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AHHOTAIUA

B nanHoii auccepranuu NpeCcTaBIeHbl OCHOBHBIEC MOJOXKEHUS pa3paboTKu
anreOpanyeckux  METOAOB  MACHTU(UKAIMU  [AapaMeTpOB  ACHMHXPOHHBIX
JBUTATENel Ha OCHOBE AMCKpeTHhIX Mojenel. ChopMylnpoBaHa akTyaJbHOCTb
JAHHOW TEeMaTUKH, MPEACTaBICHbl OOBEKT W MPEAMET HUCCIEeNIOBaHMs, OINKCAaHA
uzest paboThl, ee 1enb. Jlanee npeacraBneHbl HayYHbIE TOJI0KEHUS BBIHOCUMBIEC Ha
3alUTy, TPUBEACHBl JOCTOBEPHOCTh U  OOOCHOBAHHOCTb,  IOJYYEHHBIX
pe3yabTaToB, MeTOoAbl uccienoBaHus. (Ocoboe BHHUMAaHHME YAEJIEHO HAyYHOU
HOBH3HE PAaOOTHI, MPAKTHUECKONH 3HAYUMOCTU U peanu3aluu anpodanuu padboTsl,
IIPEACTABIICH Hay4YHbII BKJIaJl aBTOPA.

3anucka auccepTalmoOHHON paboThl pa30rTa Ha YEThIPE JIOTUYECKUX YaCTH —
riaBbl. llepBasi rnaBa BBITIOJHEHA Kak OO030pHO-MIOCTAHOBOYHASI YacTh, TJIE
npuUBEJeHAa WCTOPUS PA3BUTHUA METOJIOB HUJECHTU(DUKAIMKM U HX NPUMEHEHHE B
pa3IMYHBIX 00JIACTAX HAYKHU. 3aT€M aBTOp MPEACTABISET U ONMUCHIBAET OCHOBHEIE,
HamOoJiee MPUMEHSIEMbIE B HACTOSIIIIEE BpEMsI METOIbI UIeHTU(DUKAIIU, HOPMUPYS
U B IPYIIIbl. ABTOp €T XapaKTEePUCTUKHU KaXKJOr0 U3 rPYIII METOAOB, OMKCHIBAET
CWIbHbIE W cjabble CTOPOHBI TIPyHn MeToIOB. B KoHeuHOM wuTOre, aBTOp
MOJIB3YeTCSl KPUTUUYECKUM DKCIEPTHBIM AaHAJIM30M, UYTOOBI BBIABUTH HauOoliee
NEPCHEKTUBHBIE METOAbl HIACHTU(UKAIMU B 3aBUCUMOCTH OT IOCTaBJIEHHBIX
3agau. Ilocne BbIOOpa HauOosiee MOAXOAAIETO METO/AA, IPEACTABISAIOTCA
npo0eMbl, CBA3aHHBIE C peaju3alieil BHIOpaHHOro ajaropuTma. PemieHust Takux
npoOieM SBISETCS OCHOBOM AWCCEpTAlMOHHOW paboThl. B  KoHIlE TIIaBBI
dbopMHpYyIOTCS ~ OCHOBHbIE  TpeOOoBaHUsS K  pa3pabaTbiBaeMOMy  METOAY
UACHTU(DUKALIIH.

Bo BTOpoii rnaBe craBUTCsS 3aqada pa3pabOTKU aaredpanyeckoro Meroja
UACHTUGUKAIIMM TapaMeTPOB ACHHXPOHHBIX JIBUrarejeil ¢ HEMOJABHXKHBIM
pPOTOPOM HAa OCHOBE IUCKPETHBIX MOJENE. 31ecCh paccMaTpHUBAOTCS BOIPOCHI
CO3/1aHUSA JMCKPETHOM MOJAENM U CBS3aHHAasg C 3TUM TPYAHOCTb LU(POBOIro
b depeHInpoBaHus. ABTOp paccMaTpuBaeT HECKOJIBKO HauOoJee

NEPCIIEKTUBHBIX METOA0B IHU(ppoBOTo nuddepeHupoBanusi, He MPOTUBOPEUAIINE



0o01muM TpeOOBaHUSIM, IPEABSABIAEMbIE K pa3padoTKe. /(15 BbISABICHUS JTYUIIEro U3
BBIOpDAHHBIX METOJIOB OBbUIO MPUHATO pPEHICHHE MPOBECTH UACHTU(DUKAIIIO
IapaMeTpOB ACHHXPOHHOTO JBUraTellsl ¢ HEMOJABMXKHBIM poTopoM. Ha ocHOBanumn
IIOJIyYEHHBIX IEPEXOIHBIX MPOLECCOB OLICHOK IapaMETpOB U IOIPEIIHOCTH HX
3HauYeHUM, ObUT BBIOpAaH METOJA OWIMHEHHOTro MNpeoOpa3oBaHMs MJIA PELICHUs
npo6emMsl nudposoro audhepeHInPOBAHHUSL.

