O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1IKOBHI HOMep: 0220U104498

Jep>kaBHHH peecTpaniliHui HoMmep: 0119U101679

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 19-12-2020

II. Etran BukoHnauus JiP
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InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

TenedoHn: 0573356522



IV. BizomocrTi npo cniBBuUKOHaBLiB JIiP
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V. BizomocTi npo 3amoBHuKa JIiP
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dakTuyHHi 00cAr dpiHaHCyBaHHSA (THC. rPH.): 380




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Marepianu BHYTPIlIHBOKOPIIYCHUX IIPUCTPOIB PEAKTOPIB HA TEIVIOBUX HEUTPOHAX IIPY LOBrOTPUBAIIOMY TEPMIiHIi

eKCIyaTanii - BIJIMB pafialifiHO- Ta TEPMO-iHAYKOBaHUX IIPOLIECIB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

The materials of the internal components of thermal neutron reactors with a long term operation lifetime - the
effect of radiation- and thermal-induced processes

Pedepat yKpaiHCBKOIO:

Hapano maremarnyHe (pOpPMYJIIOBaHHS 3a/1a4i. MeTo/ PO3PaxyHKy BIOCKOHAJIEHO 1 afjaliTOBAHO 1J151 YMCETIbHOTO
MOJI€JIIOBAHHSI NIPOLECIB JOBrOTPUBAJIOrO Ae(POPMYyBaHHS BUTOPOJKM siiepHOro peakropy AEC. BukoHaHo
PO3PaxyHKOBUI aHaJi3 TEMIIEPATYPHOTO I0JIs1 Ta HAIPY>KEHO-1e(POPMOBAHOTO CTaHy BUTOPOIKY 3 YPaXyBaHHIM
TEpMOIIPYXKHUX Aedopmaliil, panialiiiHoi MOB3y4OCTi Ta pafialliflHOro po3NyXxaHHs. BcTaHOBIEHO piBeHDb Ta 30HU
MakcumasbHoro nedpopmysanHs 3a 60 pokiB ekcrryarauii. [IpoBeieHo aHai3 Micllst Ta 4acy MOKIJIMBOTO
BMHUKHEHHS MaKPOCKOIIYHOTO NedeKTy y BUropoaLi. BepugikoBaHi MPOrHO3Hi 1030Bi 3a/1€3KHOCTI PO3IyXaHHS
cTaJli [j1s1 YMOB SIK IIBUIKUX, TaK i TEIJIOBUX PEAKTOPiB. BU3HA4€HO BIIMB iMIIJIAHTOBAHOT'O apPrOHY Ha PO3IyXaHHS
aycTeHiTHOI Hepskasitouoi ctasi X18H10T. BukoHaHO MOPiBHAHHS MTOBEIHKY PO3IIyXaHHS Y Pe3yJIbTaTi

OIIPOMIHEHHS iOHAMU TeJIilo Ta aproHy.

Pedepar aHIJIiHCBKOIO:

The mathematical formulation of the problem is given. The calculation method has been improved and adapted for
numerical modeling of the processes of long-term deformation of the NPP nuclear reactor shield. The calculated
analysis of the temperature field and stress-strain state of the shield taking into account thermoelastic
deformations, radiation creep and radiation swelling is performed. The level and zones of maximum deformation
for 60 years of operation are established. An analysis of the place and time of possible occurrence of a macroscopic
defect in the fence is performed. Verified predicted dose dependences of steel swelling for both fast and thermal
reactor conditions. The influence of implanted argon on swelling of austenitic stainless steel X18H10T is
determined. A comparison of the behavior of swelling as a result of irradiation with helium and argon ions is
performed.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII yKpaiHCBKOIO: 3BiT PO BUKOHAHHS 2 €TaIly HAYKOBOTO [POEKTY

Ha3zpa HTII aHrsi#icbKO0: Report on the implementation of the 2nd stage of the research project
HTII, aKy nepenba4asiocsi CTBOPHTH:

