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Pedepar:

1. Incepraliito NpUCBSYEHO BUPIIIEHHIO BaKJIMBOI HAyKOBOI 337ja4i — CTBOPEHHIO TPU(A3HUX HAIliBIIPOBIIHUKOBUX
IIEPETBOPIOBAYIB 3 IOKPAIl€HUMHU €HEPreTUYHUMU Ta MACOBUMU XapaKTEPUCTUKAMU. Y 6araTbox eJ1IeKTPUIHUX
MEpeXax i cucTemax HaliBIIPOBiHUKOBI IePEeTBOPIOBAYi € OIHUM 3 OCHOBHUX BUiB HABAHTAKEHHSI.
HaniBnpoBigHUKOBI IepeTBOPIOBaUi € [1J1s1 MEPEXKi )KUBJIEHHS HEJIiHITHMM HaBaHTaXXEHHSM, 1 10oro poboTa BIJIMBaE
Ha PEXXUMU POOOTH MePeKi, 0COOIMBO SKILO MOTYXXHICTb IEPETBOPIOBAYA i Mepexxi ciBpo3mipHi. Tomy npu
IIPOEKTYBaHHI SIK €JIEKTPUYHMX MEPEeX, TaK i HaiBIPOBITHNKOBUX [1IEPETBOPIOBAYiB HEOOXIZHO BPaX0OBYBaTH BILJIUB
poOOTH NIEPETBOPIOBAYIB HA MEPEXKY KMBJIEHHS. B CUJIOBIi1 €/1eKTPOHIlli OJHUM 3 HaUNOMUPEHIIUX
[IepeTBOPIOBAYiB € TpU(a3HM BUMIPAMIISY. CXeMU BUIPSIMIISYIB TPHU(PA3HOTO KUBJIEHHS 3aCTOCOBYIOTHCS B
OCHOBHOMY [1J11 JKUBJIEHHS CIIOXKMBAYiB CEPEIHBOI 11 BEJIMKOI OTY>KHOCTI. [IOKpallleHHs €JIEKTPOMAarHiTHOI

CYMICHOCTI B IUX CUCTEMAaX MOJKJIMBE 3 BUKOPHUCTAHHIM CXeM TpU(a3HUX BUMIPSIMIISYIB 3i 301/1b11€HOI0 MTyJIbCHICTIO.



