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AHHOTAIIUAS

MexaHu3Mbl U711 BEPTUKAIBHON TPAHCIOPTUPOBKU IPY30B U MACCAKUPOB
HEMPEPBIBHO  MPOJOJDKAIOT  COBEPIICHCTBOBATHCA M yJAydllaTb  CBOU
HKCILTYyaTAllMOHHBIE XapAKTEPUCTUKH.

B pabGore paccmoTrpeHa akTyalbHOCTh TPUMEHEHHS O€3peIyKTOPHOTO
ANIEKTpOIpuBoAa JM(TOBON JeOCIKH MO CHUCTEME IMpeoOpa3oBaTelh YaCTOTHI —
CHUHXPOHHBIN JBHraTesib ¢ BO30YXKIACHHEM OT MOCTOSHHBIX MarautoB (CJIIIM),
CBs3aHHAsi C BBICOKOM 3HEProdPGeKTUBHOCTbIO CHUHXPOHHBIX JIBUTaTeled W
OTCYTCTBUEM PEAYKTOpa, TPEOYIOIIET0 NEPUOUYECKOTO 00CITYKIUBAHUS.

Llenpto wuccrnenoBaHusi ABISETCS pa3pabOTKa CHUCTEMbl  YIPABIICHUS
aNeKTporpuBoaoM JrdToBoM 1e0&nku Ha 6a3e CJIIIM, obecmneunBarorieii TOUHOE
MO3ULIMOHUPOBaHUE KaOMHBI TU(TA.

KitoueBast 0coOE€HHOCTH pPabOTBI — 3TO (PyHIAMEHTAJIbHBIM MOIXOJ K
PELICHUIO0 OCHOBHBIX MP00JieM, CBsI3aHHbIX ¢ TpuMeHennem CIIIIM.

st pemienust mpoOieMbl omnpeseneHus HadanbHoro mnosioxkenuss CIIIM
Ope/UIOKEH METOJ  Oe3JaTYMKOBOTO  ONpEACNICHUS  MOJIOKEHUS  pOTOpa,
OTJIMYAOLIUICS TOYHOCTBIO U OBICTPOACHCTBUEM.

JUist pemieHust mpoOieMbl HEYCTOMYMBOW padOThl MPEJIOKEH aIrOPUTM
ympasienus CJIIIM ¢ tpems peryasitopaMu TOKA, OTIMYAKOIMIMNCA MIHUPOKUM
JIMANa30HOM YCTOMYMBOM paOoOTHI.

Jlns  pemieHuss NpoOJIeMbl HEAOCTATOYHOM TEOPETHYECKOM Oas3bl s
IOCTPOCHHUS CHUCTEMBl YINPABICHUS CHHXPOHHBIM cuefsmuM Ol mudroBoit
ne0&nku OblIa COo3aHa MaTeMaTHdecKkas MOJieJIb MHOTOMAacCOBOM MeXaHW4YeCKOU
CUCTEMbl CHHXPOHHOTO O€3peayKTOPHOTO 3JEKTPOINPHUBOJA, MO3BOJISIOLIAS
INPOBECTH aHAJIM3 M BBINOJHUTH (OPMHUPOBAHHE TpPEeOOBAaHUM K CHCTEME
YIPABJICHHUS.

B pesynbrare paboOThl CHUHTE3MpOBaHA MOAU(PUIMPOBAHHAS CHCTEMaA
yrnpasiieHust 0e3peayKTOPHBIM 3JIeKTpornprBoioM Ha 6aze C/IIIM.

JIOCTOBEPHOCTH pe3yIbTaTOB pabOThl MOATBEPKACHA IKCIIEPUMEHTAIbHBIMU
UCCIIEIOBAaHUSIMM HA DJJIGKTPOHHBIX M (U3NYECKUX MOJENAX, a TakkKe Ha
NEHCTBYIOIUX JTU(TOBBIX YCTAHOBKAX.

KiroueBble cjioBa: CHHXPOHHBIA JIBUTATENb C MOCTOSHHBIMH MarHUTaMU;
0e3peIyKTOPHBIN AJEKTPONPUBOI; U TOBas JeOEAKA; ONMpeAcIeHUE HAYaIbHOTO
TIOJIOKEHUS; TPH PETYJIATOPA TOKA; MOJICITHPOBaHNUE.



ANNOTATION

Mechanisms for vertical transportation of goods and passengers continue to
improve their performance characteristics.

In this work considered the urgency of using a gear-less electric drive of an
elevator according to principle Frequency converter - Synchronous motor with
excitation from permanent magnets (PMSM). It connected with high energy
efficiency of synchronous motors and the absence of a gearbox, which requires
periodic maintenance.

The goal of the study is to develop a control system for the electric drive of
lift machine on the basis of the PMSM, which ensures the exact positioning of the
elevator car.

A key feature of the work is a fundamental approach to solving the main
problems related to the application of PMSM.

To solve the problem of determining the initial angle of PMSM, a method is
proposed that is different by accuracy and speed.

To solve the problem of unstable operation at the asymmetry of currents in
phases, the PMSM control algorithm with three current regulators is proposed,
which is characterized by a wide range of stable operation.

To solve the problem of an insufficient theoretical basis for constructing a
control system for a synchronous follower of an elevator, a mathematical model of
a multimass mechanical system of a synchronous gearless electric drive was
developed, which allows for analysis and the formation of requirements for a
control system.

As a result of the work, a modified control system for a gearless electric
drive based on the PMSM was synthesized.

The reliability of the results of the work is confirmed by experimental
studies on electronic and physical models and at operating of elevator drives.

Keywords: permanent magnet synchronous motor, gearless electric drive,
lift machine, initial position determination, three current regulators, simulation.