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: MeToau, Teopii

l'asmy3b 3aCTOCYBaHHSI: siiepHa eHepreTuka

PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: BcranosneHo piBeHb Ta 30HM MakCHMasbHOTO nedopMyBaHHs 3a 60 pokiB excrtyaTaiyii. [IpoBeeHo
aHasii3 MicLs Ta Yacy MOXJIMBOIO BUHUKHEHHSI MAaKPOCKOIIIYHOTO fiedeKTy y Buropozi. Bepudikosani mporHo3sHi

IIO30BI 3aJIEXKHOCTI PO3IyXaHHS CTaJli 1711 yMOB SIK MIBUAKUX, TaK i TEIIJIOBUX PEAKTOPIB.
ConianbHO-eKOHOMIYHA cupsimoBaHicTb HTII: Exonomis enepropecypcis
BnyiuB HTII Ha moBKiJjjs:
BnposagskeHHs1 HTII: He snpoBamxkeHo
ITpakTuyHa peasnizanis HTTI
ITouaToK eramy:
3aKiHYeHHs eTamy:
Crnio>KuBavi NPOAYKILii:
IlepcneKTHBHI PUHKH:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJAIOTHCS iHBECTOPY IIiCJIs 3aBepIIeHHs POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IToTeH1iaIbHUI 0OCAT IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTI (POKiB):

JopaTtkoBa iHdpopmanist:

IX. Bi6siorpadiuHuii onuc

1. D. Breslavsky, S. Pashchenko, M. Kashinsky, A. Senko, O. Tatarinova, V.Voyevodin, A. Kalchenko. Stress-strain
state of nuclear reactor elements under the action of thermal and irradiation fields // Proceedings of the 6th
International Conference on Nonlinear Dynamics ND-KhPI2020 June 16-19, 2020, Kharkov, Ukraine.

2. G.D. Tolstolutskaya, S.A. Karpov, A.S. Kalchenko, I.E. Kopanets, A.V. Nikitin and V.N. Voyevodin. Effect of argon-
ion irradiation on cavity formation and evolution in 18Cr1ONiTi austenitic steel // Problems of Atomic Science and
Technology. Series “Physics of Radiation Effect and Radiation Materials Science”. 2020, #2, p. 27-32.

https:/ /vant.kipt.kharkov.ua /ARTICLE /VANT_2020_2 /article_2020_2_27.pdf



3. A.S. Kalchenko, V.V. Ruzhytskyi, S.A. Karpov, 1.V. Kolodiy, M.A. Tikhonovsky, G.D. Tolstolutskaya, A.N. Velikodnyi,
and V.N. Voyevodin. The influence of 18Cr10ONiTi and ODS 18CrlONiTi austenitic stainless steels microstructure on
the deuterium desorption // Problems of Atomic Science and Technology. Series “Physics of Radiation Effect and
Radiation Materials Science”. 2020, #4, p.22-27.

https:/ /vant.kipt.kharkov.ua /ARTICLE /VANT_2020_4 /article_2020_4_22.pdf

4. D. Breslavsky, S. Pashchenko, M. Kashinsky, A. Senko, O. Tatarinova, V.Voyevodin, A. Kalchenko. Stress-strain
state of nuclear reactor elements under the action of thermal and irradiation fields // in print 2021 in the book of
the publishing house Springer.

X. 3aKJII0YHI BiZOMOCTi

KepiBHHK I0pHAHYHOI 0COOH Illynbra Mukosa Gezioposuy
I. d.-M. H.

IlepeJtik 0Cci0O-BHKOHABIIiB

Bbpecnascbkuil JMuTpo BacuiboBuy
(o. @.-m. H.)

BoeBogin Bikrop MukosiaiioBuy

(0. d.-m. 1., 01.04.07)

Kanpuenko Onekcangp CeprinoBuy
(x. d.-m. H., 01.04.07)

Jlazapes Mukouia [TaBnosuy

(. ¢.-m. H.)

BiamoBiganbHHUH 32 MiITOTOBKY Toncronyupka lanuua JIMuTpiBHA
00JIiIKOBHX JOKYMEHTIB

Tenedpon +38 (050) 109-39-16

PeecTpaTtop

KepiBnuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisIIbHOCTI




