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Pe3iome

HC(I)I/IL[I/IT TATOBOI'O MOABUXXHOI'O COCTAaBa B I‘pySOBOM JABHU)XCHHUU OKA3bIBACT CepBGSHOC HETraTUBHOC BIIMSIHHUEC HA BOBMOXXHOCTU peaJm-
3alUA IIJIaHOBBIX 06I>GMOB HepeBOSOK BocTo4HOrO MOJIMroHa >Keiae3HbIX ,E[OpOl". HpOGJIeMBI CBsI3aHbI B TOM YHUCJIC U C JJINTCIIbHBIM
MIPOCTOEM JIOKOMOTHBOB B PEMOHTE. BOIpOCH! HapyIIeHNs CPOKOB MPeObIBaHKS TEXHUKH HA JIOKOMOTHBHOM Komiuiekce OAO «Poc-
CHIACKHE JKEJIE3HBIE JOPOTHY SBILIFOTCS aKTyaJIbHBIMU M TPeOYIOT IPUMEHEHUS HayYHBIX OAXOO0B 11 0OOCHOBaHHMS IIeIecoo0pas-
HOCTH HCIIOJIb30BAHHUI METOI0B MOZ[epHI/ISaLlI/II/I u pacmnpeHI/m HpOI/ISBOZ[CTBeHHLIX MOH.IHOCTCﬁ C LICJIBbIO IMMOBBIIIICHUA KayeCTBa 06-
CIIY’)KMBaHUA U PEMOHTA TATOBOI'O IOABWKHOI'O COCTaBa B YCIIOBHAX KOJ‘Ie6aHI/I${ Tpy30M0TOKa. B CBA3HU C JAaHHBIMU (baKTOpaMI/I B
Haquoﬁ CTaTbC NPEACTABICHBI HEKOTOPLIC PE3YJIbTAThI aHa/IM3a CYIIECTBYIONINX PasMEPOB ABIXKCHUA U IPOBEACHO MOACIIMPOBAHUE
pa60TLI JIOKOMOTHUBHOI'O KOMIUJIEKCA CTAHIMM CTBIKOBAaHH:A PAa3HBIX CUCTEM TOKa C YUYETOM peain3allui IMPOrHO3HBIX 3Ha‘leHI/II71 Tpo-
IIYCKHOH M NMPOBO3HON MOIIHOCTEl 1Mo HH(pacTpyKTypHOMY KOMIUIEKCY BocTounoro monmrona sxenesHslx fopor. CpaBHeHHe HOp-
MaTUBHBIX M (PaKTHUYECKHX 3aTpaT BPEMEHH 000pOTa JIOKOMOTHBOB ISl BHIMIOJHEHHS TEXHUYIECKOTO OOCTYKHBAHHUS IO POAaM TOKa
IIO3BOJINJIO BBISIBUTH H‘peBLIH.IeHI/Ie (I)aKTI/IFISCKI/IX 3HAYEHUH HpOCTOSI II0 BCEM TEXHOJIOTUYCCKUM JIMHUAM pa6on,1 JJIOKOMOTHUBHOI'O
Komruiekca. OCyIIEeCTBIIEH pacueT 3arpy3KH IMyTel Ha MyHKTaxX TEXHHYECKOT0 OCMOTPA JJOKOMOTHBOB M BBICTABOYHBIX IyTEH Keme3-
HOZOPOXKHOH cTaHmmu. MopempoBaHue paboThl JOKOMOTHBHOTO KOMIUIEKCA IMOCTOSHHOTO M IEPEMEHHOTO TOKA IPHU CYIIECTBYIO-
IUX U MEPCHECKTUBHBIX IMapaMETpax Moe3A0I0TOKOB IPOBEACHO 3a CUYET IMMOCTPOCHUA BapHaHTOB CYyTOYHBIX HJ‘IaHOB—l"pa(i)I/IKOB (byHK—
IUOHUPOBaHUA )I(eJ'Ie?,HO}:[OpO)I(HOﬁ CTaHIIUU. B KQ4eCTBEC OCHOBHBIX n01<a3aTeneﬁ, UCTIOJIL3YEMBIX [JIs1 pacde€ra TEXHUKO-
3KOHOMI/I‘ICCKOﬁ 3(1)(1)6KTI/IBHOCTI/I NpEACTaBJICHHOIO0 MHBECTUIIMOHHOI'O MPOCKTA, 6I>U'[I/I B3STHI: ‘{I/ICTLIﬁ Z[HCKOHTHpOBaHHBIﬁ J0X01,
WHIACKC 10XOAHOCTHU NUCKOHTUPOBAHHBIX HHBeCTHHHﬁ, CPOK OKYIIa€MOCTHU C YUECTOM NUCKOHTUPOBAHUA.
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Modeling the operation of the locomotive complex of the docking station of
different current systems, taking into account the increase in throughput
and processing capacities for the passage of prospective train traffic on the
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Abstract

