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present stage of the functioning of industrial transport, the processing of car flows in the unloading
complex of the transport system of a metallurgical enterprise takes place under changing operating
conditions, which leads to low efficiency in the interaction between production and transport. To
solve this problem at the initial stage, it is necessary to carry out a functional analysis of the operation
of the unloading complex of the transport system of a metallurgical enterprise for receiving and
unloading bulk raw materials in a period of negative temperatures. In the course of the study, methods
of analysis and synthesis were used to study the issue and main scientific publications on the state
and ways to improve the efficiency of interaction between production and transport at metallurgical
enterprises, as well as the methodology of functional analysis to study the flow processes of phase
transformation in the unloading complex of the transport system of a metallurgical enterprise. The
paper has developed a model for the formation of operational and technical and economic indicators
of the operation of the unloading complex of the transport system of a metallurgical enterprise for
receiving and unloading bulk raw materials in a period of negative temperatures. The influence of
production and external factors on the volume of transport work in the complex is analyzed.Based on
the methodology of functional analysis, decomposition of the functions of the unloading complex of
the transport system of a metallurgical enterprise as a system-technical complex at the macro level
was carried out, which made it possible to evaluate its main functions and created the prerequisites
for functional analysis of work at the micro level. Scientific novelty lies in the development of a
general method for identifying the functions performed by the unloading complex of the transport
system of a metallurgical enterprise for receiving and unloading bulk raw materials, based on the
provisions of functional analysis. The presented theoretical provisions on the functional analysis of
the operation of the unloading complex of the transport system of a metallurgical enterprise made it
possible to identify zones of concentration of an additional volume of transport work that directly
affects the operational indicators of receiving and unloading bulk raw materials during negative
temperatures, and can be further used in models for managing flow processes in transport - unloading
systems.

Keywords. Metallurgical enterprise, transport operation, processing capacity, functional
analysis, unloading complex, transport system, decomposition of functions, identification of
functions.
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MOJEPHI3ALIS ILTAHOBO-MOMNEPEUKYBAJBHOI CHCTEMU
PEMOHTY JIOKOMOTHUBHOTI'O ITAPKY METAJIYPTTHHOI'O
MIIOPUEMCTBA B YMOBAX MOJOBKEHOI'O PECYPCY TPAHCIIOPTHUX
OJIMHATIH

YV cyuacnux supobHuyux ymosax na memanypeitiHux niOnpueMcmeax 0OHUM 3 OCHOBHUX 6UOI6
NPOMUCTIO8020 MPAHCNOPMY 3ATUUAEMbCA 3aNi3HUYHUL. Uepe3 cmapinHs msa208020 pPyXomoz2o
CKa0y BUHUKAE NpoOIeMa nepepo3noodiny pecypcié Ha NO3aniaHo8i peMoHmu, yepe3 30L1buleHHs
AKUX 3HUNCYEMBCA AKICMb NIAH08UX pemonmis. Husvka epexkmuenicmu i npayezoammuicms cucmemu
MEXHIYHO20 00CTY208Y8AHHS | PEMOHMY, 00YMOGNeHI HAOIUWKOM DEMOHMHUX NOMYA*CHOCMel |
NAdiHHAM 00C2168 nepee3ens, AKad Npu3eo0Ums 00 3MEHUEHHs GUMPam GUOLIeHUX De3n0cepeoHbo
cucmemi. B Hacniook yboeo ympumanHs 10KOMOMUBIE 8 MIpY iX NoOaibuloi excniayamayii npu 0auiu

151



Hayka Ta BUpOGHUIITBO

2023 p. Bum. 25
TpaHCHOPTHI TeXHOJIOTII

cucmemi 006Cy208y8anHs i peMonmy 0OyO0yms nocmynoso 30inivutyeamucs. Ilionpuemcmeo 3azunae
0odamkosux 30UmKie, wo 6niuHe Ha Ccobisapmicms MoBapHoOi NpooyKyii. [lnsa eupiuienHs
posenanymux npobiem Yy pobomi Npo8eOeHO KOMNIEKCHUU aHani3 cucmemu niaHo80-
NONEPedHCYBANIbHO20 PEMOHMY TOKOMOMUBHO20 NAPKY, WO BUKOPUCTNIOBYEMbCA HA MEMALYPIIUHUX
NIONPUEMCMBAX NOBHO20 YUKTY. 3a3HA4eHi OCHOBHI HeOONiKU Ccucmemu nNpu BUKOPUCMAHHI
JIOKOMOMUBIB, 5KI 00csa2nu Pi3uuH020 I MOPAIbHO20 3HOCY. Buxopucmogyiouu ceimosuti 00csio
NPOBEOeHHs MEXHIUHO20 00CIY208Y8AHHS | PEMOHMY PYXOMO20 CKIAOY 3ANI3HUYHO20 MPAHCHNOPMY),
OY10 3’C08aHO, WO HAUDINLUL NEPCNEKMUBHUM UOOM PEMOHMY € PEMOHM 34 MEXHIYHUM CIAHOM.
Haseoeni ocHosHi nepesacu nepeo nIaHOB0-NONEPEONCYBATLHOI CUCMEMON, 3ACHOBAHI HaA
IHOUBIOYaANbHOMY NIOX00i 00 00csi2y | MOMeHmYy NOYAmMKY PeMOHMY OONAOHAHHS KONCHO2O
JIOKOMOMUBA, 3 YPAXYBAHHAM 1020 MexHiyHo20 cmawHy. Busaeneno 3axoou, 3acnosani Ha
BUKOPUCMAHHI  YIb0osoi (ByHKYIl, 3a60aHHsA AKOI nonseac 6 MIHIMI3ayii npupocmy 8i0Mos.
3anpononosano ancopumm YHKYIOHY8AHHA CUCMEMU MEXHIYHO20 00CIY208)Y8aHH MA PEMOHMY 3
VPaxy8aHHAM AKMU4HO20 MEXHIYHO20 CMAHY TOKOMOMUBA.

