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Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of scientific bases of the thermal safety of dry storage of power reactors’ spent nuclear fuel
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Y xo[i po60TH YO,OCKOHAJIEHO MaTeMAaTU4YHY MOJIEJb TETJIOBUX NPOLECIB y BEHTUIbOBAHNUX KOHTEHEPAX
30epiraHHs Bif[IpalbOBaHOTO siepHoro nanusa (BAII), o BpaxoBye BIUVIUB Pi3HUX 30BHIlIHIX ¢akToOpiB Ha
TerioBui ctad BSIl B HOpMasibHMX Ta aBapiHMX YMOBAxX €KCIUlyaTalii. 3HaleHi perpeciiiti 3a1eKHOCTi AJ1s
OCHOBHUX KPUTEPIiB 0€3I1€KNU B 3aJI€XKHOCTI Bifl yMOB €KCIUTyaTalii. I3 3acToCyBaHHSIM CTBOPEHUX MOZEJIeN Ta
METO/iB NPOBEIEHI PO3PaxXyHKU Ta BIIEPIIE OTPUMaHI AaHi momo Ternosoro crany BAIl Ta ocHOBHOrO
yCTaTKYBaHHSI 30epiraHHs B Pi3HUX yMOBax eKCIlyarallii, Ha 6a3i 40ro CTBOPEHO METOJ], KOHTPOJIIO TEMIIEpaTypy
BEHTWJIALIIHOTO NOBITPS y BEHTUJILOBAHUX KOHTeMHepax 30epiranHs BATII, mo HeobxigHo 17151 3a6e311e4eHHsI HOPM
Oe3neKy eKCIIyaTallii CXoBuIa B LisoMy. PO3po6yieHo 6araTo eTanHy METOZL0JIOTII0 PO3B'SI3aHHs 3a7ayi [OIIYKY
ONTUMAaJIbHOI'O PO3MillleHHs1 KoHTelHepiB 3 BAII 3 ypaxyBaHHSIM 3aJlaHUX TEXHOJIOIIYHUX OOMeEXXeHb, Ha BCiX eTanax
KO 3aCTOCOBYIOTbCSI METOZIM HeJliHiNIHOI onTuMisauii Ta cyyacHi HJII1-po3s’asyBaui (NLP-solvers). PesynpraT
BIIPOBAJKEHI Y HaBYa/IbHUI TIpoLec 30,00yBayiB CTyNeHs 6akajaBpa 3a clrelianbHicTio 144-Tennoenepretuka XHY
im.B.H.Kapasina.
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In the work the mathematical model of thermal processes in ventilated containers of spent nuclear fuel (SNF) was
improved, which takes into account the influence of various external factors on the thermal state of SNF at normal
and accident operating conditions. Regression dependences for the main safety criteria depending on operating
conditions are found. Using the created models and methods, calculations were performed and data on the
thermal state of spent fuel and main storage equipment in different operating conditions were obtained for the
first time. A multi-stage methodology for solving the problem of finding the optimal location of spent fuel
containers taking into account the given technological constraints, at all stages of which nonlinear optimization
methods and modern NLP-solvers are used. The results are implemented into the educational process of
Bachelors in the specialty 144-Heat Power Engineering of V.Karazin Kharkiv National University.
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