Tperpss r17aBa mocCBsiIeHa pa3paboTKe — aJreOpanvyeckux MeETOJI0B
UACHTU(PUKALIMKY [TapaMeTPOB aCUHXPOHHBIX JBUTATENIe HA OCHOBE JAMCKPETHBIX
Mozener. B manHOM riaBe pacCMOTPEHBI BOIPOCHI CO3aHUs TUCKPETHOM MOJEIN
ACMHXPOHHOT'O JBUTATENs JUIsl PEIICHMs] 3a/ladyd MJICHTU(HUKAIMK MapaMeTpoB.
Taxxke mocraBiieHa npoOsiema (UIbTpAUUU BXOJHBIX CUTHAJIOB M MPEJIOKEHBI
BapHaHThI pellieHus1 Takol npobiemsl. Jlanee aBTop paccMaTpuBaeT BO3MOXKHOCTD
IpUMEHEHUsI pa3pabOTaHHOrO MeToAa HWACHTU(UKAIMU I pEeHIeHUs 3aJadu
OIIPENEIICHUS [TAPAMETPOB ACUHXPOHHOI'O IBUTATENs IIPU YCIOBUU BKJIIOUEHHUS €TI0
[0 CXEeMe «IpeoOpa3oBaTeib YaCTOTHI-ACUHXPOHHBIA JBUTATEIbY. 3/1€Ch aBTOP
OMKCHIBAET  MOSBUBILYIOCS  MpOOJEMYy, CBS3aHHYI0O C  HEOOXOAMMOCTHIO
(GuIbTpaIK NOJYyYEHHBIX OIICHOK MapaMeTPOB aCHHXPOHHOIO 3JIEKTPOIBUTATEIIS.
Jns  pemeHun Takod MpoOJieMbl aBTOpPOM ObLI  pa3paboTaH HETWHECHHBIN
IPOTHOZUPYIOIUN (PUIBTP, MO3BOJSIONINI BBIICIUTD TPEH MOTYyUYEHHBIX OIICHOK.
ABTOp IPUBOJIUT PEKOMEHAAIINI MO HACTPOUKE PUIBTPA.

B derBepToil TIylaBe NpPENCTABIEHO AKCIEPUMEHTAIbHOE anmpoOUpOBaHME
pa3paOOTaHHBIX METOJNOB HJICHTU(UKAUWU. 3JeCh aBTOp TMPHUBEN  Psij
DKCIEPUMEHTOB HAa PA3JIUYHBIX YCTAHOBKAxX, IMO3BOJISIIOLIME IOHATh MOTEHLIHAI
pa3paboTaHHOrO METO/a U €ro paboTOCIOCOOHOCTh BHE 3aBUCUMOCTH OT PEKUMa
paboThI ABUTATENS, CIIOCO0A YIIPABJICHUS U CXEMBbI MTOKIIOYECHHUS.

Jlornueckoe OKOHYaHUE OUCCEPTALMM IPEACTABICHO B BUJAE 3aKIKOUYECHUS,
IZI€ aBTOP YKAa3blBa€T OCHOBHBIE MOMEHTBHI €r0 JIHUCCEPTALMHM, NPEUMYIIECTBA

pa3paboTaHHOTO METO/Ia Mepel IPYTUMH B 00CYKIACT MOJIYIECHHBIE PE3yIbTaThI.

KawueBble cJoBa: I/II[CHTI/I(i)I/IKaLII/IS[, MaTeMaTuiceCKass MOACIIb, AUCKPCTHas

MOACIb, aCHHXPOHHLIﬁ ABUTATCJIb, HCKOPPCKTHAA 3a/iava.



ABSTRACT
In this dissertation, the main provisions for the development of algebraic

methods for identifying the parameters of asynchronous motors based on discrete
models are presented. The urgency of this subject is formulated, the object and
subject of research are presented, the idea of work, its purpose is described.
Further, the scientific propositions are presented for protection, the reliability and
validity, the results obtained, the methods of investigation are given. Particular
attention is paid to the scientific novelty of the work, the practical significance and
implementation of the approbation of the work, the author's scientific contribution
is presented.

The note of the thesis is divided into four logical parts - the chapter. The first
chapter is made as an overview and staging part, which shows the history of the
development of identification methods and their application in various fields of
science. Then the author presents and describes the main, currently used methods
of identification, forming and in groups. The author gives the characteristics of
each of the groups of methods, describes the strengths and weaknesses of groups of
methods. Ultimately, the author uses a critical expert analysis to identify the most
promising methods of identification, depending on the tasks assigned. After
choosing the most appropriate method, problems are posed related to the
implementation of the selected algorithm. The solution of such problems is the
basis of the thesis work. At the end of the chapter, the basic requirements for the
developed identification method are formed.

In the second chapter, the task is to develop an algebraic method for
identifying the parameters of induction motors with a fixed rotor on the basis of
discrete models. The problems of creating a discrete model and the related
difficulty of digital differentiation are considered here. The author considers
several of the most promising methods of digital differentiation, not contradicting
the general requirements for development. To identify the best of the selected
methods, it was decided to identify the parameters of an asynchronous motor with

a fixed rotor. On the basis of the obtained transient processes of estimating the



parameters and the error of their values, the bilinear transformation method was
chosen to solve the problem of digital differentiation.

The third chapter is devoted to the development of algebraic methods for
identifying the parameters of asynchronous motors based on discrete models. In
this chapter, we consider the creation of a discrete model of an induction motor for
solving the problem of parameter identification. The problem of filtering input
signals is also posed and solutions are offered for solving such a problem. Further,
the author considers the possibility of applying the developed identification
method for solving the problem of determining the parameters of an asynchronous
motor when it is switched on in accordance with the "frequency converter-
asynchronous motor" scheme. Here the author describes the emerging problem
associated with the need to filter the resulting estimates of the parameters of an
asynchronous motor. To solve this problem, the author developed a nonlinear
predictive filter, which makes it possible to isolate the trend of the obtained
estimates. The author gives recommendations on how to configure the filter.

The fourth chapter presents experimental testing of the developed
identification methods. Here the author gave a series of experiments on various
installations, which make it possible to understand the potential of the developed
method and its operability regardless of the mode of operation of the engine, the
control method and the connection scheme.

The logical conclusion of the dissertation is presented in the form of a
conclusion, where the author indicates the main points of his dissertation, the

advantages of the developed method over others and discusses the results obtained.
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ill-posed problem



