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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BHKOHAHO JHCEPTaIlilo

IIoBHe HaﬁMeHyBaHHﬂ lOpI/I,ZLH‘IHO'l' 0COO0MH: MixuHapogHuii LleHTp sanepHoi 6e3nexku KuiBcbkoro
HalliOHAJILHOTO YHiBepcuTeTy iMeHi Tapaca llleBueHKa
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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 28.27.27

Tema gucepranii:

1. MarematnyHi Mol Ta METOIY MiATPUMKY IPUIHATTS pillleHb 17151 yoearedeHHs eKCITyaTallii naporeHepaTopis
AEC

2. Mathematical models and methods for decision making support to ensure safe operation of NPPs steam
generators

Pedepar:

1. Inceprarifina po60oTa IpuCBIYeHa po3po0OLii MaTEMaTUIHUX METO/IIB Ta MOJieJIel [1Jisl MiABUIeHHS HaliHHOCTI
HepyHIBHOI'O KOHTPOJIIO TeII000MiHHUX TPyO naporeHepatopiB AEC 3 peakropamu BBEP Ta npuiiHSTTS pilieHHs
1100 MOJOBKEHHS iX TEPMiHY eKcIulyaTallii. 3 MeToo NpoBeleHHs OrIN6JIEHOT0 aHali3y CTaHy TeIJI000MiHHUX
TPYO IapOre€HepaTOopPiB Ta MPUMHATTS PillleHb MO0 iX NOJAJIbIIOI eKCIITyaTalii pO3p06JI€HO 3arajlbHy CXEMY
CHCTEMHOTO aHaJli3y IPOBEIeHHSI HEPYHHIBHOTO KOHTPOJIIO 06'€KTY KOHTPOJIIO. 3rifHO CXeMH IJ1s1 MiJIBUIEHHS
HaJiliHOCTi HEpyIHIBHOrO KOHTPOJIIO PO3PO6JIEHO MAaTEMAaTUYHY MOJIEJIb BUXPOCTPYMOBOI'O KOHTPOJIIO
TEINJI000MiHHUX TPYO Ta BUKOHAHO KiJIbKiCHY OLIiHKY BILJIMBY JIIOACHKOTO (DaKTOPYy Ha HAJiMHICTh PE3YyJIbTATiB LIbOrO
KOHTPOJIIO fK i3 BAKOPUCTAHHAM CTaTUCTUYHOTO aHaJi3y, TaK i IpU BUKOHAHHI [10JabIIOr0 PO3BUTKY aHai3y

HaJiltHOCTI nepcoHasny. Po3po6sieHo MaTeMaTUYHUI1 aJITOPUTM [1J1S1 BU3HAUEHHS 00CSATiB [IPOBEIEHHS



BUXPOCTPYMOBOT'O KOHTPOJIIO TEMJIOOOMIHHUX TPYO, 10 BPaXOBYe INOTOYHUI CTaH 00'€eKTy KOHTPOJIIO, Ta
yHi(piKOBaHUI eMIIIpUYHUI KpUTEPill BUBEJEHHS 3 eKCIlTyaTallii TerJIo0OMiHHUX TPy6 naporenepatopiB AEC, sikuii
6a3yeTbCsl HA CTATUCTUYHOMY aHasi3i. Po3po6sieHa MaTeMaTyHa MO/IeJIb QHAJITUMHOTO BU3HAYEHHSI KpUTUYHUX
po3MipiB 1edEeKTiB TeNI00OMiHHUAX TPY6 MOXKE BUKOPUCTOBYBATUCS IIPU [TPOBEIEHHI 000B'SI3KOBOTO 104ATKOBOTO
aHaJli3y 3a3Ha4YE€HOTr0 BUIIE EMIIIPUYHOTO KPUTEPIIO.

2. Ph.D. thesis is devoted to the development of mathematical methods and models targeted on enhancement of
reliability of VVER NPP steam generator heat exchanging tubes nondestructive examination and decision making
for their life-time extension. To perform in-depth analysis of steam generator heat exchanging tubes stage and to
make the decisions dealing with their further operation, general scheme of system analysis of inspection object
nondestructive examination performance was developed. To apply the scheme developed to increase the heat
exchanging tubes nondestructive examination reliability, the mathematical model of steam generator heat
exchanging tubes eddy current testing was developed and validated based on experimental data. Quantitative
estimation of human factor effect on reliability of heat exchanging tubes eddy current results was performed as
well. For decision making, dealing with further actions with examination object, the mathematical algorithm for
scope determination of heat exchanging tubes eddy current testing performance was developed. This algorithm
takes into account current stage of examination object. Existing criterion of scope determination of heat
exchanging tubes annual eddy current testing performance was improved based on mathematical algorithm
developed. Unified empirical criterion for steam generator tubes plugging was developed as well. To keep system
analysis approach the mathematical model of steam generator heat exchanging tubes defect critical dimensions
determination was derived. It can be used for performance of additional analysis under implementation of
indicated above empirical criterion.
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