O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0224U033138

Jep>kaBHHH peecTpaliliHui HoMep: 0123U102965

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamnii: 19-12-2024

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3sBa eramy: MarepianiozHaBui JOC/IiPKeHHs XapaKTePUCTHK MOPOIIKIB i TabieTok Anbopusy radHiio,

po3paxyHKu (isnyHOI e(PEeKTUBHOCTI MIOIJIMHAHHS HEUTPOHIB B yMoBax peakropa BBEP-1000
IToyaTok eTamy: 01.2024
3akiH4YeHHs eTamy: 12.2024

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPUAHUYHOI 0coou (a00 ITIB ¢izuyHoi 0c06H): HauionansHuil HayKOBUIA

LeHTp "XapKiBCbKUil (Pi3UKO-TeXHIYHUI iHCTUTYT" HalioHanbHoi akagemii Hayk Ykpainu

Kopg 3a €IPIIOY: 14312223

Micue3Haxoa>KeHHS: By Akanemiuna, 6yi. 1, M. Xapkis, XapkiBcbkuii p-H., XapkiBcbka 0611, 61108, Vkpaina
dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 380573353530, 380573351688, 380573356425

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micuesnaxo,szeHHa: ByJI. Bononumupceka, 6ya. 54, m. Kuis, 01601, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: [Ipesuais HauioHanbHoi akagemii Hayk YKpainu
ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoHn: 380442343243

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuyHHi 06car ¢piHancyBaHHS (THC. rpH.): 100.000




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocmiKeHHs BIUIMBY PEKMMIB CHHTE3Y Ha BJIaCTUBOCTI AuMO0puAy raHiio Ik HeMTPOHOIIOIJIMHAYOI0 MaTepiany
BBEP-1000

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Investigations of the effect of synthesis regimes on the hafnium diboride properties as neutron absorbing materials
VVER-1000

Pedepar yKpaiHCBKOIO:

[IpencraBneHno 3aranpHuit onuc KoHCTpykuii [1C CY3, ITEJI Ta HEUTPOHONOTTIMHAIYUX MaTepialiB peakTOPiB TUILY
BBEP 1000 ta PWR. Tloka3aHo, 10 HAaCTyIIHUM €TaloM MiJBuIleHHs (isndHOi e(PeKTUBHOCTI, HAIiIHOCTI Ta pecypcy
[1EJI e nepexin Ha KOMGIHOBaHE BUKOPUCTAaHHS HEUTPOHOIIOTIMHAIOYNX MaTepiaiB radpHaTy IUCIPO3io
(Dy2030HfO2) Ta kap6iny 6opy. s peaktopis PWR, mo npamiooTs Ha MOX-nanuBi NepCrieKTUBHUM €
BUKOpHUCTaHHs nubopuny radHito (HfB2). B 3BiTi HaBeseHO AesKi aclekT Npaue3faTHOCTI Jubopuay rapHiio sk
[IEPCIEKTUBHOTO NOIVIMHAYa HEUTPOHIB B MOPIBHSIHHI 3 iHIMMU HEUTPOHOIOIVIMHAIOUYMMY MaTepialaMy;
IOCJIiIPKEHO TEPMOAVHAMIYHI aClIEKTH CUHTe3y Au60opuay radHiio 3 BUXiJHUX CIIOJIYK OKCcUy radHiio, 60py, Kapoig,
00pYy IpHU CIiKaHHI y BaKyyMi; JOCIII)KEHO BIJIUB TeMIIEPATypU CIIiKaHHS Y BaKyyMi Ha IIOBHOTY CUHTE3Y Ta
XapaKTEPUCTUKU TabIeTOK Aubopuay radHiro. JOCIiIKeHO KOPO3iiiHy OBEiHKY TabJeTOK Jubopuay radHiio 3
MOJEeJIbHAM CepeJoBULIEM TeIsIoHocisa peakTopa BBEP-1000 npu napamerpax T=350 °C ta P=16 MIla. nocmuigxeHo
CyMicHiCTb TabsieTok aubopuny radHiio 3 matepiaaom obosonku I1EJI peaktopa BBEP-1000 npu TemnepaTypax
1000 °C 11200 °C. npoBeeHO NOPiBHSIBHI po3paxyHKU (isn4HOI €(PeKTUBHOCTI NOIJIMHAHHS HEUTPOHIB i 3MiHU
i30TOIMHOrO CKJIaAy TAKUMU MaTepiasaMu sIK Kap6in 6opy i aubopup radpHio. O6’eM pobiT 3a €TarnoM BUKOHAHO

[IOBHICTIO.

