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Homep etany: 2
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Bup, 3BiTHOTO ZOKyMeHTa: OCTaTOYHUH 3BiT

2. BukoHaBeup

HasBa oprani3sanii: XapkiBcbKuil HallioHanpHUE yHiIBepcuTeT iMeHi B. H. Kapasina

Kog, €IPIIOY /IIIH: 02071205

MigmopsaxoBaHicTh: MiHiCTEepCTBO OCBIiTU i HAyKu YKpaiHu

Appeca: maiinan CBo6oay, 6yn. 4, M. XapkiB, XapKiBcbKuil p-H., XapkiBcbKa 061, 61022, Ykpaina
Tenedon: 380577051247

E-mail: rector@karazin.ua
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WWW: http: / /www.univer.kharkov.ua/

3. BnacHuk pesyabstaTtiB HIJKP (mpoayKiiii)

Hassa oprani3sanii: XapkiBcbKuil HallioHanpHUE yHiBepcuTeT iMeHi B. H. Kapasina

Koz €IPIIOY /IITH: 02071205

Appeca: maiinan CBobonu, 6yz. 4, M. XapKiB, XapKiBCbKUI p-H., XapKiBCbKa 0011., 61022, Ykpaina
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E-mail: univer@karazin.ua

WWW: http: / /www.univer.kharkov.ua/

4. JI>)kepesia Ta HanpsAMU (piHaHCYBaHHA

IligcTaBa aJ1s1 IpoBeAeHHs POOIT: 34 - IOTroBip (3aMOBJIEHHS) 3 LIEeHTPAJIbHUM OPraHOM BUKOHABYOI BJIaIM, aKaIeMi€lo HayK

(rO;IOBHMMU PO3IIOPSIAHNKAMY OIOPKETHUX KOIITIB Ha mpoBeaeHHst HIIJIKP)
KIIKBK: 2201040

Hampsm ¢inaHcyBaHHS: 2.2 - IPUKJIATHI JOCIiIKEHHS i po3poOKu



J>kepesia piHaHCYBaHHS

I>xepeJio ¢piHaHCyBaHHS: 7713 - KOWITHU IePXKOIOIKETY

daxruynmii o6car dinancyBaHHS 3a 3BiTHMH eTam: 966.377 THC. IDH.
5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

[ligBuieHHs1 e(peKTUBHOCTI pajiiallilHOTO 3aXUCTy IIPYU TPAHCIIOPTYBaHHI i 36epiranHi BSIII

Ha3sBa po6oTH (aHrJI)

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

Pedepar (yxp)

Ins [OCHiIpKeHHSl BIUIMBY Ha 3aXWCHI BJIACTMBOCTI PI3HMX MaTepiasliB Jjid TOBIMH, $Ki aHAaJIOTi4Hi XapaKTepUCTHUKaM
TpaHcropTHoro KoHTerHepa «HI-STAR 190 UA», y nporpamuux nakerax MCNP Tta PHITS po3po6JieHO CIpoleHi MOJIesli 3aXUCTY:
a)IJIOCKOro 6araTomapoBoro (6 mapis, MOXUIMBA GinblIa KiJIBKICTh) 3aXUCTy Y BUIVISIAL IUCKIB, JiaMeTpU AMCKIB Ta iX TOBIIMHHU i
MaTepiasyu MOXYTb 3MiHIOBAaTHCH; 6) CIIpOLIEHYy MOJesb 6araTomapoBoro (6 mapis, MOXJIMBA OibIIa KiJbKiCTb) IUJIIHAPUIHOTO
3aXMCTy, TOBIIMHY Ta MaTepianyu mapiB MOXyTb 3MiHIOBatucs. Lli Mopesni HO3BOJSAIOTh ONTMMI3yBaTU TOBIIMHU, MaTepianu Ta
MOPSLOK PO3MillleHHS WapiB pafialliiHOro 3aXMCTy 4K [JI rama- BUIIPOMIHIOBaHHS Tak i Ayg HedTpoHiB BAIl. PospaxoBaHO
BUXO/IM Ta CIIEKTPaJIbHi PO3IMO/iIN raMMa-KBaHTIB JOBIOXXUBYYMX pazioHykiinis BSIT micis npoxomxeHHs 3axucTis 3 Fe, Pb, U,
UO2. IpoBeneHo MOPiBHAHHS €(PEKTUBHOCTI 3aXMCTIiB i3 BAKKUX €JIEMEHTIB i3 3aXMCTOM i3 CTasi. BUKOHAaHO pO3paxyHKU 3MiHU
criektpa HeUTpoHiB BSII, cTBopioBaHux 244Cm, mpu npoxopkeHHi 3axucTiB 3 Fe ta Pb pi3Hoi ToBImnHM. Po3risiHyTo BapiaHTH
MiHiMi3alii HENTPOHHOTO BUIIPOMIHIOBAHHS 3a PAaxXyHOK Pi3HMX BapiaHTIiB 3aBaHTakeHHA BTB3 3 pisHMM piBHEM BUTOpAHHA. SIK
HOPMYBAJIbHUI BapiaHT PO3IJISAaNocs 3aBaHTaXXeHHs KOoHTelHepa 31 BTB3 3 BuropsinHam 40.5 MBtxno6y/TU. 3 MeToI0 6€3neKu
nepeBe3eHb Po3pobiieHa TPUBUMIPHA MOJEJIb KOHTEMHEepa IJ1s1 aHasli3y NMPOLECiB Tenyonepeaadi ta oxonoaxeHHs BAI 3 pisHum
piBHEM BUTOpaHHA K BCEPENVHI repMETUYHOI KOP3UHM, TaK i KPi3h €IEeMEHTH KOHCTPYKLIN 3aXUCTIB BiJj raMa-BUNPOMiHIOBaHHS i
HENUTPOHIB. Po3pobieHa iHkeHepHa MoOZeab KOMOGIHOBAHOrO 3aXMCTy TPAHCIIOPTHOTO KOHTEHHEpa Ha OCHOBI €JIEMEHTIB 3

