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Pedepar:

1. ¥ nuceprauiiiniii po60Ti BUpPIIy€eThCS 3aBAAHHS NifBULIeHHS e(eKTUBHOCTI Ta 6€3MeKy eKCITyaTalii KOTeJIbHUX
YCTaHOBOK LIJISIXOM BIIPOBAJI)KEHHS [IPOLIEAYPHOTO Ta CTAHO-OPi€HTOBAHOTrO KEpyBaHHA. [IpoBeneHo aHasti3
KOTEJIBHOI YCTAaHOBKM SIK 00'€KTa KePyBaHH, BU3HAYEHO OCHOBHI €JIEMEHTU TEXHOJIOTIYHOI CUCTEMY, iX B3AaEMOJI0
Ta 0COGIMBOCTI QYHKIIOHYBAaHHS B YMOBaX 3MiHHUX PE>KMMiB. BUKOHaHO IEKOMIIO3UILiI0 06'eKTa Ta HOTO CKIaIOBUX
YaCTHH, 1110 O3BOJINJIO CTBOPUTHU NepeIyMOBHU [1JIs1 3aCTOCYBaHHS IIiIXOIiB IpOLieIypPHOro KepyBaHHS. Po3pobiieHo
CTPYKTYpPY aBTOMAaTU30BaHOI CUCTEMU KEPYBAaHHS KOTEJIBHOIO YCTaHOBKOIO, 110 BKJIIOYA€E MOAYJIi KEPYBaHHS
npolenypamMy Ta pydYHUM 06s1afiHaHHAM. [106y10BaHO CTPYKTYPHI MOJeJli TPUCTPOIB, 00IaHAHHS Ta OllepaLifiHUX
Ipouenyp i3 BUKOPUCTAaHHSIM MOBU SysML, 110 3a6€31e4nio MOXIUBICTh (POPMai30BaHOIO ONIUCY IIPOLECIB
KEpYyBaHHs. 3alIpONIOHOBAHO aJITOPUTMU IIPUMHATTA PillleHb 114 peasisalii 3a1a4d IpoLeLypHOro KepyBaHHS 3
yPaxyBaHHSM WITAaTHUX i HEIITATHUX PEXUMIB pOOOTH KOTEIbHOI YCTAaHOBKU. KepyBaHHSI OCHOBHUMHU PEXMMaMU
po6OTH KOTJIa BiZj0YBAa€ThCSl HA OCHOBI rpady CTaHiB, a IPUIHATTS pillleHb B 1€Pio/i BUHMKHEHHS aBapiliHUX

CHTYyaliil BiibyBaeThCsl HA OCHOBI MaTPULli BiATIOBiHOCTI 3 BU3HAYEHMMU [IPiOpUTETaAMHU, [TEPEJTIKOM MOXKIJIMBUX