The shortage of traction rolling stock in freight traffic has a serious negative impact on the ability to meet the planned volumes of
traffic in the Eastern Railway polygon. The problems are related, among other things, to the long downtime of locomotives dur-
ing repairs. The issues of exceeding the time limits for the maintenance of locomotives at the locomotive complex of Russian
Railways are relevant and require the use of scientific approaches to justify the feasibility of modernizing and expanding produc-
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tion capacities in order to improve the quality of maintenance and repair of traction rolling stock in the face of fluctuating cargo
traffic. In connection with these factors, the scientific article presents some results of the analysis of the existing traffic volumes
and the modeling of the operation of the locomotive complex at the junction station of different current systems, taking into ac-
count the implementation of the forecast values of the throughput and carriage capacities of the infrastructure complex of the
Eastern railway polygon. A comparison of the standard and actual turnover times of locomotives for performing maintenance by
type of current was conducted, which allowed for the identification of excess actual downtime values for all technological lines
of the locomotive complex. The loading of tracks at locomotive inspection points and exhibition tracks of the railway station was
calculated. The operation of the locomotive complex of direct and alternating current was modeled based on the construction of
variants of daily work schedules for the railway station, taking into account the existing and future parameters of train traffic. The
main indicators used to calculate the technical and economic efficiency of the presented investment project were the net dis-
counted income, the return on discounted investment, and the discounted payback period.

Keywords

Eastern railway polygon, prospective traffic sizes, traction rolling stock, cargo turnover, throughput and processing capacities,
simulation of the locomotive complex, railway station for connecting different current systems, loading of the infrastructure
complex, net discounted income
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BBeaeHue

ITo uroram mepsoro noxyrogaus 2025 r. rpy-
30000p0T Ha BOCTOYHOM TMOJMIOHE BBHIPOC Ha
2,6 % TO CpPaBHEHHIO C AHAIOTHYHBIM TEPUOIOM
MIPOIIIOTO TOAA M COCTaBMII MOPSIIKA 2,6 MITH T'KM
B CYTKH. DTOMY CIIOCOOCTBOBAJIO YBEIMUYCHHE KO-
JIUYECTBa T0E€3/I0B, IPOMYIICHHBIX B PEXXUME BUP-
TyaneHOU crenku, Ha 20,6 % (mo 43,3 ThIC.), Ti-
JKeoBecHBIX — Ha 15,2 % (1o 18,6 ThIC.), a Takxke
coenuHeHHbIX — Ha 27,9 % (1o 5 Thic.). Ho ectb u
HeratuBHbIE (pakTopbl. OTpaHWUYEHUEM [T J1aiTb-
HEHIIero pocta 00bEMOB IPy30IEPEBO30K CITYXKUT
HEXBaTKa TATOBOT'O pPECcypca Ha CETH >KEIE3HBIX
JOPOT TIOJINTOHA, YTO W3 JIOKAIBHON MpPOOIEMBI
CTall0 OJJHOW W3 TIABHBIX TeM OOCYXKIEHUS PyKO-
BogictBa OAO «PXK».

