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1. TTocrin A. O. EnekTpoTexHidHa cucTeMa KepyBaHHS aCUHXPOHHUM IeHepaTopoM 3 pa3HUM POTOPOM
BITPOr€HEepYyI0Yoro KOMILJIEKCY 3 KOMIIEHCAlli€lo BIUIMBY HEJIiHIMHOro HaBaHTaXeHHs. — KBasidikaniliHa HaykoBa
Ipalls Ha IpaBax pykonucy. Jluceprariist Ha 3M06yTTS HAYKOBOTO CTyIeHs (fokTopa ¢inocodii) 3a crenianbHICTIO
141 «EnexTpoeHepreTrka, eJeKTPOTEXHIKA Ta eJIeKTpOMexaHika» 14 «EnekTpuyHa iHkeHepisy». - KpemeHuynbKkun
HaljoHalIbHUH yHiBepcuTeT imeHi Muxaiina Octporpagcekoro, Kpemenuyk, 2026. JucepratiiiHa po6oTta
[IPUCBSY€HA BUPIIIEHHIO HAYKOBO-TIPAKTUYHO] 3a/1a4i pO3pOOKU €JIEKTPOTEXHIUHOI CUCTEMU KEPYBaHHS
ACHHXPOHHMUM I€HEPATOPOM 3 (Pa3HMM POTOPOM BiTPOr€HEepPyI04Oro KOMILJIEKCY 3 KOMIIEHCALLI€I0 BIIJIMBY

HeJIiHIHOTO HaBaHTa)KeHHS. [I71s1 arpapHuX MiANpreMCTB Ta (pepMepChKUX rOCIOAPCTB aKTyaJbHUM 3aBHAaHHSIM



