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1. HOKpaHLeHHH rU‘I/IHaMi‘{HI/IX BJIACTUBOCTEN €HEProCrucCTEM Ha 6a3i HOBUX CTPYKTYPp CUCTEM KEPYBAHHA 36yII,)K€HHHM

CUHXPOHHUX MANIVH

2. Improvement of dynamic properties of power systems based on new structures of excitation control systems of
synchronous machines

Pedepar:

1. O6'eKT BOCIIIKEHHS: €JIEKTPOMEXAHIYHI IPOLIECH B EHEProcucTeMax. MeTta poboTH: PO3BUTOK T€OPii KEPYBaHHS
€HEepProcrucTeMaMi B YaCTUHI 3a0e3MedeHHs iXHbOI CTIMKOCTI Ta AeMI(pyBaHHS €JI€EKTPOMEXaHIYHUX KOJIMBaHb,
NIOKPAIIEeHHS JUHAMIUYHUX BIaCTUBOCTEN €HEPTOCUCTEM Ta EHEPro06'eIHaHb Ha OCHOBI PO3POOKU IIPUHLIUIIOBO
HOBUX CTPYKTYP CUCTEM aBTOMAaTUYHOIO KEPyBaHHS 30y KeHHSIM CUHXPOHHUX MaluH (CAK3 CM). Metonu
IOOCJIiIKEHHS: [1J151 BUPilIeHHS IIOCTaBJIEHMX 3aB1aHb BUKOPUCTOBYBAINCS. METOAM NIPUKIJIAIHOI TEOPii CUCTEM,
HEUiTKOI JIOTiKM, HEUPOHHUX MEPEX, METOJ, HAMEHIIMX KBAJPaTiB, METOJ, CIIyCKY 32 aHTUTPAJ[i€HTOM I1pU
3BOPOTHOMY PO3IOBCIOIPKEHHI [10X1OKM, 06uucieHHs Biprinrepa (Wirtinger), rpafiieHTHI METOAY MOIIYKY
JIOKAJIbHUX €KCTPEMYMiB ITOXMOKMU KEPYBAaHHS Ta iHIIi. TeopeTHUYHi Ta NPaKTUYHi pe3yJIbTaTH i HOBU3HA:
po3po6sieHo HOBi cTpykTypu CAK3 CM, 110 BK/II0YaI0Th aBTOMAaTUYHU PETYIISITOP 30yKEHHS 3 PO3PaXyHKOBUM

KaHaJIoM cTabisizalii MoTyKHOCTI, HEWiTKMI [10JIbOBUM CTa61/1i3aTOP OTY>KHOCTI Ta aBTOMAaTU4YHUM PETYIsiTOP