Knrouoei cnoea. Tennogos, msazosuti pyxomutl CK1ao, mexHiuHe 00CIY208Y8aHHS, DEMOHM,
NIIAHOB0-NONEPEOIHCYBANbHA CUCTEMd, MEXHIUHA eKCNYamayisl.

IMocranoBka mnpoOJjemu. besmeyna ekcrutyaramis Ta pPEMOHT pYXOMOTO —CKJamy
IIPOMHCIIOBOTO 3aJII3HUYHOIO TPAHCIOPTY € BAXJIMBOIO 1 aKTyallbHOIO MPOOJEMOI0 B CHpaBi
3a0e3neueHHs! SKOCTI TPAHCIIOPTHOTO 0OCITyTrOBYBaHHS Ta €(PEKTHUBHOCTI NIEPEBE3EHb.

TexHiIYHUHN CTaH JIOKOMOTHBIB 0€3MOCEpeIHhO BIUIMBAE HA Oe3MeKy, e(heKTUBHICTD 1 SKICTh
po0OTH 3aJI3HUYHOTO TpPaHCHOPTY. B mporeci ekcruryaramii By3/iM Ta arperaTd JIOKOMOTHBIB
3HOIIYIOThCA, IX TEXHIYHE CTaH MOTIpIHIYEThCS, 3POCTa€ MMOBIPHICTh BiAMOB. TeXHIYHMH CTaH
JIOKOMOTHUBIB B €KCIUTyaTalii 6arato B 4OMy BU3HAa4Yae€TbCAd €(PEKTHUBHICTIO CUCTEMH TEXHIYHOTO
o0cITyroByBaHHs 1 peMOHTY. B nanuii yac Texniune oocimyropyBanHs 1 peMoHT (TOiP) nokomoTHBIB
3MIMCHIOIOTHCS TI0 CHUCTEMI TIIaHOBO-TonepekyBanbHoro pemonty (I1I1P), xapakrepHoro pucoro
SKOI € MPOBEACHHS MPO(QUIAKTUYHHUX 1 PEMOHTHUX pOOIT Yepe3 piBHI 1 KpaTHI MepioJu, BUPAKEH] B
KlJIoMeTpax npoOiry abo KajJeHAapHUX TepMiHax.

OpnHak, Ipu piBHOCTI 1 KpaTHOCTI MPU3HAYEHUX MIKPEMOHTHHX TEPMiHIB ICHyIO4a cHUCTEMa
[1I1P He BpaxoBy€ 3MiHY TEXHIYHOTO CTaHy 1 HaJIWHOCTI, 110 BUHUKA€E B HACNIJIOK i pi3HUX YMOB
eKcrutyaranii. BifcyTHICT BpaxyBaHHS IUX OCOOJIMBOCTEH € OAHIEI0 3 NPUYMH MiJABHUIIEHOT
MOIITKO/KYBAHOCTI JIOKOMOTHBIB B €KCIUTyaTallii, MpU3BOJUTH 0 3MEHIICHHS YHCIa 3alHATHX Y
NEepEeBI3HOMY MpOIeC JJOKOMOTHUBIB 1 MOTIPIIEHHS TPAHCIOPTHOIO 3a0e3MeUYeHHs MPOMHUCIOBOIO
M1JIPUEMCTBA 3aT13HUYHUM TPAHCIIOPTOM.

AHani3 ocTaHHIX AocjaigxkeHb i myOaikaunii. Po6oTu BueHMX, MOB'SI3aHUX 3 PEMOHTOM 1
eKCIUTyaTall€l0 JOKOMOTHBIB MalOTh YMCIEHHUHN XapaKkTep 1 BEJIMKY PI3HOMaHITHICTS [1, 2, 5, 6, 9].
[TuTaHHsAM opranizanii peMOHTY, TEXHOJOril HOro NMpoBeJeHHsS MPUCBAYEHA HaiOulblla yacTHHA
OIy0JIIKOBAaHUX HUMH POOIT.

