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V. BimomocTi npo guceprauiio
Mosga guceprarii:
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Tema gucepranii:
1. ®nroeHcH WBUAKUX HEUTPOHIB Y 30HI MeTaly 3BapHUX IIBiB Kopryca peakropa BBEP-1000

2. The fast neutron fluences for weld metal regions of WWER-1000 reactor pressure vessel

Pedepar:

1. O6'exT mocHimKkeHHs - HeUTPOoHHO-(I3UYHI TapamMeTpy, 110 BIJIMBAIOTh HA MPale3AaTHICTh eJIeMeHTiB MeplIIoTro
KOHTYypa peakropa. MeTow poboTH € po3p0oOKa METOIVKY i IPAaKTUYHE BU3HAYEHHS (PJIIOEHCIB HEUTPOHIB 3
eHeprisimu Buile 0.5 MeB Ha 3BapHi mBu kopryca BBEP-1000, 1m0 po3ramoBaHi HallpoTy aKTUBHOI 30HU PeaKkTopa.
MeTonu IocifiKeHHs - PO3PaxyHKU [IepeHOCY HEUTPOHIB y OiTIIKOPIIYCHOMY IIPOCTOPi peakTopa MeTooM MoHTe-
Kapsio y 6ararorpynoBomy HabsvKeHi Teopii iepeHoCY HEMTPOHIB Ta BUBHAUEHHSI XapaKTE€PUCTHUK I10J1s1 HEUTPOHIB
6i7151 30BHIIIHBOI [IOBEPXHi KOPIyCa HEUTPOHHO-AKTUBALITHMM METOJOM. AllapaTypa - raMMa-CIIeKTPOMEeTpHUYHa
yCTaHOBKa. P03p006J1eHO pO3paxyHKOBO-EKCIIEPUMEHTaIbHy METOIUKY BU3HAUeHHs (DJIIOEHCIB HEUTPOHIB Ha 3BapHi
mBY Kopiyca BBEP-1000. Briepie nociigpKeHO IPOCTOPOBO-€HEPreTUYHI XapaKTEPUCTUKH 1071 MIBUIKAX
HEWUTPOHIB 61151 30BHIIHBOI NOBEPXHi KOPIlyCca peakTopa B 30HaX 3BAPHUX LIBiB. Briepie OTpUMaHO a3uMYyTajlbHi
po3noinu (pJI0eHCIB MBUIKAX HEUTPOHIB y 60-IrpalyCHOMY CEKTOPi CUMETpii aKTUBHOI 30HM HA BHYTPIIIHIN
IOBepXHi Ta rnnbuHi 1/4 i 3 /4 TOBUMHY 3BapHUX LIBiB BepxHbOi o6evariku Kopryca BBEP-1000. [Tokazano, 1m0



a3MMYTaJIbHi PO3NOJIIN BEJIMYUH (PIIOEHCIB MalOTh BUPAKEHI MAKCUMYMH Ta MiHIMyMH, B SIKUX 3HA4E€HHS
Bipi3HAIOTbCS Maike B 3 pa3u. Po3pobiieHa po3paxyHKOBO-€KCIIepUMEHTaIbHA METOAUKA BUKOPUCTOBYETHCS Ha
6soui N21 XmenbHunpkoi AEC 11 BU3HaueHHs (JIIO€HCIB HEUTPOHIB Ha 3BapHi LIBU KOpIlyca peakTopa. BoHa Mmoxe
OyTu BUKOpHUCTaHa 6e3 Oynb-s1kux oomexeHb Ha AEC 3 peakropamu BBEP-1000.

2. Subject of inquiry - the neutron-physical parameters that influence on the capacity for work of the elements of
the reactor primary circuit. The investigation aims were the methodology design and practical determination of
neutron fluences with energies above 0.5 MeV on the reactor welds located opposite the reactor core. The
research methods - neutron transport calculations within reactor near-vessel space by the Monte-Carlo
simulation of multigroup neutron transport problems and the determination of neutron field characteristics at the
outer pressure vessel surface by neutron-activation method. Equipment - gamma-spectrometer. The
calculational-experimental methodology for the determination of neutron fluences on WWER-1000 pressure
vessel welds is designed. Space-energy characteristics of the fast neutron field at the outer reactor pressure vessel
surface for the weld regions were investigated for the first time. The azimuth distributions of fast neutron fluences
within 60-degree core symmetry sectoro n the inner surface and in the depth of 1/4 and 3 /4 thickness of WWER-
1000 pressure vessel upper shell welds were obtained for the first time. It was shown that azimuth distributions of
fluence values have delineated maxima and minima in which the values are differed almost 3 times. The designed
calculational-experimental methodology is used at Khmelnitskaya NPP Unit 1 for the determination of neutron
fluences on the reactor pressure vessel welds. It may be used at NPPs with WWER-1000 reactors without any

restrictions.
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