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2. Field-Oriented Control of Induction Motors with Torque per Ampere Maximization

Pedepar:

1. PO3BMHYTO METO, CUHTE3Y aJITOPUTMIB BEKTOPHOTO KEPYBaHHSI MEXaHIYHUMU KOOPAMHATAMU aCUHXPOHHUX
nBUryHiB (All), 0 6a3yeTbCsl HA KOHLEMLii JliHeapu3allii 3BOPOTHUM 3B'SI3KOM i 103BOJIsIe CHOPMYBATU PE3YJIbTYIOUL
PIBHSIHHSI TMHAMIKM MOXUOOK BifilIpaifoBaHHS B GOpMi Aekomnoaullii BuxinHoi monesni Al Ha ABi MoB's3aHi
IifiIcuCcTeMHU, BJIACTUBOCTI SIKMX 3a0€3I1€4yI0Th JOCSITHEHHS MaKCUMi3allii ClliBBiHOIEHHSI MOMEHT-CTPYM B
yCTaJleHUX pekumax. s nigBuieHHsl TOYHOCTI BifIpaliloBaHHS 3aJaHUX TPAEKTOPIN IpY POOOTI 3i 3HAYEHHSIMU
[IOTOKO34YeIJIEHHS BiAMIHHMMU Bii HOMiHAJIPHOTO, @ TAKOX [1JIs PO3MKPEHHSI pO60YOro Iiana3oHy BUKOPHUCTAaHHS
KpUTEPil0 MaKCUMi3allii CliBBiJHOIIEHHSI MOMEHT-CTPYM PO3PO06JIEHO METO], BpaXyBaHHsI HEJIiHIMHOCTI KoJia
HamarHiuyBaHHs All. Ha OCHOBI 3alIpOIIOHOBAaHMX METOZiB BUPIIEHO 3aralbHOTEOPETUYHY 33/1a4y BEKTOPHOTO
KEPYBaHHS MOMEHTOM /IBUIKICTIO A/l, ika rapaHTye riobajnbHe /J0KajlbHe aCUMIITOTAYHE BiJIlIPAIlOBaHHS

33/IaHUX TPAEKTOPIiN MEXaHIYHMX KOOPAMHAT i3 3a6e3le4eHHsIM MakCcuMizallii ClliBBiiHOIEHHS MOMEHT-CTPYM B



CTaTUYHUX peXumax. [lepeBaru po3pobseHrx ajJropuTMiB BEKTOPHOTO KEPYBaHHS B TIOPiBHSHHI 3 iCHyl0unMU
aJIrOpUTMaMy, 10 MOJISAraloTh Y 3abe3leyeHHi BiilpalloBaHHs 3aJlaHuX TPAEKTOPil Ta BiICYTHOCTI 0OME>XKeHHS Ha
BUKOPUMCTAHHS KPUTEPiI0 MaKCUMi3allil CliBBiIHOIEHHS MOMEHT-CTPYM, MiATBEPIKEHO HA OCHOBI

TMMOBHOMACIITaOHUX €KCIIEPUMEHTAJIBHUX ,HOCJ'[iII‘)KeHb Ta MATEMATUYHOTO MO EJIIOBAHHS.

2. The further development has received the method of vector control algorithms of design for induction motor
with torque per Ampere maximization in steady state. The torque /speed controller was designed using the
output-feedback linearizing control with direct observer-based field orientation. The proposed controller
guarantees asymptotic torque (speed) tracking and maximizes a torque per Ampere ratio in steady state. The
saturation effect is taken into account in order to improve torque /speed control accuracy and remove the
restrictions on the use the MTA criterion. Since maximization of torque per Ampere ratio is close to the
optimization criterion of minimum active losses the increase of the motor efficiency at light loads is also achieved.
Intensive experimental comparison study of the proposed controllers and standard indirect field oriented control
with constant flux operation shows that significant stator current reduction is obtained for the same torque and
speed transient performances.
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