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Pedepar:

1. 3micT aHoTawji. luceprauis NpUCBsY€Ha PO3BSI3aHHIO aKTyalbHOI HAYKOBO-TIPUKJIAAHOI 3a11a4i y ramysi
0JIMCKABKO 3aXMCTY MOBITPSHUX JIiHill eJleKTponepesaBaHHs i3 3axXUIeHUMU IPOBOJIAMHU CE€PEIHIX KIlaciB HAarpyru
BifI IPSIMUX yAapiB 6JIMCKaBKU. AKTYasIbHICTh TEMU JUCepTalifHOI poOOTH MOJISITA€ Y HACTYITHOMY, B OCTaHHI pOKU
CIIOCTepiraeThCs 3HauHe 36i/bIIeHHS] TPO30BOi aKTUBHOCTI Ha IIJIaHETi Ta Ha TepuTopii Ykpainu 3okpema. Lle
IIPU3BOJUTH 10 OiJIbII YACTOTO YPAKEHHS 00'€KTIB €JIEKTPOEHEPreTUKM, BTOMY YMCJIi IIOBITPSHUX JIiHIil
enexrponepenasanss (I1JI). V mpoMucioBo po3BMHEHUX KpaiHax Ha MOBITPSIHUX JIiHISIX cepefHixX K1aciB Harpyr 6 -
69 kB mu1poKo 3aCcTOCOBYIOTbCS 3axullieHi mposogu (I1J13), mpoTe 3yctpivatotses i I1J] 3 HeizomboBaHMMU
[IpOBOZAMU. 3 IIOYATKOM MACOBOTO 3aCTOCYBAHHS Ha po3noxinbHux [1J] 3axuieHnx IpoBOAiB BUHMKIIA
HEOOXiIHICTb IPUIHSATTS OOOB'I3KOBUX TEXHIYHMX 3aXOiB IO iX rpo3o3axucty. Ocob6auBiCTIO NpobaeMu

rposo3saxucrty [1J13 e Te, mo B pasi BiflCyTHOCTI CleliabHUX 3aX0/1iB, [IPY TPO30BOMY IIEPEKPUTTI i30151TOPA JIiHii,



