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1. YockoHasleHHS METO/IB OLIiHIOBaHHS TEXHIYHOIO CTaHy Ta 6€3MeYHOI eKCIUTyaTallii FOJIOBHOTO IMPKYJISALIHOrO

HACOCy aTOMHO] CTaHIji

2. Improving the methods of assessing the technical condition and safe operation of the main circulation pump
nuclear power plant

Pedepar:

1. O6'eKTOM HOCIIIPKEHHS € TIPOLIEC OLiHIOBAaHHS TEXHIYHOTO CTaHy Ta 06€3MeYHOi eKCIIyaTalii FoJI0BHOTO
LUUpKyJsiLiiiHoro Hacoca AEC; Meta po60TH oJIsirae y HAyKOBOMY OOI'PYHTYBaHHI METO/IiB OLIiHIOBaHHS TEXHIYHOTO
CTaHy Ta 6e31e4HOi eKCIllyaTallii roJIOBHOTO LMPKYJISLIHHOr0 HAaCOCY aTOMHOI CTaHIii 3 ypaxyBaHHSIM IIPOLIEeCiB
fioro perpagaii Ta yJloCKOHa/JI€eHHSIM METOAMYHOrO i HOPMATUBHOrO 3a6e3neyeHHs. HoBu3Ha 6a3yeTbcs Ha TaKuX
HayKOBUX PO3pO0OKax: Briepiie 3alIpOIIOHOBAaHO MAaTEMATUYHY MOJEJIb FOJIOBHOTO LUPKYJISILITHOTO HACOCY
BUXOJS4YM 3 MOoro (Pi3sMIHMX BIACTUBOCTEH, 1110 JO3BOJIMJIO IPOBECTH aHAJI3 BIIMBY TEXHIYHUX ITapaMeTpiB i
30BHIIIHIX YMOB eKcIulyaTalii Ha po6oTy o61aiHaHHS i cpopMyBaTH 3a1ady NPOBEIeHHS AialrHOCTUKY TEXHIYHUX
IapaMeTpiB 3 OJaJIbIINM KOMIJIEKCHUM OLiHIOBaHHSIM TEXHIYHOT'O CTaHy Hacocy; Briepiie oTpuMaHoO
MaTeEMaTUYHY MOJEJIb 3aJIEXKHOCTI Koe@illieHTa BiHOCHOI OLiHKY Bif, €KCITyaTalliHUX TapaMeTpiB, 10

BM3HAYaIOTh CTAPiHHS I'OJIOBHOTIO LUPKYJISILIMHOIO HACOCY, 110 AO3BOJIMJIO BLOCKOHAIUTYU METO, OLiHIOBaHHS



TEXHIYHOI'0 CTaHy HACOCY YPaxoBYIO4M NPOLECH MOro gerpagauii; OTprmaso rnogaabmuil PO3BUTOK METOZ,
OL}iHIOBaHH$ TEXHIYHOTO CTaHY T'OJIOBHOTO LIUPKYJISILIHOTO HACOCY Ta MOTO €JIEMEHTIB B IOJOBXEHUN TEPMIH
eKCIulyaTallii, 33aCTOCOBYI0OUM YMCEeJIbHE MOZEJIIOBAHHS 3a JOIIOMOT0I0 PO3PO0JIEHOTr0 IPOIPaMHOrO
PO3PaxyHKOBOrO KOMILIEKCY. MeTonu nociigxkenHs: TeopeTuuHi 6a3yl0TbCsl HA Cy4aCHUX Ha Cy4YaCHUX
II0JIOKEHHSIX TeOoPpii cTaHgapTu3alii, Ha GyHIaMeHTalbHUAX MOJIOKEHHSX B 00J1ACTi JOCiIPKEHHS IPOCTOPOBOTO
posmoginy mykaHux QyHKIiN, MeToay KiHIIeBUX €JIeMEHTIB, Cy4aCHUX MTOJIOKEHHSIX Teopii KBaniMmeTpii. ¥V
TEOPETUYHUX JOCIIIPKEHHSIX TaK0>XX BUKOPUCTaHI METOIY CUCTEMHOTrO MiIXOMy Ta aHali3y, MOLEJIIOBAaHHS JJ1s1
aHaJIi3y BU3HAY€HHA [IPOLECIB CTapiHHA TEXHIYHMX XapaKTEPUCTHUK IIif Yac eKCIUIyaTallii Hacocy.
ExcriepuMeHTasbHi JOCIiIPKeHHS 6a3yI0ThCsl HA CTAaTUCTUYHINA 00po01ii oTpuMaHux Ha filounx AEC, pe3ybTaris
HaTypaJibHUX BUMIPIOBAaHb Ta 0OCTEXXEHb, @ TAKOXK HA BUKOPUCTAHHI allpob0OBaHMX iH)KEHEPHUX METOLiB
OL,iHIOBaHHSA TEXHIYHOTO CTaHY, Cy4aCHOI BUMIPIOBAJIbHOI TEXHIKM Ta iCHYI0UOr0 HOPMaTUBHO-METOIUYHOTO

3a20e31eYe s

2. The object of the research is the process of assessing the technical condition and safe operation of the main
circulation pump of the nuclear power plant; The purpose of the work is to scientifically substantiate the methods
for evaluating the technical condition and safe operation of the main circulation pump of the nuclear power plant,
taking into account the processes of its degradation and improving the methodological and regulatory support.
The novelty is based on the following scientific developments: For the first time, the mathematical model of the
main circulation pump was proposed based on its physical properties, which allowed to analyze the influence of
technical parameters and external operating conditions on the equipment work and to formulate the task of
conducting diagnostics of technical parameters with further complex evaluation of the technical state of the
pump; For the first time a mathematical model of the dependence of the relative estimation coefficient on the
operational parameters determining the aging of the main circulation pump was obtained, which allowed to
improve the method of estimating the technical state of the pump, taking into account the processes of its
degradation; The method for evaluating the technical state of the main circulation pump and its elements in the
long term of operation was further developed, using numerical simulation with the help of the developed software
settlement complex. Methods of research: Theoretical ones are based on modern in the modern position of the
theory of standardization, on the fundamental positions in the study of the spatial distribution of the desired
functions, the method of finite elements, the modern provisions of the theory of qualimetry. In theoretical studies
also used methods of system approach and analysis, modeling for analysis of the definition of aging process
specifications during the operation of the pump. Experimental researches are based on the statistical processing of
the obtained NPPs, the results of natural measurements and surveys, as well as on the use of proven engineering
methods for assessing the technical condition, modern measurement equipment and existing regulatory and
methodological support
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