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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10

BUKOHaHO JHUCEPTALil0
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dopma By1acHoCTI:
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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 45.37.31

Tema gucepranii:
1. KepyBaHHA MaTPpUYHMMU NIEPETBOPIOBAYaMU 3 BUKOPMCTAHHAM KOB3HUX PEXKVMIB

2. Control of Matrix Converter using Sliding Modes

Pedepar:

1. O6’ext pocmimxeHHs: [Ipouiecy nepeTBOPIOBAHHS YaCTOTU Ta HANPYTY 3 BAKOPUCTAHHSAM CTaTUYHUX
HAaIliBIPOBiIHMKOBUX IIEPETBOPIOBAYIB 3 MATPUYHOIO TOIIOJIOTI€I0 Ha IIOBHICTIO KEPOBAHUX KJII0YaX JBOCTOPOHHLOI
IPOBiZHOCTI. MeTa po60oTr: PO3BUTOK TeOpii MAaTPMYHUX IEPETBOPIOBAYIB IIJISIXOM CTBOPEHHSI HOBUX METOZIB
KEPYBaHHs B PaMKax HEJIETEPMiHOBAHUX CUCTEM 3 BUKOPUCTAHHSIM KOB3HUX PEXMMIB IS [IOKPALIEHHS SIKOCTI
BXiJIHOI Ta BUXiZHOI €JIEKTPOEHEPTii TepeTBOPIOBaYiB. METOIM NOCIIIKEHHS: METOAM TEOPIl cUCTEM i3 3BMIHHOIO
CTPYKTYPOIO; METOIY SIKiCHOI TeOpii IMHAMIYHMX CHCTEM; BEKTOPHA ajre6pa; METOAY N1€PETBOPIOBAHHS KOOPMHAT;
METO/, IPOCTOPOBUX BEKTOPIB; TEOPIisl €JIEKTPUYHUX KiJl; METOIY TEOPii KiHII€BUX aBTOMATIB; MaTeMaTU4YHE
MOJeJII0BaHHS IPOBOANIIOCH B cepenoBuilli MATLAB; kpoc-emynsitop dSpace, Code Composer Studio. TeopeTuusi
Ta [IPaKTU4HI pe3yJIbTaTy i HOBM3HA: Briepiie 3arporoHOBAHO BEKTOPHY CTPATETiI0 CUHTE3Y CTPYKTYP KEPYBaHHS
MII B Kn1aci cuctem i3 3MiHHOIO CTPYKTYPOIO Ta KOB3HOMY PEXKUMI, 110 BUKOPUCTOBYE TPUBMMIDHUI BEKTOP 1714

($hopMyBaHHS IPOCTOPOBUX BEKTOPIB BUXiAHOI HAIIpyru Ta BxifHOro ctpymy MII; po3po6sieHO CUMIIIEKCHUM METO],



KepyBaHHs MII, SIKnii Bifpi3HSIE€TbCS MiHIMAIBHO MOXKJIMBYMU 3HAYEHHSIMU MOJIYJIiB BEKTOPIB (pa30BUX MIBUAKOCTEN
Ta 3abe3reyye OTPUMaHHS 33/1aHOi HAIIPYTy 3 HYJIbOBOIO CTAaTUYHOIO Ta MiHIMaZIbHO MOXJINBOIO AMHAMIYHOIO
1oxmOKamu,; BIIeplIe POBEEHO JeKOMII03ULi0 popMali3oBaHOTO BEKTOPHOTO MeToAy KepyBaHHS MII, 110
II0JISITa€ Y BUBHAUEHHI CIiBBiJHOLIEHB, Ki JJO3BOJISIIOTh 3 TEOMETPUYHOTO MIPEICTABIEHHSI OTPMMATH aHAJIITUMHUM
OIMC BEKTOPHOI'O MOJYJISITOPA; 3alIpPOITOHOBAHO HOBY KiHIIEBO-aBTOMAaTHY MOJEJb CUCTEMHU KepyBaHHS MII, mo
BiZIPi3HS€THCS MOKJIMBICTIO JOCJIiIPKEHHS IIPOLIECIB 32 JOITOMOTOI0 YMCEJIbHUX METO/IB aHAJI3y Ta TEXHIYHOI
peaizauii Ha 6a3i eAMHOr0 MaTeMaTU4YHOro onucy. [Ipeamer i CTyIiHb BIPOBAIKEHHSI: BUKOPUCTOBYIOTHCS B
PO3pobKax 3aropizbKoro eaeKTpoanapaTHOro 3aBoAy, HAyKOBO-BUpoGHUYOro nianpuemctsa ,,KEIT”, HBO
»[lepeTBOpIOBaJIbHA TeXHiKa” | pEKOMEH/IOBaHi [J1s1 BAKOPUCTAHHS B HaBYasibHOMY nipoueci HTYY ,KIII", HTY XIII”,
3anopisbkoi JIA MOHY. EdbekTuBHiCTh BIIpoBayisKeHHs: 30ibllIeHHs K.K.JI. KOMIJIEKTHUX eJIeKTPONPUBOLIB Ha 2%

Cdepa BuxkopuctanHs: [linpreMcTBa €J1€KTPOTEXHIYHOTO IPOPi0. (IUB. IPOILOBXKEHHSI).

2. The object of research: The processes of frequency and voltage conversion using static semiconductor
converters of matrix topology with a fully controlled bidirectional semiconductor switches. The purpose of
research: The development of the theory of matrix converters by creating new control methods within the
undetermined systems with sliding modes to improve the quality of the input and output electrical power of
converters.. Methods of research: methods of the theory of variable structure systems; methods of the qualitative
theory of dynamical systems; vector algebra; coordinate transformation methods; the method of space vectors; the
theory of electrical circuits; methods of the theory of finite automata; mathematical modeling has been carried out
in MATLAB environment; cross-emulator dSPACE, Code Composer Studio. Theoretical and practical results and
innovations: Vector strategy of synthesis of matrix converter control structures in the class of systems with
variable structure and sliding mode has been proposed for the first time. It uses a three-dimensional vector to
generate the output voltage and input current space vectors of matrix converter for generalized loads. The simplex
method implemented in within the vector strategy, wherein the minimum possible values of the vector of the
phase speeds and provides a predetermined voltage with zero static and dynamic minimum possible errors has
been designed. Decomposition of formal vector method under matrix converter control, which is to define
relationships allowing to obtain analytical description of the vector modulator from the geometrical
representation has been performed for the first time. A new finite state machine model of matrix converter control
system, wherein the possibility of studying the processes by means of numerical methods of analysis and the
technical realization based on a unified mathematical description has been proposed. A subject degree of
introduction: used in the development of Zaporizhzhya electrical equipment plant, Scientific and Production
Enterprise "KEP", Scientific and Production Association "Power conversion equipment"; recommended for use in
the educational process of NTUU "KPI", NTU "KhPI", Zaporizhzhya GIA MONU. Effectiveness of implantation:
increase efficiency of complete electrical drives up to 2%. Sphere of use: electrical engineering companies. .
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