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ImenTudikarop ROR: He zacrocoyerbcs
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Marepiaso3HaByi JOCiIKEHHS Ta PO3PAaXyHKOBi OOI'PYHTYBAHHS 3aCTOCOBHOCTI KOHCTPYKLIMHUX, HEUTPOHHO-

MOTJIMHAIOYMX i AOEPHUX MaTepiaJIiB B IIEPCIIEKTUBHUX ANE€PHUX ITAJIMBHUX LIUKJIAX YKpaiHI/I

Ha3sBa po60oTH aHIJIiHCBHKOIO:

In materials research and study estimated the applicability of structural, neutron-absorbing material in nuclear
and advanced nuclear fuel cycle, Ukraine

Pedepar yKpaiHCBKOIO:

Merta npoBeieHMX MaTepiajlo3HaBYnX, PO3PaxyHKOBUX | EKOHOMIYHUX AOCJiIPKEHb - OO PYHTYBaHHSI II'SITUPIYHOTO
NaJIMBHOTO LMKIY peakropiB BBEP-1000 Ykpainu. 3aniponoHoBaHi B IbOMY 3BiTi IEPCIIEKTUBHI YOTUPbOX- i
II'ATUPIYHI AJMBHI IUKJIM 103BOJISIOTh: 8. 3MEHIIUTH KisibKicTh TB3 mimskusnenHs, b. sMmenmutu macy PAB, c.
3MEHUINTHU OTIK MBUAKUX HeUTPoHiB Ha BKII Ta KopIyc peakTopa, 110 CIpusi€e IPOJOBKEHHIO TEPMiHY PO60TU
peakTropa. [1pu excriepuMeHTaIbHUX AOCIIIPKEHHIX (POPMO3MiHM Ta reoMeTpUYHUX po3MipiB TB3- WR nicas 1-4
POKiB eKkcrTyarailii B ymoBax akTuBHOi 30Hi BBEP-1000 mo rnu6uHu BUTOPsIHHS Gisbine ~45 ['Brenens /TU,
[I0KA3aHO, 10 TeXHIYHMI cTaH TB3, 10 nponiy iHCIIeKLIo 1711 BCiX BULIB BUMIPIOBaHb, BUKOHAHUX 1Js1 TB3-WR,
YuceJibHi 3Ha4€HHS BUMIpSHUX I1apaMeTpiB He [1epeBUILyIOTh 3HaYeHb, sIKi OyJIM 3aKJIafieHi IpYU IPOeKTyBaHHi
[1aJIMBa Ta OOIPYHTYBaHHI 6e3MeKy eKkcIulyaTauii. Ha nifctasi BUIIEBUKIIALEHOTO MOKHA 3pOOUTH BUCHOBOK, 110 33
nnapameTpami, Ki KOHTPOJIIOIOThCA 3a fornoMorolo ooaagHaHHs CIPIT, TB3-WR nicyis 4OTHPbOX MaJuBHUX LUKIIB
He BUYEpIasy CBill pecypc i MaloTh AOCTATHIN 3a1ac KOHTPOJIbOBAHUX 3HAYEHb Ta ITIaPaMEeTPiB 11 JOCATHEHHS
6i7IbIll BUCOKMX IJIMOUH BUTOPsiHHS. EXClieprMeHTabHO [TOKA3aHo, 10 3 TOUKU 30py KOPO3iliHOI CTiIKOCTI
LIMPKOHieBi crnaBu Zr-1%Nb, siki BUTPOOOBYBAIMCS B I03aPE€AKTOPHUX YMOBAX y BUIJIA 3Pa3KiB TBEJILHUX TPYO,
[IOKa3aJI1 BUCOKY KOPO3iliHY CTilKiCcTb BIIpo#oBxX 45000 rog, 1o BignoBinae 6-7 naauBHUM L[MKJIaM POOOTH TBEJIiB
B peakTopi BBEP-1000. [Toka3aHo, 1110 Tpy BUKOPUCTAHHI IMATUPIYHOTO NMAJUBHOTO 3aBaHTaxkeHHs 3 TB3-WR 3i
3MEHIIEHUM PafiiaJIbHIM BUTOKOM HEWTPOHIB NNaJIMBHA CKJIal0BA COOIBAPTOCTI BUPOOJIEHOI eJIeKTpoeHeprii Ha

13,9% MeH1a, HXK B YOTUPUPIYHOMY NAJIMBHOMY 3aBaHTaKeHHi 3 TB3A.

Pedepar aHIJIiHCBKOIO:

The purpose of material, calculation and economic research is the substantiation of the five-year fuel cycle of
VVER-1000 reactors in Ukraine. The proposed four- and five-year fuel cycles offered in this report allow: a. to
reduce the number of the recharging fuel assemblies, b. to reduce the amount of radioactive wastes, c. to reduce
the flux of fast neutrons to the RPV internals and the reactor pressure vessel, which contributes to the
prolongation of the reactor life. In experimental studies of the deformation and geometric dimensions of FA- WR
after 1-4 years of operation under VVER-1000 core conditions up to a burnup more than ~ 45 GW day/tU, it was
shown that the technical condition of the fuel assemblies that have been inspected for all types of measurements
made for the FA-WR the numerical values of the measured parameters do not exceed the values laid down in the
design of the fuel and the justification for operational safety. Based on the foregoing, it can be concluded that
according to the parameters controlled by the FIRE equipment, the FA-WR after four fuel cycles has not exhausted
its resource and has a sufficient supply of controlled values and parameters to achieve higher burnups. It is shown
experimentally that in terms of corrosion resistance of zirconium alloys Zr-1%Nb, tested under out of pile
conditions as fuel rod cladding line samples, possessed high corrosion resistance for 45,000 h, which corresponds
to 6-7 fuel cycles of fuel rod operation in the VVER-1000 reactor. It is shown that when using a five-year fuel cycle
with FA-WR with reduced radial neutron leakage, the fuel component of the cost of electricity generated is by
13.9% less than in the four-year fuel cycle with Russian TVSA.
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