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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Papianifina 6e3neka npu nepeBe3eHHi BifIIpalibOBaHOTO SI€PHOro MajKuBa Ta MOBOJKEeHH] 3 palioakKTUBHUMU

Bimxomamu Ha AEC Ykpainu

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Radiation safety during transportation of spent nuclear fuel and handling of radioactive waste at Ukrainian NPPs

Pedepar yKpaiHCBKOIO:

3a gonomoroto nakeTiB MCNP, Geant4 i PHITS gociimkeHo 1oJ1s TEMIOBUX Ta iOHI3yI0UUX BUIIPOMiHIOBaHb
BiAnpalboBaHoro sinepHoro nanusa (BSIT) npy npoxoiykeHHi 3aXKCTiB Ta LONOMDKHUX KOHCTPYKIIil 3 pi3HOIO
reOMETPI€I0 Ta €JIEMEHTHUM CKJIaZoM TpaHcnopTHoro koHteHepa HI-STAR 190 UA (Kopnopauiss HOLTEC
INTERNATIONAL). HoBuii pe3ynbTat - e(peKTUBHUI pafialliiiH1i 3aXUCT 3i ciiaBy Pb+Al 3 1o6aBkoo 60py 1st
0CJ1abIeHHS BUTTIPOMiHIOBaHb TAMMAa-KBaHTIB i HEUTPOHIB. BcTaHOBNEHO, [0 KOMOGiHOBaHUi1 3axucT Pb-Fe s TK
HI-STAR 190 UA e edexTuBHMM 6ap'epoM Bifi ramma ONpoMiHIOBaHHS 1py po3MimenHi y BIIK 31 BTB3 BAIII 3
IIOYaTKOBUM 30arauyeHHsM nasnusa 4.4%, BUTOpPsSIHHAM 55 MBTx106y /T.U miciist TpupivHOi KamIaHii B peakTopi
BBEP-1000 Ta BUTPMMKOIO y IPUPEAKTOPHUX 6aceiiHaX BUTPMMKHU 7 POKiB ab60 Gisblie. YncenbHO N0Ka3aHo, 0
icHytoTb 0o671acTi y TK, fie piBeHb J030BOro HaBaHTaXXEHHSI [IePEBUIy€ TPAaHUYHUIN PiBEHb, SIKUI 6YJI0 BCTAHOBJIEHO
3rigHo po3paxyHkam kommnanii XOJITEK, a 3meHmenns uncyaa BTB3 came o cobi He € gouinbHuM. Jng
3abe3nevyedHs MiHiMi3allii 7030BOro HaBaHTAKEHH HEOOXinHO HaKoOiabl akTMBHI BTB3-A 0TOYNTH MEHII
aktTuBHUMU BTB3. BcTraHoBIEHO, 0 HAWOIMBII ONITUMAIBHUM BapiaHTOM npu niepeBe3eni 31 BTB3 € TK 3
IOOATKOBUM 3aXMCTOM Bifl HEUTPOHIB y HIDKHIN yacTuHi Ta 3 BIIK 3i 3mimanum posramysaHHsam 24 BTB3 u 7 BTB3-
A. BcTaHOBIEHO, 1110 326€3M1€4eHHS HEOOXIIHOTO PiBHS pafialiliHol 6e3MeKu € MOXKJIMBUM JIMIIE TTPU BCTAHOBJIEHI B
HwkHil yactuHi TK gomatkoBoro mapy marepiasy HedTpOHHOTro 3axucty tuna Holtite-B. TpancnopryBanHs 31
nanuBHOi 36ipku B TK i3 3arasbHuM TerioBuineHHsIM 37,2 KBT He nopyuyBaTMMe HOPM TEIJIOBOI 6e3reKku
(mocyimxeHo 3a Jonomororo nmporpamHoro nakera SolidWorks Flow Simulation). PesyibraT po60TH MOXYTb 6yTH
BUKOPUCTAHI IIpY TPAHCIIOPTYBaHHI Ta 36€piraHHi BifpanboBaHoro sigepHoro nanrsa AEC, nif 4ac niAroToBKu

daxiB1iB, y HAYKOBUX JOCIIIPKEHHSIX.

Pedepar aHr1ilicbKOIO:

With the help of MCNP, Geant4 and PHITS packages, thermal and ionizing radiation fields of spent nuclear fuel
(SNF) when passing through protections and auxiliary structures with different geometry and elemental
composition of the HI-STAR 190 UA transport container (NOLTEC INTERNATIONAL Corporation) were
investigated. The new result is an effective radiation protection made of Pb+Al alloy with boron additive to weaken
gamma-quantum and neutron radiation. It has been established that the combined Pb-Fe protection for the HI-
STAR 190 UA TC is an effective barrier against gamma radiation when placed in the BCC 31 VTVZ nuclear power
plant with an initial fuel enrichment of 4.4%, a burn-up of 55 MWxd /t.U after a three-year campaign in reactor
VVER-1000 and aging in reactor basins for 7 years or more. Numerically, it is shown that there are areas in TC
where the level of dose load exceeds the limit level, which was established according to the calculations of the
company HOLTEC, and reducing the number of VIVZ in itself is not expedient. To ensure the minimization of the
dose load, it is necessary to surround the most active VIVZ-A with less active VIVZ. It was established that the
most optimal option for transporting 31 VIVZ is a TC with additional protection against neutrons in the lower part
and with BCC with a mixed arrangement of 24 VTVZ and 7 VTVZ-A. It was established that ensuring the required
level of radiation safety is possible only when an additional layer of Holtite-B type neutron protection material is
installed in the lower part of the TC. Transportation of 31 fuel assemblies in a TC with a total heat output of 37.2
kW will not violate thermal safety standards (investigated using the SolidWorks Flow Simulation software package).
The results of the work can be used in the transportation and storage of spent nuclear fuel of the NPP, during the



