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1. ACI/IHXpOHHI/Iﬁ ‘{aCTOTHOpeI‘y.T[bOBaHI/Iﬁ €JIEKTPOIIPUBO, 3 ITOKPAIIEHUMU €EHEPrETUYHUMU IMTOKA3HUKAMU

2. Asynchronous frequency-regulated electric drive with improved power indexes.

Pedepar:

1. BuzHaveHi 3ayiayi 10 CTBOPEHHIO MAaTEMATUYHOI MOJIEJ, aI€KBATHOI €JIEKTPOMArHiTHUM i €JIeEKTPOMEXaHIYHUM
npoiiecaM B enekrponpusogi ITY-ALl. Moneni AIl po3po6JisitoThest B TpudasHux koopauHaTax ABC. 3anmponoHoBaHa
KoMbiHOBaHa Mogesb All, moefHy0ua TpU(asHe IXKEePeJIo SKUBJIEHHSI HA OCHOBI JIIHIMHUX HANPYT i IPOCTOTY OIUCY
€JIEKTPOMArHiTHUX MePeXiHMX IpoLeciB ABOda3HOI MoJesli. MaTeMaTUYHUI ONKC N1epeTBOPIOBaYa YaCTOTH
BUKOHYETbCS Ha MifcTaBi peanbHoi cTpykTypu ITY 3 AIH Ha 6a3i mupoTHO-IMIyIbCHOI MOZY ALl i MOmy s
6a30BUX BEKTOPIB. JlOCIiI>)KeHi MPUHIUIIA BEKTOPHOTO I10J1€0Pi€eHTOBAHOTO yIIPaBJliHHA All, TOKa3aHUM BILJIMB
HaJIArOJI)KEHb 3BOPOTHUX 3B'SI3KiB Ha XapaKTep MePEXifHNX MPOLECIB €JIEKTPOIIPHUBOAY. AHAJIITUYHO BUBENEHUN
[IPUHLUII 3a6e31e9eHHsI MaKCUMaibHOTO MOMeHTY A/l. JlociikeHi eHepreTH4Hi XapaKTepUCTUKY €JIeKTPOIIPUBOLY
[T4-A]l 3 BEKTOpHUM I10JIEOPi€EHTOBAHUM YIIPABJIiHHAM. 3allpOIIOHOBAHUN aJITOPUTM ONTUMi3alii BTpat B AJ] 1o
Makcumymy KKII. 3anpornoHoBaHuil KpUTepin ontyumisauii BTpaT B AJl 110 piBHOCTI IPOEKLiN CTPyMY CTaTopa.
PosrnsnyTi BapianTu 6710KiB MiHiMizaii Brpat no makcumymy KKJI i 3anmporoHoBaHOro kpurepito. JJaHi

peKOMeHallil 10 BUKOPUCTOBYBaHHIO AIH 3 pisHMMM TUIIaMU MOYJIALII HA OCHOBi FTapMOHIMHOIO aHai3y BUXiAHO]



Hanpyru AIH i cTpymy HaBaHTaXeHHsI. [IpoBelieHa eKclieprMeHTasIbHa [lepeBipKa 3alIpOIIOHOBAHOI METOAUKU
0651iky BTpat B A/l

2. Tasks of creation of mathematical model adequate to the electromagnetic and electromechanical processes in
the electric drive FC-IM are defined. The models of IM are developed in three-phase co-ordinates ABC in phase
and linear values taking into account the effect of ousting of current and satiation of magnetic chain. The
combined model of IM is offered, combining a three-phase source of power on the basis of linear tensions and
simplicity of description of electromagnetic transitional processes of the two-phase model. Mathematical
description of frequency converter is executed on the basis of the real structure of FC with AIT on the base of
pulse-width modulation and modulation of base vectors. Principles of the vector field-oriented control of IM are
explored, the influence of tuning of feed-backs on the character of dynamic processes of the electric drive is
shown. The principle of providing the maximal moment of IM is analytically derived. Power descriptions of the
electric drive FC-IM with the vector field-oriented control are revealed. The algorithm of optimization of losses in
IM according to the maximum of OIR is offered. The criterion of optimization of losses in IM on condition of
equality of projections of the stator current is offered. Variants of blocks of minimization of losses in IM according
to the maximum of OIR and the offered criterion are considered. Recommendations for the use of the AIT with
different types of modulation on the basis of harmonic analysis of the output tension of AIT and current of loading
are given.
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