CYIIPOBOMXKYBAaHOMY IIPOOOEM TBEPLOi 305151l IPOBOAY, Ayra IPOMUCIIOBOI YaCTOTH, 10 YTBOPIOETLCS 3 BEJIMKOIO
HIMOBIPHICTIO, HE Ma€ MO>KJIMBOCTI IIepeMIIaTHCs 110 IIPOBOLY (SIK IIPU HEi307IbOBaHMX IIPOBOJAX) i FOPUTh B MicCLii
11po6010 i30J1A11ii 10 MOMEHTY BiIK/IIOUEHHS JIiHii 200 10 IoracaHHs Mif, Ai€lo iHIMX YNHHUKIB. Yac ropiHHs
eJIeKTpu4HOi nyru Ha I1J] cepenHixX KjaciB Hanpyru 0yBae IOCUTh JOBIMM, TOMY, IO OJHO(a3He 3aMUKAHHS 1714
HUX HE € aBapiiHOIO CUTYyalli€lo Ta He MiJigarae 060B'SI3KOBOMY BifIK/IIOYEHHIO. L]e MOoKe NPU3BECTH O MCYBaHHS
3ol IpoBOY, MOIKOIKEHHS 130J1TOPA JIiHii i 10 meperopaHHs NIPOBOAY, IO MiATBEPIKYEThCS JOCBIIOM
eKcIIyarauii siiHii 3 3axumeHnmuy nposogaMu. OCKiJIbKY Ha JIiHil 3 Hei30JIbOBaHUMU [IPOBOJAMU AyTra IIiJl BIIINBOM
€JIEKTPOAUHAMIUHUX CHUJI 3[laTHA IEPEMIllJaTUCS OJHUM 31 CBOIX KiHIIiB y3[TOBX IPOBOAY, (PAKTOP MOIIKOIKEHHS
IIPOBO/y BHACJIiZIOK TEIJIOBOTO BIJIUBY Ayru 6YB MajIO3HAaYHMUM i HisIK He BIIJIMBaB Ha GOPMYyBaHHS KOHLEILIi]
rpozosaxucty [1JI. ¥V pasi x I1JI3 3anobiraHHs nepexxory poBojly CTa€ OCHOBHUM YMHHUKOM, 1110 BU3HAYaE
HEOOXiJIHICTb OOOB'SI3KOBOTIO 3aCTOCYBAHHS THX UM iHIIMX TPO303aXMCHUX 3aX0iB. MeTa i 3afadi JOCIiIpKEeHHSI.
Merta pocnigKeHHs noJiarae y nigBuIlleHHI HaAiMHOCTI 3aXUCTY MOBITPAHUX JIiHIN eJIeKTpolnepeIaBaHHs CEPEIHIX
KJIaCiB HAINpyTy 3 3aXUIIEHVMY ITPOBOJAMY HA OCHOBI BpaxXyBaHHS YTOYHEHUX 3HAYEHb KiJIbKOCTI ypakeHb
IIPSIMUMM yAapaMu GJIMCKaBKU. [y [OCSATHEHHS [TOCTaBJI€HOI METU BU3HAY€HI 3a7a4i JOCIiIPKEHHST: —
IIPOAHaJIi3yBaTy OCHOBHI METOMIY Ta 3aCO0U 3aXUCTY JIiHIill eJleKTponepeaBaHHsl Bifl IPSIMUX YAapiB 6/11CKaBKY B
YKpaiHi Ta CBiTi; ~ BUBHAaYMTH OCHOBHI IIapaMeTpH, 110 BIIJIMBAIOTh HA YPaKyBaHICTh 6JIMCKABKOIO MTOBITPSIHUX JIiHIN
CepeiHiX KJaciB HalIpyry Ta pOo3pOOUTU IIPUHLUIIYU MOJIEJII0BaHHSI NIPOLEeCY yPaKyBaHOCTI Ha BEJIMKOMACHITAaOHUX
MOJEJISIX; — PO3POOUTHU €KCIIEPUMEHTAJILHY MOJEJIb 11 JOCJIIKEHHS yPaKyBaHOCTI IPSIMUMU yJapaMu
0JIMCKaBKY TOBITPSIHUX JIiHIN 3 3aXUII€HMMU Ta HEi30J1bOBAaHMMU NIPOBOJIAMU; — IIPOBECTU [1€PEBIPKY a/1IeKBATHOCT]
00paHoi eKCIIepUMEeHTaIbHOI MOAEJ AJ1s1 OCTIiI>)KeHHS YPasKyBaHOCTI IPSIMUMMU ylapaMU GJIMCKaBKU MOBITPSIHUX
JIiHIi} 3 3aXUIEHUMHU Ta HEi30JIbOBAaHMMU [TPOBOIAMU — PO3POOUTH IJIaH MOBHO(MAKTOPHOIO €KCIIEPUMEHTY IJIs1
IOCTIIPKEHHS yPaXKyBaHOCTI IPSIMUMU yIapaMu 61MCKaBKU MOBITPSIHUX JIiHIN 3 3aXULIEHUMU Ta HEi30J1bOBAaHUMU
IIPOBOJIaMU; — [IPOBECTU €KCIIePUMEHTAJIbHI JOCTiKEeHHS YPaKyBaHOCTI IPSIMUMU yIapaMu OJIMCKaBKU
NOBITPSIHUX JIiHIN 3 3aXUILEHUMU Ta HEi30JIbOBAHUMMU [IPOBOIAMHU; — Ha 6a3i OTpMMaHUX pe3yJIbTaTiB
€KCIIEPMMEHTAJIBHUX IOCIIiI>)KE€Hb, YTOYHUTU METOJ, PO3PAaXyHKY KiJIbKOCTi YpakeHb IOBITPSIHUX JIiHIM IPSIMUMHA
yaapamu 6JIMCKaBKY; - pO3pOOUTH HOBI Ta YI,OCKOHAIUTH iCHYIOUi METOIM Ta 3aCO0U MiABUILEHHS TPO30CTIMKOCTI
NOBITPSIHUX JIiHIN 3 3axUIIeHUMU NTpoBogamMu. O6'€KTOM JOCIiIKEeHb ~ IIPOLIEC YPasKeHHS! IIOBITPSHUX JIiHIN
€JIEKTpoIlepelaBaHHs 3 3axXUIEHUMU Ta Hei30JIbOBAaHUMU [IPOBOIAMM NIPSIMUMU yJapaMu 6s1cKaBKu. [Ipegmerom
IOCJIiIPKEHDb — €JIEKTPUYHI Ta KOHCTPYKTUBHI [TapaMeTpU JliHii eJIeKTponepeiaBaHHS 3 3axXUIeHUMU IPOBOIAMH,
1[0 BIUIMBAIOTh HA YpakKeHHs 0J1McKaBKoo. HaykoBa HOBU3HA: 1) YIOCKOHAIEHO METOM, MOJIE€IIOBaHHS 00 €KTIB, SIKUN
BiIpi3HSIE€THCS Bif] iCHYIOUMX THM, 110 KoeillieHT MOJeII0BaHHS pO3pax0BaHo 3a JOIIOMOIOI0 BUCOTH OpPi€HTYBaHHS
6srcKaBKU. 2) OTpUMaB NOAAJIBIINAY PO3BUTOK METOJ, PO3PAXYHKY KiJIbKOCTI MPSIMUX yAAPiB OJIMCKABKU [J15
BU3HA4Y€HHS I'PO30CTIMKOCTI MOBITPSHUX JIiHINM CEPENHIX KJAaCiB HANIPYTH, AKUAN Bilpi3HAETbCA BpaxyBaHHAM
KOHCTPYKIii BUKOPUCTAaHUX [IPOBOIIB, 1110 4O3BOJIsSIE MiIBULIMTY TOYHICTh BUKOHAHHS PO3PaxyHKiB. 3) OTpumarna
[OAQ/IbIINI PO3BUTOK MaTeMaTU4HA MOZEJIb 1111 PO3PaxXyHKY KiJIbKOCTi IPSIMUX yJapiB 6J1MCKaBKY, SIKa
BiJIpi3HSIETHCS TUM, IO ii TapaMeTpy BU3HAYAIOTHCS HA OCHOBI METO/y HE YiTKOI JIOTIKY, IO A€ MOXKJIMBICThb
BpaxyBaTy BapialiliHy CKJIaJoBY BUXiIHUX HaHUX. 4) Briepiue 3anpornoHOBaHO METO[ IPO303aXMCTY 3aXUIEHNX

