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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10

BUKOHaHO JHUCEPTALil0

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL 0CO0OM: KuiBchKuii HallioHaIbHUI YHIBEPCUTET TEXHOJIOTIi Ta U3aiHY
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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 45.41.33

Tema gucepranii:
1. EnekTpomexaHiuHi CUCTeMHU 3 MiIBULIEHUM CIiBBiJHOMEHHSIM “MOMEHT-CTPYM” [IPX YaCTOTHO-CTPYMOBOMY

KEpPYyBaHHi

2. Electromechanical systems with increased "torque-current” ratio with frequency-current control

Pedepar:

1. O6’eKT IOCiI)KEHHS: IPOLECH PETYII0OBAaHHSI MOMEHTY i MIBUAKOCTI aCUHXPOHHOIO ABUTYHA B
€JIEKTPOMEXaHIYHUX CUCTeMax. MeTa poOOTH: MiIBUIIEHHS CIIiBBiIHOIEHHS "MOMEHT-CTPyM" B
€JIEKTPOMEXaHIYHMX CUCTEMAX 3 ACMHXPOHHUMU JABUTYHAMMU LISIXOM BIOCKOHAJIEHHSI METO/iB YaCTOTHO-
CTPYMOBOTO KEPYBAaHHSI MOMEHTOM i IIBUJKICTIO, 1110 BPaXOBY€ 0COOJIUBOCTI IOOYI0BU N1€PETBOPIOBAUIB YACTOTH.
Metonu nocigKeHH: MMKOPUCTaHI MTOJIOKEHHS TEOPii eJIEKTPUYHUX MAIIMH, TEOPIl €JIEKTPOIIPUBOAY, TEOPIl
€JIEKTPUYHUX KiJl, TeOPii aBTOMAaTUYHOIO KEPyBaHHS, METOIY MAaTeMAaTUYHOTO i (Pi3MYHOr0 MOJEIOBAHHSI.
TeopeTuyHi Ta NPaKTUYHi pe3yJbTaTU i HOBU3HA: OOIPYHTOBAHO CTPYKTYpPU MOJesieil aCMHXPOHHUX JIBUTYHIB, SIKi
IOLiIbHO BUKOPUCTOBYBATU [IJI aHAJII3y IIPOLECIB PETyII0BAHHSI MOMEHTY 1 MIBUAKOCTI B CUCTEMI "MTepPETBOPIOBAY
YaCTOTH - IBUTYH" IIPX YOTUPUITPOBITHOMY MiIK/IIOYEHHI; 3aTIPONIOHOBAHO HOBUI METOJ, OOMEKEHHS CTPYMY B KOJIi

HaMarHiyyBaHHs i aMIJIiTyIM HANPYTU CTaTOpPa ACMHXPOHHOTO ABUTYHA, SIKUI MIOJIATa€ B PETYII0OBaHHI a6COJIIOTHOTO



KOB3aHHS 3 BUKOPUCTAHHSIM 3BOPOTHOIO 3B'SI3Ky I10 HAIIPy3i; OTPMMAHO HOBI 3aJIEXXHOCTI, BiIIOBIHO 10 SIKUX
HeOoOXiJIHO 3MIHIOBaTH CTPYM CTaTopa i abCOIOTHE KOB3aHHS IJ1s1 MiJIBULIEHHS CIIiBBiTHOLIIEHHS "MOMEHT-CTPyM" B
Iliara3oHi 4acToT Bif|, HyJIbOBOI 0 HOMiHaJILHOI ITPY BpaxyBaHHI HACMYEHHS MArHiTHOI CUCTEMU ACUHXPOHHOTO
IBUTYHA; JOBELEHO, IO IPY BUKOPUCTAHHI 3alIPOIIOHOBAHO] MiICUCTEMU KEPYBAHHSI MOMEHTOM, CUCTEMA
PETYJIIOBaHHS WIBUIKOCTI 3 TUIIOBUM IIPONOPLiHO-iHTErPaIbHUM PETYIITOPOM MA€ JIOKAJIbHY aCUMIITOTUYHY
cTilikicTe. [IpenMeT i CTymiHb BIIPOBaJKeHHS: BUKOPUCTOBYIOThCS B yu6b0BoMy rponeci KHYT]] i nepenani ass
BUKOpUCTaHHS B po3pobkax HBIT «Cunarnc», M. KuiB. EQeKkTuBHiCTh BIIpOBa/i>KeHHS: MOJIMIIEHHS] €HePreTUYHUX
[TIOKa3HUKIB eJleKTpoMexaHiuHux cucteM. Chepa BUKOPUCTAHHS: TATOBi €JIEKTPOMEXaHiuYHi CUCTEMU TPAHCIIOPTHUX

3aC00iB.

2. The object of research: induction motor speed and torque regulation processes in the electromechanical
systems. The purpose of research: "torque-current” ratio increase in the electromechanical systems with induction
motors by torque and speed frequency-current control methods perfection, with consideration of frequency
converters’ specificity. Methods of research: the elements of electric machines theory, electric drives theory,
electric circuit theory, automatic control theory, methods of mathematical and physical modeling are used.
Theoretical and practical results and innovations: induction motor models structures are validated, which should
be used for torque and speed regulation processes analysis in “frequency converter - motor” system with fourwire
connection; the new magnetizing current and stator voltage amplitude limitation method is suggested, which
consists in regulation of the absolute slip with the use of voltage feedback; the new dependencies are acquired,
which should be used for stator current and absolute slip variation to enhance "torque-current” ratio in the
frequency range from zero to nominal speed with motor magnetic system saturation taken into account; it is
proved, that the speed regulation system, while using suggested torque control subsystem, with a typical
proportional-plus-integral action controller have a local asymptotic stability. A subject and degree of introduction:
are used in educational process KNUTD and are transferred for use in developments S&IC “Sinapse". Effectiveness
of implantation: electromechanical systems energetic characteristics perfection. Sphere of use: hauling
electromechanical systems of transport means.
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