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Pedepar:

1. luceprarnis npucBs4YeHa aKTyaJbHUM NIUTAHHSIM ONTHMI3allii CTpaTeriil J1aHOBUX PEMOHTIB KPUTUYHO BaKJIMBUX
CHCTEM, HeOOXiHUX 7151 6€3[1eKU aTOMHUX €JIeKTPOCTaHLiil. Ha OCHOBI BUYEPIIHOTrO aHasli3y Mi>XKHAPOJHOIO Ta
BITUM3HSIHOTO JOCBiNly IIJIaHYBaHHS PEMOHTIB aTOMHUX eJieKTpocTaHLiil (AEC) 6ysu chopMysiboBaHi HOBI Ta
BI,OCKOHAJIEH] CTpaTerii, CipssMOBaHi Ha MifBUIIEHHS €(EKTUBHOCTI Ta Pe3yJIbTaTUBHOCTI MJIaHOBO-
nonepexyBanbHuX peMoHTiB (I1I1P). Po3pobiieHa cTparteris [1y1aHOBO-TIONepeIKyBaJIbHUX PEMOHTIB €Hepro6JIoKiB
3 peakropamyu BBEP-1000 Ha 0CHOBi lepe0BOro Mi>kKHapOHOTO Ta BiTYM3HSIHOTrO NposeneHHs [I1P, ska
3a6e3neyvye KoedillieHT BUKOPUCTaHHS BCTaHOBJEHOI NOTYy>XHOCTI (KBBIT) moHan 80%, 1110 103BOJISIE€ MiTBULIUTH
eKCIUTyaTaliiiHy e(eKTUBHICTb 1O IIPOEKTHOTO piBHA. Po3pobieHo mogepHizauii crparerii [1TIP akTUBHUX cucTemM
6e3nexu (ACB) Ha OCHOBI pU3UK-OPi€EHTOBAHMUX METOJiB OIITUMI3allii epioAnYHOCTi IPOBE€HHS JIAHOBUX
PEMOHTIB i BUNpobyBaHb. Kpurepisgmu ontumisanii A1 MOJIEpHi30BaHUX CTPATETil € iMOBIPHICHI IOKa3HUKU
MaKCUMaJIbHOI HaZliHOCTI 3a6e3nevyeHHs QyHKLiN 6e3nexku. [lapameTpu onTuMisauii - TOKa3HUKU SIKOCTI

TeXHIYHOTo 06c1yroByBaHHs (TO) peMOHTHOTO [1epCoHay, IEPiOJUIHOCTI TPOBeLeHHS MJIaHOBOro TO, KOHTPOJIIO



texHiuHoro ctany (KTC) i pesysnbrariB Bunpobysanb ACE y po6ounx pexumax Ha NOTYKHOCTI peaKkTopa.
Po3pobieHa MmozepHizallisi cTpaTeriii eKCIIyaTaliiiHoro KOHTPOJII0 MeTajly CHUCTeM TPYOOIIpOBO/IiB €Hepro6IoKiB
AEC Ha OCHOBi pU3UK- OPi€HTOBaHMX METO/IB 3 ypaxyBaHHIM IIPIOPUTETHOCTI ITOKA3HUKIB HAAIMHOCTI SIK 115
6e3MeKw, Tak i 1j1s1 HOpMaJIbHOI eKcIlTyaratlii. lle Bkytoyae BUBHaY€HHS [1ePiOAUYHOCTI Ta 0OCSTIB
€KCILJTyaTalliiiHOro KOHTPOJIIO MeTasy sl MiHiMi3auii pu3uKy BigmMoB Po3p0o6s1eHO HOBUIT pU3UK-OPi€HTOBAHUM
MeToJ, o0I'pyHTyBaHHs MoJepHizalii ctpaterii KTC Tennoo6minHux Tpy6ok naporeneparopis (TOT I1I') y npoueci
[ITIP Ha ocHOBI focBiny i pe3ysnbTatiB nposeaeHux paxime TO /KTC. MogepHizoBaHa Ha OCHOBI PO3p06JIEHOTO
METO/ly CTpaTerist jae 3MOTY iCTOTHO CKOPOTUTU TpuBaslicTs [1T1P ycboro enepro6sioka. [TpoBeseno kBamidikalito
Ta MOJIEpHi3allilo cTpaTerii IJ1aHOBUX PEMOHTIB 00JIaJHAHHS Ta TPyOOIIPOBOLIB CUCTEM BRXJIUBUX [1J1s 6€311eKn
(CBB) AEC, Ha OCHOBI BiJOMUX METO/IiB OO PYHTYBaHHS KOHIeMN1ii "PeMOHT 3a TexHiuHUM cTaHOM". [IporHo3yeThCs,
1110 TPaKTUYHA peasisallisi po3pobsaeHux MeToiB i cTpaTteriit Ha AEC Ykpainu go3sonuts nocsarry KBBIT nonag,
90%, 1110 3a6€3Me4YnThb NOJablIE MiABULIEHHS €eKCIITyaTalilHO] e(peKTUBHOCTI YKPaiHChKOI S11€pHOi €HEPreTUKU.
HaykoBa HOBU3HA OTpUMaHUX pPe3yJbTaTiB YIOCKOHaJIEHUH BilHOCHO 00J1aCTi 3aCTOCOBHOCTI pU3HK- OPi€HTOBaHUM
METOJ], OO PYHTYBaHHSI CTpaTeril 1aHOBUX peMOHTIiB ACB, 110 I'PYHTYeTbCsI Ha BapiloBaHHI NepioAUNYHOCTI
IIPOBEJI€HHS MIJIAHOBUX PEMOHTIB i BUIIPOOYBaHb Y peXkKuMax pob0TU peakTopa Ha MOTYKHOCTI . YIOCKOHaIeHU
BiJHOCHO 00J1aCTi 32CTOCOBHOCT] PU3UK- OPi€EHTOBAaHMI METOM, OOIPYHTYBaHHS CTpaTeriil aaHoBuX peMoHTiB ACB 3
ypaxyBaHHAM sKocTi nposegeHHs TO/KTC peMOHTHUM epcoHanoM. MoziepHi3oBaHa CTpaTerist JIaHOBUX
pemoHTiB ACB , 3aCHOBaHa Ha KpUTEPisxX 3a6e3edeHHs /MiABUILEHHS HaiMHOCTi BUKOHAHHS (PYHKLiN 6€3MeKu
MogepHizoBaHa cTpaTerisi KOHTPOJIIO MeTay Tpy6orpoBoziB CBB, 1o IrpyHTyeTbCs Ha MiHiMi3awii 06cAriB
KOHTPOJIIO Ta 6araTopiBHEBiM Moiesi IMOBIPHICHUX MOKa3HUKIB 6e3neku. HoBuil pu3nuK-OpieHTOBaHUII METOT,
OOIpyHTYBaHHS cTpaTeriit KoHTpoJo LinicHocti TOT I1T, mo IpyHTyeThCS HAa JOCBiAi Ta pe3yJibTaTax oNepeaHix
KTC. MogepHizoBaHa CcTpaTeriss pEMOHTY 3a TEXHIYHMM cTaHOM CBDB Ha OCHOBI BOTIapaMeTPHUYHOI MO e
BM3HAYaJIbHUX [TI0KAa3HUKIB 6e3neKu. [IpakThyHa LiHHICTb Pe3y/bTaTiB pOOOTH IOJISTAE Y MifBULeHHI e(DeKTUBHOCTI
eKcIulyaTalii siiepHoi eHepreTuku YKpaiHu. BnpoBanikeHHs B eKCIUlyaTaliliHy IPakTUKy PO3PO6IeHNX
MOJI€PHI30BaHUX CTpaTerii naHoBux peMoHTiB CBB SIEV 3 BBEP nacts 3mory nigsumuty KBBII 6isbie HK Ha
90% (6inbIIe IPOEKTHUX 3HAYEHB) i YaCTKOBO KOMIIEHCYBATH BTPATH €JIEKTPOINOCTAYaHHS YKPAIHChKUX CIIOXKUBAYiB

