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Pedepar/anoTamis:

1. Incepranifina po60Ta IpUCBIY€HAa BUPIIEHHIO aKTyaJIbHOI HAyKOBO-TIPUKJIAIHOI 337ja4i 1[0/10 HMiATPUMKU Ta
niABUILEHHS €(PEKTUBHOCTI CUCTEM €JIEKTPOIIOCTA4YaHHS LIJISIXOM OOI'PYHTYBAaHHS Ta PO3BUTKY METOJiB
KOMIIJIEKCHOTO BU3HAY€HHS KOHCTPYKTUBHUX IIapaMeTpiB IPOBOAIB (a3, eJIEKTPUYHOI MIlJTHOCTI Ta HaiMHOCTI
OTIOPHOI i30J1s1ii JTiHIN eJleKTpoIepeiaBaHHsl 3 IIOBITPSHOIO i30JIS1i€I0 Y MiI3eMHOMY KOJIEKTOPi. O6’eKT
IOCIIiIPKEHHS — MPOLeC IepeaBaHHs €JIEKTPUYHOI €eHEPTii CTPYMOIIPOBOJAMHU 3 IIOBITPSIHOIO i30JI411i€10 B yMOBax
3aKpPUTOrO IIPOCTOPY MiZI3EMHOT'O KOJIeKTOpy. [IpeameT fOoCiIpKeHHsI - KOHCTPYKTUBHI NapaMeTpy MPOBiIHUKIB
(a3 Ta i30ssLiTHMX BY3JIiB JIiHill eJeKTponepeaBaHHsl 3 IOBITPSIHOIO i30J1511i€10 B yMOBaxX 3aKpUTOTO IIPOCTOPY

