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1. A,H,aI'ITI/IBHe KEPYBaHHA 006'€eKTaMM TEXHOJIOTIYHOTO TUIIy: aJITOPUTMU ITACUBHOT'O CaMOHAJIarOJIP>KEHHA KOCC])iLLiGHTa
nepepadi peryiaaropis

2. Adaptive control of technological type control objects: algorithms of controllers gain passive self-tuning

Pedepar:

1. Y puceprauii npencTraBieHe HOBE PillleHHs aKTyaslbHOI HAyKOBO-TEXHIUHOI 33/ia4i NifjBUIIEeHHS e(PeKTUBHOCTI
dyHKUioHYBaHHS OP TEXHOJIOrIYHOTrO TUITy 3i 3MiHHMMU B LIMPOKUX Jliana3oHax KoediljieHTaMy nepenadvi 3a
PaxXyHOK YIOCKOHAJIEHHS aJITOpUTMIB camoHanaromxkeHHs: CAP. Ogepikaza nojanblni pO3BUTOK Biloma
KOHLIE1lisl cCaMOHAaJIaro/i)KeHHs peryssatopa B 3aMKHYTilt CAP Ha ocHOBI nacuBHoOi ineHTHdiKalii 06'ekTa
PeryJI0BaHHS IIJISIXOM BUTJIEHHS i3 3arajlbHOrO PyXy PeryjbOBaHUX 3MiHHUX 00'€KTa i 10ro MOZeJi CKIal0BUX
iXHBOTO BJIACHOTO PYyXy, GOPMYBaHHS KOHTYPY CAaMOHAJIArOJIKE€HHS, Y SIKOMY 3a/ia4a ineHTudikauii koedimieHTa
nepepnayi 06'ekra 3BOAUTHCS [10 337a4i PEryJIl0BaHHS i 3a6e31evyeTbCs IPUOJIM3HA PiBHICTD OL[iHOK iMOBIpHICHUX
XapaKTePUCTHUK PerysboBaHOI 3MiHHOI 00'eKTa i ioro mogesi. O6IpyHTOBaHMI BUOIp NOPSIKY JU(epeHLiaJbHOro
piBHsIHHS cMyroBux (pinbTpiB barTepBopTa A1 BUIZIEHHS CKJIaIOBUX BJIACHOTO PYXY PeryiboBaHoi 3miHHOi OP i
fioro MojieJli SIK KOMIIpOMic MK e(eKTUBHICTIO (inbTpalii i ckIaAHICTIO iX nporpamHoi peasniszauii. Po3apo6seHi HOBI

CTPYKTYPH i ITOPUTMHU KOHTYPY CAMOHAJIaTOJpKEHHS, SKi KOMIIEHCYIOTh HEJOJIIKM BilOMOI CUCTEMH i MifBULTYIOTh



TOYHICTb, MIBUJKO/IIO, CTIMKiCTb i pO6ACTHICTh KOHTYPY camoHasnaroaxeHHs: CAPC 06'eKTamMy TEXHOJIOTIYHOTO TUITY
31 BMiHHMMU B IIMPOKOMY Jiiana3oHi KoediuieHtamu rnepenadi. Pospobseni anropurmu camonanaroaxkeHHss CAPC
17151 IIyCKOBUX peXKuMiB OP, sIKi 103BOJISIOTH 3aBEPIIMTH NPOLEIYPY CAMOHAIATOKEHHSI [IPOTATOM I1E€Pioay MyCKY,
3ano06irTM HENPUIYCTUMUM IMHAMIYHAM [TOMUJIKAM PEryJIOBaHH i 3abe3neynTy 6e3ygapHuil nepexij KOHTYpiB
peryJIloBaHHS i CaMOHAJIarOPKEHHS Bijfl MyCKOBOTO [0 CTaJIOr0 peXUMYy (PYHKLIOHYBaHHS. YIOCKOHAJIEHi
QJIrOPUTMU KOHTYPY perymoBaHHsa CAPC, mo JiKBigyOTh CTajli CKJIAL0BI TOMUJIOK PETYJIIOBAHHS, SIKi IPOIOPLIiNHI
IIBAJIKOCTI 3MiHU Koe@ilienTa nepenayi OP. [TokasaHo, 10 CIiJIbHE 3aCTOCYBAaHHS PO3POOJIEHUX HANIPSIMKIB
ynockoHamoBaHHs CAPC mMae cuHepreTuYHui e(peKT. AJITOPUTMUA CAMOHAJIArOJKEHHS 30€piraloTb CBOIO BUCOKY
eEeKTUBHICTb 11711 00'€KTIB 3 Pi3HUMU BUAMU HENTiHIHOCTe!N. PO3po6ieHa METOIMKA BU3HAYEHHS ITapaMeTpiB
KOHTYpY camoHasiarogykeHHs1 CAPC, gka fgae MOXKJIMBICTb ITIPOBECTU PO3PaXxyHOK I10 TUM K€ BUXiIHAM IAHUM, 1O i
17151 perynaropis 3BudaiiHoi CAP. Po3po6seHnii mporpaMHuil MOLYJIb [JIs IPOMUCIIOBUX KOHTpoJiepiB SIMATIC,
SKUI1 peasisye aIrOpUTMU KOHTYpy camoHasnaromkeHHs: CAPC i sierko iHTerpyeTbces 3 PyHKLiOHATbHUMU 6JI0KaMu1

perysioBaHHS, sIKi BXOIATb [0 CKJIally CTaHIAPTHUX 6ibsioTek cepeloBulla IIporpaMyBaHHs Step 7.

2. The new solution to the topical scientific-technical task of the technological type control object (CO) with
varying in wide range gain operation effectiveness increase due to improvement of automatic control system (ACS)
self-tuning algorithms was presented in the thesis. Well-known concept of controller self-tuning in closed-loop
ACS on the basis of CO passive identification has obtained further development by separating the components of
own motion from CO and its model controlled variables total motion, implementing the self-tuning loop, in which
the task of CO gain identification is limited to the task of control and the approximate equality of CO and its model
controlled variables stochastic characteristics estimates is ensured. The order selection of the Butterworth band
pass filters differential equations for separating the CO and its model controlled variables own motion has been
substantiated as a compromise between the filtering efficiency and the complexity of their software
implementation. New structures and algorithms of self-tuning loops were developed, which compensate
shortcomings of known system and increase accuracy, speed, stability and robustness of self-tuning ACS (STACS)
with technological type CO which has gain that vary in wide range. STACS self-tuning algorithms for CO startup
modes, that allow to complete the self-tuning procedure during the startup period, to prevent unacceptable
dynamic control errors and to ensure the unstressed transition of control and self-tuning loops from initializing to
steady mode of operation have been developed. STACS control loop algorithms have been improved, which
eliminates the steady-state components of control errors, that are proportional to the CO gain rate change. It is
shown that the joint application of the developed directions for the improvement of STACS has synergistic effect.
Self-tuning algorithms retain their high efficiency for objects with different types of nonlinearities. A technique for
determining the parameters of the STACS self-tuning loop has been developed which makes it possible to do
calculations using the same initial data as for controllers in the conventional ACS. Software module for Simatic
industrial controllers has been created. It implements the algorithms of STACS self-tuning loop and is easily
integrated with the functional control units included in the standard libraries of the Step 7 programming

environment.
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