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V. BimomocTi npo guceprauiio
Mosga guceprarii:
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1. MogemnoBaHHS 06'€KTIiB Ta NPOLECiB KepyBaHHS aBTOHOMHUMU €JIEKTPOCTAHIiSIMU B EPEXiIHUX pekumax

pPO6OTH MOTY>KHUX CIIOKMBAYiB

2. Design of objects and management processes by autonomous power-stations in transient behaviors of work of
powerful consumers

Pedepar:

1. O6'eKT - aBTOHOMHi aBTOMAaTU30BaHi CUCTEMH YIIPABJIiHHS CYJOBUMU €JIEKTPOEHEPTeTUYHMMU YCTAHOBKAMU 3
n3eJib-TeHePaTOPHUMM arperaTaMu. MeTta - po3BUTOK METOM0JIOTii MOJIeIF0BaHHS 06'€KTIB i ITPOIIECiB B
aBTOHOMHUX €JIEKTPOEHEPreTUYHUX CUCTEMAX, L0 NPALIOIOTh Y AMHAMIYHUX PEXKUMAX i peasnisalis MOZeIbHOro
HaCTPOIOBAHHS €JIEMEHTIB CUCTEM aBTOMATUKU [1J1s 3a06€311€4€HHS HEOOXiIIHUX NTOKa3HUKIB €JIEKTPOEeHePrii.
Metonu - MeTOnIM TeOopii aBTOMaTUYHOTO PETYJIIOBAaHHS 1 KEePYyBaHHS, y TOMY 4ucii metof JIAYX, meTonu
ONTVMMAaJIbHOTO HACTPOIOBAHHS PETryJIATOPIB, METOIY AUCKPETHUX CUCTEM aBTOMAaTUYHOIO PETYJIIOBAHHS, METO],
HEeUiTKOi JIOTiK{, METOAY MOJEeJIIOBaHHS eJIEKTpOeHepreTUYHUx cucteMm B Matlab-Simulink, MmeTonosoris
€KCIIePUMEHTAJIbHUX NOCIIIKEHb IIJISIXOM OcLuIorpadyBaHHs 3 HACTYIHOIO 0OpPOOKOI0 €EKCIIEPUMEHTATIbHUX

IOCIIiIPKEHD i3 BUKOPUCTAHHSIM METOZOJIOTI] OL[iHKU MOTPIlTHOCTEN pe3ysIbTaTiB €KCIIEPUMEHTIB. Biepiie



po3pobiieHa CripoeHa JuHaMivHa MOJIeJlb aCHHXPOHHOTO ABUTYHA [J1s1 MojientoBaHHs B Matlab-Simulink iioro
ITyCKOBUX PEKUMIB 3 ypaxyBaHHSIM aKTUBHUX | pEaKTMBHUX CKJIAJOBUX HOTO IIYCKOBOTO CTPYMY, ITEPEXifHI IpoLecu
B SIKifl aIeKBaTHI IpoliecaM peasbHOi MAIMHU 3 [1I0XUOKOI0, 110 He nepeBuiye 15-20%; cTBOpeHa CIpoleHa
IVHaMivYHa MOJieJb A13€JIb-TeHepaTopa IJIs1 MOJEJIOBaHHSI IIPOLIECiB KOMyTallii IOTY>XHUX CIIOKUBAYiB
(aCMHXPOHHMUX JBUTYHIB), SIKa 103BOJISIE B JECATKU Pa3iB CKOPOTUTH OOYMCIIEHHS Yacy NePeXiHMX IPOLECiB i sika
SIKiCHO i KiIbKiCHO BiiTIOBiae mpoiecam B peajibHUX CUCTEMAax aBTOHOMHOI eJIeKTPOeHepreTUKY; po3pobeHa i
OOI'PYHTOBaHA TEXHOJIOTISI MOJIE€JIIOBaHHSI IIPOLIECY CUHXPOHi3allii CHHXpOHHUX T'€HEPaTOPiB, a TAKOX
3aMpOINIOHOBAHO CIMOCI6 CUHXPOHi3allii CHHXPOHHUX r€HepaTopiB, O 3a6e3reuye MiHIMaIbHO MO>KJIMBI 3HAYEHHS
CTPYMIB BUPIBHIOBaHHS I[IPY YMOBI 3HAYHUX KOJINBAHb YaCTOTU OOEPTiB IpUBifHOro ABUTryHa. OTpUManu
MOJAJBIINYI PO3BUTOK: METOJI, Ta aJITOPUTM CUHXPOHI3allii CUHXpOHHUX TreHepaTopiB IPU KOJIMBAHHSIX 00EPTiB
IIPUBIAHOTO JBUTYHA F€HEPATOPA, O MiJKI0YAETHCS B ABTOHOMHIl €JIEKTPOEHEPreTUYHIN CUCTEMI; METOOJIOTis
MO/IEJIIOBAaHHS PEXUMIB POOOTH J13€J/1b-TeHePAaTOPHUX arperaris 3 HU(PPOBUMHU CUCTEMAMU KEPYBaHHS 3
BpaxyBaHHSIM 4aCOBUX 3aTPUMOK IIpU lepeadi iHPpopmaliliHux cCurHasis. BnockoHaseHO MeToAy HalaroiKeHHsI
KoeillieHTiB peryJsTopiB Ta CTPYKTYPH aJIFCOPUTMIB [1J1s1 CUCTEM 30y )KEHHSI CHHXPOHHUX F€HEPaTOpPiB Ta

HpI/IBi,[[HI/IX ,[[BI/IFYHiB. Fa]ly3b 3dCTOCYBAHHS: CUCTEMU dBTOMATUKU [IJ11 aBTOHOMHUX €JIEKTPOCHEPIE€TUYHUX CUCTEM.

2. Object - autonomous automated control systems for judicial electrical power installations with diesel-generator
units. The purpose - development of methodology of modeling of objects and processes in autonomous electrical
power systems which work in the dynamic modes and realization of a model attuning of elements of systems of
automatic equipment for providing necessary indicators of the electric power. Methods - methods of the theory of
automatic control and management, including the LAChH method, methods of an optimum attuning of regulators,
methods of discrete systems of automatic control, a method of fuzzy logic, methods of modeling of electrical
power systems in Matlab-Simulink, methodology of pilot studies by an ostsillografirovaniye with the subsequent
processing of pilot studies with use of methodology of an assessment of errors of results of experiments. For the
first time the developed simplified dynamic model of the asynchronous engine for modeling in Matlab-Simulink of
its starting modes taking into account active and jet components of its starting current, transition processes in
which adequate to processes of the real car with a margin error which doesn't exceed 15-20%,; the created
simplified dynamic model of the diesel generator for modeling of processes of switching of powerful consumers
(asynchronous engines) which allows to reduce in tens times calculation of time of transition processes and what
qualitatively and quantitatively answers processes in real systems of autonomous power industry; the developed
and reasonable technology of modeling of process of synchronization of synchronous generators, and also the way
of synchronization of synchronous generators which provides minimum possible values of currents of alignment
on condition of considerable fluctuations of frequency of turns of the driving engine is offered. Gained further
development: method and algorithm of synchronization of synchronous generators at fluctuations of turns of the
driving engine of the generator which is connected in autonomous electrical power system; methodology of
modeling of operating modes of diesel-generator units with digital control systems taking into account temporary
delays by transfer of information signals. Methods of adjustment of coefficients of regulators and structure of
algorithms for systems of excitement of synchronous generators and driving engines are improved. Scope: systems
of automatic equipment for autonomous electrical power systems.
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