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2. Determining the parameters of electric drive with induction motor and taking into account the effect of current
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Pedepar:

1. B pucepTauii po3p’si3aHO akTya/bHE HAyKOBE 3aBAAHHS 3 ifeHTudikanii e1eKTpoMarHiTHUX napaMeTpis
ACHHXPOHHMUX JIBUTYHIB 3 ypaxyBaHHAM €(QEeKTY BUTICHEHHS CTPYMY [1JIs1 HAJIAIITYBAHHSI CUCTEM KEPYBaHHS
€JIEKTPOIIPMBOJAMU. YHACJILOK Pi3HUX IIPUYMH ACUHXPOHHI IBUTYHU BUXOIATD 3 JIAZly ¥ HAIXOMSTh Y PEMOHT, 1€

IicJ1s1 IPOBEAEHHS BiATIOBITHMX POOIT MPOXOASTD MiCISIPEMOHTHI BUITPOOYBAHHS, a BXXE IICJIs, SK IPABUIJIO,



[IOBEPTAIOTLCS B TOM K€ TEXHOJIOTIYHMI UMKI. OfHAK [MapaMeTpy, i 30Kpema, eJIEKTPOMAarHiTHI IlapaMeTpy TaKUX
ACUHXPOHHUX JIBUTYHIB 371€061/IbIIOT0 Bipi3HSIIOTHCS Bifl TOYaTKOBUX, BCTAHOBJIEHUX 3aBOJIOM-BUPOOHUKOM.
HepnocTosipHa iHpopMalis npo (pakTU4HI IapaMeTpy aCUHXPOHHUX JIBUTYHIB IPU3BOAUTH 1O HEBIPHOTO
HaJIAIITYBAaHHS CUCTEM K€PYBaHHS €JIEKTPOIIPUBOLAMU Ta IIPUCTPOIB 3aXUCTY, 4, BiIIOBIAHO, 3HUXKYE
eHeproeeKTUBHICTb X pOO0TH Ta MOKE IIPUBECTU [0 IOBTOPHOTO BUXOy 3 J1afly. Ha cboroniHi BCi persnameHTOBaHi
MEeTOJU Ta METOJVKU IiCJIIPEMOHTHUX BUIIPOOYBaHb 0O3BOJISIIOTH 3 JOCTATHHOIO TOYHICTIO ieHTUdiKyBaTu
IlapaMeTpy aCUHXPOHHUX JIBUTYHIB [IJIs1 YCTAJIEHUX PEKMMIB, 110 XapaKTepU3y€eThCsl HE3MiHHICTIO
€JIEKTPOMArHiTHUX apaMeTpiB JBUTYHIB y mpoleci po6oTu. OJHaK 1151 yMOBa HE BPAXOBYE psiJi 0COOIMBOCTEN IIpU
POOOTi aCMHXPOHHUX JIBUTYHIB y IIepeXifHNX peKnMax, 30KpeMa, HeJliHIHHUX XapaKTepiB 3MiHU OIIOPiB poTopa y
ITyCKOBUX pexkuMax. [IpoaHani3zoBaHO IpoLeC BUTICHEHHS CTPYMY B POTOPI 3arajlbHONPOMUCIIOBUX aCUHXPOHHUX
IBUTYHIB i IOB'I3aHe 3 IUM SIBUILEM 30i/IbLIEHHS OIIOPY POTOPA. B pe3ysbTati 4oro oTpuMaHi noJliHoMiaabHi BUpasu
1151 HeJIiHIIHYUX NapaMeTpiB POTOPHOro KOHTYpPY T-1oai6HOI cxemU 3aMillleHHs], @ cCaMe aKTUBHOTO OIOpY Ta
IHOYKTUBHOCTI LIISIXOM alipokcuMallii rpadikis ix 3MiHM npu nmycky aBuryHa. Po3po6sieHo MaTeMaTUyHuUil arapar
171 OLEprKaHHS PI3HUX TUIIIB Ta BUAIB [IOJIIrApDMOHIYHUX CUTHAJIB 13 3aCTOCYBaHHSAM 3MEHILIEHHS [IEPiony
[I0YaTKOBOI'O CUTHAJIy Ha BiZ[IOBigHI KYTU ypi3aHHA Ta NPUHLMITY OCbOBOi CUMETPII, 110 JO3BOJII€ OTPUMATHU
HeOoOXiHMY rapMOHIYHUI cKJIaz, 1711 GOpMyBaHHS HeJliHINHUX ineHTudikauiiHuX piBHSIHb 6alaHCy MUTTEBUX
MIOTYKHOCTEH 3 BUKOPUCTAHHSIM €HEPreTUYHOTO METOy. JloBeieHa MOKIIUBICTD i JOLIBHICTb 3aCTOCYBAHHS
HAKOIMYyBayiB €HePrii y BUMIpIOBaJIbHO-iarHOCTUYHMX KOMILJIEKCAX [1JIs MiCISIPEMOHTHUX BUIPOOYBaHb
ACUHXPOHHUX JIBUTYHIB, 110 JO3BOJISIIOTh OTPUMATH HEOOXiHI TECTOBI CUTHaIN CTPYMIB Ta HaIpyT, 1O 32
3HAUYEHHSIMU € HAOJIMKEHVMMU [10 IIyCKOBUX, HAaBiTh TP 3arajlbMOBAaHOMY POTOpIi Ta 6€3 PU3KKY IPOOOI0 130151l un
ii pyiiHauii Ta neperpisy. Lle no3Bossie nposecty inenTudikauito EMIT AJ] 3 BAKOPDUCTaHHSM €HEPreTUYHOTO METOLY
B YMOBaX, OJIU3bKUX JO ITyCKY ABUTYHA, 32 SIKUX €(eKT BUTICHEHHS CTPyMY Ma€ HaNbiNbIInii BIIJIMB Ha 3MiHy EMIT
poTopa ABUryHa. EKcriepuMeHTanbHO NiATBEPIKEHO, 10 HA MiJICTaBi OTPUMAHUX MOJIIHOMIiaJIbHUX 3QJIEXKHOCTEN
aKTUBHOTO ONOPY Ta iHAYKTUBHOCTI pOTOpa i 32 yMOBHU BiJIIpall0BaHHS PO3PO0JIEHOTrO aJITOPUTMY POOOTH CUCTEMU
inenTudikanii EMII Al MO>KJIMBO MiIBUIIATY TOYHICTh iX BU3HAUYEHHS [IPU NIPOBEAEHH] MiCASIPEMOHTHUX

