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Pedepar/aHoTanis:

1. Incepranifina po60Ta IPUCBIYEHA aKTyaJIbHIN 3a71a4i JOCiI)KEHHS Ta aHaJli3y 3aXUCHUX BIACTUBOCTEN Bif
pafialiiiHOro BUIIPOMIHIOBaHHS [71s1 Pi3HUX OETOHHUMX CyMilllell, apMOBaHUX 6a3ayIbTOBOIO (Pi6POIO 3 pisHUMU
BaXXKMMU arperatamu. B pamkax naHoi poboTu po3pobsieHo HeNTpOoHHO-(QI3UYHI MOoiesli pafiialliftHOro 3aXUCTy 1Sl
Cy4aCHUX €HEPreTUYHUX PEaKTOPiB, IEPCIEKTUBHUX SII€PHUX PEAKTOPiB HOBOTO MIOKOJIIHHS Ta KOHTENHEPIB AJ1s
30epiraHHs Bif[IpalbOBAaHOTO SAE€PHOTO NajuBa. Lis po60oTa BUKOHYEThCS B pAMKax HaCTYIIHUX MDKHApOOHUX Ta
YKpalHChKUX HAayKOBO-AOCiTHUX MPoeKTiB: - Horizon 2020 project “Development of boron-infused basalt fiber
concrete for nuclear and radioactive waste management applications (M-ERA.Net)”, May 2018 - Apr 2020; - HIIP
«BrnuB pagianiiHOro BUIPOMIHIOBaHHS HA CTPYKTYPHI Ta TepMO(Qi3MyiHi BJACTUBOCTI MaTepiajiB peakTopis 4
IIOKOJIIHHA» TIPOTIOHYEThCA A1 BUKOHaHHA B II1b AEC HAH Ykpainu B paMKax LiibOBOI IIporpamu «fgepHi ta

pazianiiiHi TeXHOJIOTII 1711 eHepreTMYHOr0 CEKTOPY i CyCHiNbHUX [TOTpe6», po3ais nporpamu «IligBuiieHHs



e(eKTUBHOCTI Ta 6e3MeKu eKCIUlyaTallil Ail04KxX s1epHUX YCTaHOBOK YKpaiHn»; - HIIP «BukoHaHHS poOiT 3
HAyKOBO-TEXHIYHOTO CyIPOBOAY Ha eTarnax OyAiBHULTBA i BBeJeHHs B ekciutyaTauio LICBAIT» . ¥V Berymi
OOI'PYHTYBaHO aKTyaJIbHICTh OOpaHOi TEMHU AucepTaliiiHOi po60TH, CPOPMYIbOBAHO METY 11 OCHOBHI 3aBIaHHS
TOCJIiZIPKEHHS, 00'€KT, IPeAMEeT JOoCli-/I)KEeHHS, 3a3Ha4€Ha HayKOBa HOBM3HA Ta BU3HAY€HA NIPAKTUYHA LiHHICTb
OTPMMAaHUX PE3yJIbTATiB, IOKa3aHO OCOOMCTUI BHECOK aBTOpA Ta BilOMOCTI PO anpobaliilo pe-3yabTaTiB
IOCJIiI)KeHHs], 3a3Ha4YeHa KiJIbKicTb Iy6Jlikalliil, BIKOHaHUX 3a TEMOIO X ce-PTalliiiHoi po6oTu. Y nepiiomy po3zii
POBIJISIHYTO JeKijibka OCHOBHUX HaWBIIJIMBOBIIIMX JOCJi-IPKEHb B 00J1aCTi BIUIUBY pajialiliHOro OIIpOMiHEHHS Ha
6eToHHI KOHCTpyKUii. Oy uux pobiT gae 3Mory 3p0OUTH BUCHOBOK IIPO [I€SKYy OOMEKEHICTb B IPEICTAaBIEHUX
IAHWX. 3HaUYEHHS MeXaHiYHUX BJIACTUBOCTEN OETOHIB /1J11 HEUTPOHHUX IIOTOKIB 6isb-11e 1,001019 H/cM2 iHOL| 6yIn
oTpumati ripu Temreparypi >100 °C. Lle oomexye ix MpakTUYHe BUKOPUCTAHHS 1151 6i0JI0rYHOTrO 3aXUCTY
tpaguuiinux AEC ta cxosui BAITI, ockinbky TemnepaTypa B KOHCTPYKLi 6i0JI0ri4HOro 3axucTy abo ONOPHUX
KOHCTPYKIiSIX KOPIIYCY SIIEPHOTO PEAKTOPy OOMeKeHa B cepeHboMy 65° C 3 MiKO-BUMU 3HAUYE€HHSIMY, 10 HE
nepesuiytoTs 93° C. Taka nifgBuileHa TemnepaTypa 3a BilCyTHOCTI pafiallii Moke TaKoXX 3TyOHO BILJIMBATH Ha
MEXaHiuHi XapaKTepUCTUKU 6ETOHIB Ta leMeHTHi po3unHu. OTxe, naHi Buile >100°C e cynepnosuuielo sIK MIKif -
JMBUX €(pEKTiB HEUTPOHHOTO ONIPOMIHEHHS, TaK i MiABUIIEHOI TeMIepaTypu. TakoX IpefCcTaBileHi 1aHi He
BiTHOPMOBAaHi 10 KOHKPETHUX BifICiu€Hb €Hepril HeUTPOHIB. BifciueHHs 110 eHeprii HEUTPOHIB Mae BUpilIabHE
3HAUEHHS [J1s OL[iHKYU Aerpajauii 6eToHy Ta HeOOXigHOCTI IPUIMHSITOrO iHTErPOBAHOr0 IIapaMeTpa MOLIKO- I KEHHSI.
Jlnme pesiki aBTOpY OIy6JIiKyBalv CIIEKTP HEUTPOHHOTO (BJIIOEHCY 7151 TEC-TOBUX MO3ULiH, SIKi BAKOPUCTOBYBAJIU Y
CBOIX mociigKeHHsaX. Yepes HeJoCcTaTHIO iH-(opmariio B tiTepaTypi 6yab-saKi Cipo6u HOpMYyBaTU JaHi a6o
