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instability

Pedepar:

1. Y po6oTi npoBeieHO aHai3 NOCBify €KCIyaTallii Ta IepCIeKTUB PO3BUTKY CUCTEM TEIJIOEHEPreTUku. Ha 0cHOBI
MIPOBENIEHOTO aHajli3y BCTAHOBJIEHO, 10 OAHUM 3 IPIOPUTETHUX HANIPSIMKIB NifiBUILLEHHS €(EKTUBHOCTI CUCTEM
TEIJIOEHEPreTYKY € YIIPaBJIiHHS HAJiMHICTIO i peCypPCOM [J1s1 TPOAOBXKEHHS IPOEKTHUX CTPOKIB €KCILTyaTallii
TeIJIOEHEPreTUYHOro 06J1afiHaHHS. BU3HaueHO HEeOOXiTHICTb yI0CKOHaIEHHSI METO/MiB OOIPYHTOBAHOIO
IIPOTHO3YBAaHHS CTPOKIB IPOJOBKEHHS €KCILTyaTallil TeIJIOEHePreTUYHOro 06J1afHaHHS. PO3p0O06JIEeHO PU3UK-
OpiEHTOBaHUI METO]] IIPOTHO3YBaHHS CTPOKiB OOIPYHTOBAHOI'O IIPOJOBXKEHHS eKCIIyaTallii TerioeHepreTUiHOro
0071aJHaHHS; IeTePMiHICTCbKMI MeTOJ, BUSHAYEHHS YMOB i HaCJliJKiB 1J1s1 HaJIiHHOCTI Ta pecypcy rifpoAnHaMiuHOI
HECTIMKOCTI Mifl 4ac pob6OTH HACOCIB CUCTEM TEIJIOEHEPT€TUKY; E€TEPMiHICTCbKUI METO/, BU3HAYEHHS YMOB i
HaCJIAKIB 11711 HAZIMHOCTI Ta pecypcy TeIJIOeHepreTUYHOr0 06IaiHaHHS TeIJIOTiIPOAMHAMIYHOI HECTINKOCTI

TEIJIOHOCISI B KOHTypax MPHUPOAHOI HUPKYJIALIl CUCTEM TEIJIOEHEPreTUKU. Y POOOTi IPOBEEeHO aHali3 JoCBimy



eKCIulyaTalii Ta IepCIeKTUB PO3BUTKY CUCTEM TEIJIOEHEPreTUKU. Ha OCHOBI IPOBEAEHOr0 aHaJi3y BCTAHOBJIEHO,
110 OJHUM 3 [IPIOPUTETHUX HAIPSIMKIB MiABUILIEHHS €(PEeKTUBHOCTI CUCTEM TEIJIOEHEPreTUKY € YIIPABIiHHS
HaJilHICTIO i pecypcoM [J1s1 IPOJOBKEHHSI IPOEKTHUX CTPOKIB eKCIUlyaTallii TengoeHepreTM4HOro ob61aiHaHHsl.
[IpoBeneHo aHai3 IepenoBOro JOCBiLy 3 yIIPaBJliHHA PECYPCOM Ta MIPOLOBKEHHS CTPOKIB eKCILTyaTallii
TEIJI0EHEPTreTUYHOro 06JIaIHAHHS SIIE€PHUX €HEProyCTaHOBOK. Y Pe3yJbTaTi IPOBELEHOr0 aHali3y BU3HAUYEHO
HEeOOXiJIHICTh Y4,OCKOHAJIEHHSI METOJiB OOIPYHTOBAHOTO [TPOTHO3YBaHHS CTPOKIB IIPOJLOBKEHHS! eKCIITyaTallil
TEIJIOEHEPreTUYHOro 0b6J1afHaHH. PO3p0o06yIeHO PU3UK-OPieHTOBAHM METOJ], IIPOTHO3YBAaHHS CTPOKIB
OOI'PYHTOBAHOIO IPOJOBXXEHHS eKCIUlyaTallii TeNI0€HEPreTUYHOro OO6IaIHAHHS 32 IBUIKICTIO HAKOIIMYEHHS
LIMKJIIYHUX HaBaHTaKEeHb 3a Iepiof, ekciutyaralii. Po3po6seHo neTepMiHiCTChbKUM MeTO I, BUSHAYEHHSI YMOB i
HaCJIiAKIB [171s1 HAZiMHOCTI Ta pecypcy TiipogrHaMiyHOi HECTIMKOCTI Mif 4ac pobOTH HACOCIB CUCTEM
TEIJIOEHEPTeTHKY, SIKA 6a3yeThCs HA iHepLiliHOMY 3alli3HEHHI peaklii HallipHO-BUTPATHOI XapaKTePUCTUKU
HACOCiB Ha 3MiHM TigpoAMHaMiYHUX TapaMeTpiB TeIIOHOCIsA. PO3p06I€HO 1eTepMiHICTCbKUI METO/, BUSHAYEHHS
YMOB i HaCJiIKiB 17151 HAAIMHOCTI Ta pecypcy TeIJIOEHEPreTUYHOTo 06J1aHaHHs TeIJIOTifpoAHaMIUYHOI
HECTIMKOCTi TEIIJIOHOCIS B KOHTYpax IPUPOJHOI LMPKYJISILil CUCTEM TEIJIOeHEPreTUKU. MeTon 6a3yeTbcsl Ha
MOJIEJIIOBAHHI BIUIMBY (JIYKTyalliHUX BiIXWJIEHb TEIVIOTiIPOIMHAMIYHMX TapaMeTpiB TEIJIOHOCI] Bif,
PIBHOB2)XXHOT'O CTaHy Ha KPUTEPIii Ta yMOBU TEIJIOTipOANHAMIUYHOI HecTiliKocCTi. [1s 3anobiranHs a6o 3M'SKIIeHHSI
HACJIiJIKiB TETJIOTiAPOAMHAMIYHOI HECTIMKOCTI TEIJIOHOCISI B CUCTEeMax TENJIOEHEPreTUKY 3 HacocaMu abo

IIPUPOJHOIO UUPKYJIsiLi€l0 OGIPYHTOBAHO BilOMUI 3aCi6 BUKOPUCTAHHSI AEMII(PYBAJIbHUX TPUCTPOIB.

2. The work analyses operational experience and prospects for the development of thermal power systems in the
heat and power engineering. Based on the analysis, it was recognized that reliability and resource management for
extending the design operation life of thermal power equipment is one of the priority directions for improving the
efficiency of thermal power systems. An analysis of best practices in resource management and extension of the
operation life of thermal power equipment of nuclear power plants was fulfilled. The result of the analysis is the
need of improving the methods for well-founded predicting the extended operation life of thermal power
equipment. A risk-informed method for well-founded predicting the extended operation life of thermal power
equipment based on the accumulation rate of cyclic loads during the operation life has been developed. A
deterministic method for determining the conditions and the reliability and resource consequences of
hydrodynamic instability during the operation of pumps of thermal power systems has been developed. It is based
on the inertial delay of the reaction of the head-flow characteristic of the pumps to changes in the hydrodynamic
parameters of the coolant. A deterministic method for determining the conditions and the reliability and resource
consequences for thermal power equipment of thermal hydrodynamic instability of the coolant in the natural
circuits of thermal power systems has been developed. The method is based on modelling the effect of fluctuating
deviations of thermohydrodynamic parameters of the coolant from the equilibrium state on the criteria and
conditions of thermohydrodynamic instability. The well-known method of using damping devices is substantiated
to prevent or mitigate the consequences of thermohydrodynamic instability of the coolant in thermal power
systems with pumps or natural circulation.
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