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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

[ligBuineHHs epeKTUBHOCTI paflialliffHOro 3aXUCTy [IpY TPAaHCIOPTYBaHHi i 36epiranHi BT

Ha3sBa po6oTH aHIJIilICbKOIO:

Improving the effectiveness of radiation protection during transportation and storage of spent fuel

PedepaT ykpaiHCbKOIO:

Merolo 1iiei poboTH € focaimkeHHs eEeKTUBHOCTI pafiallitHUX 3aXUCTIB 3 €JIEMEHTIB 3 BEJIMKUM aTOMHUM
HOMEPOM i 3HMKEHOIO I'yCTUHOIO 17151 TPAaHCIIOPTHUX KOHTelHepiB BAIII, a TakoxX po3po6ka MeTOAMK MiHimizali
II030BUX HaBAHTAXXEHb 32 PAXYHOK ONTUMAJIbHOIO po3MimeHHs BTB3 3 pisHUM piBHEM BUTOPaHHS i 4aCOM
30epiraHHs 3 ypaxyBaHHSM TEIVIOBUX HaBaHTaKeHb. O6'€KTOM OCIIiIPKEHHS € 1107151 BUIIpoMiHoBaHHS BAII npu
[IPOXOKEHHI raMMa-KBaHTaMU i HEITPOHAMU 3aXUCTIB 3 PI3HUM €JIEMEHTHUM CKJIa[0M, 'YCTUHOIO i TEOMETPIEI0
[IpegMeToM MOCIIIKEHHS € pafialliiiHi 3aXMUCTU 3 Pi3HUX MaTepiajliB IPU OJJHAKOBINl MacOBOi TOBIIVHI, TOGTO
OJJHAaKOBMX BaroBUX XapaKTE€PUCTUKAX KOHTENHEPIB. 1715 JOCIIiIP)KEHH BIUIMBY Ha 3aXVCHIi BJIACTUBOCTI Pi3HUX
MarepiaiB [J1s TOBLMH, SIKi aHAJIOTIYHI XapaKTePUCTUKaM 3aXUCTiB TPAaHCIIOPTHUX KOHTENHEPIB «HI-STAR 190 UA»
MeTonoM MoHTe-Kapsio po3po6s1eHO MOZEeb 3aXUCTy Y BUIJISIAI IJIOCKUAX 6araTolapoBUX AUCKIB Ta MOJEJb
6araTouapoBOro UWIiHIPUYHOTO 3aXUCTY, TOBIIMHY Ta MaTepiau mapiB MOXyTb 3MiHIOBaTUCs. Lli Mopesni
IO3BOJISIIOTh ONTUMi3yBaTH TOBLIMHY, MaTepiajy Ta NOPSLOK PO3MillleHHS MapiB paliallifHOTO 3aXUCTY SK [1JIs
3a[jaHUX €Hepriil raMMa-KBaHTIB, TaK i [JIs1 OKPEMUX raMMa-KBaHTIB i30TOMiB Ta HEUTPOHiB BAIL. Po3paxosani Ta
CTBOpPEHO 6a3u IaHWX BUXO/IB Ta CIIEKTPAJIbHUX PO3IOiIMB raMMa-KBaHTIB 3 €HEPTrisIMU B Aiana3oHi sKi
BiITIIOBiJAIOTh IOBrOXXUBYYUM panionykiigam BSIIT micisa mpoxomkeHHs 3axucTis 3 Fe, Pb, U, UO 2 . [IposeneHo
MOPiBHSIHHS €(EKTUBHOCTI 3aXUCTIB i3 BAKKUX €JIEMEHTIB i3 3aXUCTOM i3 CTaJli AJ1s1 Pi3HUX 3aXUCTIiB Ta €HEPTill
raMMa-KBaHTiB. Bu3Haue€HO 0CcO6IMBOCTI (POPMYBAHHS CIIEKTPiB BUIPOMiHIOBaHb FTaMMa-KBaHTIB Ta HEUTPOHIB
nicsist IpoxopyKeHHs 3axXUCTiB 3 Fe Ta Pb oHakoBOi MacoBoi TOBLIMHY. BpaxoBylouM CyTTEBY Pi3HULIIO Y
CIIEKTPJIbHOMY CKJIaJli TaMMa-BUIIPOMIHIOBaHHSI Ta HEUTPOHIB NiCJIs IPOXOJAKEHHS 3aXUCTiB 3 Fe Ta Pb, namu
PO3IJIAHYTO MOKJIMBICTL 3MiHM TOBIMH 1apiB 3axucTy TK HI-STAR 190 UA. 3anporoHoBaHO BapiaHT, Y IKOMY

OCHOBHa Mmaca Fe nepeneceHa Ha 1-11 map, IIpy LbOMY 3arajibHa TOBIVHA PaliallitHOrO 3aXUCTy He 3MiHMJIACS.