aBapiliHUX cUTYyallill Ta npoueayp sIKi HeooxinHi 41 ii ycyHeHHs. Po3p0o6ieHO aliropuTMidHe Ta IporpamHe
3a6€3MeYeHHs] CUCTEMU KEPYBaHHS NIPOLEAyPAMU, OPi€EHTOBAaHE Ha CBOE€YACHE BUSBJIEHHS Ta OOPOOKY HEIITATHUX
CHTYyallil IMJISIXOM AMHAMIYHOIO BUOOPY BiATIOBITHUX ITPOLIEAYP i3 ypaxyBaHHSIM TOTOYHOTO CTaHy CUCTEMU.
Po3po6seHo MOnyJIb KepYyBaHHSI PYYHUM 00JIaHAHHSM, SIKUH 3a0e3Ievye BizyaJbHUI KOHTPOJIb CTAaHy PYYHUX
BUKOHAaBUMX MEXaHi3MiB KOT€JIbHOI YCTAaHOBKU B PEKMMi peasIbHOTO Yacy Ha OCHOBI TEXHOJIOTiI KOMITIOTEPHOTO
30py. 3aCTOCOBYIOUM OOPOOKY 300parkeHb i aHali3 TOJI0KEHHSI MiTOK Ha PYyKiB'IX abo MITypBasiax BEHTUIIiB, MOJYJIb
aBTOMAaTHUYHO BU3HAYa€e PaKTUYHUI CTaH 00JIalHaHHS (BiIKPUTO, 3aKPUTO, IPOMIXKHE I10JIOKEHHS) 6€3
BCTAHOBJICHHS OAATKOBUX JATYMKiB. [HGOPMaLLisl IPO CTaH NEPEJAEThCS IO CUCTEMU KEPYBaHHS 4epe3
IIPOMUCJIOBI KOMYHIKaliliHi TPOTOKOJIY [J1s1 3a0e3eyeHHsI iHTerpaii B 3arajibHy apXiTeKTypy yIIpaBJIiHHS
Ipoliecamy, MiJiBUILIeHHS HaJiliHOCTi eKcIIyaTalii Ta 3HWKEHHS BILIMBY JIIOACbKOro ¢pakropy. Po3pobieHo
JIIOJMHO-MaIIMHHUH iHTep(eiCc CUCTEMHU KePyBaHHS 3 BUKOPHUCTAHHSIM iHCTPYMEHTAJIbHOTO IPOrPaMHOr0
3abe3neyeHHs. B IKOCTI anapaTHOro 3a6e3re4yeHHs] CUCTEMU KepyBaHHS BUKopucToByeTbes [1JIK, cranuii
BilJasieHOTO BBOJy /BUBO/ly, MepeKeBe 06s1aiHaHHs. OfiepKaHi pe3ysbTaTy AOCIiIKEHHS MOXYTb OyTH
BMKOPKCTaHi B po3po0Lii Ta BIIPOBAIyKEHHI HOBUX 200 BIOCKOHAJIEHHI iICHYI0UMX CUCTEM KE€PYBaHHS KOTEJIbHUMU
yYCTAaHOBKaMU Ha pPi3HMX BUPOOHMYMX 00'eKTax. Pe3ysibTaT MpoiIM JOCiIHY NepeBipKy Ha KoTesbHsX [TIAT
«Cymcpkuii 3aBof, mporroBapis» Ta TOB «Arpodipma im. 'oppkoro», B pesysibTati BIIPOBalKEHHS IPOrPaMHO-

TE€XHIYHUX pimeHsb 3a nigTpuMku TOB «EHIKOHY.

2. This dissertation addresses the problem of enhancing the efficiency and safety of boiler plant operations
through the implementation of procedural and stateoriented control approaches. A comprehensive analysis of the
boiler plant as a control object was performed, identifying key elements of the technological system, their
interactions, and functional features under transitional operating modes. The object and its components were
decomposed, creating the foundation for applying procedural control methods. An architecture of the automated
control system for the boiler plant was developed, incorporating modules for procedural management and manual
equipment supervision. Structural models of devices, equipment, and operating procedures were constructed
using the SysML modeling language, enabling a formalized representation of control processes. Decision-making
algorithms were proposed to implement procedural control tasks under both normal and abnormal operating
conditions. The control of the boiler’s primary operating modes is based on a state graph, while the response to
emergency events is managed via a correspondence matrix that considers defined priorities, a list of possible
incidents, and the relevant recovery procedures. Control software was developed to ensure timely detection and
handling of abnormal conditions by dynamically selecting appropriate procedures based on the current system
state. A dedicated module for manual equipment control was implemented, enabling real-time visual monitoring of
manual actuators using computer vision technologies. Through image processing and the analysis of marker
positions on valve handles or handwheels, the system automatically determines the actual equipment state (open,
closed, intermediate) without the need for additional sensors. The status data is transmitted to the control system
via OPC UA, facilitating integration into the overall automation architecture, improving operational reliability, and
reducing human-factor risks. A human-machine interface (HMI) was developed using Siemens TIA Portal software.
The control system is implemented on Siemens hardware, including PLCs, remote [ /O stations, and network
equipment. The results of this research can be applied in the development and modernization of automated
control systems for boiler installations at various industrial facilities. The proposed software and hardware
solutions have been successfully pilot-tested at the boiler plants of PJSC "Sumy Food Products Plant" and LLC
"Agrofirm named after Gorky", and were implemented by Enicon LLC.
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