CTae CTBOPEHHS JIOKAJIbHUX CUCTEM IeHepallii, SIKi 30aTHI NigBUIIUTY 6€311epebifiHICTh €JIEKTPOIIOCTAYaHH Ta
320€3MeYUTH eHepreTUYHy He3aJIeXXHICTb Bifl TpagulliiHUX eHeproHociiB. BiTpoBa eHepreTyka € OgHUM i3 HaNOiIbII
IIePCIEKTUBHUX i €K0JIOriyHO 6e3neyHux pimeHs. Ha 0CHOBI aHasi3y cy4yacHUX NiAXO[iB BCTAHOBJIEHO, 110
ONTUMAJIbHUM € BUKOPMCTAaHHS aCUHXPOHHMX F€HepaTopiB 3 (asHUM POTOPOM. 3aCTOCYBAHHS MAJIONOTYKHUX
HaIiBIPOBiIHUKOBUX I1IEPETBOPIOBAYIB y KOJIi pOTOpa 3abe3neyye cTabilibHy 4aCTOTy HAIIPYry CTaTOpPa IPU 3MiHHIN
IIBUAKOCTI BiTPy. BIIpOBajI>KeHHs CUCTEM KOMITEHCALlii MUTTEBOI ITOTYKHOCTI B aJITOPUTMU KEPYBaHHS [03BOJISIE
HEe3aJIeXXKHO PeryJioBaTu akKTUBHY ¥ peaKTUBHY CKJIafoBi. Lle MiHiMi3ye BIJIMB HA MEPEXY Ta rapaHTye CTa0i/IbHICTb
ABTOHOMHUX €Heprocucrem. [IpoBefieHo aHaliTUYHe JOCiIPKEHHS 3aCTYITHOI CXeMU ACMHXPOHHOI MalllMHY 32
YMOB 3MiHHO{ 4aCTOTH Ta aMIUIiTyj HAIIpyry CTaTopa i poropa. 3 ypaxyBaHHSIM KoedillieHTa TpaHcdopmalii Ta
KOB3aHHS BU3HAYE€HO B3a€EMHUM 3B'130K MIXK ITapaMeTpaMu BiNOBIGHUX KiJl, [0 JO3BOJIMJIO MaTEMATUYHO ONMUCATH
nepegavyy MexaHi4Hoi eHeprii Ta IOTY>KHOCTI pOTOpa [0 CTaTOPHOro Koja. OTprMaHi PiBHAHHS €HEPrOpO3NOIiny,
IeTali30BaHi 17151 KOXKHOI a3y, BijOMBaAIOTh BILIUB 3MiHU €JIEKTPUYHUX [IapaMeTPiB 0OMOTOK HA MUTTEBY
IIOTY>KHiCTb. Po3pobJieHa imiTaljifina Moiesb y cepesioBuiLi rpadiyHOro porpaMyBaHHs JO3BOJIUJIA JOCTIIATH
POOOTY YCTAaHOBKY IIPU JIiHITHMX Ta HEJIIHIMHUX HABaHTAKEHHSIX, 2 TAKOX Y PEXKMMAaxX aCUMETPIii CTaTOPHUX
06MOTOK. CMHTE30BaHO KOMILJIEKCHY CUCTEMY YIPABJIiHHY, SIKA IOEQHYE aJITOPUTMU PETYJIIOBAHHS POTOPHOTO
IIEPETBOPIOBAYA Ta BLOCKOHAJIEHY CUCTEMY KEPYBaHHS MEPEKEBUM NepeTBOproBaueM. OCTaHHs 3abe3nedye
e(eKTMBHY KOMIIEHCAllil0 HEAKTUBHUX CKJIAZJOBUX MUTTEBOI IIOTY>KHOCTI B TOYIli IPUEIHAHHS Ta KEPYBAaHHS
IIPOLIECOM 3apsily HAaKOIMYYyBaJIbHOTO KOHJIeHCcaTopa. o OCHOBHUX HayKOBUX PE3YyJIbTATiB HajleXXaTh: Moaudikallis
MaTeMaTU4HOI MOZeJli aCMHXPOHHOI MalMHU 3 (a3HUM POTOPOM Y (asHiil cucTeMi KOOpauHAT abc, sika 6a3yeTbes
Ha BpaxyBaHHI iHIMBilyaJlbHUX 3HaY€Hb aKTUBHUX OIIOPIB, iIHIYKTUBHOCTEN PO3CIIOBaHHS Ta B3aEMHUX
iHOYKTUBHOCTEMN 117151 KOXKHOI 3 (pa3 0OMOTOK cTaTopa i potopa. DopmystoBaHHS CUCTEMU PiBHSIHb MUTTEBO]
