OcHoBHM Teopil a1aNTUBHUX eJIeKTPOMEXAHIYHUX CHCTEM aBTOMATHYHOI0 KePyBaHHA 3
BEKTOPHO-KEPOBAHUMH €JIEKTPOJABUTYHAMHU 3MiHHOI0 CTPYMY B YMOBaX HeNOBHOI iH(opMairii.
OCHOBBI TCOPHUHU AJANITUBHBIX JJICKTPOMEXAHHIECCKHUX CUCTEM AaBTOMATHYECCKOI0 YIIpaBJICHUSA
¢ BEKTOPHO-YNPAaBJIAeMbIMH 3JIEKTPOABUIATE/ISIMH NIEPEMEHHOI0 TOKA B YCJIOBHUSIX HEIOJHOM

uHpopmanuu.
Fundamentals of adaptive electromechanical control systems based on vector-controlled AC
motors under incomplete information.

1. Howmep aep:xaBHoi peecTpanii Temu - 0109U001826
2. Hayxosuii kepiBHuK - 1.7.H., ipod. [Tepecama C.M., ITepecama C.M., Sergei Peresada.
3. CyTb po3po0KH, OCHOBHI pe3yJibTaTH.

(Yxp.)

Po3BuHYTO TEOpito CTIHKOCTI 6araTOBUMIpPHUX HENIHIHHUX CHCTEM 3 METOI0 PO3POOKH HOBUX
METOMIB CHHTE3Y KepyBaHb, SKi 3a0€3MeUyl0Th JEKOMIIO3UIIII0 BHXIJHOI CTPYKTYpPH Ha 3B’s3aHi
MiCUCTEMH, CTPYKTYPHI BJIACTHBOCTI SKHX TapaHTYIOTh KOMIIO3MTHIH CHCTEMiI JIOKaJIbHY
€KCIIOHCHINIAJIbHY CTIWKICTh, KBa3ipO3B’SI3aHHS  MPOIECIB y TIJACHCTEMAx 1 aCHUMNOTOTUYHY
niHeapu3allito oAHiei 3 HUX. CTBOPEHO HOBY KOHIEMIIO KEPYBaHHS KIJIACOM EJEKTPOMEXaHIUHUX
cucteM 3 (popMyBaHHAM PE3YJTYIOUOI IEKOMIMO3MIIIT "eIeKTpOMarHiTHa — OIlIHIOBAaHHS KYTOBOI
IIBUAKOCTI — MeXaHiuyHa" MIJCHCTEMH, SIKa € 3aralbHOTEOPETUYHOI0 OCHOBOKO JUIsI PO3B’SI3aHHS
OCHOBHUX 3aJlau KePYBaHHSI KOOpJMHATaMU CHCTEMH B YMOBaX HEMOBHOI iH(opmalii mpo BEKTOp
crany. Po3po0ieHo MeTox BEKTOPHOTO KepyBaHHS B  EIIEKTPOMEXaHIYHHUX CHCTEMax 3
ACUHXPOHHUMH JBUTYHAMH B YMOBaxX HEMOBHOI iH(oOpMaIlii 3 aaniTUBHUM OI[iIHIOBAaHHSAM 3MiHHOI y
Yaci KyTOBOi HIBHJKOCTI Ta aCHMOTOTHYHUM BiANPALIOBAHHAM 33JaHUX TPAEKTOPIA KOOPIMHAT
cucteMu. Bmepiie po3po0iaeHO METOAM CHHTE3y alTOpPUTMIB ifeHTH(IKAIli, aJanTUBHOTO
CTIIOCTEPEKEHHS 1 MPSIMOTO aIalTUBHOTO KEPYBaHHS 32 YAaCTKOBO BUMIPIOBAHUM BEKTOPOM CTaHY,
SIK1 JIO3BOJISIFOTH OTPUMATH JIOKAJIBHO BHW3HAUEHI BUPIMICHHS Uil KJAcy HEMHIHHUX 00’ €KTIB
ajanraiii, o MalwTh HEBIIOMI JOJaTHI KOeQIllieHTH MPU MOXHOKAX OIIHIOBAHHS, a TAKOXK Yy
BHUIAJKy HEIIHIHHOI TapameTpu3allli HeBiIoMUX mapaMmeTpiB. [IpomeMoHCTpoBaHO pe3ynbTaTH
3aCTOCYBAHHS PO3POOJICHUX TEOPETUYHHUX IOJIOKEHb NJISl EJICKTPOABUTYHIB 3MIHHOTO CTPyMy Ta
TypOOMexaHi3MiB.

(poc.)

