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AHHOmayus. B cmamve paccmampusaemcst cucmema ynpasasiemMozo 3/1eKkmponpusooa ¢ ycmolivugoli cesi3vio,
XapaKmepusyrouwasicsi HaAuvueM HecKOAbKUX YNpasasioWux U pezyaupyembvlX 8eAUYUH, d makxce nepeKpecmHbvix
cesizell  Mexcdy Kamajaamu —ynpassjeHus. IIpoaHaausuposaHvl OCOGEHHOCMU  MHO20C853HbIX — CUCMEM
asmoMamu4ecko2o pezyaupo8aHus, NOKA3aHA pOJab ABMOHOMHOCMU U UHBAPUAHMHOCMU 8 obecneyeHuu
ycmotidyugocmu u mpebyeMovix OUHAMUYECKUX c8olicme 3/nekmponpugoda. [IpusedeHvl (PyHKYUOHANIbHbIE U
CMpyKmypHbvle cXeMbl YACMOMHO-pe2yAupyemoz0 ACUHXPOHHO20 3JeKkmponpugoda ¢ npeobpaszosamenem
Yyacmomul, paccmMompeHsl NPUHYUNbI CKAASAPHO20 U 8EKMOPHO20 ynpaesseHusi. BuinosHeHo mamemamuueckoe
onucaHue dCUHXPOHHO20 deuzameass Kak 00bekma ynpasjieHus HA OCHO8e YpAeHeHUl 0J8UXdCeHUsl U
3/1eKMPOMAZHUMHbBIX COOMHOWEHULl, NO/IY4eHbl JIUHeapuU308aHHble 3ABUCUMOCMU 05 MOMEHMd, MOKd,
MazHumHozo nomoka u 3/JC cmamopa. [lokaszaHo, Ymo cucmema umeem mpu 0CHOBHbIX 8X00HbIX 8030elicmaust —
ynpae/aeHue vacmomoli, ynpaejaeHue HanpsiceHuem U go3delicmeue cO CMOPOHbl MOMeHMd HA2py3KU.
Pesyasmamol pabomoel Mo2ym 6bimb UCN01b308AHBI NPU AHAAU3E U CUHME3e CUCMeM YNpas/ieHusl ACUHXPOHHbIMU
2/1eKMponpu8odaMu ¢ HaCmomHbwIM pezyAupo8aHUeM.

Knawuesvle ca08a: acuHXpoHHbLl 31eKmponpusod, 4acmomHoe ynpasJeHue, hpeobpazosamensd 4acmomsel,
CKa/IsIpHOe ynpaeJjeHue, 8eKMOpPHOoe ynpas/eHue, hepeKkpecmHble 853U, A8MOHOMHOCMb, UHBAPUAHMHOCMY,
CMpyKMypHbLi cCUHMe3, ycmotivugocms cucmeMmbl, AUHeapu3ayusi, nepedamoyHsle GyHKYUU, 31eKMpPOMAZHUMHBIL
MOMeHmM, MazHUMHbuL nomok, moxk cmamopa, 3/]C cmamopa, napamemp CKObi}CeHUs, OUHAMU4ecKue
Xapakmepucmuku
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INVESTIGATION OF A CONTROLLED ELECTRIC DRIVE SYSTEM WITH STABLE
CONNECTION

Abstract. The article examines the system with stable connections of a controlled electric drive, characterized by
the presence of several control and regulated variables, as well as cross-connections between control channels. The
features of multi-variable automatic control systems have been analyzed, and the role of autonomy and invariance
in ensuring the stability and required dynamic properties of the electric drive has been demonstrated. Functional
and structural diagrams of a frequency-controlled asynchronous electric drive with a frequency converter are
presented, and the principles of scalar and vector control are considered. A mathematical description of an
asynchronous motor as a controlled object is performed based on the equations of motion and electromagnetic
relations, and linearized dependencies for torque, current, magnetic flux, and stator EMF are obtained. It is shown
that the system has three main input influences - frequency control, voltage control, and load torque. The results of
this work can be used in the analysis and synthesis systems for frequency-controlled asynchronous electric drives.

Keywords: asynchronous electric drive, frequency control, frequency converter, scalar control, vector control,
cross-connections, autonomy, invariance, structural synthesis, system stability, linearization, transfer functions,

electromagnetic torque, magnetic flux, stator current, stator EMF, slip parameter, dynamic characteristics
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