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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
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IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil TEXHIYHMIA yHiBEpCUTET "XapKiBChKUIA
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Kopg 3a €IPIIOY: 02071180
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTuyHHUX pyoOpHK: 20.55.03, 20.63

Tema guceprauii:
1. Mogeni, MeToau Ta MporpaMHi KOMIIOHEHTU GOPTOBOI KOMITIOTEPHOI CUCTEMU AU3eJIb-T1013]1a

2. Models, methods and software components of the diesel-train onboard computer system

Pedepar:

1. Inceprauifina po60Ta IPUCBIYEHA BUPIIEHHIO HAYyKOBO-ITPAKTUYHOI 331a4i, sIKa T10JIIrae B po3po0JIeHH] Ta
IOCJIiIKeHHi Mofiesiell, MeTOIiB Ta IPOrPaMHUX KOMIIOHEHTIB 60PTOBOI KOMITIOTEPHOI CUCTEMU KEPYBaHHS
IA3€Jb-TI0I3/1a 3 METOI0 YTOYHEHHS METOJIa TATOBUX PO3PaXyHKIB. B nuceprariii 3anrporioHOBaHO METO[, i
IIPOrpaMHUI KOMIIOHEHT, SIKMI BUKOHYE ifjleHTH]iKaliio IapaMeTpiB MoZeJi Ju3esb-110i3[1a Ta BpaxoBye 3MiHY
[apameTpiB eJIEKTPOIPUBOJA I1if YaC Pyxy OU3€JIb-TI0i37a, a TAKOXK 31iMCHIOE MiACTPOIOBAHHS IIapaMETPIiB MOZeIti
€JIEKTPOIIPMBOJIA B PE€aJIbBHOMY 4acCi, 10 JO3BOJISIE TOYHIIIE PO3PaXOBYBAaTH KEPYIOUi BIIJIUBU [J1S1 KEPYBAHHS
06'eKTOM. PO3p06sieHO MeTOJ, i TPOorpamMHui KOMIIOHEHT, SKUI peasi3dye po3paxyHOK BeJIMYMHU CTPYMY CTaToOpa
KOKHOT'O TATOBOT'O aCUHXPOHHOTI'O ABUTYHA HE I10 CEPELHBOMY, a T10 Iil0YOMY 3HAYEHHIO MOrO ME€PIIOi FapMOHIKY,
IO [103BOJINJIO YTOYHUTH 3aKOH KePyBaHHS eJleKTponepeadeio. Po3po6aeHo MaTeMaTUYHy MOJIEb, SIKa 103BOJISIE

IIPOBOJIATH JOCJIiTKEHHS IIPOLIECiB B eJIeKTpoIiepeadyi, IKi BUHUKAIOTh [IpY OOKCYyBaHHi. 3alIpOIIOHOBAHO METO, Ta



[IPOTPaMHUII KOMIIOHEHT BUSBJIEHHS OOKCYBaHHS KOJIICHUX Map IU3eJIb-110i3/1a 3 BUKOPUCTAHHSIM HEYIiTKOI JIOTiKH,
3aCTOCYBAHHSI SIKOTO JJO3BOJIMJIO BUSIBJISITU CUHXPOHHE Ta iHIWBinyajbHe OOKCYBaHHS, CKOPOTUTH YacC BUSIBIIEHHS
OOKCyBaHHS Ta MiJBULIUTU TATOBi BJIACTUBOCTI NU3€Jb-110i31a. PO3p006JIeHO MPOrpaMHUil KOMIIOHEHT, SIKUM
peastizye aropuTM poboTU PEKYPEHTHOI HEMPOHHOI MEPEXKi, sIKa NOPsiH, 3 BUSIBJIEHHSM BilIXUJIEHHS [IapaMeTpiB Bif,
ONTUMAJIbHUX 3HAUY€Hb Ha KOXKHIl MO3U1lii KOHTpoJiepa MallMHiCTa 3a6e31edye OlepaTUBHUM KOHTPOJIb
IIepeBUILeHHS I'PAaHUYHUX 3HAa4eHb [1apaMeTpPiB 00'eKTa Ta BU3HAYaA€ IIPOLIECH, 1110 IIOB'SI3aHi 3 By3/laMU 00'€KTa, SIKi
[IPaLIOIOTh y MO3aLTATHOMY PEXXUMI, 110 MiIBULIUIIO SIKiCTb KOHTPOJIIO Ta [iaTHOCTHKU CTaHy JU3€Jb-T10i312a.
[IpoBeneHI eKCIIEpUMEHTAIIbHI LOCIIIKEHHS BLOCKOHAJIIEHOI KOMII'IOTEPHOI CUCTEMU KEPYBAaHHS IM3€/b-T10i31a
JEJI-02 sk Ha piBHI MaTeMaTUYHOTO MOJIEJIIOBaHHSI, TaK i Ha peajlbHOMY O0'€KTi, IiATBEpAUIN JOCTOBIpHICTh

3aIPONIOHOBAHUX PillleHb 10 YTOYHEHHIO METO/IA TATOBUX PO3PAXYHKIB.

2. The dissertation solves the scientific and practical problem of development and researching models, methods
and software components of the diesel-train onboard computer control system to clarify the traction calculations
method. The dissertation proposes a method and a software component that identifies the parameters of the
diesel-train model and takes into account changes in the parameters of the electric drive during the movement of
the diesel-train, it also adjusts the electric drive model parameters in real time, which makes it possible to
calculate the control actions parameters to control the object. A method and a software component, that
implements the calculation of the stator current value of each traction asynchronous motor not by the mean, but
by the effective value of its first harmonic, have been developed, it made possible to clarify the law of the electric
drive control. A mathematical model, that allows to research the processes of the electric drive that occur during
slipping of the wheelsets, has been developed. A method and a software component for detecting the slipping of
the wheelsets of a diesel train using fuzzy logic has been proposed, the usage of which allows to detect a
synchronous and an individual wheelsets slipping, reduce the time of detection of the wheelsets slipping and
improve the traction properties of the diesel-train. A software component that implements the algorithm of the
recurrent neural network, which, along with identifying the deviation of parameters from the optimal values at
each position of the train driver controller, provides operational control of exceeding the object’s limit values and
defines the processes that are associated with the nodes of the object that operate in the abnormal mode, has been
developed. That improved the quality of control and diagnostics of the diesel-train. Experimental studies of the
improved computer control system of the diesel-train DEL-02, at the level of mathematical modeling and at the
real facility, confirmed the validity of the proposed solutions to clarify the traction calculations method.
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