Pa3Buta Teopus yCTOWYMBOCTH MHOTOMEPHBIX HEIMHEWHBIX CHUCTEM C LEJbI0 pa3pabOTKu
HOBBIX METOJIOB CHHTE3a YIPABJICHUH, 00ECTICUNBAIOIINX JEKOMITO3UIIMIO UCXOJAHOM CTPYKTYpPhI Ha
CBSI3aHHBIE MOJICUCTEMBI, CTPYKTYpHBIE CBOWCTBA KOTOPBIX TapaHTUPYIOT KOMIIO3UTHOM cHCTEME
JIOKAJIbHYIO SKCIIOHEHIMAIbHYIO YCTOHYMBOCTb, KBa3HMpPa3BA3KYy IPOLIECCOB B MOACUCTEMAX U
aCUMITOTUYECKYIO JINHEAapHU3auio oAHoM n3 Hux. Co3znaHa HOBasi KOHIIETIIMSI YIIPABJICHUS KIacCOM
AJIEKTPOMEXAaHUYECKUX  CHCTeM ¢  (OPMHPOBAHHMEM  PE3yIbTUPYIOUIEH  JEKOMIO3HMIIUU
“3JIEeKTPOMAarHuTHasi — OILICHUBAHUE YIJIOBOM CKOPOCTH — MEXAaHHMYECKas’ TMOJCUCTEMBI, KOTOpas
SIBIIIETCSL OOIIETEOPETHUECKONH OCHOBOM ISl PEIICHUSI OCHOBHBIX 3a7a4 YIPaBIEHUS KOOPIUHATAMH
CUCTEMBI B YCIIOBHUSX HEMOJIHON MHPOPMAIIHU O BEKTOpE cOCTOsAHUA. Pa3paboTan MeTO]] BEKTOPHOTO
YIPaBICHUS B JJIEKTPOMEXAHUYECKMX CHCTEMax C ACHHXPOHHBIMH JBHUTATEISIMH B YCIOBHSX
HEenoJIHOM MH(pOpPMallMU C aAaNTUBHBIM OLIEHUBAHUEM NEPEMEHHON BO BPEMEHU YTJIOBOM CKOPOCTHU
U AaCUMOTOTHYECKOM OTpabOTKOM 3aJaHHBIX TPAaeKTOPUIl KOOpAMHAT CUCTeMbl. Brepsbie
pa3paboTaHbl METO/IbI CHHTE3a aJITOPUTMOB HJIEHTU(UKALIUY, aAAITUBHOTO HAOIIOIEHUS U MIPSMOTO
aIaTITUBHOTO YIIPAaBJICHHS 32 YaCTUYHO H3MEPSEMBIM BEKTOPOM COCTOSIHHS, KOTOPBIC MO3BOJSIOT
MOJIYYUTh JIOKAJIbHO ONpEJEJICHHbIE pEIIeHUs Ul Kilacca HEIMHEHHBIX OOBEKTOB aJanTalluH,
UMEIOIIUX HEU3BECTHHIC MOJOXKHUTENbHBIE KOA(D(UIIMEHTHI MPU OMMOKAaX OLIEHWBAHUS, a TaKKe B
clydyae HEJIMHEWHOW mapaMeTpu3allid HEU3BECTHBIX MapameTpoB. [IpoaeMoHCTpupOBaHbI
pe3yNnbTaThl MPUMEHEHHsI pa3pabOTaHHBIX TEOPETUYCCKUX TIONOKCHHUNA IS AJIEKTPOJABUTATENCH
MEPEMEHHOT0 TOKa U TypOOMEXaHU3MOB.

(anru.)



The theory of stability of multivariable nonlinear systems is extended allowing development of
new design methods of control. The methods provide decomposition of the original system into the
interconnected subsystems with the structural properties ensuring the local exponential stability of
the composite system and quasi-independence of the subsystems’ processes along with the
asymptotic linearization of one of them. The new control concept of a class of electromechanical
systems is created with the formation of the resulting decomposition with the electromagnetic,
angular velocity estimation’s, and mechanical subsystems. The concept is a general theoretical basis
for solving the basics control problems of the system’s coordinates under the condition of
incomplete information about the state vector. The method of vector control of electromechanical
systems with induction motors under the condition of the incomplete information with the adaptive
estimation of the time variable angular velocity and with the asymptotic fulfillment of the referred
trajectories of the system coordinates is developed. The design methods of identification algorithms,
adaptive observation and direct adaptive control based on partially measured state vector allowing
locally defined solutions for a class of nonlinear adaptation plants with positive unknown
coefficients of the estimation errors as well as for the nonlinear parameterization of the unknown
parameters have been obtained for the first time. The results of application of the developed
theoretical approaches for alternating current motors and centrifugal fans and pumps are shown.

4, HasiBHiCTb OXOPOHHHX [IOKYMEHTIB Ha 00’€KTH mNpaBa IiHTEJEeKTYaJbHOI BJIACHOCTI.
Bincythi
5. IlopiBHSIHHA 3i CBITOBUMH aHAJIOTaMH.

