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Tema gucepranii:
1. TligBuimenHs QyHKUIOHAIBHOI 6€3M€KN PEMKOBUX KiJl B yMOBaX €KCILTyaTallii pyXOMOrO CKJIaZly 3 aCHHXPOHHUM
TATOBUM IIPUBOJIOM

2. Increasing functional safety track circuits under operating conditions of rolling stock with induction traction
drive

Pedepar:

1. O6'eKT mocCiIKEHHS: eIeKTPOMAarHiTHi IPOL,ecu B CUCTEMI "PENKOBE KOJIO KOHTAaKTHA Meperka - €JIeKTPOPYXOMUIA
ckian'" i ix BIIMB Ha 6e3reKy QyHKIiOHyBaHHS PEMKOBUX Kijl. MeTOo po6oTH € MifBuleHHs PyHKLiOHATIbHO]
0e3MeKu perKoOBUX Kijl B YMOBax eKCIulyaTallii pyxoMoro CKjasy 3 aCMHXPOHHUM TSTOBUM IIPHUBOJOM LIJISIXOM

3abe3rnevyeHHd ix eJ'IeKTpOMaI‘HiTHO'l' CYMiCHOCTi 3 CUCTEMOIO TATOBOI'O €JIEKTPOIIOCTA4YaHHA Tda HOBUMU B dMU



pyxomoro ckiany. [ToctaBjieHe HayKOBe 3aB/IaHHS BUPILlyBalach i3 KOPEKTHUM 3aCTOCYBaHHSIM Cy4aCHOTO
MaTeMaTU4HOro anapaty. HoBusHa: Brepiue po3po6s1eHo y3arajlbHeHy MaTeEMAaTU4Hy MOJleJib CUI0BuX Kisl EPC 3
ATTI, sixa ypaxoBye IIpOLieCu B CUJIIOBOMY TpaHc(opmaropi, 4q-S nepeTBopioBadi, iHBepTopi Ta oomoTkax ATII 3
BUKOPUCTAHHSM peajibHUX [apaMeTPiB CUJIOBUX KJIIOUIB, @ TAKOXK OTPUMAHO aHAJiTUYHUI PO3B'SI30K PiBHSHb
mogedi i ii peanizauito B naketi OrCAD PSpice; Bepiie po3po61eHO HayKOBE OOI'PYHTYBaHHSI 3alTPOIIOHOBAHOTO
METOJly CEJIEKTUBHOI KOMIIEHCAllii 3aBaj] B PEMKOBUX KOJIaX, CYTh SIKOTO IIOJISATa€ y 3MEHIIEHH] B PEMKOBUX KOJIaxX
TINIBKY TUX 3aBajl, YaCTOTH SIKMX 3HAXO[AThCS Y CMyrax po60TH KOJMHUX IPUIIMayiB pefKOBUX KiJl; BIIOCKOHAJIEHO
MaTeMaTU4Hy MOJIeJb BIUIMBY TSITOBOi MEPEXi 3 aKTUBHUM €KPaHYIOUMM IIPOBOIOM Ha PEMKOBI KOJIa;
BIOCKOHAJIEHO METO] BUMipIOBaHHS eJIeKTpOMarHiTHuX 3asap Bix EPC npu ix Bunpo6ysaHHsIX. Pesynbrat po6boTH
OyJ11 BUKOPUCTaHi IPY BUKOHAHHI HAyKOBO-JOCJIiAHUX pOOIT Ta B HaBYasibHOMY nponeci JTHY3T, a Takoxx nepenasi
y IT'ary nucraHuito curHanisanii ta 38'43ky Ogecbkoi 3ani3Huli. Pesynbraty quceprauii Ipu3HaveHi s
BUKOPUCTAHHS HA 3aJ1I3HUYHOMY TPAHCIIOPTI.

2. The object of study: the electromagnetic processes in the system "track circuit - contact network - electric
rolling stock" and their impact on the safety operation of track circuits. The aim of the thesis is to increase the
functional safety of the track circuits in operation of rolling stock with induction traction drive through their
electromagnetic compatibility with the system of the traction power supply and new types of rolling stock. The
stated scientific problem was solved with the correct application of the modern mathematical apparatus. The
novelty: first proposed mathematical model of power circuits ERS with ATP considering processes in a power
transformer, 4q-S, inverters and windings ATP using real parameters of power switches, analytical solution of the
model equations and its implementation in the package OrCAD PSpice; first developed a scientific substantiation
of the proposed method of selective compensation of interference in track circuits, the essence of which is the
reduction in track circuits only those noise frequencies that are in the bands work receivers track circuits; an
improved mathematical model of the traction network with an active shield conductor influence on track circuits;
an improved method for measuring the electromagnetic interference from the ERS during their tests. The results
were used in carrying out research work in the educational process DNURT and transferred to the Fifth signaling
and communication department of Odessa railway. The results of the thesis are intended for use on the railways.
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