MIOBITPSIHUX JIiHIiN, SIKU BiJIPi3HSIETHC

2. Annotation content. The dissertation is devoted to solving the actual scientific and applied problem in the
lightning protection of transmission lines with protected wires of middle classes of voltage from direct lightning
strikes. The urgency of the topic of the dissertation work is that in recent years there has been a significant
increase in storm activity on the planet. This leads to a more frequent defeat of electric power facilities, in
particular transmission lines (TL). In industrially developed countries, protected wires (TLP) are widely used on
medium-voltage lines of 6 - 69 kV voltages, but there are also TL with bare wires. With the onset of massive use of
distribution lines with protected wires, it became necessary to adopt mandatory technical measures for their
lightning protection. The peculiarity of the problem of lightning protection is the fact that, in the absence of
special measures, during a thunderstorm overlap of a line insulator, accompanied by a breakdown of solid
insulation of the wire, the arc of the industrial frequency, which is formed with high probability, is not able to



move along the wire (as with bare wires) and burns in place of isolation breakdown until the line is switched off.
This can lead to damage to the insulation of the wire, damage to the insulator of the line and to the wiring of the
wire, which is confirmed by the experience of operating lines with protected wires. Since on the line with
uninsulated wires the arc under the influence of electrodynamic forces is able to move one of its ends along the
wire, the damage factor of the wire due to the thermal effect of the arc was insignificant and did not affect the
formation of the concept of lightning protection of the transmission lines. In this case, the prevention of
overheating of wire leads to the main reason, which determines the necessity of mandatory use of certain lightning
protection measures. The purpose and tasks of the study. The purpose of the study is to increase the reliability of
the protection of the transmission lines of middle classes of voltage with protected wires based on the
consideration of the specified values of the number of defeat by direct lightning strikes. To achieve the goal, the
research objectives are defined: - to analyze the basic methods and means of protection of transmission lines from
direct lightning strikes in Ukraine and in the world; - to determine the main parameters influencing the lightning
strikes of the middle classes of voltage lines and to develop the principles of modeling the impression process on
large-scale models; - Develop a plan for a full- factored experiment to investigate the direct damage of lightning
strikes with protected and bare wires; - to conduct experimental studies of damage by direct lightning strikes of
overhead lines with protected and bare wires; - on the basis of the results of experimental studies, to clarify the
method of calculating the number of damage of overhead lines by direct lightning strikes; - Develop new and
improve existing methods and means of increasing the safety of the overhead lines with protected wires. The
object of research is the process of losing power transmission lines with protected and bare wires with direct
lightning strikes. Subject of research - electrical and structural parameters of the transmission line with protected
wires, affecting lightning damage. Scientific novelty: 1) The method of object modeling is improved, which differs
from the existing ones because the simulation factor is calculated using the lightning orientation height. 2) The
method of calculating the number of direct lightning strikes for the determination of the lightning resistance of
the air lines of the middle classes of voltage, which differs taking into account the design of the used wires, has
been further developed, which allows to improve the accuracy of the calculations. 3) A mathematical model for
calculating the number of direct lightning strikes has been further developed, which is characterized by the fact
that its parameters are determined on the basis of a method of non-precise logic, which makes it possible to take
into account the variational component of the output data. 4) For the first time the method of lightning protection
of protected air lines has been proposed, which differs in that it uses phase wires to protect against direct damage,
which allows to significantly reduce the damage of protected wires. Practical value: The practical value of the work
lies in the fact that based on the performed researches, ways of increasing the efficiency of operation of electric
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