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1. TeopeTryHe OGIPYHTYBaHHS 3aXO0ZiB 3 palLlioHaJIbHOI MOJIEPHi3allil TeIJIOBUX eJIEKTPOCTAHLIiH i3 3aCTOCYBaHHIM

€KOJIOTO-TePMOEKOHOMIYHOTO aHai3y

2. Theoretical Justification of Measures for the Rational Modernization of Thermal Power Plants Using Ecological-
Thermoeconomic Analysis

Pedepar/anoTamis:

1. luceprarifina po6oTa rnpucBsYeHa po3pobIeHHIO TEOPETUYHUX MOJIOKEHb IO pallioHaJIbHOI MOAIepHi3arlii
TEIJIOBUX €JIEKTPOCTAHLII Ha OCHOBI KOMIIJIEKCHOTO €KOJIOTO-TEPMOEKOHOMIYHOIO aHali3y. AKTyasbHICThb
IOCTIiIPKEHHS 3yMOBJIEHAa HEOOXiNIHICTIO MifBULLIEeHHS eHepreTuyHoi edpektuBHOCTi icHytounx TEC i TEL,
3MEHILIEHHSI X HEraTUBHOTO BIIJIMBY HA JOBKIJIIS Ta 3a0€31€4€HHS] EKOHOMIYHO OOI'PYHTOBAHOI PEKOHCTPYKILii B
yMOBax 0OMeXeHUX (PiHAaHCOBUX PECYPCiB i HEOOXiIIHOCTI MaKCHMaIbHO MOXKJINBOI'O BUKOPHCTaHHS HAsIBHO]
inppacTpykTypu. Y po60Ti 3anipONIOHOBAHO HOBUM MifXif, [0 BUOOPY pallioHaIbHOI CTPYKTYPY KOMOIHOBAaHUX
[IapOTa30BUX YCTAHOBOK, SIKWii 6a3y€eThCs HAa BBEIEHHI KpUTEPil0 CTPYKTYPHOI CKIIAIHOCTI MOZIepHi3aliii, o

BpPaxOBYe CKJIa]l, KiJIbKiCTh Ta B3AEMO3B'SI3KU €JIEMEHTIB eHepreTUYHOI YCTaHOBKU IIPHU ii peKOHCTPYKILI.



Po3po6seH0 MeTOM, TEpPMOEKOHOMIYHOI CTPYKTYpHO-BapiaHTHOI ontuMmisauii teryosux cxem TEC i TELL 3
ypaxyBaHHSM €KOJIOTTYHMX TIOKA3HUKIB, SIKUH 3a0e3eyye KOMIIJIEKCHY OLiHKY aJIbTEpHATUBHUX BapiaHTIB
MogepHizauii. [Toganpmnii po3BUTOK OTPHUMaJla METOAMKA €KCEPTeTUYHOIO aHAaIi3y HIJISIXOM BUKOPUCTAaHHS
KPUTEPIIO BiTHOCHOI Pi3HULLi eKcepreTu4Hoi BapTocTi AK 17151 BUsIBJIEHHS HAlOiIbIll NPOOJIEMHUX €JIEMEHTIB
TEIJIOBUX CXE€M Ta OOIPYHTYBAHHSI LIUISIXiB 3MEHIIEHHS] €KCePreTUYHUX BTPaT. YJOCKOHAJIIEHO METO, CTPYKTYPHO-
BapiaHTHOI onTUMi3allii, IK1I1 BpaxOBy€e B3a€MO3B'SI30K MK eHepreTUYHO0 ePeKTUBHICTIO, eKOJIOTTYHUMU
[IOKa3HMKaMU, EKOHOMIUHMMU BUTPAaTaMU Ta TPUBAJICTIO €KCIUIyaTallii eHepreTMYHuX yCTaHOBOK. [IpakTuyHe
3HAYEHHS OTPUMaHUX PE3YJbTATIiB MiATBEPIKEHO iX anpobalieio Ha fitoviii TELI-3, ne 3anrponoHOBaHi METOIU
MOXYTb OYTH BUKOPUCTAHi 17151 BUOOPY Hal6isbIl e(peKTHBHUX HANPSIMIB MOJlepHi3allii eHepreTu4Horo

0o06J1agHaHHS.

2. The dissertation is devoted to the development of theoretical principles for the rational modernization of
thermal power plants based on a comprehensive environmental and thermoeconomic analysis. The relevance of
the research is o6ycsnossnena (is driven by) the need to improve the energy efficiency of existing thermal power
plants (TPPs) and combined heat and power plants (CHPs), reduce their environmental impact, and ensure the
economic feasibility of reconstruction under conditions of limited financial resources while maximizing the
utilization of the existing infrastructure. The dissertation proposes a novel approach to selecting the rational
configuration of combined-cycle power plants based on the introduction of a structural complexity criterion for
modernization, which takes into account the composition, number, and interconnections of the components
modified during plant reconstruction. A method for thermoeconomic structural and variant optimization of
thermal schemes for TPPs and CHPs, considering environmental indicators, has been developed. This method
provides a comprehensive assessment of alternative modernization options. The methodology of exergy analysis
has been further developed through the introduction of the relative exergy cost difference criterion (Ak), which
enables the identification of the most critical components of thermal schemes and provides a basis for reducing
exergy destruction. In addition, the method of structural and variant optimization has been improved by
incorporating the relationships among energy efficiency, environmental performance, economic costs, and plant
service life, thereby enhancing the validity of engineering decision-making. The practical significance of the
obtained results has been confirmed through their implementation and validation at an operating CHP-3 plant,
where the proposed methods can be applied to identify the most effective directions for the modernization of
power equipment.
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