JI711 po60TH TaKUX BUIIPSIMIISIUIB HEOOXiJHUM € BUKOPUCTAaHHS (Pa303CyBHUX TpaHCHOPMATOPiB abo
aBToTpaHcdopmaTopiB. BukopuctaHHs (a303CyBHUX MArHITHUX €JIEMEHTIB IOTipLIye MAaCOBi XapaKTePUCTUKU
[IepeTBOPIOBAYa, a NpH 361/IbLIEHH] ITyJIbCHOCTI BUIIPSIMJISYA YCKIIANHSETbCS IX KOHCTPYKLis. [ToKkpalieHHsl MacoBUX
XapaKTEPUCTHUK Ta €JIEKTPOMArHiTHOI CyMiCHOCTI MOXKJIMBE 3 BUKOPUCTAHHSIM €JIEKTPOHHOTO 3CyBY (a3 B
TpU(a3HUX BUMIPSIMIISYAX 3i 30iIbLIEHOO MYJIbCHICTIO. B qucepTauiiiHiil po60Ti 3alIPONIOHOBAHO CTPYKTYPY
0araToIlyJIbCHUX BUIIPSIMIISIYIB 3 €JIeKTPOHHUM 3CYBOM (a3 MyJIbCHICTIO Oisblie 12-TH, 1110 4,03BOJISIE TOJIMNIINATH
rapMOHIMHNMI CKJIaJ, CIIOXKUBAHOTO CTPYMY 32 PaxyHOK IiJBUIEHHS IIYJIbCHOCTI BUNIPSIMJISIYa, OTPUMAaHHS BUCOKOTO
KoedilieHTy IOTYKHOCTI 3a paXxyHOK BUKOPUCTAHHS «BiICTAIOUNX» i «BUMEPEIKAIYNX» KYTiB KEPYBaHHI.
OO6rpyHTOBaHO [OLiIbHICTh BUKOPHUCTAHHS [IOBHICTIO KEPOBAaHUX HAIiBIIPOBIZHUKOBUX KJII0UiB 3 3BOPOTHOIO
0JI0KYyI04010 3[1i0HICTIO B TpU(A3HUX BUIIPSIMIIIYAX 3 €JIEKTPOHHMAM 3CYBOM (as, 1110 [103BOJISIE OTPUMATH BUCOKHUIA
KoeilieHT 3CyBy MiXK BKMBAaHUM CTPYMOM i HAaIIPYrol0 IKepeJsia )KUBJICHHS 32 PaXyHOK YHi(ikarii
BUKOPUCTOBYBAHUX HAIMiBIPOBIAHMKOBUX KJIIOYiB. 3alIpOIIOHOBAHO BUKOPMCTaHHS HU3bKOYACTOTHOI IIUPOTHO-
iMITy/IbCHOI MORyJIsILii 1711 6alaHCYBaHHS BUXiIHUX HaINpyT MOLYJIiB TpUQa3HOro BUIIPSIMIISYA, 1110 JO3BOJISIE
peaslizyBaTu CXeMy IepeTBOpIoBaya 6€3 BUKOPUCTAHHS BXiJHUX Y3rOJ)KyBaJIbHUX €JIEKTPOMAarHiTHUX €JIEMEHTIB.
JocnigKeHi eJIeKTpOMAarHiTHi IpoLecy B TPU(A3HUX 6araTonyJIbCHUX BUIIPSIMIIIYAX 3 €JIEKTPDOHHUAM 3CYBOM (a3
IIPY BUKOPUCTAHHI IIOBHICTIO KEPOBAHMX HaIliBIIPOBIAHUKOBUX KJIIOUiB 31 3BOPOTHOIO OJIOKYIOUOIO 3[JaTHICTIO, 110
II03BOJIMJIO OTPMMATH OCHOBHI BUPAa3y IJIs1 OL[iHKYA KOMYTalilHUX BTPAT. 3allpOIIOHOBAaHi CXEMOTEXHIYHI PilIEHHS
6araToIyJIbCHUX BUIIPSIMIISIYIB 3 €JIEKTPOHHUM 3CYBOM (Pa3, MOXYTbh OyTH BUKOPUCTAaHI B pO3p00Li Ta IPOEKTYBaHHI
[IEPCIEKTUBHUX JIKEPEeJI ITOCTIMHOrO CTPYMY, 110 BUMArarThb [TIOKPAILEHNX MACOBUX [TIOKA3HUKIB, BiiTIOBIITHOCTI
BMMOTraM I10 eJIeKTPOMAarHiTHil cyMicHocTi. Hanpuksiaz;: — B HA3eMHOMY €JIeKTp0o0o06JIafiHaHHi aepOoIOpTiB, SIK
CKJIaJIOBa YaCTHHA KOMIIJIEKCY Ha3€MHOTO XUBJIeHHs JiitakiB 3x115 B 400 I'y 30-90 kBT; - B nepeTBoproBayax
4aCTOTH 3 JIAHKOIO IIOCTIHOrO cTpymMy npu nigkntodeHHi AC /AC nepeTBoproBava 6e31ocepesHbo 40 Mepexi

SKUBJIEHHSI, TOOTO 6€3 BUKOPUCTaHHS MacIITabyiounx TpaHchopmMaTopis.

2. The thesis is devoted to the solution of an important scientific problem - the creation of three-phase
semiconductor converters of alternating current to constant current with improved energy and mass
characteristics. In many electrical networks and systems, semiconductor transducers are one of the main types of
load. Semiconductor transducers are nonlinear for the power supply, and its operation affects the network
operating modes, especially if the power of the converter and the network are dimensional. Therefore, when
designing both electrical networks and semiconductor converters, it is necessary to take into account the effect of
converters on the power supply. In power electronics, one of the most common converters is a three-phase
rectifier. Schemes of three-phase power rectifiers mainly used for power supply to consumers of medium and high
power. Improvement of electromagnetic compatibility in these systems is possible using schemes of three-phase
rectifiers with increased pulsativeness. The use of phase-shift transformers or autotransformers is necessary for
such rectifiers. The use of phase-shift magnetic elements, worsens the mass characteristics of the converter, and
when the rectifier pulsity increases, their design becomes more complicated. Improvement of mass characteristics
and electromagnetic compatibility is possible with the use of electronic phase shift in three-phase rectifiers with
increased pulsatility. In the dissertation work the structure of multipulse rectifiers with electron phase shift of
pulses more than 12 is proposed, which allows to improve the harmonic composition of consumed current by
increasing the rectifier pulsity, obtaining a high power factor by using the "lagging" and "outgoing" angles of
control. The expediency of using fully controlled semiconductor keys with reverse blocking capability in three
phase rectifiers with electron phase shift is substantiated. The use of low-frequency pulse-width modulation for
balancing the output voltages of three-phase rectifier modules is proposed. The proposed circuitry solutions of
multi-pulse rectifiers with electron phase shift can be used in the design of advanced DC sources requiring

improved mass performance, compliance with electromagnetic compatibility requirements.
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