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Pedepar/anoTanis:

1. Tapacenko M. B. [IporpaMHO-TEXHIYHMI KOMILJIEKC aBTOMATU30BaHOI CCTEMU YIIPABJIiHHA KOTJIOArPEraToM
TeIJI0BOi esiekTpocTaHLii. KBanigikalifiHa HaykoBa Iipals Ha IpaBax pykonucy. Jucepratiist Ha 3000yTTs
HAyKOBOro CTyneHs fokropa ¢ginocodii (PhD) 3a cneuianpHicTio 151 — ABTOMaTH3al1lisg Ta KOMIT'IOTEPHO-iHTErpPOBaHi
TE€XHOJIOTii. — HalioHaJIbHUI TEXHIYHUI YHIBEpCUTET «XapKiBCbKUM MTOJIITEXHIYHUIN IHCTUTYT», XapKiB, 2026.
JuceprauiiiHa poboTa IPUCBsIY€Ha BUPILIEHHIO aKTyaJIbHOrO0 HAyKOBO-TEXHIYHOI 3a/1a4i, TOB's13aHOI 3 pO3POOKOI0
CHACTEMU aBTOMAaTUYHOIO PETyJII0BaHHS OCHOBHUX TEXHOJIOTYHUX I1apaMeTpiB KoTjioarperara, 06’eIHaHUX y
KOOPAMHOBAHY CTPYKTYPY KEPYBaHHSI 3 HEUITKUM PETryJISITOPOM HAaBaHTaKEHHsI Ta iHTerpalielo po3pooyeHo]
cucremu B loT-apxitekTypy. O6'€KT JOCIIPKEHHS — IPOLLECH aBTOMATU30BaHOTO KEPYBaHHS 6apabaHHUM

kotsioarperatom TEC. [IpegMeT HOCHiIKEeHHS — MOJEJIi Ta CTPYKTYPU CUCTEM aBTOMATUYHOTO PETYJIIOBAaHHS