30yIpKEHHS 3a (pa30BUM BEKTOPOM ((pa3opom) Harpyru craropa. CTBOPEHi KOMIT'IOTEPHI MOZE HOBUX CTPYKTYD
CAK3 CM Ta anropuTmu ix QyHKIIOHYBaHHS Pa3oM 3 pe3yJsibTaTaMU CTEHIIOBUX BUIIPOOYBaHb HAJlalOTh MO>KJIMBICTh
IiATOTOBKY iX cepiliHOro BUpOoOHULTBA. PO3po6seHa MeToAuKa HajlaroJ KeHHs i BU6opy KoeillieHTiB HeuiTKoro
I10JIbOBOTO CTabii3aTOpa MOTYKHOCTI [103BOJISIE€ MOT0 SKiCHE HaJIarOJKEHHS B yMOBaX eKcIuyaTalii. OGrpyHTOBaHO
HOBUY MifXif 1715 IOKpalleHHs AMHAMIYHYX BJIaCTUBOCTEN eHeprood 'elHaHb, KU Nepeoadae yCyHeHHS
3anisHeHHs npu GpopMyBaHHI BUXifHOro curHainy crabinizatopiB notyxxHocTti CAK3 CM. Po3BuHyTO Teopilo CUHTE3y
CHACTEM aBTOMATUYHOTO KEPYBAaHHS €HEProo6'eJHaHb 1J1s1 IOKPalLleHHs iXHiX AMHAMIYHUX Ta POOACTHUX
BJIaCTMBOCTEN. TeopeTHYHO O6IPYHTOBAHO HOBUM NinXxif 1o cuHTe3y CAK3 CM 3a pa30BUM BEKTOPOM HaIpyru
CTaTOpA, SIKUI1 BPAaXOBY€ 3aJIEXKHICTb KoedillieHTa MificuIeHHs 3a BilX1JIeHHSIM HaIllpyry CTaTopa Bif IPUPOCTY KyTa
poTopa. Po3po6sieHo Ta 0O6rpyHTOBAHO 3a pe3yJbTaTaMy MaTEMaTUYHOTO MOJIEJIIOBaHHS PE>XKUMIB 6-MaIlMHHOI
TECTOBOI CXEMHU KOHLENIiI0 NOOYJ0BY CUCTEMU LIEHTPAJi30BAHOrO KEPYBaHHS CTabii3aTOpamMu MOTYKHOCTI.
[Ipegmer i CTyniHb BIIPOBaJKeHHS: BlipoBaaxeHO B HBII "[Ipeo6pasoBaresib-KoMIlieKe" (M. 3alopixcKs), 30KpeMa
L7151 pO3PO0JIEHHS aJITOPUTMIB PYHKIIIOHYBaHHS Ta [IporpaMHo-anapaTHoro 3abesneyeHHss CAK3 CM.
EdexTuBHICTb BIPOBAI’)KEHHS: BUPOOHUIITBO i BUKOpUCTaHHS po3poobseHnx CAK3 CM B eneprocuctemi cripusTume

MigBUIIEHHIO ii CTIKOCTI, MOJINIIEHHS AMHAMIYHUX BlacTUBOCTEN. Cdhepa BUKOPHUCTAHHS: €HEPTOCUCTEMA.

2. The object of research: electromechanical processes in power systems. The purpose of research: development of
the control theory of power systems in terms of ensuring their stability and damping of electromechanical
oscillations, improving the dynamic properties of power systems and power connections based on the
development of fundamentally new structures of excitation control systems of synchronous machines (ECS SM).
Methods of research: methods of applied system theory, stability analysis of power systems, fuzzy logic, neural
networks, least squares method, back propagation of error, theory of function of complex variables, Wirtinger
calculation, gradient methods of searching for local extremum of control errors and others. Theoretical and
practical results and innovations: Theoretical and practical results and innovations: new ECS SM structures,
including an automatic excitation controller with a calculated channel of power stabilization, a field- and indistinct
power stabilizer and an automatic excitation controller behind the phase vector of the stator voltage, are
developed. Computer models of new structures ECS SM and algorithms of their functioning together with the
results of bench tests provide the possibility for preparation to serial production. The technique for tuning and
selection of the coefficients of the field- and fuzzy power stabilizer, allowing its qualitative adjustment in operating
conditions, is developed. A new approach to improve the dynamic properties of power systems, providing for the
elimination of delay in the formation of the output signal of the ECS SM power stabilizers, is substantiated. The
theory of synthesis of automatic control systems for power systems to improve their dynamic and robust
properties, is developed. A new approach to the ECS SM synthesis behind the phase vector of the stator voltage,
which takes into account the dependence of the gain on the stator voltage deviation on the increment of the rotor
angle, is developed. The concept of constructing a centralized control system for power stabilizers, which justified
based on the results of mathematical modeling of the 6-machine test circuit modes, is developed. A subject degree
of introduction: in the form of justifications, recommendations, structural and algorithmic solutions of software
and hardware for control cabinets of excitation systems were introduced in the Scientific and Production
Enterprise (NPP) "Transformer-Complex" (sity Zaporizhzhya). Effectiveness of implantation: the production and
use of the developed ECS SM in the power system of Ukraine will help to increase its stability, improve the
dynamic properties and prevent the development of systemic accidents (blackouts). Sphere of use: power system.
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