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AHHOTALMA

B ycnosusx skcnayaTaLym JOKOMOTUBHOO Napka 1Cnosb3yeTcs NaHoBO-NpesynpeAnTenbHas cucTemMa Tex-
HMyeckoro obcnyxunsanus (TO) 1 TekyLLero peMoHTa 10KOMOTUBOB, Ha OCHOBaHWMN KOTOPOI OCyLLeCTBASeTCS
ynpas/ieHne 6e30TKa3HOCTbIO MyTeM peryimpoBaHns HOPM MeXPEMOHTHbIX NPoberos. PeryinposaHne HOpM
MEXPEMOHTHbIX MPO6Eeros NPOBOAUTCS A5 ONTUMMU3ALIMI PUCKOB OTKa3a JIOKOMOTVIBOB B MyTW C1eA0BaHNS, Ta-
KM 06pa3oM yCTpoeHa cucTema ynpasieHns 6e30TKa3HOCTbI0 TOKOMOTVBHOMO Napka. YcnoBsus peryampoBaHms
HOPM ME@XPEMOHTHbIX NPO6eros N0KOMOTUBOB OrpaHNYeHbl BHYTPEHHUMU HOPMATUBHBLIMU akTamMn KOMMaHU
moHononucta (OAO «PX/[») 1 NpUHUMAOT ANCKPETHbIe 3HaYeHns He 6onee Yem 20 % yCTaHOBNEHHbIX 3HaYe-
HWIA. 3a4acTyto peryinpoBaHe HOPM MEXPEMOHTHbIX MPO6Eros TIOKOMOTVBOB OCYLLECTBASETCH TObKO B CTOPOHY
yBeNNYEeHNs 13-3a NOMbITOK CHU3UTb 3aTPaThbl Ha 06CNYXMBaHMe 1 peMOHT. OAHaKO TaKo/ NOAXOJ He yunTbIBaeT
BO3MOXHOCTb YBENIMYEHWS 3aTPaT 3a CYeT NOCNeACTBII 0TKa3a B MyTW Cie0BaHUS U HENAaHOBOro PEMOHTA, UTO
XapakTepusyeT 6e30T4eTHOCTb NPUHATUSA JAHHOTO PELLEHNs, YTO SBASeTCS akTyaNbHOW Npo6aemMoii N0KOMOTVB-
HOro Kommnekca.

MpeactaBneHa CTaTUCTVIKA OTKA30B Y3/10B JIOKOMOTUBOB MO YKPYMHEHHbIM rpyrnnam 060pyA0BaHWs COrNacHo
¢dopme TO-15 «OTUET O HEMIaHOBOM PeMOHTE JIOKOMOTVMBOB» Ha [lalbHEBOCTOYHOI XXene3Hol Aopore, NCnob-
3YH0TCA METO/bI CUTYaLMOHHOTO aHan3a 0Tka30B JIOKOMOTUBOB.

B pe3ynbTaTe CUTyaLOHHOrO aHan3a 0Tka3oB JIOKOMOTWBOB YCTaHOB/EHbI AMMUTUPYHOLLE (HOPMbI MeXpe-
MOHTHBbIX NPO6eroB) rpynmbl Y3108 TIOKOMOTVBOB, ONPe/e/eHbl 3Tarnbl PeLLeHKs BONpoca 6@30THeTHOCTY NPUHK-
MaeMbIX peLleHnii B yCNoBUAX ONTUMM3aLMN HOPM MeXPEMOHTHbIX NPo6eros TOKOMOTUBOB.

LleHHOCTb NoNyYeHHbIX pe3y/bTaToB 3ak/1H4aeTcs B BO3MOXHOCTM COBEPLUEHCTBOBAHMS CUCTEMbI YIIPaBAeHNS
6€30TKa3HOCTbI0 JIOKOMOTVMBOB — cucTeMbl TO 1 peMOHTa B 061aCTV NPUHATUS peLleHns 0 rpagueHTe onTuMu-
3aL1MN HOPM MEXPEMOHTHbIX NPO6eros.

