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PaxyHOK IigBUIIEHHS HOMIHaJIILHOI ITOTYKHOCTI Ta MOJEPHi3alii TeEpMiYHUX ONOPIB TEMJIOBUAIAIOYMX €JIEMEHTIB,
0COOJIMBY aKTyaJIbHICTh CTpaTerii MiABUILEHOI HOMiHA/ILHOI IOTYKHOCTI Ta MifiBUIIEeHOI TPUBAJIOCTI MaJMBHOI
KaMIIaHi MalOTh Y Cy4aCHUX €KCTPEMAJIbHMX YMOBAX BOEHHOTO 4acy, 110 XapaKTE€PU3YIOThCS 3HAaYHUM 3HIDKEHHSIM
PiBHS MIOTY>KHOCTI reHepalii esekTpoeneprii. BinlloBinHO 40 4AEPHOr0 3aKOHOLABCTBA YKpaiHy, a TaKOX
[IepeloBOr0 Mi>KHapOAHOTO NOCBiy MOJepHi3alis cTpaTeriil eKCcIuIyaTalii, 11aHoBUX BUNTPOOYBaHb, TEXHIYHOTO
00CJIyTOBYBaHHS i PEMOHTY CUCTEM BRKJIMBUX J1J151 0€3I€KU SIIePHUX €eHepreTUYHNX YCTaHOBOK [TIOBMHHA OyTU
3aCHOBAHA Ha JIOCTaTHIiX OOTPYHTYBaHHsIX (KBasidikallii) po3paxyHKOBUMU 200 €KCIIEPUMEHTAILHUMU METOAMHU,
110 i BU3HAYa€ aKTyaJIbHICTb, METY Ta 3aBAAHHS po60TU. MeTo10 POGOTH € pOo3poOKa MeTOiB KBasidikaii
MOJepHi3aliil cTpaTeriil eKCcIulyaTalii, 1JIaHOBUX BUIIPOOYBaHb, TEXHIYHOI'O OGCIIYTOBYBAHHS i PEMOHTY CUCTEM
BXJIMBUX [1J151 O€3I1EeKU SIIEPHUX €HePreTUYHUX YCTaHOBOK 3 BOJIO-BOJSIHUM €HEPreTUYHUM PeakTOPOM JJIs
nifABUILEHHS 6e31eKU Ta €(PEeKTUBHOCTI eKCIITyaTallii aTOMHOI eHepreTuku YKpainu. OCHOBHI 3aBJIaHHS pOOOTH:
aHaJli3 IPOEKTHUX i MEPCIIEKTMBHUX CTPATETIN EKCITyaTallii SIepHUX eHEPreTUYHMX YCTaHOBOK, a TAKOX
HOPMAaTHMBHOI Ta METOAUYHOI 6231 MoZiepHizallii cTparteriii ekcriyyarallii, IJ1aHOBUX BUIIPOOYBaHb, TEXHIYHOTO
00CJIyTOBYBaHHSI i PEMOHTY CUCTEM BaKJIUBUX [1J151 6€3MEKU SI€PHUX €HePreTUYHUX YCTaHOBOK 3 BOJ0-BOJSIHUM
€HEPreTUYHUM PEeaKTOPOM; pO3POOUTH abTePHATUBHU AeTepMiHiCTUYHNIT MeToA, KBastidikalii cTparterii
eKCIIyaTalii peakTopiB Ha NMiIBUILIEHIM TPUBAJIOCTI NAJMBHUX KaMIIaHill 32 PaxyHOK IiBUIIEHHS HOMiHAJIBHOI
IIOTY>KHOCTI Ta MOJEPHi3alil TepMiYHUX ONOPIB TEIVIOBUAISIOYNX €JIEMEHTIB; aJJallTyBaTH PU3UK-OPi€HTOBAaHUN
niaxin onTuMmisalii cTparterii JIaHOBUX BUIIPOOYBaHb, TEXHIYHOTO OOCIIYTOBYBAHHS i PEMOHTY Y PEXKAMax
IiBUIIEHOI HOMIHANIBHOI MOTYKHOCTI Ta /a0 MiABUILIEHOI TPUBAJIOCTI MAJIMBHOI KAMIIaHil; aHali3 pe3yJbTaTiB
onTuMizallii NepioguYHOCTI IIJIAHOBUX BUNPOOYBaHb CUCTEM BaXKJIMBUX [J1s1 6€3M1eKU Y pesKUMax MiJiBUIeHO]
