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1. Incepranjiiina po60Ta IpUCBIY€HA BUPIIEHHIO aKTyaJIbHOI HAYKOBO-TIPUKJIAHOI 33]ja4i, [10B'I3aHOi 3
BIOCKOHAJIEHHSIM MOJIeJiel i MeTOMiB BU6OPY CHUIOBUX TPaHC(OPMATOPIB 1171 BpaXyBaHHS B 33/1a4axX ITPOEKTYBAaHHS
esleKTpuyHUX Mepex 110 KB ocobnmBocTell peskuMmy poOb0oTH MepeKi 3 BilHOBJIIOBAJIbHUMU JKepejlaMu eHeprii i
€KCIIJIyaTaliiHUAX [TOKA3HUKIB MMiZCTaHLii, 0 TO3BOJIUTH B IIEPIOM €KCIUIyaTallil 3HU3UTHU BIUIUB HEOLHOPIAHOCTI

€JIEKTPUYHUX MEPEX, 3SMEHIIUTY TEXHOJIOTIYHI BTPATH NOTYKHOCTI Ta BUTPATU HA TPAaHC(POPMYyBaHHs [TapaMeTpiB



eJIeKTPUYHO] eHeprii. O6’eKT JOCTiIKEeHHS — IPOLECU B eJIeKTPUYHUX Mepeskax 110 kB Ta ix BIJIMB HA TeXHiuHi i
€KOHOMIYHi XapaKTepUCTHUKY CUIIOBUX TpaHCcopmaTopiB IIpenmeT DOCTimKeHHS — eIeKTPUYHi Ta eKOHOMIYHi
IapaMeTpy CUJIOBUX TpaHC(OpMaTopiB esieKTpuuHUX Mepex 110 kKB 3 BpaxyBaHHSIM eKCIUlyaTalillHuX YMOB
nifcTaHLii. Meta po60TH — BOCKOHAJIEHHS MOJIeJIel i MeTOMiB BUOOPY CUJIOBUX TPAaHC(POPMATOPIB 1151
BpaxyBaHH: I1iJ] Yac po3pOOJIEHHSI IPOEKTY PEKOHCTPYKLii enekTpuyHux mepex 110 KB 0co61MBOCTEN pesKuMy
pobOTH Mepexi 3 BifHOB/IIOBAJIbBHUMU JI)KepeJsiaMU eHeprii i eKcIlyaTaliiiHuX OKa3HUKIB MifcTaHji, 1m0
IIO3BOJIUTH B IIEPIOJ €KCIIIyaTalil 3HU3UTH BILJINB HEOLHOPIMHOCTI €JIEKTPUYHUX MEPEXK, SMEHIIUTH TEXHOJIOTTYHI
BTPaTU MOTYXHOCTi Ta BUTPATU HA TPAaHC(POPMYBaHHSI IIapaMeTpiB €JIEKTPUYHOI eHeprii. 3a pe3yibTaTamMu
IOCIIiIPKEHHSI OTPUMAHO TaKi HAayKOBi pe3y/IbTaTH: OTPUMAaJIa NOJaJbIINN PO3BUTOK MaTeMaTUYHA MOJEb
IVICKOHTOBAHUX BUTPAT CUJIOBUX TPaHC(HOPMATOPIB esneKTpUuuHuX Mepex 110 kB, sika BiIpi3HSIOTbCS Bif icHY0UMX
MOXJIMBICTIO BU3HAYUTU ONTHMMAJIbHY MOTY>KHICTb CUJIOBOTO TPAHCPOPMATOPY, 10 JO3BOJIUTb 3HU3UTU BILJINB
HEOJHOPITHOCTI MepeXi Ta BU3HAYUTH OINTUMAJIbHE CIIiBBITHOLIEHHS CKJIA[0OBUX B TEXHIKO-€KOHOMIYHIN MOei;
BIleplIe HayKOBO OOIPYHTOBAHO BUKOPUCTAHHS METOJIiB CTATUCTUYHUX pillleHb JJ1s1 BUBHAYEHHS 3HaUeHb
ONTUMAaJIbHOI IOTY>KHOCTI CUJIOBUX TPaHC(HOPMATOPIB, 1110 JO3BOJUTb MiHIMI3yBaTU piB€Hb €EKOHOMIYHUX BUTPAT B
