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[IOIJIMHAIYMX eJIEMEHTIB peakrtopa BBEP-1000
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Pedepar:

1. Incepraniiina po60Ta IpUCBSIY€HAa BUPIlIEHHIO BaXKJIMBOI aKTyasIbHOI HAyKOBO-TIPAaKTUYHOI 3a/a4i
ATOMHOITPOMMCJIOBOTO KOMILJIEKCY YKpaiHWy, sIKa NoJsirae B GOpMyBaHHi (Pi3UKO-XiMiYHMX OCHOB CTBOPEHHS
NEPCIEKTUBHUX HEUTPOHOIOIIMHAYMX MaTePialiB 3 TATAHATY AUCIPO3ilo Ta rapHaTy JUCIPO3ilo, a TAKOX B
BUIIpOOYBaHi Ta O6I'PYHTYBaHHI IpalLe31aTHOCTI MaTepiasiB B ymoBax peakropa BBEP 1000. BctanoBsieHi HayKoOBi
OCHOBHU Ta BJJOCKOHAJIEH] [IapaMeTPX €KOHOMIYHOTO CUHTEe3Y OJHO(a3HMUX TUTAHATY AUCIIPO3il0 3 I'yCcTHHOIO 7,1...7,3

r/cm3 ta radHaty gucnposiio 3 ryctuoo 8,0...8,6 r/cMm3 y BUrisai TabneTok METOOAMU CITiKaHHS Ta rapsiyoro



IpecyBaHHS. BCTaHOBJIEHO BIJIMB PO3Mipy YaCTOK OKCHAIB TUTAHY Ta raHilo Ha KIHETUKY Ta IOBHOTY CUHTE3Y
TUTAHATy AMCIPO3ilo Ta radHATy AUCIPO3il0, iX CTPYKTYPHO-(a30BUil CTaH Ta I'yCTUHY TabjeTok. [TokasaHo, mo
BUKOpHUCTaHHs HaHonopoky TiO2 ta HfO2 cnipusie nigBuilieHHIO IyCTMHY TabJeTOK TUTAaHATy OUCIIPO3ilo Ta
radHaTy AUCIIPO3il0 Ta JOCSITHEHHIO 0gHO(pa3Horo crany. OTpUMaHi JaHi po 3aj1eXHICTb KOPO3ifHOI CTIMKOCTI
TabJIeTOK TUTAHATY AUCIPO3ilo i radpHATy AMUCIIPO3il0 B MOJIEJIbHOMY CepellOBUIL TEMIOHOCIs peakropa BBEP-1000
Bif iX rycTrHU. BcTaHOB/IEHO, 110 TOKa3HMKOM 30i/IblIIEHHSI Macu TabJIeTOK € rifgparalis Matepiany. [lokasaHo, 1110
TabJIeTKU TUTAHATYy JUCIIPO3ilo 3 TycTuHoo 7,1...7,3 r/cm3, Ta radpHaTy AUCHposio 3 ryctuHow 8,2...8,3 r/cm3
XapaKTePU3YIOThCs HAO1L/IBIIOI KOPO3iiHOIO CTilKiCTIO. JJOCTiIPKEHO BIUIUB IPAaHyJIOMETPUYHUX CKJIAZiB IOPOIIKIB
TUTaHATy OUCIPO3ilo i radpHATYy AKUCIpo3ioo 3 po3mipom KpymHoi gpakuii Big 0,9 no 0,1 mm i npibHOI Pppakuii o 0,1 Mm
Ha LiIbHICTb 3aCUNIOK B 060s10HKax [1EJI. BcTaHOBNEHO 110 HaiibinblIa MiTbHICTh 3aCUIIKU 3a0€3I1e4YyI0ThCs IIPU
BMICTi IpiOHOI ¢pakuii B gianasoHi (20...40) %. Pe3ysnbTaTi NOCIiI)KEHb BILIUBY CEPELOBUIA, TEMIIEPATYPHHUX i
4aCOBHUX [TaPAMETPIB HAa CUHTE3 CKJIQAHOKUCHEBUX CIIOJIYK — TUTAHATY AUCIPO3il0 Ta radHaTy JUCIIPO3iio
I03BOJINJIM OTPUMATH HEMTPOHOMOIJIMHAIOYI MaTePiaju 3 3alaHUM CTPYKTYPHO-(a30BUMHU XapaKTePUCTUKAMU
CTOCOBHO 10 KOHKPETHUX IlapaMeTpiB poObOTH IUX MaTepiaiB B akTUBHIN 30Hi peakTopa BBEP-1000. Pe3dynbraTu
IOCJiIXKeHb MaTepiasiB B IOPOLIKOBIi i Tab1eTKOBUX (OPMax LO3BOJISITh CTBOPIOBATH TEXHOJIOTII BUTOTOBJIEHHS
marepiaiiB 3 peryJibOBaHNMU XapaKTePUCTUKAMU CTPYKTPYHO-(az0oBOro CTaHy, 'yCTUHHM i nopuctocti ajis [TEJ]
OyIb-SIKOTO TUITy PEAKTOPiB. Pe3ysIbTaT¥ KOMILJIEKCHMX T103aPEaKTOPHUX BUNIPOOYBaHb I10KA3a/Id BUCOKY
HAZiMHICTb i Npalle3aTHICTh MaTepialiB B yMmoBax po6otu B peakropi BBEP-1000. Pe3ynbratu 3acTOCOBaHI Ipu
BIIPOBAJKEHI Y BUPOOHUITBO MIOPOLIKIB TUTAHATY AUCIPO3il0 i OIJIMHAIYUX CTPYDKHIB CUCTEMHU YIIPABJIiHHS i
3axucty peakropy BBEP-1000. BurotossieHo gociuifgHi napTii MOryiMHaYuX CTPUKHIB CUCTEMU YIIPABJIiHHS i