HOMIiHaJIbHOI IOTY>KHOCTI Ta,/ab0 MiABUILIEHOI TPYUBaJIOCTI NaJIMBHOI KaMIaHii. [Ipy BUKOHaHHI JycepTaLiiiHUX
IOCJiIKeHb IIPOBELEHO aHaJi3 IPOEKTHUX Ta IIEPCIEKTUBHUX CTPATETii eKCIlyaTallii IepHNUX eHepPreTUYHUX
YCTaHOBOK, a TAKOX METOAMYHOI i HOpMaTUBHOI 6a3u MOJiepHi3alii cTpaTerii ekcryaTaliii, 1J1aHOBUX BUIIPOOYBaHb,
TEXHIYHOTO 00CJIyTOBYBAHHS i pEMOHTY CUCTEM BaXXJIMBUX /J1s O€3I1EeKU sII€PHUX €HEPreTUYHUX YCTAaHOBOK 3 BOJIO-
BOJSIHMM €HEPreTHYHUM PeakTopoM. IIpoBesieHo aHasli3 BiloMUX MiAXO0iB PO3PaxyHKOBOI KBaidikallii crparerii
eKCIulyaTalii SiepHUX €HEPreTUYHUX YCTAHOBOK 3 BOJO-BOJASIHMM €HEPreTUYHUM PEAKTOPOM B PEXXUMAX
niABUIEHOI HOMiHaJIBHOI ITOTYXXHOCTI Ta,/ab0 MifBUIIeHOi TPUBAIOCTI IaIMBHOI KaMIlaHill. Bnepie po3pobieHo
IeTepMiHICTUYHMI MeTog, KBasidikauii cTparerii ekcryaratii siiepHUX eHepreTHYHUX YCTAaHOBOK Ha MifBUIIEHIN
HOMIHAJIbHIN NOTY>KHOCTI 1 IiABUILIEHIN TPUBAJIOCTI NAaJIMBHOI KaMIIaHil, 3aCHOBaHUI Ha KPUTEPIAX
TEPMOAVNHAMIYHOI TO/IiGHOCTI MPOEKTHUX i MOJIEPHI30BAHNX POOOYNX Ta aBAPiHUX PEXKUMIB. AlIAIITOBAaHO PUBUK-
Opi€eHTOBaHUI METO[] ONITUMI3alLlii 1epioAMYHOCTI IIAHOBUX €KCIIJTyaTallifHUX BUNIPOOYBaHb CUCTEM BAXJIUBUX J1J15
0€e3MeKU SIEPHUX EHEePreTUYHUX YCTAaHOBOK Y POOOUNX PEKMMAxX PeaKkTopa 0 YMOB CTPATeTii MifBUIIEeHO]
TPUBAJIOCTI NAJMBHOI KaMIIaHiil Ta MiIBUILIEHOI HOMIHAJILHOI TOTY>KHOCTI i3 ypaxyBaHHSM 301/1bII€HHS TPUBAJIOCTI
pobounx pexxrMiB peakTopa. Ha 0CHOBI ajariToBaHOTO 10 YMOB CTparTerii NiiBUIeHOI HOMiHA/IbHOI IOTYKHOCTI i
IiABUILEHOI TPUBAJIOCTI NAJIMBHOI KaMIIaHill pUBUK-OpPi€EHTOBAHOTO METOMY ITPOBEEHO KBasi(ikallito cTpaTerii
onTUMi3alii NepioguYHOCTI eKCIIyaTaliiHUX BUIIPOOYBaHb HACTYITHUX CUCTEM O€3IIE€KU: CUCTEMU aBapiiHOTrO
OXOJIOI)KEHHS aKTUBHOI 30HM PeakTopa HaCOCAMH BUCOKOTO Ta HU3bKOT'O THUCKY, CUCTEMHU IiJKMBJIEHHS Ta 60OPHOTO
PeryjioBaHHS TEIJIOHOCIS, CUCTEMU aBapifHOTO MiIKMBJIEHHS! IapOreHepaTopiB y pOOOUYNX PeXXUMax peakropa Ha
NiABUILEHIM HOMiHAJIBHIN NOTY>KHOCTI i NiBUILIEHI} TPMBAJIOCT] NAJIMBHOI KaMIIaHil. Y pe3ysbTaTi KBamidikauii
BCTaHOBJIEHO, 1[0 ONTHMaJIbHA NEePiOANYHICTb €KCIITyaTalilHUX BUIIPOOYBaHb CUCTEM 6€311eKH y POO0UYUX
pekumax MifBuIleHoi HOMiHaIbHOI IIOTY>KHOCTI 117151 IiBTOpapiuHoi nanuBHOi KamaHii y 3-4 pasu 6isblia 3a
IIPOEKTHY.

