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MiCIANPOEKTHI CTPOKU €KCITyaTallil

2. Methods and strategies for scheduling tests of safety-related systems of nuclear power plants during the post-
design operation life

Pedepar:

1. Incepraliist IpUCBsY€HA aKTyaJbHUM MUTAHHIM BUOOPY METOIIiB Ta CTPATETriil MJIaHyBaHHS BUIIPOOYBAaHb ,
BaXJIMBUX JJI8 O€3IEKU SIIEPHUX €HEProOyCTaHOBOK, Y MiCJISITPOEKTHI CTPOKU eKcIulyaTalii. Ha 0CHOBi BU4epIHoro
aHaslizy Mi>KHapOJIHOIO Ta BiTYN3HSHOTO JOCBiNy eKCIIyaTalii Takux CCTeM BU3HAY€HO HEOOXigHICTh IeperisLy
PerJaMeHTHUX (TPOEKTHUX) CTpaTeriil IIJIaHOBUX BUITPOOYBAaHb Ta PEMOHTY y MICISIIPOEKTHI CTPOKU eKCILIyaTalki,
PO3pO06JIEHO Ta 3alIPOIIOHOBAHO 3aCTOCYBaHHS Ha MTPAKTULi pU3UK-OPi€eHTOBAaHUX METOLiB onTumizariii. [IpoBeneHo
aHaJli3 ONTUMAJIbHOCTI BilOMUX CTpaTeriil ninpuuieHHs 6e3nexky,/ eeKTUBHOCTI eKCITyaTalil saepHux
€HeproycTaHoBOK. Po3po6sieHO pru3MK-0pieHTOBaHI METOIM ONTUMI3allii cTpaTeriil IJ1aHOBUX BUIIPOOYBAHb Ta
PEMOHTY CHUCTEM, BKJIMBUX [AJ1s1 0€3IEKU SIIEPHUX €HEPTOYCTAHOBOK, Y MIC/SIIPOEKTHI CTPOKU eKCILTyaTalii,
3aCHOBaHI Ha MiHiMi3awii IMOBIPHOCTI KpUTUYHUX [J1 6€3MEKU BiIMOB/TIOPYILIEHD Ta 3arajlbHMX iIMOBIpHICHUX

MOKa3HMKaX 6€31eKN aTOMHUX eHepro6sIoKiB. BusaHaueHo, Ha OCHOBI pO3pO6IeHNX PU3UK-OPIEHTOBAHUX METO/IB



ONTHUMAJIbHI CTpaTerii JIaHOBUX BUIIPOOYBaHb Ta PEMOHTY CUCTEM, BOKJIMBUX [J1s1 O€3IIEKU SIIEPHUX
eHeproyctaHoBok 3 BBEP-1000, y mic/IsipOEKTHI CTPOKM €KCILTyaTallii. HaykoBa HOBM3HA OTPUMAaHUX PE3YJIbTaTiB
IoJIsirae y po3podl1ii pu3uK-OpieHTOBAaHUX METO/IiB ONTHUMI3allii epioAMYHOCTI I1JIaHOBUX BUNIPOOYBaHb aKTUBHUX
CHCTEM 6€3MEKU 3 yPaxyBaHHSIM CTOXaCTUYHUX ITPOLIECiB HAKOIIMYEHHSI KpUTUYHUX 117151 6€3MeKU