MOTY>KHOCTi aCUHXPOHHOI MalIMHU 3 (ha3sHUM POTOPOM Y (pa3Hill cucTemi KOOpAUHAT abe AJ1s1 TEHePaTOPHOTO
pPeXUMY, sIKa 3aBISKM KOMIIIEKCHOMY 3aCTOCYBaHHIO FADMOHIYHOTO 6asaHCy [71s1 KOXKHOI (pa3u OKPEMO Ta CyMapHO
3a pazamu BUSIBJISIE OCOOJIMBOCTI PO3INOLiy FapMOHIMHUX CKIaL0BUX MUTTEBOI IIOTY>KHOCTI. PO3BUTOK MeTody
KEPyBaHHS aCUHXPOHHUM reHepaTopoMm 3 (asHUM POTOPOM B CKJIaJli BITPOr€HEPYI0YOro KOMILIEKCY, O 03BOJISIE,
OKpiM iHTerpasibHUX MOKa3HUKIB aKTUBHOI Ta PEAKTUBHOI IIOTYXHOCTI, (POPMYBaTU MUTTEBY MOTY>KHICTb BULIUX
rapMOHIK /1151 KOMIIEHCAllii BIIJINBY HEJIIHIMHOTO HABAHTAKEHHS. YIOCKOHAJIEHHSI METOMLY KEPYBAaHHS MEPEXKEBUM
CHJIOBMM II€PETBOPIOBAYEM aCHHXPOHHOIO reHeparopa 3 (pasHMM POTOPOM B CKJIa/li BiTpPOreHEPYI0YOro KOMILJIEKCY,
1sIXOM (POPMYBAHHS AOJATKOBOI 3apsiIHOI OTYKHOCTI, sIKa 3a6e3Ieuye KePOBAaHU PEKUM 3apsiy
HaAKOIMYYyBaJbHOTrO KOHJIEHCATOPA B JIAHIi MOCTIMHOrO CTpyMy. [IpakTU4He 3HaY€HHSI POOOTH IOJISITae B pO3pOO1L
CTPYKTYpH €JIEKTPOTEXHIYHOIO KOMILJIEKCY CHUJIOBOi YCTaHOBKU BiTporeHeparopa Ha 6a3i aCMHXPOHHOTO reHeparopa
3 (pa3HUM POTOPOM, sIKa 3a0e3edye NoeJHAHHS (PYHKLiN reHepalii 1[i1b0BOi aKTUBHOI Ta p€aKTUBHOI IIOTYXHOCTI B
MEPEXY, 3 BUKOPUCTAHHSIM IIPUHLUITY Opi€HTAalil 32 BEKTOPOM MTOTOKO3YEIJIEHHSI CTATOPA, LIJISIXOM PETYJIIOBAaHHS
CTPyMY POTOpA 3 OJJHOYACHOIO0 KOMIIEHCAIi€I0 MyJIbCYI0YO0i aKTUBHOI Ta PEaKTUBHOI MUTTEBUX ITOTY>KHOCTEN
HeJIiHITHOTO HaBaHTa)KeHHs1. Pe3ysibTaTu BIPOBAI)KEHO B HABYaJIbHUI NIPOLieC 6aKalaBPChKUX i MariCTepChbKUX
[Iporpam 3a crienjanabHicTio 141 «EjeKTpoeHepreTrka, eJIEKTPOTEXHIKa Ta eJIeKTpoMexaHika» y KpeMeHYyLbKOMY
HalliOHAJILHOMY YHiBepCcHUTeTi iMeHi Muxaitna Octporpagcbkoro. OTpuMaHi METOAMKY BUKOPUCTAHO IIif, Yyac
BMKOHaHHS HayKoBO-nocigHoi po6otu Ha I[IpAT «ITosntaBebkuil I'3K», a TakoX Npu JOCTiIKEHi TIOTOKOPO3IOAiNy
IIOTY>KHOCTE! B CUCTEMI €JIEKTPOCIIOKMBAHHS (PepMEPCHKOT0 rocrnogapcTsa «Arpocsit-CB». Kiouosi cioBa:
ACHHXPOHHMI reHeparop 3 GasHuM POTOPOM, P TEOPisi MUTTEBOI IOTY>KHOCTI, BEKTOPHE KEPYBaHHS, KOMIIEHCALlis
MUTTEBOI PEAKTUBHOI [TIOTY>KHOCTI, HEJIiHIlHE HABAHTKEHHS, HECUMETPIis TapaMeTpiB, HAKONINYyBaJbHUI

