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1. IligBUILIEHHA €JIEKTPOMAarHiTHOI CYMICHOCTI HaMiBIIPOBIAHMKOBUX NIEPETBOPIOBAYIB €JIEKTPOEHEPTIi 3 MEPEKEIO

SKMBJIEHHS! 32C00aMU KEPYBaHHSI Ta aKTUBHOI QinbTpaliii.

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

Pedepar:

1. O6’exT pocnimxenns: [Ipouecu GpopMyBaHHS CTPYMY, CIIOXKMBAHOTO BiJ], MEPEXKi KUBJIEHHS
HaIiBIIPOBiIHUKOBMMU NIEPETBOPIOBaYaMu ejleKTpoeHeprii. MeTa po6oru: IligBullleHHS PiBHS €J1IeKTPOMAarHiTHOI
CYMICHOCTI HalliBIIPOBiIHUKOBUX I1€PETBOPIOBAYIB €JIEKTPOCHEPTIi 3 MEPEKEIO KUBJIEHHS HIJISIXOM CTBOPEHHS
HOBUX Ta BIOCKOHAJIEHHS! iCHYIOUMX METO/IiB KEPYBaHHS IEPETBOPIOBAYaMHU i aKTUBHOI (isnbTpaliii Cr1oXXUBaHUX 3
Mepexi cTpyMiB. Metoau pociigxenHs: Teopis gudepeHLiaabHUX PiBHSIHD i METOAM MAaTEMATUYHOI (Pi3UKY;
rapMOHIYHMI aHaJli3 Ta CMHTE3 KPUBUX BUXiJHUX HANIPYT I€PETBOPIOBAYiB; €JIEMEHTU MATPUYHOTO YMCJIEHHS Ta
BEKTOPHOI anre6pu; Teopist MPOCTOPOBUX BEKTOPIB; TEOPis €JIeKTPUIHUX KiJl; MaTeMaTu4yHe Ta dizuyHe
MOJ€JIIOBaHHS NIPOLeCiB (GOPMYyBaHHS CTPYMIB Ta HaIlpyr NepeTBopIoBayiB. TeopeTHUyHi Ta NPaKTU4YHI pe3yJbTaTH i
HOBM3HA: 3alIPOIIOHOBAHO KOHLIETLi0 KEPYBaHHA YOTUPbOXKBAJIPAHTHUMU [I€PETBOPIOBaYaMU YACTOTHU 3 JIAHKOIO

IIOCTiHOTO CTPYyMY, 3aCHOBaHY Ha BEKTOPHUX MiIX01ax 10 OPMYyBaHHS CTPyMY, CIIOKMBAHOTO 3 MEPeXi



SKUBJICHHS], SIKQ IO3BOJISIE MiHIMi3yBaTu 3HAYEHHS HAIIPYTY JIAHKU [IOCTIMHOTO CTPYMY IIPU OLHOYACHOMY
3a0e3nedyeHHi 3aJaHUX MEX PeryJIloBaHHS BXifHOTro KoedillieHTa MOTY>KHOCTI i TOKa3HUKIB SIKOCTi BXiTHOTO CTPyMY;
yIOCKOHaJIEHO IPMHLMIIY BEKTOPHOTO K€PYBaHHSI MaTPUYHUMU [1I€PETBOPIOBAYaAMU IIJISIXOM OOUYMCJIEHHS BarOBUX
KoeilieHTiB Ta BUTYYEHHS 3 KOHCTPYKLiN LIMKJIiB IIMPOTHO-iMITyJIbCHOI MOy IsILlii IpYU (POPMYyBaHHI 3aJJaHNX
[IPOCTOPOBUX BEKTOPIB CTPYMY CTaHIB, PO3PaXyHKOBA TPUBAJIICTh 3aCTOCYBAHHS SIKUX € MEHIIOO Bill TPAaHUYHUX
3HA4€Hb, 10 JJO3BOJIMJIIO 320€3[1eYUTH aIallITUBHICTh (POPMYBAHHS BXiJHOTO CTPYMY i3 3alaHMMU [IOKa3HUKaMU
SIKOCTi 0O YMOB HECUMETPIi Ta HECHHYCOiaJIbHOCT] HAIIPYyT'¥ MEPEXi )XUBJIEHHS [I€PETBOPIOBAYA, a TAKOXK
MigBUIIMTY AKICTb BXiZHOTO CTPYMY B HVDKHIN YaCTUHI Jialla30Hy PeryJoBaHHS BUXiAHUX [TapaMeTpiB;
3aIIPOIIOHOBAHO Ta OOIPYHTOBAHO AOLIIbHICTh BUKOPUCTAHHS HOBUX KOOPIUHATHUX CUCTEM [1J1 3aCTOCYBaHb B
Teopii MUTTEBUX MOTYXKHOCTEH, 1110 AAJI0 3MOT'Y peaslizyBaTu KOHLENLio 00yI0BY aiallTUBHOI CUCTEMU KOOpIVHAT
IJ11 CACT€MU KEPYBAaHHS aKTUBHUM (iJIbTPOM i 3a06€31eUnTH afaNTallilo KepyBaHHS IPUCTPOSIMU aKTUBHOI
¢inbTpalii 40 yMOB HeCUMETpIii HAlIPyTry MEPEXi KMBJIEHHS 32 PAaXyHOK OpraHisallii OKpeMOro KaHajly peryyloBaHHS
3a CKJIaJIOBOIO MUTTEBOI PEAKTUBHOI [TOTY>KHOCTI;3aIIPOIIOHOBAHO HOBUI METO, KEPYBaHH4 I1apajleJIbHUM aKTUBHUM
(dinbTPOM [1J151 YJOTMPBOXIIPOBiNHOI TPH(Pa3HOi MEPEXI, 3a SIKUM BEKTOP MUTTEBUX CTPYMiB TPU(PA3HOro AKepesia
(pOpMy€ETHCS TPONOPLIHMM BEKTOPY MUTTEBUX (PA3HUX HANPYT 3 YACTKOBUM I10CIA0JIEHHSIM CKJIAJIOBOI HYJIbOBO]
IIOCJIiIOBHOCTI, IO [T03BOJIMJIO MiHiIMi3yBaTH MOTYKHICTh BTPAT B CUJIOBOMY KabeJti i MiiBUIIUTY SIKICTh CTPyMY Ta
HaIpYry B TOYKax Iifl'eIHaHHS HEJiHIHOro HaBaHTaKE€HHS 10 MEPEXi )XUBJeHHS. [IpegMmeT i cTymiHb
BIIPOBA/’)KEHHSI: BUKOPUCTOBYIOTLCS B pO3pO0OKax 3aropi3abKoro ejaeKTpoanapaTHOro 3aBojly, B IEpeTBOPIOBAYaX,
BIIPOBA’)KEHUX Y BUPOOHUIITBO Ha minnpuemcTsax ,Kuayd Iinc Kuis” i POBKII BKT' , PiBHeobsiBomokanan”, B MH]II
npobsiem mexaHiku ,Putm” npu HTYY KIII”. EeKTUBHICTh BIPOBAIKEHHS: MOXIMBICTh OTPUMAaHHS BUCOKUX
IIOKa3HMKIB SIKOCTI BxiflHOro cTpymy. Cdepa BukopuctaHHs: [TinpremcTBa eJ1eKTPOTEXHIYHOrO podiio. (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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