Y Mipy po3BHTKY Teopii HaAiMHOCTI 1 3acTOCYBaHHs ii 1O JIOKOMOTHBIB 1 METOJIB IX
eKCIUTyaTalii, 3'aBuiaucs Oulbll aetanbHl podotu [3, 4, 7, 8, 10], mo MicTaTh OOIpyHTOBaHY
TEOpEeTHYHY 0a3y pOOOTH, MNPHCBSYCHI aHIi3y ICHYIOYHX 1 aHali3y ONTUMAIBHUX CHCTEM
00CITyroByBaHHS i PEMOHTY JOKOMOTHBIB. IX OCHOBHHUM HAampsMKOM poOIiT OyJI0 yIpaBiliHHS
TE€XHIYHUM CTAHOM JIOKOMOTHUBIB IUISIXOM ONTHMIi3alii MI>KpEMOHTHUX MPOOIriB Ta 00CsTriB pooiT 3
ypaxyBaHHSIM X (PaKTUYHOTO TEXHIYHOTO CTaHy.

Oco06nuBicTIO 1HMX pPOOIT, MOXKHAa BB@KaTH MPUXWIBHICTH iX J0 ICHYIOUOi IUIaHOBO-
MonepeKyBalbHOI CUCTEMU PEMOHTY 1 cIpo0y OOIpyHTYBaTH, BUIIPAB/ATH, YIOCKOHAIIUTH ii, aje
Ha TPEeBETUKUHN Kallb 1€ HE JJO3BOJMJIO MITH Bij il OCHOBHUX HEIOJIKIB.

3apyOikHUHN JTOCBIA eKCIuTyaTallii Ta peMoHTy [1], B CHIIy CBO€i MPUHITUIIOBOT BIAMIHHOCTI
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BiJl BITUYM3HIHOI'O, YCKJIAJHIOE€ MOXJIMBI BapiaHTU HOro 3actocyBaHHs. OfHaK BUBYEHHS JOCBITY
00CITyroByBaHHSI 1 PEMOHTY JIOKOMOTHBIB 332 KOPIOHOM Ja€ MOKJIUBICTh 3pOOUTH MOPIBHSHHS 3
BJIACHUM JIOCBIJIOM, PO3TJISHYTH HOTO CHJIBHI 1 CJIa0Ki CTOPOHH, OOIPYHTYBAaTH NPUHIIMITH
00CITyroByBaHHSI JIOKOMOTHBIB 32 KOPJOHOM 1 PO3IJISHYTH MEPCIEKTUBY IMOAAIBIIOTO HAMPSIMOK
PO3BUTKY BITUU3HSHOT'O JOKOMOTHBHOI'O TOCIIOAAPCTBA.

Meta po6oTu. Po3pobka 3ax0iB 110 BJOCKOHAJICHHIO TIAHOBO-TIONIEPEKYBAIbHOI CUCTEMHU
PEMOHTY JIOKOMOTHBHOI'O MAPKy METaIyprifHOro MiJIpUEMCTBAa B YMOBaX IOJOBKEHOI'O PECypcy
TPAHCIOPTHUX OAMHUIIb.

OcHoBHMI MaTepiaa gocaixxenHsi. OHUM 3 HaWTOJIOBHIIIUX €JIEMEHTIB, 1[0 BU3HAYAIOTh
epeKTHBHICTh POOOTH TNPOMHUCIOBOTO 3ANI3HUYHOTO TPAHCHOPTY 1 SKICTh TPAHCHOPTHOTO
00CITyroByBaHHsI OCHOBHOIO BUpOOHuLTBa, € cucremMa TOiP pyxomoro cknany. OCHOBHUMH
KOHKYpPEHTHUMH TIepeBaraMu Cy4YaCHHX IIANPHEMCTB, $K TPABWIO, € CTIHKE 3pPOCTaHHA
edeKTUBHOCTI Ta Oe3neku BUpoOHHIITBA. OJHAK B JAHUI Yac CIIOCTEPIraeThCs MOTIPIICHHS SIKOCTI 1
3HW)KEHHS e()eKTHBHOCTI TPAHCIIOPTHOTO OOCIyrOBYBaHHS MeTalypriiHoro mianpuemcrsa [9,12].
Ile mosICHIOETBCSI BTPATOO TATOBUM pyXxoMuM ckiazoM (TPC) cBoiX mepBUHHMX eKCIUTyaTalliHUX
SIKOCTEH, M0 MPUBOIUTH J0 3MEHIICHHS HAMIMHOCTI Ta 0e3BiIMOBHOCTI. {5 3amoOiranHs bOro
3aCTOCOBYETHCS YIPABIIHHSA TEXHIYHUM CTAHOM 32 JIOKOMOTHBOM, SIKa HOJSIra€e B OOIPYHTYBaHHI 1
MPU3HAYCHHI BHUJIB, 1 MEPIOJUYHOCTI X TEXHIYHOTO OOCITyrOBYBaHHS, BUIIB 1 METOJMIB PEMOHTY,
KpPUTEpiiB IPaHUYHOIO CTaHy, CTYNEHS BIJHOBJICHHS TEXHIYHOTO PECYpCy CKIAJ0BUX YAaCTHH,
TPHUBAJIOCTI EKCIUTyaTallii 0 COHMCAHHS TOMIO.

