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Pedepar:

1. B paMKax BUKOHAHHS JJaHOTO JIOCJiIKEHHS TPOBELIEHO aHAaJIi3 CBITOBOTO JOCBiNy B YaCTHHI 3aCTOCYBaHHS
nacuBHUX cucteM Ha AEC BesiMKoi IIOTY)KHOCTI Ta B MajIuxX MOAyJIbHUX peakropax (MMP). Ha nincrasi nposeneHoro
aHasli3y po3po6JIeHO KOHLEMNLii TaCUBHUX cucTeM 6e3nexu a5t BBEP-1000 Ta BBEP-440 Ta npoBefieHO
PO3paxyHKOBY OLIiHKY ITpale3aTHOCTi po3po6sieHoi KoHuenii nacuBHoi cuctemu 111 BBEP-1000. ITo pesysipraTtam
IIPOBEMIEHOI OLIIHKY MiATBEPIYKEHO TiMOTE3y 00 HEJOCTATHBOI JOCTOBIPHOCTI PE3yJIbTaTiB MOAEIIIOBAHHS
[TACUBHUX CUCTEM PaHHIMU BEPCIIMU OLHOMIPHUX TEIUIOTiAPABIiYHUX KOLIB, 1110 3aCTOCOBYIOThCS IJIS1 aHAJII3Y
6esnexku AEC Ykpainu (3okpema RELAP5 /MOD3.2) BHaC/1if0K HeJOOLiHKY (3aHM>KEHHS]) Terjionepenadi B
TeII00O0MiHHOMY 00J1aJHAHHI HOBITHIX CUCTEM SIJIepHUX YCTAHOBOK. i BUpilIeHHs Liei Ipo6emMu IIPOBeeHO
KOMITIOTEPHE MOJIEJIIOBaHHS eKCcllepuMeHTabHoi yecTaHoBKY OSU-MASLWR 3 IpupoHOI0 LIUPKYJISLE0
TEIJIOHOCI, KA € MPOTOTUIIOM JIETKOBOJHOTO PEAKTOPa Ta XapaKTEPU3YETbCS CKJIAHOIO KOHCTPYKILEO
TEMNA000MiHHUKIB. [0 pe3ynbTaTam po3paxyHKy 6yJ10 BUBHAYEHO MiAXOAU, 110 3a0€3Me4yI0Th IPUIHITHY

CITiBCTaBHICTb PE3YyJIbTATIB MOJIEIIOBAaHHS [IACUBHUX CUCTEM i3 3aCTOCYBaHHSIM PaHHIX BEPCiil OJHOMiIpHUX



TeNJIOTiAPaBIiuHUX KOAiB. [JomaTKOBO 6yJI0 TPOaHasi30BaHO iCHYIOYi METOAMKHY LIOMI0 OL[iHKY HAIiHOCTI Ta
eeKTUBHOCTI IaCUBHUX CUCTEM, BilI3HAUEHO iX CKJIQAHICTD i TPYLOEMHICTb Ta BUSHAYEHO CIPOLIeHUH Hiaxin 1o
OILiHKY e(PEeKTUBHOCTI MAaCUBHUX CUCTEM, a TAKOXX 3aMIPOMIOHOBAHO SIKICHUM KPUTEPIil, [0 CBIIUYUTD PO MOTipIIEHHS

€(PEeKTHUBHOCTI [MaCUBHOI CUCTEMM.

2. In the framework of this research, an analysis of world experience in the area of passive systems at large-
capacity nuclear power plants (NPP) and in small modular reactors (SRMs) was performed. Based on the results of
analysis, a concept of passive safety systems for VVER-1000 and VVER-440 was developed and a computational
evaluation of the developed passive system for VWVER-1000 was performed. Results of the assessment confirmed
the hypothesis regarding the insufficient reliability of the results of passive systems modeling by early versions of
one-dimensional thermohydraulic codes used for safety analysis of Ukrainian NPPs (in particular,
RELAP5/MOD3.2) due to the underestimation of heat transfer in the heat exchange equipment of the modern
systems of nuclear facilities. To solve this issue computer simulation of the OSU-MASLWR experimental facility (a
prototype of a light water reactor with natural circulation of the coolant and complex design of heat exchangers)
was performed. Based on the results of the analysis approaches that ensure acceptable comparability of
experimental data and results of passive systems modeling with application of early versions of one-dimensional
thermohydraulic codes were developed. In addition, the existing methods for assessing the reliability and
efficiency of passive systems were analyzed, their complexity and effort were noted, and the simplified approach
to assessing of passive systems efficiency was defined, as well as a qualitative criterion was proposed that indicates
reduction of the passive system efficiency.
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