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Pedepar:

1. Xpe6ToBa O. A. YaCTOTHO-peryIbOBaHUI ACMHXPOHHUN €JIEKTPOIIPUBOJ, 3aTBOPA 3JIMBHOI IPe6Jli 3 MOJIIMIIEHHSIM
IVHaMiKu pylIaHHs Ta MycKy. — KeamidikaniiiHa HaykoBa Ipals Ha IpaBax pyKonucy. Jlucepratist Ha 300yTTs
HAyKOBOI'O CTYI€HsI KaHAUAATa TeXHIYHUX HayK (gokTopa ¢inocoddii) 3a cnewianpHicTio 05.09.03 «EnekTpoTexHiuHi
KOMILJIEKCH Ta cucteMn» (141 - EnexTpoeHepreTuka, eIeKTpOTexHiKa Ta eJIeKTpoMexaHika). — KpeMeHuynbKui
HalliOHaJILHUH YHiBepCUTET iMeHi Muxaiina OcTporpazcbkoro MinictepcTsa OCBiTH | HayKu YKpaiHu, KpeMeHYyK,
2018. 3axucT pucepTalii BinbyzeTscs Ha 3acifjaHHi crielianizoBaHoi BueHoi pagu [1 45.052.01 KpemeH4yIbKOTo



HalLliOHAJILHOTO YHiBepcuTeTy iMeHi Muxaitna Octporpagcbkoro. Jluceprais IpucBsYeHa BUPILIEHHIO aKTyaJlbHOTO
HayKOBOTO 3aBJIaHH4 IOJIMNIIEHHS IUHAMIKM PYIIAHHS Ta IyCKY €JI€KTPONPUBOA MEXaHi3My MifiIMaHHS 3aTBOpa
3JIUBHOI Ipe6li 3 BAXXKMMU YMOBaMHU I1yCKy Ha 6a3i 4aCTOTHO-PETYJIbOBAHOTO €JIEKTPOIIPUBOJA. BUKOHaHO aHai3
YMHHUKIB, SKi (POPMYIOTh MOMEHT ONOPY TEXHOJIOTIYHOTO MEXaHi3My Iif] Yac IIepPexoy 3i CTaHy CIIOKOIO y CTaH
pyxy. [IpoananizoBaHi pe3ysibTaTM MATEMAaTUYHOTO MOZEJIIOBAHHS OTPUMAHUX aHAJIITUYHYX 3aJIE5KHOCTEN MOMEHTY
OIIOpY TEeXHOJIOTIYHOIO MEXaHi3My IIifi 4ac pyLaHHs 3 ypaxyBaHHIM (i3MKO-MeXaHiYHUX BJIACTUBOCTEN
TEXHOJIOTIYHOro cepenoBuia. JifiCHMII MOMEHT OIIOPY 3aTBOPA 3/IMBHOI Ipebli INif yac pyluaHHsI MOXe
IIePEeBUILYBATH NACIIOPTHE 3HAYEHHS 0 I'ATU pasiB. Jlocimkena 3MiHa MOMEHTY OIOPY 3i 3aCTOCYBaHHSIM
KEPOBAHOTO PYyLIaHHS, JOBEJ€HA NOLINBbHICTb NEPENIYCKOBOI MiATOTOBKY €JIeKTponpuBoaa. OTpuMaHa aHaIiTu4Ha
I0JIiHOMIiaJIbHA 3aJI€KHICTb ITyCKOBOIO MOMEHTY i CTPYMy CTaTOpa 3 ypaxyBaHHSIM IIapaMETpPiB KOHTYPY
HaMarHivyBaHHA. EKClIEpMMEHTALHO MiATBEPIKEHO, 110 Ha MifCTaBi OTPUMaHUX MOJiHOMIaJIbHUX 3aJIEXKHOCTEH, 3a
MiHIMaJIbHOTO CTPYMY CTaTOPA MOKJIMBO BU3HAYMTU NapaMEeTPU HANIPYTH KUBJIEHHS 1711 GOPMYBaHHS IIyCKOBOTO
MOMEHTY PYIIaHHS, IO [1ePEBUILILYE NACIIOPTHE 3HaYeHHSI. [1if] Yac BUKOHAHHS aITOPUTMY PYIIAHHS CTPYM CTaTopa
MOXX€E IIEPEBUIIYBATH [OMYCTUME 3HAYEHHS, TOMY HEOOXiIHO BUKOHYBAaTU KOHTPOJIb HAarPiBaHHS 130714111 06MOTOK
craTopa 1151 3abe3nedeHHs 6e3aBapiliHoi po60TH eJIeKTPOIIPMBOA MEXaHi3my HifgiiManHs. OTxxe, HabyB
NOJAJIbIIOTO PO3BUTKY METOJI BUBHAYEHHS TEMIIEPATypy HArpiBaHHSA OOMOTOK CTaTOpa IiJ Yac pyLIaHHS 3
IIOKPOKOBUM PEKMMOM, 110 3aJIEXKUTB BiJl TapaMeTpPiB HAIIPYTy KMBJIEHHS, aJITOPUTMY PYLIaHHS Ta BJIACTUBOCTEN
KOHTYPY HaMarHi4yBaHHS aCUHXPOHHOI MalIMHU. JloBeIeHa MOJKJIMBICTD i JOLIJIbHICTh 3aCTOCYBaHHS
aBTOMATM30BAHOI CUCTEMU «I1€PETBOPIOBAY YACTOTU-ACUHXPOHHUI IBUTYH» SIK 3aCO0y peasisallii nepeanycKoBUX
aJITOPUTMIB PyHIaHHA Ta KEPOBAHOTO IIYCKY €JIEKTPOIIPMBO/IA 3i 3/1iiiCHEHHSIM [TI0KPOKOBOTO MTPUKJIaJlAHHS MOMEHTY
PYLIQHHS 10 aCUHXPOHHUX MallVH JIBOABUTYHOBOIO €JIEKTPOIIPMBOAA 3 [1OCIIiJOBHUM 30iJIbII€HHSIM IIyCKOBOTO
MOMEHTY Ha MJIMX 4aCTOTax 0b6epTaHHs. PO3po6sieHa MaTeMaTUYHA MOZEJb CUCTEMUA aBTOMATU30BaHOTO
KepyBaHHS [JBOJBUTYHOBUM €JIEKTPOIIPUBOIOM Ha 6a3i HEUITKOI JIOTiKHY, 5IKa, 03BOJISIE (POPMYBATH PEKUMU POOOTU
3 ypaxyBaHHSIM MOMEHTY OIIOPY IIiJl YaC BUKOHAHHS Ollepaliil NepeAIyCKOBO] MirOTOBKY, PyLIaHH
TEXHOJIOTIYHOIO MexXaHi3My, IEPEMIIllEeHHS 3aTBOPa 10 HAIIPSIMHUX KUILIEHI 3 HEMTPSIMUM KOHTPOJIEM
TeMIIePaTyPHUX PEXUMIB OOMOTOK CTaTOPA aCHHXPOHHOTO IBUT'YHA. BUKOHAHO OLiHIOBaHHS BILIMBY KEPOBAHOTO
pyLIaHHS 30i7IbII€HHS TEPMiHY eKCIlTyaTalii i3051s1ii eJeKTpUYHUX [IBUTYHIB i BU3HaUeHa BeJIMYMHA €KOHOMIYHOTO
e(eKTy 3 yIIPOBaJPKEHHSIM aBTOMATH30BaHOI CUCTEMM KEPOBAHOTO PYILIAHHS €JIEKTPOIIPUBOIA MEXaHi3My
nififiMaHHs 3aTBOpa 3JIMBHOI rpe6Jti. Kilo4oBi ¢cj10Ba: MOMEHT PyIIAHHS, IapaMeTpyU HallPYyTy >KUBJIEHHS, IyCKOBUI
MOMEHT, IIEPEAIYCKOBA MiIFOTOBKA, AJIFTOPUTM PYIIAHHS, TEMIIEPATYPHi PEXXUMHU, CUCTEMA KEPOBAHOTO PyLIaHHSL.
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2. O.A. Khrebtova Variable frequency electric drive of the drain dam floodgate with improving the starting torque
dynamics - Qualification scientific work manuscript. Dissertation for the scientific degree of the Candidate of
Technical Sciences (PhD) on the speciality 05.09.03 “Electrotechnical complexes and systems” (141 -
Electroenergetics, Electrotechnics and Electromechanics). - Kremenchuk Mykhailo Ostrohradskyi National