KnioueBble c/10Ba: 10KOMOTVBbI; PEMOHT; 6€30TKa3HOCTb; yrpaBaeHWe; HOPMbI; MEXPEMOHTHbI Npober;
pUCKK; 0TKa3
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ABSTRACT
Under the operating conditions of the locomotive fleet, a preventive maintenance and current repair system for
locomotives is used, on the basis of which reliability is managed by regulating the norms of overhaul runs. Regulation
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of the norms of overhaul runs is carried out to optimize the risks of failure of locomotives along the route, thus the
system for managing the reliability of the locomotive fleet is arranged. The conditions for regulating the norms of
overhaul runs of locomotives are limited by the internal regulations of the monopoly company (JSC Russian Railways)
and take discrete values of no more than 20 % of the established values. Often, the regulation of the norms of over-
haul runs of locomotives is carried out only in the direction of increase due to attempts to reduce the cost of main-
tenance and repair. However, this approach does not take into account the possibility of increasing costs due to the
consequences of a failure along the route and unscheduled repairs, which characterizes the lack of accountability in

making such a decision, which is undoubtedly an urgent problem for the locomotive complex.
The article presents the statistics of failures of locomotive units for enlarged groups of equipment according
to the form TO-15 “Report on unscheduled repair of locomotives” for the Far Eastern Railway and uses methods

for situational analysis of locomotive failures.

As a result of a situational analysis of locomotive failures, limiting (overhaul run norms) groups of locomotive
units were established, the stages for resolving the issue of the lack of accountability of decisions made under the
conditions of optimization of locomotive run overhaul norms were determined.

The value of the results obtained lies in the possibility of improving the system for managing the reliability of
locomotives — the system of maintenance and repair in the field of decision-making on the gradient of optimizing

the norms of overhaul runs.

Keywords: locomotives; repair; reliability; management; norms; overhaul runs; risks; failure
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BBEAEHUE

Bompoc 6e30TKasHOCTH JIOKOMOTHBHOIO ITapKa 3a
mocyefHYe 15 JIeT IBJsAeTCsI IIPeJMETOM JAUCKYCCUN
Ha IpeJIIpUATHAX sKeJIe3HOZ0POKHOIO TPaHCIIOPTa,
B Hay4YHO-UCCJIe0BaTeJIbCKUX MHCTUTYTaX U YHU-
BepcuTeTax. HecMOTps Ha pepopMaIiyiio CTPYKTYPbI
9KCIIJTyaTallud U PeMOHTa JIOKOMOTHBOB C KaKAbIM
TOJ{OM CTaTHUCTHUKA 0TKa30B II0Ka3bIBaeT OTPULATe b-
HYI0 IMHaMUKYy. Ha ’KeJIe3HOJOPO’KHOM TPaHCIIOPTe
HCII0/Ib3yeTCs IIaHOBO-IIpeAyIIpeiuTeIbHast CUCTeMa
TeXHUUYeCcKoro oociayxuBanusd (TO) U peMOHTa JIOKO-
MOTHBOB, B YCJOBHIX KOTOPOU peasinsyeTcs yIIpaB-
JIeHHe II0Ka3aTe/IIMH 6e30TKasHOCTH ITyTeM peTyJIH-
POBaHUA HOPM MeKPeMOHTHBIX IIP06eroB Ha OCHOBA-
HUU pacuopspkeHUsT OAO «PXK/» Ne 2796p?. C 1eibio
9KOHOMHH CPEeJICTB Ha 00CIy>KHUBaHUe U PEMOHT JIO-
KOMOTHBOB pPeryJupoBaHue (ONTHMH3ALHsI) HOPM
Me’KpPeMOHTHBIX IIPOOEroB 3a4acTyI0 OCYIeCTBIIAeTCS
B CTOPOHY YBeJIMUeHHs, OJHaKO TaKOH II0X0] He060-
CHOBaH, BBHJY TOTO YTO YBEJIMUUBAETCS PUCK BO3SHUK-
HOBEHWUSI 0TKa3a U ero II0CIeACTBUSI MOTYT IIPEBBICUTD
CTOMMOCTD IIJITAHOBBIX PEMOHTHBIX OIlepariii’.

[ pellleHHsI NJaHHOM IIP06JeMBl HEOOXOIHUMO
TIPOM3BECTH PEMH)KUHUPUHT CUCTEMBI OIITUMU3aIuN
HOPM Me>XPeMOHTHBIX IIPO0eroB U OIIPe/leIUThCS CO

CTpaTervel MPUHSATHUS PelleHus 110 U3MeHEeHUI0 rpa-
JIMEeHTa PEryJUpOBaHUs C YUIETOM 3KOHOMHUUECKOMH
1esiecoobpasHocTH [1].