BU3HAYWTHU KUTTE3[A-THUY iIHTETPOBAaHUM IIapaMeTP IMOUKOIKEHHS HAa OCHOBI €MITIPUYHUX JI0KA3iB y L€} 4ac
3aJIMIIAETHCS JOCUTD CKIagHUMU. llle ofHe i3 3HaUHUX PO30I’KHOCTE!N B IPEACTABIEHUX JAHUX - Lie CKIaJ, OETOHY
Ta METOJ, NOro IPUroTyBaHHs. Hanpukiag, CiocTepiraloThCsl 3MiHM B CIiBBiIHOIIEHH] arperaTy 10 LeMEHTY IS
Pi3HUX aBTOPIB, @ TAKOX y CIHiBBiHOIIEHHI BOAa-1ieMeHT. Lli BiAXuaeHHs B IPUTOTYBaHHI 6€TOHHOI CyMillli, MOXYThb
CYTT€BO BIUIMBATHU Ha pe-3yJbTaTu (Pi3MYHUX Ta MEXAHIUHUX BJIACTUBOCTEH, @ TAKOK MOKYTh 3MiHIOBATH peaK-11il0
06eTOHy Ha ONPOMiHEHHs HeMTpoHaMHU. Bci i pakTopu cBimyaTh PO HEOOXiA-HICTb AOJATKOBUAX
€KCIIepUMEHTAJIbHUX BUNIPOOYBaHb GETOHHUX 3Pa3KiB IIPYU ONPO-MiHEHHI, X04a 36i/IbII€Ha KiJIbKICTb
IIpeJCTaBIeHUX JJAHUX, PaHille ony6sliKoBaHUX TeHAEHLil, fornomMarae 30iJIbIIUTY BIIEBHEHICTb Y BUCHOBKAX,
3aIpPOINIOHOBAHUX Y Ji-TepaTtypi. Y Ipyromy po3[iii ONMCaHO €KCIIEPUMEHTAIbHE JOCiIKEHHS HOBUX KOMIIO-
3UTHUX MaTepiaziB, apMOBaHMX 6a3a/1bTOBOIO Qi6poIo 3 Pi3HOI0 KOHIEHTpALli€l0 OK-cuay 6opa (6% ta 12%).
OcCHOBHUMU 06’€KTaMU JIOCJIIKEHHS 00paHO: CTaHIAPTHY CyXy 6eTOHHY cyMim B15P3, 1m0 BUKOPUCTOBYETHCS B
oyniBHuLTBI. CyMim micTusna nopraangue-meHT (1100-1200 xr/m3, MinHicTb 3a 28 #i6 51,2 MIla); JHinpoBchKuit
PIUYKOBU MiCOK, 4K APiOHMI HANOBHIOBAY i I€6iHb IPAaHITHUM, SIK KPYIIHUI HAllIOBHIOBAY; 3pa3-KU 3 Pi3HOIO
KOHILIeHTpauieo okcunry 6opy (B203): 6% i 12%. B pesysbTaTi JOCHiIKEHHS 3aXMCHUX BIaCTUBOCTEH Bif
HEUTPOHHOTO BUIIPOMiHIOBAHHSI KOMIIO3UTHOTO 6€TOHY 3 Pi3HOIO KiJIbKiCTIO 6a3a1bT-00pHOI Pi6pH 0Ka3aHo, 1110
IIOTiK HEUTPOHIB Kpi3b 100 MM KOMIIO3UTHOTO 6€TOHY, 10 BMimye giopy 3 12 % (mac.) B203 , 3meHmyeTbcs Ha 15 %,
a pu BMicTi 6 % (Mac.) B203 - nume Ha 3 %. I1pu 36inbmenHi ToBmuHY 6eTony 7o 500 MM o6unBa tunu ¢ibpu
CIIpYSIOTH 3MEHIIEHHIO [I0TOKY HEUTPOHIB B 2-3 pasu. [IJis 3aXMCHUX CIIOPYZ, 3 BEJIMKOIO TOBIIMHOIO OETOHIB
pexkoMmeHnoBaHo (i6bpy, wo Bmilrye 6 % (Mac.) B203, a g5 masnoi TomuHM 6eToHIB - ¢i-6py 3 12 % (Mmac.) B203.
OTpuMaHi pe3ybTaTy 110 BUBYEHHIO BIJIMBY 106aBOK B203 MaloTh 3HaYHMI NOTEHIia/l Y BAKOPMCTaHHI B aTOMHIN