BiZIMOB /TIOpYIIEHb Ta 3aJIMIIKOBOTO PECYPCY 3a HAJiHICTIO HA MOMEHT IIPOJIOBXXEHHSI eKCIUIyaTallii; cTpaTerii
[IJIaHOBUX BUIIPOOYBaHb Ta PEMOHTY CUCTEM, BasKJIMBUX 1J1s1 6€3IeKHU SIIePHUX €HEPTOYCTAaHOBOK, 3 ypaxyBaHHSIM
CTOXaCTUYHUX NIPOLIECiB HAKONIMYEHHS KPUTUYHUX [17151 6€3I1€KU BiJMOB /IIOPYILLIE€Hb, HEHABMUCHUX [IOMUJIKOBUX il
PEMOHTHOTO [IEPCOHAJY Ta 3aJIUIIKOBOIO PECYPCY 32 HANIMHICTIO HA MOMEHT MPOJOBXEHHS €KCILTyaTallii;
NepioAUYHOCTI BUIPOOYBaHb Ha FEPMETUYHICTh CCTEM IepMO00'eMY SIIEPHUX €HEProyCTaHOBOK 3 ypaxyBaHHSAM
eKCIUlyaTalilHuX JaHUX 33 BEJIMYMHOIO BUTOKIB Ta 3aJIMIIKOBOIO PECYPCY 32 HailHICTIO KpUTUYHUX [J1s1 6e311eKU
€JIEMEHTIB CUCTEMHU repMOO00'eMY SII€PHOI EHEPTOYCTAHOBKU. [IpakTM4YHA LiHHICTh PE3YJbTATiB POOOTH IOJISTAE Y
OOI'PYHTYBaHHI TEXHIYHMX pillleHb OJ0 ONTHUMI3allii CTpaTerill JIaHOBUX BUITPOOYBaHb Ta PEMOHTY CUCTEM,
BaXJIMBUX [J1s1 6€3I1eKH Y MiCJSIIPOEKTHI CTPOKYU eKCITyaTallii, MiABUIEeHH] epeKTUBHOCTI Ta ONTUMaIbHOCTI
eKCIulyaTallii siiepHUX eHEProyCTaHOBOK YKpaiHu. Ha oCcHOBi po3po61eHOro MeToza, a TaKOXK pe3yJIbTaTiB
TEXHIYHOTO JOCJIIKEHHS KOPITYyCiB HACOCIB i apMaTypy CUCTEM aBaPiHOTIO OXOJIOMKEHHS aKTMBHOI 30HU PEAKTOpPa
Ta aBapiltHOrO MiJPKUBJIEHHS IapOreHepaTopiB yCTAaHOBJIEHO, 1O MPYU 30epekeHHi IPOEKTHOI epiogUIHOCTI
BUIIPOOYBaHb MIPUITYCTUMUI CTPOK IIPOOBKEHHS eKCIlTyaTallii ckiafae 4 poKy; [IpyU CKOPOYEHH]i 4acTOTH
BUIIPpOOYBaHb y 2 pa3u — 8 POKiB, y 6 pasis - 16 pokiB, y 10 paszis — 20 pokiB. BnpoBai>keHHs B €KCILTyaTaliliHy
IIPAKTUKY PO3POOJIEHUX PU3UK-OPiEHTOBAaHUX METOZIB JO3BOJIMTh 32 PaXyHOK CKOPOYEHHSI TJIAHOBUX BUNPOOYBaHb
4aCTKOBO KOMIIEHCYBAaTU BTPATU €JIEKTPOIIOCTAaYaHHS YKPAIHCHKUX CIIOKMBAUiB YHACIIOK €KCTPEMAJILHUX YMOB

BOEHHOT'O 4acy

2. The dissertation is devoted to the urgent issues of choosing methods and strategies of test planning, which are
important for the safety of nuclear energy installations, in the post -pro -elastic life. On the basis of a
comprehensive analysis of international and domestic experience of operation of such systems, the need to review
regulatory (pro-) strategies of planned testing and repair in the post-pro-elastic life of operation, developed and
proposed the application of risk-oriented optimization methods was developed and proposed. The optimality of
well -known strategies for improving the safety/ efficiency of operation of nuclear power plants has been
analyzed. Risk-oriented methods of optimization of planned testing and repair strategies, important for the safety
of nuclear energy installations, in the post-pro-elaboration of operating time, based on the minimization of the
probability of critical for the safety of failures/violations and general probabilistic indicators of the safety of
atomic power units. It is determined that the optimal strategies of planned testing and repair of systems, which are
important for the safety of nuclear power plants from VVER-1000, in the after-pro-pro-sections of operation, are
determined on the basis of the developed methods.The scientific novelty of the results obtained is to develop the
risk-oriented methods of optimizing the periodicity of planned testing of active safety systems, taking into account
stochastic processes of accumulation of critical for the safety of failures /violations and residual resources by
reliability at the time of continuation of operation; strategies of planned testing and repair of systems that are
important for the safety of nuclear energy installations, taking into account stochastic processes of accumulation
of critical for the safety of refusals /violations, unintentional erroneous actions of repair personnel and residual
resource on reliability at the time of continuation of operation; The frequency of testing for the tightness of the
systems of germo -volume systems of nuclear power plants, taking into account operational data by the amount of
leaks and residual resources by reliability of critical for the safety of the elements of the germo -volume system of
nuclear power plant. The practical value of the results of the work is to substantiate technical solutions to optimize
the strategies of planned testing and repair of systems, which are important for safety in the post -pro -elastic
time of operation, improving the efficiency and optimality of the operation of nuclear energy installations of
Ukraine. On the basis of the developed method, as well as the results of technical research of pump corps and
reinforcement systems of emergency cooling of the active area of the reactor and emergency feeding of steam
generators it is established that while maintaining the projected periodicity of the testing is a permissible period of
continuation of operation is 4 years; When the test frequency is reduced by 2 times - 8 years, 6 times - 16 years, 10



times - 20 years. The implementation of the developed risk-oriented methods will allow to partially compensate
for the loss of electricity supply of Ukrainian consumers by reducing the planned tests due to the extreme
conditions
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