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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTHYHHUX PYOPHK: 45.41.31

Tema gucepranii:
1. TToninumeHHs eHepreTUYHMX MOKa3HUKIB €JIEKTPONPUBOJIA 3 BEKTOPHUM KePyBaHHSIM IIPU HECUMETPii 06MOTOK

ACYMHXPOHHOTO OBUT'YHA

2. Improvement of energy data of the vector controlled electric drive with non-symmetry windings of induction
motor

Pedepar:

1. O6'eKT BOCIIIKEHD ~ IPOLIECH TIEPETBOPEHHS €HEPTii B aCHHXPOHHOMY JBUTYHI; MeTOI0 PO60THU € MOJIMNIIEHHS
€HEPreTUYHMUX MTOKA3HUKIB €JIEKTPONPUBOLIB 3 BEKTOPHMM KEPYBAaHHSAM 33 PaXyHOK IiIBUILIEHHSA TOYHOCTI
HaCTPOIOBAHHS CUCTEM KEPYBaHHS 3a €JIEKTPOMArHiTHUMHU NapaMeTPaMy Ta IIJIIXOM KOMITEHCalii HecumeTpii
0OMOTOK CTaTOPa aCMHXPOHHOT'O JIBUT'YHA; METOIM JOCiIKEHb 6a3yI0ThCSl HA BUKOPHCTaHHI TE€OPiii:
(OyHIAMEHTAJIbHUX MOJIOKEHb TEOPETUYHOI €JIEKTPOTEXHIKY; TEOPIii €JIeKTPMYHUX MAIMH; TeOpii aBBTOMaTUYHOTO
KepYyBaHHS; Teopii eJIEKTPUYHUX KiJl, MEeTO/ly TapMOHIYHOTO aHali3y; METOIiB PO3B'sI3aHHS alre6paidyHux i

