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2. Protection of power lines with protected wires from lightning induced surge

Pedepar:

1. B manuii yac B YKpaiHi Bce 6iblll IIMPOKE NOMKPEHHS HAO0yBalOTh 3aXUILEeHI TPOBOH AJ1s1 MOBITPsIHOI JiHii ([TJ1),
1je 00yMOBJIEHO TE€XHIYHOIO MOJIITUKOI0 MiHicTepcTBa nanrBa Ta eHepreTuku. [1IpoBif B 3aXuCHill 0060I0HML 17151
NOBITPSIHUX JIiHIN 6-35 KB, 6y po3po06JieHi 3 MeTOI0 MifiBUIleHHS HAaJiliHOCTI po3mnoginy i nepenadyi
€JIEKTPOEHEPTii. 3aCTOCyBaHHS IIPOBO/IiB B 3aXUCHiI 000JIOHIII Mae KijlbKa CyTTEBUX IlepeBar, a caMe: HaflilHiCTs,
€KOHOMIYHY OLiNMbHICTb. [Ipy SBHUX ITepeBarax Ma€e HeJoJIiK, SKA BUBHAYAEThCS B HEOOXiTHOCTI 3[iICHIOBATU
3axuct [1J] Big rpo3oBux nepenanpyr. [IOHITTS rpo303axyCTy HACTIJIbKY Pi3HOOIYHE, [0 BU3HAYAI0Th METOIHU
BUOOPY NiAX0[41110i 3aXUCTY BiJl 3arp0o3U B Pi3HUX perioHax pizHi. PakTopamy BUOOPY METOAY 3aXUCTy € IPO30Ba
aKTUBHICTb i {i iIHTEHCUBHICTb B KOJKHOMY KOHKPETHOMY PerioHi. AHasi3 focCBify eKcItyaranii po3nomijibHUX
€JIEKTPUYHUX MEPEX IT0Ka3ye, 10 X HAMIMHICTh HMKYE, HDK y MEpPEX BUIIVX KiaciB Hanpyru. [1oIKomKeHHS B

PO3IIOiNbHUX MepeXkax 0OYMOBIIIOIOTh OiJIbIly YACTUHY 30UTKY, II0OB'SI3aHOTO 3 IIepepBaMU B €JIeKTPOIIOCTaYaHHi



criokvBadviB. OJIHi€I0 3 OCHOBHUX IIPUYMH aBapill i NopyumeHs € rpo30Bi repeHanpyru Ha [1J1, 1o BUKIMKaTh
IMITyJIbCHI IEPEKPUTTS i PYHHYBaHHS 13075 TOPIB i IPU3BOJATH O NYTOBUM 3aMUKaHb, 3 CYIIyTHIM MOMIKOMI>KEHDb
00J1ajHaHHS, BiIKJIIOYEHb JIiHil. ABapiliHi BinkitoueHHs [1J] 6-35 kB uepes rpo30oBUX nepeHanpyr cKjaagaoTb 10
40% Bi 3araJbHOrO YMCJIa iX BiAKIIO4YeHb. Yepes3 HU3bKY iMITyJIbCHOI MILJHOCTI i30J141lig PO3NOOIIBHUX MEPEXK
CXWJIbHA MEPEKPUTTSIM SIK Bif IepeHanpyr Ipu NpsSMUX po3psigax 6JIMCKaBKY, TaK i Bifl iIHIYKTUBHUX II€PEHAIIPYyT
IIpU po3psiAi 6srcKkaBKy 11067113y JiiHil. OcTaHHI € OCHOBHOIO ITPUYMHOIO I'PO30BUX BUMKHEHb i [TOIIKOIKEHb
obsagHaHHS Mepex 6-35 KB, cknazaoun B fesakux Bunagkax 1o 90%, a npu npoxomxkeHHi Tpacu I1J1 o sicoBomy
macusy i 7o 100% Big, ix 3aranbHOI KinbKoOCTi. TakKMM YMHOM, HaZIifHICTh €JIEKTPOIIOCTAa4YaHHS CIIOKMBAaYiB 6araTo B
YOMY 3aJIeXXUTh Bif] €e(PeKTUBHOCTI I'PO303aXUCHUX 3aX0iB. OTKe, LOCTiIKeHHSs Ta pO3p0o0OKa HOBUX i
BIOCKOHAJIEHHS BiJOMUX METOZiB 6JIMCKABKO3aXUCTY JIiHiN 3 3aXUIEHUMU [IPOBOJAMH € aKTYyaJIbHOIO HAyKOBO-

IMPUKJIagHOIO 3a71a49€10, IO ITOBMHHA BI/IpiU_IYBaTI/ICb MJIAXOM IIPOBENEHHA HAYKOBUX ,HOCJ]i,IL)I(eHb Ta eKCI'[epI/IMeHTiB.

2. The dissertation is devoted to solving the actual scientific and applied problem in the field of lightning
protection of transmission lines with protected wires of middle classes of voltage from the lightning suppressors
supplied by lightning strikes near the electric transmission line. The urgency of the topic of the dissertation paper
is as follows. At present, protected wiring for PL is gaining widespread in Ukraine, due to the technical policy of
the Ministry of Fuel and Energy. Wires in the protective cover for air lines of 6-35 kV were designed to increase
the reliability of distribution and transmission of electricity. The use of wires in a protective shell has several
significant advantages, namely: reliability, economic feasibility. With obvious advantages, there is a deficiency that
is determined by the need to protect the submarine from lightning surges. The concept of lightning protection is
so versatile that the methods of choosing suitable protection from threats are different in different regions. The
factors that determine the method of protection are the thunder activity and its intensity in each particular region.
An analysis of the operation experience of distribution electrical networks shows that their reliability is lower than
in the networks of higher voltage classes. Damage in distribution networks causes most of the damage associated
with interruptions in consumer electricity supply. One of the main causes of accidents and violations is the storm
surges on the air lines (PL), causing impulse overlays and the destruction of insulators and lead to arc closures,
with associated equipment damage, trips of lines. Emergency trips of 6-35 kV overhead transmission lines due to
lightning surges make up 40% of the total number of trips. Due to low impulse strength, the isolation of
distribution networks is subject to overheating both from overvoltages in direct lightning bursts, and from
inductive surges when lightning is near the line. The latter are the main cause of the thunderstorms and damage to
the equipment of networks 6-35 kV, amounting in some cases up to 90%, and when passing the route of the
submarine in the forest area and up to 100% of their total. Thus, the reliability of electricity supply to consumers
largely depends on the effectiveness of lightning protection measures.
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