pasi NpUNHATTS NOMUAJIKOBUX pillleHb IiJ] Yac pO3pOO6JIEHHSI [IPOEKTY PEKOHCTPYKLi esekTpuyHux mepex 110 kB;
BIleplie po3pobieHO MeTo, BU60opy cuyioBoro TpancopMaTopa, sIKAil Ha BiAMiHY Bif] iCHyI0UHX BPaxOBYe
0COOJIMBOCT] peKUMy pOOOTH €JIEKTPUYHOI MEPEXI 3 BiZTHOBJIIOBAJIbBHUMU JIKE€peJlaMU €HePrii i eKkcIlyaTaliiiHi
[IOKa3HMKY MiCTaHLIii, 0 JO3BOJISIE Mif 4ac po3p006JIeHHs IPOEKTY PEKOHCTPYKIIi esleKTpruyHuX Mepex 110 kB
copMyBaTH ONTUMAaJIbHU ITapAMETPUYHUI iHTEPBaJl CUIIOBUX TPAHCPOPMATOPIB /17151 BSMEHILIEHHS BTPAT aKTUBHO]
MIOTYKHOCTI B MEPEXI i 3HM>KEHHS BUTPAT B Ilepiof ekcryaranii. [IpakTudyHa 3HaYMMiCTh OTPUMaHUX PE3yJIbTaTiB
II0JISITa€ B MO>KJIMBOCTI 6€3I10CEPEIHbOr0 BUKOPUCTAHHS 3alIpOIIOHOBAHUX MOJIEJIEN i METOiB [IpY PO3POOJIEHHI Ta
BIIPOBAP)KEHHI: METOJMKYU PO3PAXYHKY ONTMMAJIbHOI MOTY>KHOCTI TpaHC(OpMaToOpa B MPOLECi BUBHAYEHHS I0TO
3aBaHTAXXEHOCTI B HOPMaJIbHOMY pe>Kuui poOOTH, 110 JO3BOJIMTH Ha eTalli IPOEKTYBaHHS IIPOAHAali3yBaTH BTPATU
aKTMBHOI IIOTY>KHOCTI Ta MiHiMi3yBaT! PiBEHb €EKOHOMIYHUX BUTPAT B pa3i NIPUUHATTS [IOMUJIKOBUX PilllEHb;
METOAMKY BpaxXyBaHHA €KCILIyaTaliiHMX IOKA3HMKIB MMifCTaHIIi! Ta BIUIUBY BiJHOBJIIOBAJILHUX IKEPEJl eHePrii Ha
peXUM pobOTHU eJIEKTPUYHOI MEPEXKi Mif] Yac po3rJisly OCHOBHUX IOJIOKEHb aHaJIi3y CTalIUX PEXUMIB POOOTH Ta
PO3pOOJIEHHS IPOEKTiB PEKOHCTPYKLii €JIEKTPUYHUX MepesK; METOIUKYU POPMYBaHHS ONITUMAaJIbHOTO
[IapaMeTpPUYHOTO Py CUJIOBUX TPaHC(POPMATOPIB Ha eTalli IPOEKTYBAHHS [J1s1 3SMEHIIEHHSI BTPAT aKTUBHOI
IIOTY>KHOCTI Ta BUTPAT Ha TPaHC(POPMYBAHHS [1aPAMETPIB €JIEKTPUYHOI €HEPTil; METOAUKN BUOOPY CHUIIOBOTO
TpaHcPopmMaTopa, sIKa BPaXOBYE OCOOIMBOCTI PEXXUMY POOOTH €J1IeKTPUYHOI MEPEXi 3 BiTHOBIIOBAIbLHUMU
IKepeslaMU eHeprii 1 eKCIlyaTalifiHi TOKa3HUKY MiICTaHLiH, 0 JO3BOJIMTD B IIEPION eKCILTyaTalil IOKPaIATH
eHeproe(eKTUBHICTb NIPOLIECy Nepefadi eJIeKTPUYHOi eHeprii. Po3po6iieHi MeTOOVKNY NiATBEPAKEHI aKTaMU

BIIPOBA/I’)KEHHS y HaBYaJIbLHUM IIPOLEC Ta IIPAKTUYHY HisJIbHICTE.

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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