2. The dissertation is devoted to the modernization of design strategies for the operation, testing, maintenance
and repair of systems important for the safety of nuclear power plants, which are determined by the following
provisions: technological regulations for the safe operation of nuclear power plants with a water-water power
reactor, strategies for scheduled testing, maintenance and repair of systems important for safety are established a
priori without sufficient justification and do not take into account the long-term experience of nuclear power
plants operation. Strategies for operating nuclear reactors with extended fuel campaign duration by increasing



rated power and modernizing thermal resistance of fuel elements may be promising for improving the efficiency of
nuclear power in Ukraine. strategies for increased rated power and extended fuel campaign duration are especially
relevant in the current extreme wartime conditions characterized by a significant decrease in power generation
capacity. According to the nuclear legislation of Ukraine, as well as international best practices, modernization of
operation strategies, scheduled tests, maintenance and repair of systems of nuclear power plants important for
safety should be based on sufficient justification (qualification) by computational or experimental methods, which
determines the relevance, purpose and objectives of the work. The aim of the work is to develop methods for
qualifying modernization of operation strategies, scheduled testing, maintenance and repair of safety-critical
systems of nuclear power plants with a water-water power reactor to improve the safety and efficiency of nuclear
power in Ukraine. Main tasks of the work: to analyze design and future operation strategies for nuclear power
plants, as well as the regulatory and methodological framework for modernization of operation strategies,
scheduled testing, maintenance and repair of systems important for the safety of nuclear power plants with a
water-water power reactor; to develop an alternative deterministic method for qualifying the strategy of reactor
operation for extended fuel campaigns by increasing the rated power and modernizing the thermal resistance of
fuel elements; to adapt a risk-based approach to optimize strategies for scheduled testing, maintenance and repair
in modes of increased rated power and /or extended fuel campaign duration; to analyze the results of optimizing
the frequency of scheduled testing of safety-sensitive systems in modes of increased rated power and /or
extended fuel campaign duration. During the dissertation research, the author analyzed the design and
perspective operating strategies for nuclear power plants, as well as the methodological and regulatory framework
for modernizing the operating strategy, scheduled testing, maintenance and repair of systems important for the
safety of nuclear power plants with a water-water power reactor. The paper analyzes the known approaches to the
calculation qualification of strategies for the operation of nuclear power plants with a water-water power reactor
in the modes of increased rated power and/or increased duration of fuel campaigns. For the first time, a
deterministic method for qualifying the strategy for the operation of nuclear power plants at increased rated
power and extended fuel campaign duration has been developed based on the criteria of thermodynamic similarity
of design and modernized operating and emergency modes. A risk-based method for optimizing the frequency of
scheduled operational tests of systems important for the safety of nuclear power plants in reactor operating
modes has been adapted to the conditions of the strategy of extended fuel campaign duration and increased rated
power, considering the increase in the duration of reactor operating modes. Based on the risk-oriented method
adapted to the conditions of the strategy of increased rated power and extended duration of fuel campaigns, the
strategy for optimizing the frequency of operational testing of the following safety systems was qualified:
emergency cooling systems for the reactor core using high and low pressure pumps, systems for coolant feeding
and boron control, emergency feeding systems for steam generators in reactor operating modes at increased rated
power and extended fuel campaign duration. As a result of the qualification, it was established that the optimal
frequency of operational tests of safety systems in operating modes of increased rated power for a one-and-a-
half-year fuel campaign is 3-4 times higher than the design frequency.
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VIII. 3aKkJII04Hi BiZoMOCTi

BiiacHe IIpi3Buine Im'sa I1o-6aTbKOBI Tys Banepit OmensHoBuY
TOJIOBH pagu

BsiacHe IIpizBuie Im'sa ITo-6aTbKOBI Ty3 Banepiii OMmensaHoBUY

rOJIOBYIOYOTO Ha 3aCiflaHHi

BignosigasnbHuii 3a ni,ILI‘OTOBKy Ocranoseup AHApiit OseKcaHIpOBUY

00JIiIKOBHX JOKYMEHTIB



PeecTtpaTop VYKpIHTEI

KepiBHuk Bigginy YKpIHTEI, mo €
BiZITIOBiZAaILHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

OistJIBHOCTI




