF PACKAGES FORTEMPORARY STORAGE
OF RADIOACTIVE SECONDARY WASTE

levgeniia Vtornikova
Scientific Adviser: Vyacheslav Kovalchukh

Abstract The analysis of SSE Chernobyl NPP (SSE ChNPP) infrastructure at
the facilities of temporary storage of lofiged and active radioactive waste
was conducted in the given article. The alternative solution has been propose
for the temporary storage of radiotive secondary waste, which will be
produced within the operation of the installation of water treatment and liquid
radioactive waste processing of organic components and transuranium
elements.

Keywords: secondary waste, transuranium elements, {tiwgd radioactive
waste, temporary storage, NSC project, a site at cascade wall.
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NEUTRON ACTIVITY AND CRITICALITY OF FCM ACCUMULATION
IN CONDITIONS OF NSC

Vysotsky E.D., Godun R.L., Doroshenko A.O.

Abstract For papers written in Ukrainian and Russian the title, authors,
abstract, and keywords English are obligated. Insert them at the end of
paper after authorsé information, i
of the Shelter Object (SO) is given as a guarantee of excluding of risks o
criticality conditions occurrence for eactudlcontaining material (FCM)
cluster. The results of the analysis of the data of H@mgn monitoring of
neutron activity and temperature at the periphery of the nudieaardous
cluster of FCM that hidden in the zone of penetration of the concretes of th
base plate of the reactor cavity, are presented. It was estimated the factor spac
of the criticality parameters (volume, material composition, mass and mass
fraction of fuel, burnup, density, residual heat release, heterogeneity and
humidification) wittin the limits of which the experimentally observed
dynamics of the neutron activity and the temperature is realized. It is shown
that the cold critical incident (repeated criticality) of June 1990, as well as the
subsequent state of subcriticality with seaal fluctuations in neutron activity,
determines by processes of water (from atmospheric precipitation and
condensate) arrival and retention in the base plate melting zone. Under the
conditions of new safe confinement (NSC) the stopping of water anteS&C

with the unpredictable mechanism of dehydration of the-wetted breeding
cluster, the probability of recurrent criticality can not be excluded for sure.
Priority measures (that minimize the risks of recurrent criticality in the absence
of directly access to nucledrazardous FCM) are identified

Keywords nucleardangerous accumulation of fuebntaining materials,
neutron activity, recurrent criticality, probability of sedfistaining chain
reaction (SSCR), preventive measures of SSCR suppression.
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preventive measures of selfstaining chain reaction suppression
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DEVELOPING ANDROID APPLICATION USING APl CCTV
ZONEMINDER

Havrulenko A.V., Zlobin S.V.

Chernihiv national university of technology,
Shevchenka str., 95, Chernihiv, 14000, Ukraine

Aspectsof developing android applications for the CCTV server Zoneminder.
The most optimal option is to develop a mobile application using the server
API. Thus, the client application has a number of advantagemse of
development, productivity, easedafvelopment of clients for other platforms.
Keywords CCTV, API, zoneminder, retrofit, rxandroid, video monitoring,
software, android, mobile app.
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Serhii Golubi Bohdan Khmelnytsky National University at Cherkaraine;
e-mail: fpkpk@ukr.net

Major Fields of Scientific Research: Data Mining, Information Technology Of
Multi-Level Monitoring, Decision Support Techogy, Inductive Modeling Of
Complex System.

Iryna Zhyriakovai Bohdan Khmelnytsky National University at Cherkasy,
Ukraine;

e-mail: irena_zh@ukr.net

Major Fields of Scientific Research: Artificial Intelligence Systdbata
Mining, Information Technology Of Multievel Monitoring, Decision Support
Technology, Multilevel Modeling Of Complex System.

Abstract Decisionmaking in many areas is not a trivial task that requires
analyzing and data processing a large quantitiésnformation coming from

the outside to argumentation this process. Therefore the automation of
decisionmaking is the important task for development any intellectual system
because it means a complex analysis of existing approaches to work with th
knowledge and models of their representation. The model of knowledge
representation defines the architecture, features, properties of the system
acquisition of knowledge methods and work with them. Therefore, the actua
practical task whose solution is proged in this paper is development a new
approach to the knowledge conceptualization for Smart Sity adaptive
management tools create. This approach involves other principles of
knowledge saving for inductive modeling that will simplify the procedure of
new knowledge acquisition. New approach is based on the main items of the
hierarchical multilevel system theory and on the method for complex system:
multilevel modeling.

Keywords decisionmaking, knowledge conceptualization, knowledge base,
knowledgeepresentation models, inductive and multilevel modeling of

complex system, decision support system

91


mailto:fpkpk@ukr.net
mailto:irena_zh@ukr.net

FlrwsftRrR1 Y s my L1
Jurc 19 Je1 1w U

¢ J
(r

O desls Oy ' (WsLGdzW dzzlsts o dStsted MisOdadzy s - des dzts ¢
Bsdz' ssteddze k2 sBO' €' o E{f tcOo dz' dzdzw z0  f
WEdS y sdod dz0 MmNtk lskztcO® Isdftses’ N4 dzmts t
L' W S lsdDEtsY odH' dzj dzts o tf §tizts  filpls O didpte | B O d dz
sjndsdztse " .

szt yso ' BijdeHotdsIstso d2 Bsdz' Iststed dze , f tcts d3d ) dzt
B t6d %"

106 0dz ded? G dz¥H
stdzyd fy' v Md dhfsteddr dBitejy o¢svuvl daj

B Myw dgHdded ftod eBMdZzEetso zoOWAAAS G JdISOC W
¥'oLdydedna 9jddydde (Mmj dhsted) fnls 05 Is Hj H
LOHOY ¥ ‘ dzd s dz2 € Mmyted?2 BOdedzy dzOo € tsdzc
M degmMsts’ 9, 0Odzj ' MOB@sMis' 2ded?2 B A dz ' da¥ St
sHddz L sHdzd &3 o “Hddz 2 BJLYtcB8" " Hdlz?2 d3d
cdzz y& " Mmis SO dzOH' 2 dz Mis! dedL s’ 2 dzOdzy' L
vl [1].

4! SCtSH dz Isj - dsdse " W BjLHiIssa dn fnd def
ftoslssCtsd 9 MIsOdzHOtlIs" © 802.15. 4/ Zi gBee
Wl sy dzO e dt’ M dlsd SO0 K s@akde'ts daizts dz'V 1€ 6 to o ded]
Yyomk Oolktdtsdkds ttsetslsd HOBYdS "  o. [B'" " H
tetsL f sH ' dzj dalz, MOkttt Odz' L 28 ykz mdMmilsj Bk |
deW stedzOYyt .

92



1 e (i {0 LHOIsdz Mmlis: HS tojlstcOdemaet 4
SHdSEts o kL dZO HEts * dzh 56 5, hts HEtsL & sdzv

stccOdz' LzaOd fjtejHOYk ' dWtstedOy' = uj
weisfils' . 40RO Bjtej O odL dzOyo0 tfflsddC
fslssC" o.

lef dBsyd BRI dcC@df de' HplsO dzOf " WHCB] to 4 >
fso' WL Odedr Y dzZstcOBBd LBStck ' da¥ sStcdzO
9L O BsH' ¢ j dzffcitedkGd Bugg &4 4 @ odzs L
f tots ¢ tcO@As Ols dz' ftedmstets’ dz' fnj demt
sBYdfmdzs 0o Odz! dzd 3 (Bspdrdzizsigls w dgds O'dzn @ s Ia «
(OC we I ndustrial Et herng85) GPRS|

Lettel ' dWstedB3Oy' ' dBsykzlk: «&Okd k& Mot
B ey, foslskzydd?2 t©OH' s jtejHOoOyY °
jdzj cetsmtf sy do Odzedz’ [ 2]

dlstczClslztc® ' HsBRZHBSO O

10 tedf. 1. fsCOLOdts Wkdy' sdzOdz d
ZftcOo dz' dedg Isjrdetsdzse’ yded a3 ff tetsyj fitsds.

Kepyrouga cacTemMa
samosaEKa SCADA
OPC

Koopamanarop
CeHCOpHOT Mepewki

By30a Ge3mpoBiTHOl mepeati TaHAX

Cersent
mepexi ZigBee

i Haom A K

tdm. 1. AzdSy' tdod &0 mNsekzSkkzto
10 tdmMkdSkE o HBESBWKOY jds ' ' tcOtern ' &
sjhdsdse ydtsets fotsyffelsoyn’ HiQdshsjSk
Mz ijtte' Lstodzsets t6' o dg¥ .
10 tedf. 2. (COLOdS L dj M ddzv 1 uf
By .

93



o) )_}/

@-%nx’nionannni BY30a {L"-szlmnﬁ BY3071 @ IenTp 360py iud)\lopn:nii(i Bazosa cranmis (FJ;\ ?‘/ﬁ
tdm. 2. wbttkzSlskzttO LoOWLC 8 @ 1 af
10 tedfkdCl o' HBBE©OY jds ' ‘' ©OWR' ¢ f§BlEH

fsCOL 2’ fsBkzutsoalz 41 uf dO Mmdse’ Yy 'S¢t ac
v O¢ Wikd$ y' tsdzOdzt dad 2 okLsdz L O2BO' st Mw [

stcOdzL lsdaif B adzzC tpdztf j toj HOYY 85  daW Sytg diBE = s
LBtk ' disttkOy’ ' fjttjHO' eofs ' d¥skdiOy" *
Edz' o j ehOdz dasSiilzy jodd cadviHES dz o3j tod ) ° Bsyj od¢
we LB, s0¢ * fjtinoy' CdW stedzOYyt T, O
MO tce Odz' L ¥ yd2, stk dOw dtisdite fiask  di@td 510"

LOdzd" dls! mqw Ml 2 C 8 ° BlznHi dzOH O 9 d¢ tsdzkz
9' H dByddeodms d&OMEZ' HE' 8 oadraBHE L dOHE v,
fJtwhk yJjtececk HO® Is! By dzde * Mmis! LiesBdlIsd
HsMistse * to@zg f3L § j ydSslrf HdaWidst©RgO Y™ L HOIyd¢"
MlsOdzy' ¥, H O &Y jdgOlststc® ¢uwuv vl .

ste' i odh jLOL Oy desc s f slstc’ B dzts 9" HO3
HsBto] ©ZOMh IsOB ts9 Odzd BB s O T N dedfH Cotdor’ HHAZES o 10z @iz
fjodzsets HOLYde O 266 B dzO L Odf doefClsff o w !
¢ 5 dzls to s dz¥ Is © Bsdz’ Iststed dzg Iz, sO¢ w e o fmj

LOtj  Mistckzo Olsd HOLyYydse o MmMdMmlsjidz® * o MlsOdets
"HjOdz degsdBsz e Jf OHSCE L OHOId 2t6@3z " Hj dsdW'
cted e .

ldStstedmlsOdedzy 1w dz20 ftcdS &zOH' GctedBdedy'

l ¢ thisdco z*' s+ mw HiC " dz €O <ctedededy’ , totsL
fSWH BHAO L BHddss d&o fash' Hji¢ d CO0 6
3 HBtso )y ddzlz, 10 & hdqteddzkz 3 & odmtsilsiz.
oS stedMmlsso kzs Is! Mmw :

AosydsSd IsjditfjtcOlskzted fitsd' KBy ' IsStoH Ols oS D«
' odgSo ' HHOdzj dzs BHJdz 9" H BSHdSES ° o' H Mis'
AosydSd IsjBfjtcOlsizted SO HOyYyd<¢d otdsdts
9adfOHSCsadr &3 Mywnr ctedededy’ ;

94



A olsyd¢ Cdpyj delsteOy " 9 lzc dzj € dyij detdsates
GtedBded y' .