CornacHO JaHHBIM 3KCIEPTOB CYMMAapHO 3a
2024 r. XOnAMHT WMeN TIOTepH o0beMa Tpy3orepe-
BO30K TI0 TIPUYMHE HU3KOTO Ka4eCcTBa OOSCTIICUCHUS
MIEPEBO30YHOTO TPOIIECcCa TITOBBIMHA pPecypcamMu
oxono 50 miH 1. [IporHo3 noreps Ha 2025 1. — 52
MiH T. Pe3ynbprarel ornenku crnenuanuctamua OAO
«PXX1» moTpeOHOCTH B TATOBOM IIOJBHKHOM CO-
CTaBe JUIsl peaiu3alliy MPOTHO3HBIX 3HAYEHUH Tpy-
3omoTtoka ¢ 2025 mo 2035 r. BBIABWIM HEOOXOIU-
MOCTh 3aKynku 8,2 TeIC. e Wi 680 JIOKOMOTHBOB
Brox [1-3].

B cooTBeTcTBHM C yCTaHOBJICHHBIM IJIAHOM
Pa3BUTHUS OTPACIU, XOJNIUHT IIaHupyeT A0 2035 r.
3aKynuTh noytd 10 ThiC. TOKOMOTUBOB. MIMEHHO
JAaHHBIA O00BEM ITO3BOJIUT KOMIIEHCHPOBATH TEKY-
e BBIOBITHE €JIMHUIl TEXHUKH M CO3JaTh JOCTa-
TOYHBIN MAPK IS )KEIE3HOJOPOKHBIX TIEPEBO30K C
Y4eTOM ILIAaHHUPYEeMOTO pocTa rpy3oobopota. [lpu
(hopMUpOBaHUHU 0A30BBIX 3HAYCHHIA TIOMO/ICIILHOTO
IJJaHa 3aKyMOK B OTJENbHbIE TOJbI JUIS peanusa-
MU KOHKPETHBIX IOTPEOHOCTEH OIpeIeeHHBIX
MOJIUTOHOB M IKCILTyaTaIllHOHHBIX JTOKOMOTHUBHBIX
JIETI0 PacCMaTpUBAETCA KaK CEPUMHBIM TITOBBIN
MOABUKHOM COCTaB, TaK U MHHOBALIUOHHBIE CEPUU
3JIEKTPOBO30B U TEIUIOBO30B PA3IMYHBIX THUIIOB,
paspaboTaHHBIE JUIs YCIIEIIHOW pean3alyu Crie-
IUATM3UPOBAHHBIX 33/1a4 ¥ OCOOBIX YCIIOBHM JKC-
myatauud. VHHOBallMOHHBIE JOKOMOTHUBBHI YYH-
THIBAIOT TPUHITUITHAIHHO HOBBIE TPEOOBAHHUS K
pabote u OIDKHBI 00nanaTh 3ddekramu, cBs3aH-
HBIMH C 0OJiee DKOHOMHYHOW OJKCIUTyaTtanued u
PEMOHTOM, BBICOKOM HaJI€KHOCTHIO, ONITUMAaIbHOMN
MIPOM3BOJUTEIBHOCTEIO, OOecreunBarh Oecrpe-
MATCTBEHHOE BOXKJCHHE MMOE37[0B OOJBIION MacChl
Y JUIMHHOCOCTaBHOCTH, OBITH MPOCTHIMH H YI00-
HBIMH B 3KCIUTyaTaluu U oOciyxuBanud. CeromHs
JIOKOMOTHBBI «CTapbIX» CEPUI paccpea0TOYEHBI IO
BCeMYy MH(PACTPYKTYPHOMY KOMILIEKCY JKEIE3HO-
JIOPO’KHOW TPAHCIIOPTHOM CHUCTEMBI, a aKIIEHT Ha
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3aKYIIKYy HOBBIX TUIAHUPYETCS B OOJBIICH CTCIICHU
I HYKI Opeanpustuii BocrouHoro noiurona
JKeJIe3HBIX gopor [1-4].

