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Tema guceprauii:
1. TlokpauieHHs eJ€KTPOMArHiTHOI CYMiCHOCTI IEPETBOPIOBAYi TATOBUX MiACTaHLIiN [IOCTIHOTO CTPYMY 3 >KUBJISTYOIO

Ta KOHTAaKTHOIO MEPEXXaMU

2. Improvement of electromagnetic compatibility of traction substation convertors with supply grid and catenary

Pedepar:

1. O6'eKT HOCiIKEHHS: eJIeKTPOMAarHiTHa CyMiCHICTb IEPETBOPIOBAYIB TATOBUX MiICTAHIiH TOCTIIHOTO CTPyMY 3
JKUBJISIYOIO T KOHTAKTHOIO Mepeskamu. MMeTa NOoKpalleHHs €JIeKTPOMarHiTHOI CyMiCHOCTI IIepeTBOPIOBAYiB
TATOBUX MiJCTAHLiN IOCTIMHOIO CTPYMY 3 JKUBJISTYOIO | KOHTAKTHOIO MEPEXKEIO IJISIXOM 3aCTOCYBaHHS aKTMBHUX
TprudasHUX BUNIPSMIISYIB 3 KOPEKIielo KoediljieHTa MOTyKHOCTi. MeTOoM [OCiIyKeHHS: KIaCU4YHa Teopis
€JIEKTPUYHUX KiJl; YMCesIbHi MeTonu pimeHHs cucteM audepeHLialbHuX i anrebpaiyHuX piBHSIHbB; METOIU PSIiB
dyp'e; yacTOTHI MeTOY TEOPii aBTOMAaTUYHOIO KEPYBaHHS], @ TAKOXK I1aKeTH KOMII'IOTepHUX ITporpam Matlab i
MathCad. TeopeTuyHi Ta IpaKTUYHi pe3yJIbTaTU: OTPUMAaHi aHAIITUYHI CIiBBiIHOIIEHHS, 1IJ0 BU3HAYAlOTh
3aJIEXKHICTb MAKCMMAJIbHOI 4aCTOTH KOMyTallii KiouiB 1BopiBHeBoro ABH 3 ricrepesuchnoro CV 'y QpyHKuii

NapaMeTpiB )KUBJISYOI0 MepeXi, cxemu ABH, HaBaHTa)KeHHS Ta aMIUIITyI4 FiCTEPE3MCa; BU3HAYEHA PETYJII0OBAJIbHA



