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AHHoTauua. CpepgctBaMM MMUTALMOHHOIMO KOMMbIOTEPHOrO MOAEeNMpOBaHMA
npoaHanusuMpoBaH 3¢$EeKTUBHbLIA BapMaHT MOCTPOeHUA naeHTUdMKaTopa CKOPOCTHU
ACMHXPOHHOI0 ABUraTesnA 3/1IeKTPOMEXaHNYEeCKON CUCTEMbI arfloMepaLoHHON MaLLUUHBI.
lNpvBeneHa MaTeMaTUYeCKanA U anropuTMMYeCcKasa 0CHOBa afanTUBHOMO MAeHTUPUKATOpa
ckopocTu (ANC) acMHXpPOHHOIO OBUraTeNiA C KOPOTKO3aMKHYTbIM poTopoM (ALKP).
C ucnonb3oBaHMeM paspaboTaHHOro MateMaTudeckoro onmcanma AUC c 3TanoHHow
Mofenbio U NpUMeHeHWeM annapara ¢yHKLMIM J1anyHoBa co3aaHa afeKBaTHaA KOMMbloTepHas
UMUTaALMOHHAA Mogdenb. o cpaBHEHUIO C CyLLeCTBYOLWMMM criocobamMmn NocTpoeHus
naeHTUPMKaTopoB B 6€30aTUMKOBBIX aCMHXPOHHbBIX 3/IEKTPONPUBOAAX NpeaaraeMbii
BapuaHT AUC no3BonAeT yy4ecTb OMCKPETHbIN XapaKTep HanpAxeHua nutaHna ALKP
Ha Bbixode npeobpa3zoBaTeniAd YacToOThbl C LUMPOTHO-UMNYNbCHOM Moaynauunen (LLINM)
BbIXOQHOI0 HaNpAKeHUA U U3MeHeHMe 6OoJIbLLEro YnMc/ia MapaMeTpoB CXeMbl 3aMeLLeHuA.
YcToMuMBOCTL Npouecca UAeHTUPUKALUM CKOPOCTM obecrneynMBaeTcsA B LUMPOKOM
AnanasoHe, [OCTAaTOMHOM AJ1A CTabuamM3auun CKOPOCTU TefereK no TpeboBaHUAM
TEXHOJIOrMYeCcKoro npouecca arnoMepaunoHHbIX MawmH. Kak cnefcteune, noBbilaeTca
TOYHOCTb MOEHTUUKALUM CKOPOCTU B CTAaTUHECKUX U OMHAMUYECKUX perKMMax paboTsbl
aneKTponpueoda. MogenmpoBaHueM NoATBepHAeHa paboTocnocobHOCTb NpediaraeMoro
BapuaHTa naeHTndmKaTopa, npeasoxeHbl BapuaHTbl HAacTpoeK KoMrnoHeHT AUC. MonyyeHbl
YHUBEpPCasbHble, BaXHble /1A NPAKTUYECKOro NPMMeEHeHWA pe3ynbTaThl, NO3BOAILLNE KaK
MOCTPOUTbL BICOKOTOUHYIO CUCTEMY MAEHTUdUKaLMK ckopocTu ALLKP B LienoM, Tak U yTOYHUTb
HaCTPOMKY Ko3QPMLUMEHTOB NpeasiaraeMoro BapuaHTa naeHTMdmnKaTopa B HacTHoCTU. BarkHbIM
CBOWMCTBOM pa3paboTaHHoro BapuaHTa AUC aBnaeTcAa ero pabotocnocobHocTb 6e3 notepwu
TOYHOCTM HA OKOJOHYJIEBLIX U HYNEBbLIX CKOPOCTAX BPALLEHUA U 6/IM3KOM K HOMUHATbHOMY
MOMeHTe Harpy3sKku Ha Bany ALLKP. B cBA3M ¢ 3TUM NpaKkTU4ecKoe NpuMeHeHWe paspaboTaHHOro
BapuMaHTa, NOMMMO MPUBOLA arfIOMepPaLMOHHOM MalUMHbl, BO3MOMXHO U B BbICOKOTOYHbIX
cMcTeMax Nno3snLMoHMPOBaHWA A71A 3/TIEKTPONPMBOLOB PA3IMYHOI0 Ha3HAYEHUA.
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Abstract. By means of simulation computer modeling, an effective variant of constructing
an identifier for the speed of an asynchronous motor of an electromechanical system of
a sintering machine is analyzed. The mathematical and algorithmic basis of the adaptive speed
identifier (ASI) of an induction motor with a squirrel-cage rotor (ACIM) is given. Using the
developed mathematical description of ASI with a reference model and using the apparatus of
Lyapunov functions, an adequate computer simulation model was created. Compared with the
existing methods for constructing identifiers in sensorless asynchronous electric drives, the
proposed version of the ASI allows taking into account the discrete nature of the supply voltage
of the ACIM at the output of the frequency converter with pulse-width modulation (PWM) of the
output voltage and changing a larger number of equivalent circuit parameters. The stability of
the speed identification process is provided in a wide range, sufficient to stabilize the speed of
the trolleys according to the requirements of the technological process of sintering machines.
As aresult, the accuracy of speed identification in static and dynamic modes of operation of
the electric drive increases. Simulation confirmed the operability of the proposed version of the
identifier, proposed options for setting the AIS components. Universal, important for practical
application results have been obtained, which allow both to build a high-precision system for
identifying the ACIM speed in general and to refine the setting of the coefficients of the proposed
version of the identifier in particular. An important property of the developed version of the ASI
is its operability without loss of accuracy at near-zero and zero speeds of rotation and close
to the nominal load torque on the ACIM shaft. In this regard, the practical application of the
developed version, in addition to the drive of the sintering machine, is also possible in high-
precision positioning systems for electric drives for various purposes.
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BesepeHue

HacTosiee BpeMs Omaromapsi IOCTH-
B)KeHI/mM CUJIOBOW MOJIYNPOBOJIHHUKOBOM

U TUPPOBOI MUKPOKOHTPOJIJIEPHOH TeX-
HUKU OJHUM M3 OYEBUJHBIX NEPCIEKTHUBHBIX
HaIlpaBJICHUN Pa3BUTHSI aBTOMATU3UPOBAHHBIX
JIEKTPOMEXAHMUECKUX CUCTEM CTaJIO TIPUMEHE-
HHE B OOJIBIIMHCTBE MTPOU3BOJCTBEHHBIX TEXHO-
JIOTUH 3JIEKTPOIPUBOJOB Ha OCHOBE JIBUTATEIICH

repeMeHHoro Toka. OCHOBHBIM 00BEKTOM YIIPaB-
JICHUS. COBPEMEHHOTO 3JIEKTPOIIPHBO/IA CITYKUT,
1aBHBIM oOpa3zoM, AJIKP, a ocHOBHOII TeH1eH-
[UeH ero pa3BUTHS SBISIETCS MEPEXOJ K pPery-
JUPYEMOMY 3JICKTPOIPUBO/TY, B OCHOBHOM Ha-
CTOTHO-peryaupyeMomMy. /151 yCTaHOBOK IIBET-
HOM METaJUTypryH, B TOM YHUCIIE arJIOMEepaItioH-
HBIX MAIlNH, MTPEACTABIBIIONINX COO0H MOIITHBIE
KOHBEHEpHbIE MEXaHU3MEI C pacIipe/ieieHHO Ha-
rpy3KOH, UCTIOIB30BAHUE TAKOTO IPUBO/IA TTO3BO-

Jla6opaTopua B> MopenupoBaHue NpoLIECCOB U CUCTEM
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