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1. 'pama M.II. ABTOMaTH30BaHe KEPYBAHHS BUIIAPHOIO YCTAHOBKOIO HA OCHOBI iHTE€JIEKTyaJIbHUX PETYJISATOPIB. —
KBanigikaniiiHa HaykoBa npalisl Ha IpaBax pykomnucy. Jlucepralist Ha 30,00yTTsI HAQyKOBOTO CTYII€HS JOKTOpa
¢inocoii 3a cnenianpHicTIO 151 «ABTOMaTH3aLlisl Ta KOMII'IOTEPHO-iHTErPOBaHi TeXHOJIOTi». — HarjioHanpHui
YHIBEpCUTET Xap4yOBMX TEXHOJIOTIN MiHicTepcTBa OCBiTH Ta HAyKU YKpainu, Kuis, 2023. [lucepraig npucBg4eHa
niABUILEHHIO €PEeKTUBHOCTI QYHKIIOHYBAaHHS BUMIAPHOI YCTAHOBKY /1J1s1 3a0€3I1eYeHHs IKiCHMX IIOKa3HUKIB [IpoLecy
BUIIApPIOBAaHHS IJISIXOM YIOCKOHAJIEHHSI CUCTEMM aBTOMATU30BAaHOTO YIIPaBJIiHHS [IPOL,€COM BUIIAPIOBAHHS 32
PaxyHOK pO3pOOKY i BKJIIOUEHHS! 110 {i CKJ1afy iHTeJIeKTyaJIbHUX PETYJISATOPIB Ta MiICMCTEM IIPOTHO3YBaHHS Ta
HiATPUMKYU IPUNHATTS pilleHsb. Y NOCiIKeHH] TPOoBeJeHO aHai3 MPOoLeCy BUIIAPIOBAHHS BOJIOTU 3 OYPSIKOBOTO
COKY 5IK 00’eKTa aBTomaTu3aalii. [171s1 Toro 1mo6 nigBumuT ePeKTUBHICTh PYHKIIIOHYBaHHS CUCTEMU aBTOMaTH3allii y
IaHill poOOTi JOCTiAKY€ETbCSI BAKOPUCTAHHS iHTEJIEKTYyaJIbHUAX PETYJISITOPIB B CUCTEMI KEPYBaHHS BUIIAPHOIO
YCTQHOBKOIO, 1110 MOKpallly€e TTOKa3HUKY SIKOCTi IIPOLeCy PErytoBaHHs. Po3pobieHa Mogesb BUMIAPHOi yCTaHOBKU

LIyKPOBOTO 3aBOJY, Y SIKil BUKOPUCTAHO iHTeJIeKTyaJIbHe KepyBaHHS. Y 1aHiil pobOTi IHUPOKO 3aCTOCOBYIOTHCS



iHTesexTyasbHi perynstopu. Cepell TaKUX PEryysSaTOpPiB € HEUiTKUI Ta HelipoMepeKeBuil peryasiTopu. Po3po6yieHo
MO/JI€JIb IPOTHO3YBAHHS [IJIS1 CUCTEMU HEUITKOTO Ta HEPOMEPESKEBOTO PETYIIOBAHHS. BUKOpUCTaHHSA
iHTeJIeKTyaJIbHUX CUCTEM B aBTOMAaTU3allii IpolLieCcy BUIlapiOBaHHs OypSKOBOIO COKY Ilepenioayae BUHUKHEHHS
BEJIMKOI KiJIbKOCTi BapiaHTiB pO3BUTKY MO/, YaCTHMHA SKUX MOKe IPU3BOJUTU IO BUHUKHEHHS M103aIUTaTHUX Ta
aBapifiHux cutyaniit. Came ToMy Iyske BaKJIMBO 3aBYaCHO 3aM00irTy ix rnossi. 1715 1poro y gaHiv po6oTi
3aCTOCOBAHO [IPOTHO3YBAHHS CTaHY AaHOi cucTeMu. TakoX BilOyBa€THCS IPOTHO3YBAHHS TEXHIYHOI'O CTaHY
BUIIApHOI YCTAaHOBKM Ha KOPOTKUI Yac. 3aiaya NPOrHO3YBAaHHS TEXHIYHOTO CTaHy IOJISIra€ y OiaTHOCTHUL
CYKYITHOCTi [NIOKa3HUKIB CTaHy cucTeMu. [IporHo3yBaHHs pOOOTH BUMIAPHO] YCTAaHOBKU 32 METOJIOM HEUiTKUX
JIOKaJIbHUX TEHJIeHLIii1 BiZl0yBaeThCs 3a JOIIOMOT0I0 HEWITKUX MOJiesiell 4acoBUX psLiB. Po3po6yieHo anroputmu Ta
CTPYKTYpY CUCTEMU HEUIiTKOTrO Ta HEIPOMEPEXKEBOTO PETYJIIOBAaHHS. [y TOro, 1106 Ha OCHOBI IIPOrHO30BaHUX
IAHMX KOPUCTYBa4 WBUAKO Mil MTPUIAMATU PillleHHS pO3p06JIEHO JIOAVNHO-MAIIMHHUY iHTEP()ENC TaKUM YNHOM,
106 BiH Mir HazaTu 06'€KTUBHO BipHI MifIKa3K1 KOPUCTYBavy. 3 Li€l0 METOI0 OyJI0 BUKOPUCTAHO MiICUCTEMY
IIPUMHATTS pilleHb. Y AaHill po6oTi 6y10 06paHO METOJ, PO3PaxyHKY i IPOrHO3YBaHHSI [IPiOPUTETIB KOPUCTYBaUiB
171 pO3POOKY MifCUCTEMU NPUNHATTS pilleHb. Po3po6sieHo noauHo-MallMHHNY iHTepdeiic cuctemu. s
peasnisalii cucTeMy BUKOPUCTOBYBAJIOCh CydyaCHe ITPOTpaMHe Ta TEXHIYHE 3a06e3Me4eHHs. Y JaHOMY MTPOeKTi
BukopuctosyeTtbes I1IK ¢pipmu Schneider Electric Modicon M340. OnepskaHi pe3ysibTaTi MOXXYTb OyTH
BMKOPKCTaHi IIPU [IPOEKTyBaHHi, po3po01ii Ta BIPOBa)KEHHI HOBUX, 200 IIPU BILOCKOHAJIEHH] iCHYI0OUMX CUCTEM
aBTOMAaTHU3allii BUMIapHUX YCTAaHOBOK LIyKPOBOTO 3aBoAy. Pe3ysbrat po60TH NPOMILIM AOCAIOHY IEPEBIPKY Ha
nykpoBux 3aBogax BAT «lllampaiBcbkuii ykpoBuii 3aBogy» ta ®inist «KnaniBebkuil ykposuii 3aBoa» TOB
«llykoparponpom», 1o MigTBEPAKEHO BiANOBIIHUMH NOBigKaMu. K04oBi c10Ba: IIyKOp, BUIIAPIOBaHH4,
perymoBaHH4, [1I-perynsaTop, HeipomMepe->KeBU, CiK, MOZEJIb, BUIIAPHA YCTAaHOBKA, HEMPO-HEYITKUI, HEMPO-
HEUiTKi PeryasiTopy, KepyBaHHS, IPOTHO3 NOBEJiHKY, TUCK N1apH, aBTOMATU30BaHe KEPYBAaHHS, BUMIapIOBaHHS,
CHpOII, TPOTHO3YBAaHHS, MOJIeJIbHE [IPOTHO3HE KEPYBaHHS, ONITUMaJIbHE KEPYBaHHS, EHepro3depeskeHHs, CucTeMa
KepyBaHHs, HelipokoHTpoJiep, Neural Network Predictive Controller, Mmonesnb npocropy cratis, [11[]-perynsarop,
[IOMMJIKA IIPOTHO3YBaHHSI, CUCTEMA aBTOMATUYHOTO PETYJII0BAaHHS, aBTOMAaTU3allisl, YIIPaBJIiHHS, MOJEJIOBaHHS,
00'eKT KepyBaHHS, iMiTalliliHa MOJIeJb, IPOLYKTUBHICTb, EHEPrOBUTPATH, aBBTOMATH30BaHA CUCTEMA, AJITOPUTM,

