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V. BimomocTi npo guceprauiio
Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 45.37.31
Tema gucepranii:

1. MaTpuryHi nepeTBOPIOBaYi 3 pO3IMNUPEHMM Jialla30HOM PETYJII0BAHHSA BXiIHOTO PEAaKTUBHOTO CTPYMY I aKTUBHOI

KOMIIEHCallii CKJIaJJOBUX ITOTY>KHOCTI.

2. Matrix converters with extended control range of the input reactive current for active compensation of the
power components.

Pedepar:

1. 1. O6’exT pgocnigxeHHs: [Iponecy nepeTBOPEHHS IapaMeTPiB €JIeKTPOEHEPTii 3 3aCTOCYBAaHHSIM MAaTPUYHUX
nepeTBOpIoBayiB. MeTa po6oTu: PO3BUTOK TEOPii MATPUYHUX NTEPETBOPIOBAYIB IIISIXOM CTBOPEHHS HOBUX Ta
yIOCKOHAJIEHHS iCHYI0UMX METO/IiB KEPYBaHHSI, CIIPSIMOBAHUX Ha PO3LIMPEHHS Jjialla30Hy PEryJl0BaHHS BXiHOTO
PEaKTUBHOT'O CTPYMY [JIs IiABULLIEHHS €()EKTUBHOCTI aKTUBHOI KOMITEHCallii He6a’KaHUX CKJIaJOBUX IOTYKHOCTI.
Meropu mocuipxkeHHs: Teopiss MUTTEBUX MOTY>KHOCTEH, METOIYU IIEPETBOPEHHS KOOPANHAT, METOZ, IPOCTOPOBUX
BEKTOPIB, €JIeMEHTU MAaTPUYHOI0 YHUCJIEHHS Ta BEKTOPHOI ayire6py, rapMOHIYHUI aHaJi3 Ta CUHTE3 KPUBUX HaIIpyT
Ta CTPYMIB, TEOPIisl €JIEKTPUYHUX KiJl, Teopisi AudepeH1ialbHUX PiBHIHD, Pi3M4HE Ta MAaTEMATUYHE MOJEJIIOBAHHS 3
BUKOpUCTAaHHAM 3aco6iB MathCAD i MATLAB. TeopeTuuHi Ta NpakTU4Hi pe3yJIbTaTy i HOBU3HA: PO3p061€HO HOBUI