Cucrema I1I1P 3a0e3neuye BUCOKy Oe31eKy pyxy, OUIbLINHA Koe(iLi€HT TEXHIYHOT TOTOBHOCTI
TATOBOTO PYyXOMOT'O CKJIaJly, PI3HOYACHICTh 3aBaHTAXKEHHSI PEMOHTHOT'O 00JIaIHaHHs Ta Opura. Aje
JUI. BUCOKO1 €()eKTHUBHOCTI IJIaHOBO-IIONEPEKYBAIBHOI CUCTEMH PEMOHTY HEOOXiJHE MpaBUIIbHE
MPU3HAYEHHS MIKPEMOHTHUX MPOOITiB HA OCHOBI IaHUX MPO MPOLIECH 3HOCY 1 MPOTHO3YBAaHHS HOT0
po3BUTKY. OCHOBOIO JUIsI BHM3HAUCHHS MDKPEMOHTHUX MpOOIriB € CTATUCTUYHI JaHl Mpo
HECIIPaBHOCTI 1 BiIMOBU 00siaiHanHs oquHuIlls TPC B excrmyarartii [2,6].

3pocTaHHs KIJIbKOCTI aBapifHUX BiAMOB, IpH icHytouii cucreMi TO1P cBiquuTh mpo Te, 1110
ICHyI0O4Ya Ha ChOTOJHIIIHINA JIeHb cucTeMa OOJIIKYy Ta aHali3y PEeMOHTHHMX 3aXOJIB HE J03BOJISE
e(peKTHUBHO 3[iICHIOBAaTH TEXHIYHE OOCIyrOBYBaHHS pyXOMOro ckiaay. binbmia yacTtuHa
TPaHCIOPTHUX OJIMHUIb IPAKTHUYHO BUUEpHasia CBIl pecypc, npu GakKTUYHOMY TEPMiHI CIy>KOU Bij
25 no 40 pokiB, TOKOMOTUBHU JOCATIIM HE TUIBKH MOPAJIBHOIO, a W (pI3UYHOrO 3HOCY, 1110 3arPOXKY€
CEpPUO3HUMHU TEXHIYHUMH, EKOHOMIYHUMH Ta €KOJIOTTYHUMH HACIIIKaMH.

[Tpu IIITP nHe w™enme 50% BHKOHAHMX TEXHIYHUX OOCIYrOBYBaHb 3a pErJIAMEHTOM
BUKOHYIOThCS 0€3 (akThuHO1 iXHBOI HeoOxigHocTi. Kpim Toro, s GaraTboX TpPaHCHOPTHHUX
OJIMHMIIb OOCITYyTOBYBAaHHS i PEMOHT 3a PerfiaMeHTOM He 3HMXKY€ YacTOTy BUXOAY iX 3 naay. binbiie
TOTO, HAJIAHICTh POOOTH MaIIWH 1 OOJIATHAHHS MICIA TEXHIYHOTO OOCITYrOBYBaHHS, SKIIIO BOHO
nepenbavae po3OupaHHs MexaHi3My abo 3aMiHy JAeTanei, 4acTo 3HMXKYEThCS, 1HOJI TUMYACOBO, 10
MOMEHTY IXHBOTO MPUPOOJISTHHS, a 1HOAI 1€ 3HWKEHHS HAIIHHOCTI 00yMOBJICHE MOSIBOIO ACPEKTIB
[14].

Tobto no HegomnikiB HasBHOI cuctemu IIITP ciig BigHecTH:

— 3acTapull HOPMAaTHBHM TNPOBEACHHS TEXHIYHOTO OOCIYroBYBaHHS 1 PEMOHTY, SIKI HE
BPaxoBYIOTh BUUEPIIAHUI pecypc, BAKOPHUCTOBYBAHUX JOKOMOTHBIB,;

— HEIOBUKOPHUCTAHHS pecypcy JeTajel Ta By3JiB IPH MPOBEICHHI IJIAHOBOTO PEMOHTY;,

— TPOBEJEHHS pErjiaMEHTOBAHMX PEMOHTIB 30UIbLIYE MOMJIHMBI TMOMHJIKH MOHTaXy Ta
BUKJIMKA€E MOBTOPHE BUHUKHEHHS 3HOIITYBAaHb MPU MPUPOOIISHHI.

VY 3B"I3Ky 3 iCHyrOUHMH MpobiieMaMu 3'sBuiiacst moTpeda B 3MiHI MIIXOMIB 10 OpraHizarii
TOiP nokomotuBiB. IcHyroua cucrema IIIIP TsroBoro pyxomoro ckjaxy HeE BIANOBIa€ Cy4yaCHUM
yMOBaM eKcIuTyaraiii. Tomy ajist epeKTUBHOCTI ii 3aCTOCYBaHHS, TOTPiOHE MOCTIMHE BJOCKOHATICHHS
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MiIX0MiB 10 opraHizamii Ta nmpoBeneHHs TOiP, cepen sSKuX BHINYKYBaHHS Pe3€pBiB 301JIbIICHHS
MDKPEMOHTHHX MPOOITiB 1 CKOpOUEHHs 00cATiB poOiT 3 orusidy 1 BinHoBieHHS [3,8].