O1eHKH 9KCIEPTOB MOKa3aiu, YTO MOTPeo-
HOCTh B TSITOBOM ITOJIBIDKHOM COCTaBE Pa3IUYHBIX
MorHOCTeH 1 Mogudukanuii kK 2035 T. JoCTUTHET
moutu 10 Teic. en. Ilpu 3TOM TpOTrHO3UpYETCS
nepunur B 1,5 THIC. €. JAHHON TEXHUKH K
2030 . [1-5].

He no3BomsioT cTabmmm3npoBaTh CUTYaIHIO
C JIBUKCHHEM T'PY30BBIX IOE3/I0B B COOTBETCTBUHU
C pacIicaHreM HepelleHHBIe BOPOCHI IO o0ectie-
YeHWIO 33JJaHHOTO YPOBHS HAAEKHOCTH, KadeCTBY
peMOHTa u CBOGBpCMeHHOﬁ BbIJa4u IMTOC3AHBIX JIO-
KOMOTHBOB TI0J] Tpa( MK JBUXKEHHUS 10e310B [5—9].

OOBEKTOM HCCIIeIOBAaHUS SBISETCS IIOKO-
MOTUBHBIM KOMILIEKC >KEJIE3HOJOPOKHOM CTaH-
uun BoCTOYHOrO MONMWUTOHA, MPEAMETOM HCCIIe-
JIOBaHUA — CXeMa, TEXHOJIOTHS paboTHl U mepepa-
0aTheIBaIONIasl CIIOCOOHOCTh IOKOMOTHBHOTO KOM-
IJICKCA CTAHIIUH.

ens HAy4yHOTO HCCIICOBaHUS, MPEICTaB-
JICHHOTO B JJAHHOM CTaThe, 3aKIIOYACTCS B TCXHH-
YECKOM M SKOHOMHYECKOW OLIEHKE PEKOHCTPYK-
TUBHBIX MEPONPUATHI HA HHPPACTPYKTYpe 00BEK-
Ta WCCIENOBaHMs IyTEM IMPOBEISHUS MOJIEITHPO-
BaHUS TEXHOJOTUU PabOThI JOKOMOTHBHOTO KOM-
IIJICKCAa CTAaHIIUU CTBIKOBAHUA paSHI)IX CUCTEM TOKa
B YCIIOBHSIX KOJIEOAHUS MPOITYCKHOW W TIPOBO3HON
MOIIHOCTEH JUISI TPOTYCKa IEPCIeKTHBHOTO I10-
€3JI0TI0TOKA.
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—80

+218

544
489
416
- n

674
594
n .11 |

Mpo6aembl apPpekTUBHOM paboTbi
AOKOMOTHBHOIO KOMMNAekca BocTouHoro
MOAMIOHA )XeAEe3HbIX Aopor

[IpoBeneHHbBIN aHAU3 pPAaCcUYETHBIX IOKa3a-
TeJel MO3BOJWII CAENATh BBIBOJX, YTO LIS Oecrie-
peboiiHol peanu3anui PaKTHIEeCKOT0 00beMa Ipy-
30000pOTa HMMEIOIIErocsl KOJIHYECTBA TSTOBOTO
MTOIBIKHOTO COCTaBa Ja0CTaTodHO. Kakoro-mi6o
nedunuta He HaOmomaerca. llpu atom mo dakry
MPOM3BOJCTBA JKCILUTYaTAlIMOHHON paboTHI HO He-
KOTOPHIM HANpaBICHUSM JBIKCHUS OH MPHCYT-
CTBYeT M COCTaBIISIET 3HAYMTENBHYIO BEIUUYHHY.
JlaHHasi TEHICHIMS CBsI3aHA C TE€M, YTO YaCTh JIO-
KOMOTHBOB HaNpaBisAeTCs JUIsl MPOU3BOJICTBA pe-
MOHTa TOpa3[0 paHbIlle yCTAHOBIEHHBIX HOpMa-
THUBHBIX CPOKOB. Takxke ecTb Ompe/eNeHHbIEe MPO-
Onembl ¢ o0ecriedeHneM oTpeOHOCTEH JIOKOMOTH-
BOB Opuramamu [1, 5-9].