[ dzv o dStsdeOdedz S jtokzys ydr Stdi3OdzH o d G ¢
SO ydodzjdadew Isjif dztstsB o3 dedetsets Of O Ols iz,
stcdrBsHtso Gt ¢ dzOf Odelz, wCd2 Cjitlz' IIsjd

YyOfMsddz® L ydr HOLYdS' o Iod@s d® ¢ IdsiAcial
okLdz 9 Hdv fod ghjddzy Lo' wLCEZ o fjts

wdeW¥ stedsO@y* W L HOIyYyd<' o yYjtejL IstcOdaL
CdW stedzOy’ T Sy dets’ cGtedBdzd Y’ ' HOdz
fless yYjteck (jtejHO’ zj Btc O tolz ©agd 2 dal
Codestetsdzj 6@ yYjtejlL BOLBalkz MlsOdzy' 85 ¢
WEd€ y' sdzOdz' dz' o kzL dzd , wg f4odeddz
B rOde LB Cydets’ ctedBdedy’ ( dOMtsid,
O ©OLkdsS ke, ht M3 j dP sl

LOMssMso o Olsdf! Hd&Y BO' Cl' o
Clsztcdaddrs takyf fipls Odzdz? 1 &f o d3j 3 Of H
Edz y' sdzOdz! dz' mls! 5O l]’ sfstslskz tsB M
dZsosC . 1 itcioOcd odS tstedfls Odadaw
stedMisOdzdz® 1 4 fHOGRICHBESLIS® JZi gBe
59 0Qlsd dzOH "' 2 dz
® ¢éuvLv Ul
d¢dr d&OMhIsOB" 9,
d HEslstss ' oL '(‘HHl

fn
¢
HsLoatsdzy' hodHSEB Mo ste
Sjrdesdzse " yded = tBO6' CIs'
Ac¢' (slstejBlzsls! 9] d
@By dzd e ' Mmlis! ftesC dzOH Ols

ZOHIss tetsL Oz j dzd R OB s d30fnh sOBdzd~
KAtsdzd ftesCd&ZOHS O COBjdz¢ L OB stetsdzj dzO;
MC' foltejBbkéls: Mmis' 2C6Mis' ' dzOH' 2 d

ySteMsCdn kd@se O jShfkzokOy' ® (HOYJ

] dElscj oz ofy! COdetlgy S ESHEH @5 B! MY o j czd S d

OCldodzsBz o cdzdolz NC' Hzdots’ MjtejHd) :
AzOtc OC 5o k2 & Is ! 0 j dzd € yoMmts " * dzls § 1

5B ZOH dzOdzdz® . [ BMisOldy 5 Odzj jdzj 66t

ftcOys 9 OlIsd tesC OB BJjL §' HL OteHE dipJ SCAs
HOLYydSd disykls! MisOlsd o dIlstcOIsdzd d3 BBOIs
ydd3 §° HL OWHdIsd.

s dMMS odStstedMmisOdedn HY J ] d&z

1. 1 J dzj dzd dz d.1 . Il jMmMftetso sH dz" § fd def
JqdeW ¢ sdzdsz dzd $ Oyd tsdedets? MlstezCIskzter [ u g &
1 Oz®e 44 sjrndetsdzsedd o dde ¢ s d3dzlz dzd € C
dde stedzOydd: Ctsdzdzj CIsd o dzOW (BsdescteOW d
1 Ote O dztlzd O®. C s : s ti3f Odichw wPBAs, 2013.
2. ajteediomed?2 [ .1. 1 ifmftes@tsHd(Jidifisds
tej Mizte] / Sl & Isjiel tjfyfg,d3 3 (s0n8s
http://www.compressu/articleasp®@id=18943&iid=877.1 1 OL 8 © L ' il
wdzls § tedzj Islkz.

95



wdeW stedzkOy' v ftes Oolstste’ o

JtezHL ddzm! CdMis) dzb GlzdzOH Oy S O¥ . v}
' ¢ stef),vq @t @0

e-mail: jug@sonettelecom

Is j dz. -31196230

ImMdesodz MW jted HEsMdz Hyjdz: oeBEHBOO
i dzints te dz' dzd'teld pts dz@ OB SUSIRYS © ff totsd3d fidz
S tsdm! € d2 T coossh)dgdso v CIOW st A 1L ULV
' Cstef, Csetse VLEt®’
e-mail: yarlukomsky@gmail.com

Is j dz.-5264948

{ Mdzets o dz Wi ted ¢aisHdOl fUiam »je 0 C
dbtern " 5§ Clslzte@ wlpjftdgimy’ "dzj dz' MmdMmisj 3 tsB

Annex for papers written in Ukrainian and Russian

WIRELESS MONITORING OF PROCESS CONTROL OBJECTS BASED
ON TECHNOLOGY OF SENSOR NETWORKS.

Yulian Grudzynskyy, Yaroslav Lukomsky

Abstract Sensor networks technology using for monitoring control objeats

the example of the chamber for growing mushrooms. Functional structure of a
typical sensor network structure and its connections are shown. And also
highlighted the main advantages of the researched technology.

Keywords wireless monitoring, industriadystems, sensor networks
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USING PETRI NETS FOR RISK ASSESSMENT OF VULNERABILITY
OF INFORMATION SYSTEMS

Pavlo Davydenko

Abstract We consider the modeling of risk management processes of
information security by constructing a model of identifying vulnerabilities and
risk analysis based on paint&etri net.

Keywords information security, network vulnerability, risk assessment.
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Thesetheses are about method of automatic selection of image correction
technique in CCTV to prepare images for further analysis using different ways
to identify objectdn the image. This information is valuable in the field of
computer vision systems that operate in a changing environment, where the
characteristics of the image may change over time.
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Annex for papers written in Ukrainian and Russian

Annotation:In these theses of the report fodasset on the great role of
green zone areas around a cities. In this review-step approach to
monitoring green zones condition on the example of Slavutych is considered. It
is proposed during the first sja to make use unmanned aircraft for providing
primary data and geographic information system to identify potentially affected
areas of green zones. Often due to adverse conditions during the time of
photographing the photos have high defect levels, ghathy it is proposed to
attract expert analysis. Thus, using peer review it is able to identify areas that
are most likely affected. During the second stage of the green zones research it
is offered to apply land research for areas that are classifieikabylaffected.

It was after the second stage of research experts can finally confirm or refute
the suggestion received during the first stage of the lesion area on the green
zone of the city.
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DEVELOPMENT MATTER - PHYSICAL MODEL OF CO MPONENTS
OF GEOLOGICAL ENVIRO NMENT LOOKING TO SAF E DISPOSAL
OF RADIOACTIVE AND O THER TOXIC WASTES WI TH RESULTS
OF PETROGRAPHIC AND PETROPHYSICAL STUDY

Olena Ivanik, Mykhailo Tolstoy, Oleksandr Shabatura, Nataliatéd®,
Andriy Mazko

Abstract: The choice of geological site for disposal of radioactive waste
system among selected geological objects should be carry out according to pre
set of demands to guarantee ldegm safety of geological storage. It also will

be useful to include activities such as physics, chemistry, materials, geology,
hydrogeological, environmental or other engineering studying. Analysis of
matrix of all geological and geophysical characteristics of the geological
objects allowed to select timost “informative" parameters and determine their
ranks. Statistical tests revealed the reliable correlation connections with fissur
permeability have small set of petrophysical values: elastic, porosity and
radioactivity as the very higtanked paramete of researched model. They can
be successfully used for selection criteria of geological site. Clusterization anc
factorization of some territorial groups of rocks have determined 4 category of
rocks. The distinction between different categories of rdidsed on using of

the developed classification functions. The application of given statistical
approach for treatment of petrophysical data involves calculation of numerical
ratings parameters, development of classification functions and assigning
different territorial groups of rocks to the categories "conditionally suitable"
and " conditionally unsuitable". Also it was performed a practical task, the
development of a location scheme of available sites for disposal of radioactive
waste system near Soutlkidinian Nuclear Plant.
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Introduction

The longstanding question of modern nuclear power engineering is the
problem of the safe disposal of radioactive wastes (RAW). It is important to
accelerate studies of searching for a proper repository site. The hard poor
porous rocks and sediments arencoonly known as the sites of RAW burying.
There are three main types of the host rock that are currently under
investigation: 1) hardrocks (granites, granodiorites and other hard crystalline
rocks); 2) sedimentary rocks (clays and marbles); 3) chemicasidefrock
salt). It was found out that the most favorable natural objects for disposal of
RAW are crystalline rocks. Granite rocks are under investigation in Sweden,
Finland, Czech Republic, Spain, Switzerland and other countri@s§18, 9].
In Ukraire, last recent developments of disposal concept attracted to granite
massifs as the host rocks. A wide range of the host geological formations have
been considered for deep repositories within the bounds of the Exclusion Zone
of Chernobyl Nuclear Power Ria(on the northern of Kyiv, Ukraine) and on
other areas. Similar geological formations are also occur near South Ukrainian

Nuclear Power Plant (SUNPP) but they still have an insufficient level of
proper investigations (fig. 1).
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Figure 1. Map location of granitoids petrotypes in adjacent area near SUNPP

Petrotypes: 1, 5§ Bokov'ian and Novoukrainsk charnockites; 2, 8j 9
Novoprazhsky, Orehiv, Vozsiyatsk leucogranites; 3] Kam'iansk, Huriv
tonalites; 6, 12, 18i Adzhamsk, Zhezheliv, Kam'iansk granodiorites;i 7
Oleksandrivsk enderbite; 10 Ingulets plagiogranigneiss; 11i Bokov'ian
quartz diorite; 13 Ivaniv quartz monzonite; 1# Ingulets plagiogranite; 16,
17, 19, 211 24, 26, 27i Bokov'ian,Mytrofaniv, Novolazarev, Dolyn, Krupsk,
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Kirovohrad, Novoukrainsk granites; 20Ruskopolyansk granosyenite; 25
i Krupsk quartz syenite.

