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1. MOJZIEJIFOBAHHS PECYPCOCITPOMOSKHOCTI TA HATIMHOCTI CUCTEM CYXOT'O 3BEPITAHHS
BIATIPABIIbOBAHOT'O AJJEPHOTO ITAJIVIBA HA AEC

2. Modeling the resource capacity and reliability of dry storage systems for spent nuclear fuel at nuclear power
plants

Pedepar:

1. Inceprauis Ha 3006yTTs CTyNneHs AoKTopa dinocodii 3a cnenianpHicTio 143 — ATOMHA €HEpreTuKa. -
HanionanbHuii yHiBepcuteT «Opecbka nositextikay, Oneca, 2025. AToMHa eHepreTuka I'pyHTYEeTbCS Ha IIPUHIMIIAX
6e3mneku, eeKTUBHOCTI Ta JOLiIbHOCTI. [lepexif Ha NajIMBHI IUKJIM 3 BUIMM 30arady€HHSM i BUTOPSIHHSM MiJBUILYE
BMMOTH 10 ITOBOJKE€HHS 3 BifllIpallbOBaHUM sAepHUM nanusoM (BSIIT). ¥V ¢BiTi mopiyHO BUBaHTaXyeTbCs ToHaT, 10
THC. TOHH BaXXKOT'O METaJly, 3 SIKUX JIMIIe YaCTHHA Minidrae nepepooui. B YkpaiHi mopoky BUBaHTaXXy€eTbCsl OJIM3bKO
265 ToHH BSIII, sixe noTpebye 6e3rneyHoro 36epiranHs. Y Mi>KHapoZHill IpakTUlli 3aCTOCOBYIOTh TPU MiTXOOU:

nepepo6Ky, 3aXOpOHEHHs abo BiKkianeHe pimeHHs. YKpaiHa Hapasi peastisdye KOHLENL{I0 TPUBAJIOTO CyXOTo



36epiranns BAII 3 noganbmym yxBajeHHSIM PillleHHs MOA0 HOro NOBOIKEHHS. Lle BU3Hauae aKTyaslbHICTb
IIOCJIiIKeHb, CITPSIMOBAHUX Ha MiIBUIEHHS HAMIHOCTI Ta JOBroBiYHOCTI KOHTEMHEPIB IJ1s1 TAaKOTO 36epiraHHs. Y
BCTYIIi OGIPYHTOBAHO aKTyaJIbHiCTh TEMU, BUBHAYEHO METY, 3aBJIJaHHS1, HAYKOBY HOBU3HY, IDAKTUYHE 3HAYEHHS I
0CcO6MCTHUI BHECOK 37,00yBaya. Y epuoMy po3fiji MpoaHali3oBaHo foCBif 36epiranns BAII B Ykpaini, Tunu
KOHTENHEPIB Ta eTany MOBOAKEHHS 3 NIaJIMBOM I1iCJI1 BUBAaHTaXEHHS 3 peakTopiB. OKpecyieHo npobieMu i
HaIpPsIMKU IOJAJIBIINX JOCHIIKeHb. Y ApYyroMy po3ijii po3IJISIHYTO CyYyacHi TeXHOJorii cyxoro 36epiranHs BAIII,
30KpEMa MeTaJeBi Ta BEHTUJIbOBaHi O€TOHHI KOHTelHepH. [IpoBeieHO NOPIBHSJIBHUN aHaJli3 KOHCTPYKLIN 32
KpUTEPisIMU 6e3I1eKU, €KOJIOTIYHOCTI Ta epeKTUBHOCTI. OKpeMy yBary MpuiijieHo NaCUBHUM CUCTEMaM
OXOJIOIKEeHHS, 3a0e3eyeHHI0 repMeTusalii i 3axucry. [IpoananizoBaHo gocsin 3anopizpkoi AEC sk npukiaf,
HalliOHAJIbHOTO BIIPOBA/KEHHS. TpeTiil po3/iyl NPUCBSIYEHO MATEMATUYHOMY MOJIEJIIOBAHHIO
pecypcocpoMOXKHOCTI. HafaHo orisan MeToiB OLiHKY HaOiMHOCTI, MOZeJIeN nerpajanii MaTepiais, a TaKOX
TEIUIOBUX | MEXaHIYHUX HAaBaHTaXeHb. 3alIPOIIOHOBAHO MiAXif 10 aHasli3y JOBroBiYHOCTI MaTepiaiB y pealbHUX
yMOBax eKcIityarallii. YeTBepTui po3is 30cepei’>keHo Ha BIUIUBI JePeKTiB KOHCTPYKLiN (30Kpema 3BapHUX
3'€JlHaHb) Ha 3aJIMIIKOBUI pecypc. [IpoBeieHO OLiHKy HMOBIPHOCTI pyiHYBaHHS 3a JOTIOMOT'0I0 CTaTUCTUYHUX
MoJesied. 3aIIpONIOHOBAHO PO3PAXYHOK 3a KPUTEPIEM LIBUIKOCTI POCTY TPIlIKH i3 BpaXyBaHHSM YMOB €KCILTyaTaliii
Ta cepelloBuINa. Pe3ysbTaTu CBigyaTh Npo KPUTHUYHY POJb PO3MipiB i TumiB nedexrtis. Haykosa HoBU3Ha: 1.
CucreMaTu30BaHO TEXHIUHI BUMOTH 10 Cy4YaCHUX CUCTEM CYXOro 30epiraHHsl 3 ypaxyBaHHSIM MDKHApOJHMX HOPM Ta
YKPaiHCBKUX peaii. 2. [IpoBe,eHO KOMIUJIEKCHY OLIiHKY iCHYIOYMX TE€XHOJIOTI 32 KPUTEPiIMU O6€3IEKU Ta
edexTuBHOCTI. 3. PO3p006JIeHO HOBY MaTEMATUYHY MOJI€JIb OL[iHKM peCypCy Ta HaJiliHOCTi KOHTENHEPIB, siKa
BpaxoBYye TEIJIOBi, MeXaHivyHi I pafiauiliHi HaBaHTaXeHHs. [IpakTuyHe 3HayeHHs: 1) 3aIpOIIOHOBaHA MOZEJb
II03BOJIsIE IPOTHO3YBATU TPUBAJIICTb O€3M1E€YHOI eKCIlTyaTallii KOHTEHEepiB, ONTUMI3yBaTU perjaMeHTHI NepeBipKu
Ta [JIaHYBaHHS 30epiraHHs. 2) Martepianu nucepranii MOXyTb OyTH BUKOPUCTaHI B NOJAJIbIINX HAYKOBUX
TOCJIiIPKEHHSX | HOPMATUBHUX JOKYMEHTAX 1070 6€31e4HOro noBomkeHHs 3 BSIL. 3) Pe3ysbraT KOPUCHI A1
IIPOEKTYBaHHS, MOZIepHi3allii Ta ekcryartalii cuctem 36epiranss Ha AEC, cripusitoTb BU60pPY ONTUMAJIBHUX
KOHCTPYKLIi# i MaTepiais, NigBUINYIOUM HAAiMHICTb Ta NOBrOBIYHICTb iHPPACTPYKTYPHU.