ANTOPUTM ONTUMU3ALIUKN
YNPABJIEHWUA BE3OTKA3HOCTbIO
JTIOKOMOTHUBOB

Ha 1mtepBoM 3Tame cjefyeT BBIeJIUTh IPYIIIIBI y3-
JIOB, JIUMUTHPYIOIIIIe HOPMBI MEKPEMOHTHBIX ITpo6e-
ToB. /lJIs1 BBITIOJIHEHU 3TOU 3aZjauy UCII0JIb3yeM iuar-
pamMwmy IlapeTo pacipezeseHHs 0TKa30B IOKOMOTHBOB
(puc. 1, 2).

U3 puc. 1, 2 BUFAHO, UTO K YKPYIIHEHHBIM IPyIIIIaM
000py0BaHMs, TUMUTUPYIOIUM HOPMBI Me>KpeMOH-
THBIX IIPOOEroB, KaK Yy 3JIEKTPOBO30B, TaK U y TEIJIOBO-
30B, MO>KHO OTHECTH TSTOBEIE 3JIeKTpoABUraTe . Co-
OTBETCTBEHHO OIITUMU3AlVs HOPM MeKPEeMOHTHBIX
IP06eroB MOJKeT IIPOXOAUTE 110 BUuzaM TO U TeKyIIero
PeMOHTa, I7e IIPOU3BOSUTCSA JHUATrHOCTHUKA TATOBBIX
3JIeKTpojBUraTesen [2].

AJITOPUTM OIITHUMH3AIIMU HOPM Me>KPEMOHTHBIX
poberoB BK/IIOUAET BBISIBJIEHHE CpeHell HapaboTKu
JI0 0OTKasa /U IIOATBEepP K eHUs paKTa He0O6X0AUMO-
CTH peryJIMpOBaHUg HOPM, UCCIeL0BAaHUS TUII0TE3bI

! Pacriopspkernue OAO «PK/I» oT 30.12.2016 Ne 2796p «O cucTeMe TeXHHYECKOI0 0OCIyKUBAHUSI U PeMOHTa JIOKOMOTHBOB

OAO “PX/I”». URL: https://base.garant.ru/77688471/

2 0CT 32.70-96. TeruioBo3el. CucTema cb6opa U 00paboTKM MHPOPMAIMU O HAJeXKHOCTH C MeCT 3KCILTyaTalluu (B3aMeH
PTM 24.040.05-79; BBezex 01.07.1997). CI16.: BHUTU; M.: BHUMIKT, 1997. 24 c.
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Puc. 1. CtaTnCcTKa 0TKa30B 3/IeKTPOBO30B MO NpUYnHe
BbIX0O4a U3 CTPOS UX Y3/10B U arperatos
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Puc. 2. CtatncTka 0TKa30B TeM/I0BO30B MO MpU4mHe
BbIX0fa U3 CTPOS X Y3/10B 1 arperaToB

0 pacipejieJieHUN 0TKa30B U OIIpefieleHUsI 9KOHOMU-
4eCcKOU 11esiec000pa3sHOCTH OIITUMU3AUH [3].

[Ipu ycTaHOBJIEHUU QaKTa pacupezeseHUs 0TKa-
30B COIVIACHO KaKOMY-JIM00 3aKOHY pacrpefeseHus
OCYIIeCTBJIIETCSI CpaBHEHUe IIpefIiogaraeMbIxX 3aTpaT
Ha HeIlJIaHOBBIe PeMOHTHI U 3aTpaT Ha OITUMU3UPO-
BaHHbIE TUIAHOBBIE OIlepallii B PA3IMUHBIX BEKTO-
pax. cxoas 13 HauUMEeHBIIIHUX 3aTpaT IIPUHUMAETCS
pellleHMte 0 HaIlpaBJIeHUU Tpaj[ueHTa ONITUMU3AIINN
U KOJITMYECTBEHHOM COOTHOIIeHUH. TakuM o6pa3om
BO3MOYKHO COBEPIIIEHCTBOBAThL CUCTEMY yIIpaBJIeHUS
HaJIe’)KHOCTH JIOKOMOTHUBHEIM ITIapKOM U cucteMy TO
U peMOHTa, 060CHOBaB U IIPUMEHUB aJITOPUTM IPU-
HSTHUS pellleHusI 06 OIITUMMU3AITUH HOPM Me>KpeMOH-
THBIX IIP06eroB [4, 5].