JKUBJIEHHS, TOPiHHS, PO3PiI)KEHHS, TEMIIEPATyPU IIEPETPiTOi Iapy, @ TAKOK KOOPJMHOBAHOTO PETYJIIOBAHHS
HaBaHTa)KeHHsI KoTJjioarperara i 3acoou iHTerpatii Lux CUCTeM Yy IPOrpaMHO-TEXHIYHMN KOMILJIEKC. MeTo1o
IycepTalifiHOi poOOTH € po3pobKa KOMIJIEKCY CUCTEM aBTOMAaTUYHOIO peryioBaHHs Kotyoarperara TEC,
CIIPSIMOBAHMX Ha MiJJBUIIEHHS €EKOHOMIYHOCTI, €(pEKTUBHOCTI Ta SIKOCTi pOOOTH KOTJIA Y CTAIUX i IEPEXiTHUX
PEXMMax MJISXOM YIOCKOHAJIEHHS CTPYKTYP PEryJII0BaHHS, MATEMaTUYHUX MOZEJIEN i TPOrPaMHO-TEXHIYHOI
peaizallii cuctem KepyBaHHS. Y BCTYIi OGIPYHTOBAHO aKTyasbHICTb IPOOJIeMU aBTOMAaTUYHOTO PEryJII0BaHHS
[apameTpiB KOTJI0arperara eJIEKTPOCTaHIIii Ta BUCBITJIEHO ii BaXKJIMBICTb B YMOBAaX HUHIIMIHLOT'O CTaHY
€HEepProcucTemMu YKpaiHu. AHasli3yl04u Cy4acHi CUCTEMHU YIIPaBJIiHHS KOTJI0arperaTom, BUSHa4Y€HO, 110 iCHYI0Ui
CTPYKTYpH He 3aBXI1 3a0e31euyloTh Y3roiKeHy poboTy KOHTYpiB KOTJIoarperara Iifj, 4yac 3MiHU HaBaHTa KEeHHSI
eHepro6;ioka. Y rnepuiomy po3spisii BAKOHaHO aHajli3 CTaHy Tpo6JIeMU aBTOMATHU30BaHOIO YIIPaBJIiHHS
kotyoarperatom TEC. PO3rjsiHyTO KOTJIOarperar sik 00’ €KT aBTOMaTU30BaHOTO KEPYBaHHS, BUBHAYEHO OCHOBHI
peryJiboBaHi IapaMmeTpu, KepyBasibHi fii Ta 30ypeHHs. BcTaHOBIIEHO, 1110 1ii TapaMeTpU He MOXKYTb PO3IJIsaTUCs
i3071bOBaHO, OCKiJIbKYM 3MiHA OJIHOTO TE€XHOJIOTIYHOTO KaHaJly BIJIUBA€ Ha POOOTY CYMDKHUX KOHTYPIB.
[IpoanamnizoBaHoO iCHYI04i CHCTEMU aBTOMATAYHOIO PEryJII0BAaHHS OKPEMUX KOHTYPIB KOTJIOarperara Ta BUAJIEHO ixX
Henosiku. Ha 1iit oCHOBi c(pOpMyJIbOBAHO OCHOBHY HayKOBY IIPOOJIEMY, KA MOJISATa€ B HEOOXIMHOCTI pO3POOJIEHHS
y3roJI)KEHOI 6araTOKOHTYPHOI CTPYKTypY KE€PYBaHHS KOTJIOArPEraToM. Y IpYroMy po3[iijli OGIPyHTOBaHO
I€eKOMIIO3M1IiI0 6apabaHHOro KoTjioarperaTa Ha pyHKIioHaJbHi nificuctemMu. Po3po6sieHo yI0CKOHaeHi
MaTeMaTUyHi Ta imMiTauiliHi MOZeJli OCHOBHUX KOHTYPIiB HUKHBOTO PiBHA: JKUBJIEHHS, TOPIHHSA, PO3PiI’KEHHS Ta
peryJiloBaHHS TEMIIEPATypy Neperpitoi napu. Y TpeTboMy po3sfini po3po6aeHo koopauHoBaHy ACY 6apabaHHOTo
KOTJIoarperara 3 He4iTKUM peryyiSTOpOM HaBaHTaKE€HHS. BUKOHAHO CMHTE3 HEYiTKOTO PEryJsiTopa 3a JIOTiKOo
Sugeno-tuny. [TokasaHo, 110 3aIIPONIOHOBAaHA CTPYKTypa 36epirae GyHKIiOHANIbHY CAaMOCTIMHICTb JIOKAJIbHUX
CHCTEM HIDKHBOTO PiBHS Ta (POPMYE y3rOIpKeHi 3aBOaHHs BiATIOBIIHO 10 3MiHM PEXXUMY KOTJIOAarperara.
[TobymoBano imiTauiiiny mogesns kooparuHoBaHoi ACY y cepenosuii MATLAB /Simulink. [TpoBeneHo ananis
nepexigHux npotueciB CAP HUKHbOrO piBHSL. [/ OLiHIOBaHHS €(PEKTUBHOCTI PO3POOJIEHOI CUCTEMU BUKOHAHO
IIOPiBHSIHHS TPbOX CTPYKTYP KePyBaHHS: KOOPAMHOBaHOI ACY 3 HEUiTKUM PEryJsiTOPOM HaBaHTAKEHHS,
koopauHoBaHOi ACY 3 knacuynum PID-peryngaropom Ta 3BuyaiiHoi PID-cuctemu 6e3 koopauHallii. Y 4eTBepTomy
PO31iii 06rpyHTOBAHO IPUHLMIIY iHTerpalii po3pobseHoi cucteMu B IoT-apxiTekTypy IporpaMHO-TEXHI{UHOTO
KomIuiekcy. [TokazaHo, mo IoT-piBeHb [OLibHO PO3IJILaTH SIK iHPOpMaLifHO-aHAJIITUUHY HAaJ0y10BY HaJ,
sokanbHO10 ACY TII. Po3pobsieHo soriky iHpopmMaliliHOi MOZEsli TEXHOJIOTIYHUX JaHUX KOTJI0arperara, y ki
CHTHAJIM CTPYKTYPOBaHO 32 PyHKLiOHATBHUMU TifcucteMamu. OGIPYHTOBAHO BUKOPUCTAHHS IIPOMUCIIOBOTO
o3y, OPC UA 1151 CTPYKTYPOBaHOTO JOCTYILY 10 TeXHoJoriyHuX ganux i MQTT 1151 nepenaBaHHs BU6paHoi
TeJIeMeTPii 4O aHAJIITUYHOIO CepeloBMUILA. Y BUCHOBKAaX HaBEJ€HO OCHOBHI pe3yJsbTaTy JUCepTalifiHOi po60TH
OO BUPIIIEHHS I0CTABJIEHUX HAYKOBHUX 3a/1a4. 3a pe3yJIbTaTaMU OOCiIKEHHS MiATBEPAKEHO ITPAKTUYHY Ta
TEOPeTUYHY LiHHICTb PO3POOJIEHNUX CTPYKTYP Ta MoJieJsiell KepyBaHHs KoTjoarperatoMm TEC, HanaHo npakTUyHi
peKoMeHpalii oo ix 3aCTOCyBaHHS Ta PO3IJISHYTO NEPCIEKTHUBY NTOAAIBIIOr0 PO3BUTKY. OTpUMaHi pe3yyibTaTu
MOXYTb OyTM BUKOPUCTAHI Iif] Yac IPOEKTYBaHHs, MOJI€PHi3allii Ta nonepeaHboi NEPEBiPKU IPOrPaMHO-TEXHIYHMAX

KOMILJIEKCiB aBTOMAaTU30BAaHOTO KEPYBAaHHS 6apabaHHUMMU KOTJI0arperaTamu.