XapaKTepuCTrKa BUXifgHOI Hanpyru ABH; oTprMaHni aHamiTU4Hi 3a71€;KHOCTI CIIEKTPIiB BUXiIHOI HANIPYTU Ta BXiZHOTO
CTPyMY ABOPiBHEBOTO, TPUPiBHEBOTO Ta KoMneHcauinHoro ABH Bin gactoTu IIIM i yacToT Mepexi; BUKOHAHO
CHHTE3 CUCTEM YIIPABJISIHHA IBOPiBHEBOrO, TPUPIBHEBOTO Ta KOMIIEHCALinHOro ABH, $Ki peasni3yloTs HOJINIIEH]
nokasHuky EMC. HaykoBa HOBM3HA: BIeplle OTPYMaHa PEeryJsoBajbHa XapaKTepYMCTUKa BUXinHOI Hanpyru ABH 3
ricrepesucHolo CV, sika BioOpaskae aHaliTUUHY 3aJI€XKHICTh BUXigHOI Hanpyru ABH y ¢yHKuii napameTpiB Hanpyru
JKUBJIEHHSI, HaBaHTaKeHHs ABH Ta perysoBanbHOro KoedilieHra 19mM644, 0 BUBHAYAETHCA BiIHOMEHHIM (Pa3HOTO
CTPYMY 10 BXifHOI pa3zHoi Hanpyryu. OTpMMaHa peryJioBajlbHa XapaKTEPUCTHKA [03BOJISIE 3POOUTH OLIHKY
CTiliKocTi po6oTu ABH B fiana3oHi peryiaioBaHHS HalIPyry; BIEPIIe BU3HAYEH] aHAJIITUYHI BUPa3y, O BU3HAYAIOTh
3aJIeXKHICTb MAaKCUMAaJIbHOI YacTOTH KOoMyTallii 1BopiBHeBoro ABH 3 ricrepesucHoto CVY, sk QyHKLis Bim napameTpis
JKUBJISTYOi Mepexxi, cxemu ABH, HaBaHTaXeHH$ Ta aMIUIITy4 ricrepesrca. Po3po6iieHi BUpasu [03BOJISIIOTh Ha
cTafii MpOEeKTyBaHHS BUBHAYMTH YAaCTOTY KOMYyTaLii KJII04iB, 0 HEOOXiIHO [JI1 BUOOPY eleMeHTHOi 6a3u ABH Ta
BM3HA4YEHHS BTPAT IOTY>KHOCTI B HbOMY; OTPMMAaHI aHaJIITUYHI BUpas3y, 110 BU3HAYAIOTh 3aJIEXKHICTb CIIEKTPIB BUIIUX
rapMOHIK BXiZJHOTO CTPyMY Ta BUXiZJHOI HAIIPyT'¥ ABOPiBHEBOrO Ta TpUpiBHEBOro ABH 3 cucreMamu yrpaBiliHHS 3
IBOCTOPOHHBbOIO IIIM Bif 4yacTOTH MOLYJIALII Ta YaCTOTU XXUBJISTY0i MEPEXKI, 1[0 I03BOJIsSIE BU3HAYUTU [TOPSIIKU
BUILMX FaPMOHIK Y MepeskaxX Ta CIPOCTUTH PO3POOKY MapaseabHUX (PilbTpO-KOMIIEHCYIOUUX IIPUCTPOIB; Blieplie
po3pobiieHa cucTema ynpasiaiHHs KomneHcauiiHoro ABH 3 IIIIM, sika 3a paxyHOK CHHXPOHi3allii KaHaJliB KepyBaHHS
OKPEMHUX MOCTIB 3 3CyBOM OIOpHOro curnany IIIM Ha KyT 3CyBy, J03BOJISIE Peasi3yBaTy B3a€EMHY KOMITEHCALLil0
BULIMX FAPMOHIK BXiZJJHOrO CTPYMY Ta BUXiZHOI HAIIPYTH, YUM JOCATa€ThCS MIOKPAIEeHH [I0Ka3HUKiB EMC:
Koe@ilieHT rapMmoHiiiHux crnotBopeHs (KI'C)<2%; koediuienT notyskHocTi (KI1)>99%; ynocKoHaneHi aropuTmMu
yIIPaBJliHHS IBOPiBHEBOTO Ta TpUpiBHEBOro ABH, sKi ocHOBaHi Ha nBocTOpOHHIN 1M, sKi peasni3yloTs pouecu
BUIIPSIMJIEHHS Ta peKynepaliii 3 Bucokum piBHeM EMC: KI'C <5%, KIT >99%. CtymniHb BIIPOBa/IKE€HHS: pe3yJIbTaTU
IucepTallii BIpoBaIKEHO B PO3p0OOKax HayKOBO-BUPOOHUUYOTro 06'eqHanHs "BEPTHMKAJIL" (M. XapkiB), HAyKOBO-
mociipHoro iHcTuTyTy "XEM3" (M. XapKiB) Ta KOHCTpYKTOpChKOro 61opo "BO OBEH" (M. XapkiB), a TaKOX B
HapyasibHOMY Ipoueci YKpIY3T npu BUKIanaHHi KypciB "EseKTpoMarHiTHa CyMicHICTB", "OCHOBU IPOMUCIIOBOI
€JIEKTPOHIKM", Ta OUIIJIOMHOMY IIPOEKTYBaHHI CTYIEHTIB crienianbHocTen 7.092202 - "EleKTpUYHUN TPAHCIIOPT" Ta

7.092201 - "EneKTpuyYHi CUCTEMHU i KOMILJIEKCU TPAHCIIOPTHUX 3aCO06iB".

2. Subject of the research: electromagnetic compatibility of converters of the traction substation DC with the
power supply and contact networks The purpose of the study: improvement of electromagnetic compatibility of
converters for traction substations DC supply with contact networks by using an active rectifier with power factor
correction. Methods of the research: the classical theory of electrical circuits; numerical methods for solving
differential and algebraically; methods of Fourier series; frequency-domain methods of control theory and the
software packages Matlab and MathCad. Theoretical and practical results:the analytical expressions that
determine the dependence of the maximum switching frequency of the keys two-level active rectifier with
hysteresis control system as a function of parameters of the mains, the scheme of the MSA, load and amplitude of
hysteresis; defined control characteristic of the output voltage of the active rectifier. Scientific novelty: for the first
time obtained the control characteristic of the output voltage of the active rectifier with hysteresis control system;
first identified the expression defining the dependence of the spectra of higher harmonics of the phase currents
and the output voltage from the mains frequency and the switching frequency; first developed the system of
management compensation of the active rectifier. Implementation level: tthe results of the thesis are embedded in
the development of scientific and production Association "VERTICAL", scientific-research Institute "KhEMZ" and
design Bureau "WO OWEN", and also in educational process of Ukrainian state University of railway transport.
Scope of applicability:semiconductor converters of electric power, railway transport
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