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POSSIBILITY OF USING THE EXPERT METHODS AND SYSTEMS TO SOLVE ECOLOGICAL
SAFETY ISSUESAT THE ZONES OF NPPSINFLUENCE

A. Popov, A.Yatsyshyn, V.Artemchuk

A. PopovD. Sc. (Tech)SeniorResearcher S| ¢l nstitute of Envir on measha adpov®@P8A@enhilgumi st ry of N
A. Yatsyshyn D. Sc. (Tech,)Principal Researcher SI ¢l nstitute of Environmanit@bfmGeochemi stry o
V. Artemchuk Ph. D. (Tech,) Postdoctoral Researcher, Pukhov Institute for Modelling in Energy Engineering (NAS of Ukraine),
ak24aw@gmail.com.

The issues of possible use of modern expert methods and systems for decision making support in the field of
environmental safety at the zones of NPP influence are considered in the article. The analyses of the methods, as a
Delphi method, higrchy method, method of cross sections is presented. These methods are used in various sectors of
the economy to make effective decisimaking process. None of them by itself solves a specific problem, but works as

an integral system methodology. Delphéthod is based on the assumption that on the basis of expert opinion can be
done an adequate model for the future development of the object forecasting. Analytic hierarchy does not attribute to
the person making a decision, any correct decisions and slioteractively find the option that best agrees with his
understanding of the nature of the problem and requirements to its solving. The method -gfflaersse is an
improved version of the analytic hierarchy process and allows to foresee the passit#eoccurrences, extrapolating

data for the future. Analysis of the possibilities of these methods proved their practical utility for making effective
administrative decisions in conditions of uncertainty in various areas of the economy. The issysstofystems

creation, their advantages and disadvantages, applications and prospects for their further development are also
considered in the paper. The obtained results will be used to construct a module of expert information and analytical
assessments the expert system for environmental impact assessment of nuclear power plants.

Keywords: uncertainty, expert method, expert system, managemsemitonmental safety, nuclear power plant.
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THE SYSTEM FOR RADIATION CONTROL OF FOODSTUFFSAND BUILDING
MATERIALS

Yu. Zabulonov, V. Burtnyak, L. Odukalets

Yu. Zabulonov D. Sc. (Tech,)Cor. Member NASUhead of departmentf nuclearphysical control technolog$! ¢institute of Environmental
Geochemi stry NAS Ukrainee

V. Burtnyak Senior ResarcherSi¢gl nsti tute of Environmental Geochemistry NAS Ukraineeé
L. Odukalets Researcher§ll nst i tute of Environmental Geochemistry NAS Ukrainee

The need for new technical means for radiation monitoring of gamma radiation of food and
construction materida is justified in the paper. The main technical characteristics of the established
system and its main advantages over the existing prototypes are given. The spectrometer adapted to
the Japanese market is designed. The possibility of user conversatidhenaiperator in Japanese
is provided. Radiation monitoring of gamma radiation is carried out in accordance with local
regulations (radiation norms). To determine the characteristics of the device, a series of
experiments to evaluate the scattering measergs, which may be due not only to the statistical
nature of decay and background fluctuations, but also other random factors (instrumental noise,
error measurement procedures, etc.).

Key words:gamma rays, radiation control, spectrometer
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ABOUT THE UNCERTAINTY OF PROPERTIES OF ENGINEERING BARRIERS IN
LONG-TERM SAFETY ASSESSING OF SURFACE DISPOSAL AT THE "VECTOR"
COMPLEX

Yu. Olhovyk Ph. D(GeokMi n . ) , SI ¢lnstitute of Emavheement
yolkhovyk@ukr.net

The safety system elements envisaged in the "Vector" complex design for ttexnosgfety of
surface disposal of radioactive waste from Chernobyl NPP, exclusion zone companies, nuclear
power plantsoperating in Ukraine, mi# of SC " Ukrainian State A
discussed in the publication. Establishing of activity limits for radioactive waste disposal in the
nearsurface repositories is an element of this safety system. Current uncertainties in description of
the disposal system at the "Vector" site significantly complicate the calculation of activity limits
that can be safely disposed of at the site, taking into account the existence of tterrfoifg00

years or more) storage facility. Significant informationshiaeen collected for the geology and
hydrogeology of the "Vector" complex site. To date, for the components of engineered barriers
(matrix, impervious screens, concrete products) there are neither specific parameters as needed to
assess the loaterm safey of the disposal , nor specific parameters of their resistance to
degradation over a long period after the storage facility is decommissioned. It is proposed that the
task of determining the activity limits can be solved on the basis of the availableonahe
properties of the geological environment (zone of aeration, waaring complex of quaternary
sediments), taking into account the assumption that the engineered barriers can function effectively
for 500 years during exploitation and active catr

