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2. Computer-integrated system for controlling the wear of heat exchange tubes of solid fuel steam generators at
thermal power plants

Pedepar:

1. luceprauisa nprucBa4eHa BOOCKOHAJIEHHIO METOIIB i MOZEJIel KOMIT'IOTEPHO-IHTErPOBAHOI CUCTEMU YIIPABJIiHHS
3HOCOM TeIJIOOOMIHHUX TPYO y TBEPAONAIUBHUX NaporeHepaTopax Ha ByrinbHUX TEC, 0co611Bo npu po6oTi 3
BYTLJUISIM 3 HEBiJOMUM 30JIbHUM CKJIaZOM. BOHa BUKOPHCTOBY€E NIOTOYHI aHi PO SKIiCTh BYTiJIA 171 BUMIPIOBaHHS
TBEPJUX MiHEpaJIbHUX JOMIIIOK i 3a0e3Neyye pi3Hi KOHTYPU YIPaBJIiHHS, TaKi K pO3MOia IOTOKY BYTiIs i
repeBipKa SIKOCTI 111 MiHiMi3anii BuTpart. OCHOBHI pe3yJIbTaTy LOCIIIIKEHHS BKIIOYAlOTh: 1. CKIIaIHOLLi CBITOBO]
BYTiJIbHOI IPOMUCJIOBOCTI: ['ajly3b CTUKAETBCS 3 TAKUMHU [TpO6GIEMaMH, SIK Pi3Ha SKiCTb BYTiJIs, L[iIHOYTBOPEHHS Ta
€KOJIOTi4Hi Ipo6JIeMH, a KpaiHy, 1110 PO3BUBAIOTHCS, 3HAYHOIO MipOIO 3ajleXXaTs Bif Byris. [lepexin mo cranoi
€HEPreTHKY € CKJIAJHAM 4epe3 L0 PiI3HOMaHITHICTb. 2. EQEKTHUBHICTb BYTijIbHUX €JIeKTpOoCcTaHLii: EQexkruBHe
BMPOOHHULITBO €JIEKTPOEHEPTii 3aJIE5KUTh Bill TOYHOTO BU3HAYEHHS CKJIAly NAjIMBa i pO3pOOKU CTpaTerii 3aXUCTY Bif,

IIOIIKO/KEHb BiJj BOTHETPUBKHUX CIIOJIYK Y TEIIJIOOOMiHHMX Tpybax naporeHeparopa. IcHyoui MmeTony aHasizy €



HEJIOCTaTHIMU, IO MiIKPEC0e NOoTpedy B NePelOBUX TEXHOJIOTISIX AiarHOCTUKU. 3. YIIPaBIIiHHS NIPOLECOM
IiATOTOBKY BYTi/IsL: ABTOMAaTU30BaHa cUcTeMa MifBuinye epeKTUBHICTh, €KOJIOTIYHY CTiMKIiCTb i CTabiNbHICTS.
Toynuil Bin6ip nIpo6 BYTisis Ta KOHTPOJIb SIKOCTi MAlOTh BUpilllajibHE 3HAaY€HHS], @ HEUiTKi aITOPUTMU yIIPaBJliHHS
IIPOIIOHYIOTh ONEpaliliHi NoKpameHHs. 4. SIKicTb BYrijijis Ta e(peKTUBHICTb pOOOTH CTaHLii: BuCOKOsIKiCHe ByTijs,
TOYHUM Bifbip npob i BIOCKOHAaNeHa IiarHOCTHKA MalOTh SKUTTEBO BAXJIVBE 3HAYeHHS. [HHOBAIii B MOHITOPUHTY Ta
HOBI T€XHOJIOTII MigBUIIYIOTh €PEKTUBHICTb, 6€3I1eKy Ta JOBIOBIYHICTb. 5. ATANTUBHUN MOHITOPUHT 3HOCY TPYO:
AnanTyBHI NiAX0AM B PEXXUMi peaslbHOTrO Yacy HeOOXi/iHi [1J151 MOHITOPUHTY 3HOCY TEIJIOOOMIHHUX TPYO Yy
NaporeHepaTopax, OCKiJIbKYU iCHYI0Ui MeToau € HeePeKTUBHUMMU. [lucepTallis CKIafaeThCsl 3 YOTUPbOX po3AiiB: 1.
[Mepunii po3nisn: PO3rysiHyTO BUKOPHUCTAHHS KOMII'IOTEPHO-iHTErpoBaHUX cucTeM yrpasiinas (KICY) nis
MOHITOPUHTY 3HOCY TPy0 B 6apabaHHUX NaporeHepaTopax Teriosux enekrpocranuiil (TEC). ¥ nbomy
MiAKPECIIIOEThCS CKIAIHICTD rajy3i Ta HeOOXigHICTh eeKTUBHOI ineHnTU(ikauii nanusa i cTpareriit miHiMizari
MOLKOPKeHb. 2. [Ipyruit po3nin: Po3po61eHo MaTeMaTUYHY MOJIEJIb, 1[0 BPAXOBY€E CIIOXKUBAHHS MAJINBA, JIETIOUY
30J1y Ta MiHepaJIbHi JOMILIKY, 3 METOI0 MaKcuMizallii TepMiHy ci1y>k6u Tpy6 Ta MiHiMizalii BuTpaT. BoHa nokpauiye
PO3yMiHHS BIUIMBY SIKOCTi BYTi/1JI1 HAa 3HOC TPYO i BUKOPUCTOBYE MIPaBUJIO Biioopy po6 KokpaHa /11 Kpaloro
KOHTPOJIIO SIKOCTi Byrisus. 3. Tpetiit po3ain: [Ipencrasiise aBTOMaTU30BAHUI METO/, BUPOOHULITBA BUCOKOSIKICHOTO
Byrisisg Ha TEC. BiH BKiIo4ae nBaHaUSATUKPOKOBY CTPATETiI0 HAJAITYBAHHSI KOHTPOJIEpa Ha OCHOBI HEUIiTKOi
JIOriKy, 30cepeKeHy Ha YIIPaBJIiHHI IOTOKOM BYTiJJIs Ta KOPUTYBAHHI pOOOTH B peajlbHOMY 4aci Ha OCHOBI SIKOCTi
Byrins. 4. YerBepTtuil posain: CteopeHo KICY Ha 0CHOBI MoJieJli 3HOCY TOBEPXHI TPy6H, sIKa PO3IOJisie NOTIK
BYTiJJIS1 HA OCHOBI ileHTU(IKOBAaHUX JOMIIIOK Ta aBTOMAaTU30BaHMX HAJIAMITYBaHb Bif6opy npo6. O64MCII0BasIbHI
€KCIIEPUMEHTH JIEMOHCTPYIOTh €(PeKTUBHICTb CUCTEMU B 3HMKEHHI eKCIUTyaTallilHUX BUTpPAT i 36i1bL1eHH] TepMiHy
CIIyk6u Tenao00MiHHUX TPy6. TakuM YMHOM, B AUCepTallii IPeiCTaBJIeHO KOMIIJIEKCHUH MifXil 10 yIIpaBIiHHS
3HOCOM TeIJIOOOMIHHUX TPY6 Ha TEIJIOBUX €JIEKTPOCTAHLIiSIX, 11J0 BUKOPUCTOBYE NEPeOoBi MOZEJi, aHasli3 1aHUX B
peKMMI peasbHOro 4acy Ta iHHOBALiMHI cucTeMH YIIpaBJIiHHSA OJ1s MigBUINeHHS eeKTUBHOCTI, 3HI)KEHHS BUTPAT i

