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1. YacTOTHO-peryIbOBaHUI €JIEKTPONPUBO], i3 KOMIIEHCalli€lo BIIJIMBY HECUMETPii 0OMOTOK CTaTOpa aCUHXPOHHOTO
IBUTYHA

2. Variable-frequency electric drive with the compensation of impact of stator windings asymmetry in induction
motor

Pedepar:

1. O6'eKT BOCIIIKEHD ~ IIPOLLECH TIEPETBOPEHHS €HEPTii B 4aCTOTHO-PETYJIbOBAHOMY €JIEKTPOIPUBO/I 3i CKalIIPHUM
KEPYBaHHSM; MeTo10 poO0TH € MifBUIIEeHHS €(PEKTUBHOCTI pOOOTH 4aCTOTHO-PETYJIbOBAHOTO €JIEKTPONPUBOA 3i
CKJISIPHUM KEPYBaHHSIM i3 HECHMETPUYHMM aCMHXPOHHMM JIBUTYHOM 33 PaXyHOK OLIiHIOBAHHSI €HEPreTUYHUX
IIOKa3HMKIB Ta KOMIIEHcallii BIIJIMBY HECUMETPii 0OMOTOK CTaTopa Ha PEXXKUMU 10ro poboTH; METOAU OCIIiI>KEeHb
0a3yI0TbCsl HA BUKOPUCTAaHHI TEOPETUYHUX OCHOB €JIEKTPOTEXHIKY; Teopii psaiB Pyp'e, MeToOLiB Teopii MUTTEBOI
MOTYXXKHOCTI; YACJIOBUX METOJiB PO3B'sI3aHHS PiBHSHD i CCTEM; MAaTEMAaTUYHOTO MOJIEJIIOBAHHS Ta

€KCIIEPUMEHTAJIbHI JOCIII)KEHHS, METOIiB TE€OPil IJIaHYBaHHS €EKCIIEPUMEHTY, METOiB KEPYBaHHS aBTOHOMHUM



iHBEPTOPOM HAIpPYry; TEOPETUYHI Pe3ysIbTaTU: HAOYB [10AAJIBIIOTO PO3BUTKY METOJ, HETIPSIMOTO BU3HAUYEHHS
IIOTY>KHOCTI Ha BaJly Ta €HePreTUYHUX [TI0Ka3HUKIB POOOTH 4aCTOTHO-PETryJIbOBAaHUX €JIEKTPOIIPHBOZIB 3
ACUHXPOHHMMHU ABUTYHAMMU, SIKUH, Ha BiIMiHY Bif] BiOMUX, I03BOJIsi€ O€3 BUBEEHHS ABUTYHA i3 TEXHOJIOTIYHOTO
IIpolLiecy Ta Npy MiHiMasbHil iHPopMalii mpo napaMmeTpy MOro 3aCTyNHOI CXeMU OLiHUTH €(PEKTUBHICTb pOOOTHU
€JIEKTPOIIPMBO/IA 3MIHHOTO CTPYMY B YMOBAaX HECUMETPIi IBUTyHA 1 3MiHM peXXUMiB HOro po60TH Ha OCHOBI
BHMIipSIHUX CUTHaJIiB MUTTEBUX 3HaY€Hb CTPYMIB i HAaIlIpyT cTaTopa;HabyB I10[aJbIIOr0 PO3BUTKY METO, KOMIIeH callii
BILJIMBY HECUMETPii 0OMOTOK CTaTOpa aCMHXPOHHOTO JIBUT'YHA Y YaCTOTHO-PEryJIbOBAaHOMY €JIEKTPONPUBO/I 3i
CKISIPHUM KEPYBaHHSIM, KM, HA BiIMiHY Bif] iCHyI04nX, 6€3 anapaTHUX 3MiH y CUJIOBOMY KOJIi €JIEKTPOIIPUBOJA 3a
PaxyHOK BUKOPHMCTaHHSI KpPOC-BEKTOPHOI TEOPii MUTTEBOI NOTY>KHOCTI Ta aJAITUBHOTO PETYJISTOPA HAIIPYT
II03BOJIsSIE KOMIIEHCYBATU 3MiHHI CKJIaJJOBi CIIOXKMBAHOI IIOTYXHOCTi 200 €JIeKTPOMarHiTHOro MOMEHTY JIBUTYHa,
3MEHIIUTYU HECUMETPIIO CTPYMiB Ta TEIJIOBE IEPEBAHTAKEHHS OKpEeMUX (a3 CTaTopa Ta CUJIOBUX
HAaIiBIPOBIIHUKOBUX KJIIOYiB iHBEPTOPa;yrepiue Po3po6IeHO METO, BU3HAYEHHS ONITUMAJIbHOTO TEPMiHY
eKCIyaTalii aCMHXPOHHUX ABUTYHIB PEryJIbOBAHUX €JIEKTPOIIPUBO/IB 33 KPUTEPieEM MiHIMalbHUX BUTPAT,
3aCTOCYBAHHS SKOTO JJO3BOJIUTb 3HU3UTU BUTPATH IIPOMUCIIOBUX MiIIIPUEMCTB, SIKi IIOB'SI3aHi 3 eKCIIyaTalli€elo
ACUHXPOHHMX JIBUTYHIB i3 IOTipHIEHMMHU €HePreTUYHNMI XapaKTePUCTUKAMU 32 PaXyHOK [TPOBEIEHHS CBO€YACHUX
KariTaJbHUX Ta [IOTOYHUX PEMOHTIB 2060 3aMiH. [IpakTH4Hi pe3ybTaTy — po3po0JeHO anapaTHe Ta MEeTOUYHe
3a0€31e4eHHs] METOMKY HENPSIMOTO BU3HAYEHHS €HEPreTUYHUX [TIOKa3HUKIB pOOOTH YaCTOTHO-PETYJIbOBAHOTO
€JIEKTPOIIPMBOJAaHa OCHOBI MUTTEBUX 3HaUY€Hb (PA3HUX CTPYMIB i HAIPYT CTaTOpPa aCHHXPOHHOTO IBUTYHA, 110 MOXE
OyTH 3aCTOCOBAHMUI 6€3 Bifl'€JHAHHS IBUTYHA Bifl TEXHOJIOTIYHOTO MEXaHi3MYy;pO3PO6JIEHO aITOPUTM PO3PAXYHKY
ONTMMAaJIbHOTO TEPMIHY €KCIIyaTallii ACHHXPOHHOTO ABUTYHA 32 KDUTEPiEM MiHIMAaJIbHUX BUTPAT;BU3HAYEHO
3B'SI30K HECUMETPii 0OMOTOK CTaTOpa aCMHXPOHHOTO JIBUTYHA i3 3aJIMIIKOBUM PECYPCOM i30JIs11ii ABUTYHA 1J1s1 33724
KoMIeHcallii ii BIJIMBY; po3p006JI€HO 11 pEKOMEHIOBAHO N0 3aCTOCYBaHHS CTPYKTYPY, IPUHLIMI peasisalii,
asNropuTMivHe 3a6e3MeYeHHs] CUCTEMU KOMIIEHCallii BIIJIMBY HecuMeTpii 00MOTOK cTaTopa All 3acobamMy 4aCTOTHO-