B pesymbraTe cxoxaeHHs psa TeXHHUE-
CKHUX W OPraHU3allMOHHBIX (DAKTOPOB Ha HEKOTO-
pBIX Joporax, BXOJAIIMX B cocTtaB BocTodHoro
MIOJINTOHA, CErofHs HabIMogaeTcs ASPUINT JIOKO-
MOTHBHOW TSTH, HE OOECIIEYMBAIOTCS 3a/JaHHBIC
napameTpsl rpa@uKOB TBHKEHUS [TOE3I0B.

KnroueBbie mapameTpsl oOecriedeHus Mo-
TPEOHOCTH JIOKOMOTHUBOB, B TOM YHCIIE JJIEKTPO-
BO30B M TEIUIOBO30B, & TaKKe JIOKOMOTHBHBIX
Opurajn i peanusanuu rpysomnoroka 2025 r. B
obbeme 166 MIIH T TpejicTaBiIeHbl Ha puc. 1-3
[1, 3,4, 8].
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Puc. 1. [TorpeGHOCTB 371€KTPOBO30B IKCILTYaTHPYEMOT'0 NapKa
Fig. 1. Demand for electric locomotives in the operating fleet
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B IloTpedHOCTE O Bo3Mo:KHOE COep:RAHHE

KpacHosipckan :x/1 Boctouro-Cubnpckan 3adaiikanbckana:x/q [lanbHeBocTouHAf BocTo4HBIH HOIHTOH
K/ K/
Puc. 2. IToTpeGHOCTH TEMIOBO30B 3KCILTyaTHPYEMOTO ITapKa
Fig. 2. Demand for diesel locomotives in the operating fleet
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KpacHospcran /3 Bocrouwmo-Cubupexas 3Jafaiikanmeckan /1y JareHeBocTouHas #/31 BocTouHeni momiroH
E |
Puc. 3. YkoMIIIeKTOBaHHE JIOKOMOTHBHBIME OpHraiaMmu
Fig. 3. Staffing of locomotive crews
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B pesynbraTe mpoBeAEHHOTO UCCIIETOBAHUS
KJIFOUEBBIX ITapaMeTpPoOB oOecIieueHusT MmoTpeOHO-
CTH JIOKOMOTHBOB M JIOKOMOTHBHBIX OpHran Iuis
peanu3alyuy yCTaHOBJICHHOW BEIMYUHBI T'PYy30I0-
Toka 2025 r. Ha BOoCcTOUHOM TONHIOHE JKENE3HBIX
JIOPOT BBISIBJIICH PsiI MpoOiieM B paboTe JOKOMO-
TUBHOTO KOMILTEKCA.

1. 3HOC m crapeHue pabodvero mapka Tsro-
BOTO IOJBIXHOrO coctaBa. COINIaCHO TE€XHOJIOTUH
paboTBI KEIE3HOAOPOKHON TPAHCIOPTHON CHCTE-
MBI, 3HAYHUTENBHASL JIOMIs1 JIOKOMOTHUBOB SKCILTyaTH-
pyercsi IJIUTENBbHOE BPEMsi, YTO NPUBOAMT K HX
€CTECTBCHHOMY (H3MYECKOMY M MOPAJIbHOMY H3-
HOCy. MHOTHE eQUHUIIBI TITOBOTO IOJBHKHOTO
COCTaBa ycTapell TEXHOJOTHYECKH M HE COOTBET-
CTBYIOT COBPEMEHHBIM TPeOOBaHUSAM IO o0ecriede-
HUIO YPOBHS 3HEProdpEeKTHBHOCTH, IKOJIOTUIHO-
CTH U IPOU3BOAUTEIHHOCTH.

