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Pedepar:

1. Incepranist npUcBsiYeHa OO PYHTYBAHHIO O€3I1EKM CUCTEM I10BOIKEHHS 3 BiipallbOBAaHUM I1aJINBOM PEAKTOPIB
BBEP-440, BBEP-1000 ta PBIIK-1000 3 BpaxyBaHHSIM 3MiHM PO3MHOXYIOYMX BJIACTUBOCTEN SIEPHOrO I1aJIMBa B
pe3yJbTaTi HOro eKcIyaTtallii 6e3 3H>KEeHHS iCHy04oro piBHs sepHoi 6e3nexu. Po3po6eHi Ta BpoBaKeHi
HayKOBO-TEXHiYHi OCHOBU BUKOPUCTaHHS [JINOMHYU BUTOPSIHHS BiJITpaljbOBaHOro sepHoro nanusa (BATIT) sk
(akTopy 6e3neKku rpu aHamisi 6e3neKy CUCTEM MOBOKEHHS 3 BiflIpalibOBaHUM NajuBoM peakTopis BBEP ta PBIIK
D715 3HVDKEHHST HaJIJIMIIKOBOTO KOHCEPBATU3MY, IPUTAMAHHOTIO MifX01y, 3a SIKOTO BCE MaJINBO BBAKAETHCS CBLKUM.
Lle no3BOJIsIE GinbIll peasbHO OLIHUTU PO3MHOXKYIOUi BJIACTMBOCT] OIIPOMIHEHOTrO NajuBa Ta, BUXO[SIUH 3 L[bOTO,
MaKCHMMAaJIbHO 3aMIOBHUTHU CHUCTEMY IIOBOIKEHHS 3 AJIMBOM Ta 3MEHIIUTY HEOOXiIHY KiJIbKiCTh JOJATKOBUX
[IOIJIMHAYIB [IJIs1 IiATPUMKU PETJIAMEHTOBAHOIO PiBHS MIIKPUTUYHOCTI. 3aBISIKY LIbOMY 3HWKYETbCS BAPTICTh

noBoyKeHH 3 TB3 Ta KiJbKiCTh pa/li0aKTUBHUX BiIXO/iB SI€PHOI YCTAHOBKU B LIIJIOMY. Y pe3yJIbTaTi BAKOHAHHS



IIOCTABJIEHUX y AMCEPTaLiiiHill poOOTi 3a7a4 Briepuie 6ysia BUKOHAaHA [TOBHA Ta LIiJliCHA HAYKOBO-TEXHIYHA poboTa:
Bif aHasi3y pO3MHOXYIOUMX BiacTuBocTel BT pisHOro THIY 1O PO3POOKY METOAMNYHUX ITiTXOMiB i BIIpOBalKeHHS
BpaxyBaHHS IJIMOMHY BUTOPSIHHS NIaJIMBa B aHAJIi3 sllepHOi 6e31eKky cucTeM noBoykeHHs 3 BAIL. Po3pobieni
MiIXOOU, MOZEJIi Ta pEKOMEH ALl € IPUUHATHUMMU 17151 BCix cxosuly BAIT peakropis BBEP-1000 ta PBITK-1000 B
Ykpaisi. Lle 103BoJis€ 3pOGUTH BUCHOBOK, 1[0 PE3YyJIbTATH POOOTH MOXKYTb OyTH 3aCTOCOBaHi Ha BCiX cucTeMax
noBojkeHHs 3 BSIT 3a3HaueHux TUIIIB peakTopiB, a po3pobJieHi Mifxony Ta peKoMeHIalii MoXXyTb OYyTU OCHOBOIO
L7151 pPO3POOKYM OOI'PYHTYBaHHSI BpaxyBaHHS [VIMOMHY BUTOPSIHHS [1aynBa Oy/ib-sKUX peakTopiB. HaykoBe 3HaYeHHs
IucepTaliiiHOI po60TH MOJIsITae Y OTPUMaHHI aBTOPOM O0COOMCTO HACTYITHUX pe3yJbTarTiB: 1. Bnepiie po3pobeHi
HAyKOBO-T€XHiYHi OCHOBYU BpPaxXyBaHHS [MIMOMHY BUTOPSIHHS N1AJIMBA B aHAJIi3i siepHOi 6e3M1eKu CUCTeM
MMOBOXEHHS 3 BiflIpalibOBaHUM siiepHUM ManuBom peakTopis BBEP ta PBIIK B Ykpaini. 2. Po3po6ienuit niaxin,
I03BOJIsSIE BUKOPUCTOBYBATU CEPEIHI NapaMeTpuy eKCIulyaTallii maauBa y peakTopi 6€3 MOJeII0BaHHs icTopii
onpomineHHs koxHoi TB3. 3. Biepuie nposeieHO BCcebidHe JOCIIIPKEHHS BILJIMBY iCTOPii OIPOMiHEHHS i
TEXHOJIOTIYHUX XapaKTePUCTUK sAepHOro nanusa peakropis BBEP i PBIIK Ha fioro i30TONHUM CKjaz Ta
PO3MHOXKYIOUi BJIACTMBOCTI IiJ, yac 36epiraHHs y 3aJIe5KHOCTI Bif] IJIMOMHY BUTOPSHHSL. 4. Briepiue BU3HauY€HO
KOHCEPBAaTUBHUH, BiTHOCHO PO3MHOXYIOUMX BJIACTUBOCTEN CUCTEM IIOBOIKEHHS 3 MTAJIMBOM, i30TONHUN ckiaf, BT
peaxtopiB BBEP 1000 ta PBITK-1000. 5. Biepuie po3po6sieHui Ta 00rpyHTOBaHUI KOHCEPBATUBHUI [IPOCTOPOBUIA
posnogin suropsiHHs y BAIT peakropis BBEP-1000 Ta PBIIK 1000 s 3a6e3ne4eHHs KOHCEPBATU3MY OL[iHOK
KPUTUYHOCTI CUCTEM TNOBOAKEHHS 3 BAII, gKni1 BUMaraeTbCsi HOpMaTUBHMMU IOKYMEHTaMU YKpaiHu. 6. Briepiue
IIPOBEJIEHO OOI'PYHTYBAHHS 3aCTOCOBHOCTI BUOPAHOTO IMepeJIiKy i30TOMiB i pO3MOiNny BUTOPSIHHS 117151 IXHBOTO
BpaxyBaHHS Y po3paxyHKax KpUTUYHOCTI. Ha 6a3i mpoBefieHNx JoCiIKeHb po3pobiieHe i BIpoBaJyKeHe
BpaxyBaHH ITIMOWHY BUTOPSIHHS AJ14 nanua peakropis BBEP 1000 npu o6rpyHTyBaHHi si€pHOi 6e3neKku
3aBaHTaXXEHHs KOHTelHepiB cyxoro cxosuia BAIT (CCBAIT) BK3-BBEP Ha 3anopisbkiit AEC Ta BpaxyBaHHS
IJIMOUHY BUTOPSIHHA nasnuBa peaktopis PBITK-1000 npu o6rpyHTyBaHHS sfiepHOi 6e3neku cxopuma CBATI-1
JepskaBHOTO crieliianizoBaHoro nifgnpruemcTsa "HopHobunbcbka AEC". Kito4oBi cy10Ba: BUTOPSIHHS M1aJIUBA,

