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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHX PYyOPHK: 44.29.31

Tema gucepranii:
1. HaykoBO-TexHiuHi 3acagy 3a0e31e4eHHs SIKOCTi eJIeKTPOEeHePrii Ha TEIJIOBMX Ta aTOMHUX €JIEKTPOCTAHIIiSIX

2. Scientific and technical bases of power quality thermal and nuclear power plants

Pedepar:

1. O6'eKT mOCTiIKEeHHS: TPOo1eCcH 3abe3reYeHHs! CTabiIbHOCTi YaCTOTH €JIEKTPOEHEPTii, 10 BUPOOIISIETHCS
Typ6OreHepaTOPHMMH YCTaHOBKAMMU TEIJIOBUX Ta aTOMHMX €JIEKTPOCTAHLIM. [IpeMeT JOCiI)KeHHs: METO U i
3aco0y MiIBULIIEHHS TOYHOCTi aBTOMAaTUYHOTO PETYJII0BAaHHS TypOOreHepaTOPHUX YCTaHOBOK. BHacimok
IIPOBEJIEHUX AOCIiI)KEHb OTPUMAHO TaKi HOBi HAyKOBi Pe3yJIbTATHU: BIlepIlie HAyKOBO OOIPYHTOBAHO i
3alpONOHOBAHO IPUHIMIN 3a6€3[1€4YEHHS] TOYHOCTi aBBTOMATUYHOTO PETYII0OBAHHS YaCTOTH Ta MOTY>KHOCTI
TypOOreHepaTOPHUX YCTaHOBOK €JIEKTPOCTAHIIi¥1 Ha OCHOBI PO3B'sI3aHHS 3BOPOTHHUX 33/1a4 AUHAMIKU i KoMIIeHcallii
IIOXMOOK, 3yMOBJICHUX HEJIiHINHUMU XapaKTEPUCTUKAMU 00'€KTIB, 0 3a0€31eYnJI0 HAayKOBi 3acay MOJINIIEHHS]
IIOKa3HUKIB SIKOCTi eIeKTpoeHeprii, BUpo6IsieMOi TEIIJIOBUMY i aTOMHUMU €JIeKTPOCTaHLIIMY; Y OCKOHAJIEHO
MaTeMaTW4Hi MOJIeJIi CUCT€M aBTOMAaTUYHOTO PETY/II0BAHHS YaCTOTU Ta MOTY>KHOCTi TypOOreHEPaTOPHUX
YCTaHOBOK, IIJISIXOM YPaxyBaHHsI OCHOBHUX (PAKTOPIB, 10 BIJINBAIOTh HA TOYHICTb PEry/II0OBaHHS YaCTOTHU: CUJI Ta
MOMEHTIB CyXOro i pifMHHOTO TePTs B QPUKLIIHUX Napax, HEYyTIMBOCTI, MOJATIMBOCTI i 6araTOMacOBOCTI

MEXaHiYHUX €JIEMEHTIB, HEJIIHIMHUX BUTPATHO- NEPeNnaiHuX XapaKTePUCTHUK, BUTOKIB i mepeTikaHb po6040i piuHH,



110 J,aJ10 MOJIUBICTb BUSIBJIEHHS IPUYMH OCHOBHUX MTOXMOOK PEryJIIOBAaHHS i PO3POOKU 3aCO0iB iX CYyTTEBOTO
3MEHILIEHHSI; BIIepIlIe Ha OCHOBI PO3PO06JIEHNX MaTEMATUYHUX MOJIeiell BUKOHAHO Kiacudikaliio, 1eTaabHUMA
SIKICHUI 1 KiJIbKiCHMII aHaJIi3 OCHOBHUX CKJIA[IJOBUX IIOXMOOK PEryJIl0BaHHS YaCTOTH i IIOTY>KHOCTI
TypOOreHepaTOPHUX YCTAHOBOK, 1O 1aJI0 MOXKJIMBICTb PO3POOKU YHI(IKOBAaHMX HAYKOBO-TEXHIYHUX PillleHb MO0
IiIBUIIEHHS TOYHOCTI PETYJI0BaHHS i IKOCTi BUPOOJIsieMO] €JIeKTPOEHEPTii; Briepie po3pobeHo yHi(iKoBaHi
CTPYKTYpY aBTOMAaTUYHUX PETYJIATOPIB YACTOTU Ta MOTYKHOCTi TypOOr€HEpPaTOPHUX YCTAHOBOK HA OCHOBI
3BOPOTHUX 33/1a4 IMHAMIKM Ta OTPUMAHO CIiBBiJHOIIEHHS [1J11 BU3HAUYEHHS iX ONTUMaJIbHUX [1AapPaMEeTPiB, 110 Aajlo
MO>KJIMBICTb PO3POOKY HOPMATHUBHOTO 3a6€3M1e4eHHs MiIBUIIEHHS SKOCTi eleKTpoeHeprii. CyKyNnHiCTb HAyKOBUX
PO3POOOK € CUCTEMHOIO HAYKOBO-TEXHIYHOIO | HOpPMaTHUBHOIO 633010 JJ1s1 IOJIINIIEHHS TEXHIKO-€KOHOMIUHUX i

pecypco36epiralounx oKa3HUKiB TEXHOJIOTTYHOTO NPOoLieCy BUPOOHUIITBA eJleKTpoeHeprii Ta ii sKocTi.

2. The object of study: the processes to ensure the stability of the frequency of the electricity generated by turbo
generator units of thermal and nuclear power plants. Subject of research: methods and means to improve the
accuracy of automatic control of turbine-generator units. As a result of the research, the following new scientific
results: first scientifically justified and proposed guidelines to ensure the accuracy of automatic regulation of
frequency and power turbine-generator power plants on the basis of the solution of inverse problems of the
dynamics and compensation of errors caused by nonlinear characteristics of objects that provide a scientific basis
to improve the quality of electricity produced by thermal and nuclear power plants; improved mathematical
models of automatic regulation of frequency and power turbine-generator units by taking into account the main
factors affecting the accuracy of the frequency control: forces and moments of dry and liquid friction in the
friction pairs, dead, compliance and multimass mechanical elements expend - difference nonlinear characteristics,
leaks and leakages the working fluid, which made it possible to identify the causes of the basic errors of regulation
and the development of means of their significant reduction; for the first time on the basis of the developed
mathematical models performed classification, detailed qualitative and quantitative analysis of the main
components of the errors of frequency and power turbine-generator units, which allowed the development of
unified scientific and technical solutions to improve the accuracy and quality regulation of electricity produced,
first developed a unified structure of automatic regulators of frequency and power turbine-generator units based
on inverse problems of dynamics and obtained ratio to determine their optimal parameters, enabling the
development of regulatory support to improve the quality of electricity. The collection of scientific research is a
system of scientific, technical and regulatory framework to improve the technical and economic indicators and
resource the process of electricity production and its quality.
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