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AHOTAIIISA

Oxpimenka Muxkonu Bonogumuposuda Ha TeMy «Po3poOaeHHs Mpono3uiii
1I0JI0 BUKOPUCTAHHS CYNEPKOHJIEHCATOPIB B CUCTEMI IMYCKY JU3€elis TEIJIOBO3IB 3
BUKOPHUCTAHHSM JIITIN-10HHUX aKyMyJISTOPHUX OaTapei»

Jlana Marictepchbka kBamiidikaiiiiHa poOoTa BKIO4ae B cebe 11 cnaiimiB
npe3eHTarrli, 124 apkyIniB nosICHIOBaJIbHOI 3anmucku ¢hopmaty A4, mo Biatodae 30
pucyHkiB, 10 Tabnuie, 33 niTepaTypHHUX JKEped.

Kir040Bi CII0Ba: TArOBUN PYXOMUI CKJIAJ,
CYIIKPKOHJEHCATOP, JITIM-IOHHA AKYMVJISITOPHA FATAPE,
3AITYCK TEIIJIOBO3Y.

OO'ekT  gocmikeHHS —  JTIM-lOHHA  aKyMyJsITOpHa  OaTapes 3
CYNEPKOHJEHCATOPOM Yy MpOIECl EKCIUTyaTallli Ha TATOBOMY PYXOMOMY CKIail
(TPC).

Meta pociikeHHsT € TOIIyK e(QEeKTHUBHOTO PIIICHHS [JIsl TEepe3ammycKy
JU3eIs TEeIJIoBO3a Ta BJIOCKOHAJEHHS CHUCTEMH HOT0o MYyCKy 3a JIOMOMOTOIO
CYIIEpPKOH/IEHCATOpA.

B marictepchbkiit poOOTI PO3TIISIAETHCS MiIBUIICHHS €HEProe)eKTUBHOCTI B
CUCTEMI «IU3€b FEHEPATOP — HAKOMIMYYBa4 €HEPTii» J03BOJISE 30LTBIIUTH TEPMIH
CIIy’)kOM, a TaKOX 3HU3UTH BUTpPATH Ha IEpeJYacHy 3aMiHy a0 Mo3aIIaHOBUM
PEMOHT JAM3elb-TeHEepaTopa € 3aMOPyKOI0 YCHIIIHOI peai3allii MJIaHiB 3 OCBOEHHS
MaHEeBpPOBO1 poboTH JoKOMOTHBIB cepii UME3.

ABSTRACT

Okhrimenko Mykola Volodymyrovych on the topic "Development of
proposals for the use of supercapacitors in the diesel locomotive starting system
using lithium-ion batteries"

This master's qualification work includes 11 presentation slides, 124 sheets
of explanatory notes in A4 format, including 30 figures, 10 tables, 33 references.

Keywords: TRACTION ROLLING STOCK, SUPERCAPACITOR,
LITHIUM-ION BATTERY, STARTING A DIESEL LOCOMOTIVE.

The object of the study is a lithium-ion battery with a supercapacitor during
operation on a traction rolling stock (TRS).

The purpose of the study is to find an effective solution for restarting a
diesel locomotive and improving its starting system using a supercapacitor.

The master's thesis considers increasing energy efficiency in the "diesel
generator - energy storage" system, which allows to increase the service life, as
well as reduce the costs of premature replacement or unscheduled repair of the
diesel generator, which is the key to the successful implementation of plans for
mastering the shunting operation of the ChMES3 series locomotives.



Beryn

AKTyallbHICTh POOOTH. BUKOpHCTaHHS HE3aICKHHUX JHKEPEN eHeprii B Ts3i
PYXOMOTO CKJIaay, TaKuX SK JITIH-I0HHI aKyMyJSTOpHI HaKOMWYyBadyi, JIae
MO>KJIMBICTh BUKOPUCTAHHS SIK T1IOPUIHOI TEXHOJIOTIT TATH, IO CHPUSIE 3HIKCHHIO
HABAHTAKEHHA II1J] 4YaCc BaXKHUX PEXKUMIB POOOTH JHU3EJIBHOrO TeHeparopa 1
BOJHEBUX MPOTOHHO-MEMOpPAHHUX EHEPTeTUYHUX YCTAHOBOK, TAaK 1 IOBHICTIO
ABTOHOMHOI.