[pyHTyrounch Ha CBIiTOBIM 1 BiTYM3HAHIA DNPaKTHIi CEPBICHOrO OOCIYrOBYyBaHHS
TPAHCHOPTHUX 3ac00iB, MOKHA 3pOOUTH BHCHOBOK, II0 HAWOUIbII €()eKTUBHUM BHJOM PEMOHTY €
PEMOHT 3a TEXHIYHMM CcTaHOM. Ha BiAMiHY BiJ IJIAHOBOTO BHUIY PEMOHTY, KOJH, 3TIIHO 3
HOPMATHBHO-TEXHIYHOIO JOKYMEHTAII€I0, IJIaHyBaHHS OOCATIB PEMOHTY, KUIBKICTh PEMOHTIB,
MOMEHTIB MOCTAaHOBKHU HAa PEMOHT, TPUBAJIOCTI PEMOHTY, a TAK0>XK BUTPATH HAa PEMOHT 311 CHIOEThCS
Ha TPUBAIMK Nepiox Ui KOXKHOI cepil JIOKOMOTHBIB, PEMOHT 3a TEXHIYHMM CTaHOM — II€
IHIUBIIyaTbHUHN TIIX11, KOJHM TUTAHYETHCS MEPIOJUYHICTh 1 00CAT KOHTPOJIIO TEXHIYHOTO CTaHY
BiJIMOBIHO 10 HOPMATUBHO-TEXHIYHOI JOKYMEHTAIIIEIO JIJISl KOKHOI cepii JTOKOMOTHBIB, a 00CHT i
MOMEHT MOYaTKy PEMOHTY BHU3HAYAIOTHCS TEXHIYHUM CTAaHOM OOJaJHAHHSA KOXKHOTO JIOKOMOTHBA.
BiH 103BOJIsSIE CKOPOTUTH BUTpPATH Mpalli 1 MarepiajiB Ha TEXHIYHE OOCIyTrOBYBaHHS 1 TOTOYHHA
PEMOHT 3a PaxXyHOK YCYHEHHS Je(EeKTiB KOKHOTO KOHTPOJIHOBAHOTO BY3Ja, 3a00IrTH 3pOCTAHHIO
BUTpPAT MpPHU MPHUCKOPEHOMY CTapiHHI MapKy JIOKOMOTHBIB, 3HU3UTH PIBEHb MOIIKOJKYBaHOCTI
JIarHOCTOBAHUX BY3JIB TATOBOTO PYXOMOIO CKJaay 1 MiJIBUIIUTH E€KOHOMIYHICTh eKCILTyaTarii
JIOKOMOTHBIB [ 1,5].

VY CBITOBIH MPakTUII 32 PaXxyHOK BIPOBAKEHHS CHUCTEM AIarHOCTYBaHHS IMEPEHILIN 10
CHCTEMH PEMOHTY 3 ypaxyBaHHSIM (DaKTHYHOTO TEXHIYHOT'O CTaHy JIOKOMOTHBIB, IO JTO3BOJIHUIIO
ICTOTHO 3HU3UTU BUTPATU Ha YTPUMaHHS JIOKOMOTHUBHOTO mMapky. OJHAK MOBHICTIO MEPEUTH Ha
PEMOHT JIOKOMOTHUBIB 32 (p)aKTHUHUM TEXHIYHHM CTaHOM HE BJajocs Mok 1o Hikomy [13]. Tomy
Horo noTpiOHO 31HCHIOBATH MOETATHO, BUPILIYIOUYH IPOOJIEMHU 1O OOMEKEHOMY O0JIaIHAHHIO, aXK
710 TIOBHOT'O OXOIUICHHS BCHOTO 00J1aTHAHHS JIOKOMOTHBIB.

ToMy npomnoHyeThcsi po3poOKa 3axojliB 3 (OPMYBaHHsS MMOYATKOBOIO €Taly Mepexony BiJ
IUIaHOBO-TIoNepeKyBalbHO1 cucteMu TOiIP JIOKOMOTHBIB NPOMMCIOBOIO MIJIPUEMCTBA /10
CHCTEMH, 3aCHOBAHOT Ha ()aKTUYHOMY CTaH1 JIOKOMOTHBIB.