3aXUCTY i [IOCTABJIEHO B ONIMTHO-IIPOMUCJIOBY €KCILTyaTalilo B peakropa BBEP-1000 PiBHeHcbKOi AEC.

2. The dissertation is focused on solving an urgent applied research task of the Ukrainian nuclear industry, which is
to develop neutron-absorbing materials: dysprosium titanate and dysprosium hafnate, to develop technological
operations for their fabrication, and to justify the performance of materials under VVER-1000 reactor operation
conditions. The scientific basis and detailed parameters for the economical synthesis of single-phase dysprosium
titanate with density 7.1...7.3 g /cm3 and dysprosium hafnate with density 8.0...8.6 g¢/cm3 have been established in
the form of pellets by sintering and hot pressing methods. It was established the effect of the nanostructural of the
oxides of titanium and hafnium into the kinetics and completeness of the synthesis dysprosium titanate and
dysprosium hafnate, their structural-phase state and the density of the pellets. It has been shown that the addition
of TiO2 and HfO2 nanopowder increases the density of dysprosium titanate and dysprosium hafnate pellets and
reaches a single-phase state. The effect of the density of dysprosium titanate and dysprosium hafnate pellets on
their corrosion resistance in the simulated VVER-1000 reactor coolant was studied. It was observed that the
indicator of increasing the mass of the pellets is the hydration of the material. It is demonstrated that dysprosium
titanate pellets with a density of 7.1...7.3 g /cm3 and dysprosium hafnate pellets with a density of 8.2...8.3 g/cm3 are
characterized by the highest corrosion resistance. The effect of the particle size distribution of dysprosium
titanate and dysprosium hafnate powders with a coarse fraction from 0.9 to 0.1 mm and a fine fraction less than 0.1
mm on the density of fills in CR claddings was studied. It has been observed that the highest bulk density and filling
density are achieved at the content of the fine fraction in the range of 20...40%. The results of studies into the
effect of the medium and the temperature-time parameters on the synthesis of dysprosium titanate and
dysprosium hafnate enabled the fabrication of neutron-absorbing materials with specified structural and phase
characteristics with respect to specific performance parameters of these materials in the VVER-1000 reactor core.
The developed technological operations for the fabrication of powder materials and pellets enabled the
development of a technology for the fabrication of materials for control rods of any reactor type. The results of
comprehensive out-of-reactor tests revealed high reliability of the materials' performance under VVER-1000
reactor conditions. The results of the research were applied to the development of the technology for fabrication
of rods for the VVER-1000 control and protection system. Technological operations for the fabrication of
dysprosium titanate and control rods have been introduced in production. The pilot batches of the control and
protection system absorbing rods were fabricated and introduced into pilot operation in the VVER-1000 reactor of
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Cdepa yIIpaBJIiHHﬂ: MiHicTepCcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETCHKUIT



VIII. 3akr04Hi BimoMocTi
BiacHe IIpizBuie Im's I[1o-6aTbKOBI Crapikos Banum BosognmMuposuy

TOJIOBH paju

Biacue IpizBume Im's [1o-6aThKOBI Crapikos Banum Bononumuposmy

rOJIOBYIOYOTO Ha 3acCifiaHHi

BinmoBigasbHUH 3a MiATOTOBKY Yepros L. O.

00JIIKOBHX JOKYMEHTIB

PeecTtpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiJaJIbHUM 3a PEECTpalLilo HayKoBoi IOpuenko TeTsHa AHaToiiBHA

OisIJIbHOCTI