BEJINKMM dTOMHHM HOMEPOM i BHMKEHOI0 IILiJ'IbHiCTIO npu rU,OTpI/IMaHHi r€OMETPUIHUX i BaroBux XapaKTEPUCTUK TK.
Pedepar (aHrI)

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 VTVZ 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

Kopgu TemarnuyHux pyopuk HTI: 76.33.39.05



6. HaykoBo-TexHiyHa nponykuis (HTII)

HTII 1

Hassa npoaykuii (ykp): Mozeni pagiauiiiHuxX 3aXUCTiB TPAHCIIOPTHOTO KOHTelHepa 3 o6;1acTio BAII y Bursisii anasora KOp3uHu
TK «HI-STAR 190 UA» 3 31 BTB3 Ta romoreHizoBaHo0 06s1acTio BSIT aHanoriyHOTro po3amipy.

Hassa npoaykuii (anrui): 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

OuikyBaHi pe3ysbTaTu: TexHosorii, MeToau, Teopii
T'any3b 3acTOCyBaHHS: si7lepHa €HepreTruka

Onuc npozykuii (ykp): BusnaueHo papgianiiini 3axuct TK 3 onTManbHUMY TapaMeTpamMu. Bu3HaueHo onTuMasbHi BapiaHTu
po3mimenHs: BTB3 3 pisHuM piBHEM BUTOpaHHS i 4acOM 306€piraHHs 3 ypaxyBaHHSM TEIJIONEPEHOCY B TPAaHCIIOPTHOMY
KOHTelHepi. Po3pobsieHa iHxKeHepHa MOZeslb KOMGIHOBAaHOTO 3aXMCTY BiJj raMMa-KBaHTIiB, HA OCHOBI €JIEMEHTIB 3 BEJIMKIM

aTOMHMM HOMEDPOM i 3HIKEHOIO LIiJIbHICTIO Y JOTPUMAaHHi FT€OMETPUYHUX i BaroBux Xxapakrepuctuk TK.

ConianbHO-eKOHOMIYHa cipsimoBaHicTh HTII: CTBOpEHHsI IPMHIUIIOBO HOBOI IPOAYKLii (MaTepiasiB, TEXHOJIOTIH TOLIO) AIst
3a6e311e4eHHs1 €KCIIOPTHOTO MOTEHIiaNy Ta 3aMillleHHIO iMITOPTY, [lolinmeHHs cTaHy HaBKOJIMIIHBOTO cepenoBulla, EKkoHoMis

marepiaziB

Cragis 3aBepmenocti HTII: 3git o HIIKP

Brposazykennsa HTII: BipoBazkeHO

CTpoKH BIPOBaZ>KEHHS!

Bupo6auk npoaykuii: XHY imeni B.H.Kapasina

CnoskuBavi npoaykuii: XHY imeni B.H. Kapasina, HHII X®TI HAHY, [T “Eneproatom”, BAT EHEPI'OITPEKT
IepcneKTHBHI pUHKH: YKpaiHa

IIpaBa iHTe/IEKTyasIbHOI BJIACHOCTI: 3a OrOBOpaMu

®dopmu Ta ymoBu nepepavi npogykuii: Crisbai HITKP
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