3acTocyBaHHS aJbTEPHATHBHUX JDKEPENl €HEprii, MO0 BUKOPHUCTOBYIOTHCS
JUIsL TATOBOTO PYXOMOTrO CKIIaJly Ha MEpPEXl 3ajli3HMIlb, JHIIE HAaOyBae CBOTO
pO3BUTKY. MOHa KOHCTaTyBaTH, 1110 3aBJaHHS I10JI0 BIIPOBA/XKEHHS IAaHUX THUIIIB
JOKEpen eHeprii JJisi MaHEBPOBUX, MPUMICBKUX Ta IHIIMX JIOKOMOTHUBIB HE
BHUPIIICHO y TMOBHOMY 00CS31, OCKUIBKHM ICHY€E TpoOjieMa OOMEXEHOTIO pecypcy
aKyMyJIATOPHOTO Hakomu4uyBaya. TsroBuil pyxoMui ckjiaj, 00JaJHaHUN TATOBUM
aKyMyJIATOPHUM HAKOTIMYyBadeM sIK OCHOBHE ab0 TOAATKOBE JDKEPENIO CHEeprii,
BUMarae 0OMEKEHUX PEKUMIB pOOOTH.

[linBUILIEHHS €HEeproeEeKTUBHOCTI B CHUCTEMI <«JIM3€lIb TE€HEepaTop —
HAKOIMMWYyBa4 €HEPTii» 03BOJIsiE€ 30UIBIIUTH TEPMIH CIYKOU, a TaKOX 3HU3UTH
BUTPATH Ha MepenyacHy 3amiHy abo Mo3ariaHOBUI PEMOHT AM3Eb-TeHepaTopa €
3aMOpPYKOK YCHINIHOT peaii3alii IUTaHIB 3 OCBOEHHS MAaHEBPOBOI POOOTH
nokomotusiB cepii UME3.

OO0'exT  AOoCHmiDKEHHS —  JITIM-IOHHA  aKyMyJsiTopHa  OaTapes 3
CYNEPKOHJEHCATOPOM Yy MPOIIeCi eKCIUTyaTallli Ha TSATOBOMY PYXOMOMY CKiail
(TPC).

OO6nacTe gociikeHHs — ekcrutyartaniiiai xapakrtepuctuku TPC 3 JIIAb ta
CYTEpKOHJIEHCATOPOM Ta iX J1arHOCTUYHI TapaMeTpPH.

Meta pocmipkeHHST € TONIyK e(QEKTHUBHOTO PIIIEHHS [JIs Tepe3ammycKy
JU3eNsl TEMJIOBO3a Ta BJOCKOHAJICHHS CHUCTEMH HOTO IyCKYy 3a JIOTIOMOTOIO

CYIIEpKOH/IEHCATOpa.



Jlis MOoCSITHEHHST 3a3HA4€HOT METH B pOOOTI MOCTABJIEHO Ta BUPIIIEHO TaKi
3aBJIAHHS:

1. AHani3 ekcrutyaTaliiHuX NpudrH 3HmKeHHs pecypey JIIAB TPC;

2. Po3pobOka wmarematnunoi mozem JIIAB, mo no3Bonse omiHUTH Ti
3aJIMIIKOBUN PECYpC y BaXKKUX YMOBax ekcrutyarariii Ha TPC;

3. Po3poOka pekoMeHaliid MO0 3aCTOCYBaHHS METOIAMKHA BHU3HAUYCHHS
pecypcy JIIAB 3a ymoB ekcrutyatartii TPC

4. TlpoanamizyBaTu HalCydYacHIlll CHOCOOM 3amyCKy TeIUioBO3a Ta
BU3HAYUTH ONTUMAJIbHI BApIaHTH;

5. 3MozenoBaTH CXeMy €IeKTPUYHOro mycky B mporpami Matlab Simulink
Ta BUSHAYUTH PE3YJIbTaTH MYCKY;

6. Po3pobutn HeOOXiJHI mMapaMeTpu Ta HaJAaTH peKOMEHjauli 1

pO3pO6HI/IKaM CUCTCM IIYCKY TETJI0BO3IB.
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