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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHUX PYOPHK: 58.33.27, 58.33.41

Tema gucepranii:
1. BIOCKOHa/JIEHHSI METO/IiB MOJIEIIOBAaHHS MTOMIKOIKEHHS 000JIOHKHY NaJuBHOTO eyeMeHTa SIEY 3 BBEP nig

nigBuIeHHs e(EeKTUBHOCTI eKCITyaTalii.

2. Improvement of methods for modeling the fuel element cladding damage in VVER nuclear power plants to
increase the operation efficiency.

Pedepar:

1. 3anpONOHOBAaHO HOBE PO3B'SI3aHHS HAYKOBO-TIPUKJIAIHOTO 3aBJIaHHS, 11O NOJISIra€ y BIOCKOHAJIEHHI METOLY
MO/IE€/II0BAaHHS MOUWKOPKEHHS 000JIOHKY NaJIMBHOTO €JIEMEHTA, SIKUI BPAaXxOBY€e KCEHOHOBI i TEPMOLIMKIIIYHI
KOJIMBaHHS [JIs1 NifiBUILIeHHS e(eKTUBHOCTI ekcryaTauii SIEY npu BUKoHaHHI BUMOr 6e3mneku. [IpoBesieHo aHai3
00'eKTa KepyBaHHS1, METO/IIB i MOZeJIeid, 1110 BUKOPUCTOBYIOTh IIPU MOJI€JII0BaHHI IIOIKO/KEHHS 000JIOHKU
[IaJIMBHOTO €JIeMeHTa. Po3po6yieHo quHaMivHy iMmitauiiny mogens SIEY 3 BBEP i3 3ocepenkeHnMu napaMmeTpamu,
110 CKJIAZIA€ThCS 3 MOZEJIEN TaporeHepaTopa, TypboreHepaTopa i HIMPKyJISLiiHOTO KOHTYPA, a TAKOX 3
OaraTouapoBoi MOJiesli peakTopa Ha 6a3i KCEHOHOBUX i TEPMOLMKIIIYHUX KOJIMBAaHb JJ1s1 OLIHKU aKkciasbHOro opcety
i momkomkeHHs 060710HKM TBeJIa. JocigkeHo BinactuBocTi SJEY 3 BBEP-1000 Ha ocHOBi KpuTepilo €(peKTUBHOCTI B
LUMKJIYHUX pEXXUMaX i IepexifHuX rpouecax 11 pi3HUX CTaTUYHUX NPOTrPaM PEryJoBaHHA 3 IPUTAMAHHUMU iM

BHYTPIIIHIMU 30ypeHHSIMU i iX BIUINBOM Ha akciajbHUN OCeT i NOMKOIKEeHHSs 000JI0HKH TBeJIiB. Po3pobsieHo



METOJ], PO3PaxyHKy NMOBIPHOCTI po3repmeTusaliii 000JI0HOK TBeJIiB B HOPMaJIbHMX YMOBax ekciuryaTauii BBEP-1000
Ha OCHOBI BpaxyBaHHS HEOJHOPITHOCTI po3noginy eHeprosuineHHs B TB3 i YNHHYKIB, 1[0 BU3HAYAIOTh

IMMOMIKO/>KEHHA.

2. The thesis proposes a new solution of the scientific and applied problem of improvement of the modeling
method for calculation of the fuel element cladding damage based on taking into account the thermal cycling and
emerging xenon oscillations, in order to increase the nuclear power unit operation efficiency and, at the same
time, considering the security requirements. An analysis of the control object, methods and models used when
calculating the fuel element cladding damage, has been done. A dynamic model of the VVER nuclear power unit
based on the lumped modeling of steam generators, turbines and circulation loops, as well as using a multi-layer
reactor model, considering the thermal cycling and emerging xenon oscillations, in order to evaluate the axial
offset and the cladding damage parameter, has been developed. The VVER-1000 nuclear power unit properties
based on the proposed efficiency criterion for cyclic operation and transient modes with different static control
programs, considering their inherent internal disturbances and their influence on the axial offset and the fuel
cladding damage parameter, have been studied. A method for calculating the fuel cladding failure probability at
VVER-1000 normal operation, taking into account for fuel elements in any fuel assembly (FA) the energy release FA
distribution nonuniformity, as well as the factors determining the cladding damage parameter, has been worked
out.
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