2. Hemocratrounoe  0oOHOBJIEHHE  MapkKa.
Poccuiickue mpou3BoauTENN HE BCETAa YCIEBAIOT
ynosietBoputh norpedbnoctt OAO «PXK/» B
HOBBIX JIOKOMOTHBAaX. 3aKymnKa HOBBIX MalllH
TpeOyeT 3HAUYUTENbHBIX HHBECTHLHH, KOTOpbIE
MOTYT OBITh OIpaHHYCHBI OIOJHKETOM KOMIIAHUU.
Ecnu pocculickuif pbIHOK He OyneT 3aKphIBaThCs
B YacCTH JIOKOMOTHBOCTPOUTENBHBIX 3aBOAOB, TO
BIIOJIHE BO3MOKHO IIOSIBJIGHUE HOBBIX HIPOKOB
u3-3a pyoexa. ITo, KOHEYHO Ke, B MEPBYIO OUe-
pens Kuraii.

3. IlpoGiemMbl C pEMOHTOM U OOCITyXHBaHU-
eM. PeMOHTHBIE Nieno meperpyKeHbl, 4TO MPHBO-
JUT K YBEITMYEHHUIO BPEMEHH TPOCTOS JIOKOMOTH-
BoB. Jledumur 3amuacteld, ocoOeHHO aisl ycra-
pEeBIIMX MOJIENeH, MOXET YyBEIHMYUBATH BpEMsI
HAXOXCHHUS B PEMOHTE.

4. OpraHu3alioHHbIE W YHPaBJICHYECKUE
npobiembl. JIOKOMOTHBBI HCHOJIB3YIOTCSI HEpaLu-
OHAJIBHO, HANIpUMeEp, M3-32 HENPABUILHOTO IJIaHHU-
pOBaHUs MOE3AHOM pabOTHI WM M3-3a MHBIX (ak-
TOPOB, BBI3BIBAIOIIUX COOM B IBUKEHUH MTOE3/I0B.

5. Buemane Qaxrtopsl. B ycnoBusx caHk-
IUOHHOW MOJIMTUKU BO3HHKAIOT TPYAHOCTH C MO-
CTaBKOW WMIOPTHBIX KOMIUIEKTYIOIIMX WJIH TEX-
HOJIOTHH, a TaKKe 3aMacHbIX 4acTeil 1 HEKOTOPO-
ro 00opynoBaHMUS.

6. Yenoseueckuii ¢akrop. debunur xBanu-
(UIMPOBAaHHOTO MEPCOHANa, 00JalaoIIero Heoo-
XOAMMBIMHA ~ TIpO)eCCHOHATTBHBIME ~ HaBBIKAMH,
HETaTUBHO OTPAXXaeTCs Ha CYIICCTBYIOMIUX IPO-
Heccax peMOHTa JIOKOMOTHBOB.

7. OxoHOMHMUECKHE (akTophl. PocT 1meH Ha
SHEPTOHOCUTENH, MAaTepUalbl U KOMIUIEKTYIOLIUE

OTPaHUYMBACT BO3MOXKHOCTH JUII PEMOHTa W MO-
JEpHU3alNH CylIecTBytomero mapka [3, 7-10].
Takum oOpa3oM, MPOBEICHHBIE HCCIIEN0BA-
HUS TI0Ka3ajid, 4YTO OJHUM U3 CIEPKUBAIOIINX
¢dakTopoB pa3zBuTHI BocTOYHOro momurona xe-
JIE3HBIX JOpPOT, OCHOBHOHM 3ajadeil KOTOporo 10
2030 r. sBIsieTCs YBEIMUEHHUE MPOITyCKHON U Mpo-
BO3HOUM MOIITHOCTEH, SBISCTCS HAIUYUE OTpaHUYC-
HUH B paboTe JOKOMOTHBHBIX KOMILIEKCOB YKelle3-
HOJIOPOXKHBIX CTaHIMH CTHIKOBAHHS Pa3HBIX CH-
cteM Toka [3, 9-12]. B cBsi3u ¢ nmepedncieHHBIMU
(hakTOpaMu TIpOBEIEH aHaIM3 pPabOTBI OTHOTO
Hambosee KPymHOTO M3 HUX, PACHOJIOKEHHOTO Ha
JKEJIE3HOIOPOXKHOM cTaHuu M.

