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Tema guceprauii:
1. IligBUIIEHHS €JIEKTPOMAarHiTHOI CYMiCHOCTI HaliBIIPOBiAHUKOBUX NIEPETBOPIOBAYIB €JIEKTPOEHEPTIi 3 MEPEKEIO

JKMBJIEHHSI 32CO0aMU KEPYBAHHS Ta aKTUBHOI QinbTpaliii.

2. Improvement of semiconductor converters EMC with mains electrical supply by controls and active filtering.

Pedepar:

1. O6’ext pmocnimxenHs: [Ipouecu popMyBaHHS CTPYMY, CIIOKMBAHOTO Bill MEPEXi )KUBJIEHHS
HAaITiBIIPOBiIHMKOBUMY ITePETBOPIOBaYaMU eleKTpoeHeprii. MeTta poboTu: [linBuineHHs piBHS €J1eKTPOMarHiTHoi
CYMICHOCTI HalliBIIPOBIIHUKOBUX IIEPETBOPIOBAYIB €JIEKTPOEHEPTIi 3 MEPEKEIO KUBJIEHHS UJISIXOM CTBOPEHHS
HOBUX Ta BIOCKOHAJIEHHS iCHYIOUHUX METOIiB KEPYBAaHHS IEPETBOPIOBAYAMH i aKTUBHOI (PisIbTpalii ClIOXKUBaHUX 3
Mmepexi cTpyMiB. Metonu nociimxenss: Teopis gudepeHiianbHUX PiBHSIHD i METOAU MaTeMaTUYHOI (i3uKY;
rapMOHIYHMI aHAaJIi3 Ta CUHTE3 KPUBUX BUXIJHUX HAIPYT [I€PETBOPIOBAYIB; €JIEMEHTHA MATPUYHOTO YMCJIEHHS Ta

BEKTOPHOI anrebpu; Teopisi IpOCTOPOBUX BEKTOPIB; TEOPisl €JIEKTPUYHUX KiJl; MAaTEMATUYHE Ta (Pi3nyHe



MOJEJIIOBAaHHS NIPOLECiB (POPMYBaHHS CTPYMIB Ta HAIlpyr NepeTBopIoBayiB. TeopeTryHi Ta NPaKTUYHI Pe3yJIbTaTH i
HOBHM3HA: 3aIIPOIIOHOBAHO KOHIEIIL{I0 KEPYBAaHHS YOTUPLOXKBAIDAHTHUMMU [1I€PETBOPIOBAYaMU YaCTOTH 3 JIAHKOIO
IIOCTIHOTO CTPYyMY, 3aCHOBaHY Ha BEKTOPHUX IiIX0ax 10 GOPMYyBaHHS CTPYMY, CIIOKMBAHOTO 3 MEPEXi
SKMBJIEHHS], sIKa JO3BOJIsIE MiHIMI3yBaTU 3HAYEHHS1 HAIIPYTU JIAHKY MOCTITHOTO CTPYMY IIPYA OJHOYACHOMY
3a6e3MeyeHHi 3aIaHNX MeX PEryJII0BaHHS BXiIHOTO Koe@illieHTa IOTY>KHOCTI i MOKa3HUKIB SIKOCTi BXiZIHOTO CTPYMY;
yIOCKOHAJIEHO NPUHLUIY BEKTOPHOTO KEPYBaHHS MAaTPUYHUMU I1€PETBOPIOBAYaMU LIJIIXOM OOUMCIIEHHS] BarOBUX
KoeilieHTiB Ta BUTYYEHHS 3 KOHCTPYKLiN LIMKJIiB IIMPOTHO-IMITyJIbCHOI MOy IsLlii IpyU (POPMyBaHHI 3aJaHNX
IIPOCTOPOBUX BEKTOPIB CTPYMY CTaHiB, PO3PaXyHKOBA TPUBAJIICTh 3aCTOCYBAHHS SKUX € MEHILIOK Bifl FPAaHUYHUX
3HAYEHb, 1[0 JO3BOJIUJIO 3a0€3M€YUTU aJANTUBHICTb (POPMYBAHHS BXiJHOTO CTPYMY i3 3aJaHMMU MTOKa3HUKAMU
SKOCTIi 10 YMOB HECHMETPIii Ta HECUHYCOIAIbHOCTI HAIIPYTY MEPEXKi JKUBJIEHHS [1€PETBOPIOBAYA, a TAKOXK
MigBUIIMTY SAKICTh BXiZHOTO CTPYMY B HVDKHIN YaCTUHI [ialla30Hy PeryJloBaHHs BUXiIHUX [TapaMETPIB;
3aIpOINIOHOBAHO Ta OOIPYHTOBAHO JOLiIBHICTh BUKOPUCTAHHS HOBUX KOOPAUHATHUX CUCTEM [1JIs1 3ACTOCYBaHb B
Teopii MUTTEBUX MOTYKHOCTEH, 1110 1aJI0 3MOT'Y peasli3yBaTy KOHLENIio o0yI0BY aiallTUBHOI CUCTEMU KOOpIVHAT
L7151 CACT€MU KEPYBAaHHS aKTUBHUM (isIbTPOM i 3a06€3I1eUnTH aaNTallilo KepyBaHHS IPUCTPOSIMU aKTUBHOI
(dinbTpauii 40 yMOB HeCUMETPIii Hallpyru MepeXi >KUBJIEHHS 32 PaXyHOK OpraHi3allii OKpeMOTro KaHajly peryJoBaHHs
3a CKJIQIOBOIO MUTTEBOI PEAKTUBHOI IIOTY>KHOCTI;3alIPOIIOHOBAHO HOBUI METOJ, KEPYBaHHS NapajleJIbHUM aKTMBHUM
dinbTPOM [1J151 YOTMPBOXIIPOBiNHOI TpH(a3HOi MEPEXI, 3a SIKUM BEKTOP MUTTEBUX CTPYMiB TpU(Pa3HOro axepesa
(opMyeThCS IPONOPLITHUM BEKTOPY MUTTEBUX (PA3HUX HANPYT 3 YACTKOBUM I10CIA0JIEHHSIM CKJIAJIOBOI HYJIbOBO]
IIOCJIiIOBHOCT, 110 103BOJINJIO MiHIMi3yBaT MOTY>KHICTb BTPAT B CUJIOBOMY KabeJi i MiABUIIUTY SIKICTb CTPYMY Ta
HaIpYTy B TOYKax Iil'eIHaHHs HeJiHIIHOro HaBaHTa)KeHHS 0 MepexXi )XuBJeHHs. [IpegmeT i cTymiHb
BIIPOBA/I’)KEHHSI: BUKOPUCTOBYIOTHCSI B pO3pOOKax 3aropi3bKoro ejaeKkTpoanapaTHOro 3aBojly, B IepeTBOPIOBaYaXx,
BIIPOBAJPKEHUX y BUPOOHULITBO Ha MignpuemcTsax ,KHayd I'inc Kuis” i POBKII BKT' , PiBHeo6aBogokaHan", B MH]II
npo6aeM mexaHiku ,Putm” npu HTYY ,KIII". EpekTrBHICTb BIPOBaIKEHHS: MOXKIINBICTh OTPUMAaHHS BUCOKUX
IIOKa3HMKIB SIKOCTi BxifHOro cTpymy. Cdepa BukopuctaHHs: [TinnpremcTBa eaeKTpoTeXHi4YHOro npodimio. (AuB.

