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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTuYHHUX PYOpPHK: 81.35.39

Tema gucepranii:

1. Hanmpy>keHO-1e(OpMOBAHMN CTaH BHYTPIlIHbOKOPIYCHUX IPUCTPOiB peakTopa BBEP-1000

2. Stress-strain state of the WWER-1000 reactor internals

Pedepar:

1. PoboTa npucesiueHa MOJeJII0BaHHIO paflialliiiHOro PO3IyXaHHs BUTOPOJKY i BHYTPIlIHbOKOPITYCHOI IAXTU
peakropa BBEP-1000, a TakoXX aHai3y 3MiHM HaIpy>XeHO-1€()OPMOBAHOT0O CTaHy B IUX KOHCTPYKLISX N1pU
TepMiHax eKCIllyaTalii, 10 NepeBUILYIOTh IPOEKTHI. PO3TJIAHYTO iCHYI0Yi MaTEMAaTU4HI MOJei pazialilHOTO
PO3ITyxaHHS i 3aIIPOIIOHOBAHO BIOCKOHAJIEHY MOJIeJIb, B sIKill Jedopmaliii po3nyxaHHs i IOB3y4YOCTi IIpeCTaBjIeHi B
TEH30PHOMY BUIJIAT] i 3a71€KaTh BiJ] BEJIMUYMHY 3aJIMIIKOBYX 3BapIOBAJIbHUX HAIPY>KEeHb. B pe3ysibTaTi BUKOHAHHS
KOMIIJIEKCY PO3PaxXyHKOBUX JIOCJIIKEHD i3 3aCTOCYBaHHSIM PO3PO6JIEHOI MOIeJli IOKa3aHo, WO Ae(POPMYyBaHHS
BATOPOJIKM BHACJIIJIOK PajliallilHOrO pPO3MyXaHHs MOKe MPU3BECTH IO ii KOHTAKTy 3 BHYTPIiIHbOKOPIIYCHOIO
IaxTo!0. JIoCliIpyKeHo BIIMB Ha HAalIPY>XeHO-1e(POPMOBAHUI1 CTaH BHYTPIilIHbOKOPITYCHUX ITPUCTPOIB TaKUX
(axTOpiB SIK TEMIIEPATYPHI Aedopmallii, pagialiiiHe po3nyxaHH, pajialiliHa IOB3YYiCTb i piBeHb 3aJIMIIKOBUX
HaIpyKeHb, 110 BUHMKAIOTh TP 3BapIOBaHHI i Moganbuiil TepMoobpobii. [TokazaHo, 1m0 HaibinbIINI BHECOK Y

HaIpy>KEHU! CTaH BHYTPIMIHbOKOPIYCHOI MIAXTH Y IOHAAIIPOEKTHUN NI€PioJ, MOXKE BHOCUTH ii KOHTAKTHA B3a€EMOJis



3 BUTOpOJKO10. [TokazaHo, 1110 BHECOK 3a/IMIIKOBUX 3BApPIOBAJIbHUX HAIIPY>KEHb Y 3arajbHUil HAIIPY>KEHU CTaH
BATOPOJIKM 3HWKYETHCS B IIPOLIEC] eKCITyaTtalii. OTprMaHa KijlbKiCHA 3aJI€>KHICTh PiBHS 3aJIMIIKOBUX HANIPYKEHb Y
BUATOPOILIi Bif] 4aCy €KCILTyaTallii.

2. The work is devoted to modeling of the irradiation swelling of the core baffle and core barrel of the WWER-1000
reactor, as well as the analysis of stress-strain state of these structures after prolonged terms of operation. The
existing mathematical models of irradiation swelling have been reviewed and an improved model have been
offered in which swelling and creep deformations are presented in tensor form and depend on the residual
welding stresses. Calculation studies using the developed model have shown that deformation of the core baffle
due to irradiation swelling may result in contact with the core barrel. The effect of temperature deformation,
irradiation swelling and creep and the level of residual stresses generated during welding and PWHT on the stress-
strain state of the internals have been investigated. It is shown that the greatest contribution to the stress state of
core barrel can make contact with core baffle. It is shown that the contribution of residual welding stresses in the
general stress state of core baffle decreases during operation. A quantitative relationship between the level of
residual stresses on the time is obtained.
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