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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocnimkeHHs1, po3po6KU 11 eKOHOMIYHI OI[iHKM 3 MifiBUIEeHHs 6e3neKku, HafliitHOCTi Ta edpexTuBHOCTI BBEP npu
BUKOPUCTAHHI YJOCKOHAJIEHUX KOHCTPYKUIMHUX, TAJIMBHUX Ta MOIJIMHAJIBHUX MATEPiaJliB B KOHCTPYKIiSIX

Kominekcy TB3 apepHoro nanvsa

Ha3zBa po6oTH aHTIJIilICbKOIO:

Research, developments and economic evaluations of enhanced WWER safety, reliability and efficiency for nuclear
fuel assemblies with improved structural, fuel and absorption materials.

Pedepat yKpaiHCBHKOIO:

CucreMaT30BaHO JaHi [IPO BIACTUBOCTI, LOCBi, i IEPCIIEKTUBY BUKOPUCTAaHHS HepsKaBiounx crasen X18H10T i
EI847 sk anbTepHAaTUBHOTO MaTepiay 06070HOK TBeJliB BBEP. 3 MeTol0 nigBuilleHHs 6€3MeKH, 32 PaXyHOK
BUKJIIOUEHHS YTBOPIOBAHHS BOJHIO Ta MOKJIMBOCTI MTOCJIiyI040T0 BUOYXY IIPH TSKKMX aBapisix IPOBEIEHO
KOMILJIEKC BUIIPOOYBaHb i OCIiI)K€Hb B OOI'PYHTYBAaHHS pOOOTO CIIPOMOXKHOCTI HepxkaBitounx crasnei X18HI0T i
EI847 B sikocTi MaTepiany 060710HOK TBeJliB BBEP. 3 MeTO10 OOI'pyHTYBaHHS BapiaHTiB BUKOPUCTAaHHS HEPXKaBilOuMX
CTaJsIel B IKOCTi KOHCTPYKLIMHOTO MaTepiainy anepHoro nanusa peakropis BBEP-1000 i npoBeneHHs OLiHKA
€KOHOMIYHMX I10Ka3HUKIB 3[1ilICHEHO siiepHO-(i3ryHe IPOEKTYBaHHS aKTUBHOI 30HU PEaKTOPY 3 HOBUMU
BapiaHTamu ajivBa y BUrii TeeliB i TB3. [lokasaHo, 10 BUKOPUCTAHHS HEPKABiIOUMX CTajlell IPUBOJUTD O
HEeOOXiIHOCTI NMifiBUIIEHHS 30aradeHHs ypaHy y TBeJaxX i CKOPOYEHHIO MaJIMBHOI KOMIIaHii. BUKOHaHI eKOHOMIYHi
OIIiHKM BapTOCTi NaJIMBHOI CKJIa0BOi BUpOOHMLITBA esiekTpoeHeprii Ha AEC nokasyioTs, 110 3aMiHa CILJIaBiB
IIUPKOHII0 Ha HEP>KaBilovi CTasli MPUBOJUTD N0 MiABUIIEHHS COGiBapTOCTi esekTpoeHeprii Ha 3-6%. JJo1inbHiCTh
nifgBUILEeHHS 6e3neku peakTopisB BBEP 3a paxyHOK 3aMiHU CIJIaBiB LMPKOHIIO B IKOCTi KOHCTPYKLIIMHOTO Martepiany
S[IepHOTO NajBa Ha HepJKaBilovi cTasli MoKe 6YTH OL[iHEHO IIPYU BUKOHAHHI KOMILIEKCHOTO aHalli3y €eKOHOMIUYHOCTi
BUKOpHUCTaHHs ycix cucrem 6e3nexku Ha AEC. Y nanpsimky po3po6ku I1EJI nns AEC i CCBSII 3AEC 3a
PEKOMEHALisIMU pe3yJbTaTiB pooiT eTany 1 Ha 2-my eTani pobitT HIIP npoBeeHO MacoBUil €KCIIEPUMEHT 3
BurotossieHHs 1500 ITEJI gys CCBAIT 3AEC 3a ynockoHaneHUM npouecoM. [IpuBenieHi y 3BiTi pe3ysbTaTi CBif4aTh
IIPO aKTyaJIbHICTb i NepCIEeKTHUBHICTh POOIT Y HAIIPSIMKAX PO3POOOK IPOEKTYy X-4-3 Ta MOKJIMBICTh BUKOPUCTAHHS
OJlEpP>KaHUX Pe3yJIbTaTiB y PO3p0O6Kax KOMIIOHEHTIB aKkTMBHUX 30H (TBeJiB, [1EJI, TB3, I1C CY3) MmaiibyTHIX IPOEKTiB

peakropis Tury BBEP 3-ro noxosiHHs.