The assessments and the research of the real crystalline rocks have be
required for more detailed investigation thgieomechanical, petrophysical
characteristics, mineralogy and geochemistry. The main subject of the preser
invention is to provide a selection of the most favorable sites within geological
boundaries based on a database of physical characteristicdioflpatrotypes
of granitoids rocks. Also the results allow to expand the available sites suitable
for use as a depository; and secondity provide comprehensive physical and
technical characteristics of the host rocks and improvement of geotechnica
criteria set for the host rocks depository of RAW.

In accordance with the national and international regulatory requirements
should be W consideration of the s
basis a system evaluation of the requirements and critéma. each
characteristic in the research model received routinely its numerical value [4, 6
and criteria of their compliance or advantage. For example, the direct
evaluation of safe requirements for geological disposal of RAW, have provided
a reliable suport for the performancealculation results in Swedish
investigations [8].

Our investigations will focus on the field of the physical properties of
granitoids petrotypes of two large structures of Ukrainian Shigldulsk and
DniesterBuh megablocks. Téh second develops a method for petrophysical
evaluation criteria of these geological objects. It provides both the qualitative
(evaluation criteria) and quantitative (selection criteria) input to the assessmen
of the disposal model.

In this paper, the maigoal will be focused on the developing criteria that
takes into account a number of physical properties of the host rock dispose
area and assessing their permeability are determines with calculation method.

Main material

Nomenclature

P total porosity(%)

Pes effective porosity (%)

Vp the velocity of propagation of longitudinal waves (m/s)
Vs the velocity of propagation of transverse waves (m/s)
AVp coefficients of their anisotropy ofp{dimensionless)
AVg coefficients of their anisotropy of Mdimersionless)

TR total radioactivity (13" pA/kg))
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Kp permeability coefficient (cf)
Te bulk density of fissures

b crack opening widths (cm)

For the purposes of safe disposal of RAW a key property of physical
characteristics of rocknassif is an ability to maintain radionuclides inside the
host rock, through extremely low permeability. Because gas and fluid
permeabilities of rocks regulate mass and heat exchange RAW to the
environment, provide control the geochemical, wiéiteation processes and
mechanical, thermal and geochemical properties of the host rock.

Commonly, it is found that igneous rocks have low porosity and have
extremely low permeability. Faults and fractures cutting through the rock
massifs can have higher porositiand permeabilities with significantly
different groundwater flow and transport characteristics. It is known that in
zones of increased fracturing, there are changes of the permeability is induced
by electric, elastic and magnetic fields, thermal eff¢®isthat suggests to
conduct measuring porosity, permeability, bulk density and elastic properties
together with characterizing fractures and secondary porosity. The combine
approach adopted in each project will be put to a performance assessment of a
repcsitory site.

Common physical characteristics of rocks and calculated value of
permeability have been used. The elastic properties depend on many
characteristics of rocks (mechanical properties, porosity, fractures), important
to assess their influence tafety requirements. In general, rocks with high
values of elastic parameters can be relatively more suitable for the deep
geological repository and conversely these parameters would have to be
included in an evaluation criterion. Total and effective poydsave different
functions concerning the calculation of potential radionuclide release and
migration and will build on research model data in different sophistication. As
integral index, total radioactivity is connected with content of natural
radionucldes in rocks could be use an indicator of geological suitability of
petrotypes which describes of additional radiation risks (radiation, radioactive
emanations generation). As well value of TR it seems to be sensible to
significant variations between diffent varieties Pt and Pef. This parameter can
be used to study the requirements for compliance with operational and long
term safety of the disposal.

Method

Results of laboratory analyses of rock thin section samples together with
appropriative petrophysical data used to assess a general value of permeability.
The first step of investigation in determining the parameters of fissures: fissures
opening widths, lengths and bulk density of fissures was supported through the
microstudyof rock permeability in the large plaqparallel thin sections. The
permeability of fractured rock can be approximately estimate through the
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empirical equation (equation 1) that relates the permeability coefficignt K
Trand b [6]:
b°T,
K, =
560

Data analysis of show that empirical equation is suitable for the case of the
presence of fissures of three directions in massif and the assumption of uniforr
their distribution.

Comparative analysis of the permeability distribution and a lot o$iphly
properties of rocks have suggested that a clear connection Witk type of
fissuring of rock that refers on “¥p" trend. In the group of petrotypes that
have system of undirectional oriented fissuresc@ted background fissuring),

b value pratically non depends frompe, Overall it was supposed that b value
with strong connection with Jis limited by 50 microns. Fissures with widths
greater then 50 microns are not belong to "background” type and may develo
in the large cracks of rocks. Accamdly, rocks are having several types of the
fissure implies the high values of anisotropy of elastic properties and, as rule
variable radioactivity, increased porosity and permeability including "fracture
permeability".

The second step of investigatiorhen data of fissure permeability and
petrophysical characteristics are proceeded with appropriate statistical researc
methods: cluster analysis and principal components method. Objects clusterin
allow to divide dataset within the positive values of datien coefficients into
several hierarchical groups of petrotypes. Factors analysis has been used
reduce the total number of variables and determine the key "informative" anc
uncorrelated "nofinformative" variables. The methodology described above is
shown in the table 1.

1)

Table 1. Methodology for evaluation of data of petrohysical analysis

sequence

B Stage of study Description

1 | Characteristics ir Fissure permeability and petrophysic
model characteristics

2 | Verifying the results Check for uniformity of distribution of thg
of  the primary characteristicg

measurements

3 | Correlation analysig Determination of correlation coefficients betwe|

of petrophysical fissure permeability and petrophysig
characteristics  an( characterists of rocks allows to analyz
fissure permeability | variables with respect to their means and stan

deviations
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4 | Determination of] Determination of informative features with t
informative most significance values obrrelation
petrophysical coefficients and their rank
characteristics

5 | Cluster analysis o Organizing observed data into meaning
petrophysical structures allow to detect structure in
characteristics relationships between petrotypes that is to clag

their by a set opetrophysical characteristic

6 | Factor analysis o Informative petrophysical characteristics
petrophysical petrotypes are reflected in the coordinate
characteristics eigenvalues of factors which allowed to perfo

their classification. Numerical Uges for partial
factors and informative petrophysic
characteristics can be determined on the b
classification matrix.

7 | Classification criteria Quantitative classification criteria (selection
evaluation) can be given in numerical valueg
informative petrophysical characteristics or th
combinations of the rocks that are used to indi¢
favorable (or not favorable) of the safety indical

Results

For determining potentially favorable sites for radioactive waste disposal in
all samples ofgranitiods are defined the most informative petrophysical
parameters; Pt, Pef, Vp, Vs, AVp and TR. Further correlation analysis allow to
give various polar correlation coefficients between petrophysical parameters
and values of fissure permeability. A degrof relationship between the
geological objects is estimated with cluster analysis (fig. 2).
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Figure 2. Tree diagram of linkage distance of petrotypes of Ingulsk and Dnigster
megabl ocks of AVk-greupsmofrecks wifhpasitve hlugs of correlation
coefficients)

Four groups of rocks have been determined on the basis cluster analysi:
Clasterization on the bases of positive correlation coefficients afitgids
rocks used in developing model that includes 4 (1, II, lll, IV) main rock groups
located in a plot of two significant positive factor loadingafd b.

Factors rand k are about 69% of the total variance. Significant positive
factor loadings in a field F1 have (in descending ordgr)A¥ s parameters; as
in a field F;, locates TR. In contrast, high negative factor loadings in field F1 are
represented by \ Vs, F, - Pef F; could be likened to a degree of fracturing of
rock massif, so fshould consider as part of the pore space that does not play &
significant role in the natural filtration of fluids

117



F2

el 1 o

Fy

3 O Pef

Figure 3. Facbr diagram of figurative points of petrotypes of granitoids rocks of Ingulsk and
DniesterBug megablocks together with their petrophysical parameters in plot of fagtioFs.F
(Groups of rocks (IV) are refer to fig. 2 and petrotypefig. 1. Theranked eigenvalues of
petrophysical characteristics are shown in appendix chart

In the field of positive factor loadings of Bcecur the points of rock groups
II'and IV. It was supposed that host rocks of groups Il and IV would have the
low potential isohting capacity, which qualitatively decreases towards the
positive end of the axis F1. In this direction calculated value of fissure
permeability has tented to monotonous increasing. Second conclusion means
that the search sites for safe storage and disstould be limited by areas
where common petrotypes of | and Il groups.

Classification of petrotypes of single area based on complex of their
physical properties that allow to get the generic permeability as important
characteristics of host rock of RAMIsposal. It also shows that performance
criteria could be as classification function (equation 2, 3) that should be used
for selection new places of radioactive waste disposal in different geological
condition with petrophysical data:

Group I, IV=18,38®t+385,7878+0,084Vp+0,269Vs+20,953 AV

9.197AVs0,015TR+0.3kP760,255 @
Group |, Il =20,488Pt+377 429Pef+0,086Vp+0,263V5+21,296A o
9,750AVs0,018TRO.02kp 757,633

This classification includes the most considerable physical properties host
rocksfor disposal in a geological disposal.
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Conclusion

The choice of geological environmental site for disposal of radioactive
waste system among selected geological objects should carry out according |
pre-set of demands to guaraatongterm safety of geological storage. In the
same time, the requirement address must be connected with safety function ¢
various components of the geological disposal of radioactive waste systems an
related to processes to the terms of mobilizatimmsfer and accumulation of
radionuclide, migration routes of radionuclides, groundwater flows etc.
Analysis of matrix of all geological and geophysical characteristics of the
geological objects allowed to select the most "informative" parameters and
detemine their ranks. Considerable attention was given to elastic, porosity
(with permeability) and radioactive characteristics as-négtked parameters of
research model. They can be successfully used as selection criteria. In contra:
density and thermgbroperties are able to determine temporal stability of the
rock massif, but do not affect the security features of the components of
geological disposal, and therefore can not be used as indicators of geologic:
usefulllness. Magnetic susceptibility angidial magnetization of rocks do not
directly affect on the security features of the components of geological disposa
because they hadné6ét been included i
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yistedzr 2 . |

sOLdBIteso ¢.u.R4'9d249 g. [ .