nudepeHiaTbHUX PiBHSHB, MATEMAaTUYHOTO MOJIETIOBAHHS Ta €KCIIEPUMEHTAIbHUX JOCIiI)KEHb; TEOPETUYHi



PEe3yJIbTaTU: YL,OCKOHAJIEHO CUCTEMY BEKTOPHOIO KEPYBAaHHS €JIEKTPONPUBOIOM IIJIIXOM OpraHi3allii perysiroBaHHs
IIOTOKO34eIJIEHb POTOPA Ta CTPYMiB cTaTOpa 3a KOXKHOI0 (ha30l0 ACUHXPOHHOTO ABUTYHA OKPEMO, 110, HA BiIMiHY
Bif] iICHYIOYMX CUCTEM KEPYBaHH4, JA€ MOKJIMBICTb HAJIATOJKEHHS PETYJIATOPIB BiJIIOBIHO 1O aCUMETPii
€JIEKTPOMAarHiTHUX NapaMeTPiB CXEMU 3aMillleHHS Ta 3MEHIIEHHS KOJIMBaHb €JIEKTPOMArHiTHOIO MOMEHTY i
TEIJIOBUX BTPAT €JIEKTPOEHePrii 3a paxyHOK (POPMyBaHHS aCUMETPUYHUX CUTHAJIIB 3aBAAHHS HA IOTOKO3YEIJIEHHS
a3 poTopa y BiZIOBIIHOCTI 3 aCUMETPi€l0 OOMOTOK; YIOCKOHAJIEHO METO ifeHTHiKallii eJleKTpoMartiTHUX
IlapaMeTpiB aCMHXPOHHUX JBUTYHIB y CKJIaJli €JIeKTPONPUBOJIA 3 BEKTOPHUM KEPYBaHHSIM y II€PEITyCKOBOMY
nepiofi MsXOM 3aBIaHHS TECTOBUX BILJIMBIB HA OOMOTKM CTaTOPA Y BUIVISIII CUHYCOIJHUX HANPYT HU3bKOI YaCTOTH
Ta BU3HAYEHHS MixK(]a3HUX [TapaMeTpiB CXeMU 3aMillleHH, SKUH, Ha BiIMiHY BiJ] iCHyI0U1X METO[IiB, 03BOJISIE
BM3HAYaTH B3a€MOIHAYKTUBHICTD i aKTHBHI Ta iHAYKTHUBHI OIIOPY KOXKHOI a3y IBUTYHA OKPEMO, 1110 CIIpUsIE
BpPaxyBaHHIO €JIEKTPOMArHiTHOI acumeTpii All Ipy mapaMmeTpUYHOMY CHMHTE3I 3aIIPOIIOHOBAHOI CUCTEMU KEPYBaHHS.
[IpakTuyHi pe3ybTaTi - pO3p006IEHO METOAUKY BUMipIOBaHb MUTTEBMX CUTHAJIiB CTPYMiB Ta HAaNIpyT ctatopa All y
CKJIaZli €JIEKTPOIIPUBOJIA 3 BEKTOPHMM KEPYBaHHSIM; PO3PO0JIEHO 10AATKOBUI IIPOrPaMHUI MOJYJIb, IO 3a6e3edye
[IpOrpaMHy peasisallilo 3alIpOIIOHOBAHOI CUCTEMU KEPYBAHHS; PO3POOIEHO METOIUKY BUBHAYEHHS
€JIEKTPOMArHiTHYX MapaMeTpiB aCUHXPOHHUX ABUTYHIB 3 ypaxyBaHHAM iXHbOI aCUMETPil y IepenyCcKOBOMY
nepiogi. CTymniHb BIpoBafkeHHd - Ha nignpuemcTteax TOB "Cemion", BAT HJII "TlepeTBoproBau” i B HaBYaIbHUM
Ipolec 3anopi3bKOro HalliOHAJIbHOTO TEXHIYHOIO YHIBEPCUTETY Ta KpEMEHUYIIbKOTrO HalliOHAJILHOTO YHIBEPCUTETY
imeni Muxaitna Octporpaacskoro. Coepa (ranysb) BUKOPUCTaHHS - CUCTEMHU K€PYBaHHS €JIEKTPOIIPUBOAAMU

3MIHHOTO CTPyMY.

2. Object of research - energy conversion processes in induction motor; Aim of the work consists in increase of
energy parameters of vector-controlled induction motors due to increase of adjustment accuracy of control
system by electromagnetic parameters via compensation of induction motor stator windings asymmetry; research
methods are based upon: fundamental notions of theoretical electrotechnics, electric machines theory,
automation control theory, electric circuits theory, harmonic analysis method, methods for solving algebraic and
differential equations, mathematic modeling and experimental research; theoretical results: a vector-controlled
system for electric drive was improved via regulation of rotor flux and stator currents by each phase separately,
which, in difference to existing control systems, allows regulator adjustment according to asymmetry of
electromagnetic parameters in equivalent circuit and decreases fluctuations of electromagnetic torque and
heating electric energy losses due to generation of asymmetrical control signals for rotor phase fluxes according
to winding asymmetry; a method for identification of vector-controlled induction motor electromagnetic
parameters in pre-starting mode via testing influences on stator windings as a low-frequency sinusoidal voltages
and determination of interphase equivalent circuit parameters was improved, which, in difference to existing
method, allows to define mutual inductance, active and inductive resistances of each motor phase separately,
which helps to take into account IM electromagnetic asymmetry for parametrical synthesis of proposed control
system. Practical results - a methodology for measuring the instantaneous values of a vector-controlled IM
currents and voltages signals was developed; an additional program module for implementation of proposed
control system was developed; a methodology for determination induction motor electromagnetic parameters in
pre-starting mode taking into account its asymmetry was developed. Implementation - at the enterprises of Ltd.
“Semiol”, JSC SRI “Peretvoruvach”, for training students of Zaporizhzhya National Technical University and
Kremenchuk Mykhailo Ostrohradskyi National University. Sphere (branch) of implementation - a control system

for alternate current electric drives.
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