iHTeJIeKTya/IbHUM, METOIM IPOrHO3YBaHHSI, HEMPOHHA MepesKa.

2. Hrama M.P. Automated control of the evaporation plant based on intelligent regulators. - Qualifying scientific
work on manuscript rights. Dissertation for obtaining the scientific degree of Doctor of Philosophy in specialty 151
"Automation and computer-integrated technologies". - National University of Food Technologies of the Ministry of
Education and Science of Ukraine, Kyiv, 2023. The dissertation is devoted to increasing the efficiency of the
evaporation plant to ensure quality indicators of the evaporation process by improving the system of automated
control of the evaporation process by developing and including in its composition intelligent regulators and
subsystems of forecasting and decision-making support. The study analyzed the process of moisture evaporation
from beet juice as an object of automation. In order to increase the efficiency of the automation system, this paper
investigates the use of intelligent regulators in the control system of the evaporation plant, which improves the
quality indicators of the regulation process. A model of the evaporation plant of a sugar factory was developed, in
which intelligent control was used. Intelligent regulators are widely used in this work. Among such regulators are
fuzzy and neural network regulators. A prediction model for the system of fuzzy and neural network regulation has
been developed. The use of intelligent systems in the automation of the beet juice evaporation process involves the
emergence of a large number of options for the development of events, some of which may lead to the emergence
of emergency and emergency situations. That is why it is very important to prevent their appearance in advance.
For this purpose, this work uses forecasting of the state of this system. The technical condition of the evaporation
plant is also predicted for a short time. The task of forecasting the technical condition consists in diagnosing a set
of indicators of the system condition. Forecasting of the operation of the evaporation plant by the method of fuzzy
local trends is carried out with the help of fuzzy time series models. Algorithms and structures of the system of
fuzzy and neural network regulation have been developed. In order for the user to quickly make decisions based on
the predicted data, the human-machine interface was developed in such a way that it could provide objectively



correct hints to the user. For this purpose, the decision-making subsystem was used. In this work, a method of
calculating and forecasting user priorities was chosen for the development of a decision-making subsystem. The
human-machine interface of the system has been developed. Modern software and hardware were used to
implement the system. This project uses a Schneider Electric Modicon M340 PLC. The obtained results can be
used in the design, development and implementation of new or in the improvement of the existing systems of
automation of sugar factory evaporation plants. The results of the work were tested at the sugar factories of JSC
"Shamrayivskyi Sugar Factory" and Branch "Zhdanivskyi Sugar Factory" LLC "Tsukoragroprom", which was
confirmed by relevant certificates. Keywords: sugar, evaporation, regulation, PI regulator, neural network, juice,
model, evaporation plant, neuro-fuzzy, neuro-fuzzy regulators, management, prediction of behavior, steam
pressure, automated control, evaporation, syrup, prognostication, model predictive management, optimal
management, energy saving, control system, neurocontroller, Neural Network Predictive Controller, state space
model, PID regulator, prediction error, automatic adjustment system, automation, management, modeling, control
object, simulation model, productivity, energy costs, automated system, algorithm, intellectual, forecasting
methods.
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