O dzdzts s Oy OB sl CtcOIsS s §topiifiE@nH@; dasz
L Cff ZOlsOydd B jCIse Ols s 3dzts 2 L odzj |
sBjMfjuyujdedj] 1 Isdr otffttsmtse, f silstej B dat
psl tfrls or fsdzdzj dzedv tOBtsls. 1 t6jHMISOS
OLOBEBICd ftjHftedwisdY ptodhejddk] gz m" dt
sMotsBsyHjddd ©WOHdBOCIsdodzr » BOIsj tod Odz
SOYHM?2 sBi jClIs, dMmfsdz L 28 h d2 Ols ts d
mMtstslse j sMisedd M ftetsj € Istsds, Cslstster 2
1 Cfnf zOOydd. [BNdj IstcjBtso OdeePlats® dzfpy ¢
1 0¢d20d3d vCteOddr [1, 2, 3] d MOdzdIlsO
Il dHjOdzi o twjLkzd O] HJjWIsj dz datsfls
f dzsh OHC O BBI jSISO HBsdydO BT s o] BB
cCBtedydsj oz dzEy ©2Cke. IdWH jdtc odsdf Sz
dzj 2 wBi jCIsr , Mststclzy jdedv d BOLJ ted Od
¢ tcOdzed W dzd Wi.B klHiE so IbtddstOddzts 0 dzj dzf S tej H
[ sfls Ols sy dzts HJlsOdz' dzts otsf totsfyr fndav Is
LdzgjteeilsdyuimMédr EMlsOds§rss ©OMMdiisIsts dz
]l O dz" &3 Bis dzd dzls s d3 L sts?2 Hd Wisj dz dats
s MY Jujddy.
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] dZOMmlstswh jj o tcj d3w dzO0d B tsdzj | ttOL tcOB sl O
1 S z Ol Oydd ¢ d dimfidzj Hise Olsj dz' S d ~
lteddzydf d Odz! dz § UdeBMJdZMOWBOIZ%BGrﬂzBS&J
1 0C5dzOd3d v StwOdder [1, 2, 3], BBdjj HIjLOE
sdsso dzr » dested3OIsdo dzr » HEBCEA] dalsOR [ 6, 71
foods)yjddy tBifmfjujddy BjLtfOmdshisd {tc
EmMlsOdztso 5€ , dzj HtojlsjwPicgdRdn RBOY tzthjsDlszRro iz
yd dzt M sqdv i HisUsiddrl @EQy a0 s etediststed d,
EPMisOdztse € 52 Eidzse d 2, BOC Md BOdz! dzts fmdzed »y O8
Hiwlisj dz! detsfplsd dz0 1 ss2 Ikjtctediststedd .

lelsd HtsMmisdy jddw 1 Ists?2 yjdzd HBd dzr B' Is!
H s Cjlzddls O z3d , 9 Clstster A BHEIs EfmMlsOdzse dzj dzr
sjtetcdIststed d, Msstolkzy j dad 2 , mdMmls j dz, Lodzj
sMotBBYHOSh gAMWW o tojLbid O] ) CwOh j da
5Bl jClstse Obtddts?2 djttedd, O kOSy] tdat
ftoso jwod sMisslgY (Isdd Stdlsjtdw d.

] ftosd3j yzlss¢ o tcj d&3j dzd By HE ftoj CtcOh §
fitciJHOYj?2 bjttcdlstedd o dMftcdy LtseoOdedj H
or fsdzdzj dz L dzOydlilsj dzt dz" 2 GBI jdi3 ttOBI. [ Mdats
fs otsLotcOh jdads f dztsh OH C ds j dz/ destinsw 2 ik @ gzzid
sBWOh jddj  ttOHdsOCIdody &3 dOIj ted OdzO ] .
] EOMlssw h jj 9 tcj d3w EmlsOdzats o dzj dz f stewW H
tjekddteksh jets Ctddstetsdzy HdzW RO jtedOdse ¢
smMosBsyHjddY  Ctedlsjteds EHjd des?2 OSCIsdo
] dzj Htej dzd § Lisdn  fstisQ BlshOlzd Aste p zj Is . OL
HsC b3 delstse, HjlsOddL dqteks h df IstejBtse Odzgdw
shdss dsets fSWHCO foHeslsseSd &Oljtd Odzse
JLBjtejdzd?2, GtHlo jteyHOshdn Mmitslse jlsiise dj
SWsttddzj deds dzj sBBsBg B & HESC 2
] 2@D46 GcBHOR o ©OKRCOS jottsf,j2MCtet
cuBojth jdmMlsotseo Odedy MdMmisj &3 ~OOCIsjtedL Oyd
Hj2fMlsokshdn Obtdd o {d&jCktshsodydws v
B ssHBdSE W sfMo Bty Hj dad W BOIsj ted Odzts o tsls
0s1 ftodded BOk EyOMmlsdy o ©OLLOBBES] ftetsjC
RO jtedOdzse s twjckddtekzsh jets ¢ sdlstetsdw .
BjssHBAEEEJJ sfyo 5B 53 H j dad W GO jted Odzts o
fsdzsy dlsj dz dalz s B5YJ &z k2 Bj Y HEZZOGESH d&Z R
I BMOtsBtej cdzdtess Odzd™w v S teOd dz .

ClsO dBjbHBdESEdY HjkOdILJtekzjls &0 shdss
ftcOCIsded tMmMotsBtsyHjddY ®BOIjtedOdss o jHEMN]
[6]. [ 20 fshmdkyddz0 dJdhrtsHd &3 §E2deS Istsds
YyitedzsBr dz ME B2 ¢Cuw. | dzOMlstswh jj otjdi3v ft
JIBO L OB yoded?2 1+ SMYf jtelstse.

inchds gL tejLEd sOtse ftotsj ClsO u4.01
ftoj HsMIsOo dzj ded § LS teOd dzj BB IstsH O st toj
btekHdtsdL B ted B o tc OH effts ditzCudDdsHj tstpj 2 , ( O czOM Qo
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sktsftseo fdzkzlstsddVvj Isf3d dzE QO § dzju? mMgr IO
Zz yos h dr  dzd L € 51 dajde ci§ Jsdplsid ndetsg f) Cejdso
qstLsao@qJ® BOMh sOBdteclzs hdr St WW

H s dz@ 5 H B or ff sdzdzj ded v £C OL Odzdets @
O ydlsj dz dgr § Zmd dzdw dz0 fMtsL H Odaf gzd Wi
cOCIsjtedMmMisdS tOHdtsOSIsdodzr = ISR tSHBO
RZOf tcOo dzj dzedd B ssHdUi ME et MHdoh
fodz Lsa Odede WHjtedzS2  dzgjteedd ¢s)
dzj e sOlstsdzée [ 11]. Cltls wuv)l ftejHJd
cOCIHFteEMIOC S0 Odzdz" = t ¢ M  sSdBEOO 13 C
s-Cest {. { dz0 ftcj HdzOL dzOyj dzO H dzw
HgBdz S dzdHise: o dzj Mtstelsdtetseo Odzdz" = Ut
i MsOR SBtcOL 5o Odzd W tod; dzj Mstels d tots
B Is Odzdzd Y Jsfipdsdfj ePdB3zd ydz' = Wisteds d tOL d3j
1-d -2 ctezff o Ctdalsj2dzijsOn fjtejH Blsy to
VvisOdztse € © sftej Hjdzv jls dL-this tzlf dgO R N ¢
tOHdsdzz € dzd H 59 OCIsdo desfls ! Cslstster R
OCIsd o dzts fry lsgff ~f Ludgdftaw J

JtededdzOdz’ dz" 2 BjlstsHdUiMEd2 YtsHABH ¢
sBteOB SIS d, Colstster j L Odztsy § dzg 9 ftie
sfftej Hi dzv¥ Is OCIsdo desfyls d dL slss{ dzr 2
dzj Mstclsdtcso Odeder 7 vt [ ©® EZfOCsaCORL
ftotso jHjdedY ftocBtBlsBiSKEO.

guvl [11]tBiMmMfjyjdts BisHdEs2 of f sd
s P01 LCegd [ d BIISHICO o' ff tsdzdzj dzd *
O oMmjr Hj2Msoakshdr ¢Cuw uvCteOdds .
gbkzh iMmlse jdedzr @3 h Oesdz o w©WOLodIsdd d3j st
ttOL tcOB 5 Hz§ O t6 jddzd g BjlssHdSd CtsMmoe j dedetsc
OCIdo dzsfisd  tc OHRfus d LFERRsY ts 00 ftctse OR

sCtelkzy O h j2 fMted HT L tsdzr slsylkzy Hj dzd v
6jLEd SOIstse dL d3j tej degdVw kzHjdz dzts?2 OFCIs
YSr BEu d kMmlsOdasodzj dedzr 7 H bW o] f j todz
Cst WWduydd delstse . UVHJ dz! dz" § OCIsdo dztsmls
sftejHjdvesls i fish s Mmyddzsd dzday ¢t dad
COB@ROdzE Y J dzd 2 -0 d ffoO0w@E i1 ) § tets6 tc Odzd3dz" d3
Ak Wi n f s ©o tsH 11 Chlssdis szt dzj ¢ M te
Csi WWdydd dalsr sSfted HY dzw s Isfpw fted o
ftodd3j dzgj ded j @3 wWOHdB~dBJUI MEdn oSy H
rqof oL sds Stsfo jdeder 7 dL B toj ded 2 bk FPuzr oz
d 2P u dzOSsH @R otslftelj HYy S/ $¢ HBS 30C
Ollsj Mistseo OdzO o EkMlsOdziso dzj dedetsd3z f stew H C
ClsO BIBBHJEO o s tej Hj dzj dzdats 2 d3d te
fjtjHOdzdz 2 9 e ORE OR ftesj SO U4.01
Cesit WWdydj delstsoe .

