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Pedepar:

1. Incepraniiina po60Ta IpUCBIY€Ha BUPIlIEHHIO aKTyaJIbHOI HAyKOBO-TIPUKJIAIHOI 337]a4i, [10B'SI3aHOi 3
BIOCKOHAJIEHHSM MOJIeJIel i MeTOMiB BUOOPY CHUJIOBUX TPAaHC(OPMATOPIB 117151 BpaXyBaHHS B 33/1a4axX ITPOEKTYBAHHS
eJIeKTpUYHUX Mepex 110 KB 0cob6mBOCTEN pesXXnMy pOOOTH MEPEXi 3 BilHOBJIIOBAJIbHUMU I)KEPeJIaMu €Heprii i
€KCIIJIyaTaliiHUX ITOKa3HUKIB MifICTaHIlii, 1110 TO3BOJIUTL B IEPIO €KCIIyaTallil 3HU3UTHU BILINB HEOOHOPIAHOCTI
€JIEKTPUYHUX MEPEX, 3BMEHIINTHU TEXHOJIOTIYHI BTPATH MOTY>KHOCTI Ta BUTPATU HAa TPaHCPOPMYBaHHS [TaPaMETPiB
€JIeKTpUYHOi eHeprii. O0’eKT NOCIiIKEeHHS — IPOLIECH B €JIEKTPUYHUX Mepexkax 110 kB Ta ix BIIJINB HA TEXHIYHI i
€KOHOMiYHi XapaKTepUCTUKU CUJIOBUX TpaHChopmaTopis [IpeamMeT JOCTiIKEHHS — €JIEKTPUYHI Ta €KOHOMIUHI

rapaMeTpy CUJIOBUX TpaHcdopMaTopiB esieKTpuuHUX Mepex 110 kB 3 BpaxyBaHHSIM eKCIUlyaTaliliHUX YMOB



nifcTaHiiin. Meta po60Ty — BOOCKOHAJIEHHS MOJIesell i MeTOiB BUOOPY CUJIOBUX TPaHC(HOPMATOPIB 11714
BpaxyBaHHS IIiJ] 4ac po3poOJIeHHs POEKTY PEKOHCTPYKIIi estleKTprnyHuX Mepesx 110 KB ocobimnBocTel peskumy
pob0TH Mepexi 3 BifHOB/IIOBAJIbBHUMMU JI)K€peJlaMU €Heprii i eKcIlyaTalifiHuX OKa3HUKIB MifCTaHji, 10
IIO3BOJIUTH B [I€PIOJ €KCIIIyaTalii 3HU3UTH BILJIUB HEOLHOPIAHOCTI €JIEKTPUYHUX MEPEXK, SMEHIIUTHU TEXHOJIOTTYHI
BTPATH NOTY>KHOCTi Ta BUTPATU HA TPAaHC(POPMYBAHHS [TaPAMETPIB eJIeKTPUYHOI eHeprii. 3a pe3ysbTaTaMu
IOCJIiIPKEHHSI OTPUMAHO TaKi HayKOBi pe3ysIbTaTH: OTPUMAaJIa NOJAJbIINN PO3BUTOK MaTeMaTUYHA MOJEJIb
IVICKOHTOBAHUX BUTPAT CUJIOBUX TPaHC(HOPMATOPIB eseKTpUUHUX Mepex 110 kB, sKxa BiIpi3HSIOTbCS Bif icHY0UMX
MOXJIMBICTIO BU3HAYUTU ONTHMMAJIbHY MOTY>KHICTb CUJIOBOTO TPAaHCPOPMATOPY, 1O NO3BOJIUTh 3HU3UTU BILINB
HEOJHOPITHOCTI MepexXXi Ta BU3HAUUTHU ONTUMAaJIbHE CIIiBBITHOLIEHHS CKJIAOBUX B TEXHIKO-€KOHOMIUHIN Mozeni;
BIleplIe HAyKOBO OOIPYHTOBAHO BUKOPUCTAHHS METOIiB CTATUCTUYHUX pillleHb JJ1s1 BUBHAYEHHS 3HaU€Hb
ONTUMAJIbHOI MOTY>KHOCTI CUJIOBUX TPaHC(HOPMATOPIB, 10 AO3BOJUTb MiHIMI3yBaTU pPiB€Hb €EKOHOMIYHMX BUTPAT B
pasi NpUINHATTS IOMUAJIKOBUX PillleHb I1iJ] YaC pO3pOO6JIEHHS [IPOEKTY PEKOHCTPYKLi esekTpuyHux mepex 110 kB;
BIleplie po3pobJIeHO MeTo, BU60PpY CUI0BOro TpaHcHOopMaTopa, sIKMil Ha BiAMiHY Bif] iCHYI0UHX BPaxOBYye
0COOIMBOCTi peKUMy POOOTH €JIEKTPUYHOI MEPEXI 3 BiHOB/IIOBAJIbLHUMU JIKE€pEJIaMU €HEPTil i eKcIlyaTaliiHi
[OKa3HMKU MiCTaHLIii, 0 JO3BOJISIE Mifl 4aC pO3pO06JIEHHS IPOEKTY PEKOHCTPYKIIi eleKTpruyHUX Mepex 110 kB
copmyBaTH ONTUMAJIBHUN [TapaMeTPUYHUI iHTepBaJl CUIOBUX TpaHCHOPMATOPIB J1s1 BMEHIIEHHS BTPAT aKTUBHO]
IIOTYKHOCTI B MEPEXI i 3HM>KEHHS BUTPAT B I1epiof ekcrtyaralii. [IpakTuyHa 3HaYMMiCTh OTPUMaHUX PE3YJIbTaTiB
II0JISITA€ B MO>KJIMBOCTI 6€3I10CEPEIHbOr0 BUKOPUCTAHHS 3alIPOIIOHOBAHMX MOJIEJIEN i METOiB [IpY PO3POOJIEHHI Ta
BIIPOBAJPKEHHI: METOAMKM PO3PaxXyHKY OIITMMAJIbHOI IOTY>KHOCTi TpaHCHOpMATOpa B IPOLeCi BU3HAYEHHS IOTO
3aBaHTAXXEHOCTI B HOPMaJIbHOMY pe>KUUi poOOTH, 1110 AO3BOJIMTh Ha eTalli IPOEKTyBaHHS IIPOaHali3yBaTu BTPATU
aKTMBHOI IIOTY>KHOCTI Ta MiHiMi3yBaTy PiBEHb EKOHOMIYHUX BATPAT B pa3i NPUNHATTS [IOMUJIKOBUX PilllEHb;
METOJIVKY BPaXyBaHHS €KCILIyaTaliMHMX IOKA3HUKIB MiICTAHLi} Ta BIUIMBY BilHOBJIIOBAJIbHUX IPKEPEJI €HEPrii Ha
pekuM pobOTU €JIeKTPUYHOI MepeXi Iifl, Yac po3rysily OCHOBHUX I10JIOXKEHb aHali3y CTa/IUX PEKUMiB pO6OTH Ta
PO3pOOJIEHHS IPOEKTiB PEKOHCTPYKLii €JIEKTPUYHUX MePesK; METOIUKYU POPMYBaHHS ONITUMAJIBHOTO
[IapaMeTpUYHOTO Py CUJIOBUX TPAaHC(POPMATOPIB HA eTalli IPOEKTYBAaHHS [J1s1 3SMEHIIEHHS BTPAT aKTUBHOI
MOTYXKHOCTI Ta BUTPAT HAa TPAaHCPOPMYBAHHS [TaPaMETPiB €JIEKTPUYHOI €HePrii; METOLUKN BUOOPY CHUIIOBOTO
TpaHcpopmaTopa, sIKa BpaXOBy€e OCOOIMBOCTI PEXXUMY POOOTH €J1IeKTPUYHOI MEPEXi 3 BiTHOBIIOBAJIbLHUMU
IKepeslaMU eHeprii 1 eKCIUlyaTaliiiHi IOKa3HUKY MifCTaHLil, WO JO3BOJIUTE B IIEPION eKCILIyaTalil IOKpaIUTH
eHeproeeKTUBHICTb IPOlieCy Nepeadi eJIeKTPUYHOi eHeprii. Po3po6sieHi MeTOIUKY NiATBEPIKEH] aKTaMuy

