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Tema gucepranii:

1. MeToau i 3ac061 KOHTPOJIIO CTaHy {30411l Ta CTPyMy BUTOKY TpoJieiibyca

2. Methods and means of monitoring the insulation and leakage current trolley

Pedepar:

1. O6'eKT BOCIIIKEHHS - NIPOLeC 3MiHU TEXHIYHOTO CTaHy OCHOBHUX €JIEKTPOTEXHIUHUX BY3J1iB TPOJIEIOYCiB; METOIO
pO6OTH € MiABULIEHHS JOCTOBIPHOCTI KOHTPOJIIO 1301411l Ta CTPYMY BUTOKY TPOJIE0yca 3a paxyHOK
BI,OCKOHAJIEHHSI METO/IiB i 3aC06iB BU3HAYEHHSI CTaHYy i30J1s111ii OCHOBHUX €JIEKTPOTEXHIYHUX BY3JIiB Ta CTPYMY
BUTOKY; BUKOPUCTaHi METOAM TEOPil aBTOMAaTUYHOTO KEPYBAHHS [IJIS aHAJIi3y Ta BIOCKOHAJIEHHSI MaTeMaTUYHOI
MOJI€JIi KOHTPOJIIO 130714111 Ta CTPYMy BUTOKY; T€OPIii KiIHLIEBUX aBTOMATIB [JIs1 CUHTE3Y CTPYKTYPU IIPUCTPOIO
KOHTPOJIIO CTPYMY BUTOKY, T€OPii HEUiTKUX MHOXKMH 1711 TOOYJOBM MAaTEMAaTUYHOI MOZETI, sIKa 3a6e31edye
KOperyBaHHS 3Ha4€Hb OIOPIB i30JIA11il; TeHeTUYHMX aJITOPUTMIB - 1151 HAJIAroiKeHHsI pOOOTH HEYiTKOI MOJieJIi;
aHaTITUYHI MOXKJIMBOCTi KOMII'IOTE€PHOI anre6pu - M1J1sl MOJIeII0BaHHS AUHAMIYHUX MPOILIECiB; TEOPETUYHI
pe3yJIbTaTU - BCTAHOBJIEHA 3aJI€KHICTb 3MiHM HAIIPYTX Ha 3Pa3KOBill EMHOCTI Bifj OMIYHOIO OIOPY i30J1411ii, B KOJIO
SIKOI BOHA BKJIIOUEHA, 1O MOKJIAZEHO B OCHOBY BI,OCKOHAJIEHHS METOly BUSHAUYEHHS OMIYHOT'O OIOPY, SIKUH Ha

BiMiHY BiJ BimoMux MiHiIMi3ye BILJIUB EMHICHOTO OIIOPY Ha BUMIipIOBaHHS OMIYHOTO OIOPY i30Ji4Lii Tposeiodyca.



