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®oto 4 3arayibHUI BUTIISA IEPETBOPIOBaYa Ha ®oto 5 TemnoBuii cTaH e1eMEHTIB
3aMiHy IITaTHOTO NEPEeTBOPIOBAYA i1 Yac CTEHIOBHX
BUIPOOYBaHb

3amraHoBaHO OOCTCKECHHS CTaHy CICKTPOHHHX KOMITOHCHTIB IICpCTBOPrOBA4Ya I'Ii,II
JacC 3HaXOIKCHHA TCIIJIOBO34 Ha CGpBiCHI/IX onepauiﬂx 4CproBoro nMUKIiIy.

[1] ES44ACi specifications at a glance. URL: https://www.wabteccorp.com/locomotive/heavy-haul-
locomotives/es44aci-locomotive (1ara 3Bepuenns: 01.11.2025).

VIIK 629.4

BU3HAYEHHSA ITIOTYKHOCTI TAT'OBOI'O EJIEKTPOITPUBOY
MOTOPHOI'O BAT'OHY EJIEKPOIIOI3JA

DETERMINATION OF THE POWER OF THE TRACTION ELECTRIC DRIVE
OF AN ELECTRIC TRAIN MOTOR CAR

kano. mexu. nayk JI.B.Ogep’anosa, K.I. leanos
Hayionanonuii mexniunuu ynigepcumem
«Xapkiscokutl nosimexuiynutl incmumymy, (m. Xapxis)

L. Overianova, PhD (Tech.), K. lvanov
National Technical University «Kharkiv Polytechnic Institutey, (Kharkiv)

[Tpumickki 3ami3HMYHI TEPEBE3CHHS € 3PYyYHUM CIOCOOOM 3abe3redeHHs
MOOUTIBHOCTI HACENIEeHHS Yy MeXaxX MICBKHX arjoMepaiiid Ta MPUMICBKUX
tepuropiit [1]. Ix crabinbHe (yHKLiOHYBaHHS TNOTPeOye OHOBIEHHS PYXOMOTO
ckiany. lle mae 3a0e3nednTH BHUCOKI TATOBO-CHEPIETHYHI TMOKAa3HUKUA PYXOMOTO
CKJIaay, HU3bKUW BIUIUB HA HABKOJIMILHE CEPEIOBHILE, KOMGPOPT A MacakupiB
TOLIO.

JI1st mpUMICBKHMX MACaKUPCHKHUX MEPEBE3€Hb Ha €NEKTPU(]PIKOBAHUX IUISTHKAX
3ali3HUILIb BUKOPUCTOBYETHCSI MOTOPBArOHHWM EIEKTPOPYXOMHM CKIal, SKHUN
dbopMyeTbC 3 MOTOPHUX Ta TNPUYINHUX (HEMOTOpHUX) BaroHiB. HasBHi
€JIEKTPOIIOI3/IU 3 TATOBUM KOJIEKTOPHUM E€JIEKTPONPUBOIOM CPOPMOBaHI 13 CEKIIH Yy
CKJIaJli OJJHOTO MOTOPHOTO Ta OJHOTO HEMOTOPHOTO BaroHy. Lle € Hacmigkom TOTO,
10 KOJEKTOPHI E€JEKTPOJABUTYHH MAarOTh HHU3bKI MHTOMI MOKa3HWKH MOMEHTY Ta
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MOTY)XHOCTI, BHACIIIOK 4YOro HEOOXigHO 30UIbLIyBaTH iX KUIBKICTh, 100
3a0€3MeunTH HeOOX1JH1 TeXHIYHI ITapaMeTpu eJeKTporioizaa [2].

[Tpy BHKOpPHCTaHHI TATOBOTO EJICKTPONPHBOJY Ha OCHOBI E€JIEKTPOJBHUTYHIB
3MIHHOTO CTpyMy (QCHHXpPOHHHUX, CHUHXPOHHHUX 1 T.A.), SIKI MalOTh BHIIl IHUTOMI
MOKa3HUKA MOMEHTY Ta TOTY>KHOCTi, MOXJIHMBO (OpPMYBaHHS €JIEKTPOMOi3diB 3
PI3HOIO KUTBKICTIO MOTOPHUX Ta HEMOTOPHHUX BaroHiB.

Jlis  BW3HAYEHHS BIUIUBY CKJIAJICHOCTI  €NEKTPOIOi3y Ha  TATOBHU
€JICKTPOTIPUBO/I BUKOHAHO PO3PaxXyHKH TMOTYXKHOCTI TSITOBOTO EJIEKTPOIPUBOIY
OJTHOTO MOTOPHOTO BaroHy MpH pI3HIM CKiIaneHocTi cocTaBy. llpu pospaxyHkax
npuiiManocs, mo HeoOX1AHO 3a0e3MEeYUTH CepeaHE MPHUCKOPEHHS MPH PO3TOHI A0
mBuakocti 60 km/rog e Hikde Hix 0,7 m/c’ [3]. Lle Bimmoimae posrony o
mBuakocTi 60 km/rox mpotsarom 23,8 c. Po3paxyHky BHKOHYBaJIMCA K 33j7ada IO
BHU3HAUEHHIO TPUBAJIOCTI PO3TOHY MpPH 3MiHI JOTHYHOI TMOTYXXKHOCTI MOTOPHHX
BaroHiB 3 BHUKOPHUCTAHHSAM TMOJIOKEHb Teopli Tiarum moiznie [4]. TlomepenHi
PO3paxyHKH MOKa3aJd, 10 CUJIa TATH IPU pyLIaHHI Ma€e OyTH sIKOMOTa BUIIOKO, TOMY
B pO3paxyHKax MpUIHSATO, 0 cuiia Tsru npu pymanHi cranoButh 200 kH. Ha puc. 1
MOKAa3aHO 3aJI€KHICTh JOTUYHOI MOTYXXHOCTI OJIHOIO MOTOPHOI'O BAaroHy Hpu pi3HIN
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Puc. 1. [IoTyXHICTh MOTOPHOT'O BaroHy
M — moTtopHuii Baros, I1 — npuuinHuii (HEMOTOPHMIA)