1 0 todMmkzdeC jsB2h (s CoQLHO A § CIstetsd3d Isted Y d
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d4ntsHd®BsMls! tojLizdz sOtse ftejHjdzj ded W dzJ
cjLEd OOR] LOHdBARdABIdU) MSBSE Gt Hj dj &
dzj & ® dzseOdW¥ ddujMEsds RBOMhsOB] S OLO
Ctsfo j dzdets @ s s EPu j dzfyded w Odzdzr o3 ttOH d A d d3
st o] deg Wiz

wtojHdz] | BlCdtsdzjdedj M jted i) dzlsOdz detsc s
MsMisQodv jIs 28 %, &OSIHHUEBOd datsj tslsC dzts dzj dzd §
stesdzy {Issets, Jhj ©® 1992 GEBBHE ¢sl1 tOL

[20], Ctolststetsj ftsLyj Bfdzts fjtejtcOB SO
andedszzq’JdedcféLde21] (O BjssHISO B MY,
ESZGEtGZTHJdZJdZdJ EHjd dZF 7 OCIsdo desTfE* K, ftod toSH

23
1ts ftsmistsw dzd © zO0 MmMJ eHdwW " dzd 2 H j dz 9 U
ZOtOBBISCd d L dOuydlsjd! df 2 fjtcj sz o t
sfrls nOLOCIjtedLOYydd t¢J d BMetsBBYHJddw
C tsdzls to 5 dzv . Clsts wodzw j Isfw ntstesh j2 BOL 52 |
sBteOh j ded W fn t ¢ J q sfmeotsB sy H ] ded W tcOH d 5 (
cjekdzdtelze h jets ¢ sdzlstetsdzv .

Clts dzOf tcQo dzj dzd j Bsiddgvls daOldc'O o te) WdafdiIs 51 j ¥ Is
O ktcOdktser n Bl jCkOR, C(btttttsj HMlsOksyYdd

l s 34 otjdv, C0O0¢ HtojHEMBOLtcds O sMw d
foi Hf OO jIsfMw &I yHERZOGESH A2 fttOClsdC 2,
fdzsh OHC O WHJtedes?2 EfylsQjdes®@&Q@ Hdsdzy dAQY Bdz!ls ts
co¢ CL 4 dzj dzOw d dzd cSCstedydzj &8 OW dzz y 02 € O¢€
cOL tcOBtslIsOIs HiY Sdzdzd Is § dz' dzr 2 dzste 3ZOIs d o dz" 2
sBiMmMfjydeoOoshd2 fijtejHOyk Ibjtwtedlststedd, s
mMdMlsj &3 9 dOsHdE] ~tLY2Mlss .

[ujodHdzstsmdgjs ssMo By Hj dzadVY EfMlsOdzse $d s
9 dzd W dzd | mMdmisji s ¢Cwu dz0 ttOHdOy(d tsdzdzlz 8 B
dse jteh jdzdes MftcOo jHdzdeor @3 wWodzw jIsqw wOMMis
CzomMmdW dSCoydd Mmdmisj «&.

[dzv L ssets jhj dai MBLHORO Hshis®BEyYdzOW
BOL O, dzj tsfftcjHjdzj dgr Ctedlsjtedd BJjL B Offdzts
L IsOfsdz SOCt52 tcOBTSIST BsYils BT IS cOL OB ts
Bl jJClsses 5 odzdwdzd® dzO B LBY OMdesmlss , €
COC 1 kMlsOdeso dzj des [ 14, 15, 16, 17].

s tots A3y dCu j Hseo Plgdz: MC d n o] OCIststets o L ¢t
L dzOydlsj dz dz" o3 o MztemMtsd3 CstocdzsHtSB " 9 O8 h (A
sBi JSCIstse .

]l dOflsswh jj otej 3" yoOMmls: 1 Isdrn Bl jCIlstsoe
d dZzOR sHdIsfmw dzO L IsOf j§ ftoj CtcOf gadzgl v 1 G
1 CMf ZzOlsOydd EttOdser s tBi jCIktse jhj dzd
t OLHjdzsdi | V Hj2fmlsekzesh jet HBEC zd3j dzlsO[ 1 9]
stcjBso OQdzdw BJjLBYOMdesMisd ftej CteOh jdzdw dzdy
dzd ECOL Odgr fzlsd ted OdzdL Oydd dzts te d30 [k
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Annex for papers written in Ukrainian and Russian

Annotation The report briefly discusses the present statfisthe nuclear
install ati ono 94 reguatorp framework,i development needs,

avail able Research & Production Enterp
experience in this area. Authors present their main achievements used in the
radioactive wastes managem¢ and radioactive materi al

srREU[] O sl lto, th¢Jiv ; rdsviriurt
mtorriRrRC, JfuvfatoérriRC R trr¢YR ro1 3w
cerrtidovife

R.¢. sdddjdSts, [.Il. uvOtOdy &g ts

[ dzv tejh jddw LOHOYd OoOtd2dets?2 & lstso datsh
M MsiHes®E0, tBtcOBslSSd, HSCE®j dsdtetso Odzd"W,
fidtedJHOYd HOdgdz" 7 StodLdMmder 7 yJ delsteseo 11 1 «
fdMmisj 8O §jtejHOUd HOdzdz" = ddzd sl ) .

Ajdwdsd ML HOddY wlp WwWodws lsfw:

1 dda¥ ste 3Oy d ts dzdzO W fSHHjtey CO Oo Oted 2 dzfs «
rdted Cudd 1B ¢l e tesOlstsdze, sB st
fsSHtCOL Hj dzj dzd 2 stsdi3f Odzdd o fdzz O oF
fteso jHjdedd ftoslsdosOoOted2de = Istej dzd tets

1 ddeW stcdzd tetso Odzd | | MOt ditej ¢ zdzd te ts9 O dac
VLEetOdds , lLeYw VLEeteOdds , Hickze d A Zz yc
ttj Oc dtetso Odzd W .

] ted 3 dd3si  Gts toldfOhgf disOls Oydd MmMdMmisj B3O § j te
dmftsdzr Lizjlsmw Hdw tjhjddw LOHOY IsjCkhj2

gl wWodzwjlsmw MmMdztsy des? wWOMY tej HY dzj dedes?2 M
ftotsC to Catidfdas Wj MS dj CSodfdj S, ©OMY Sy j dad
f dzsh OH C OR 1oqsw@m@ﬂ&m;sastqSWJMMCBQ, N
oCwu, ) r dtej ¢ uq’cf 1} ¢1 ¢Cs ¢cCdzj e 50Istsdze
fsH©OL HJ dzj dd¥sqd naapfa@md fdts yj delstce (. a4 j dzts
BdzOfMisd), ¢colbtdite] B3sdels o dfme (f. 1 OCEd
[ defj ctedtetso OdzO o MdMmisj &sz S tsmd3d yj M2
HOYk HOdzdzr 7 ¢Cu 5 deOL jdgde" o3 d € sy
dimdzr § vyJdelster ¢Cu (odzzlstcj dzdzd? d o dzjh
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flde-’J yj dzlster 1} 1 6Cs cCdzj oEtsO
sy 2 fdlsosC OL Odzd v § sdi3sh d -C e ,d ) dzr

I sMOotsdte ] ¢ zdzd tetso Oded W-Is j ~ gz fig [ i ¢
WHJthZIS? d tsOHq’OucftSOZdztSQ BjLtSfO
alyr ®BBiMfjudeOjls o iNddj tj Odz' dz
JHOUE d fteg H B Geelztizg GHS hifnlsj d3 ¢ sd
jtcesB dzZsC 59, sBh j MisOdzyd ts dzdzf” mdm
HG dzs ygj dzO, 9 Cdzs yovw fmdmilsyg ttOH  Oyc
'I[Sl 00 fiy

5859

(efmMijets GEStds 3 sr fm. L dzO0yd
Sls © tsiBldztteOR jzddeHviy ) .

tej HMIsOo dzj dad Jj ddaW sted3Oydd fsdz' L t5¢
Bsh s Bshdts?2 fdMmisj d3r 9dH]BCOHE S
jtcetsB dzZisC ) . gdMmlsj O ftoj HsMIs Oo dzv
L dz3tsy detsyls tjts athstGIz fMtej HMise |
d azoi3d uj wEdY J d313 sOB dzd yr , ceowdsd
tc Qo 5y dats 2 d dz ted30uq’4? (or Lo dzts t6 ¢
Cdgj dzlsts @ d ljts.). 10 {CtOde 9" 9t
Oted 2 dzOvY Mde dzOdzdL Oydw.

Yor sBiMfiydeaOjls HEtsMiskY 1 J toftsdzO dzC
sElsdedzts o9 jHEZIMW dz20 Mjte j 6Or MdMmisy o3
sdz' L 59 Olsj dz gd3j ¢ hj B3z MmMtslse jlsMmise iz
Odzdz § , Clsster § ntleOdgV Ismw 9 md Mmilsj d3.
drduimséd 1I1sd HOdzder §j t6OMY sdzsy j dz'd, ©O
BtcOBtsIsC d.

g Mmlsj BO Msslse jIsMisealzj s Mo toj d3j dzds
dd¥ stedzOydd s dzaj MOz ydesdzdtetso Odzdes ¢ ts
Mz yo,] Mesjo (Oo0Oted?) BBk HES Oded W

RdW stcdgOQydw B OolststcOn :

R. 0. sdkddidSs, [F.J.] wkdddi GeBEEzH
q day d dzd te d dzc &
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THE SYSTEM FOR ACQUISITION, PROCESSING, DOCUMENTING,
ARCHIVING, DISPLAYING AND TRANSFERRING DATA OF THE SE
NNEGC "ENERGOATOM"

Igor Klymenko, Leonid Taranenko

IVL Equipment & Engineering Ltd

To solve the tasks of emergency preparedness and response the system
acquisition, processing, documenting, archiving, displaying and transferring
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data for SE NNEGC fiEnergoatomd Emergen
created (lereinafter referred to as the data transfer system or DTS).
The objectives of DTS creation are:
finformational support of the emergency personnel of NPPs, SE

NNEGC #AEnergoat omo, separate subdivi
emergency event at the nuclepower plant and during emergency
training;

finforming the SNRCU, the Ministry of Energy of Ukraine,Stegte
Emergency Service of Ukraine and other emergency responders.

In the normal operation mode, the data transfer system is used to solve the
tasks othe NPP current operation.

DTS is a complex distributed system that unites software and hardware
complexes located in the premises and on the sites of Zaporizhzhe; South
Ukrainian, Rivne, Khmelnitsky NPP, the Directorate of SE NNEGC
AEner goat o nparate subdlivisiorts SSEmergency Technical Center"
(Belogorodka, Kiev region), Atomremontservice (Pakul Village, Chernigov
region).

DTS is integrated into the space communication system and provides NPP
data transfer through ground and space communicaticanobkls to the NPP
emergency response centers -Gite and offsite), the main and reserve
emergency response centers of SE NNEG
Emergency Response Coordination and NPP Support, Information Emergency
Response Center of SNRCU, Statéentific and Technical Center for Nuclear
and Radiation Safety (SSTC NRS).

DTS provides in real time collection, processing, transfer and display of all
data from power units monitoring and control systems, NPP level, to which it is
connected, includingpower units and environment radiation monitoring
systems (about 300 thousand parameters in total, the maximum refresh rate
once per second).