BUIIPOOYBAaHb.

2. The dissertation is solved to date the actual scientific task of improving the accuracy of identification of
electromagnetic parameters of induction motors in starting modes. The process of current displacement in the
rotor of common induction motors is analyzed and the related with it phenomenon of increase of rotor resistance.
As a result, polynomial expressions are obtained for the nonlinear parameters of the rotor circuit of a T-shaped
equivalent circuit, namely active resistance and inductance, by approximating the graphs of their change when
motor is starting. A mathematical apparatus for obtaining different types and kinds of pseudopolyharmonic signals
has been developed with the use of reducing the initial signal period by the corresponding cutoff angles and the
principle of axial symmetry, which allows to obtain the necessary harmonic composition for the formation of
nonlinear identification equations of the instantaneous power balance using the energy method. Possibility and
expediency of using energy storage devices in measuring and diagnostic complexes for post-repair tests of
induction motors, which allow to obtain the necessary test signals of currents and voltages, which are close to the
starting ones, even with a braked rotor and without the risk of isolation breakdown or its destruction and
overheating is proved. This allows identify EMP of IM using the energy method in conditions close to the start of
motor, in which the effect of displacement current has a greatest effect on the change of EMP of motor’s rotor. It
is experimentally confirmed that based on the obtained polynomial dependences of active resistance and rotor
inductance, and provided working out of the developed algorithm of operation of the identification system of EMP
of IM, it is possible to improve accuracy of their determination during post-repair tests.
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