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1. HaykoBi 3acanu nifgsuineHHs e(peKTUBHOCTI 3a6e3I1e4eHHs €KOJIOTiYHOI 6e3I1eKH MOKPUX CXOBUIL]

BiZIITpalibOBAHOTO SIEPHOTO M1aJIbHOTO

2. Scientific principles for improving the efficiency of environmental safety of spent nuclear fuel pool

Pedepar:

1. Po3kpuTo 0CO6IMBOCTi BUHUKHEHHS i PO3BUTKY TEXHOTE€HHUX aBapiil HAa MOKPUX CXOBUIIAX BiiNpalbOBAaHOTO
SIepPHOrO NAJIbHOTO SK IepelyMOBY HayKOBO-TEXHIYHOro niporpecy y cdepi 3a6e3rnedeHHs ix eKooriyHoi 6e3nexku
Ta IPWJIETuX TepUTOpiil. Po3pobiiena aHaniTHYHA MOJ€JIb BUHMKHEHHS Ta PO3BUTKY aBapiliHUX NPOoLeCiB B 6aceiHi
BUTPUMKU MOKPOTO CXOBHIIA, CYTHICTb SIKOi IIOJISATa€ Y 3aCTOCYBaHHI Teopii HaZiMHOCTI Ta [IOETANTHOTO
KOMIIJIEKCHOTO BUKOPHUCTAHHS METOiB: IMOBIpHICHOTO — 17151 paH>KyBaHHS HeOe3I1eYHUX MO/l i IeTepMiHiCTChKOTrOo
— [IJI1 MOJI€JIIOBAHHS aBapiHUX IIPOLECIB Ta X €KOJIOTIYHUX HACJIAKIB, IO HA BiIMiHY BiJl BXX€ BiJOMUX, A€ 3MOTY
VHMKAaTY IOMUJIKOBUX YIIPaBIiHCbKUX PillleHb Y pa3i BUHMKHEHHS HaA3BUYAllHMX CUTYalliIX Pi3HOrO reHe3ucy; I3
3aCTOCYBAaHHSIM KOMIT'IOT€PHOI porpamu «Best-T» po3po6seHo TennaodisndHy Moesib i BUBHAY€HO JIOKAJIbHi

3HAYEHHS TeMIlepaTyp TEIJIOBUAIISIOUMX 36ipOK B aBapiliHill cutyalii, 10B’a3aHil 3 NpUNUHEHHSIM IUPKYJISILii Bogu



yepes 6aceitH BUTPUMKY, 110 JO3BOJIMIIO ONTUMI3yBaTH 0OCST OOYMCIIOBAIBHUX POOIT y YaCTHHI pO3paxyHKiB
TeIIOTiAPaBIiYHUX IIPOLIECiB y paMKaX KOMIJIEKCHOTO OO PYHTYBaHHSI €KOJIOTIYHOI 6e311eKH MOKPUX CXOBUIL]
BiZIIpallbOBaHOTrO SINE€PHOro NnajbHoro. Habysa nopanbuoro po3BUTKY METOMKa BU3HAUEHHSI SIKICHOTO CTaHy
KOHCTpPYKIii 6aceiiHy BUTPUMKHY, L0 JAJI0 MOXJIMBICTb PO3PaXx0OBYBATH TEIJIOTEXHIYHI TapaMeTPU MOKPHX CXOBHII]
BiZTPalibOBAHOTO SIIEPHOrO MaJbHOTO [1714 Pi3HOTO BIJIMBY HaBaHTa)K€Hb, HAIIPUKJIAT, [IPY 3MiHi TEMIIEPATypU
TEIJIOHOCIs1 a00 eHeproBUiIeHH] y BilIpalibOBaHOMY siIepHOMY NajuBi. 1]io MeTOANKY MO>KJIMBO 3aCTOCOBYBaTH
17151 OLiHIOBaHHS PECYPCY KOHCTPYKIUiM iCHYI0YMX 6aceiHiB BUTPUMKHU Ha Aitounx AEC YKpainu. YI0CKOHalIeHO
CHACTEMY KOHTPOJIIO BUOYXO- Ta MOXKEXKOHEOE3NEeYHUX CUTYyaLlill B IPMMIIIEHHSIX MOKPYX CXOBHUI BiZllTPaljbOBaHOTO
SIepHOro NaJIbHOTO, SIKA Ha BiIMiHY Bif| iCHYI04YOi, Iepedayae BUKOPUCTAaHHS HAyKOBO OOI'PYHTOBAHOTIO Ta
PO3p06JIEHOr0 HOBOTO CII0CO0Y BU3HAUEHHS IIapaMeTpiB KOHIIEHTpallii BOAHIO B IOBITPi iHTErpajbHO-ONTUYHUM

XiMiYHMM abCOPOLIHUM CEHCOPOM.

2. The peculiarities of the anthropogenic accidents initiation and development on spent nuclear fuel pool site are
covered. Which became a prerequisite for scientific and technological progress in the field of ensuring
environmental safety on fuel pool site and adjacent territories. An analytical model of the emergency processes
initiation and development in the spent nuclear fuel pool is developed. Its essence lies in the application of the
theory of reliability and the phased complex use of methods: probabilistic - for the ranking of hazardous
occurances and deterministic - for modeling of emergency processes and their environmental effects. The model,
unlike already known ones, makes possible the avoidance of false managerial decisions in case of emergencies
belonging to different genesis; A thermophysical model was developed by means of the "Best-T" computer
program and the local fuel assemblies temperature values in case of emergency situation connected with the
termination of water circulation through the cooling pool. This allowed to optimize the amount of computational
work in the part of calculations of the thermohydraulic processes within the framework of the complex
substantiation of spent nuclear fuel pool ecological safety. The method of determining the qualitative state of the
cooling pool construction has developed further. It gave the opportunity to calculate the thermal and technical
parameters of spent nuclear fuel pool considering different stresses. For example, in case of change of the coolant
temperature or energy release level in spent nuclear fuel. This technique may be used to evaluate the durability of
existing pools of functional nuclear power plants in Ukraine. The system of explosion and fire hazard situations
control in the premises of spent nuclear fuel pools is improved, as well. It resulted in the system, which, unlike the
existing one, makes provision for the use of a scientifically grounded and developed new method for determining
the parameters of hydrogen concentration in air with the help of an integral optical chemical absorption sensor.
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