Information display for users is carried out with the help of a powerful
system of video frames (up to 500 videmmes per one nuclear unit). The
system provides users with ample opportunities to choose the means of
information display (dynamic mnemonics, tables, graphs), data processing,
reference information (calling normative and production documents, etc.).
Alarms and alarms are displayed at the screens

DTS provides personnel with access to data archives that are constantly
maintained on the system servers at all levels of its hierarchy. Each user with
the appropriate rights is able to access to any data sdtdre the system,
regardless of where the data is physically located, and also tools for data
display and processing.

The system meets modern requirements to information protection from
unauthorized access and safety in case ofipegent or software failures.
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Annex for papers written in Ukrainian and Russian

PERSPECTIVES OF DEVELOPMENTOF CHORNOBYL TERRITORIES
BASED ON PROJECT APPROACH

Kovalenko Andrii

Public I nstitution Al nstitute of Envir
Developmentofthdat i onal Academy of Sciences of
komisar@bigmir.net

Applying projectbased approach to solving the problems of s@gionomic

and environmental development of ddiobyl territories is proposed.
Possibilities of implementing of thapproach in the industrial, agricultural,
energy, transport, recreation and research aspects are revealed. Problems of
design and implementation of strategic planning documents for the
development of Glnobyl territories are highlighte
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Annex for papers written in Ukrainian and Russian

Summary.Disposal of waste by using it as renewable resources is derived
from the overall development strategy of the ecology sector and all the
guestions are referred to the competence of the Ministry of Ecolody an
Natural Resources. This means that the figures that show the status and
effectiveness of the use of waste as renewable source will not be considered
during the development of promising areas of the industry (including programs
for promoting alternative mergy producers and their planned share in total
energy production).

All this is possible and perspective in view of the fact that waste (garbage)
is actually a renewable fuel, and its use is consistent with the state strategy of
Ukraine in promotionofigr een o energy.

Construction of new incineration factories in different regions of Ukraine
will strengthen regional economic independence. Household waste should be
considered as completely free raw materials and renewable resouor
power generation companies. Given the presence of significant difficulties in
attracting investors and negative experience of concentration of assets owned
by individuals, new waste processing facilities (factories, plants, production
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lines and saing recyclable materials lines etc.) can be built at the expense of
local budgets by appropriate territorial communities pooling their financial
resources.
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Annex for papers written in Ukrainian and Russian

CREATING AN INTUITIVE WEB PORTAL AND MOBILE APP UI
BASED ON ANIZHYN TRAVELO SYSTEM

Nadiya Tkachuk, Vladyslav Kupriienko

Chernihiv National University of Technology,
Shevchenka str. 95, Chernihiv, 14008raine
nadia.o.tkachuk@gmail.carkupr22@.gmail.comgrebennik.alla@gmail.com

Scientific leader: Grebennik A. G.

Annotation: The study is dedicated to development of Uls for mobile and web
applications that will be easy to use at home or while travelling. The level of
lucidity, accessibility and convenience of the Ul directly influences the
attraction of public attention to stlying history, raising the quality of
informing the users about the variety of tourist services of the city. The system
of applications, developed for different devices and based on modern
technologies, realizes the principles of a smart tourist city.

Key words web application, mobile app, user inteerface.
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MATHEMATICAL MODELING OF PROCESS LONGi TERM STORAGE
ISOTOPIC NEUTRON SOURCES

V.G. Batiy, S.V. Kupriianchuk, S.S Pidbereznii, V.M. Rudro, A.O. Kholodiuk
Institute for Safety Problewf NPP NAS Ukraine? Chernobyl

D.F. Fedorchenko

National Science Center "Kharkov Institute of Physics and Technology",
Kharkov

We developed the mathematical model for the-kengy container storage of
Pu-Be isotopic neutron sources. The model considetsonly the dose from
neutrons, but also dose from the accompanying gamma radiation. We showe
the significant contribution to the total dose from the primary 4.44 MeV
photons originating from thé8 e ( U°C reac)ion with excitation of th&C
nucleus fist level, and also from the secondary photons due to the neutron
interaction with construction materials, particularly from the reactions on the
paraffin shielding. The later include 4.44 MeV photons from neutron inelastic
scattering ont“C and 2,22 MeV otons from H(rgD reaction.

We calculated the time dependence of the neutron source radionuclide
composition. The neutrons yield and gamma radiation doses increase due t
the ““Am accumulation resulting fro*P u - Becay. We developed the
"macrosource” model (using the homogeneous mixture of source and containe
cassete materials) optimized for the calculations of container safety features
Using MCNP and Scale codes we calculated dose rates around the singl
contaner and also the dose rate for the 14 containers with fast neutron sources
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in the storage facility built at the "Vector" site of in the Chornobyl exclusion
zone.
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Annex for papers written in Ukrainian and Russian

Abstract The article shows the results of S
ecology at the physiaepartment. The ecological problem of a modern society

is one of the burning issues of the present time. These problems can be
discussed with students during extracurricular activity. Partial investigations of

mineral and production on its base have beamied out to reveal for a human

being when appeal with mineral and building materials. The obtained results

are to be discussed with the aim to reduce the radiation dose exercised by

person from some building materials. The paper studies some problems and
perspectives of the system of ecological education.

Keywords building materials, minerataw samplesradiation ecology.
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PREDICTION THE RESOURCE CAPACITY OF OBJECTS |IN
INDUSTRIAL AREAS REVITALIZATION

Maryna Lapa

Abstract: The paper considers the question of industrial facilities revitalization,
predicting resource capacity of objects.
Keywords:revitalization, resource capacity, hypemdom value.
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Annex for papers written in Ukrainian and Russian

MODEL AUTOMATIC DIAGNOSTIC UNITS, SENSORS AND
COMMUNICATIONS GAS TRANSPORTATION SECTOR

V.V. Litvinov, Dr. Science, Professor
0.0. Lytvyn, a graduate student

Chernihiv National University of Technology, Ukraine

Abstract: The model of turbine engine diagnostics of units using continuous
wavelet analysis and-@iscriminant has been proposed. The proposed model
can be used in the design of diagnostic systems for the analysis -of non
stationary signals and diagnostics of seissand channels of communication of
GTE nodes.

Keywords: model diagnosis, wavelet analysisdiScriminant, GTE, sensors,
communication channels.
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Btsdz! hddisd tOL BjteORBd dhMMmMdzj Hizj B 7 B jClIstse
fsdzdzs? ddaW stedzOydd B dn SCtdhbstezSydd, l
ttOHdsOCIsdoe dzr R tslddstsfmtgadzed W | disMisOo dzj dzdz” A '
ftodd3j daj dz2 teWH dzj ddzo OL dode’ = d ddzo OL o dz" =
udq fndzj cisWdrdudmscdy, HsL dBj stedud M&d
My jSbtesdsd stedyud MSddJ, Blztesor j tcOB tsIsT d |
Htsfr]lsq’(;‘dzlzlsJ f5MisOe dzj dedz" = yJ dzj 2.

' Edz IsOlIsr fsLotsdzd dzd MHJ dzO

] sBfdzj Hiso Odadz - fzdeC Is
, COHddzES zdHdesd3 MsMis©e §j d
d ® n~fBH] 1;’tG1594'HrJoﬁzHWUBJ[dkafr]ldaJchtsafagizd&dzu
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Colstster § H Odzd oL @Iy desMls! syd ded Is
LORBtesdzj degd?2 d WdLrdudi ME?2 HMiskzY dsfhis
SlshSHESo .

RdzW stcdkOydwWw tsB OolststcOn :

¢ . I . ] O0Cmd M4 dzb 5. Il sdzH Ote! C B9, -1
L sMizH OMmise j-daiFg gz] HZO& Qlzfsdz’ ME 5] EZyted ¥ H
CYjtodzgsB ' dzt MC d2 Yd dzls te RS f tetsB dzj d3C
tOHds0CIsdodzr » BlsnsHBe d LOHdBG! Csdzis@

VY rwovlotrerrire rfevflrtrfevr RUAJTS O
g Pt RI[VIUVRLS Lt oARY[LHSRM [frufr [

O dzj CMOdeH ted e f)j 2 S

O dedztsls Olytdf OdzOdzdL j HOdzder » oL dzd S Oj Is
syjdeCd Glffdzijyxdo0jd" » Bl jCktse § tsidzj
dgifmdzj Hse Odegd W MIsOEZO ©OL cOBSEO Odze st
dr ©seBtOBslSd M dMNftd L CooOars2d 00k
[fdMOdzdz 2 RBjlssH fLotdvjl dhMfisd L e
oM e Olsjdz dgf 7 dJLtsBteOy jded?2 o MmdMmlsy
Bl jCltso .
sdzg yjor j:OgaRsa]@ , Hody)yjdedi, odH]tf it
Odcstedlsds BtojL j dzh j O

]l oiHjdedj

RAZW stedBOydwY, §tsdzyj ddow yjtwjL 1 djSk
o Bzdr sdf ZOW steddy & Mdmksj BOF SBLOB
Hesf sdzdzdlsj dz' des? SeBOBSISd ddzd ML HO®
o ftsydmmy YGijteinoOyud. 1 kY i3 OUatf® fr) it
fMlsOdzH Otcls L Jtelzs h g 2 qdzls j W j 2 M, B
fesdLotH ] d desfylsd. 1 dzj Sslstster 7 Mk
MudlOl: v HEsMse jtodsr 5, §Mitd Ck &
BjLkd ke hdid J dzj ©GlsBkO) O8I

Y stedkdese Odzd W .

[{dMmOddi f§ttss dzj dsr

]l tOmmdOlstedo O dsts?2 MdlskzOydd dhmlstsyd
odHJj c5dzOB dzt H j dzd v , WdSCmMdekzs h Ow Hody Ef
CtesHMEs2 kdzdyj. Il sdzzyj dede 2 o dHJ 51
ddzlhjjt@ i M j ydodzdL dtetso Odzdzese s C s d3tf + & Is |
sBteOBSISCE HOdbEZses {0, sO0C 0L
1) BsHEzdj B LOWdSMdeso Odzs 8 Hody kM d
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OB ste Istsyj ¢ (btejCtse), Slsdzsd l§g patp dzs o
wdemoydd.

{dMmzdsS 1. [(fejrnjdjddj Hodykh dRfmY sBi j

d) MwOodsj dedj MtsMjHdedr GCOHtetsa; 1) o' Waod

vOCdd3 BBOL B3, Wistedzdtolz j Isfpw sjCMmlstseor 2
fMdzi HEZE N j2 MbtekCIlskzte] .