AHaAu3 pa60Tbl AOKOMOTUBHOIO KOMNAEKCA
)KEeAE3HOAOPO)KHOM CTaHLUMM CTLIKOBAHUA
Pa3HbIX CUCTEM TOKa

Hambonee 3HaumMMoii Ha TaHHOM HampaBle-
HUM JBIKEHMSI SBIISETCS KeJe3HOJOpOKHAsL CTaH-
uus M, pacrionokeHHas Ha TpaHuIe Yy4acTKoB 1 —
M wn M — A-I BocTo4HOTrO TIONMMTOHA M O0ECTIeUn-
Baromas OecriepeOoiHyI0 padoTy ABYX €ro HanOo-
Jiee Tpy30HaINpsKEeHHBIX Kelle3HbIX nopor K u 3-C.

Poxp cranmmm 3akmoyaeTcs B o0ecriedeHIN
OecTpenaTCTBEHHOTO MPOITYCKa TPAH3UTHOTO I0-
e3nonotoka mMexay K u 3-C xene3HsIMU J0pora-
Mu. CTaHIus 0OCITYKHUBAaeT JTIOKOMOTHBHBINH KOM-
IJIEKC CTHIKOBAaHUS Pa3HBIX CHCTEM TOKa, CMEHa
JIOKOMOTHBOB TIPOM3BOJUTCS y BCEX IIOE3/I0B.
JIOKOMOTHBHBIN KOMIUIEKC CTAaHIIMH 00CTYKUBAET
cienyome Tarosele Twieun: M — K, TpOTsDKeH-
Hoctb 2581 km; M—H—C, nOpOTSHKEHHOCTh
1464 xm; M — T, npotspkeHHOCTh 805 kM. BEI-
TIOJTHSIET TEXHUYECKOe OOCIyKHBaHHE B O0BEMe
TO-2 nng JOKOMOTHBOB MOCTOSIHHOTO M Iepe-
MEHHOTO TOKa. YCTAaHOBJIEHHAs MOIIHOCTH CEp-
BHCHOTO y4acTKa (COTJIaCHO MAaclOPTHBIM Xapak-
TEPUCTUKAM) NP PaBHOMEPHOM IMOJXOAE JIOKO-
MOTHBOB I Tipom3BoacTBa TO-2 Ha TOKOMO-
TUBHBI KOMIUIEKC CTaHIMHM TMpENCTaBlieHa B
tabn. 1 [1, 13-17].

MakcuManbHO KENE3HONOPOKHAs CTaHIUS
npomyckaer a0 80 map moe3dgoB B CYTKH, B TOM
gucine 12 map macCakupcKux Moe3zoB B 64 maphl
rpy30BbIX [1].

Ha ocHoBe pa3MmepoB BBINIOJIHEHUS IPO-
rpaMMBl PEMOHTa TPY30BBIX JIOKOMOTHBOB IO
nukity TO-2 B 2024 1. MOXHO ONpEAETUTh HX
MIPOLIEHTHOE COOTHOIIEHHE B CPEAHEM B TOJ
(puc. 4) [1, 7, 9].
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Tabyuna 1. MOIHOCTE CEPBUCHOTO Y4acTKa NPH PaBHOMEPHOM MOJX0]I€ IOKOMOTHUBOB
Table 1. Service section capacity with uniform approach of locomotives

