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2. Asynchronous electric drive with digital system of discrete-phase control

Pedepar:

1. lncepraruist pUCBsA4Y€HA BUPILIEHHIO aKTyaJIbHOI HAyKOBOI 3a71a4i CTBOPEHHS HOBOTO NIPUHLIMITY YIIPABJIiHHS
IIBUIKICTIO O6EPTAaHHS POTOPA aCMHXPOHHOTO [IBUTYHA, IKMI 36€epirae nepesaru BEKTOPHOTO METOJLy YIIPABJIiHHS,
asie B TOM >Ke Yac IPUHIUIIOBO BiJJPi3HSETHCS BiJl YACTO CKAJISIPHOTO i YUCTO BEKTOPHOTO METO/IB i nepenbadae
PO3POOKY CUCTEMH YIIPaBIIiHHS, SIKa HE BUKOPUCTOBY€E TPOMi3[IKUI1 aJITOPUTM KOOPAUHATHUX 19 nepeTBOpeHb i
3abe3nevyye MaKCUMaJbHY Bill[IOBIAHICTh PEKUMIB pOOOTH ACUHXPOHHOI'O ABUTYHA 331aHOMY OII€paTOPOM
anroputmy. Po3po6iieHo AucKpeTHO-(a30BUii CIIOCiO yIIpaBiIiHHS aCUHXPOHHUM €JIEKTPOIIPHUBOJOM i IOBEJIEHO,

IO TaKa CUCTEMaA O03BOJISIE (l)OpMYBaTI/I BI/IXi,[[Hi HaIllpyru N€pETBOPOBAYA YaCTOTHU 110 3aJdHOMY OII€EPATOPOM



anropuTMmy, 3abesneuye 6e3nepepBHiCTh HAOIry (pasu npu 6yab-sIKUX 3MiHaX peXXUMiB POOOTH IBUTYHA 3i
36€pEe>KEHHSIM YMOBH BiIHOCMHM €(EKTUBHOTO 3Ha4Y€HHS BUXiIHOI HAIIPYTU 10 YaCTOTU OOEPTAaHHS POTOPA.
Po3pob6seHo HOBY cucTeMy pekynepalii eHeprii 3 JucKpeTHO-(pa30BUM YIIPaBJliHHSAM, sIKa HE MiCTUTb OKpeMUM
BUIIPSIMJISIY i aBTOHOMHU iHBEPTOP HAIPYyTrH 3 610KOM (POPMYBAHHS IMPOTHO-IMITYJIbCHO MO/IYJIbOBAHOTO
CUTHAJIy i aBTOMaTU4HO BiJICTEXy€e MOTOYHI (pa3u Mepexi >KUBJIEHHS i OJHOYACHO € CTabili3aaTOpOM HAIpyru B KOJi
IIOCTIHOTO CTPyMy. Briepiie 3anponoHoBaHa NOTPiiiHa CUCTEMA 3aXMCTY I1ePETBOPIOBaYa YaCTOTH, 3aCHOBaHA Ha
BUMipi BxifHOI emHOCTi IGBT 3 (popMyBaHHSIM BiiTIOBITHOTO 3aXUCHOTO iHTEPBAJY, 110 3HUKY€E PU3UK IPOTiKAHHS
CTPyMy KOPOTKOTO 3aMUKaHHS, peaslisye >KOPCTKe 3aBJaHHS MAaKCUMaJIbHUX PEKMMIB po60OTU iHBEPTOPA, a TAKOX
OIlepaTMBHO (POPMye CUTHAJI OTO0 BifKioueHHs. Kil040Bi C10Ba: aCHHXPOHHUI €JIeKTPONIPUBOJ, CUCTEMA
yIIpaBJIiHHS ACUHXPOHHUM [IBUTYHOM, (Pa30Be yIIpaBiiHHS, IUCKPETHE YIIPaBIliHHS, 1I€PETBOPIOBAY YaCTOTH,
peKyInepalisi eHeprii, 6araToCTyII€eHeBUI 3aXUCT CUJIOBOTO MOJYJISL.

2. The dissertation is devoted to solving an urgent scientific problem of creating a new principle of control of the
rotor speed of an induction motor, which retains the advantages of the vector control method, but at the same
time is fundamentally different from purely scalar and purely vector methods and provides for the development of
a control system that does not use a cumbersome algorithm of coordinate transformations and ensures maximum
correspondence of the operating modes of the asynchronous motor to the algorithm specified by the operator. A
discrete-phase method for controlling an asynchronous electric drive has been developed and it has been proven
that such a system makes it possible to form the output voltage of the frequency converter according to the
algorithm specified by the operator, ensures the continuity of the phase incursion for any changes in the engine
operating modes while maintaining the condition of the ratio of the effective value of the output voltage to the
rotor speed. A new system of energy recovery with discrete-phase control has been developed, which does not
contain a separate rectifier with a pulse-width-modulated signal generating unit, and automatically monitors the
current phases of the power supply. For the first time, a triple frequency converter protection system was
proposed, based on measuring the input capacity of the IGBT with the protective interval. Keywords:
asynchronous electric drive, asynchronous motor control system, phase control, discrete control, frequency
converter, multiphase and multilevel systems, energy recovery, multi-stage protection of the power module, IGBT
modules.
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