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Pedepar:

1. O6'eKT mOCTiI)KeHb -~ eHEePreTUYHi MPOollecy B eJIeKTPOTEXHIYHUX MPUCTPOSIX i CUCTEMAaX 3 HeJIiHIMHUMU
eJIeMeHTaMU, NPOLeCU KOMIIEHCAallii HEaKTUBHUX CKJIQ[IOBUX CTPYMY. METOIO € Y, OCKOHAJIEHHS METOIiB
KOMIIE€HCallil HEAKTUBHUX CKJIAIIOBUX CTPYMIB B YMOBaX HECUHYCOIIHOCTI i HECUMETPIi HAIIPYIru MePeXi KUBJIEHHS
i3 BUKOpHCTaHHSIM aHaJIi3y €HepronpoLecis i METOIiB KepyBaHHS CUJIOBUM aKTUBHUM (iIbTPOM y 4YaCTOTHIN
ob6sacTi Ta obsacTi yacy. MetogunocigykeHb 6a3yI0TbCsl HA BUKOPUCTaHHI KJIaCUYHOI Teopii eJ1eKTPOTEeXHIKHY;
teopii psiniB Oyp'e; anropuTMy AUCKPETHOI 3TOPTKH; METOLy MAJIOro apaMeTpa; TPUTOHOMETPUYHUX
CIiBBifHOLIEHb, Teopii AudepeHiaTbHOro Ta iIHTerpaabHOro OOYNCIIEHHS; METOMIB allpOKCUMAallii; MEeTOiB

