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1. MeTopuka ontumisanii nepiofMYHOCTI perjJaMeHTHUX BUNIPOOyBaHb Ta EPEK/II0YEHb CCTEM HOPMaJIbHOI

eKcrutyaTanii, BasknuBux 17181 6esnexku AEC 3 BBEP-1000

2. Method of Scheduled Tests and Switches Periodicity Optimization of Normal Operation Safety-Related Systems
of NPP with VVER-1000

Pedepar:

1. O6'eKTOM HOCIIPKEHHS € TIIaHYBaHHS [IPOLECy eKCIUTyaTalii Ta KOHTPOJIIO JONOMDKHUX CUCTEM, BOKJIMBUX JJIs1
6e3MeKu sIepHIUX eHeproyCTaHOBOK. MeToIo fuceprallii € CTBOPeHHSI MEeTOIMKY ONTHUMI3alii nepiognyHoCTi
perJlaMeHTHUX BUNIPOOYBaHb i IEpeKJII0YeHb JOMOMDKHOIO 06J1aJHaHHS CUCTEM HOPMaJIbHOI eKCIlTyaTallii,
BaxmBuX A4 6e3neku (CBb HE) AEC i3 BBEP-1000. BUKOpUCTOBYIOTBCSI iIMOBIpHICHI METOI MOZ,EJIIOBAaHHS
HaJliHOCTiI CUCTEM: pErepeHTHUI METO/I, MOJI€IIOBaHHS BiJHOBJIEHb, MAPKOBCHKUI IIPOLIEC 1151 ONUCY BUIMIaIKOBUX
IepexoiiB MK MO>KJINBUMU CTaHaMU, OyJieBi METOIU JJIs1 ONIUCY CTPYKTYPH cuctemu. [lapamerp, mo
ONTMMI3Yy€eThCH € KiJIbKICHUY [TOKA3HMK HALiHOCTI aHaJi30BaHOI CUCTEMHU, ITAPaMETP, 10 3MiHIOETHCH —
[epioANYHICTD IJIAHOBUX BUNIPOOYBAaHb UM NI€PEKIIIOYEHD €JIEMEHTIB cucTeMU. OL[iHKa ONTUMAIbHUX
XapaKTEePUCTUK BUKOHYETHCS YMCEIbHUMU METOJaMH, 3aCHOBAaHMMU HAa METOZi MOKPUTh. HaykoBa HOBU3HA

OJlep>KaHUX pe3yJIbTaTiB CKJIAaeThCsl 3 BIEPIIE PO3POOIEHOr0 YHIBEPCAJIbHOTO KOMILJIEKCY MoZesiel HaZiltHOCTI,



SIKUI Ha BiIMiHY Bifl BifOMUX MOJeJIel 6iblI KOPEKTHO BPaXOBY€e OCOOIMBOCTI (PYHKLIOHYBaHHSI P€aIbHOTO
ob6nanHaHHsa CBB HE Ha iHTepBasax MiX NpoBeeHHSIM IIJIaHOBUX BUIIPOOYBaHb /TI€PEKJIIOYEHb, 3 BIIEpPLIe
OTPUMAaHUX aHAJIITUYHUX PillleHHSX [1JI1 HECTAllioHAPHOT0 KoedillieHTa TOTOBHOCTI I'PYIl €JIEMEHTIB JOIIOMIXKHUX
CBB HE, Ha 0CHOBI BUILIIEBKA3aHOT'O KOMIJIEKCY MOJIeJIell Ta CEMU OOI'PYHTOBAHUX TUINOBUX rpadikiB
(PYHKILIOHYBaHHS, 1[0 BKJIIOYAIOTh BUITPOOYBAHHS i IJIAHOBI YepryBaHHs Pi3HUX PEXKUMIB POOOTH 3 TPUYUH
[IEPEKJIIOYEHD Yepe3 JeTepMiHOBaHI TPOMIKKY 4acy. [IpakTU4He 3HaY€HHS OJ€PKaHUX PE3YJIbTaTiB I10JISITAE
BJIACHE METOJ ML SIK OCHOBU TUIIOBOI Iajly3€BOi METOAUKYU OOI'PYHTYBaHHSI Ta YTOUHEHHS I€PIOJUYHOCTI IIJIaHOBUX
BUIIPOOYBaHb i nepekiodeHs eaeMenTiB CBb HE 3 ypaxyBaHHSIM [0CBiny ekcryaTaliii, Ta y po3po6i
PEeKOMeHAIlil 110 3MiHi IepioUYHOCTI persiaMeHTHUX BUIIPOOYBaHb Ta IePEeKII0YeHb i I'aTi HacTynHux CBb
HE 3anopizskoi AEC. OCHOBHE BIIPOBaJI)KEHHS Pe3yJIbTaTiB JOCIiI)KEHHS BiOyBaeThCs Y MiIIPUEMCTBAX aTOMHO-

€HEePreTUYHOI ramysi.

2. The object of research is planning of operation and control process for nuclear powerplants support safety-
related systems. The purpose of a thesis is creation of a scheduled tests and switches periodicity optimization
technique of normal operation safety-related systems (SRS NO) of NPP with VVER-1000. The probabilistic methods
of systems reliability simulation are used: a regeneration method of repair modeling, Markov-process for the
description of random transitions between possible condition, Boolean methods for the description of a system
structure. The optimization parameter is a system reliability indicator, parameter which one is varied - periodicity
of scheduled tests or switches of system components. The estimation of optimum performances is executed by the
numerical methods that based on a covers method. The scientific novelty is the develop universal complex of
reliability models, which one as against known models more correctly take into account of SRS NO equipment
operation for intervalsbetween points of scheduled tests /switches; analytical solutions for pointwise availability
of SRS NO elements are obtained that basis on an above-stated models and seven reasonable representative charts
of operation. The practical value of the obtained outcomes consists in the technique, as a fundamentals of a
standard branch technique and in mining the guidelines on change of scheduled tests and switches periodicity for
Zaporozhye NPP SRS NO. Investigation results are mean for nuclear-power branch.
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