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V. BimoMocTi npo gucepraniio
MoBga gucepraiiii:
Koau TemaTHYHHUX PYOPHK: 44.29.37

Tema gucepranii:
1. HepeHanper B HECUMETPUYIHHNX PEXUMAX MaFiCTpaJII)HI/IX €JIEKTPUIHNX MEPEXK

2. Overvoltages in asymmetric modes of main electrical networks

Pedepar:

1. OG’eKT IOCTIIKEHHS: € PEKMMU B MariCTpajbHUAX €JIEKTPUYHUX MEPEXKAX, B SIKUX BUHMKAIOTb NepeHanpyru. Mera

pOOOTH € METOIIM Ta MOJIeJli aHaJIi3y IIepeHaIlpyr y HECUMeTPUYHUX PEXXUMaxX poOOTU MariCTpajibHUX eJIeKTPUYHUX

MEPEXK. MCTO,U,I/I ILOC]Ii,H)KeHHS[: BI/IpiIIIeHHH I[TIOCTAaBJIEHUX Y p060Ti 3aBIJaHb 633y€TbCH Ha 3aKOHax eJIeKTpOTCXHiKI/I,

TeOoPii JIiHIMHUX Ta HEJIIHINHUX KiJl, METOAX MAaTEMATUYHOIO MOJIE/II0BaHHS. [1py BUBEIEHHI PiBHSIHb HOPMAJILHOTO

Ta aHOPMAaJIbHOT'O PEXXUMIB 3aCTOCOBYBAJIMCh KJIACUYHI METONIM aHaJIi3y 6araToPa3Hux eJeKTPUIHUX KiJl.
Bepudixkanist peaysibTaris, s1Ki 6ys11 OTpUMaHi 3a JOIIOMOTr0I0 MaTeMAaTUYHUX MOJieJlel], BUKOHAHa 32 JaHUMU

IIyCKOBUX Ta HajlarompkysaHux Bunpo6ysans JIEIT HBH B OEC Vkpainu.. TeopeTuyHi Ta NpaKTU4YHi pe3yJIbTaTH i



HOBU3HA: TI0JITa€e B TOMY, 110 PO3POOJIEHO METOANYHI pEKOMEHIallii IPOL,eCOM KepyBaHH JiHITHMMY BUMHAKa4YaMU
npu niepeBenenHi JIEIT HBH 3 noBHOoda3HOro pesxxumy poboTy y HernoBHOGa3HUM Ta HaBIaKy, sKi Ha IIPaKTULL
IO3BOJISIIOTh HiBEJIIOBATH HACJIKY HEIIOBHOI KOMIIeHcallii ¢pa3u JiHil myHTyBaabHUMU peakropamu (ILIP) ta
3HU3UTU PiBHI nepeHanpyr uiei ¢pazyu. TakoxX MpakTUYHE BUKOPUCTAHHS [IPY TPOEKTYBAHHI 3a3€MJIEHHS B HOBUX Ta
pexkoHcTpyioBaHux JIEIT HBH 3Haimay pe3yabTaTy SOCIiIKEHD BIJIMBY IPO303aXUCHUX TPOCIB HA PiBEHDb
IIepeHarpyT, 110 1aJI0 MOKJIMBICTb 3HU3UTH PiBeHb TEXHIYHMX BUMOT JO CIlellja/IbHUX allapaTHUX 3aXMCHUX 3aCO0iB.
[IpenMerT i CTyniHb BIPOBAJKEHHS: PE3YyJIbTATH POOOTHU Y BUTJISi METOJAMYHMX MaTepiajliB BIPOBAIKeHi B
npoekTHil opranisaunii TOB «kEHKOP ITJIFOC» (M. bepe3ans) Ta peKOMEHI0BaHi 11 Bukopuctanus B HEK
«YkpeHepro» (M. KuiB) nig yac ekcriyaTalii MaricTpajbHUX eJIEKTPUYHUX MepeK HaJBUCOKOI HallpyTH.
EdexTuBHICTh BIPOBaI)KEHHSI: OTPUMAaHO 3HAYHUI TeXHIKO-€KOHOMIYHUHN eeKT, 110 MOoJIsIra€e B MiBUILeHH]
[IOKa3HMKIB €()eKTUBHOCTI BUKOHAHHSI 3aXMCTIB BiJ] IEPEHAIPYT Ta 3HUKEHHSI €KCIITyaTalilHAX BUTPAT LUISIXOM
PO3pO6JIEHHS HOBUX METOiB BUKOPUCTAHHS YOTUPUIIPOMEHEBOI peakTopHOi cxemu. Cdepa BUKOPUCTAHHS:

MaricTpaJjbHi eJ1eKTPUYHI MEPEXi.

2. The object of research: there are modes in the main electrical networks in which overvoltages occur. The
purpose of research: are methods and models of overvoltage analysis in asymmetric modes of operation of main
electric networks. Methods of research the solution of the tasks set in the work is based on the laws of electrical
engineering, the theory of linear and nonlinear circuits, methods of mathematical modeling. In deriving the
equations of normal and abnormal regimes, classical methods of analysis of multiphase electric circuits were used.
Verification of the results obtained with the help of mathematical models was performed according to the data of
start-up and adjustable tests of NVN transmission lines in UES of Ukraine. Theoretical and practical results and
innovations: mode of operation in incomplete phase and vice versa, which in practice allow to eliminate the
consequences of incomplete compensation of the line phase by shunt reactors (SHR) and reduce the overvoltage
levels of this phase. Also, the results of research on the impact of lightning protection cables on the level of
overvoltages, which made it possible to reduce the level of technical requirements for special hardware protection,
found practical use in the design of grounding in new and reconstructed transmission lines. A subject degree of
introduction the results of work in the form of methodical materials are implemented in the design organization of
LLC "ENCOR PLUS" (Berezan) and recommended for use in NEC "Ukrenergo" (Kyiv) during the operation of main
electrical networks of high voltage.. Effectiveness of implantation: a significant technical and economic effect is
obtained, which consists in increasing the efficiency of overvoltage protection and reducing operating costs by
developing new methods of using a four-beam reactor circuit. Sphere of use: main electric networks.
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