Pedepar aHIJIiHCBKOIO:

The report systematizes the data on the properties, experience, and prospects of using stainless steels Kh18N10T
and EI847 as an alternative material for WWER fuel rod cladding. To enhance safety due to exclusion of hydrogen
formation and a possibility of subsequent explosion during severe accidents, a number of test and research efforts
was taken to substantiate performance of stainless steels Kh18N10T and EI847 as the material for the WWER fuel
rod cladding. To substantiate the use of stainless steels as the structural material for the WWER-1000 nuclear fuel
and to evaluate the economic parameters, there was completed nuclear design of the reactor core with the new
fuel options in the form of fuel rods and fuel assemblies. It was demonstrated that the use of stainless steels results
in the need to increase uranium enrichment in fuel rods and to decrease the fuel cycle length. The performed
economic evaluations of the fuel component in NPP electricity production demonstrate that replacement of
zirconium alloys with stainless steels increases the electricity prime cost by 3-6%. Feasibility of enhancing WWER
reactor safety by replacing zirconium alloys as the nuclear fuel structural material with stainless steels can be
evaluated during a comprehensive cost effectiveness analysis of all NPP safety systems. In the area of absorber
element development for NPPs and ZNPP Spent Nuclear Fuel Dry Storage Facility, based on the results of R&D
activities completed under Stages 1 and 2, there was conducted a mass experiment on manufacturing of 1500
absorber elements for ZNPP Spent Nuclear Fuel Dry Storage Facility using the improved process. The results



shown in this report evidence current importance and prospects of activities for development of the project Kh-4-
3 and possibility of using the results obtained to develop core components (fuel rods, absorber rods, fuel
assemblies, RCCA) for future Generation 3 WWER reactors.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: [loC/ipKeHHs B 06T PyHTYBaHHS BUOOPY UIISXIB MiiBULEHHS HALIAHOCTI Ta

6e3MeKu NAIMBHUX, OTJIMHAIOYMX Ta KOHCTPYKLIMHUX €JIEMEHTIB aKTMBHOI 30HU peakTopiB BBEP

Ha3zpa HTII anrsi#icbKOI0: Investigations in support of the choice of the path of reliability and safety

enhancement of fuel, absorber and structural elements of VVER reactor active zone.

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTrpumaHi pe3yJIbTaTH. O6rpyHTyBaHHS BUKOPHCTaHHS HOBUX KOHCTPYKLIMHMX MaTepiasiB
FaJIy3b 3aCTOCYBaHHSL: fnepHa eHepreTrka

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: CucremaruszoBano paHi npo BIaCTUBOCTI, ZOCBI[, i EPCIIEKTUBY BUKOPUCTAHHS HEPKABIIOYUX
crasneit X18HI0T i EI847 gk asbTepHaTUBHOIO MaTepiany 000J10HOK TBesiB BBEP. [IpoBeseHO KOMILIEKC
BUIIPOOYBAHb i JOCJIiIPKEHb B OOIPYHTYBaHHSI pOOOTO CIIPOMOXKHOCTI HepkaBitounx craneil X18HIO0T i EI847 B sikocTi
marepiany 060Js10HOK TBesiB BBEP. 3nificHeHO snepHO-(]i3nyHe NpOeKTyBaHHS aKTUBHOI 30HM PEaKTOPY 3 HOBUMU
BapiaHTamu IasivBa y BUIJAi TBeliB i TB3. [lokasaHo, 10 BUKOPUCTAHHS HEPKABIIOUMX CTajlell IPUBOJUTD O
HEOOXIiJIHOCTI MiJBUIIEHHS 30ara4eHHs YpaHy y TBeJIaX i CKOPOUEHHIO NaJIMBHOI KOMIIaHii. BUKOHaHi eKOHOMIYHi
OIIiHKM BapTOCTi aJIMBHOI CKJIafoBOi BUpOoOHMLITBA esiekTpoeHeprii Ha AEC nokasyioTs, 10 3aMiHa CIIJIaBiB
IIUPKOHII0 Ha HEP>KaBilovi CTasli MPUBOIUTD N0 MiBUIIEHHS COGiBapTOCTi esekTpoeHeprii Ha 3-6%. JJouinbHiCTh
nifgBuUILEeHHS 6e3nekn peakTopiB BBEP 3a paxyHOK 3aMiHM CIJIaBiB LMPKOHIIO B IKOCTi KOHCTPYKLIIMHOIO Marepiany
SIEPHOTO NaJIMBa Ha HEPJKABiloYi CcTajli MOXe OyTH OLIiHEHO MPY BUKOHAHHI KOMILJIEKCHOTO aHaJjli3y EKOHOMIYHOCTI

BUKOPUCTaHHA YCiX CUCTEM

ConiaibHO-€eKOHOMIYHA cnpsamoBaHicTe HTII:

Bnyins HTII Ha moBKiJjis:

BnposagaskeHHs1 HTII: He snpoBamxeHo

ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 2014
3aKiHYeHHs eTaly:

Crno>kuBavi NPOAYKILii: AromHi crauuii Ykpainu

IlepcrieKTHBHI PUHKH: Kpainy, B SKux ekcrutyatyoThcst AEC

XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IloTpiOHMUI 00CAT iHBECTHILiH, THC. TPH.: 1000
IIpaBa, 0 HaAIOTHCS iHBECTOPY MiCJIsA 3aBEpPIIEHHSI POOOTH:
HasiBHicTh Oi3Hec-mJaHy: Hi
TexHiKO-eKOHOMiYHe OOrpyHTYBaHHS: Hi
IloTeHniaJIbHUH 00CAT IPOAAXKY, THC. TPH.: 0
OuikyBaHHI TepMiH OKYITHOCTi (POKiB): -

,HO,ILaTKOBa iH(l)OpMauiﬂ: OBHE PO3NOPAIKEHH~
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