CTPYKTYPHOT'O MO EJIIOBAHHA; MATEMATUYIHOT'O MOZIE€JIIOBAHHA Ha I[TIEPCOHAJIBHOMY KOMl'I'IOTepi Ta



€KCIIEPUMEHTAJIbHUX NOCiIKeHb. TeopeTuyHi pe3yibTaTh: OTPUMAJIU NTOJaNbIINN PO3BUTOK METOIU PO3PAXYHKY
nacruBHUX QinbTPIB WIIIXOM BUKoprcTaHHsI MMIT i3 peasnizaliieio #0ro y 4acTOTHi# 06J1aCTi 3 BAKOPUCTAaHHSIM
aJITOPUTMY JMCKPETHOI 3TOPTKU, METOLLY (POPMYBAHHS YACTOTHUX CKJIA[IOBUX €JIEKTPUYHUX BEJIMYMH Ta
IIpeJCTaBJICHHS HEJIIHIMHOTO IIapamMeTpa y BUIJISi ONOpy abo MPOBiIHOCTI y 4aCTOTHIN 06J1aCTi, 10, Ha BiIMiHY Bif,
BiZIOMUX METO/IiB, J03BOJIsIE PO3PAX0OBYBATH NapaMeTpy (PinbTPiB 3a HEJiHINHMMU XapaKTepUCTUKAMU
HaBaHTa)Ke€HHSI Ta 3aJJaHUM KoedillieHTOM CIIOTBOPEHHS CUHYCOIJHOCTI KpMBOI HAallpyTy >KUBJIEHHS; yIIeplIe B
YacTOTHIN 06J1aCTi OTPMMaHI piBHSIHHSA 6anaHcy ckianosux MIT HEK 3 HaniBIpoBiAHMKOBMMY NT€PETBOPIOBAYaMU Ta
iHIIMMY HeJTiHINHUMY eJIeMeHTaMH, 10 326e3MevyoTh 30DKHICTh 6aaHCy IISIXOM ypaxyBaHHS ckianoBux MIT Ha
HeJIiHITHOMY eJIeMeHTi, HaBiTb, SIKIO BiH IIpeJiCTaBIeHUH SIK ifleaJlbHUI eJleMeHT 6e3 BTpar, 110, Ha BigMiHy Bif,
BiZJOMUX, J03BOJIsIE€ 32 3HAKOM FapMOHIYHUX CKJIaJJOBUX aKTUBHOI IIOTY)XHOCT], 1110 CPOPMOBaHi 4aCTOTHUMU
CKJIa[IOBMM HaIpyru Ta CTPyMY, BU3HAYaTU HANPSMOK IIOTOKY €Heprii KOHKPETHOI FapMOHIKY; yIleplle B YaCTOTHIN
006J1aCTi OTPMMAaHO aHaJliTU4Hi BUPA3U [J1s1 aKTUBHOI i peaKTUBHOI OTY>KHOCTEH, TaDMOHIK Ta
CcepelHbOKBaIpaTUYHUX 3HaY€Hb 3MIHHUX CKIaf0BUX MII, KoMIleHcaliliHuX CTPyMiB y PYHKIii BUIIMX FTAPMOHIK i
KoedilieHTiB HecuMeTpii CTpyMiB, 1110, Ha BiIMiHY Bifl BilOMUX, [J03BOJIsI€ aHAJI3yBaTU PEKUMU POOOTU CUCTEM
KOMIIEHCAllil B aHaIITUMHOMY BUTJIS] 17151 3a4a4 iX yAOCKOHAJIEHHS Ta OGI'PYHTOBAHOT'O BUOOPY iX mapamMmeTpis;
OTPUMAB PO3BUTOK METOJ, KOMIIEHCAallii HEAKTMBHUX CKJIAJIOBUX CTPYMiB HaBaHTa)KEHHS IIJIIXOM BU3HAYEHHS
HaIIPSIMKY IIOTOKY €Heprii rapMOHIYHUX CKJIa[0BUX Ta Celapalii BUIAX FapPMOHIK HAlPyTy, BUKJINKAHUX
rapMOHIYHMMU CIIOTBOPEHHSIMU HAMPYT MEPEXi )KUBJIEHHS, IKUH, HA BiIMiHY BiJ] KJIaCUYHOTrO, 3abe3Ieuye
KOPEKTHY pOOOTY CUCTEMU KOMIIEHCALlii, JO3BOJISIE OTPMMATHU Kpallli eHepreTH4Hi IOKa3HUKHU, 3BMEHIINTY 3Ha4eHHS
PEaKTUBHOI OTY>KHOCTI, NaJiHHs HANpyru i KoeQillieHT CIOTBOPEHHS CUHYCOIHOCTI KpUBUX CTPYMiB Ta HAIPYT B
yMOBaX rapMOHIYHUX CIIOTBOPEHD i HECUMETPIii HaNpyr MepexXi KuBjieHHs. [IpakTU4HI pe3yIbTaTy - pO3po0JIeHO I
PEKOMEHO0BAHO [1J1s1 3aCTOCYBaHHS aJITOPUTM aBTOMATU30BAaHOTO POPMYBAHHS CKJIAJOBUX MUTTEBUX €JIEKTPUYHUX
BEJINYMH Y YACTOTHI 00J1aCTi, AKUI [[03BOJISE€ 3HAYHO CIIPOCTUTU MaTeMaTHUYHi TepeTBOPEHHS Ta aJanTyBaTH ix
L7151 IpOrpaMHoOi aBTOMaTH3allii 32 paXyHOK 3aMiHU onepallii MHOKEHHSI TPUTOHOMETPUYHYX PsiIiB B 00J1aCTi yacy
onepalji€lo IUCKPETHOI 3rOPTKU y YaCTOTHIN 0671aCTi; pO3pO6IEHO METOIUKY PO3PAXYHKY i BUOGOPY PUCTPOIB
nacuBHOi QinbTpalii, gka 703BoJIsS€ BU3HAYATU apamMeTpu (PisibTpa B 3aJI€5KHOCTI BiJ, HEOOXiIHOTo KoedilieHTa
CIIOTBOPEHHS CUHYCOITHOCTI KpUBOI HAIIPYTX JKMBJIEHHS; OTPMMaHIi aHaJIITUYHI 3aJ1€5KHOCTI
CepeHbOKBAIPAaTUYHUX 3HaUY€Hb 3MIHHUX CKJIQJOBUX MUTTEBUX MIOTY>KHOCTEN y PYHKIil 3HaU€Hb BULIUX FaPMOHIK
i KoeQillieHTiB HECUMETPIi CTPYyMiB, a TAKOXX aHAITUYHI BUPAa31 KOMIIEHCALiTHUX CTPYMiB PEKOMEHIOBAaHO
BHUKOPHCTOBYBATHU IJ1s1 IPaBUIbHOrO BU60py CA®D 3a CTpyMOM CHJIOBUX KJTIOYIB HAMOIIBII [TIepeBaHTaXEHOI Oro
(a3y; 3aNpOIOHOBaHI IificucTeMHU cenapallii Ta CUMeTPYBaHHSI CUTHAJIB HAIIPyT MEPeXKi XUBJIEHHS JO3BOJIUIIN
BIIOCKOHAJIMTV METOAU KOMIIEHCALlii HEAKTMBHUX CKJIAJIOBUX CTPYMY B YMOBaX HEJIIHIMHOCTI Ta HECUMETPil
HaBaHTa)KE€HHSI LJISIXOM BUKJIIOUEHHS 3 aIrOPUTMY (OPMYBaHHS KOMITIEHCAL[IHHNX CTPYMiB TApMOHIYHNX
CKJIaJOBUX HAIIPYTH, SIKi BUKJIMKAHI CIIOTBOPEHHAMU MEPEXKi JKUBJIEHHS, Ta BUKJIIOUYEHHS CKJIaOBUX HANIPYTU
3BOPOTHOI Ta HYJIbOBOI I10CJIiJOBHOCTI, 1110 JO3BOJIUTb MiBUIIATHA €PEKTUBHICTb POOOTU CUCTEM
€JIEKTPOINIOCTaYaHHS Ta MiJBUIIATY MIBUIKOJI0 pOOOTH cuCTEMU KoMmneHcalii. CTyMiHb BIPOBA/I>)KEHHS - Y