niZI3eMHOTO KOJIEKTOPY. MeTa po6oTy — OGI'PYHTYBAaHHS T2 PO3BUTOK METO/IiB KOMIIJIEKCHOTO BU3HAYEHHS



KOHCTPYKTUBHUX IIapaMeTpiB NIPOBOAIB (a3, €JIeKTPUIHOI MILIHOCTI Ta HaIiHOCTi OMOPHOI i30s11Lil JIiHiN 3
MOBITPSIHOIO i30JIALIi€I0 Y MiT3EMHOMY KOJIEKTOPI, 1110 JO3BOJIUTb BpaxyBaTH crieludiyHi yMOBU eKcITyaTallii
€JIEKTPUYHUX MEPEX B MiJ3€MHUX KOJIEKTOPAaX [AJIs MiBUILIEHHS HAlitHOCTi CUCTEMU €JIEKTPOIIOCTayaHHS. 3a
pe3yJbTaTaMu JOCJIiIPKEHb OTPMMAHO HACTYIIHI HayKOBi pe3ysbpTaTu: 1. OTpUMaB NOAAIbIINI PO3BUTOK METO],
PO3paxyHKY BOJIOTOPO3PASAHUX HAIPYT i30J19TOPIB, SKU BiIPi3HAETHCA Bif] iICHYIOYMX MOJKJIMBICTIO BpaxXyBaHHs
IOBiNbHOI GOpMU i3015TOPA, 1110 AO3BOJISIE MiABULIMTH TOYHICTh PO3PaXyHKY BOJIOTOPO3PSHOI HAIIPYTH i30J19TOpa
31 3BMiHHMM 3Ha4Y€HHSM 30BHIlIHIX JiaMeTpiB 1060K. 2. OTPUMMaB NOAAJIbIINAYI PO3BUTOK METOJ, PO3PAXyHKY I'PAaHUYHO
[IPUITYCTUMUX CTPYMiB NIPOBiIHMKIB, IKUI BiIPi3HSIETHCS Bifl iCHYIOUMX BPaXyBaHHSIM OCOOJIMBOCTEN TEIJIOOOMIHY B
Mig3eMHOMY KOJIEKTOPI, 110 JO3BOJISIE PO3PaxyBaTy IPAHMYHO NPUITYCTUMI CTPYMH 32 3a1aHOI TeMIIEpaTypHu
HaBKOJIMIIHLOTO cepenosuia. 3. OTpuMaB MOJAaJbIIMKA PO3BUTOK METO/], BU3HAYEHHS [IEPETHUHY Ta
KOHCTPYKTUBHOI'O BUKOHAHHS CTPYMOIIPOBIIHUX YaCTUH IOBITPSAHOI JIiHii €JIEKTpOolepesaBaHHs B MiI3€MHOMY
KOJIEKTOPI, SIKUM BiZIpi3HsI€ThCS Bill iCHYIOUMX BUKOPUCTAHHSIM B SIKOCTi KpUTEPil0 BUOOPY HATypasbHOI MOTYKHOCTI
JIiHii, 10 J03BOJIsi€ 3MEHIINTY HaBAHTAXXyBaJIbHI BTPATH Ta MOKPALIUTH PEKMMU PO3MOLiTy HAIIPYry B3[IOBX JIiHil.
4. Biepiie po3po6JIeHO METOJ, BU3HAYEHHS [IEPETUHY CTPYMOIIPOBIAHUX YaCTUH Y BUIJISA/LI TVIOCKUX IIWH JIiHii
€JIEKTPOIIEPEAABAHHS B [IiI3€MHOMY KOJIEKTOPI 3 IIOBITPAHOIO i30J1411i€10, IKUM Bifpi3HAETLCA Bif ICHYIOUMX
BPaxyBaHHSIM TEIJIOBOTO 6ajlaHCy MMH (Ha3HUX NIPOBiJHUKIB, [0 A€ MOXJIMBICTb 0OPAaTU ONTUMAJIbHI I€PETUHU
IJ151 BUBHAYEHUX MaKCUMAaJIbHUX pOOOYUX CTPYMIB JIiHii Ta 3MEHIIUTY BUTPATH ajIOMiHil0 [1pH ii criopympKkeHHi.
[IpakTUyHe 3HaUY€HHS OTPMMAHUX PE3YJIbTATIB [10JISITA€ Y HACTYIIHOMY: - PO3pO0JIeHa PO3PaXyHKOBO-aHAIITUYHA
MOI€JIb BOJIOTOPO3PALHOI HANIPYTH i30J19TOPIB AOBiNIbHOI KOHCTPYKLi J03BOJISI€ BUKOHYBATHU IIONIEPESHIO OL[iHKY
001aCTi Ipale3gaTHOCT] ONIOPHOI 130J1s11ii 6€3 IpoBeieHHs IOBHOTO LIMKJIy BUCOKOBOJIPTHUX BUIIPOOYBaHb JJIs1
KOXKHOI reoMeTpii, 1110 CKOpouye 06CAr NOCiAHOI pOOOTH Ta BUTPATU IIPU IPOEKTYBAHHi JIiHil 3 IOBITPSIHOIO
i30JI51Li€10 Y Mi3€MHOMY KOJIEKTOPI; - 3alIPOIIOHOBAHA METOIMKA OLiHIOBAHHS CTaHY i30JIs1Iil 3a IapaMeTpoOM
[IOBEPXHEBOi IIPOBiHOCTI 3 ypaxyBaHHSIM KPUTUYHOTO [ialla30HY BOJIOTOCTi 75-85 % MoxKe O0yTH BUKOpPHCTaHa IIpU
PO3pO0Lii CUCTEM MOHITOPUHTY Ta JiaTHOCTUKY i30J1TOPIB MOBITPSIHUX i KOJIEKTOPHUX JIiHiii, @ TAKOX I1pU
OOI'PYHTYBaHHi BUMOT [IO MiKpPOKJIIMaTy 3aKPUTHUX €JI€KTPOTEXHIYHUX CIIOPY[; - PO3POOIEHA METOAMKA PO3PAXYHKY
IPaHUYHO MIPUNYCTUMOI'O CTPYMY [JISl LIMHHUX CTPYMOIIPOBOIIB 3 ypaxXyBaHHSAM HEPIBHOMIPHOI BiJIbHOI KOHBEKILII B
00Me>keHOMy 00'eMi KoJIeKTOpY 3abe3redye oOrpyHTOBaHe BU3HAYEHHS NepeTuHY (PasHUX [IPOBiIHUKIB Ta
I03BOJIsIE 3MEHIINTY BUTPATH KOJIbOPOBOI'O METAJly [IpY CIIOPYIKEHHI JIiHil; - po3p06JI€HO arOPUTM
KOMILJIEKCHOTO BUOOPY KOHCTPYKLii (pa3HOrO NpOBOLY JIiHil €/1IeKTponepeiaBaHHs Y Mi3eMHOMY KOJIEKTOPI, SIKUI
MO€JIHy€E XBUJILOBUIM KPUTEPIiN Yepe3 HaTypasIbHY NOTYKHICTB JIiHii Ta TEMIOBUN KPUTEPIN 4Yepe3 PaHUYHO
IIPUITYCTAMUI CTPYM, IO JO3BOJISE MiABUIIATH ITPOIYCKHY 3[aTHICTh HASBHUX KOPUOPIB €JIEKTPUYHUX MEPEXK,
CKOPOTUTH KiJIbKiCTb >KUBJISIYMX JIiHI} Ta 3BMEHIINTY IJIOLLY 3€MEJIbHUX [iISTHOK, HEOOXiAHMX 14 iX po3MileHHs. 3a
pe3yJibTaTaMU [TPOBEAEHOr0 JOCiIKEHHS! BCTAHOBJIEHO TEOPETUYHY Ta IPAKTUYHY L[iHHICTb PO3PO6IEHUX