YHACJIiJOK EKCTPEMAJIbHUX YMOB BOEHHOTO 4acy

2. The dissertation is devoted to topical issues of optimizing strategies for planned repairs of critical systems
necessary for the safety of nuclear power plants. On the basis of a comprehensive analysis of international and
domestic experience in planning nuclear power plant (NPP) repairs, new and improved strategies aimed at
increasing the efficiency and effectiveness of planned and preventive maintenance (PPR) were formulated. A
strategy for planned and preventive maintenance of power units with VVER-1000 reactors has been developed
based on advanced international and domestic R&D practices, which provides an installed capacity utilization
factor (IPU) of more than 80%, which allows to increase operational efficiency to the design level. The
modernization of the PPR strategy of active safety systems (ASB) was developed based on risk-oriented methods of
optimizing the periodicity of planned repairs and tests. Optimization criteria for modernized strategies are
probabilistic indicators of the maximum reliability of providing security functions. Optimization parameters -
indicators of the quality of technical maintenance (TO) of repair personnel, periodicity of scheduled maintenance,
technical condition control (CTC) and results of ASB tests in operating modes at reactor power. Modernization of
operational metal control strategies of pipeline systems of NPP power units based on risk-oriented methods,
taking into account the priority of reliability indicators for both safety and normal operation, has been
developed.This includes determining the frequency and scope of operational metal inspections to minimize the
risk of failures A new risk-oriented method of substantiation of the strategy modernization of the heat exchange
tubes of steam generators (TOT PG) in the PPR process has been developed based on the experience and results of
previously conducted maintenance /CTS. The strategy, modernized on the basis of the developed method, makes it
possible to significantly reduce the duration of the PPR of the entire power unit. The qualification and
modernization of the strategy of planned repairs of equipment and pipelines of systems important for safety (SVB)
of NPPs was carried out, based on known methods of substantiating the concept of "Repair according to technical



condition". It is predicted that the practical implementation of the developed methods and strategies at the NPPs
of Ukraine will make it possible to achieve an efficiency of more than 90%, which will ensure a further increase in
the operational efficiency of the Ukrainian nuclear power industry. Scientific novelty of the obtained results The
risk-oriented method of substantiating the strategies of planned repairs of the ASB, which is based on varying the
periodicity of planned repairs and tests in the operating modes of the reactor at power, has been improved in
relation to the area of applicability. An improved risk-oriented method of substantiating strategies for planned
repairs of ASB, taking into account the quality of maintenance /technical inspection by repair personnel, has been
improved in relation to the area of applicability. A modernized strategy of planned repairs of ASB, based on the
criteria of ensuring/increasing the reliability of the performance of safety functions A modernized strategy for
controlling the metal of SVB pipelines, based on the minimization of control volumes and a multi-level model of
probabilistic safety indicators.A new risk-oriented method of substantiating strategies for controlling the integrity
of the TOT PG, which is based on the experience and results of previous CTS. A modernized repair strategy based
on the technical condition of the SVB based on a two-parameter model of determining safety indicators. The
practical value of the results of the work lies in increasing the efficiency of the operation of the nuclear power
industry of Ukraine. The implementation into operational practice of the developed modernized strategies for
planned repairs of the nuclear power plant with VVER will make it possible to increase the KVVP by more than 90%
(more than the design values) and partially compensate for the loss of electricity supply to Ukrainian consumers as

a result of the extreme conditions of wartime
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