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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocminKeHHs B OOIPYHTYBaHHS 3aCTOCYBaHHSI SII€PHUX MaJMBHUX LUKIIIB JJ1s1 peaKTOopiB, SIKi po3IJIsifaloThCsl B

CTPYKTYypPi aTOMHOI €HEPIreTUKU YKpaiHu

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Research to substantiate the use of nuclear fuel cycles for reactors that are considered in the structure of nuclear
energy of Ukraine

Pedepar yKpaiHCBKOIO:

[IpoBeneHi po3paxyHKM CTalliOHAapHUX MAJIMBHUX LUKIIIB 17151 BBEP-440 3 nasiuBoM ajibTepHATUBHOTO
1oCcTavyasbHMKa NI0Ka3ay, o: ®* KOHCTPyKUisg TB3 komnanii Westinghouse 3a6esnevyye BUKOHaHHS HEMTPOHHO-
(i3YHNX IPOEKTHUX KPUTEPIIB; * CTalliOHAPHI aJMBHI 3aBaHTaXXeHHsI a.3. BBEP-440 (PY B-230) enepro6okiB N21
ta N22 PAEC 3 PK ta APK xomnaHnii Westinghouse 3agoBosibHsI0Ts Bumoram HT]J Ta 32 OCHOBHUMU HEHTPOHHO-
(Di3sMYHUMU XapaKTepUCTUKaMU (TPUBAJIICTb KaMIlaHii, [1M61MHA BUTOPSIHHS NTaJINBa, Koe(illieHT! HepiBHOMIPHOCTI
Ta iH1mIi) 6JIM3bKi 4O MOTOYHUX NMaJNBHUX LIMKIIiB; ® 3alIPOINIOHOBAHI MaJMBHI LIUKJIN 32 OCHOBHUMHU €KOHOMIYHUMU
[IOKa3HUKaM!U He MTOCTYIMAIOThCS MOTOYHUM NIAJIMBHUM LUKJIaM. B po6oTi mpoBeeHi mocimKeHHs MaTepiais
000JIOHOK TOJIEPAaHTHOTO [IAJIMBa 3[JaTHOTO MaKCUMaJIbHO NIePEUIKOIKATH PO3BUTKY BaXXKUX aBapiil Ha AEC.
[IpoBegeHi gocnigKeHH NoKa3aiy, o WBUAKICTb KOpo3ii cristaBy 42XHM Maiike B 9 pasiB MEHIIA 3a MBUIKICTb
Kopo3ii aycTeHiTHOI HepykaBitouoi ctasni mapok 06X18HI10T ta 08X18HI10T i 36iraeThbcs 3i MIBUAKICTIO KOPO3ii
LIUPKOHIEBOTO CIIJIaBy 3 XpPOMOBUM NOKPUTTAM. [TokazaHo, 0 Kopo3id cinasy 42XHM npoTikae 3 HU3bKOIO
IIBUJIKICTIO PO3YMHEHHS BEPXHiX OKCUIHUX LIAPiB, 3aBASKA YOMY OyZe BiICyTHE HaJIMipHE HaBaHTaK€HHSI Ha
CUCTEMY OYUIIEHHS TEIJIOHOCIS [IEPUIOro KOHTYPY Bill aKTUBOBAHUX IIPOYKTIB KOPO3ii, @ TAKOX HE MPU3BELE [0
IiIBUIIEHHS JO30BUX HABAaHTaXXE€Hb HA 0OCJIYTOBYIOUNII TIEPCOHAJ. B yMOBax MaKCMMasibHUX IPOEKTHUX aBapiii,
TOB'SI3aHUX 3 MTePEerpiBoM aKTUBHOI 30HU, KiJIbKiCTh BOJIHIO, 1[0 BUIIISITUMETHCS IIPU OKUCJIEHHI 000JI0HOK,
BUTOTOBJIEHUX 3i crisiaBy 42XHM, 6yzie B IeCSITKY Pa3iB MEHIIA B IIOPiBHSIHHI 3 LUPKOHieBUM cIIaBoM. OJIHaK, 171
3aCTOCYBaHHS 11bOTO CIIJIaBY y IKOCTi 000JI0HOK TBeJ y BBEP, 3 MeTOI0 3MeHIIIeHHS Tapa3uTHOTO 3aXOIJIEHHS
TEIJIOBUX HEUTPOHIB, HEOOXiIHO BUKOHATU KOHCTPYKLINHY afanTaliiio, ONHUM 3 eTalliB 5IKOi 6yJie 3MEeHIIEeHHS

TOBIIMHY CTiHKHU IO MEXI, SIKa HE IIPU3BeJe 0 BTPATH ii CTIMKOCTI.