Mogesel, MeTOIMK Ta aJITOPUTMY, 1110 3aCBiT4EHO BifITIOBIIHUMU aKTaMU BIIPOBAIKEHHSI.

2. The dissertation work is devoted to solving a topical scientific and applied problem of maintaining and
improving the efficiency of power supply systems by justifying and developing methods for the comprehensive
determination of the design parameters of phase conductors, electrical strength and reliability of the supporting
insulation of overhead power lines in an underground collector. The object of research is the process of
transmitting electrical energy via air-insulated conductors in the confined space of an underground duct. The
subject of research is the design parameters of phase conductors and insulation assemblies of air-insulated power
lines in the confined space of an underground duct. The purpose of the dissertation is to substantiate and develop
methods for the comprehensive determination of the design parameters of phase conductors, the electrical
strength and reliability of support insulation for overhead lines in an underground duct, which will allow for the
specific operating conditions of electrical networks in underground ducts to be taken into account in order to
improve the reliability of the power supply system. The following scientific results were obtained within this area:
1. The method for calculating the wet-discharge voltages of insulators has been further developed; this method
differs from existing ones in its ability to account for the arbitrary shape of the insulator, which allows for greater
accuracy in calculating the wet-discharge voltage of an insulator with varying outer diameters of the sleeves. 2.



The method for calculating the maximum permissible currents in conductors has been further developed; this
method differs from existing ones in that it takes into account the characteristics of heat exchange in an
underground collector, which allows the maximum permissible currents to be calculated at a given ambient
temperature. 3. The method for determining the cross-section and design of the current-carrying parts of an
overhead power line in an underground collector has been further developed; this method differs from existing
ones by using the line’s natural capacity as a selection criterion, which allows for a reduction in load losses and an
improvement in voltage distribution along the line. 4. A method has been developed for the first time to determine
the cross-section of current-carrying parts in the form of flat busbars of an overhead power line in an
underground collector with air insulation, which differs from existing methods by taking into account the heat
balance of the phase conductor busbars, enabling the selection of optimal cross-sections for specified maximum
operating currents of the line and reducing aluminium consumption during its construction. The practical
significance of the obtained results includes the following achievements: - a computational analytical model of the
wet-discharge voltage of insulators of arbitrary design allows for a preliminary assessment of the operational
range of the support insulation without conducting a full cycle of high-voltage tests for each geometry, which
reduces the scope of experimental work and costs when designing overhead lines in an underground collector; -
the proposed method for assessing the condition of insulation based on the surface conductivity parameter, taking
into account the critical humidity range of 75-85%, can be used in the development of monitoring and diagnostic
systems for insulators on overhead and collector lines, as well as in justifying microclimate requirements for
enclosed electrical installations; - the developed method for calculating the maximum permissible current for
busbar conductors, taking into account non-uniform free convection within the confined volume of the collector,
ensures a well-founded determination of the cross-sectional area of phase conductors and allows for a reduction
in non-ferrous metal consumption during line construction; - an algorithm has been developed for the
comprehensive selection of the design of a phase conductor for a power transmission line in an underground
collector, which combines a wave criterion based on the line’s natural power and a thermal criterion based on the
maximum permissible current, thereby enabling an increase in the transmission capacity of existing power
network corridors, reduce the number of feeder lines and minimise the land area required for their installation.
According to the results of the research, the theoretical and practical value of the developed models,
methodologies, and algorithm was established, as evidenced by the corresponding implementation certificates.
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2. Serhii Shevchenko

