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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:

BesnepepsHa Ta 6e3aBapiiiHa po60oTa aTOMHUX eyleKTpocTaHLiil (AEC) cynmpoBOIKy€eTbCS PETYIISIPHUM
IlepeBaHTa)KEHHSIM: BifjlipalpoBaHe sifepHe nanuso (BSIIT) 3amintoioTs Ha cBixke. Tenep BSIII nepeBo3srts 1o
30y[0BaHOTO LieHTpayibHOro cxoBuma BATT cyxum metomom (LICBSIT) y 30Hi BiguyskenHs: YopHobunbscbkoi AEC 3a
texHoJorieto ¢pipmu HOLTEC, CHIA. [TepeBesenns BSI1 mae 3milicHIOBAaTUCA Y CIIELIIAJIbHAX TPAHCIIOPTHUX
koHTelHepax (TK). Hamu panime 6ys10 okasaHo, o npu 3aBaHTaxeHHi BSIIT 3 npoektHumu napamerpamu go TK
He JOTPUMYIOThCSI YMOBU pajlialliiiHOI 6e31eKH, a TaKOXX II€PEBULIYIOThCS TEIJIOBI HaBaHTaKeHHsI. Hu3Ky npobiem
npu nepese3eHHi BAII 6ys10 BupieHo Ha IIbOMY €Talli IPOEKTY. A caMe, PO3PaXx0BaHO TEIJIOBUIIJIEHHS B MOZEI
TK ¢pipmu HOLTEC «HI-STAR 190 UA» 3 3an1pOnIOHOBaHMMU HAMU JOJATKOBUMU TEIJIONPOBIIHUMU €JIEMEHTAMU Ta
BM3HAYEHO JONyCcTUMUII yacy 3HaxomkeHHs BAIT y TK; po3pobseno pagianiiini 3axuctu TK, 110 He MalOTh CBITOBUX
aHaJIoriB, Ha OCHOBI c11aBy Pb+Al 3 o6aBKoio 60py Ta 3 BUCOKOIO e(PEKTUBHICTIO pafialiiiHoi 6e3neKku Ta
TEIUIOBiABELEHHS. 3aCTOCYBaHHS 3alIPOIIOHOBAHOT0 HAMU HOBOT'O THUITY 3aXUCTY 3MeHIIye 3aranbHy Bary TK Ha 4,6 T
Ta HabJIMXKye pPiBeHb I030BOr0 HABAaHTAXKEHHS [0 IPAaHUYHO MPUITYCTUMUX 103 200 HaBiTh 3MEHIIye HOTro Gisblie,
HiX y [IBivi. BcTaHOB/IEHO, 0 iCHYIOTE Miclg Ha roBepxHi TK, ne piBeHb 1030BOT0 HABAHTAKEHHS IIE€PEBUILYE
rPaHAYHUN PiBEHB, IKUH OYJI0 BCTAHOBJIEHO 3riffHO po3paxyHkaMm KommaHii XOJITEK. BctanoBsieHo, o
3abe3neyeHHs HeoOXinHOro piBHS panianiiiHol 6e3l1eKy € MOKIMBYM TilIbKU ITPpY BCTAHOBJIEHI B HIDKHIN yacTuHi TK
IOATKOBOIO IIApy MaTepiany HelTpoHHoro 3axucty tTuna Holtite-B. [IpoBeneni fociiykeHHs TeIJI0BOTO CTaHy
BAII npu tpancniopryBanHi y KoHTelHepax HI-STAR 190 nokasanu HagBHICTb OTEHLIaNy AJ18 MigBUILEHHS PiBHS
TEMJI0BOI 6€3MeKU IIISIXOM ONTUMi3allii po3MillleHHs NaJuBHUX 30ipOK BCEpeHiI KOHTetHepa. 3alIpONOHOBaHi
BapiaHTU 3HWXYIOTh PiBEHb MAKCUMAJIBHOI TEMIIEPATYPH MOPIBHSIHO 3 IOYATKOBAM BapiaHTOM PO3TallyBaHHS
3MillIaHOTO 3aBaHTaXEHH4 Oisbile, HiXK Ha 20 rpanycis. Bisbll AOLITbHUM BUSIBUBCS BapiaHT i3 BifllleHTPOBUM

PO30CepeIKEHHSIM.