3 puc.l ciuigye, 1mo g BapiaHTIB CKJIAJEHOCTI €JEKTPOIoi3la, B SKUX
KUIBKICTh MOTOPHHMX BaroHiB OUIbINA 32 KITBKICTh MPUYIMHUX BaroHiB, MOTYXHICTb
TATOBOTO  €JIEKTPOIIPUBOAY  OJHOIO  MOTOPHOIO  BaroHy HE  IIEPEBHIILYE
800...1000 kBt. [lns BapiaHTIB CKJIQJIEHOCTI EJIEKTPOIOi3/ia, B SKUX KUIBKICTh
MOTOPHUX BaroHiB MEHIIA 3a KUIbKICTh TPHUYINMHUX, TMOTYXHICTh TSATOBOTO
€JICKTPONIPUBOY OJHOTO MOTOpHOTO BaroHy ckianae 1300...1500 kBt. Bbauaetbcs,
[0 BUKOPUCTAHHS MEHMIOI KUIBKOCTI MOTOPHUX BaroHiB CHPHUSATUME 3MEHIIIEHHIO
BUTPAT Ha TEXHIYHE OOCIYrOBYBaHHS TSATOBOTO EJIEKTPONPUBOAY, a TaKOX
noTpeOyBaTUME MEHIIMX KamiTalbHUX BUTpaT s Moro mnpuadanHs. biibiia
BEJIMYMHA TOTY>KHOCTI OJHOTO MOTOPHOTO BaroHy Ja€ MOXKJIMBICTh 3MIHIOBATH
CKJIQJICHICTh COCTaBYy, TUM CaMHM aJIallTyIOYu CKIAJEHICTh €JIeKTPOIOi3ay MiJ YMOBU
excrutyararii. TakuM YHHOM, TIOTYXKHICTh TSTOBOTO €JIEKTPOIPUBOAY OJHOTO
MOTOPHOTO BaroHy Mae ctaHoBUTH Onu3bko 1500 kBT, mpu upomy TAroBui
€JIEKTPOIPUBO Ma€ 3a0e3nevuyBaTi CUIy TSTH MPHU pylIaHHi, sika pisHa 200 kH.

60



[1] Yurpinos, B. PetpocrnekTHBHUI aHai3 MOKAa3HHUKIB IPUMICHKUX MACAXKUPCHKHUX MepeBe3eHb perioHanbHol ¢imii AT
«Vxp3anizuuisgy. Cmanuti possumokx exornomixu, 2024. Ne3(50), C.458-467. https://doi.org/10.32782/2308-1988/2024-
50-69

[2] Neshcheret, V., Ivanov, K., Overianova, L., Goolak, S., Riabov, le. Method of Defining Parameters of Traction
Characteristics for Suburban Multi-unit Trains. Transport Means - Proceedings of the International Conference, 2023,
1, pp. 487-492.

[3] 3abapuno . O. IligBumeHHS €()eKTUBHOCTI €NEKTPOPYXOMOTO CKJIAAY MOIBIHHOTO >KHUBJICHHS 3 ACHHXPOHHHUM
TSATOBHM IPHBOJIOM : JTHC. ... KaH/. TeXH. HayK : 05.22.09. [lninponeTpoBchk, 2015. 170 c.

[4] Cnamos, B. A. Tsaroei Ta ranbMoOBiI po3paxyHKH Ha pEHKOBOMY TPaHCHOPTI: HaBy. MOCIOHMK aJsl BY3iB /
B.A.Cnamos. — Jlyrancek : CHY im. B.ans, 2005. — 232 c.

YK 656.2.078.5:658.5.012.2

ADAPTATION OF THE ROLLING STOCK TECHNICAL
MAINTENANCE SYSTEM TO OPERATING CONDITIONS BASED ON
RISK ASSESSMENT
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PYXOMOI'O CKJIAZY 1O YMOB EKCILTYATAIIIL HA BA3I OLIIHKA
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The operating conditions of railway rolling stock require the implementation of
reliable, cost-effective, and risk-oriented maintenance systems (MS). Traditional
time- or schedule-based maintenance approaches do not adequately account for the
variability of operating conditions and the actual technical condition of components,
which often leads to premature or, conversely, delayed repairs. Under these
circumstances, the transition to adaptive maintenance systems capable of utilizing
predictive models and big data analytics becomes increasingly relevant [1]. An
important foundation for such an approach is provided by international standards on
risk management and RAMS, which define general requirements for the reliability
and safety of railway systems, namely EN 50126-1:2017 and I1SO 31000:2018.

Risk-oriented management makes it possible to assess the probability of failures
and the severity of their consequences [2], which is particularly important for
complex technical systems with long life cycles, such as railway rolling stock. At the
same time, the development of digital technologies and intelligent diagnostic tools
creates favorable conditions for the formation of adaptive maintenance systems that
integrate condition monitoring, forecasting, and risk assessment.

During the operation of rolling stock, a wide range of technical risks arise,
associated with wear, failures, and degradation of mechanical, electrical, and
electronic systems. Typical risks include failures of bearing assemblies, degradation
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