KPUTWYHICTB, 30€epiraHHs, i30TONHUN CKJafl, aHasli3 6€3MeKU.

2. The thesis focuses on safety justification of VVER-440, VVER-1000 and RBMK-1000 spent fuel management
systems, considering changes in the multiplication properties of nuclear fuel during operation without reduction
in the level of nuclear safety. The scientific and technical basis for burnup credit during safety analysis of VVER
and RBMK fuel management systems has been developed and implemented to decrease excessive conservatism
associated with the approach when all fuel is regarded as fresh. This allows more realistic assessment of the
multiplication properties of irradiated fuel and, hence, allows the fuel management system to be filled to the
extent possible and the number of absorbers required to keep the system subcritical to be decreased. Which
reduces the cost of handling of fuel assembly and amount of radioactive waste from nuclear facility. As a result of
the implementation of the tasks set in the thesis, for the first time a complete and integrated scientific and
technical work was performed: from the analysis of multilplication properties of spent fuel of various types to the
development of methodological approaches and the implementation of the fuel burnup credit in the nuclear safety
analysis of spent fuel management systems. The developed approaches, models and recommendations are
acceptable for all storages of VVER-1000 and RBMK-1000 reactors in Ukraine. This allows me to conclude that the
results of the thesis can be applied to all spent fuel management systems of these types of reactors, and the
developed approaches and recommendations can be the basis for developing a justification for taking into account
the fuel burnup of any reactors. The scientific significance of the thesis consists in obtaining the following results
personally by the author: 1. For the first time, scientific and technical principles for taking into account the fuel
burnup in the nuclear safety analysis of spent fuel management systems for VVER and RBMK reactors in Ukraine
have been developed. 2. The developed approach allows the use of average fuel operating parameters in a reactor
without simulating the irradiation of each fuel assembly. 3. For the first time, the effect of irradiation and process
characteristics of VVER and RBMK nuclear fuel on its isotopic composition and multiplication properties during
storage depending on the burnup has been comprehensively studied. 4. For the first time, the conservative, in
terms of multiplication properties of fuel management systems, isotopic composition of VVER-1000 and RBMK-



1000 spent fuel, has been defined and can be used for safety justification. 5. For the first time, the conservative
spatial distribution of burnup in VVER 1000 and RBMK-1000 spent nuclear fuel has been determined and justified
to ensure conservatism of criticality assessments of spent fuel management systems required by Ukraine's
regulatory documents. 6. For the first time, the applicability of the chosen list of isotopes and burnup distribution
for their credit in the criticality calculations has been justified. Based on the research carried out, a burnup credit
in nuclear safety justification has been developed and implemented for containers of the dry spent fuel storage
facility at the Zaporizhzhya NPP (ventilated storage casks) for VWVER-1000 fuel and for wet spent fuel storage
facility (ISF-1) at the Chornobyl NPP for RBMK-1000 fuel. Keywords: fuel burnup, criticality, storage, isotopic
composition, safety analysis.
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