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1. Inceprarito NpUCBsIYEHO NATAHHIM BIUIMBY AuBepcudikauii Ternnosupinsgiounx 36ipok (TB3) Ha 6e3neky Ta
HaIiHICTb S[I€PHUX €HEPTOYCTAHOBOK. Y BCTYIIi IIPEJCTaBI€HO OOIPYHTYBAHHS BUOOPY TEMU LOCIIiIKEHHS,
BUCBITJIEHO ii aKTyaJIbHICTb Ta 3B's130K 3 HayKOoBUMU Nporpamamu. ChopMOBaHO MeTY i 3aBIaHHS OOCIIiIKEHHS.
3a3HayeHO HAyKOBY HOBM3HY OTPYMMAaHMX PE3YJIbTATIB Ta iX NpakTuyHy LiHHicTh 1715 AEC 3 peakropamu BBEP 1000.
B nepmomy po3gisi npeacTaBieHo aHali3 foBily Ta pe3ysbTaTiB qusepcudikauii IEY 3 BBEP-1000
TenuaoBuinsgounmu 36ipkamu Westinghouse (WFA) B Uexii Ta YkpaiHi. Y gpyromy po3zisi npoBeieHo aHali3
6araTOpivHOro [OCBIiNly Ta pe3yJbTaTiB MOJeoBaHHs aBapiil B SIEY iiMoBipHicCHUMU Ta leTepMiHICTUYHUMU
METOJaMU. Y pe3ysbTaTi IPOBEAEHOTO aHali3y BCTAHOBJIEHO CYTTEBI OOMEKEHHSI /HeJ0/IiKY BilOMUX METOMIB
MojieIIoBaHHs aBapiii B AEY. FIMOBIpHiCHI METOM MOIEJIIOBAHHS aBapili Ta aHasi3y 6e3MeKn 06 PYHTOBaHI TilbKU

ILJIS1 3arajibHOI OLIIHKY IMOBIPHOCTI BUHMKHEHHS SIIepHUX i pafialiiiHux aBapiil. [IpoBenennii Ha OCHOBI



KOHCEPBAaTUBHOTO MiJX0/Ay MONepeIHill eKCIIepTHUH aHaJli3 31iiiICHEHHOCTI KpUTepiiB 6e31eKy Npy 3MillaHuX
3aBaHTaKeHHIX TB3A i WFA peaxropis Tuny BBEP BU3HauMB iCTOTHMH BIJIMB HA PE3YJIbTAaTA PO3PAXyHKOBOTO
MOJ€JIIOBaHHS BCbOT'O CIIEKTPY MOXJIMBUX aBapiil «eeKTiB KOpUCTYBauiB i BiMiHHOCTE! KOIiB», a TAKOX
HEJIOLiIbHICTb 3aCTOCYBAHHS AETEPMIiHICTUYHMUX KOAIB IJ1s1 aHali3y 6€3I€KU TPU YMCIEHHUX MOJEPHi3alisx
PEaKTOPHUX YCTAaHOBOK. BCTaHOBJIEHO, IO BiflOMi pe3y/bTaTy aHalidy 6e3neku npu ausepcudikanii WFA B SIEY 3
BBEP Ha BiTun3HsHuX AEC HeiocTaTHbO OOIPYHTOBAHI B IMTaHHI MOJEJII0BaHHS YMOB TEIJIO00MiHY B aKTUBHI 30Hi
peaxropy. [IpoBeeHunit aHali3 BilOMUX IiAXO4iB MOJEIIOBAaHHSA MOXKINBUX aBapiit WFA B SIEY 3 BBEP Ha
BiTunaHsaHUX AEC BU3HAUMB HEOOXIIHICTb YJOCKOHAJIEHHS i pO3POOKM HOBUX METOIiB aHAIi3y siIepHOI 6e3MeKu Ipu
muBepcudikauii i MogepHizallii es1eMeHTiB peakTopy. Bee 1ie BU3HaYae akTyasbHICTD 1iiel poOOTH i BUMarae
IIOATKOBOT'O BUBYEHHS i aHasli3y. B TpeTboMy po31isi po3po6sieHO albTepHATUBHUI OllepaTUBHUI METO/, aHali3y
6esnexu npu gusepcudikalii Ta mogepHisatii enemenTis SIEY 3 BBEP. Ha ocHOBi po3p006s1€eHOr0 METOLY
BCTAHOBJIEHO 3a0€3M1€4Y€HHS YMOBHU SIEPHOI 6€3MeKN 32 TPaHUYHO-IOIyCTUMOI TEMIIEPATypy 0O0JIOHOK TBEJI IIPU
MaKCHUMaJbHiN NpoeKTHiN aBapii B WFA SIEY 3 BBEP. Ha BigmiHy Bif, BimOMUX IigXOZiB B 3alIpOIIOHOBAHOMY METO[i
KpuTepii 6e31eKy 3a FPaHUYHO [ONYyCTUMMMH TEMIIEPATypaMu 000JIOHOK TBeJI i SIA€PHOTO NajMBa Y BilHOMIEHH]
IIPOEKTHOTO CTaHy PO3PAaXOBYIOTHCS 6€3 3aTy4€HHS MOJIEJIIOBaHHS aBapiiHUX MPOLECIB IeTEPMiHICTUMHUMU
KojamMu. BcraHoBieHo, 1o Kpurepii spepHoi 6esnexu npu gusepcudikanii WFA B BBEP BUKOHYIOTbCS 117151
IIPOEKTHUX aBapill (B TOMY YMCII i 1151 MaKCHMaJlbHOI IIPOEKTHOI aBapii 3 rpaHUYHO ONIYCTUMOIO TEMIIEPATYPOIO