OnHUM 13 HampsIMKIB 3MEHILEHHS BUTPAT Ha PEMOHT € BUKOPUCTAHHS IUIbOBOT (YHKIIT

3aBJIaHHS AKOI MOJIArae B MiHIMI3alil IPUPOCTY BIIMOB MIPOTATOM 3BITHOTO BiIpi3Ka 4acy.
TO

Zi(mi,t—l —m; ) —> min
t=1 i-1 "

T 3BITHUI Tepiof; N KUJIBKICTh OJUHHII

t

Je: © - po3paxyHKOBHUII MOMEHT 4acy;

PYXOMOI'O CKJIaJy; | - HOMEp OJUHUII PyXOMOTO CKIaay; - KiJIbKiCTh BiAMOB Ha i-My JJOKOMOTHBI

B t-il MOMEHT Yacy.

m; :Z(l_mi) @

m. .o m.
e - TO3HaKa Ipale3aTHOCT! 1-T0 JOKOMOTHBA, 3HAYE€HHS i= 1 o3Hayae MOBHY

Mpale3AaTHICTh JJOKOMOTHBA, B IHIIOMY BUMAJIKY Mi -,

BukopucroByBaHa MaremMaTHyHa MOJEJb MPEACTABICHA y BUIVIAI QITOPUTMY YIIPaBIiHHS
e(EeKTHUBHICTIO 1 MPAaLE3IaTHICTI0O CUCTEMU PEMOHTY (puUCyHOK 1). ANroput™m crnpsMoOBaHHUI Ha
OIITUMI3AIiI0 pe3epBiB 1 PO3pOOKY BapiaHTIB MEPEKIaqy CUCTEMH PEMOHTY Ha OUIbII BUCOKI PiBHI
e(eKTUBHOCTI 1 Mpare3JaTHOCTI.
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Pucynok 1 — Anroputm (QyHKIIOHYBaHHS CUCTEMH TEXHIYHOT'O 0OCIYTrOBYBaHHS Ta

PEMOHTY 3 YpaxyBaHHAM (aKTHUYHOTO TEXHIYHOT'O CTaHy JIOKOMOTHBA

OnHuM 3 HaOIbI epEeKTUBHUX WUISAXIB BUPIMIEHHS JaHOI mpobiemu Oyae BiACTYI BiJ
3BUYHOI IJIaHOBO-TIONEepeKyBalibHOI cucteMu TOiP, 1 mepexia Ha OLIbII JTOCKOHATUN METON 13
3aCTOCYBAaHHSM JIOTICTUYHOTO TiAXOAY Ha MiACTaBl BU3HAUEHHS Ta aHANI3y MapaMeTpiB 3aKOHY
pO3MOILTY.

3aKkoH poO3MOALTY - (YHKIIiS, IO JO3BOJIIE BU3HAYATH WMOBIPHICTH TOTO, IO BUIAJKOBA
BeJIMYMHA TIPHIIMae TIeBHE 3HAYCHHs a00 TOTpaIuisie B NesIKUi iHTepBall. B HamoMy BHUIaaKy i
BEIMYMHAMU NPUHMAIOTHCS BIJIMOBM BY3JIIB 1 arperaTiB eKCIUIyaTOBaHHMX Ha MiANPUEMCTBI
JIOKOMOTHBIB. AHai3 MWHAMIKHA BIAHOCHOI KIJBKOCTI BIJIMOB JIOKOMOTHBHOTO TIApKy JOTIOMOMXKE
BHU3HAUWTH CTYIIHb HAMpAI[IOBaHHS TOKOMOTHBA B IHTEpBaJi eKCILTyaTaIlil.

[Tokasnuku Uit aHanizy Ha cydacHomy TPC oTpumyioTe 3 gaHux OOPTOBHX CHCTEM
J1arHOCTYBAHHS, BCTAHOBJICHUX Ha KO)KHOMY OKpeMoMy JIOKOMOTHBI. O/IHaK, B paMKax 1CHYKOYOi
CHUTYyallii, B sIKIi pyXOMHI CKJIaJ] eKCIUTyaTy€eThCsl Ha BUUEpIIaHOMY ab0 MPOIOBXKEHOMY pecypci He
MPEJCTABISETECS MOKIIMBHM OTPUMATH JaHi MMPO BiIMOBH IUISIXOM 3aCTOCYBaHHS JaHUX CHCTEM
IarHOCTUKH.

VY BIACYTHOCTI OOPTOBHMX CHCTEM J1arHOCTYBaHHS JJIsl OTPUMAaHHS Ta 0OpoOkH 1H(opmariii,
HEOOXITHOI JIIsl IPOTHO3YBAaHHS 3MIHM TEXHIYHOTO CTaHY JIOKOMOTHBA 3a HOro eKCIUTyaTaliiHuMu
MMOKAa3HUKAMH MOYJIMBE 3aCTOCYBaHHS 3ac001B TabmmuHoro mporecopa MS Excel. Takuii migxin
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MOJKE MaTH BEJIMKE 3HAYCHHs Ha MOYAaTKOBIiW cTaii BipoBapkeHHs cuctemMu TOiP iokoMoTHBIB 32
iX (aKTMYHUM TEXHIYHUM CTAHOM.