2. Dissertation for the degree of Doctor of Philosophy in Specialty 143 — Nuclear Power Engineering. — National
University “Odesa Polytechnic”, Odesa, 2025. Nuclear power is based on the core principles of safety, efficiency,
and feasibility. The transition to fuel cycles with higher initial enrichment and deeper burnup levels increases
safety requirements for the management of spent nuclear fuel (SNF). Globally, over 10,000 tons of heavy metal are
discharged annually from nuclear power plants (NPPs), with only a portion reprocessed. In Ukraine, approximately
265 tons of SNF are unloaded each year, requiring secure and long-term storage solutions. International practice
distinguishes three key approaches to SNF management: reprocessing, disposal, and deferred decision-making.
Currently, Ukraine applies the concept of long-term dry storage with the option to make future decisions based on
technological and economic developments. This underscores the importance of research aimed at improving the
reliability and longevity of dry storage containers. The introduction substantiates the relevance of the topic,
outlines the aim, objectives, scientific novelty, practical significance, and the personal contribution of the author.
Chapter One presents an analysis of SNF storage experience in Ukraine, types of storage containers, and post-
unloading fuel handling stages. It also identifies current challenges and directions for further research. Chapter
Two examines modern dry storage technologies, including metal and ventilated concrete containers. A
comparative analysis is performed based on nuclear and radiation safety, environmental impact, and efficiency.
Special attention is given to passive cooling systems, sealing integrity, and shielding. The dry storage facility at
Zaporizhzhia NPP is presented as an example of national implementation. Chapter Three focuses on mathematical
modeling of the resource capability of SNF storage systems. It reviews methods of reliability assessment, material
degradation models, and evaluates thermal and mechanical loads. A practical approach to analyzing the durability
of materials under real operating conditions is proposed. Chapter Four addresses the impact of structural
defects—particularly welded joints—on residual service life. The probability of failure is assessed using statistical
methods. A crack growth rate-based approach is developed that takes into account the corrosive environment,
loading regimes, and characteristics of welded connections. The results show that the reliability of welded



structures depends significantly on defect size, type, and operating conditions. Scientific novelty: 1. Technical
requirements for modern SNF dry storage systems were systematized, considering international standards and
Ukrainian operational conditions. 2. A comprehensive evaluation of current technologies was conducted based on
safety and efficiency criteria. 3. A new mathematical model was developed for assessing container resource
capacity and reliability under combined thermal, mechanical, and radiation loads. Practical significance: 1) The
proposed model enables accurate forecasting of container service life, optimizing inspection intervals and storage
planning. 2) The dissertation materials can serve as a basis for future research and regulatory development in SNF
management. 3) The results can be applied in the design, modernization, and operation of SNF dry storage systems
at Ukrainian NPPs, contributing to the selection of optimal materials and design solutions, and enhancing
infrastructure reliability and longevity.
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