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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 45.41.33

Tema guceprauii:
1. [TapameTpu4Ha ONTUMI3allisl YMOBHO CTiMKUX €JIEKTPOMEXaHIYHMX CUCTEM METOIOM JiarpaM SIKOCTi KepyBaHHS

2. Parametric optimization of conditionally stable electromechanical systems via control quality diagram technique

Pedepar:

1. O6'eKT BOCIIIPKEHHS: €JIEKTPOMEXaHIYHi IpoLecy B 6araTOKpaTHOIHTETPYIOYMX YMOBHO CTiMKMX CUCTEMAX i
BIUJIMB Ha HUX N1APAMETPIB PETryJISITOPA, SIKi ONTHUMIi3YIOTbCSI 3 BUKOPUCTAHHSM Jiarpam sKocCTi kepyBaHHS ([ISIK).
Mera pocnimpKeHHs: TapaMeTpUyHa ONTUMIi3allisl Tpolecy KepyBaHHS YMOBHO CTifIKMX 6araTOKpaTHOIHTErpyo4yux
eslekTpoMexaHiuHux cucteM (EMC) MeTozioM Aiarpam sIKOCTi KepyBaHHS. MeToly OOCIiIKEHHS: Teopis
aBTOMATM30BAHOI'0 €JIEKTPOIIPMBOA Ta aBTOMAaTUYHOTO KEPYBAHHS; MaTEMaTUYHE MOLEJIOBAHHS; METOAM
rapaMeTpPUYHOI ONTUMI3ALlii Ta HAIMEHIIUX KBAJIpaTiB; iMiTaliiHe MonestoBaHHs B naketi MATLAB. TeopeTuyHi Ta
IIPAaKTU4YHI pPe3yJIbTaTU: BU3HAYEHO iCHYBaHHS ONTUMAJIbHUX PillleHb [J151 KePyBaHHS YMOBHO cTilikumu EMC Ha
iiCTaBi KOMILJIEKCHOTO KPUTEPIIO SIKOCTi KEPyBaHHS - MAaKCUMYyMy IOOPOTHOCTI Ta 3anacy crifikocti (MIC);
PO3po0bJIeHi KOMIT'IOTePHI MEeTOANKY NoOyHoBU Ta aHami3y JSK cucrem y yacoBiil i 4aCTOTHUX 06J1aCTSIX, Ha SIKUX

BUTineHi obsacTi nigBuieHoi [obpoTHOCTI Ta 3anacy criikocTi ([111C); BUKOHaHO rapaMeTpUYHy ONTUMI3allilo 3a



kputepiem MJIC pisHOMaHITHUX YMOBHO CTilKux EMC 3 1oci1izoBHOIO Ta napasebHOi KOPEKLi€elo 3 ypaxyBaHHAM
0COOJIMBOCTEN CTPYKTYpH 00'€KTa KepyBaHHS, BKJIIOYAIOUU 10 ii ckiany HeMiHiManbHO-(a30Bi 1aHKY; J0Ka3aHO
MOXJIMBICTb 30i/IbLIIEHHS JOOPOTHOCTI cucTeM y Mexkax 20% i Ipu 3aaHill Jo6pOTHOCTI 36i/1bLIeHHS 3anacy
crifikocTi Ha 10%. HaykoBa HOBU3HA: BIEpIle PO3pOOIEHO METO/, TapaMeTpUYHOi onTuMizalii ymoBHO cTifikux EMC
Ha OCHOBI MiHIMaKkCHOro kpurepito ta JISK, mo 1o380amnio nigBuIyuTy TOYHICTh KEPYBAHHS ITIOPIBHSIHO i3
iCHYIOYMMH CUCTEMAaMH 3 TUIIOBMMH PETYJISTOPAMU; OJEP>KaB MOAAJIBIINKI PO3BUTOK METO]], CUHTE3Y
6araTokaHaJIbHUX iTepallilHUX CUCTEM 3 TUIIOBUMHU PETYJISITOPAMU OKPEMUX KaHAJIB Ta CIIOCTEPirayeM CTaHy y
IpYyroMmy KaHajli, MO JO3BOJIMJIO HiIBUIIUTY TOYHICTb KEPYBaHHS LUX CUCTEM IOPIiBHSHO 3 iCHYIOUMMU CUCTEMaMU;
PO3BUHYTO MifXif, 1O BUKOPUCTAHHS KOMIJIEKCHOTO KPUTEPIlo IKOCTi KepyBaHHS M/IC Ha OCHOBiI KOMII'TOTE€PHOI
nobynosu JSK, 1m0 103B0OJINMIIO0 aBTOMATH3YyBaTH NPOLieC CUHTE3y YMOBHO cTilikux EMC. CTyniHb BIIpOBaIyKEHHSI:
pe3yJbTaTy NepeaHi 1J1s1 BIPOBAIKEHHS B IHCTUTYT esleKTpodi3nKu Ta pamiauiiiHux TexHosoriit HAH Ykpainy;
AT3T "BaxnpomaBTOMAaTHUKA"; y HABYAJIbHMI IIPOLEC Kadedpyu aBTOMAaTU30BaHUX €JIEKTPOMExaHiyHux cucrem HTY
XTI,

2. Research subject: electromechanical processes in multi-integrated conditional stable systems and governor
parameters impact which are optimized by using of control quality diagrams (CQD). Research objective: control
process parametric optimization of multi-integrated conditional stable electromechanical systems (EMS) by
control quality diagrams method. Research methods: the automatic electric drive theory and automatic control
theory; mathematical modeling; parametric optimization methods and the least squares method; MATLAB
simulation. Theoretical and practical results: existence of optimum solutions for conditional stable EMS control on
the basis of a control quality complex criteria - a maxima of Q factor and stability factor (MQS) is defined; systems
CQD construction and analysis computer procedures in time and frequency areas are developed on which the high
Q factor and stability factor (HQS) areas are marked; parametric optimization by MQS criterion of various
conditional stable EMS with series and parallel compensation taking into account control subject structure,
including in its composition non-minimum-phase links are completed; the possibility of systems Q factor
magnification within 20% and stability factor magnification on 10% at Q factor preset is proved. Scientific novelty:
for the first time the conditional stable EMS parametric optimization method on the basis of mini-max criterion
and the MQS is developed that has allowed to increase control accuracy in comparison with existing systems with
typical governors; a synthesis method of multi-channel iterative systems with typical governors in separate
channels and the condition observer in the second channel has gained the further development that has allowed to
increase control accuracy of multi-channel iterative systems in comparison with existing systems; the approach to
use a MQS control quality complex criteria on a basis of CQD computer design is developed that has allowed to
automate conditional stable EMS synthesis process. Areas of use: results are transferred for introduction in
Institute of Electrophysics & Radiation Technologies National Academy of Sciences of Ukraine; PJSC
"Tjazshpromavtomatika"; in educational process of chair Automated Electromechanical Systems NTU "KhPI".
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