Array = [

name: 6O0Objectl16,

points: {

[x0, yO, datetime_x0yOQ]

[x1, y1, datetime x1y1]

}
]

1 smMEsdz C k2 1;’4 JHOYUO MOBcts -dlsitg Gly dz'lsds ¢ O
ftesyj Mntsd, odxyzhdj mw sBl jCIsT C(BHdte
UBfr]dZJHISE)OISJdZJ Isfr]lscf, ftedetsHdz | Hd&w BT flsts
J HA&OC 5, 9 kOSCBW® SdHJ, dd sted3Oydw da3j jlIs
ftoj HsMIsQo dzw s h Iz & Csdzd uj Mise j dzdzlz © nOwOC s,
dL 34 e dzd 2 .

[ Mmdzts 9 dzOw Yy Ofls

dzv Y sHIso jteyxHjdzdWw HEBMIsse jtedesMisd f ts5dzlz y.

I
dgmf sdz’ L s9 Ols! CteOW dyj Med?2 d3j IstsH . RL dz0ycC
sB d&zOMls ftotso jHj dedW dL 3 toj ded 2 BJlL Ho (d
dL sBtOY j dzd | MsatcOdgw j IsTyw &zO Mmjtce jtej co¢
MteeGlsz ftesdLoatsHdIsMw a1 pBEE€EOY HOEzjzzg dzd ,0
ftcjoarhoOoshdn JtejH  HEZME® or BBS 2. vydlsr 9 ©
L dz0 Y jxdddy?e BOMMgidtefitstslse j sMiseazs s GHdsHKEZ st
sBl j SO, H dzw or weodzj dgdw 1 tsdzdzts 6 ts fzlsd fr
mMesmddagd {f OO0 SCtsteH d dzOls s Odze sted Is Bz 1t
Wtedgze dzO tsftcj Hj dzj degdWw CtssteHd dzOls BB Yy HE IstsY!

Y1— Yo
Y= T x, ¥ %)+ Yo (1
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l tECtOBBROY tj OdkdL Oydy Odkcstdls ko
CststeHddzOl, f§t Sttt o ojtesWisdyj ofmj
public function getFullTrack() {
$matrix = [];
for ($i = 1; $i < dx; $i++) {
$matrix[$x][$y]++; // put weight to result matrix
while (t >=0) {
if ($changeFlag) {
$x += $s1;
}else {
$y += $s2; // increase by 1 unit

}
$t = $ti 2*$dx; // correction

}
if ($changeFlag) {
By +=$s2;

}else {
$x += $s1;

$t = $t + 2*$dy; // next step cazction
}
return $matrix;
}
l jteswWisdats fyls fswodz dzgd¥ dHJ dzlsdydz =
jd&ZdC O, ikt HAY Cdj ydesets iz ddsc
iSO CutEHddOL. | HOdMdsE heEyoj, ¢
tc d3lz dzj | hisjf 20 )" HtOF dzOH dzj 3 dats fyls f s dzlz
Jdzdyj dedzts?2 fMjlsCj. wdzjHBo Xlsjydzy=das,
I sBtcOLOH8fipttyls £ Is.fihls o j dzdats
SO¢ COLOMs ddyd (tdmedse 2), dfit
LotsHdlMmwY ltedtse Q@ C B tc s & dzig 1€ df to sl
Bz §demjds, BjL EZyjilko M djdd?

Fe SN=30
§od

o
{ dMkdsS 2. [ wO¥duimSs oo jtyHjdd W stdd
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¢) bej¢d fjtejdihjdd2; 1) MmO dzOd B t5dz
Is olbtsttsd MezyO), MzaBdess Oddy j Istsyl
5B &ZOMIsw &3 ko j dd uj dedzes?  Mj k< d, st Lo

ROdB Bz M jats M st dzj ded v Hodykhdnr fimw 5B
o j dzd uJ daedats 2 fmidet€ d B ts'EMdfids o digOL B tlots s d3 a
CtststeH d dzO s . RMA SHdOW i €O COHEO fiy t
CeOWdui MEsets ¥WO2dzO. 154 sz, BI jEIsr t6C
o Odz’ degsdz d3d te fs BHdtREz f(EIsd, BkHEIs d
ydqWwtser j bty ¢ d.

JfdMmOdedzr 2 frsmlss@oHdzvjtds] Ho L Bisy dzsfls: ftoj B
ftcde jMisd dn GteOWdud MS sz odHEZ BJL i
LotsdzV jIs, ddyk f§todddB3osh jdz tojhjddj,
szoOoyds ) slsfdzj y do O d3ts 2 L sdzaj . ] HOdz
ftsdz L s9 Ols! H dzts dzts Bz dzd s @ O W o &8, tc © 9 dzts
fsdz L so OdzgdV IsteOdzmtf stelsdzs?2 Milsd, dL dzOh d
Eets?2 OdeOdzdlsdyj MEts?2 dJdaW sted3Oydd .

" 9 tSHT

ftesyjmMmi ©OLLOBBISd MdMmisjdd O0dOdzdL O
sBi jJSIstse, 9" Wo dzj dzO dzj sBrSHd BRI tcOL t
f sdzlz y4 dzdz" - tcjLbkd sOIse , mMsf smisOe d 3" - 1
IsmMisd ¢ tjLkzd sOIsT Hi dsdzhmistcdtclze Is Istsd
L OH O dzdzts 2 sB d&zOMIsd, CteOWdud MSdJd d3j IstsHT
ftci HMisOa dls! dJdeW stedzgOyd® o odHj, BlskzdL Ctsd
ZOBBdz M jées MS s dzj dedw wo dzw dzts Cdze yjots?
ted hj ded W Brdz orwodzjdz dzj HEMISOlssL O OdzG BtscC
Bsdz! " sets OLBtsMO CttteHddzOl ftod dMifsd L
tcOL ted N j ded v .

I sHlso jteyxHjdzd] HOdzdzr » ctOFld up Bezf dz yis by tet
9L Gdzvdzzls! 2ZO0 ftetsyj M Westtdddtotse Oded VW ¢ 5
cOLtcOBISCO dMftsd LEkjlsmMy o MmMdMmlsi BO ¢ tsdzls
fsHMMYj sO OoldiscBddz desets  yd dztse j yj M sets
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2. Ester MartinezMartin. Robust Motion Detection in Rehife Scenarios / E.
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Annex for papers written in Ukrainian and Russian

CONFIRMATION OF THE INFORMATION RELIABILITY BY USE
GRAPHICAL METHODS

Alexander Moiseykin

Abstract In data is analyze process, it becomes necessary to critically evaluate
the monitored objects after waalculations receive. The result of the research
discover the development of an algorithm for optimizing data flows and
processing them, by using the vector rasterization algorithm. This approach
allows to using transforomation information for helpful mea build.

Keywords analysis, transfer, streaming, optimization, graphics, algorithm of
brezenchem
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f OtcOd3j stctso T Bz B Rz BOOIsdzd C sose s fsHo j MO
MotsBBHMS?2 Yo jtmndesMisd Y dHSBMIS.

ROW Sted3Oydw B Oolstste] :
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USE OF INFORMATION TECHNOLOGIES IN FORMATION
INDICATOR OF CORPORATE SOCIAL RESPONSIBILITY NPP

Valentyn A. Nekhai, Valentin V. Nekhai

Abstract: At the moment, there is uncertainty about the future of nuclear
power. Increasing concern around the world raises questions about the safety
of nuclear power plants, the problem of dumping radioactive waste, the
distribution of nuclear materials waste, drthe main cause is manade
disasters. Nuclear power in a number of countries is facing problems of public
recognition in the sphere of environmental, social and economic policy. The life
cycle of any system, including the reactor installation, consisthen design
stages, construction, operation and decommissioning. The termination of
operation can be carried out both for economic, operational, technological
reasons, and as a result of an accident. In this situation, there is a need to
create a new pamdigm of interaction between the state, business, society and
nature. Therefore, the information openness of nuclear power enterprises
comes to the fore. The solution to this problem we see in the use of information
technology in the formation of indicaton$ corporate social responsibility.
Keywords:information technologies, corporate social responsibility, nuclear
energy
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RADI OACTI VE CONTAMI NATE WATER I N OBJ E
BEFORE PULLI NG DOWN OF ¢ARCHé OF NSC

Odintsov OleksjiKhan Valeriy

Institute for Safety Problems of Nuclear Power Plants NAS of Ukraine,
Kirova str., 36a, Chernobyl, 07270, Ukraine

Keywords: radionuclides, uranium, plutonium, americium, liquid
radi oactive waster, object AUkryttyao.
The results of the longerm monitoring of the unorganized accumulations
of radioactive contaminated water (RCW) are presented on ther loarks of
object ¢ Ukryttyae. The volumes of RCYV
changes are certain. Maintenance of activity is experimentally determinate
uranium, fission products 81sr, **, **'Cs, ****>¥u (FP) and transuranium of
ZBpy, 89A1py PAm *Ccm (TUE) in RCW of object ¢
periodof1996 2016. Concentration oUkuyaniyam i1
was made by 1 190 g/ni. By volume activity of FP in RCW is within the limits

214


mailto:aaodin@mail.ru

of nA10" - n A10" Bg/n?, and TUE wihin the limits of nA10* - n A1C?
Bg/n?. It is showed that the seasonal variation of concentration of uranium and
by volumes activity of radionuclides in RCW can make sizes to one order
Correlations between activity’'CsfSr, °Sr%*%%y, 2'Am,/#2**%Py and
2cmfP***Pu in RCW considerably differ from similar correlations of
radionuclidesinfuec ar ryi ng materials of obje
supervisions of 1996 2015 there was steady line of multiplying the
concentration of uraimm and by volumes activity radionuclides in most
accumulation of RCW in the apartment 001/3.

For the estimation of nuclear and radiation safety of accumulations of
RCW it is necessary to know not only gross maintenance of uranium but als
his isotopic composition, in particular mass 6f°U. Table of contents of
isotopes of uranium in RCW f object ¢Sheltere wa
spectrometer and} spectrometric measuring of isotopes of uranium, RCW
abstracted from tests. Mass of uranidffU and ***U in the samples of RCW of
apartment 001/3 make 0,911,05 % and 0,175 0,212 %, thatvell comports
with the calculations values for the middle burning down of fuel of 4th block of
ChNPP.
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In the article the method of constructing an adaptive menus to provide access
to information to people with low vision. Given the nature of perception typical
approachof structured information transfer must be supplementedsdéshe
developed approach was conducted on created atadiile mimic fullscale
models that is a necessary attribute of affordable modern city environment
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AbstractDevelopment of mathematical models instantaneous radioactive
emissions from a point source, and its comparison with existiethods of
calculation.

