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3Ha4Y€Hb TEXHOJIOTIYHUX TEMIIEPATYP B 6aCeliHi BUTPMMKHU B aBApPiliHMX CUTYaLlisxX"

2. "The spent fuel exploitation systems modernization to guarantee the ecceptable point of the technical
temperatures in the spent fuel pool in the emergency situations”

Pedepar:

1. Incepranifina po60Ta IPUCBAYEHA BUPIIIEHHIO aKTyaJbHOI HAYKOBO-TE€XHIYHO]I 3a/1a4i 110 3a0€311€4YEeHHIO
IOIIyCTMMUX 3Ha4Y€Hb TEMIIEPATYP B cUCTeMI oxosoxeHHd BAI B aBapiiiHMX CUTyaLliSX 3a PaXyHOK MOZEPHi3allil
CHCTEM IOBOJPKEHHS 3 BifIlIpallbOBAaHUM SIZIEPHUM IaJIMBOM Ha OCHOBI pO3p0O06JIEHOT0 METOLy MOZepHizallii ux
CHUCTEM 32 IOTIOMOT0I0 MaTeMaTUYHOTro Ta Gi3NYHOT0 MOJIEJIIOBaHHS. BUKOHAHO aHai3 BUXiTHUX MO/, 1110
[IPU3BOJATDL 4,0 BUTIKAHHA TEIJIOHOCIA 1 KOHTYPY i nmigBuiieHHIo Temneparypu B ['O. Bukonano ananis
[IpaLe3aTHOCTI CUCTEM OXOJIOIKEHHSI 6aceiiHy BUTPUMKH B yMOBAxX IIOBHOTO 3HECTPYMJIEHHS 17151 BUBHAYEHHSI
IONYyCTHMMUX IIapaMeTPiB B cucTeMax NoBopkeHHs 3 BATL. Po3pobyieHo MaTeMaTuyHy MOZEb JOTIOMIPKHUX CUCTEM
1711 MOJIEJIIOBaHHS IIPOIIECiB B CUCTEMAaX 0X0JI0/)KeHHs Ta 36epiraHHs BAII. [IpoBeneHo 064yncaioBaabHUMN
eKCIIEpMMEHT Ha OCHOBI MaTeMaTUYHUX MOJIeJIel B CUCTEMax 0X0JIOIpKeHHs Ta 30epiranns BSIIT i komnencanii

THCKY 1 KOHTYpy. Bu3HaueHi napameTpy, ki BU3HAYAI0Th XapPaKTEPUCTUKYU [IUX CUCTEM, 10 320€31e4yIOTh



IOIyCTMMI TEXHOJIOTIYHI TEMIIEPATYPH B aBapifHUX cUTYyalisX. [IpoBeeHO (Pi3sYHUI €KCIIEPUMEHT 3 JOCIiIPKEHHS
BJIACTMBOCTE! B cucTeMax oxoJyiomxkeHHs BSIT i komneHcanii TucKy. BusHaueHO oxXubKy pe3ysbTaTiB

004U CII0BAIbBHUX €KCIIEPUMEHTIB, 110 BUBHAYAIOTh IOCTOBIPHICTh OTPUMAaHUX Pe3yJbTaTiB. BUKOHaHO PO3POOKY
METOJly MOZEPHi3allii KOHCTPYKLil JONOMIXHOIO 00J1aIHAHHS NOJATKOBOI CUCTEMH OXOJIOIPKEHHSI TEIJIOHOCIS
baceiiHy BUTpUMKU. Kit04oBi ci0Ba: BUXiAHI 1ozii, BigmpaipoBaHe sijepHe ajMBO, METOJ, MOJlepHi3aliii,
MaTeMaTUYHEe MOJIEJIIOBaHH, (Pi3yHe MOJEII0BaHHS, rigpoyznap.

2. The thesis is devoted to the solution of the actual scientific and technical problem of guaranteeing the
acceptable point of the technical temperatures in the spent fuel pool cooling system in the emergency situations
due to the modernization of the spent nuclear fuel exploitation systems based on the developed method of
modernization of these systems with using the mathematical and physical modeling. The analysis of the initial
events leading to the outflow of the coolant of the first circuit and an increase in the temperature in the
containment is performed. The analysis of the operability of the spent fuel pool cooling systems during full de-
energization is performed to determine the acceptable parameters in the spent fuel cooling and storage systems.
The mathematical model of auxiliary systems for modeling processes in the spent fuel cooling and storage systems
is developed. A computational experiment which is based on a mathematical model in the spent fuel cooling and
storage systems as well as pressure compensation system of the primary circuit was done. The parameters of the
determining characteristics of these systems that provide acceptable technological temperatures in emergency
situations are determined. The physical experiment in order to study properties of the spent fuel cooling systems
and pressure compensation was conducted. The degree of error of the results of computational experiments
which are determined the reliability of the obtained results is determined. The development of the method for
upgrading the structures of auxiliary equipment for an additional cooling system for the coolant in the spent fuel
pool was done. Key words: initial events, spent nuclear fuel, method of modernization, mathematical modeling,
physical modeling, hydraulic shock.
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