Keywords:safety, surface disposal, activity limit, engineered barriers.
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MINERAL ADSORBENT OF TRITIUM BASED ON SAPONITE AND ZEOLITE

® .Pushkarey, I. Rudenko, M. Kosheley, V. Skripkin , V. Dolin (Jr.),|V. Prymachenkd

¢ . PushkarevPh.D. (GeokMin.), Principal Research&| ¢l nsti tute of Envi r on meushkardvignG@rancblewos mi stry o
I. RudenkoDoctoral Studen§ | ¢l nstitené adbf GEo ¢ heomnsitiring mibdlovnA@ugr.néik r ai ne é,

N. KoshelevResearcher, Frantsevich Institute for Problems of Materials Sciemb&SUkrainesilicalum@ukr.net
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V. PrymachenkdJunior Research& | ¢ | nsnvitmude mmerdt &€ Ge oc h eateksantrrpyiima@mailMA S Ukr ai neé,

The paper is a result of the experimental research which was performed on the potential usage of saponite
zeolite compsites as mineral membranes for adsorption of tritium out of tritlateter. It was found that

the rate of filtration of the aqueous solution through a sapezgtdite membrane decreased slightlyidg

the first thirteen days. Afterwards the filtration process stabilized at a rate @&f.49.6m per day. Aatrease

of speific radioactivity of tritium in the filtration product by 17% after 41 days of filtration through an 80
mm saponiteeolite membrane was observed. The filtration cess happened in stages. Initially
superficially adsorbed 0 moved into the aqueous sidm from the membrane and was replaced by HTO,
thus reducing specific radioactivity of the solution. Then the molecutdrange between HTO and®lin

the interlayer space and isotogeydrogen exchange in the sttural position of OHgroups of the clay
material came into effect. After 41 days of filtration the saturation of tritium in the ciepeas not
observed. The researched composite can be used to decrease of specific radioactivity of tritium aqueous
solutions by filtering it through a saponizeolite menbrane.

Keywords saponitezeolite composite, tritiated water, membrane, filtration, adsorption.
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ISOTOPIC EXCHANGE OF TRITIUM IN THE PROCESS OF WILLOW
VEGETATION

V. Bobkov, V. Dolin

V. BobkovP h . D. (Chem. ), Seni or Researcher, SI ¢lnstitute of Environme
V.DolinD. Sc. (Geol.), Professor, Head of Depart nedolin@ukrntl ¢l nstitute

In a nodel greenhouse experiment the peculiarities of tritium migration from the water phase of the habitat into
components of white willow (Salix alba L.) and isotope effects of hydrogen during the vegetation haveliegen st

The rate constant of tritumtranf er t hrough the root system to® A'hse int
The tritium balance between external water and intracellular sap has been come to the equilibrium during 1
weeks. Thus, the fr a6.94iau doastnotdepend anthé eomcen(ration ofitherbegey 8 8
isotope of hydrogen in external water. The rate constant of the transformation of tritium in organically bounded
species i's’8.TOk3.eAiid i brium i s s 6.19anddaes nétdéepend dnthe we e k
concentration of the superheavy isotope of hydrogen in external water. At the same time, the extraction of the
radioactive isotope from the system, probably owing to transpiration has been observed. The value of rate constant
of Triti um transpiration cal cul at eds'.fThnegate ofaritipnetranspinaiontsa | da
proportional to it concentration in external water. The coefficient of tritium fractionation during transpiration is

1.2.

Keywords:tritiated water, willow, intracellulasap,organically-bounded Tritium, concentration, rate constant.
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