The article contains a description of the models for calculating emissions of
radioactive aerosols in the atmosphere. The most effective model calculations
of emissions of radioactive aerosols in the atmosphere are Gaussian ntodel. |
is the most practical and engineering calculations has sufficient accuracy
assessment.

As an example of gender calculate emissions of radioactive aerosols in the
atmosphere. Comparison estimate emissions of new model developed based
software system Matha a program used to estimate emissions Hotspot was
performed using radioactive elemefitU, because the dose rate matches the
dose ratio mixture of radionuclides destroyed 4th power unit Chernobyl. These
two programs show the same result. In contrastsplot program, developed a
new model has a number of new features to the program Hotspot is not
available. It has the following features: an easier way to input more flexible
calculation, accurate data in certain points, obtaining maximum vabfes
emissbn estimates the time integral of volume activity, Save A new model made
it possible to start developing more complex models to calculate not only
instant but shorterm and permanent reductions.
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AUTOMATED CONTROL SYSTEM BY THE BIOTA PARAMETERS
OF THE CHERNOBYL REGION FRESH BASINS

Julia Pilkevich, Heorhii Rozorinov

Abstract: It is rotined that one of major tasks in the modern terms of
development of Ukraine economy there is creation of the information
measuring system of determination of thieta state of fresh basins, which
provides the receipt of commodity fish of high quality set type. The choice of
sensors for fresh basins, providing the criterion of controlled parameters
minimization at a maximum of information, is grounded. The structure of the
informationmeasuring ontol systemof biota basin is offered with a no
observed in a water environment interface andwdfé flow line. The method

of sensors setting of parameters control is developed in a piscicultural
environment.

Keywords biota, fresh basin, informatiomeasiring system, fish, sensor
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Annex for papers written in Ukrainian and Russian

In the work the existing methods are investigated and new ones are constructe
for solving problems of processing of digital information. The obtained
theoretical results are used for solving the problems of signals identification
and filtration of multiplicative noise.
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Annex for papers written in Ukrainian and Russian

In the article theproblem of navigating people with visual impairments
in modern cities with a large number of public places and organizations that
are constantly visited by many different people, including people with visual
impairments, or only this category of peopledsscribed. The device that
combines both conventional room plan for any person and a plan that can be
used by people with visual disabilities, regardless of their ability to read Braille
and preliminary idea of a room is presented
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Annex for papers written in Ukrainian andRussian

An approach to decisiemaking regarding the use of technogenic
contaminated territories based on analysis of the European experience
governance of contaminated land is proposed. Governance decision is made i
three phases considering pollutdimtkage. The final goal of such a decision is

to reduce pollution and minimize its negative effects that allow further use of
the territory. This approach to governance technogenic contaminated
territories in Ukraine, first of all, actual concerning thecixsion zone and
zone of unconditional (obligatory) resettlement as part of the territory that has
suffered the most radioactive contamination from the Chernobyl catastrophe,
with a particular form of government, which land removed from economic
circulation and dissociate it from contiguous territories. The potential of the
exclusion zone and zone of unconditional (obligatory) resettlement, taking intc
account environmental and economic limitations on economic land use by
conventional methods can be noted the context of conservation and
restoration of biodiversity. Establishment of the Biosphere Reserve on
technogenic contaminated territory provide for the national economy of
Ukraine a number of externalities, methods of assessment and way:
internalization of which require additional research, create a precedent for
development territories with environmental and economic limitations on
economic land use by conventional methods.
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Annex for papers written in Ukrainian and Russian

Annotation: The work is devoted to the assessment of the status and security of
distributed information systems using the modified wavelet analysis technique,
which uses a Fourier approximating function, safety assessment carried out in
the presence of abnormalitiesf the real network profile from the “ideal"
behavior and detailing coefficients.

Key words waveletanalysis, approximating function, Fourier series, detailing
coefficients, profile of network, anomaly.
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Annex for papers written in Ukrainian and Russian

RENOVATION PREMISES TO MULTIFUNCTIONAL MEETING
ROOMS

VladislavStepanenko

Abstract Acoustic features facilities reconstruction middle area for
multipurpose rooms. The paper provides an analytical review of modern
equipment, the acoustic conditions for premises of different functions and
renovation trends fomultifunctional conference hall.

The article is the results of a student’s Bachelor Project of the Institute of
Pediatrics hall. The article includes the results of calculation of acoustic room
facilities The block diagram of equipment and layout elensmtad system.

Hall is designed for a variety of events, including conferences, concerts and
film screenings. In addition, the possibility of television and video recordings of
further processing and preparation for broadcast. The project multifunctional
halls of the Peidtrics protected as a student bachelor thesis project in 2016.
Student proposed solution can be implemented for other areas of medium
space.

Keywords: cinema projection, multifunctional hall, auditorium, conferences,
concerts, film projector, speakersgupment, electroacoustics, film, sound
reproduction, sound

Vladislav Stepanenkd National Technical University of Ukraine "Igor
Sikorsky Kyiv Polytechnic Institute”, Ukraine;

Email: mstepanenkov@gmail.com

Major Fields of Scientific Research: AcoustiDesign of Premises,
Development of Flowsheets Equipment, Television Technology, Television
Stations.
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Annotation: There wasproposeda hierarchical graf-model of integrated
organization's(s p e ¢ is)anformstiord security culturglSC) based on the
competencylevel assessmentletermining using fuzzy logic and logic of
antonyms. Using this model during the organizatid8€ expert assessment
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Annex for papers written in Ukrainian and Russian

INDUSTRIAL SYSTEMS CYBERSECURITY.
RISK ASSESSMENT AND ITS MINIMIZATION

Denys Kharchenko, Yulian Grudzynskyy

Abstract Methods and methodology for identifying and reducing
vulnerabilities of network management systems from unwanted intruders were
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researched. Also there was shown the execution procedure of cybersecurit
network risk management and identified key acttorimprove system safety.
Keywords cyber security, industrial systems, networks, network security,
methods, risks, vuémability assessment, safeguar
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The low efficiency of many industrial enterprises are largely due to weak
management of assets, primarily roptimized system maintenance and repair
services (MRO).

Many industrial enterprises are still for the decision of tasks of maintenance
and repair (MRO) of production assets have traditionally used a system of
preventive maintenance (PM), which appeared in the old days, when there were
no modern information technology or improved management techniques.

In a number of sectors the current costs of Mamance can be up to 70% of
cost of goods manufactured. In practice, the optimal strategy of equipment
operation, application of modern maintenance strategies and capabilities of
information technologies allows to achieve a significant reduction of dpgrat
costs and equipment repairs while maintaining the necessary level of
reliability.

The Corporation "Galaxy", performing projects for customers in optimizing
maintenance and repair of equipment, uses the modern management system of
production assets "Gaky EAM" based on best practices as service and
maintenance with a focus on reliability.

Use the software "Galaxy EAM" will enable the management of enterprise
services, chief mechanic and energy to improve theefficiency ofneeputip
operation, to reduce material and time costs for their maintenance and repair.
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Annex for papers written in Ukrainian and Russian

FACTORSOF MIGRATION PROCESS OFRADIONUCLIDES IN SOIL
YevgerChaplyg Hanna LyantseOlha ChernukhayolodymyrGoncharuk

Abstract In the paper the factors of the process of radionuclide migration in
various types of soil are analyzed. It is shown that radionuclide migration in
landscape develops against the backdrop of conflicting interactiorebattwo
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groups of factors. One group determines mainly removal radionuclides from
the soil and evolution of the process of landscapecsedining. There the
factors of the draining and flushing as well as ones that regulate the acidity
and other paramets of the soil contributing to transition into the mobile forms
of radionuclides. The second group of factors acts on hold of radionuclides in
the place of fallout and determines radiological capacity of landscape. There
are such factors as the presenceéhofmus, clayey minerals, etc. in the soil and
strata of soilforming rocks, as well as landscageochemical and
biogeochemical barriers.

Keywords radionuclide, soil, filtration flux, diffusion, factor, hydrographic
network
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DESIGNING OF INFORMATION SYSTEMS THAT INCREASE
TOURIST ATTRACTIVENESS OF REGIONS

Chebotar Angelica, Zinenko Artem

Chernihiv National University of Technology,
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Scientific leaderGrebennikA.G.

Annotation: In this work the aspects of designimystems that hold the
structured complex of historical descriptions of attractions of the region and
the reference information intended to promote local tourism. In modern terms
of development information and telecommunications technologies proposed ¢
modé of system structure from two components: an information portal and
mobile application. It is this approach to the design of systems of specified
profile helps to acquire the status
Keywords:information portal, mobile applicatiordesign
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Annex for papers written in Ukrainian and Russian

MODELLING AND FORECASTING SPREAD OF RADDACTIVE
CONTAMINANTS IN SOILS

Olha Chernukha, Volodymyr Goncharuk, Yurii Bilushchak, Chuchvara
Anastasiia

Abstract Mathematical models of contaminant migration soils taken into
account twoways for particle transport with different diffusion coefficients,
namely, in water porous solution and adsorbed water layers on ground
skeleton, as well as the processes of sorpdiesorption under action of
contamination on soil surface are proposed. The initl@dundary value
problem of heterodiffusion by two ways in a medium with traps is formulated in
one (vertical) and twedimensional (from circular source) statements in
rectangular and cylindric coordinates. Practibaimportant partial variants of

the model are considered on the basis of physical assumptions in regard to th
model coefficients and instantaneous redistribution of admixture particles
between states. Solutions of the model problems are constructedehyal
transformations. It is designed software and comparative analysis is carried
out. It is shown that different ways of admixture particle migration have to be
taken into consideration as well as mass exchange between states, i.e. tt
processes of spsiondesorption.

Keywords modelling surface contamination soil, heterodiffusion trap,
software, Chorobyl catastophy
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Annex for papers written in Ukrainian and Russian

Abstract In this work casidered idea of creating smart garden which is a part
of ¢cEsmamgthtpointe project. We prese:
csmarteée Garden from other similar p
Keywords Smart, resources, management, urban garden, Steelnologies.
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Annex for papers written in Ukraian and Russian

For account and modeling of the electronic circuits the set of methods
allowing to make account of various categories of the circuits, for example is
developed: the linear, inertial and nonlinear circuits. On these techniques, if
there is a problem of deagiing of a circuit concerning simultaneously to
several categories, some features of a circuit or at all are lowered. For the
majority of the circuits such assumptions are quite applicable. For example in
circuits with a constant working point the nonlimiéa in most cases can be
replaced by a linear site, as in the general essential nonlinearity on a small
constant site is any more not essential, and consequently it can neglect.
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