University Ministry of Education and Science of Ukraine, Kremenchuk, 2018. Defence of the dissertation will take
place at the meeting of the specialized scientific council [] 45.052.01 of Kremenchuk Mykhailo Ostrohradskyi
National University. The dissertation deals with solving the topical scientific task of improving dynamics of the
starting torque of the electric drive of the mechanism of lifting the drain dam floodgate with complicated torque
conditions based on the variable frequency electric drive. The author analyses the factors creating the resistance
moment of technological mechanism when changing from the quiescent mode to the motion mode. The research
deals with analysing the results of the mathematical modelling of the received analytical dependencies of the
moment of the technological mechanism resistance considering physical and mechanical features of the
technological environment. The real resistance moment of the drain dam floodgate when torqueing can exceed the
certified value up to 5 times. The author studies the change of the resistance moment with applying the controlled
torque, proves the expediency of the electric drive pre-torque preparation, and receives the analytical polynominal
dependency of the torque moment and the stator current with consideration of the magnetization circuit
parameters. The experiment proves that the parameters of the supply voltage for creating the torque exceeding
the certified value can be determined at the minimal stator current based on the received polynominal
dependencies. When performing the torque algorithm, the stator current can exceed the accepted value, so it is
necessary to control the heating of the stator winding isolation to ensure the trouble-free running of the electric
drive of the drain dam mechanism. Thus, the author develops the method of determining the heating temperature
of the stator winding when torqueing with a systematic mode that depends on the parameters of the supply
voltage, torque algorithm and the features of the magnetization current of the asynchronous machine. The
research proves the possibility and the appropriateness of applying the system “frequency transformer-induction
motor” as means of realizing the pre-torque electric drive algorithms with conducting the step-by-step application
of the torque moment to the asynchronous machines of the two-motor electric drive with the consecutive
increase of the torque moment on the low rotation frequencies. The author develops the mathematical model of
the two-motor electric drive automated control system on the basis of fuzzy logics that allows creating the
operation mode considering the resistance moment when performing the pre-torque preparation, the torque of
the technological mechanism, flood gate shifting on the guides of the pocket with indirect control of the
temperature modes of the induction motor stator windings. The research deals with assessing the influence of the
controlled torque on the increase of the exploitation term of the electric motor isolation and determining the size
of the economic effect on introducing the automated electric drive controlled torque system of the drain dam. Key
words: torque moment, supply voltage, pre-torque preparation, torque algorithm, temperature modes, controlled
torque system.
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