€HepreTulli, Ik MaTepiajy 6i0JI0riYHOr0 3aXMCTY BiJy HEUTPOHHOTO BUIIPOMiHIOBaHHSI.

2. The dissertation is devoted to the actual task of research and analysis of radiation protection properties for
various concrete mixtures reinforced with basalt fiber with various heavy aggregates. Within the framework of this
work, neutron-physical models of radiation protection for modern power reactors, promising nuclear reactors of
the new generation and containers for storage of spent nuclear fuel were developed. This work is carried out
within the framework of the following international and Ukrainian research projects: - Horizon 2020 project
“Development of boron-infused basalt fiber concrete for nuclear and radioactive waste management applications
(M-ERA.Net)”, May 2018 - Apr 2020; - SRW "The influence of radiation on the structural and thermophysical
properties of materials of 4th generation reactors" is proposed for implementation at the IPB of the NPP of the



National Academy of Sciences of Ukraine within the framework of the target program "Nuclear and radiation
technologies for the energy sector and public needs", the section of the program "Increasing the efficiency and
safety of the operation of existing reactors" nuclear installations of Ukraine" (project application submitted to
NASU); - SRW "Performance of works on scientific and technical support at the stages of construction and
commissioning of the CSSNF". The introduction substantiates the relevance of the chosen topic of the dissertation,
formulates the purpose and main tasks of the research, the object, the subject of the research, indicates the
scientific novelty and determined the practical value of the obtained results, shows the author's personal
contribution and information about the approval of the research results, indicates the number of publications
carried out under the topic of the dissertation. In the first section, several main and most influential studies in the
field of the influence of radiation exposure on concrete structures are considered. A review of these works makes
it possible to draw a conclusion about some limitations in the presented data. Values of mechanical properties of
concrete for neutron fluxes greater than 1,0-1019 n/cm2 were sometimes obtained at temperatures >100 °C. This
limits their practical use for biological protection of conventional nuclear power plants and nuclear fuel storage,
since the temperature in the biological protection structure or the supporting structures of the nuclear reactor
body is limited to an average of 65° C with peak values not exceeding 93° C. Such an elevated temperature in the
absence of radiation can also adversely affect the mechanical characteristics of concrete and cement mortars.
Therefore, the data above >100°C is a superposition of both the harmful effects of neutron irradiation and elevated
temperature. Also, the presented data are not normalized to specific neutron energy cutoffs. Neutron energy cut-
off is crucial for assessing concrete degradation and the need for an adopted integrated damage parameter. Only a
few authors have published the neutron fluence spectrum for the test positions used in their studies. Due to the
lack of information in the literature, any attempt to normalize the data or to define a viable integrated damage
parameter based on empirical evidence remains quite difficult at this time. Another significant discrepancy in the
presented data is the composition of concrete and the method of its preparation. For example, there are changes
in the ratio of aggregate to cement for different authors, as well as in the water-cement ratio. These deviations in
the preparation of the concrete mixture can significantly affect the results of physical and mechanical properties,
and can also change the reaction of concrete to neutron irradiation. All these factors indicate the need for
additional experimental tests of concrete samples under irradiation, although the increased amount of data
presented, previously published trends, helps to increase confidence in the conclusions proposed in the literature.
The second section describes an experimental study of new composite materials reinforced with basalt fiber with
different concentrations of boron oxide (6% and 12%). The main objects of the study were chosen: standard dry
concrete mix BI5R3 used in construction. The mixture contained Portland cement (1100-1200 kg/m3, 28-day
strength 51.2 MPa); Dnipro river sand as a fine filler and granite crushed stone as a coarse filler; samples with
different concentrations of boron oxide (B203): 6% and 12%. As a result of the study of the protective properties
against neutron radiation of composite concrete with different amounts of basalt-boron fiber, it is shown that the
flow of neutrons through 100 mm of composite concrete containing fiber with 12% (by mass) B203 decreases by
15%, and with a content of 6% (mass) B203 - only by 3%.
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Pomanenko I. M.; F'omok M. 1. BuroroBsieHHs 66 TOHHUX KOMIIO3UTHUX MaTepiasiB, apMOBaHUX 6a3ajbT-
6opHoIo Pidpoto - 3agsin. 02.02.2022. Ony6s. 21.09.2022, 61041. N2 38 /2022.