OXOJIOKEHH I TeHJ’[OHOCiﬂ) SIK IIPXY 9aCTKOBOMY, TaK i I1py IIOBHOMY 3aBaHTakeHHi WFA akKTUBHOi 30HHU.

2. The dissertation is devoted to the impact of the diversification of heat-releasing assemblies (HEAs) on the safety
and reliability of nuclear power plants. The introduction presents the rationale for choosing the research topic,
highlights its relevance and connection with scientific programs. The aim and objectives of the research were
formed. The scientific novelty of the obtained results and their practical value for nuclear power plants with VVER
1000 reactors are noted. The first chapter presents the analysis of evidence and results of diversification of nuclear
power plants with VVER-1000 Westinghouse heat-dissipating assemblies (WFA) in the Czech Republic and Ukraine.
In the second chapter, an analysis of many years of experience and results of modeling accidents at nuclear power
plants using probabilistic and deterministic methods was carried out. As a result of the analysis, significant
limitations /shortcomings of the known methods of modeling accidents at nuclear power plants were established.
Probabilistic methods of accident modeling and safety analysis are justified only for general assessment of the
probability of occurrence of nuclear and radiation accidents. Based on a conservative approach, a preliminary
expert analysis of the feasibility of safety criteria for mixed loadings of TVZA and WFA of VVER-type reactors
determined a significant impact on the results of computational modeling of the entire spectrum of possible
accidents of "user effects and code differences”, as well as the impracticality of using deterministic codes for safety
analysis with numerous modernization of reactor facilities. It has been established that the known results of the
safety analysis of WFA diversification in NPPs with VVER at domestic NPPs are insufficiently substantiated in the
issue of modeling heat exchange conditions in the reactor core. The analysis of known approaches to modeling
possible WFA accidents in NPPs with VVER at domestic NPPs determined the need for improvement and
development of new methods of nuclear safety analysis during diversification and modernization of reactor
elements. All this determines the relevance of this work and requires additional study and analysis. In the third
chapter, an alternative operational method of safety analysis during the diversification and modernization of NPP
elements with VVER was developed. On the basis of the developed method, it was established to ensure the
conditions of nuclear safety at the maximum permissible temperature of the Twel shells in case of a maximum
project accident in the WFA of the NPP with the VVER. In contrast to the known approaches, in the proposed
method, the safety criteria based on the maximum allowable temperatures of fuel and nuclear fuel shells in relation
to the design state are calculated without involving the modeling of emergency processes with deterministic
codes. It was established that the nuclear safety criteria for the diversification of WFA in the VVER are fulfilled for
design accidents (including the maximum design accident with the maximum permissible cooling temperature of
the coolant) both with partial and full loading of the WFA of the active zone.
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