IIPOJIOBXXEHHS).

2. The object of research: The formation processes of the current consumed from the mains power supply by
power semiconductor converters. The purpose of research: Increasing the level of EMC of semiconductor
converters with network by means of creating new and improving existing control methods of semiconductor
converters and with the help of active filtering of the currents consumed from mains power supply. Methods of
research: The theory of differential equations and methods of mathematical physics, harmonic analysis and output
voltage synthesis of the converters, elements of the matrix calculus and vector algebra, vector space theory,
theory of electrical circuits, mathematical simulation and physical modeling of the formation processes of the
current and voltage of converters. Theoretical and practical results and innovations: The concept of the back-to-
back converter control has been proposed. It is based on a vector approaches to the formation of current
consumed from the mains power supply. It allows to minimize the value of DC voltage link while ensuring the
specified limits of regulation of the input power factor and input current quality indicators. Principles of matrix
converters vector control have been improved by calculating the weighting coefficients and removal states, the
calculated duration of which is less than the limit values, from structures of pulse-width modulation cycles. It is
allowed to provide the adaptivity of the input current formation to the mains voltage unbalance and non sinusoidal
conditions and improve the quality of the input current at the bottom of the range of output parameters. New
coordinate systems for applications in the instantaneous power theory have been proposed and proved the
feasibility of using. This allowed to implement the concept of constructing of adaptive coordinate system for the
active filter control system and provide the control adaptation of the active filtering devices to the unbalance
voltage power supply conditions with the help of organization of separate channel of the adjustment of the
instantaneous reactive power component. The control strategy of shunt active filter in three-phase four-wire
network at which instantaneous currents vector of three-phase network is proportional to the instantaneous
phase voltages vector with partial attenuation of zero-sequence component has been proposed. The dependence
of the required degree of the attenuation from the ratio of active resistances of phase and neutral conductors of



the power cable network in order to minimize power losses in the power cable and improve the quality of current
and voltage at the points of connection of the load to mains electrical supply has been determined. A subject and
degree of implementation: The results of the research are used in the research projects of electrical Zaporizhzhya
plant, in converters that have been put into practice at the "Knauf Gips Kyiv", "Rivneoblvodokanal”, at the research
institute of Mechanics Problems "Rhythm" in NTUU "KPI". Effectiveness of implementation: The possibility of
obtaining the high performance input current. Sphere of use: enterprises of electrical engineering profile.
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