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Tema guceprauii:
1. Anani3 6e3nexku JOCHiIHNLIBKUX SIIEePHUX YCTAaHOBOK 3 BukopuctaHHsIMm CFD TexHosorii

2. Safety Analysis for Research Nuclear Facilities with CFD Technologies

Pedepar:

1. Incepranifina po60Ta IPUCBIY€HA BUPIIEHHIO aKTyaJIbHOI HAYKOBO-TE€XHIUHOI IPO6JIEMU - MiIBUILIEHHS 6€3I1€K1
OOCJIiIHULIBKUX SITEPHUX YCTAaHOBOK ([151Y) I/I51XOM PO3IIMPEHHS MOKJIMBOCTEN AETPMIHICTUYHOrO aHai3y
6esnexu (JAB) 51Y, a came BukopuctanHsam CFD meTo[iiB 1J1sl leTalbHOTO aHasli3y JIOKaJbHUX TeIJIOTiApaBiyHuX
IIpolLIeCiB B KJII0YOBUX esieMenTax JIS1Y. I'pyHTyounch Ha 1insx Ta cdpepax JAD, Bu3Ha4yeHi 06J1acTi, B IKUX
nponoHyeTbes 3actocyBaHHs CFD meTogiB B cknafi TpapuuiiHoro JAB. [17is 3a6e3re4eHHs] CUCTEMHOTO
3acrocyBaHHs cydyacHux CFD texnooriit B ckiagi JAD Bu3Ha4€Hi Ta HAYKOBO CUCTEMATH30BaHi OCHOBHI eTanu
BMKOHaHHs aHaii3y 6esneku [51Y CFD meTogamuy, 110 sIBJiS€ COO0I0 METOZ0JIOTII0 aHani3y 6e3nexu Y 3
3acrocyBaHHaM CFD rexHosoriil. BnposamkeHHS METOL0JIOTii 3a0e3nedye peanizaliio «best estimate approach»,
KUl pekoMmeHnnyeTbcst MATATE, Ta 3a6e3nedye BpaxyBaHHS JIOKJIbHMX TEIJIOTiAPABIiYHUX IPOLIECIB [IPY aHaIi3i
6esnexu [I51Y. Beegeno knacudikauio MeToiB JOCITiIKeHHS TeIoTiApaBiivyHuX mpoieciB B ckiami JAB, mo



[I03BOJISIE HA PAHHIX eTanax O0rPyHTyBaHHS 6e3neku [1SY BU3HauuTuCs 3 pO3paxyHKOBUM 3aCOO0M Ta MOJIETISIMU,
SIKi BiITIOBi1at0Th [TOCTABJIEHUM I[iJIsIM. BilmoBimHO 10 3arpornoHOBaHOi METOH0JIOTii pO3p06JeHi HOBI
TEIUIOTiAPaBIIiYHI MOJeJi KpUTUYHUX eJleMeHTiB IV «Jl>kepesio HEUTPOHIB»: MOZEJIb HEUTPOH-YTBOPIOKOYO]
MillleHi Ta MOZIeJIb CEKTOpa MiTKPUTUYHOI 36ipKu. [IpoBeeHO aHai3 epexifHUX MPOIECiB, 1[0 NPUBOJSITH 10
NopylIeHHs TennoBinseneHHs Bif SITY «Jlxepesio HEUTPOHIB» i € HA61/IbII TOKA30BUMHU 3 TOYKU 30pY 6€3MeKn
YCTaHOBKU. Pe3ysbTaTu fycepTaliiiHoi po60TH BIIPOBA/I’KEHI Ta BUKOPUCTOBYIOTbCS B IIPAKTUYHIN Mis/IbHOCTI
Jep>xaBHOi iHCIIeK1i siiepHOro pery oBaHHs YKpaiHny Ta HallioHaabHOro HayKOBOTO LEHTPa «XapKiBChbKUM (i3uKo-

TEXHIYHUU iHCTUTYT».

2. The thesis focuses on solving the actual scientific and technical problem of improving the safety of research
nuclear facilities (RNF). The traditional deterministic safety analysis has been expanded of CFD technologies for
the detailed analysis of local thermal-hydraulic phenomena (LTHP) at RNF critical elements. Based on
deterministic safety analysis goals and spheres the areas of use the CFD methods as a part of the traditional
deterministic analysis have been identified. The main stages of the RNF safety analysis with CFD methods have
been defined and scientifically arranged to ensure the systematic application of CFD technologies as a part of
deterministic safety analysis. The implementation of the methodology ensures the fulfillment of the “best estimate
approach” recommended by the IAEA. Classification of methods for the study of thermohydraulic phenomena has
been introduced and allows in the early stages of safety analysis to determine reasonable tools and models that
meet the research objectives. Following the proposed methodology the neutron target and subcritical assembly
segment thermal-hydraulic models of the accelerator-driven system "Neutron Source Based on Subcritical
Assembly driven by Linear Electron Accelerator" (Neutron Source) were developed and the analysis of transients in
the core of Neutron Source were performed. The results of the thesis have been implemented and used in the
practice of the State Nuclear Regulatory Inspectorate of Ukraine and the National Scientific Center "Kharkiv
Institute of Physics and Technology".
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