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2. Overvoltages in asymmetric modes of main electrical networks

Pedepar:

1. O6’eKT HOCIiI)KEHHS: € PEXXMMU B MariCTpaJlbHUX €JIEKTPUYHUX MEPeXKax, B SIKUX BUHUKAIOTh IIEpeHanpyru. Mera
pOBOTH € METOIIM Ta MOJIEJIi aHAIi3y IIepeHaIIpyr y HECUMeTPUIHUX PEXXUMaxX pOOOTH MariCTpajibHUX eJIEKTPUYHUX
MepeX. MeTony HOCiIpKeHHS: BUPIlIeHHS IIOCTaBJIeHUX Y poOOTi 3aBaHb 06a3yeThCsl HA 3aKOHAX €JIeKTPOTEXHIKH,
Teopii JiHIMHMX Ta HEJIIHIMHUX KiJl, MeTOIaX MaTEMaTUYHOTO MOJIE€/II0BaHHS. [1py BUBeIEHHI piBHSHb HOPMAJIbHOTO
Ta aHOPMAaJIbHOTO PEXUMIB 3aCTOCOBYBAIMCh KJIACUYHI METOIY aHai3y 6araTopasHuX eJeKTPUIHUX KiJl.
Bepudixkanis pesynbrartis, ki 6y OTpUMaHi 3a [OIIOMOT0I0 MAaTEMAaTUYHUX MOJieJiel, BUKOHAHa 32 JaHNMU
IIyCKOBUX Ta HajlarompkyBaHux Bunpo6ysass JIEIT HBH B OEC Vkpainu.. TeopeTuyHi Ta NpakTUYHi pe3yJibTaTH i
HOBU3HA: TI0JIITa€ B TOMY, 110 PO3PO6JI€EHO METOANYHI peKOMEHIallii IPOLeCOM KepyBaHH: JiHIHMMY BUMHAKaYaMU
npu nepesenenHi JIEITI HBH 3 noBHOda3HOro pexxumy po60T y HEOBHO(A3HMI Ta HABIaKK, SIKi HA IPAKTULLL

IO3BOJISIIOTH HiBEJII0OBAaTH HACJIIKY HEIIOBHOI KoMIeHcalii ¢pas3u JiHil myHTyBaabHUMU peaktopamu (IIP) ta



3HU3UTH PiBHI nepeHanpyr uiei gasu. Takox npakTuyHe BUKOPUCTAHHS IIPY TPOEKTYBAHHI 3a3€MJIEHHS B HOBUX Ta
pexoHcTpyroBaHux JIEIT HBH 3Haimam pe3ysibTaTy JOCIiIKEHD BIJIUBY IPO303aXUCHUX TPOCIB HA PiBEHb
IIepeHarpyT, 110 1aJ10 MOKJIMBICTb 3HU3UTH PiBEHb TEXHIYHMX BUMOT JO CIlelljaJIbHUX allapaTHUX 3aXMCHUX 3aCO0iB.
[IpenMerT i CTyIiHb BIPOBAIKEHHS: PE3yJIbTaTU POOOTHU Y BUTIJISZIi METOAMYHMX MaTepiajliB BIPOBAIKEHI B
npoekTHii opranizaunii TOB «EHKOP ITJIFOC» (M. Bepe3anb) Ta pekoMeHI0BaHi 17151 BUKopuctaHHsl B HEK
«Ykpenepro» (M. KuiB) niz, yac ekcrutyarauii MaricTpajbHUX €J1eKTPUYHUX MepPesK HaIBUCOKOI HAaIlIpyTHU.
E@exTuBHICTh BIPOBAI>)KEHHS: OTPUMAaHO 3HAYHUN TeXHIKO-€KOHOMIYHUI eeKT, 1110 NOoJsIra€e B MifBUILleHH]
MTOKa3HUKIB €(PEKTUBHOCTI BUKOHAHHS 3aXUCTIB Bifl IepeHANPyTr Ta 3HWKEHHS €KCITyaTaliHUX BUTPAT IIJIIXOM
PO3pOOJIEHHS] HOBUX METO/IiB BUKOPHCTAaHHS YOTUPUIIPOMEHEBOI peakTopHOi cxeMu. Cpepa BUKOPUCTAHHS:

MaricTpa’sbHi 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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