CpenHsisa HapaboTKa Ha 0TKa3 paCCUUTHIBaeTCs Ha
OCHOBaHUU pOPMYJIBI
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rpoGera; Xr — 0611[ee KOJIMYECTBO 0TKAa30B, IIIT.
HccaemoBaHye THUIIOTE3 O PacIpemeeHHH OT-
Ka30B TSATOBBIX 3JIEKTPOABUTATEEHM IIPOU3BOJUTCS

II0 HOPMaJIbHOMY 3aKOHY B cne,uyromeﬁ ImocjiemoBa-
TEJIbHOCTH.

m @

IToMmMO cpefHed HapaGOTKH 0 0TKa3a (MaTeMa-
THUY€eCKOT0 OKU/IaHUS 0TKa3a) m Heo0X0JUMO OIIpe/ie-
JIUTH TUCHEPCUI0 S? U CpeIHEKBAIPaTUYECKOE OTKJIO-
HeHMe S HapabOTKHU 10 0TKa3a COOTBETCTBEHHO

2 12

e é[(m-Az,.)z Tran @

s=+S2. 3)

JJ1s1 pacyeTa IIJIOTHOCTHU paclipeie/ieHUs U olIpe-
JleJIeHUsI TeOpeTUYeCKHUX 0TKa30B HOPMaJIbHOTO pac-
IpefiesIeHUs cleflyeT pacCuYuTaTh HOPMHUPOBAaHHEBIE
IepeMeHHBIE b, 110 popMyJie

b — All —-—m
;= ——.
S
[IT0OTHOCTH HOPMUPOBAHHOTO HOPMaJILHOTO pac-
npejesieHus ¢(b) opezesseTcs Mo popmyJie

4)

1 b?
_—.e _—
2n 2

3HaueHUe TeOpeTHYeCKHX O0TKa30B HOpPMaJb-
HOTO pacupefieeHus 3r (Al) ycTaHaBJIHBaeTCs II0

dopMmyIte

(%)

er(Ali)zu'(P(bi)' (6)
S
Ha ocHOBaHMWU 3HaUeHUU TeOPeTHYECKUX 0TKa30B
HOPMaJIbHOTI'O pacipezeeHHus BOSMOXKHO pacCuuTaTh
IIPUHA/JIESKHOCTD IIPAKTUUYECKOI0 paclipefieleHUs 0T-
Ka30B K HOpMaJIbHOMY 3aKOHY II0 KpuUTepHio [Tupco-
Ha, KOTOPBIM MO>KHO OItHcaTh GOpMyJIoH
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B cIy4dae IIOATBEPXKAEeHUS 3aKOHa pacIlipe/ie/ieHus
OTKa30B yCTaHaBJIMBAETCA CI)aKT BO3MOKHOCTH OIITH-
MHU3aITU HOPM MEXPEMOHTHBIX Hp068I‘OB. I/ICXO,Z[H
W3 HAUMEHBIIHUX 3aTpaT IIPUHHUMAeETCA pelIeHure O
HaIlpaBJIEHUHU I'Pal€HTa OIITUMU3AIIUX B KOJTUYEeCT-
BEHHOM COOTHOIII€HHH.

1 (AL) = %)

3AKNIOYEHUE

TaxuM 006pa3oM, BO3MO>KHO COBEPIIIEHCTBOBATh
CHUCTEMY yIIpaBJIeHUSI Ha/le’KHOCTHU JIOKOMOTHUB-
HBIM ITIapKoOM U cucTeMy TO ¥ peMOHTa, 060CHOBaB
U IPUMEHUB aJTOPUTM IIPUHSATHS pellleHus 06 oII-
TUMH3al[UU HOPM MeXPEMOHTHBIX IIpo6eros [4, 5]
C y4eTOM II0JIy4eHHOH BePOSTHOCTHO-CTaTHUCTHUe-
CKOM IIPOTHO3HOM MOJIeJIH paclipefie/IeHHs 0TKa30B
U 3KOHOMHUYECKON 3QpPeKTUBHOCTHU NAaHHOIO pe-
IIeHUs.
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