METO[, KEPYyBaHHA MAaTPUYHNMU IIEPETBOPIOBAYaAMU i3 34CTOCYBAaHHAM CUHIYJIIDHOI'O PO3KJIdAaHHA MATPULlb NJ1s



PO3LIMPEHHS [iala3oHy PeryaoBaHHS BXiIlHOIO PEAKTMBHOIO CTPYMY B YMOBAaX HECMMETPIi HAaNpyr Mepexi
SKUBJIEHHS], 110 T10JIAra€e y BUKOPUCTaHHI MogudikoBaHoro rneperBopeHHs I1apka, sike BpaxoBye CTYIIiHb HECHMETPii;
BCTAHOBJIEHO 3aJIEKHOCTI [IOKa3HMKIB IKOCTi BUXiHOI HANIPYTH, BXiIHOIO CTPYMY Ta BEJIMYMHU IYyJIbCALIil
€JIEKTPOMAarHiTHOrO MOMEHTY JBUTYHIB, 1O XXUBJISAThCA Bif, MII, Bif xapakrepy (yHKLi{l KepyBaHHS KJII04aMU1
[IEPETBOPIOBAYA, 3TiIHO 3 SKMMU 6€3PO3PUBHICTD Ta MiIBUILIEHHSI CTYIIEHS [MIAAKOCTi IUX (PYHKLiH 3a6€311e4yI0Th
BiATIOBifiHE MiABUILEHHS [I0KA3HUKIB SIKOCTi €JIeKTpOeHeprii Ta 3MeHIIeHHs MMyJibcalliil MOMEHTY; pO3pPO0JIEHO
HOBUI ME€TOZ, [IPONIOPLIiIHO-BEKTOPHOI0 KEPYBaHHS CUJIOBUM IIEPETBOPIOBAYEM I1apajlesIbHOr0 aKTUBHOTO QibTpa,
KU noJisirae y (OpMYBaHHi BEKTOPa HAMIPYyTry Ha 0OMEXXYIOUOMY peaKTopi (inbTpa OJHOHANPABIEHUM 3 BEKTOPOM
MOXMOKU Mi’K pO3PaxyHKOBUM Ta peajibHUM CTPyMaMy KOMIIEHCallii; BUBHAY€HO CYKYIIHICTb OOME>KeHb, 1110
HaKJIaJAI0ThCsl HA YMOBY €(PeKTUBHOrO (PyHKIiOHYBaHHS NIapajlesIbHUX aKTUBHUX (iIbTPIB i MOJIsIraloTh y BU6OPI
Iiana3oHiB poOOYMX HAIPYT Ta IapaMeTPiB peakTopa [is 3a6e3Ne4eHHs] HeOOXiIHOI IMHAMIKM peryJloBaHHS Ta
3a/1aHOI SIKOCTi CIIO’KMBAHOTO 3 MEPEXi CTPYMY; 3aIIPOIIOHOBAHO HOBY TOIIOJIOTIIO NIapajleJIbHOTO aKTUBHOTO
dinbTpa, sIKa MoJIsIrae B 3aCTOCYBaHHI SIK CUJIOBOIO IIEPETBOPIOBAaYa KOMIIEHCATOPAa aBTOHOMHO] cucteMu «MIT -
TpudazHUI EMHICHUI HAaKONIMYyBay»; pO3pPO6JIEHO IPUHLUIN 3a6€3[1eYEHHS] MAaKCHMaJIbHO MO>KJIMBOTO J1ialla3oHy
PEryJI0BaHHS BXiTHOTO PeaKTUBHOro cTpyMy MII, SIKi OJISTaloTh y 3aCTOCYBaHHI [1J11 BU3HAYEHHS BiTHOCHUX
TPUBAJIOCTE BUKOPUCTAHHS CTalliOHAPHUX BEKTOPiB HOBUX CITiBBiIHOLIEHbD, [0 MiCTATb KOedillieHT! IPSIMOTO
IIpeJCTaBJIeHHS BUXiIHUX NTapaMeTPiB [lepeTBOPIOBaya; po3p06s1e€HO HOBUM METO], PO3PaxyHKy CTPYMiB
KOMIIEHCAllii [1apasieJIbHOr0 aKTUBHOTO (iZibTpa 3 HE3aJIeXKHUM BU3HAUYEHHSIM He0aKaHUX CKJIaOBUX 0e3
BUKOPUCTaHHS TPOMDKKOBHUX IIEPETBOPEHDb KOOPAUHAT AJ1s1 TPU(A3HOTO TPUNPOBIIHOTO HaBaHTaKeHHS. [Ipenmer i
CTYIIiHb BIIPOBAJI)KEHHSI: 3aCTOCYBaHHS IIPU NOOYA0BI CUCTEM KEPYBaHHS [lepeTBOpPIOBaYaMU i KOMIIEHCAaTOpaMu Ha
iX OCHOBI, 1110 TPOMIIM €KCIIEPUMEHTAJIbHY IIEPEBIPKY Ta BUIIPOOYyBaHHS Ha nianpuemcrtsax «Knay@ Iinc Kuis»,
HBIT «KEII», 10 niaTBEpI)KEHO BiATIOBIAHMMU aKTaMU BIPOBAIKEHHS Ta 3aCTOCYBaHHS. EQEKTUBHICTD
BIpoBaKeHHs: [linBuineHHs eeKTUBHOCTI aKTHBHOI KOMIIeH callii HebaXkaHUX CKJIafoBuX NoTy>kHOCTi. Chepa

BUKOpUCTaHHS: [TigIpueMCTBa €J1IeKTPOTEXHIUHOT0 NIPOodisio. (IUB. IPOLOBXKEHHSI).

2. The object of research: The conversion processes of electric energy parameters using matrix converters. The
purpose of research: The development of the theory of matrix converters by creating new control methods and
improvement of existing ones which provide the extension of control range of the matrix converter input reactive
current for improving the effectiveness of active compensation of the unwanted power components. Methods of
research: Instantaneous power theory, methods of coordinate transformations, the space vector method, the
elements of the matrix calculus and vector algebra, harmonic analysis and voltages and currents waveforms
synthesis, electric circuits theory, the theory of differential equations, physical modeling and mathematical
simulation with the use of MathCAD and MATLAB. Theoretical and practical results and innovations: A new method
of the matrix converter control using the singular value decomposition to extend the range of the input reactive
current control during unbalance of the power supply voltages, which is to use the modified Park transformation,
which takes into account the degree of unbalance; dependences of the quality parameters of the output voltage,
input current and ripples of the electromagnetic torque of motor, which fed from matrix converter, from the
nature of the switches control functions of the converter have been found by which the continuity and increase of
the degree of smoothness of these functions provide the corresponding increase of power quality parameters and
reduce torque ripples; new method of proportional-vector control of the power converter in the shunt active filter
has been developed, which consists in forming a voltage vector at the limiting reactor of the filter unidirectionally
with the error vector between estimated and actual compensation currents; the set of constraints imposed on the
conditions of the effective functioning of the shunt active filter and are to select a range of operating voltages and
parameters of the reactors to provide the necessary dynamics of adjustment and specified quality of consumed
current has been defined; new topology of the shunt active filter, which consists in the application as a power
converter of the autonomous system compensator "matrix converter - three-phase capacitive storage element"
has been proposed; principles for providing the maximum possible range of the input reactive current control of
matrix converter has been developed, consisting in the application of new ratios that include the coefficients of
direct representation of the output parameters of the converter to determine the duty-cycle space vectors; the



new method of calculating of compensation currents of shunt active filter with an independent determination of
undesirable components without intermediate coordinate transformations for three-phase three-wire load has
been developed. The subject and degree of implementation: Application in the construction of control systems
converters and based on them the compensators that have passed experimental verification and tests at the
enterprises "Knauf Gips Kyiv" and "KEP", which is confirmed by appropriate acts of the implementation and
application. Effectiveness of implementation: Increase of efficiency of active compensation of unwanted power
components. The field of use: enterprises of electrical engineering profile.
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