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Pedepar:

1. Incepraris Ha 3000YyTTsI HAYKOBOTO CTYIIEHS KaHJWATa TEXHIYHUX HayK 3i crienjanbHocTi 05.09.03 -
€JIEKTPOTEXHIUHI KOMIIEKCU Ta cucTeMu. HallioHaIbHUI yHiBepCcUTeT «/JHINPOBCHKA MOJiTEXHIKaY, M. JJHITIpo,
2021. Y npucepTauiiiHiii po60Ti po3B’a3aHe HayKOBO-TIPUKJIATIHE 3aBAAHHS, SIKE IIOB'I3aHe 3 JOCiIKEHHSIM Ta
CTBOPEHHSIM HOBOT'O BUY €JIEKTPOIPUBOJIA Y3roAKeHOro obepraHHs 19 Ha 6a3i aCHHXPOHHUX JBUTYHIB 3
iMITyJIbCHO-CTPYMOBUM OOMEKEHHSIM B KOJIi €JIEKTPUYHO MOB'SI3aHUX POTOPHUX BUNPSIMIIAYIB, IO MA€ BJIACTUBOCTI
CaMOCHMHXPOHi3allii 32 HEBU3HAYEHNX MEXAHIYHYX BIJIUBIB 3 BUCOKVMMU €HEPreTUYHVMM i BiTHOCHO MaJluMU

MacorabapuTHUMU i BApTiCHUMU [TI0Ka3HMKAMU ITOPiBHSHO 3 BiIOMUMU CUCTEMaMU €JIEKTPOIIPUBOIIiB Y3TO[I)KEHOT O



o6epTaHHs. OTpUMaHO 6€3p0o3MipHUI y3arajbHeHU napameTp (KoedillieHT) CUHXPOHi3allii, SIKUIT 3aJIEXKUTh Bif,
KOHCTPYKTUBHUX OCOGJIMBOCTEN CX€MHOTO pillieHHs], TapameTpiB poTopHoro kosa AIIQP Ta cniBBifHOMmEHHS
CTaTUYHUX MOMEHTIB ACMHXPOHHOTO €JIEKTPOIPUBOJIA Y3TOJI)KEHOr0 OOEPTaHHS Ta aHAIITUYHI BUpPa3u [Jisl
BM3HAUEHHSI 3PiBHSJIBHOTO CTPYMY MOMEHTY MK POTOpaMH [ BUTYHiB. Bu3HaueHi napaMeTpy eJIEKTPUYHOI CXeMU
iHBEpPTOpa KEPOBAHOTO MEPEKEIO IEPETBOPIOBAYA Y3TOIKEHOTO OOEPTAHHS B KOJIi €/IEKTPUYHO TOBSI3aHUX
POTOPHUX BUINIPSIMJISIUIB, IPU SIKUX 3a0e31euyeThCsl HaflifiHa poboTa iHBepTopa Ta HOro 3aXUCT Bifl, aBapilHUX
cTpyMiB. Po3po6ieHa imiTalilfiHa KOMITIOTEpHa MOZEJIb, SIKa BpaXOBY€ B3a€MOIIOB'SI3aHi €JIeKTPOMarHiTHi i
€JIEKTPOMEXaHiYHi IPoLecU B CUCTEMI €J1IeKTPONPUBOJA Y3TOIKEHOr0 OOEPTAHHS 3 iIMITyIbCHO-CTPYMOBUM
0OME>KEHHSIM B KOJIi €JIEKTPUYHO IOB'SI3aHUX POTOPHUX BUIIPSIMIISYIB Ta LO3BOJISIE BCTAHOBUTH e(EeKTUBHI CIIOCOOH
Ta QJITOPUTMU KEPYBAHHS [IepETBOPIOBaYeM JJ1s1 OTPMMaHHS HalKpalllux CUHXPOHI3youux Baactusocteil AIIQP 3a
36epeskeHHs Bucokoro piBHsa KK]I Ta koediljieHTa IOTYKHOCTI esleKTpornpuBony. OTpuMaHi aHaliTUYHi
CHiBBiJHOLIEHHS €JIEKTPOMEXAHIYHOrO NIPOLIECY B €JIEKTPONIPUBO/Ii Y3rOIPKEHOT0 00€pTaHHS, 3aBISKU SIKUM
YCTaHOBJIEHO, 1J0 HEY3IOJKEHICTh Y CTaJIOMy PeXXMMi 3BOPOTHO NPOIOpLiiiHa 106yTKy KoedillieHTa CUHXpOHi3allii
Ta HOMiHaJIbHOT'O KOB3aHHS IBUTYHA, a €JIeKTPOMEXaHiuHa MIOCTiliHa yacy ITPONOpLifiHA IIbOMY IOOYTKY.
3anponoHoBaHa METOMKA BU3HAYEHHSI Hey3roaKeHoCTi mBuaxocreit AIIOP y cuctemi enekTponpusoja
y3roJpKeHOT0 00epTaHHs, SIKa BpaxOBy€e HASIBHICTD SIK CTATUYHUX Ta i JUHAMIYHMX 30yPIOIOYMX BUCOKOYACTOTHUX
MOMEHTIB, 10 IiloTh Ha AIOP, Ta 03BOJIsIE€ 3 JOCTATHBOIO MOXMOKOIO 10 6,6% Yy cTanux, Ta A0 25,7% y nepexigHux
peXumMax ix po60TH BUKOHYBATU OL[iHKY HEY3roZKeHOCTi mBUaKocTel AIJOP 3ayeXHo Bif NaCIOPTHUX JAHUX Ta
napametpiB cxemu 3amimenss: AIOP. [TpoBezeHi ekcriepuMeHTasNbHi TOCTiIKeHHS HiITBEPIKYIOTh
Ipaue3faTHiCTb i eeKTUBHICTb 3aIIPOIIOHOBAHOIO TEXHIYHOI'O PillleHHsI aCUHXPOHHOI'O eJIEKTPOIIPUBOAY 3