texHiYHOMY 3BiTi TOB "EneprocepsicHa KomnaHis "Enepro-Ilntoc™ i B HaB4anbHOMY npoleci KpemeHuynbKoro
HallijoOHaJIbHOTO YHiBepcUuTeTy iMeHi Muxaiina Octporpasacbekoro. Chepa (ranysb) BAKOPUCTAHHS -

€JIEKTPOCHEPTETUKA.

2. The object of research - energy processes in electrical devices and systems with non-linear elements, processes,
compensation inactive components of the current. The aim is to improve the methods for compensating the
inactive components in a non-sinusoidal current and voltage unbalance analysis using energoprotsesiv active filter
and the power control techniques in the frequency domain and the time domain. Research methods are based on
the use of classical electrical theory, the theory of Fourier series; algorithm discrete convolution; small parameter
method; trigonometric ratios, differential and integral calculus theory; approximation methods; methods of
structural modeling; Mathematical modeling of a personal computer and experimental studies. Theoretical results:
further developed methods of calculating the passive filters by using small-parameter method with the
implementation of it in the frequency domain using the discrete convolution algorithm, the method of forming the



frequency components of electrical quantities and presentation nonlinear parameter as resistance or conductance
in the frequency domain, which, unlike by known methods, allows the calculation of the filter parameters on the
nonlinear characteristics of the load and the predetermined refractive index sinusoidal voltage curve; first
frequency-domain received balance equations constituting the instantaneous power of nonlinear electric circuit
with semiconductor converters, and other nonlinear elements providing balance convergence by integrating the
components of the instantaneous power on the nonlinear element, even if it is presented as a perfect element
lossless that, unlike known It makes the sign of the harmonic components of the active power generated by the
frequency components of voltage and current, to determine the direction of flow of a particular harmonic energy;
for the first time in the frequency domain, the analytical expressions for the active and reactive power, harmonics
and the rms values of the variables constituting the instantaneous power, compensation currents as a function of
the higher harmonics and unbalance ratio of currents, which, in contrast to the known, allows to analyze modes of
compensation systems in analytical form for improvement objectives and informed choice of their parameters; It
was developed a method of compensation inactive components of load currents by determining the energy flow
direction of the harmonic components and separation of harmonic voltage induced harmonious distortion of the
mains voltage, which, in contrast to the classical, ensures correct operation of the compensation system, allows
you to get the best energy performance, reduce the value of reactive power , voltage drop and distortion factor
sinusoidal current and voltage curves in a harmonious distortion and unbalance voltage network. Practical results
- designed and recommended for use algorithm Automated Instant components of electrical quantities in the
frequency domain, which can significantly simplify the mathematical transformations and adapt them to the
automation software by replacing the multiplication of trigonometric series in discrete time convolution in the
frequency domain; the method of calculation and choice of passive filtration devices, which allows you to define
filter parameters depending on the desired ratio distortion sinusoidal voltage curve; Analytical dependences of
RMS values of the variable components of instantaneous power as a function of the values of harmonic coefficients
and unbalance currents, as well as analytical expressions countervailing currents are recommended for proper
selection of SAF-current power switches its most congested phase; proposed separation subsystem and the
balancing signals mains voltages allowed to improve the payment methods of inactive components of the current
in terms of nonlinearity and asymmetry of the load by deleting the algorithm of forming the compensation
currents harmonic voltage components caused by distortion of the network, and the exclusions constitute
negative and zero-sequence voltage, which will increase efficiency operation of power supply systems and
improve the performance of the compensation system works. The degree of implementation - the technical report
of "Energy Service Company" Energy-Plus "," and in the study process Kremenchuk Mykhailo Ostrohradskiy
National University. Scope (area) use - electricity.
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