Pedepar aHr1ilicbKOIO:

The aim of this work is to study the efficiency of the radiation shielding made of elements with high atomic
number and low density for the spent fuel casks, as well as to develop a technique for minimization of the dose
rates due to the optimal arrangement of spent fuel assemblies (SFA) with different levels of burnout and storage
time with thermal loads taken into account. The object of the research are the fields of spent nuclear fuel (SNF)
radiation during the passage of gamma quanta and neutrons of the shieldings with different element composition,
density and geometry The subject of the research is the radiation shielding made of different materials with the
same mass thickness, i.e. the same weight characteristics of the containers. To study the effect on the shielding
properties of different materials for the thicknesses, which are similar to the characteristics of the shielding of
transport containers &quot;HI-STAR 190 UA&quot;, a model of shielding in the form of flat multilayer disks and a
model of multilayer cylindrical shielding were developed by Monte Carlo method; the layers thickness and
materials may vary. These models allow optimizing the thickness, materials and order of placement of the radiation
shielding layers both for the gamma quanta with given energies and for the individual gamma quanta of SNF
isotopes and neutrons . Databases of yields and spectral distributions of gamma quanta with energies ranging in
accordance with those of long-lived SNF radionuclides after passing the shields made of Fe, Pb, U, UO 2, were
calculated and generated. A comparison of the efficiency of the shields made of heavy elements with those made of
steel for different shields and energies of gamma quanta was performed. The specifics of the formation of gamma
quanta and neutron emission spectra after their passing through Fe and Pb shields of the same mass thickness
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: [TinBumeHHs eEKTUBHOCTI pafiialliiiHOro 3aXucTy Npy TPAHCIIOPTYBAHHI i
36epiranHi BAII,

Hazpa HTII anri#icbKo¥0: Improving the efficiency of radiation protection during transportation and

storage of spent nuclear fuel,

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpHMaHi Pe3yJabTaTH: Metoau, Teopii, AHanmiTHYHI MaTepianu
I‘a.nysb 3aCTOCYBaHHSI: ATOMHA €HEPreTuka
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Merogom Monte-Kapsio po3po6ieHO MOJIesb 3aXUCTY Y BUTJIS TVIOCKUX 6araTomapoByX JUCKIB Ta
MOJeJb 6araTomapoBOro HAIiHAPUYHOrO 3aXUCTy, TOBLUIMHY Ta MaTepian MapiB MOXYTb 3MiHIOBATUCSL.
[IpoBeneHo NOpiBHAHHS €(PEKTUBHOCTI 3aXUCTIB i3 BaXXKUX eneMeHTiB (Fe, Pb, U, UO 2) i3 3axucToM i3 ctai ajs
Pi3HUX 3aXUCTiB Ta eHeprili raMMa-KBaHTiB. Bu3HaueHo 0co61BOCTi GOPMYyBaHHS CIIEKTPIB BUIIPOMiHIOBaHb
ramMma-KBaHTIB Ta HEMTPOHIB MicJisg IPOXOJKEHHs 3aXUCTiB 3 Fe Ta Pb omHakoBoi MacoBoi ToBIMHY. BpaxoByoun
CYTTEBY PI3HMLIO Y CIIEKTPAJIbHOMY CKJIaJi TaMMa-BUIIPOMIHIOBAHHS Ta HEUTPOHIB I1iCJIS IIPOXOIKEHHS 3aXUCTIB 3
Fe ta Pb, Hamu po3risiHyTo MOKJIUBICTh 3MiHM TOBUIMH mapis 3axucTy TK HI-STAR 190 UA. 3anponoHoBaHO
BapiaHT, y IKOMy OCHOBHa Maca Fe nepenecena Ha 1-1 map, Ipy [jbOMY 3arajibHa TOBLIMHA pazialifflHOrO 3aXUCTy
He 3MiHMacs. [lokasaHo, 1110 03U Bif raMMa-KBaHTiB i3oTomiB 154 Eu, 60 Co Ta HEUTPOHIB 3a 3aXUCTOM
3aIpPOIIOHOBAHOro BapianTa B 1,92; 1,37; Ta 1.15 pa3u meHe nopiBHIHO 3 03010 3a 3axucToM TK HI-STAR 190 UA.
3anpornoHoBaHo BapiaHT 3aMiHu Bchoro Pb ta 6inbinoi yactunu Fe gucneprosanum craBom PbAl i3 ryctuHoO 7,86
r/cm 3 . [lokazaHo, 110 AJ1s 11boro BapiaHTa 103U B 1,40; 1.16 Ta 5.42 pa3u MeHIle MOPiBHSIHO 3 103010 3a 3axucToMm TK
HI- STAR 190 UA. Bysio po3p0o6yieHO TpUBMMIipHa TBEPHOTi/IbHA MOJEJIb KOHTENHepa [JIs aHali3y MpoLeciB
Terionepeaadi Ta oxosnogykeHHs BAII sk BcepenyHi repMeTUYHOI KOP3UHM, TaK i KpPi3b €JIEMEHTU KOHCTPYKLIN

3axXMCTiB BiJi FaMMa-KBaHTIB i HEUTPOHIB.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuniunoBo HOBOi mpoyKIiii (Matepiasis,

TEXHOJIOTI! TOMIO) AJ1s1 3a0e3MeYeHHsI eKCIIOPTHOTO MIOTEeHIialy Ta 3aMillleHHIO iIMIIOpTY
Bnyins HTII Ha moBKiJjLs:
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ITpakTuyHa peasnisaniss HTTI
IToyaTok eTamy: 01.2021
3akiH4YeHHs eTamy: 12.2021
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