training of specialists, in scientific research.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: Mogesti 7151 po3paxyHKiB MeTopamu MoHTe-KapJio 1mosis TEIUIOBHX Ta iOHIZyI0YMX
BUIIPOMIHIOBaHb BiNIpalibOBaHOTO sifepHOTo nanusa (BSIIT) mpu npoxomKeHHi 3aXMCTiB Ta KOHCTPYKIiii 3 Pi3HOI0
reoOMEeTpi€elo Ta €JIEMEHTHUM CKIaJoM. JJonaTKOBI pafialiliHi 3axucTy i TennonposigHi enemeHtn y mogedi TK «HI-

STAR 190 UA». O6rpyHTYyBaHHS JOCHIIKEeHHUX e(PEeKTUBHUX PafiiallifHUX 3aXUCTIB 3i criaBy Pb+Al 3 mo6aBkoio
6opy.

Ha3zpa HTII anrJiiicbKor0: Models for Monte Carlo calculations of thermal and ionizing radiation fields of
spent nuclear fuel (SNF) when passing through protections and structures with different geometries and elemental

composition. Additional radiation protection and heat-conducting elements in the «HI-STAR 190 UA» TC model.
Justification of the researched effective radiation shields from Pb+Al alloy with boron additive.

HTII, sixy nepezn6ayasiocsi CTBOPUTH:

IIpuunnu, yepe3s saki HTII He 6ysio cTBOpeHO:
OTrpumaHi pe3yJbTaTH: Meroau, Teopii, [[porpamui mpoaykTu
l'asmy3b 3aCTOCYBaHHSI: SinepHa eHepreTrka
PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: Mogeni nyis pospaxyHkiB MeTomom MoHTe-Kapsio TpaHCIOPTY raMMma-KBaHTIB Ta HEUTPOHIB Yepes
KoHCTpyKLio KoHTeNHepiB Tuna TK «HI-STAR 190 UA» BinnpauboBaHoro sinepHoro nanusa AEC. BctaHOBeHO, 110
KoMmbiHoBaHUM 3axucT i3 crasi Ta cBuHIo TK HI-STAR 190 UA € edbexkTuBHUM 6ap'epoM Bif raMma OIIPOMiHIOBaHHS
npu po3amimenHi y BIIK 31 BTB3 BSIIT 3 moyaTKOBUM 36arayeHHsIM nanusa 4.4%, BUTOPSHHIM 55 MBTxno6y /T.U
nicsig TpupivHOi Kammnadii B peakTopi BBEP-1000. [TokasaHo, 10 1032 HEUTPOHHOTO OIIPOMiHEHHSI 6iJisl cepeuHU
6iunoi noBepxHi TK He € MakCUMasbHOIO, iICHYIOTb 00JIACTI, [i€ PiBeHb J030BOT0 HaBaHTA)KEHHSI IIepeBULIyE
rpaHMYHUM piBeHb po3paxyHKiB komnaHii XOJITEK. 3a gonoMoroo Mofesi HeCTallioHapHOTO TEIIO0OMiHy
OOI'PYHTYBaHO TPaHCMOPTyBaHHs 31 nanusHOi 36ipku B TK i3 3arasibHUM TenoBuzineHHsM 37,2 KBT, o He

NIOpPYyLIyBaTMM€e HOPM TEIJIOBOi O€3MeKu.

ConiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Cteopenns npuHuunoBo HOBOI npoayKuii (Matepiasis,
TEXHOJIOTI} TOIIO) 7151 3a6€3IeYEHHs eKCIIOPTHOrO MOTEHIialy Ta 3aMillleHHIO iMnIopTy, TlosinmeHHs ctany

HAaBKOJIUIIHBbOTO cepenosuila, EKoHOMis MaTepiasniB
Bnyius HTII Ha moBKiJjs:
Bnposag>keHHs1 HTII: He snposamxeHo
ITpakTnyHa peasnisanis HTII
IToyaTok eramy:
3aKiHYeHHs eTamy:
Crno>kuBayi npo,quI.li'l': HHIJ XOTI HAHY, XHY imeni B.H. Kapazina, [II1 “Eneproatom”,_BAT EHEPTOITPEKT
IlepcrieKTHBHI PUHKH: Vkpaina, Kpainu €Bpocoiosy.
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IloTpiOHMI 00GCAT iHBECTHILiM, THC. TPH.:
IIpaBa, 110 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEPLIEHHs POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:

TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
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