Pedepar aHI1iliCbKOIO:

A general description of the RCCA, absorber rod design and neutron absorbing materials for VVER-1000 and PWR
reactors is presented. It is shown that the next step to improve the physical efficiency, reliability and service life of
absorber rods is transition to combined use of neutron absorbing materials of dysprosium hafnate (Dy 2 O 3 oHfO 2
) and boron carbide. For PWRs operating on MOX fuel, the use of hafnium diboride (HfB 2 ) is promising. The report
presents some aspects of the performance of hafnium diboride as a promising neutron absorber as compared to
other neutron absorbing materials; the thermodynamic aspects of the synthesis of hafnium diboride from the
starting compounds of hafnium oxide, boron and boron carbide during vacuum sintering were studied; the effect
of vacuum sintering temperature on the synthesis completeness and characteristics of hafnium diboride pellets
was investigated; the corrosion behavior of hafnium diboride pellets in simulated VVER-1000 reactor coolant
medium at T = 350 °C and P = 16 MPa was studied; the compatibility of hafnium diboride pellets with VVER-1000
absorber rod cladding material at 1000 °C and 1200 °C was investigated; comparative calculations were performed
of the physical efficiency of neutron absorption and changes in the isotopic composition of materials such as
boron carbide and hafnium diboride. The scope of work under the stage has been completed in full.

Inpekc YIK: 620.9, 621.039, 669.018.29:621.039;669.018.29:621.039.6
Koau TemaTHYHHUX PYOPHK: 44, 44.33, 53.49.17.13

KepiBHHUKH po6OTH

BiacHe IIpizBuie Im'sa I10-6aThKOBI: Jlerenvkuii €rop CepriiioBuy
HayKoBui1 CTyIiHb:

BueHe 3BaHHSI:



InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII YKpaiHCbKOIOZ JOCIJIIIPKEHHA BITJIIMBY PEJKMMIB CMHTE3Y HA BJIACTUBOCTI AVIBOPU LY
TAOHIIO IK HEUTPOHOIIOTJIMHAIOUYOTO MATEPIAJTY BBEP-1000 Etan N°2 «Matepiano3Hasdi 10CTiKeHHS
XapaKTepUCTHUK IIOPOLIKiB i TabseTok nubopuny radHio, po3paxyHku (izndHOi epeKTUBHOCTI IOTTIMHAHHS

HEUTPOHIB B yMOBax peakropa BBEP-1000»

Haspa HTII aHrJ1iicbKo10: STUDY OF THE EFFECT OF SYNTHESIS MODES ON THE PROPERTIES OF
HAFNIUM DIBORIDE AS A NEUTRON ABSORBER MATERIAL IN VVER-1000 Stage 2: “Materials science
investigations of the properties of hafnium diboride powders and pellets, calculations of the physical efficiency of
neutron absorption under VVER-1000 reactor conditions”

HTII, axy nepenba4asiocsi CTBOPHUTH:

IIpuunnn, yepe3s saki HTII He Oysi0 cTBOpeHO:
OTrpumaHi P€3yJIbTaTH: Marepianu, AHaiTUYHI MaTepianu
FaJIy3b 3aCTOCYBaHHSL: flepHa eHepreTrka
PeecTpanifiHuil HOMep KapTKH T€XHOJIOT1ii:

Omnuc HTII: A general description of the RCCA, absorber rod design and neutron absorbing materials for VVER-
1000 and PWR reactors is presented. It is shown that the next step to improve the physical efficiency, reliability
and service life of absorber rods is transition to combined use of neutron absorbing materials of dysprosium
hafnate (Dy 2 O 3 oHfO 2 ) and boron carbide. For PWRs operating on MOX fuel, the use of hafnium diboride (HfB 2 )
is promising. The report presents some aspects of the performance of hafnium diboride as a promising neutron
absorber as compared to other neutron absorbing materials; the thermodynamic aspects of the synthesis of
hafnium diboride from the starting compounds of hafnium oxide, boron and boron carbide during vacuum
sintering were studied; the effect of vacuum sintering temperature on the synthesis completeness and
characteristics of hafnium diboride pellets was investigated; the corrosion behavior of hafnium diboride pellets in
simulated VVER-1000 reactor coolant medium at T = 350 °C and P = 16 MPa was studied; the compatibility of
hafnium diboride pellets with VVER-1000 absorber rod cladding material at 1000 °C and 1200 °C was investigated,;
comparative calculations were performed of the physical efficiency of neutron absorption and changes in the
isotopic composition of materials such as boron carbide and hafnium diboride. The scope of work under the stage
has been completed in full.

ComniannbHO-eKOHOMIYHA cupsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI nmpoaykuii (Matepiasis,

TEXHOJIOTI} TOMIO) AJ1s1 3a6e3MeYeHHs eKCIIOPTHOrO NOTEHIialy Ta 3aMillleHHI0 iMnopTy, EKoHOMisg MartepiaiB
Bnyiue HTII Ha moBKijIs:
BnposapaskeHHs1 HTII: He snpoBamxeHo
ITpakTuyHa peasizanis HTTI
ITouaTok eramy: 02.2024
3aKiHYeHHs eTamy: 12.2024
Crnio>KHuBavi NPOAYKILii:
IlepcnekTHBHI pUHKH:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM

IToTpiOHMI 00CAT iHBECTHILiH, THC. TPH.:



IlpaBa, 0 HaAAIOThCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb 6i3Hec-IJIaHY:

TexHiKO-€eKOHOMiYHEe OOrpyHTYBaHHS.

IloTeHuiaIbHUI 00CAT IPOJAXKY, THC. TPH.:

OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoapaTrkoBa iHdpopmawist:

IX. Bi6siorpadiuyHuii onuc

Legenkyy Ye.S., Ronankov V.O., Chernov 1.O., Kolodiy I.V., Pylypenko O.V. Research into phase formation at the
synthesis of hafnium diboride under vacuum sintering conditions // V. Voyevodin International Scientific and
Technical Conference «Problems of Modern Nuclear Power» (April 17 - 19, 2024, Kharkiv): Book of abstracts.
https:/ /drive.google.com /file /d /1AzbxUTMubGuNVpYG6UTrzsXgdSXgd77V /view, p. 71.

X. 3aKkJII04Hi BiZzoMoCTi

KepiBHHK I0PUAUYHOL 0COOH [llynera Mukona ®emoposuy
I. ¢.-M. H.

IlepeJtik 0Cci0O-BHKOHABIIiB
I>xamip3oeB Anpb6epT [Ixkamip3eeBud
Jvkuii IBan BanepirioBuy

3yiok Banepit AHaTos1iioBUY

(k. ¢.-m. H.)

Konogint Irop BikTropoBuy

Kymtum AuToH BonoguMuposuy
(m.dimocod)

Kymtum SIHa OnekciiBHa

Kipcanosa Ospra CepriiBHa
Jlerenbkui1 €rop CepriioBny
[Innunenko Osiekcanap BacunboBuy
[Tpoxopenko [Opiii [TerpoBry
PomanbkoB Biktop Oserosny

[lleByenko Irop BosoguMuposuy

BiagmoBizasibHUM 32 MiATOTOBKY Kipcanosa Osbra CepriiBHa
00JIiIKOBHX JOKYMEHTIB

Tenedpon +38 (066) 767-71-45
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