O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0216U001563
Jep>kaBHUH peecTpauiliHUI HOMeP: 0112U007508
Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamnii: 24-02-2016

II. Etran BukoHnauus JiP

Homep eramy: 2

Ha3sBa eramny: Crazis TexHiuHOI pono3utii npoekTyBaHHs TBeiB i TB3-X
IToyaToK eramy: 11.2012

3akiHyeHHs eTamy: 01.2013

Bupz 3BiTHOTO AOKYMEHTA: [IpOMIXKHUIA 3BiT

I11. BizomocTi npo BuKoHaBus JIiP

IloBHe HaliMeHyBaHHS IOPHUAUYHOI 0coou (a60 ITIB ¢izmyHOi 0c00H): HauionanbHMil HAYKOBUIA

LeHTp "XapKiBCbKUM (i3MKO-TEXHIYHUN iHCTUTYT"

Kopg 3a €IPIIOY: 22638849

Micue3HaxoaKeHHS:

dopma ByracHoOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu
Inentudikarop ROR: He zacrocosyerbcs

Po3mip opranisamii:

Tenedon: (057)-335-35-30

IV. BimomocrTi nipo ciiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPHAHYHOI 0coou (a6o ITIB pizuuHO0i 0cO6H): YkpaiHchkuil HayKOBO-

TexHosoriyHui neHTp(YHTLI)

Kopg 3a €IPIIOY: 56024177

Micue3HaxoaKeHH: 01033,m.Kuis, nep. JlaboparopHuii,3, M. Kuis, Kuis, 01033, Yxpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: [lepskagminictpauis

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 044-227-81-56

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP
IliacraBa pjist npoBenaeHHs [iP: 09 - norosip i3 3aKOpAOHHNM 3aMOBHUKOM

Hanpsam ¢inancyBaHHS: 2.6 - ¢inaHCOBa ninTpumka po3BUTKY iHPACTPYKTYPH Ta MaTePiabHO-TEXHIYHOI

6a31 HayKOBOi J1iIJIbHOCTI
I>kepesia piHaHCYBaHHS

7716 - KOIITH 3aMOBHHKIB iHO3€eMHHX J€p>KaB

dakTHyHHH 00cAT QiHaHCYBaHHA (T0J1.): 167576




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka KoHCTPYKLii i TeXHOJIOTii BUTOTOBIEHHS TBeJliB i TB3 a1 ninkputryHoi 36ipku, IpoBefeHHs ix

BUIIPOOYBaHb B OOI'PYHTYBAHHS HAAiMHOCTI i 6e311eKn

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of design and technology production of fuel rods and fuel assemblies for subcritical assembly,
conduct their tests in justification of reliability and security

Pedepar yKpaiHCBKOIO:

B TexHiuHiN Mpono3uLii po3risHyTi BapiaHTH NaJMBHUX KOMIIO3ULiY i KOHCTPYKLiN TBEJIIB 3 yPaxXyBaHHAM ix
BUTOTOBJIEHHS B YMOBax TexHoJoriuHoi ginpHuli HTK SI11I, sik 6a30Boi TeXHOJIOTIYHOI opraHisalii, 3 TUM
YCTaTKyBaHHSM, SIKE € B 1lell yac Ha 1iil ginpHuni. [lepumuii BapiaHT KOHCTPYKLii TBeJy - HAlOiIbII IPOCTUI Y
BMKOHAaHHI, BCE6IYHO OOIPYHTOBAHMUI 3 TOUKU 30py BUKOPHCTAHHSI B aKTUBHIM 30HI BOZO-BOsIHUX peakTopiB (BBEP-
440, BBEP-1000) 3a yciMa po3risiHyTUMU XapaKTepUCTUKaMu (HEUTPOHHO-(i3nyHi, KOpO3iliHi, TenaogiznyHi,
HasIBHICTb MaTepiaJiiB, TEXHOJIOTIYHOTO YCTATKYBAHHS T TEXHOJIOTIYHUX MOKJIMBOCTEN BUTOTOBJIEHHS JOCiIHAX
3paskiB nanusa, TBeJliB Ta TB3 ¢axiBusmu HTK ATI1L) - e npiopuTeTHUM 17151 NOJANBUIOTO NETaIbHOTO PO3POOIEHHS
CTOCOBHO BUKOPUCTAHHS B aKTUBHil 30Hi NiAKPUTHYHOI 30ipKky. HeTpoHHO-Qi3MYHNMU pO3paxyHKaMU aKTUBHOI
30HU MiJKPUTUYHOI 36ipKU MIOKa3aHO, 110 BUKOPUCTAHHS 11bOTO BapiaHTy TBeJIiB 3i 30arayeHHsIM ManuBa y TeeJl 5,1%
235U B 6-TBenpHiN TB3-X, nae Ked = 0,97850 0,00018 nyis aktuBHOi 30HU [1K3 3 36-ma TB3-X. [IpuBabinBumM
TaKOXX € BUKOPUCTaHHSI LIbOI'O BapiaHTy TBeJy B 7-TBeJbHiN TB3-X npu 36araueHHi najyuBHux Tabuetok 235U -
4,4%, crangaptHoro 1yt BBEP-1000, ockinbku y 1[bOMy pasi [ij1s a.3., 3aBaHTakeHoi 36-ma TB3-X, Ked = 0,97250
0,00018. [Ipyruii BapiaHT KOHCTPYKIIii TBEJY TaKOX € IPUBAOJIUBUM i pEKOMEHTIYEThCS 17151 IPOBEAEHHS IETANIbHOI
po3pobku, ockinbku Ked a.3., 3aBantaxxeHoi 36-ma TB3-X (3 6-ma TBen), ckiazae 0,97539 0,00018. Peanizanist uporo
BapiaHTy TBeJIiB NOTpebye NOAATKOBUX 3YCUJIb 3 PO3POOKY TE€XHOJIOTii BUTOTOBJIE€HHS MaJIMBHUX TA0JIETOK i
KOHTPOJIIO BMiCTy ypaHy-235 y cKjafii najsrMBHOI TabseTku. Tperiil BapiaHT TBeJly porpae NepiuyMm JBOM BapiaHTam
TBEJIiB 32 BiICYTHICTIO KOMILJIEKCHUX ITPOPOOOK TEXHOJIOTii BUTOTOBJIEHHS], 30KPEMa BiICYTHICTIO KOHCTPYKLiTHOTO
marepiany - CAB-1. Tomy 3-11 BapiaHT TBeJly Ha CTafii €CKi3HOro IIPOEKTyBaHHS OyJe PO3IJIsIaTHCS SIK 3allaCHUM,
MO>KJIMBUH [J11 peastidalii y BUllafiKy CTBOPEHHS B YKpaiHi TeXHOJIOTil BUTOTOBJIEHHS criyiaBy CAB-11i esileMeHTiIB 3

Moro BUKOPUCTAHHSM.

Pedepar aHIJIiHCBKOIO:

This technical proposal reviewed options of fuel compositions and fuel rod designs taking into account their
manufacturing at the technological facilities of NFC STE as the base technological organization with the equipment
currently available at the facilities. Fuel rod design Option 1 - which is the simplest to implement and extensively
substantiated in terms of its operation in the water-cooled and water-moderated reactor cores (WWER-440 and
WWER-1000) by all the parameters reviewed (nuclear, corrosion, thermal physics, availability of materials, process
equipment and capabilities to manufacture test samples of fuel, fuel rods, and fuel assemblies by NFC STE
specialists) - is a priority for further detailed development for potential use in the sub-critical assembly core. Core
nuclear design has demonstrated that the use of this fuel rod option with 5.1% U235 enrichment of the fuel in the
6-rod FA-Kh yields Keff = 0.97850 0.00018 for the sub-critical assembly core with 36 FA-Kh. An attractive option is
to use this fuel rod design in the 7-rod FA-Kh with 4.4% U235 enrichment, which is standard for WWER-1000,
since in this case Keff of the core loaded with 36 FA-Kh will equal 0.97250 0.00018. Fuel rod design Option 2 is also
attractive and recommended for detailed development, since Keff of the core loaded with 36 FA-Kh (with 6 fuel
rods) is 0.97539 0.00018. Implementation of this fuel rod design will require additional effort to develop the
technology for fuel pellet manufacturing and for U235 concentration control in the fuel pellet. Fuel rod design
Option 3 is inferior to the first two due to low maturity of the manufacturing technology, specifically absence of



the structural material - SAV-1. Therefore, at the Preliminary Design stage Option 3 will be considered as a backup,

implementable provided Ukraine has the technology for manufacturing SAV-1and the elements based on this alloy.

Inpexc YIK: 621.039, 620.193:669,018.8
Koau TeMaTHYHHX PyOPHK: 58.01
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