iMHyJIbCHO—CprMOBI/IM OOMEXKEHHSIM B KOJIi €JIEKTPUYIHO MOB’I3aHUX POTOPHUX BI/IHPHMJIH‘{iB.

2. Dissertation for the degree of candidate of technical sciences in the specialty 05.09.03 - electrical complexes
and systems. National University «Dnipro Polytechnic», Dnipro, 2021. 20 In the dissertation work, a scientific and
practical problem was solved related to the study and creation of a new type of electric drive of coordinated
rotation based on asynchronous motors with pulse-current limitation with electrically connected rectifiers in
phase rotors, which have self-synchronization properties under uncertain types of mechanical effects with high
energy and relatively small weight, dimension and cost indicators in comparison with known systems of electric
drives of mismatched rotation. A dimensionless generalized parameter (coefficient) of synchronization is obtained,
which depends on the design features of the circuit solution, the parameters of the rotor circuit of the
asynchronous motor with wound rotor (AMWR) and the ratio of the static moments of an asynchronous electric
drive of matched rotation and analytical expressions for determining the equalizing torque and current between
the rotors of the motors. The parameters of the electrical circuit of the inverter of a network-controlled converter
of mismatched rotation with electrically connected rectifiers in the rotor circuit have been determined, at which
reliable operation of the inverter and its protection from emergency currents are ensured. A simulation computer
model has been developed that takes into account the interrelated electromagnetic and electromechanical
processes in the electric drive system of mismatched rotation with pulse-current limitation in the circuit of
electrically connected rotor rectifiers, and allows to establish effective methods and methods for controlling the
converter to obtain the best synchronizing properties of the AMPR while maintaining a high level of efficiency and
drive power factor. Analytical ratios of the electromechanical process in an electric drive of mismatched rotation
were obtained due to which it was found that the inconsistency in the steady state is inversely proportional to the
product of the synchronization coefficient and the nominal slip of the motor, and the electromechanical time
constant is proportional to this product. A method is proposed for determining the speed mismatch of AMPR in the
system of an electric drive of mismatched rotation, which takes into account the presence of both static and
dynamic disturbing high-frequency moments acting on the AMPR. This allows, with sufficient accuracy up to 6.6%
in constant, and up to 25.7% in transient modes of their operation, to assess the inconsistency of the AMPR speeds
depending on the passport data and parameters of the AMPR equivalent circuit. The conducted experimental
studies confirm the operability and efficiency of the proposed technical solution for an asynchronous electric drive
with a pulse-current limitation in the circuit of electrically connected rotor rectifiers.
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