[TinBuimeHHsT SKOCTI Ta BIOCKOHajeHHs mporeciB TOiP 3abe3medyroTh CKOPOUYCHHS 4acy
MIPOCTOIO JIOKOMOTHBIB i Yac MPOBEACHHS 0OCIYroByBaHHS, 301IbIICHHS KOPHCHOT pOOOTH, a B
pe3yabTaTi — MPUCKOPECHHS TEepeBe3eHb. YOCKOHAJICHHS CUCTEMH W oOpraHizaiii TeXHIYHOTO
00CITyroByBaHHS MOBHHHO 3a0€3MEUNTH Kpallle BAKOPUCTAHHS JJOKOMOTHUBIB 32 YaCOM 1 MMOTYKHICTIO
B IMO€AHAHHI 3 MMIJIBUIICHHSM 1X eKCIUTyaTaiiHoi HaaiiHocCTI [3].

BUCHOBKHA

[TpoayKTHUBHICTH 1 KOHKYPEHTOCIIPOMOKHICTh METAypriifHOr0 BUpOOHUIITBA B 3HAYHIHN Mipi
3aJISKUTH BiJl TEXHIYHOI TOTOBHOCTI TPAHCTIOPTY 3a0e3MeUnTH €(PeKTHBHE BUKOHAHHS MEPEBI3HOTO
MpoLecy MiMPUEMCTBA Ta MOKJIAJa€ BUCOKY BIAMOBIJAIBbHICTD HA IOT0 pEMOHTHY 0a3y.

AHaii3 HayKOBHX Tpalb 1 JOCTI/DKEHb B 00JacTi opraHizamii peMOHTY JIOKOMOTHBIB
JI03BOJIMJIM 3pOOUTH BHCHOBOK, IO B TEMEPIIIHIX YMOBaX BHHHUKJIA HEOOXIAHICTh B KOPUTYBaHHI
icaytouoi cucremu TOIP 115t ckOpodeHHsT BUTpAT HA YTPUMaHHS PyXOMOTO CKJIay.

[TpoBenena orminka icHyrouoi cucremu [IIIP moxkomMoTHBIB, 3aBIaHHS SIKOI MOMEPEAUTH
BUHUKHEHHS HECHPAaBHOCTEH, 3MEHIIUTH 3HOIIYBAaHHS JeTajlieil 1 3HU3UTH TEMIl MHOTIpUICHHS
TEXHIYHOT'O CTaHy PYXOMOIO CKJaxy. 3pOCTaHHS KIUJIbKOCTI aBapiHUX BIZMOB, NpH ICHYIOYIH
cucremi TOIP cBiZuuTh PO HE BiIMOBIIHICTh CyYaCHUM €KCIUTyaTaI[iiHIM yMOBaM.

PosrnsHyBIIM CBITOBIH 10CBi CEpBICHOTO 00CTYTrOBYBaHHS TPAHCIOPTHHUX 3ac001B 3p00IEHO
BHCHOBOK, III0 HAO11bII €()eKTUBHUM BHIOM PEMOHTY € PEMOHT 33 ()aKTUUHUM TEXHIYHUM CTaHOM,
aJie mepexiji 10 i€l CUCTEMHU BiJjpa3y HEMOKIMBHN 1 BUMArae BeJIMKOi MiATOTOBKH.

3anpornoHOBaHO  3aCTOCYBaHHsS ~ MaT€MaTU4YHOI  MOJENl  ONTUMI3alli  yHnpaBiliHHSA
e(eKTHBHICTIO 1 Mparie31aTHicTio cuctemu peMoHTy TPC minnpruemMcTBa 3aCHOBaHOI Ha MiHIMI3alil
B1JIMOB 1 300iB, fiKa MIPE/ICTaBI€HA Y BUTJISAL AITOPUTMY .
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Macaak I'. B., Tumogeenxo M.IO.

MOJIEPHU3ALIUA HJIAHOBO-HPEI[YHPEI[I/ITEJI])HOﬁ CUCTEMBbI
PEMOHTA JTJOKOMOTHUBHOI'O ITAPKA METAJIJTYPITHYECKOI'O
NPEAITPUATHUA B YCJIOBUAX TIPOJJIEHHOI'O PECYPCA TPAHCIIOPTHBIX
EJWHUILL

