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2. Thin-walled shells stress-strain state of VWVER-1000 reactor at maximum design accident

Pedepar:

1. luceprauis npucBs4YeHa NTOCiIKEHHIO IOBEIiHKY MIaXTH BHYTPIIHbOKOPITYCHOI peakTopy Tuiry BBEP-1000 min
yac NpOTiKaHHA OfHiel 3 Hailb1Ibl Ypa3IUBUX 111 BHYTPIlIHbOKOPIIYCHUX [IPUCTPOIB PeaKTopa — MaKCMMaJIbHOL
MIpOEeKTHOI aBapii. CTBOp€eHa TeIorigpasiiiyHa MOgesb peakToOpHoi yecraHoBKU BBEP-1000. OTprmaHO po3Iozin
TUCKY B 4aci [1714 NePIINX MiICEKYH, MaKCUMaJIbHOI MTPOEKTHOI aBapii. CipoleHy MOZeb aXTy MPeACTaBIEHO
I BOBMMIPHOIO LIMJIIHIPUYHOIO O60JIOHKOIO. JI7151 OGI'PYHTYBaHHSI CIIPOLIEHOI MOZeJi MIPOoBeJeHO MOIJIbHUM aHali3
IeTas1i30BaHOI KOHCTPYKU|i maxTy Ta ii ntuppoBoro NpoToTUna-aHanora. Po3apaxoBaHo BACHI 4aCTOTH Ta (GOpMU
KOJIMBaHb L1(POBOro NPOTOTUIA-aHAIOra KOHCTPYKLII MAXTH Ta AeTaniz0BaHOi MOJesli KOHCTPYKL{i maxTu 3

BM3HAUYEHMMHU I'PAaHUYHUMHU YMOBaMHU pi3HOro Tuny. OTpUMaHO IUHAMIYHUM BiITYK 10 KOXKHIN (pOpMi KOJIMBaHb.



BcTaHOBJIEHO MaKCUMalIbHi epeMillleHHs, 3STUHHI Ta MeMOPaHHi Hallpy>KeHHs 000JI0HKY IIif 4ac fii MITA. Ouinka

MiILIHOCTi KOHCTPYKLi MAaxTH NIpOBeJeHa 3a JBOKPUTEPiaIbHUM MiTX0n0oM 3TigHO HOpM [THAE.

2. The dissertation is devoted to study VVER-1000 type reactor core barrel behavior during one of most danger for
reactor internals accident - maximum design accident. A thermo-hydraulic model of the VVER-1000 reactor was
created. Pressure drop in time for the first milliseconds during maximum design accident is obtained. Approximate
core barrel model is represented by a two-dimensional cylindrical shell. To substantiate the approximate model, a
modal analysis of the core barrel detailed structure and its digital analog-prototype was conducted. The natural
frequencies and modes vibrations for structure core barrel digital prototype-analog and detailed model core barrel
structure with defined various types boundary conditions were calculated. A dynamic response is obtained for
each vibration modes. Maximum deformation, bending and membrane stresses in the shell during MDA action
were determined. Core barrel structure strength assessment was using a two-criterion approach in accordance
with PNAE normative document.
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