BrnpoBaz>KeHHS pe3yJIbTaTiB AHCEPTaLii: [liaHyeTbCs 10 BIPOBAIKEHHS

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)
Baacwue IlpizBumie Im's I1o-6aTbKOBI:

1. [IlnceMeHnHun1 €BreH MUKOJ1al10BUY

2. Yevgen M. Pysmennyy

KBasigikanis: n.r.u., npod., 01.04.14

Imentudikarop ORCID ID: 0000-0001-6403-6596

JonaTkoBa iHdopmalist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHuii TexHiuHmil yHiBepcuTteT Ykpainu "KuiBchKuit

NOJIiTeXHIYHMI iHCTUTYT iMeHi Irops Cikopcekoro”

Kog, 3a €IPTIOY: 02070921

Micue3HaxoO KeHHS: npocnekT Bepecreiicbkuii, Kuis, 03056, Ykpaina
dopma ByracHoCTI:

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odililfiHuX ONOHEHTIB Ta PELeH3€HTIB
OdiuiiiHi OIOHEHTH
BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. €pimoB OsexkcaHap BsiuecnaBoBud

2. Oleksander Efimov



KBasigikamis: n. 1. n., npodecop, 05.13.07
InenTudgikarop ORCID ID: 0000-0003-3300-7447
JoparkoBa iHdpopmamnist:

ITloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuil TEXHIYHMIA yHiBEpCUTET "XapKiBChKUIA

MOJITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa>KeHHS: Bys. Kupninuosa, Xapkis, XapkiBcbkuii p-H., 61002, Vkpaina
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

BaacHe IlpizBume Im's I10-6aThKOBI:
1. Ipanei1 Ceprit CtaHiciaBoBUY

2. Serhii S. Drapei

KBasmigikamis: k. ¢.-m. 1., 01.04.16

Imentudikarop ORCID ID: 0009-0003-3444-104X

JoparkoBa iHdpopmamnist:

IToBHE HaﬁmeHyBaHHH Iopn,zmqﬂoi 0oCcooH: [HCTUTYT SimepHUX JocimKkeHb HarfionanpHoi akagemii Hayk
YKpainu

Kog 3a €EAPIIOY: 23724640

Micneanaxo,szeHHa: npocnekt Hayku, Kuis, 03028, Ykpaina

dopma ByacHOCTI: [lepxasna

Cdepa ynpaBiiHHSA: HaujonasnbHa akajieMis HayK YKpaiHu

InenTudikarop ROR:

PeuenseHTu

Bsacue IlpizBuuie Im's Ilo-6aThKOBI:

1. Knesuos Cepriit Banepitosuy

2. Sergii V. Klevtsov

KBasigikamis: . t. u., gou., 05.14.14
InenTudikarop ORCID ID: 0000-0003-1405-5048
JopaTrkoBa indpopmamnis:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuit TexHiuHuil yHiBepcuTteT Ykpainu "KuiBchKuit

NOJIiTeXHIYHM iHCTUTYT iMeHi Iropst Cikopcbkoro”
Kopg 3a €IPIIOY: 02070921

Micuesnaxon)KeHHﬂ: npocnekT bepecrericekuii, Kuis, 03056, Ykpaina



dopma By1acHoCTI:
Cdepa yllpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBume Im's Ilo-6aTbKOBI:

1. Bi6ix Tumodiit BikropoBuy

2. Tymofii Bibik

KBasigikanis: x. 1. u., nouenrt, 05.13.22
ImenTudikarop ORCID ID: 0000-0003-0134-6022

JonaTkoBa iHdopmalist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHuii TexHiuHMil yHiBepcuTeT Ykpainu "KuiBchKuit

NoJIiTeXHiYHMIA iHCTUTYT iMeHi Irops Cikopcekoro®

Kog, 3a €IPTIOY: 02070921

Micue3HaxoO KeHHS: npocnekT Bepecreiicbkuii, Kuis, 03056, Ykpaina
dopma By1acHoCTI:

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

VIII. 3akr04Hi BimoMocTi
BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI
TOJIOBH paju

BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOrO Ha 3acCifiaHHi
BinmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 pEeECTpallil0 HAyKOBOi

OisIJIbHOCTI

Konppariok Bagum AHatosinioBruy

Konppatiok Bagum AHatosiioBruy

Pomanenko IpuHa MuxaiiniBHa

Opuenko TersiHa AHaTOJIIiBHA

Opuenko Tetsana AHaTosiiBHA