B cospemennbix npou3e00CmeeHHbIX YCI08USX HA MEMALLYPSULECKUX NPEONPUSMUSX OOHUM
U3 OCHOBHLIX BUO08 MEXHONOSUUECKO20 MPAHCNOPMA OCMAEMCs HCeie3HOO00POdCHbLI. H3-3a
cmapeHust ms208020 NOOBUICHO20 COCMABA BO3HUKAem NPoOieMa nepepacnpeoesienus pecypcos Ha
BHENJIAHOBbLE PEMOHNIbL, U3-3A YCNUUCHUSL KOMOPbIX CHUNCACMCSL KA4eCME0 NAAHOBbIX PEMOHMOE.
Huskas s¢ppexmusnocmv u pabomocnocobHocms cucmemvbl MeEXHUYECKO20 O0OCIYICUBAHUS U
PEeMOHmMA, 06YCL08NeHHbIe U3OLIMKOM PEMOHMHBIX MOUWHOCHEU U NA0eHUueM 00beMo8 Nepeso3ok,
nPUBOOUM K YMEHbULEHUIO PACX0008 BblOCNEHHbIX HeNOCPEOCMEEHHO cucmeme. B ciedocmeue smozo
cooepoicanue JIOKOMOMUBO8 NO Mepe UX OdlbHeliel IKCHIyamayuu npu OaHHOU cucmeme
obcnydcusanusi U pemouma 06yOoym nocmeneHno  ygeamuuueamocs. Ilpeonpusmue Hecem
00NnoHUMENbHbBLE YObIMKU, YO NOGUSLEM HA CeDeCmouUMoCnb MOBAPHOU NPoOyKyuu. J{is peuteHus.
paccmampusaemvlx npobiem 6 pabome NPoBeOeH KOMNIEKCHbLU AHAIU3 UCNONb3YVeMOU Ha
MEMANIYPeULECKUX NPEONnPUAMUAX NOJIHO20 YUKIAA CUCTEeMbl  NIAHOB0-NPEOYnpeoumenbHo20
PEMOHMA TIOKOMOMUBHO20 NAPKA. YKA3AHbL OCHOBHbIE HEOOCMAMKU CUCMEMbL NPU UCHOb308AHUU
JIOKOMOMUBOB, OOCMUSWUX DUIUYECKO20 U MOPAIbHO2O0 U3HOCA. Hcnonv3ys mupogoil onvim
NPOBEOeHUsL MEXHUUECKO20 0OCYICUBAHUSL U PEMOHMA NOOBUICHO20 COCMABA HCENEZHOOOPONCHO20
mpaucnopma, OuLi0 GbIsACHEHO, YUMo HAUbOoIee NePCneKmMUEHbIM UOOM PEMOHMA AGISAEMC s PEMOHM
no  mexuuweckomy cocmosnuio. Ilpueedenvl ocHosHble npeumyujecmea nepeod  NIAHOBO-
npeodynpeoumenbHoU CUCMeMOll, OCHOBAHHbIE HA UHOUBUOYATLHOM N00X00e K 00beMy U MOMeHmAa
HAYana pemMoHma 0oopyo08anust Karco020 10KOMOMUBA, ¢ Y4enom €20 MexXHU4ecKo20 COCMOSHUSL.
Buvisenenvt mepul, ocHo8anHble HA UCNOIBL308AHUU YeLe80l PYHKYUU, 3a0a1a KOMOPOU 3aKI04Aemcs.
8 MuHUMU3AYUU npupocma omkazos. IlIpednoscen ancopumm @OYHKYUOHUPOBAHUS CUCTIEMDbL
MEXHUYECK020 OOCIYHCUBAHUS U PEMOHMA C YYemoM (YaKmuyeckoeo MexXHU4ecKko20 COCMOSHUS
JIOKOMOMUBA.

Kniwouesvie cnosa. Tennogos, msacoewiti NOOGUINHCHOU COCMAB, MeXHUYECKoe 00CTYHCUBaHuUe,
PEMOHM, NAAHOB0-NPeOYNPeOUMENbHAsL CUCMEMA, MEeXHUYECKAsL IKCHLYAMAayus.
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Maslak G. V., Tymofieienko M. Y.

MODERNIZATION OF THE PLANNED WARNING SYSTEM REPAIR OF THE
LOCOMOTIVE FLEET OF A METALLURGICAL ENTERPRISE IN CONDITIONS OF
EXTENDED SERVICE LIFE OF TRANSPORT UNITS

In modern production conditions at metallurgical enterprises, one of the main types of
technological transport remains railway. Due to the aging of traction rolling stock, there is a problem
of reallocation of resources for unscheduled repairs, due to the increase in which the quality of
planned repairs decreases. Low efficiency and operability of the maintenance and repair system, due
to an excess of repair capacity and a drop in traffic volumes, which leads to a reduction in the costs
allocated directly to the system. As a result, the maintenance of locomotives will gradually increase
as they are further operated under this maintenance and repair system. The company will suffer
additional losses, which will affect the cost of marketable products. To solve the problems under
consideration, a comprehensive analysis of the system of preventive maintenance of the locomotive
fleet used at metallurgical enterprises of the full cycle is carried out in the work.The main
disadvantages of the system when using locomotives that have achieved physical and moral wear and
tear are indicated. Using the world experience of carrying out maintenance and repair of rolling
stock of railway transport, it was found out that the most promising type of repair is repair for
technical condition. The main advantages over the planned preventive system are given, based on an
individual approach to the volume and moment of starting repair of each locomotive's equipment,
taking into account its technical condition. Measures based on the use of the objective function are
identified, the task of which is to minimize the increase in failures. An algorithm for the functioning
of the maintenance and repair system is proposed, taking into account the actual technical condition
of the locomotive.

Keywords. Diesel locomotive, traction rolling stock, maintenance, repair, scheduled warning
system, technical operation.
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