Pedepar aHIJIiHCBKOIO:

Calculations of stationary fuel cycles for WWER-440 with fuel from an alternative supplier showed that: « the
design of Westinghouse's fuel assemblies ensures the fulfillment of neutron-physical design criteria; * stationary
fuel loads a.z. WWER-440 (RU B-230) of Units N21 and N22 of RNPP with RK and ARC of Westinghouse meet the
requirements of NTD and the main neutron-physical characteristics (duration of the campaign, depth of fuel
burnout, unevenness coefficients, etc.) are close to the current fuel cycles ; * the proposed fuel cycles are not
inferior to current fuel cycles in terms of key economic indicators. The paper studies the materials of the shells of
tolerant fuel that can prevent the development of severe accidents at nuclear power plants. Studies have shown
that the corrosion rate of 42HNM alloy is almost 9 times lower than the corrosion rate of austenitic stainless steel
grades 06X18H10T and 08X18H10T and coincides with the corrosion rate of zirconium alloy with chrome coating. It
is shown that the corrosion of the 42HNM alloy proceeds at a low rate of dissolution of the upper oxide layers, so
there will be no excessive load on the primary coolant purification system from activated corrosion products, and
will not increase the dose to service personnel. Under conditions of maximum design basis accidents associated
with core overheating, the amount of hydrogen released during the oxidation of shells made of 42HNM alloy will be
ten times less than that of zirconium alloy. However, to use this alloy as fuel shells in WWER, in order to reduce
the parasitic capture of thermal neutrons, it is necessary to perform structural adaptation, one of the steps of
which will be to reduce the wall thickness to the limit that will not lose its stability.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: Po3paxyHOK CTal[iOHAPHUX MaJMBHUX LUKIIB it BBEP-440 3 manusom
asIbTEPHATUBHOTO NOCTavYaIbHUKA. MaTepiasio3HaByi OCiTKEHHS B OOI PyHTYBaHHS 3aCTOCYBaHHS
KOHCTPYKLIMHUX MaTepiasiB TOJIEpaHTHOIO NIaJIMBa Ta HEUTPOHHO-(Di3N4HI PO3PaXyHKU OCHOBHUX XapaKTEPUCTHUK

TBEJIiB JIETKOBOJHUX €HEPreTUYHUX PEAKTOPIB 3 IUMHU MaTepiajaMu

Hazpa HTII anrsiiicbKo10: Calculation of stationary fuel cycles for WWER-440 with fuel from an alternative
supplier. Materials research in the substantiation of the use of structural materials of tolerant fuel and neutron-
physical calculations of the main characteristics of fuel rods of light-water power reactors with these materials

HTII, sixy nepezn6a4asiocsi CTBOPUTH:
Ipuyunu, yepes siki HTII we 0yJi0 cTBOpeHo:
OTpuMaHi pe3yJIbTaTH: AHaniTu4Hi MaTepianm
T'asry3pb 3aCTOCYBaHHSI. s/iepHa €HEPreTHKa
PeecTpariifiHuil HOMep KapTKH Te€XHOJIOT1i:

Omnuc HTII: Mera npoBenenux nociimkens: - IpoBegeHHs GyHIaMeHTaIbHUX AOCTIIKEHb Ta PO3POGOK
CTallioHapHUX NaJIMBHUX LMKJIB 3 MiJIBUILIEHOIO [IOTY)XXHICTIO 3 nanrMpoM Westinghouse 3a nporpamoro
nuBepcudikauii sgepHoro nanuea st AEC Ykpainu gis peakropis BBEP-440 enepro6sokis PAEC-1Ta PAEC-2. -
OI}iHKa OCHOBHUX KOPO3iMHUX (LIBUIKICTh KOPO3ii IpY HOPMaJIbHUX YMOBAX €KCILTyaTallii, IOpymeHHsIX
HOPMaJIbHUX YMOB i T.7,.) i 11epHUX (IIOIJIMHAHHS HEUTPOHIB, 3MiHa i30TOITHOTO CKJIay, paflioaKTUBHICTb MicCJIs
OIPOMiHEHHS], CIIEKTP PaflioaKTUBHOCTI Ta iHIIL.) XapaKTEPUCTUK MaTePiaJliB 3aXUCHUX ITOKPUTTIB HAa IIOBEPXHI
0060JIOHKOBUX TPY6 3 LIMPKOHI€BUX CILJIaBiB 200 B SIKOCTi aJIbTEPHATMBHUX LJUPKOHIEBOMY CILJIABY 17151 BUOOPY

ONTUMAJIbHOTO KOHCTPYKIIITHOrO MaTepiasy NajauBHOI 000JIOHKY TOJIEPAHTHOTO NaIuBa.

ComniannbHO-eKOHOMIYHA cupsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI nmpoaykKuii (Matepiasis,

TEXHOJIOTI} TOMIO) AJ11 3a0€3MeYeHHs eKCIIOPTHOTrO NMOTEHIialy Ta 3aMillleHHIO iIMIIOPTY
Bnyiue HTII Ha mOBKiJIS:
BnposagskeHHst HTII: He snpoBamxeHo
ITpakTHyHa peasnisanis HTII
IloyaTok eramy:
3aKiHYeHHS eTaly:
Crnio>KHuBavi NPOAYKILii:
IlepcneKTHBHI pUHKH:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0GCAT IHBECTHILIH, THC. TPH.:
IIpagBa, 0 HaAAKOTHCS iIHBECTOPY MicJIsl 3aBepIIEHHST POGOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaILHU 0OCAT IIPOAASKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (pPOKiB):
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