2. Tarasenko M. V. Software and hardware complex of the automated control system for a thermal power plant
boiler unit. Qualifying scientific work as a manuscript. Dissertation for the degree of Doctor of Philosophy (PhD) in
specialty 151 - Automation and Computer-Integrated Technologies. - National Technical University “Kharkiv
Polytechnic Institute”, Kharkiv, 2026. The dissertation is devoted to solving a relevant scientific and technical
problem related to the development of an automatic control system for the main technological parameters of a
boiler unit, combined into a coordinated control structure with a fuzzy load controller and integrated into an IoT
architecture. Research object - automated control processes of a drum boiler unit of a thermal power plant.
Research subject — models and structures of automatic control systems for feedwater supply, combustion, furnace
draft, superheated steam temperature, as well as coordinated boiler load control and means of integrating these
systems into a software and hardware complex. The aim of the dissertation is to develop a set of automatic control
systems for a thermal power plant boiler unit aimed at improving boiler economy, efficiency and control quality



under steady-state and transient operating conditions by improving control structures, mathematical models and
the software and hardware implementation of control systems. The introduction substantiates the relevance of
automatic control of boiler unit parameters at a power plant and highlights its importance under the current
conditions of the Ukrainian power system. The analysis of modern boiler unit control systems shows that existing
structures do not always ensure coordinated operation of boiler unit loops during changes in power unit load. The
first chapter analyzes the state of the problem of automated control of a thermal power plant boiler unit. The
boiler unit is considered as an object of automated control, and the main controlled variables, control actions and
disturbances are identified. It is established that these parameters cannot be considered in isolation, since a
change in one technological channel affects the operation of adjacent control loops. Existing automatic control
systems for individual boiler unit loops are analyzed and their shortcomings are identified. On this basis, the main
scientific problem is formulated, which consists in the need to develop a coordinated multiloop control structure
for the boiler unit. The second chapter substantiates the decomposition of the drum boiler unit into functional
subsystems. Improved mathematical and simulation models of the main lower-level loops are developed:
feedwater supply, combustion, furnace draft and superheated steam temperature control. The third chapter
develops a coordinated automated control system for a drum boiler unit with a fuzzy load controller. The fuzzy
controller is synthesized using Sugeno-type logic. It is shown that the proposed structure preserves the functional
independence of local lower-level systems and generates coordinated setpoints in accordance with changes in the
boiler unit operating mode. A simulation model of the coordinated automated control system is built in

MATLAB /Simulink. Transient processes of the lower-level automatic control systems are analyzed. To evaluate the
efficiency of the developed system, three control structures are compared: a coordinated automated control
system with a fuzzy load controller, a coordinated automated control system with a classical PID controller, and a
conventional PID system without coordination. The fourth chapter substantiates the principles of integrating the
developed system into the IoT architecture of the software and hardware complex. It is shown that the IoT level
should be considered as an information and analytical superstructure over the local automated process control
system. The logic of the information model of boiler unit technological data is developed, in which signals are
structured by functional subsystems. The use of an industrial gateway, OPC UA for structured access to
technological data, and MQTT for transmitting selected telemetry to the analytical environment is substantiated.
The conclusions present the main results of the dissertation in relation to the scientific tasks that were set. The
study confirms the practical and theoretical value of the developed structures and models for controlling a thermal
power plant boiler unit, provides practical recommendations for their application and considers prospects for
further development. The obtained results can be used in the design, modernization and preliminary verification of
software and hardware complexes for automated control of drum boiler units.
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InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZOMOCTi

Biacue IpizBuiie Im's I[10-6aTbKOBI €dimor Onexcannip B'syecnaBosuy
TOJIOBH pajgu

Bnacue Ipizeume Im'st ITo-6aTbKOBI €imos Onexcannp B'sriecnaBosid
rOJIOBYIOYOTO Ha 3acCiflaHHi

BinnoBizasibHui 3a lli,ILI‘OTOBKy Tapacenko Mukosa BanepiitoBuy
00JIiIKOBUX JOKYMEHTIB

Peec'rpa'rop Opuenko TersiHa AHaTOJIiBHA



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