PerybOBaHOrO eJIEKTPOIIPUBOA 3i CKaISIPHUM KE€pPYBaHHSIM.

2. The object of research - the process of energy conversion in variable frequency electric drive with scalar
control; The aim is to improve the efficiency of variable frequency electric drive with scalar control with
asymmetric induction motor by evaluating the energy performance and compensation of asymmetry of stator
windings on the modes of its work; research methods are based on the theoretical foundations of electrical
engineering, Fourier theory, methods of instantaneous power theory, numerical methods for solving equations and
systems, mathematical modeling and experimental research methods, experimental design theory, methods of self
control voltage inverter; Theoretical results, was developed a method of indirect determination of shaft power and
energy characteristics of variable frequency electric drive with induction motors, which, unlike known, allows
without inference into engine from the technological process and with minimal information on the parameters of
the equivalent circuit to evaluate the effectiveness of alternative current electric drive in conditions of engine
unbalance and change the mode of its operation on the basis of the measured signal of instantaneous values of
stator current and voltage; was developed a method of compensation of induction motor stator asymmetry within
the variable frequency electric drive with scalar control, which, unlike the existing ones, without hardware
changes in the power range of electric drive through the use of cross-vector instantaneous power theory and
adaptive voltage regulator compensates the variable components of consumption power or the electromagnetic
torque of the motor, reduce the unbalance currents and thermal overload of individual phases of the stator and the
power semiconductor keys of the inverter; for the first time the method of calculation of the optimum life of the
induction motor from the electric drives according to the criterion of minimum costs, the use of which would
reduce industry costs associated with the operation of induction motors with impaired energy characteristics by
conducting timely capital and current repairs or replacements. Practical results - it was designed hardware and
guidance of indirect methods of determining the energy characteristics of the variable-frequency electric drive
based on instantaneous values of stator phase currents and voltages of induction motor that can be used without
disconnecting the engine from the technological mechanism,; the algorithm for calculating the optimal life of the
induction motor according to the criterion of minimum costs; defined the relationship between the asymmetry of



induction motor stator windings and the residual resource of motor isolation for the task of compensation of its
impact; developed and recommended the structure, principles of implementation, algorithmic software of system
for unbalance compensation of stator windings by means of the variable frequency electric drive with scalar

control.
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