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2. Analysis of Ferroresonance Processes in 6 kV Distribution Networks and Methods for their Damping

Pedepar:

1. O6'exT - pepope3oHaAHCHI IPOIIECH B €JIEKTPUYHUX Mepekax 6 KB 3 i301b0BaHOI0 HEUTPAJLIIIO TA PI3BHOTUITHUMU
TpaHcpopmaTopaMy Hanpyru. Meta - NigBUILeHHS HaAiHOCTiI po60TH TpaHC(POPMATOPIB HAIPYTH KOHTPOJIIO
i3omanii misxom ooMexXeHHs Aii pepope30HaHCHUX SIBULL, PO3PO6JIEHHS METOiB aHali3y (epOpe30HAHCHUX
IIPOLECIB /17151 IPOTHO3yBAaHHS PU3UKY MOSIBM (PEPOPE30OHAHCY Ta Oro 3a06iraHHs B €JIeKTPUYHUX Mepeskax 6 KB 3
i3071p0BaHOI0 HeUTpaLI0. MeTony - GyHAAMEeHTabHi 3aKOHU eJIeKTPOTEXHiKY, Teopis JIHIMHUX Ta HeJiHIHHUX KiJl,
METOAU MaTeMaTUYHOI0 MOJEJII0OBaHHSI, eKCIIepUMEHTaIbHi METONIU, METO MaTEMaTUYHOI CTATUCTUKU Ta
IIJIaHYBaHHS €EKCIIEPUMEHTY, METOIU (Pi3MYHOTO MOJIEIOBAHHS TP AOCiI>KEHH] Ipale3naTHOCTi
3aIIPOIIOHOBAHOI0 IPUCTPOIO TaCiHHS Pepope30HaHCHUX IpoueciB. HoBU3HA — CTBOPEHO pO3paxyHKOBi MO, SKi
MOXYTb OYTH BUKOPUCTAHI Iif] yac AOCIiIpKeHHs e(peKTUBHOCTI IIPUCTPOIB 3aXUCTY BiJl GepOpe30HaHCY,
BCTAHOBJICHHS Jlialla30Hy apaMeTpiB Mepexi 6 KB, 3a IKUX MOXJINBUI PO3BUTOK (PEPOPE3OHAHCHUX SIBUII, SIKi
BiIPi3HAIOTHCS Bif BiTOMUX 3[IaTHICTIO BU3HAYATH MiHIMaIbHO HEOOXiIHI aKTUBHY IIOTY>KHICTb Ta 6aJIaCTHUH OI11ip,

110 MOTPiOHi 32 yMOBU 3pUBY PepOpPE30HAHCHUX KOJIMBAaHb; IPOAHATi30BaHO sBULIE (PepOpPEe30HaHCY 3 YPaxyBaHHIM



pPO3KUAYy Bebep-aMIIepHUX XapaKTEePUCTUK TpaHCPOPMATOPIB HAIIPYTH Ta IOBEJIEHO 3aJIeSKHICTh MK 0671aCTIO
icHyBaHHS CTIMIKOTO pepOope30HaHCy Ta IapaMeTpaMy LIUX XapaKTePUCTHK; pO3p00JIEHO eKCIIePUMEHTaIbHUM
CII0Ci6 BM3HAUY€HHs BeOep-aMIIePHUX XapaKTepUCTUK BUMIPIOBaJIbHUX TPaHCHOPMATOPIB HANIPYTH, JI€ SIK JIKepeJio
SKUBJIEHHS BUKOPMCTAHO 3aPSIPKEHUIN KOHIEHCATOP, SIKMU BiJIPi3HSIETHCS BiJl BIOMUX TUM, L0 AJIS1 MOTO peasisarii
He NOTPi6GHO BUKOPUCTOBYBATU JOJATKOBY (BUMipIOBa/IbHY) OOMOTKY; pO3p06yIeHO croci6 inenTudikanii pesxxumy
depopesoHaHcy, 110 6a3yeThCsl Ha FapMOHIMHOMY aHasizi Hanpyru 3u0, sIKui Bifpi3HsEThCS Bif BilOMUX 3[1aTHICTIO
OJIHOYACHO pO3Ili3HaBaTH Cy6rapMoHiliHi pepope3oHaHcH, a TakoxX pepope3oHaHcu Ha yactorax 50 'l Ta Bule.
PesysibTaTu gucepTauitHOi po60TH MOXKYTb OyTH BUKOPUCTAHI IIpY BU3HAYEHHI IapaMeTpiB eJIeKTpOMEPEXi, 3a
SIKUX MO>KJIMBUM PO3BUTOK (PEpOPE30HAHCHUX KOJIMBAHb Ta 32 SIKUX CJIif, BIPOBaKyBaTH 3aCO0U 3aXUCTY Bif,
depope3oHaHCy, IPU po3poodLi aNropuTMiB ineHTH(iKallii HecTallioHapHUX PEXXUMIB, IIPU CTBOPEHHI IPUCTPOiB
3aXUCTY Bif (pepOpe30HAHCY, 30KpeMa, OTPUMaHi pe3ybTaTu MOXYTb OYTY BUKOPUCTAHI B YCiX €JIEKTPOMEPEsKax 3

130JIbOBAHOI0 HENTPAJLIIO HATIPYTOIO 6 KB.

2. Object - ferroresonance processes in the electrical networks 6 kV with iso-lated neutral point and the voltage
transformers of different types. Aim - increasing the reliability of the work of voltage transformers using for
insulation checking by limiting the action of ferroresonance phenomena, development the methods of the analysis
of ferroresonance processes for predicting the risk of the appearance of ferroresonance and its prevention in the
electrical networks 6 kV with the isolated neutral point. Methods - fundamental laws of electrical engineering, the
theory of linear and nonlinear circuits, the methods of the mathematical simulation, experimental methods, the
methods of mathematical statistics and planning of experiment, the methods of physical simulation in the research
efficiency of the proposed device for ferroresonance damping. Novelty - are created the simulation models, which
can be used for a study of the effectiveness of the protection devices from the ferroresonance, for establishment
of the range of the parameters of network 6 kV, with which is possible the evolution of the ferroresonance
phenomena, which is different from the known the ability to determine minimally necessary active power and
ballast resistance, required for damping of ferroresonance oscillations;analyzed the phenomenon of
ferroresonance taking into account the scatter of the magnetization characteristics of voltage transformers and
proved dependence between the domain of existence of steady ferroresonance and the parameters of these
characteristics; is developed the experimental method of determining the magnetization characteristics of the
measuring voltage transformers, in which as the power source is used the charged capacitor, which is different
from the known by the fact that for its realization don't need to use an additional (measuring) winding; is
developed the method of the identification of the ferroresonance mode based on the spectral analysis of the
voltage 3u0, which is different from the known for the ability to simultaneously distinguish subharmonic
ferroresonance, and also the ferroresonance at the frequencies 50 Hz and above. The results of dissertation work
can be used for the determination of the parameters of electrical network, with which is possible the
establishment of ferroresonant oscillations and with which it is necessary to inject means of protection from the
ferroresonance, during the development of the algorithms of the identification of nonstationary modes, with the
creation of the devices for protection from the ferroresonance, in particular, the obtained results can be used in all
electrical networks with the insulated neutral point with a voltage of 6 kV.
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