Pedepar aHIJIiHCBKOIO:

Continuous and accident-free operation of nuclear power plants (NPPs) is accompanied by regular reloading;:
spent nuclear fuel (SNF) is replaced with fresh fuel. Now, SNF is transported to the constructed Centralized Dry
Spent Fuel Storage Facility (DSFSF) in the Chornobyl exclusion zone using the technology of HOLTEC, USA. SNFI
should be transported in special transport containers (TCs). We have previously shown that when SNF with design
parameters is loaded into the TC, radiation safety conditions are not met and thermal loads are exceeded. A
number of problems during SNF transportation are solved at this stage of the project. Namely, heat generation in
the HOLTEC HI-STAR 190 UA model with additional heat conductive elements proposed by us is calculated and the
permissible time for SNF to be in the cask is determined; radiation protection of the cask, which has no world
analogues, based on Pb+Al alloy with boron addition and with high radiation safety and heat removal efficiency, is
developed. The use of the new type of shielding proposed by us reduces the total weight of the TC by 4.6 tons and
brings the dose level closer to the maximum permissible doses or even reduces it by more than half. It has been
established that there are places on the surface of the TC where the dose rate exceeds the limit level established
according to the calculations of the HOLTEC company. It is found that the required level of radiation safety can be
ensured only if an additional layer of neutron shielding material of Holtite-B type is installed in the lower part of
the fuel assembly. The studies of the thermal state of SNF during transportation in HI-STAR 190 TCs show the



potential to improve thermal safety by optimizing the placement of fuel assemblies inside the TC. The proposed
options reduce the maximum temperature level by more than 20 degrees compared to the initial mixed load
arrangement. The option with centrifugal dispersion is proved to be more appropriate.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII ykpaiHCBKOIO: Meropuka 3a6esnedeHHs epeKTUBHOTO PajialliiiHOro 3aX1CTy Ta Bi/{BE/IEHHS

TeIlsIa Bifg TpaHcnopTHOro KoHTelHepa «HI-STAR 190 UA» Ha ocHOBI ciinaBiB 3 Pb+Al 3a MiHiMasIbHOI Baru 3aXucTy.

Ha3zpa HTII anrsi#icbKo0: A methodology for ensuring effective radiation protection and heat dissipation
from the HI-STAR 190 UA shipping container based on Pb+Al alloys with minimal protection weight.

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTrpumaHi P€3yabTaTH: Metoau, Teopii, [Iporpamui npoayktu
FaJIy3b 3aCTOCYBaHHSL: fnepHa eHepreTrka
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: [To6yxoBatHo TpuBUMIpHY MOZIEIb [J1s1 PO3PAXYHKIB 1030BUX HABAHTAXKEHb HEMTPOHIB, SIKA €
MaKCHMMaJILHO HabJIMXXEHOIO JI0 peaslbHOi reoMeTpii 6€3 3aCTOCYBaHHS XXOJHUX CIIPOLIEHb, KPiM 30HU
BizIIpalboBaHoi Tena0BUiNbHOI 36ipku (BTB3). IIpoBeeHo MoeoBaHHS IPOXOIKEHHSI HEUTPOHHOTO
BunpominioBaHHs Kpi3b TK HI-STAR 190 nipu po3mimensi B BIIK 31 BTB3 3 BAI1 3 moyaTkoBUM 30arayeHHsIM IMajnBa
4.4%, Buropsausam 55 MBrxno6y /kr.U niciis TpupiuHoi kamnaHii B peakropi BBEP-1000 Ta BUTPUMMKOIO Y
IIPUPEAKTOPHUX 6acefiHaX BUTPUMKHU 7 POKiB. 3alIpOIIOHOBAHO BapiaHT 3MmilaHoro posramysaHHs BTB3-A TK HI-
STAR 190 npu poamimenHi B BLIK 7 BTB3 3 BAII 3 BUTPUMKOIO y IpUPEaKTOPHUX 6aceitHax 7 poKiB, a Takox 24 BTB3
3 BUTPUMKOIO 5 POKiB. JloCJIipKEHO iHTEeHCUBHICTb TeM1000MiHy Ha noBepxHsx TK, a came BU3HaueHO KoedilieHTH
TeroBigaayi. Came BOHM JJAlOTh MO>KJIMBICTb BUSIBUTHU «IIPOOJIEMHI» 30HU 7151 IOJAJIbIIOI pO3POOKM peKOMeHTALi

00 [TOKPALIEHHS NIPOLECY OXOJIOIKEHHS TPAHCIIOPTHOTO KOHTEVHepa 3 BAIL.

ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Cteopenns npuHumnoBo HOBOI mpoayKiii (Matepiasis,

TEXHOJIOTI} TOIO) J1s1 3a0€3MeYeHHs eKCIIOPTHOTrO IOTEHIialy Ta 3aMillleHHIO iIMIIOpTY
Bnyins HTII Ha moBKiJjis:
BnposagaskeHHs1 HTII: He snpoBamxeHo
ITpakTuyHa peasnizanis HTTI
ITouaToK eTamy:
3aKiHYeHHs eTaly:
Cnos>kuBavi npoaykuii: HAEK «Exeproatom», HHI] XTI, I/ HAHY.
IlepcrieKTHBHI PUHKH: VkpaiHa.
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAIOTHCS iHBECTOPY MiCJIsA 3aBEpPIIEHHSI POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUIE 0OCST IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmamist:
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