KBasigikamis: x. 1. u., npodecop, 05.09.03

InenTudgikarop ORCID ID: 0000-0002-9658-7787

HoparkoBa iHdpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HaioHanbHU# TeXHIYHMI YHiBepcUTeT "XapKiBChKuii

MOJIITEXHIYHNAN iIHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa KeHHS: By Kupnuyosa, Xapkis, XapKiBCcbKuii p-H., 61002, Ykpaina
dopma BracHOCTI: JlepxasHa

Coepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

VII. BimomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OTIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. INanaika FOpiit AHaTOJNiIOBUY

2. Yurii A. Papaika

KBasigikamis: x. . u., npodecop, 05.09.03



InenTudikarop ORCID ID: 0000-0001-6953-1705

JoaparkoBa iHdopManist: https://scholar.google.com.ua/citations?user=QKWA4X2Eb-cC&hl=ru;
https:/ /www.scopus.com/authid /detail.uri?authorld=55340910300

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil TexHiYHMI yHiBepCHUTET "JIHIMPOBCHKA

MOJITEXHIKa"

Kopg 3a €IPIIOY: 02070743

Micqesﬂaxon)KeHHﬂ: npocnekT JImutpa SIBopHuULpKOTrO, [JHiNpO, JHITpoBChKUi P-H., 49005, YKpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. 'ar1 Onekcangp BajeHTUHOBUY

2. Oleksandr Hai

KBasigikamis: . . u., gou., 05.09.03
InenTudikarop ORCID ID: 0000-0001-5460-7260
JoparkoBa indpopmanist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujonanbHuil yHiBepcuTeT 6iopecypcis i

NPUPOJIOKOPUCTYBAHHS YKpaiHu

Kopg 3a €IPIIOY: 00493706

Micue3Haxoa KeHHS: By [epois O60ponu, Kuis, 03041, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTugikarop ROR: He zacrocosyerscs

BaacHe IlpizBume Im's I10-6aThKOBI:
1. byinuit Poman OsekcanapoBuy

2. Roman O. Buinyi

KBasigikamis: . r. u., gouenr, 05.14.02

Imentudikarop ORCID ID: 0000-0002-5432-2924

JopaTrkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil yHiBepcuTeT "UepHiriBchbKa nosmirexHika"
Kopg 3a €IPIIOY: 05460798

Micue3Haxoa>KeHHSI: By [lleBuenka, UepHiris, UepHiriBchkuil p-H., 14035, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu



InenTudikarop ROR:

Penensentu

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. OMengHenko 'annna BikTopiBHa

2. Halyna V. Omelianenko

KBasigikanis: . . 1., gou., 05.09.01

Inentudikarop ORCID ID: 0000-0002-3276-5476

HoparkoBa iHdopmamist: https://scholar.google.com.ua/citations?user=tV3hdrAAAAAJ

IloBHE HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHU# TEXHIYHMI YHiBEpCUTET "XapKiBChKUit

MOJIITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3HaxoaKeHHS: By Kupnuyosa, Xapkis, XapKiBchkuil p-H., 61002, Vkpaina

dopma BracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZmoOMOCTi
BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBi
TOJIOBH paju

Baache IlpizBuiie Im's ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUIH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpaTtop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peECTpallilo HAyKOBOi

OisSIIBHOCTI

YepkawmnHa BepoHika BikropiBHa

YepkamnHa BepoHika BikTopiBHa

l'anyc Poman OsekciitoBuy

Opuenko TersHa AHaTosiBHA

IOpuenko TeTsHa AHaTOJiiBHA