BusasiieHi 3aKOHOMIPHOCTI 3MiHM Hanpyr >KUBJIEHHS MTO3UTUBHOTO Ta HETATMBHOTO I10JII0CA BiTHOCHO KOpITyca y
[epexifHUX peskuMax pobOTH eJIeKTPOIIPUBOLLY Bifl EMHICHOTO OIOPY i30J141ii, SIKi TOKJIaZeHi B OCHOBY
MaTeMaTU4HOI MOJIeJli i30J1411ii, 0 I03BOJIsIE BU3HAYATH €MHICHY CKJIa[0BY OIIOPY Ha MapUIPyTi, HE BiAKIIIOYal041
TPOJIENOYC Bif, MEpPEXi XXUBJIEHHS. BCTaHOBIIEH] 3a71€XKHOCTI TapaMeTpiB i30J141ii Tposeitbyca Ta cucTeMu
SKUBJIEHHS Bif, BIUIMBY HAaBKOJIUIIHBOTO CEPENOBUIIA, & CAME TEMIIEPATYPU Ta BOJIOTOCTI, SIKi IIOKJIAJIEHI B OCHOBY
METOJy KOPUT'YBaHHSI BU3HAYEHUX NTapaMeTpiB i30J1s1ii Tposieiibyca Ta cucTeMU XUBJIEHHS. BIockoHanieHo MeTof,
KOHTPOJIIO CTPYMY BUTOKY, SIKUI MOKJIQZEHU B OCHOBY PO3POOKU IIPUCTPOIO, 1110 Ha BifMiHY Bifi BilOMUX [103BOJISIE
BU3HAYMTHU JiJISTHKY 3 [TOIIKOKEHOIO i30JI51i€10 Ta MiABULATYA SOCTOBIPHICTh KOHTPOJIIO CTPYMY BUTOKY
TpoJieribyca. IIpakTUyHi pe3ysibTaTu - CTBOPEHO KOMIT'IOTEPHY MOJI€JIb KOHTPOJIIO CTPYMY BUTOKY TpoJienoyca y
cepenosuuli Matlab Simulink, sika 703BoJIsIE IBUAKO [IPOBECTU JOCJII)KEHHS B3aEMOBILIIMBY i30J1511ii cucTeMU
SKMBJIEHHS Ta {30111 TpoJsielibyca Ha CTPYM BUTOKY TpoJjieiibyca. PO3p06yieHO CTPYKTYPHY CXEMY Ta aJITOPUTM
pO6OTH MiKPOIIPOLIECOPHOTO 3aC00y KOHTPOJIIO i30J1411ii Ta CTPYMy BUTOKY TPOJIeiOyca, 10 J03BOJIsi€ BUBHAYATHU Ta
KOPUI'YBaTH 3HAUEHHs [TapaMeTpiB i30Js1ii He BigK/I04ayu Tposieioyc Bif, Mepeski )KUBJIEHHSI, KOHTPOJIIOBAaTU
3HAUEHHS BUMIPSIHOTO Ta BU3HAYEHOTO iMITal[iiHOTO CTPYMY BUTOKY, BU3BHAUATH AiJITHKY 3 IIOLIKO/KEHOIO
i3oss111i€10 e1eKTPOTEeXHIYHOro 061aHaHHs. CTyNiHb BIPOBAIKEHHSI - Pe3yJIbTaTy POOOTU BIIPOBAIKEHO B
KomyHanbHOMY HifipreMcTBi "BiHHUIIbKE TpaMBalHO-TPOJI€I6yCHE yIIpaBiliHHA" Ta B HAaBYaJIbHUI [TpOLiecC
BinHuipKoro HaljjoHaJIbHOTrO TeXHIYHOrO yHiBepcureTa. Cdepa (ranysb) BUKOPUCTaHHS - MiATIPUEMCTBA, SIKi

EKCILIYyaTyIOTb CHCKTPOPYXOMI/IIu/I CKJ1am.

2. Object of the research - the process of major changes technical condition of electrical nodes trolleybuses; the
aim of work is raising credibility of control isolation and leakage current of trolleybus by improving the methods
and definitions funds condition of electrical insulation of major nodes and leakage current; using automatic control
theory methods for analysis and improvement mathematics models control of isolation and leakage current;
theory finite automatics for synthesis structure device control leakage current, fuzzy theory for building a
multitude mathematics models, which prove adjusting values insulation, genetic algorithms - to adjust work fuzzy
model; analytics abilities of computer algebra - for modeling dynamic processes; theoretical results - changes in
voltage dependence installed on sample capacitor vessels such ohmic resistance insulation in circle which
included, that the provisions in the framework of improving the method for determining the ohmic resistance,
which excellence in such minimization effect of famous capacitor resistance to ohmic resistance insulation of
trolleys. Detected patterns of changes voltage nutrition positively and negatively pole regarding the case in
transient modes work electric drive where capacitors insulation resistance, which used for base of models
mathematical isolation, that helps definite capacitors parts in resistance in its route not turning of trolleybus from
the network. Detected dependence parameters insulation trolleys and systems nutrition from impact
environment, namely temperature and humidity, which based to the method of adjusting parameters definition of
insulation trolleys and systems nutrition. Improved methods of control leakage current, which provisions based
device developments in excellence here of famous gives capability definite plot of crash isolation and raise the
credulity of control leakage current of trolleys. Practical results - created computers model of control the leakage
current of trolleys in environment Matlab Simulink, that allow quickly research mutual influence of nutrition and
insulation system insulation on talk leakage current of trolleys. Designed structure scheme and algorithm work
microprocessor device control and isolation leakage current of trolleys, that allow definite and adjust parameters
insulation value, not turning off trolleybus from the network, control importance measured and definitely imitation
leakage current, definite plot with crashed insulation of electrical equipment. Degree of introducing - the results
of work in communal introdused the enterprise "Vinnitsa tram and trolleybus management" and in the academy
process Vinnytsia National Technical University. Scope (area) uses of - enterprise, using electrical train.
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