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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

Pedepar yKpaiHCBKOIO:

J1st mocigpKeHHs BIUIMBY HA 3aXUCHI BJIACTUBOCTI Pi3HMX MaTepiasiB 11 TOBIIWH, SIKi aHAJIOTiYHi
XapaKkTepucTrKaM TpaHcnopTtHoro KountenHepa «HI-STAR 190 UA», y nporpamuux nakerax MCNP ta PHITS
PO3p06JI€HO CIIPOLIEHI MOJIeJli 3aXUCTY: a)IIJIOCKOT0 6araTolmapoBoro (6 mapis, MOXJINBA 6isblIa KijIbKICTh) 3aXUCTY
y BUIJISIA] OUCKIB, liaMeTpHU AMCKIB Ta iX TOBLUIMHY i MaTepiajyu MOXYTb 3MiHIOBATUCH; 0) CIIPOLEHY MOZEJIb
6aratouapoBoro (6 mapis, MOXJIMBA GisbIIa KiIbKiCTb) LUJIIHAPUYHOTO 3aXUCTY, TOBIIMHU Ta MaTepiauu 1apis
MO>XYTb 3MiHIOBaTUCA. Lli MOZEJIi O3BOISIOTh ONTUMI3yBaTH TOBIYMHY, MaTePiaju Ta OPSAOK PO3MIIEHHS 1apiB
pazialliiHOro 3aXUCTY SIK [IJI1 raMa- BUIIPOMIHIOBAaHHS TaK i 111 HEUTpOHiB BAIL Po3paxoBaHo BUxoau Ta
CIIEKTPaJIbHI PO3MNOiM FaMMa-KBaHTIB JOBrOKUBYYUX pagioHyKainiB BAIT micyig npoxoaskeHHs 3axucrTis 3 Fe, Pb,
U, UO2. ITpoBeneHo NMOPiBHSIHHS €PEKTUBHOCTI 3aXMCTIB i3 BaKKMX €JIEMEHTIB i3 3aX1UCTOM i3 cTazi. BukoHaHO
PO3paxyHKu 3MiHU clleKTpa HeUTpoHiB BSIII, ctBoproBanux 244Cm, npu npoxokeHHi 3axucTiB 3 Fe ta Pb pizHoi
TOBLIVHU. PO3IJIIHYTO BapiaHTH MiHiMi3alii HEUTPOHHOIO BUITPOMIHIOBaHHS 32 PaXyHOK Pi3HMX BapiaHTIB
3aBaHTaXeHH BTB3 3 pi3HMM piBHEM BUTOPAHHS. SIK HODMYBaJIbHMI BapiaHT PO3IJIALAIOCS 3aBAaHTaXKEHH S
KoHTelHepa 31 BTB3 3 BuropsiHHsaMm 40.5 MBTx1o6y/TU. 3 MeTolo 6e3reky repeBe3eHsb po3pobieHa TpUBUMipHa
MOJI€JIb KOHTEMHEPA IJIS1 aHAJIi3y IIPOLECIB TEIIoNepenadi Ta 0xXonomKkeHHs BAII 3 pis3HUM piBHEM BUTOpPaHHS SIK
BCEPEIVHI FepPMETUYHOI KOP3WHU, TaK i KPi3b €J1eMEHTU KOHCTPYKLiM 3aXUCTiB Bifl raMa-BUIIPOMIHIOBAHHA i
HENTPOHIB. Po3po6iieHa iHKeHepHa MOJeIb KOMOIHOBAHOTO 3aXMCTY TPAHCIIOPTHOTO KOHTEMTHEPA HAa OCHOBI
€JIEMEHTIB 3 BEeJIMKUM aTOMHUM HOMEPOM i 3HM)KEHOIO LIiIbHICTIO IPY JOTPUMaHHI FTeOMETPUYHUX i BAarOBUX

xapakrepuctuk TK.