KOHJI€HCATOP, BUILi TAPMOHIKHU.

2. Postil A. O. Electrical control system for an asynchronous generator with a phase rotor of a wind-generating
complex with compensation for the influence of a nonlinear load. — Qualification scientific work in the form of a
manuscript. Dissertation for the degree of Doctor of Philosophy in the specialty 141 “Electrical Power Engineering,
Electrical Engineering and Electromechanics” 14 “Electrical Engineering”. - Kremenchuk Mykhailo Ostrogradsky
National University, Kremenchuk, 2026. For agricultural enterprises and farms, the urgent task is to create local
generation systems that can increase the uninterrupted power supply and ensure energy independence from



traditional energy sources. Wind power is one of the most promising and environmentally friendly solutions. Based
on the analysis of modern approaches, it was found that the optimal use is asynchronous generators with a phase
rotor. The use of low-power semiconductor converters in the rotor circuit ensures a stable stator voltage
frequency at variable wind speed. The introduction of instantaneous power compensation systems into control
algorithms allows for independent regulation of the active and reactive components. An analytical study of the
equivalent circuit of an asynchronous machine under conditions of variable frequency and amplitude of stator and
rotor voltages has been carried out. Taking into account the transformation and slip coefficient, the mutual
relationship between the corresponding circuit’s parameters was determined, which allowed mathematically
describing the transfer of mechanical energy and rotor power to the stator circuit. The obtained energy
distribution equations, detailed for each phase, reflect the influence of changes in the electrical parameters of the
windings on the instantaneous power. The developed simulation model in the graphical programming environment
allowed investigating the operation of the installation under linear and nonlinear loads, as well as in the stator
windings asymmetry modes. A complex control system was synthesized, which combines the algorithms for
regulating the rotor converter and the improved control system for the network converter. The latter provides
effective compensation of the inactive components of the instantaneous power at the connection point and
control of the storage capacitor charging process. The main scientific results include: Modification of
mathematical model of an asynchronous machine with a phase rotor in the phase coordinate system abc, which is
based on taking into account the individual values of active resistances, leakage inductances and mutual
inductances for each of the phases of the stator and rotor windings. Formulation of a equations system the
instantaneous power of an asynchronous machine with a phase rotor in the phase coordinate system abc for the
generator mode, which, thanks to the complex application of harmonic balance for each phase separately and in
total by phases, reveals the features of the distribution of harmonic components of the instantaneous power.
Development of a method for controlling an asynchronous generator with a phase rotor as part of a wind-
generating complex, which allows, in addition to the integral indicators of active and reactive power, to form the
instantaneous power of higher harmonics to compensate for the influence of nonlinear load. Improving the
controlling method a network power converter of an asynchronous generator with a phase rotor as part of a wind
generating complex, by generating additional charging power, which provides a controlled storage capacitor
charging mode in the DC link. The practical significance of the work lies in the development the structure of wind
generator power plant electrical complex based on an asynchronous generator with a phase rotor, which provides
a combination functions of generating the target active and reactive power into the network, using the principle of
orientation according to the stator flux linkage vector, by regulating the rotor current with simultaneous
compensation nonlinear load pulsating active and reactive powers. The results have been implemented in the
educational process of bachelor's and master's programs in specialty 141 "Electrical Power Engineering, Electrical
Engineering and Electromechanics" at the Mykhailo Ostrogradskyi Kremenchug National University. The obtained
methods were used during the implementation of research work at PrJSC "Poltava GZK", as well as during the
study of power flow distribution in the electricity consumption system of the farm "Agrosvit-SV". Keywords:
asynchronous generator with a phase rotor, instantaneous power pq theory, vector control, compensation of
instantaneous reactive power, nonlinear load, parameters asymmetry, storage capacitor, higher harmonics.
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yHiBepcureT "MetinBect IlosiTexHika"

Kopg, 3a €IIPIIOY: 43663468

Micue3HaxoaKeHHS: [TisneHHe moce, 3anopixks, 3anopisbkuil p-H., 69008, Ykpaina
<I>op1vxa BJIACHOCTI: [TpuBaTHa /HenepsKaBHa

Cdepa ynpassiHHS:

InenTudikarop ROR:

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. 3auena [Opiit BontonuMuposuy

2. Yurii V. Zachepa

KBasigikanis: x.r.u., gor., 05.09.03
I,T.LeHTI/I(l)iKaTop ORCID ID: 0000-0003-4364-6904
JoparkoBa iHdpopmamnist:

IloBHEe HaliIMeHYBaHHS IOPUAHUYHOI 0COOH: KpemeHUyLbKuii HALLiOHAIBHMI yHIBEpCUTET iMeHi Muxaiina

OcTporpancekoro

Kopg 3a €IPIIOY: 05385631

Micue3HaxoaKeHHS: ByJ1. VHiBepcuTeTChKa, Kpemenuyk, Kpemenuynpkuii p-H., 39600, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBitiHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

Inentudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. MesipHUKOB BsyeciaB OsiekcaHgpOBUY

2. Viacheslav Melnykov

KBasigikamis: . . u., mom., 05.09.03
I,I[eHTI/I(l)iKaTOP ORCID ID: 0000-0001-6082-3031
JoaparkoBa iHpopmanist: https://www.scopus.com/authid /detail.uri?authorld=55328147700

IloBHE HaliIMEeHYBaHHS IOPUAHNYHOI 0COOH: KpemeHuyLbKMii HALIOHAJILHUI YHIBEpCUTET iMeHi Muxaiina

OcTtporpazacekoro

Kopg 3a €IPIIOY: 05385631

Micue3HaxoaKeHHS: ByJ1. VHiBepcuTeTchKa, KpemeHnuyk, Kpemenuynpkuii p-H., 39600, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu



InenTudikarop ROR:

VIII. 3ak1104YHi BiZOMOCTI

BaacHe Ilpi3Bume Im's ITo-6aTbKOBI Kopenbkosa Tetsina Banepiisua
rOJIOBH pagu

BnacHe IlpizBume Im's I10o-6aTbKOBI Kopenbkosa Tetsina Banepiisua
TOJIOBYIOYOTO Ha 3acCiiaHHi

BinmoBigaibHUH 32 MiZTOTOBKY Bynai1 Onena OseriBHa
00JIiIKOBHX JOKYMEHTIB

Peec1'paTop [Opuenko TersHa AHaTosiiBHA

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peecTpallilo HayKOBOi IOpuenko TeTsHa AHaTosiiBHA

OisSIIBHOCTI