IIPOJIOBXXEHHS TEPMiHY CJIyKOU 06J1aHAHHSI.

2. This dissertation focuses on enhancing methods and models in a computer-integrated system for monitoring
the wear of heat exchange tubes in solid fuel steam generators at coal-powered thermal power plants, particularly
when dealing with coal of unknown ash composition. It uses current coal quality data for measuring solid mineral
impurities and provides various control loops like coal flow distribution and quality checks to minimize costs. Key
findings include: 1. Global Coal Industry Complexities: The industry faces challenges like varying coal quality,
pricing, and environmental concerns, with developing countries heavily reliant on coal. Transitioning to
sustainable energy is difficult due to these diversities. 2. Efficiency in Coal-Fired Power Plants: Efficient power
generation hinges on accurately identifying fuel composition and strategizing against damage from refractory
compounds in the steam generator's heat exchange tubes. Current analysis methods are insufficient, underscoring
the need for advanced diagnostic technologies. 3. Coal Preparation Process Management: A computer-aided
automated system enhances efficiency, environmental sustainability, and stability. Accurate coal sampling and
quality control are crucial, with fuzzy control algorithms offering operational improvements. 4. Coal Quality and
Plant Efficiency: High-quality coal, precise sampling, and advanced diagnostics are vital. Innovations in monitoring
and new technologies enhance efficiency, safety, and durability. 5. Adaptive Monitoring of Tube Wear: Real-time,
adaptive approaches are essential for monitoring heat exchange tube wear in steam generators, as existing
methods are inefficient. The dissertation comprises four chapters: 1. First Chapter: It examines the use of
computer-integrated control systems (CICS) for monitoring tube wear in drum steam generators at thermal power
plants (TPP). It highlights the industry's complexities and the need for efficient fuel identification and damage
minimization strategies. 2. Second Chapter: Develops a mathematical model considering fuel consumption, fly ash,
and mineral impurities, aiming to maximize tube life and minimize costs. It improves understanding of coal
quality's impact on tube wear and utilizes the Cochran sampling rule for better coal quality control. 3. Third
Chapter: Introduces an automated method for producing high-quality coal at TPPs. It involves a twelve-step
strategy for setting up a fuzzy logic-based controller, focusing on coal flow management and real-time operation
adjustments based on coal quality. 4. Fourth Chapter: Establishes a model-based CICS for tube surface wear, which



allocates coal flow based on identified impurities and automated sampling settings. Computational experiments
demonstrate the system's efficacy in reducing operating costs and increasing the lifespan of heat exchange tubes.
In summary, the dissertation presents a comprehensive approach to managing the wear of heat exchange tubes in
thermal power plants, leveraging advanced models, real-time data analysis, and innovative control systems to
enhance efficiency, reduce costs, and extend equipment lifespan.
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