[lpuknaaHi pe3ynbTaTH, OTPUMaHI Ha OCHOBI PO3POOJICHHUX TEOPETUYHHX OCHOB, IS
€JIEKTPOMEXaHIUHUX O€3/1aBaueBUX CHCTEM 3 ACHHXPOHHHMH JBUTYHAMH TIEPEBHIIYIOTH CBITOBI
aHAJIOTH 3a Jialla30HOM KepYBaHHS Ta PiBHEM JMHAMIYHOI MOXUOKH.

6. ExoHoMiuHa mMpuBad/JMBICTH JJIA MPOCYBAHHA HA PUHOK

3acTocyBaHHS MPUKIAJHUX PE3YyIbTaTiB, SKi OTPUMaHI Ha OCHOBI PO3pPOOJICHUX TEOPETHUYHUX
OCHOB JI03BOJISIFOTh:

—nigBuimut Ha 10 — 15% enepreTnyHy e(eKTUBHICTH €NEKTPOMEXAHIYHUX CHCTEM, IO
no0y0BaHi HAa OCHOBI YaCTOTHO-KEPOBAHMX aCUHXPOHHHUX JBUTYHIB;

— OTpUMaTH Jiarma3oH KepyBaHHA mBHAKOCTI 1:100 mpu HOMIHATLHOMY MOMEHTI
HaBaHTaXXCHHA,

— OTpUMaTH JAWHAMIYHI XapaKTepUCTUKH Oe3/1aBaueBHX CHUCTEM Ha pIBHI CHCTEM 3
TaTYMKaMH HIBUIKOCTI;

— po3muputH chepy Bukopuctanns 6e3naBaueBux EMCAK;

—3aMICTUTH IMIOPTHY MPOJYKIIiI0O BUPOOAMU BITYM3HAHUX BUPOOHHMKIB, IIO MOTEHLIHHO
MOJKE€ JIaTH €KOHOMIIO KOIITiB Ha piBHI OJu3bko 25-30% Bix BapTOCTI MPOAYKIIii, 10, 3
BpaxyBaHHSIM CY4aCHHUX IMOTPEO PUHKY, B TPOIIOBOMY €KBIBaJICHTI CKJIJe COTHI MIJTbHOHIB
TPUBEHB;

— iUt Ha 10 % eHepreTnyHy eQeKTHUBHICTh Ta 3MEHIIWTH KamiTajdbHI 3aTpaTH Ha
MOJICpHI3aIli0 HEPETyJIbOBAHUX EJIECKTPOIMPUBO/IIB HACOCHUX YCTAaHOBOK.

7. IloreHuiliHi kopucTyBayi (rajaysi, MiHicTepcTBa, MiANPUEMCTBA, OpraHizamii).

Po3pobiieni metonu Oe3nmaBaueBoro (B yMOBax HEIOBHOI iH(opMallii) KepyBaHHS MOXYTh
3aCTOCOBYBAaTHUCh Ha MIANPHEMCTBAX Ta B OpraHi3alisix pi3HUX raily3ed MpOMHUCIOBOCTI:
MaluHOOYyBaHHI, METANyprikHOMYy 1 TIpHMYOMY KOMIUIEKCaX, apia 1 CyaHOOyAyBaHHI,
TEIUIOCHEPreTHIll, HAa TPAHCIOPTI 1 B KOMYHAJIbHOMY TOCHOAAPCTBI, 1€ 3aMKHEHE KepyBaHHS
KOOpJMHATAMH HEOOXiJIHE 3a TEXHOJIOTi€l0 abo IOIIbHE 3 TOYKH 30py EHEPro30epexeHHs, a
BHUMOTH II[0JI0 TOYHOCTI Ta Jiana3oHy KepyBaHHs HE € KpUTHUHUMH. [ToTeHIIifHIMEU KOpUCTYBauaMu
po3pobok BucTymaroTh: JIbBIBChKMI aBTOOyCHMM 3aBojn, JIynbKkuili aBTOMOOUTBHHMIA 3aBOJ,
KuiBnactpanc, IlinmpuemcrBo EIIPO (M. Cankr IlerepOypr), HaykoBo-mocnmignuii Ta
KOHCTPYKTOPCHKO-TEXHOJIOT1YHUHN THCTUTYT MICHKOTO TOCTIOapcTBa, M. KuiB.

8. CrtaH roToBHOCTi po3po0OKH.

Po3po06sieHO Ta BUTOTOBIEHO MaKETH ACHHXPOHHHMX EJIEKTPOINPHUBOMIB 3 0e3/1aBaueBUM

KEepyBaHHSM, BIANpaIbOBAaHO BIAMOBIAHI TEXHOJOTIl 1 PO3POOJIECHO TEXHOJIOTIYHI peKOMEeHaall



moA0 e(QEeKTHUBHOTO 3aCTOCYBaHHS EKCIEpUMEHTAIbHOro oOnagHaHHsA. MoiauBa po3poOka
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