Pedepar aHIJIiHCBKOIO:

To study the impact on the protective properties of various materials for thicknesses that are similar to the
characteristics of the HI-STAR 190 UA transport container, the MCNP and PHITS software packages have
developed simplified models of protection: a) flat multilayer (6 layers, more possible) protection in the form discs,
disc diameters and their thicknesses and materials may vary; b) a simplified model of multilayer (6 layers, more
possible) cylindrical protection, the thicknesses and materials of the layers may vary. These models make it
possible to optimize thicknesses, materials and the order of placement of radiation protection layers for both
gamma radiation and neutrons of spent nuclear fuel. The yields and spectral distributions of gamma quanta of
long-lived radionuclides of spent fuel after passing through protections with Fe, Pb, U, UO2 were calculated. A
comparison of the effectiveness of protection from heavy elements with protection from steel is carried out.
Calculations were made of the change in the spectrum of SNF neutrons created by 244Cm when passing through
Fe and Pb shields of different thicknesses. Options for minimizing neutron radiation due to various options for
loading VTVZ with different levels of burnout are considered. Loading of container 31 VIVZ with a burn-up of 40.5
MWxday/tU was considered as a rationing option. For the purpose of transportation safety, a three-dimensional
model of the container has been developed for the analysis of heat transfer and cooling processes of spent fuel
with different levels of burnout both inside the sealed basket and through the elements of the protection
structures against gamma radiation and neutrons. An engineering model of the combined protection of the
transport container based on elements with a large atomic number and reduced density while observing the
geometric and weight characteristics of the transport container was developed.

Inpexc YIK: 613.648:504.064, 621.039.51
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII ykpaiHCBKOIO: Mogei pajjanifiHux 3aXuCTiB TPAHCIIOPTHOTO KOHTEHepa 3 o6sactio BAT y
Burai ananora kop3unu TK «HI-STAR 190 UA» 3 31 BTB3 Ta romoreHi3oBaHo0 o6sacTio BAIT aHamoridyHoro
po3mipy.

Hassa HTII aHr/1ificbKO¥0: Models of radiation protection of a transport container with an area of SNF in the
form of an analogue of the basket of TC "HI-STAR 190 UA" with 31 VTVZ and a homogenized area of SNF of a similar

size

HTII, aKy nepenba4asiocss CTBOPHTH:
IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:
OTpuMaHi pe3ysbTaTH: TexHoorii, MeToay, Teopii
l'asmy3b 3aCTOCYBaHHSI: siiepHa eHepreTrka
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Onuc HTII: Busnaueno papnianiiini saxuctu TK 3 ontiManbHUMU apaMeTpamy. BU3HaYeHO ONTUMATbHI
BapiaHTu po3miuieHHst BTB3 3 pi3HuM piBHEM BUTrOpaHHS i Yacom 30epiraHHs 3 ypaxyBaHHIM TeIlJIONePEHOCY B
TPaHCIIOPTHOMY KOHTelHepi. Po3pobiieHa inkeHepHa Mofieslb KOMOIHOBAHOTO 3aXMCTY Bifl raMMa-KBaHTIB, Ha
OCHOBI €JIEMEHTIB 3 BEJINKAM aTOMHVM HOMEPOM i 3HMKEHOIO IIJIBHICTIO [IPU AOTPUMAaHHI F€OMETPUYHMX i BATOBUX

xapakrepuctuk TK.

ConiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI mpoayKuii (Matepiasis,
TEXHOJIOTI} TOIIO) 7151 3a6€3I1eYEHHs EKCIIOPTHOTO MOTEHIialy Ta 3aMillleHHIO iMnopTy, TlosinmeHHs ctany

HAaBKOJIUIIHbOTO cepenosuila, EKoHOMis MaTepiasiB
Brnius HTII Ha moBKiJjs:
Bnposags>keHHst HTII: Briposamkeno
IIpakTHyHa peasnisanis HTII
IToyaTok eramy:
3aKiHYeHHS eTamy:
Cno>kuBayi npo,quI.li'l': XHY imeni B.H. Kapazina, HHLI X®TI HAHY, OI1 “Exneproatom”, BAT EHEPT'OTIPEKT
IlepcneKTHBHI PUHKH: Vkpaina
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IoTpiOGHMIT 0GCAT iHBECTHILiH, TUC. TPH.:
IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEpPLIEHHs POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOAAIKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTI (POKiB):

HoparkoBa iHdopmamist:
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