BIIPOBAP)KEHHS Y HAaBUAJIbHUI [TPOLIEC Ta IPAKTUYHY AisITIbHICTb.

2. The dissertation work is devoted to solving a topical scientific and applied problem related to improving models
and methods for selecting power transformers to take into account in the design tasks of 110 kV electrical
networks the features of the network operating mode with renewable energy sources and the operational
indicators of the substation, which will give an opportunity of reduction impact of heterogeneity of electrical
networks during operation, reducing technological power losses and costs of conversion of parameters of
electrical energy. The object of research is the processes in 110 kV electrical networks and their impact on the
technical and economic characteristics of power transformers. The subject of research are the electrical and
economic parameters of power transformers of 110 kV electrical networks taking into account the operating
conditions of substations. The aim of the study is improving models and methods for selecting a power
transformers for consideration, during developing a reconstruction project of 110 kV electrical networks, the
features of the operating mode of the electrical network with renewable energy sources and the operational
indicators of the substation, which will allow reducing the impact of the heterogeneity of electrical networks
during operation, reducing technological power losses in networks and costs for transforming of electrical energy
parameters. The following scientific results were obtained from the study: the mathematical model of discounted
costs of power transformers of 110 kV electrical networks has been further developed, which differs from existing
ones in the ability to determine the optimal power of a transformer, which will reduce the impact of network
heterogeneity and determine the optimal ratio of components in the technical and economic model; for the first
time, the use of statistical decision methods has been scientifically substantiated to determine the value of optimal



power of transformers, which allows minimizing the level of economic costs in case of making erroneous decisions
during the development of a 110 kV electrical networks reconstruction project; for the first time, a method for
selecting of power of transformer has been developed, which, unlike on the existing ones, takes into account the
peculiarities of the operating mode of the electric network with renewable energy sources and the operational
indicators of substations, which allows, during the development of a 110 kV electric networks reconstruction
project, to form the optimal parametric series of power transformers to reduce active power losses in the network
and reduce costs during operation. The practical significance of the results obtained lies in the possibility of direct
use of the proposed models and methods in the development and implementation of: methods for calculating the
optimal transformer power in the process of determining its load in normal operation, which will allow at the
design stage to analyze active power losses and minimize the level of economic costs in case of making erroneous
decisions; methods for taking into account the operational indicators of substations and the impact of renewable
energy sources on the operation mode of the electric network when considering the main provisions of the
analysis of stable operating modes and developing projects for the reconstruction of electric networks; methods
for forming the optimal parametric series of power transformers at the design stage to reduce active power losses
and costs for transforming electrical energy parameters; methods for selecting a power transformer, which takes
into account the peculiarities of the operation mode of the electric network with renewable energy sources and
the operational indicators of substations, which will allow during the operation period to improve the energy
efficiency of the process of transmitting electric energy. The developed methods are confirmed by acts of
implementation in the educational process and practical activities.
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