MomHOCTh Mo3uLni
MYHKTa TEXHUYECKOTO
Konunuectso Mo1mHoCTbh NO3ULKH MTYHKTa 00CITy)KUBaHHSA
Cepust peMOHTHBIX | JIIMHA peMOHT- | TEXHHYECKOTO OOCITy>KUBAHUS JIOKOMOTHBOB,
JIOKOMOTHBOB TIO3UITHH HBIX MO3UIAH JIOKOMOTHBOB, €]. B TOJ{ ell. B CyTKH
Series Number of | Length of repair Capacity of Locomotive Capacity
of locomotives repair positions Maintenance Facility Posi- of Locomotive
positions tions, units per year Maintenance Facility
Positions, units per
day
BJI80 B/u, BJISS,
5C5K B/i 5 240 70 092 71
BJI60 B/n, DI11 B/H,
TOM B/u, TO10 B/u ! 48 > 183 14

28%

3%

24%

32%

m BI85

® BJIR0p/c/'T'TE
= 1 5BN80p/c/TR
m 230K
®33C5K

Puc. 4. Pactipenienenne rpy30BbIX JIOKOMOTHBOB TIO CEPHSIM
Fig. 4. Distribution of freight locomotives by series

Ha ocnoBe amarpammel (cM. puc. 4) MOXHO
cAenaTh BBIBOJ, YTO BBICOKAs 4acTOTa IHOCTYILIE-
HUS B JIOKOMOTHUBHBIM KOMIUIEKC cTaHIMu M y
Tpex cepuii JsokomoTmBoB: BJI8S, 30CS5K u
1,5BJI80p/c/Tk.

HopmaruBHBIE M CpeqHErofoBble (hakTHye-
CKHE 3aTpaTbl BpeMEHH 00O0pOTa JOKOMOTHBOB C
3aX0/I0OM Ha IYHKT TEXHHYECKOTO OOCITY>KUBaHUS
nokomotuBoB (IITOJI) mist BeIMOMHEHUS onepayii
M0 TEXHUYECKOMY OOCIyXHBaHHIO B 00beme TO-2
C pa3OMBKOW MO »BJIEMEHTAaM TEXHOJIOTHYECKOTO
LUKJIA ISl IOKOMOTUBOB IIOCTOSIHHOTO U IIepeMEH-
HOIO TOKa MpejcTaBieHsl B Tadn. 2 [1, 7, 9].

Hcxons U3 pacueTHBIX NapaMEeTPOB JIBIKE-
HUS TI0€37I0B B MeCALl MAaKCUMalIbHOro o0bemMa Ie-
PEBO30K, Ha JIOKOMOTUBHBIN KOMIUIEKC Ul IIPOU3-
BOJICTBA TEXHOJIOTMYECKUH Ollepanuii NOCTyNaroT:

—c 4JeTHoro meperoHa M — A: 64 rpy3oBbIX
nokomoTuBa (52 nokomotuBa cepun 22C6, 12 no-
komoTrBoB cepurt BJI10); 12 maccaxxupckux JOKo-
MOTHBOB M3 MACCAKUPCKOTO TapKa — BCE JIOKOMOTH-
Bbl cepun OII2K; 2 anekrpomoesna cepun D14 u3
[ACCAKMUPCKOTO MapKa;

— ¢ HedeTHoro meperoHa M — II: 64 Tpy3o-
BbIX JJokoMoTuBa (20 mokomotus cepun BJI8S, 18
JIOKOMOTHBOB 30C5K, 16 JIOKOMOTHBOB
1,5BJI80p/c/TK, 8 JIOKOMOTHBOB cepun
BJI8Op/c/1/Tk, 2 nmoxomotuBa cepun 29C5K); 8
MACCAKUPCKUX JIOKOMOTUBOB W3 MAaCCaXKHPCKOTO
Tapka — BCe JIOKOMOTHBHI cepuu D11,

Ha ocHOBaHWH BBHITIOTHEHHOTO aHAIN3a HOPM
IIPOCTOS JIOKOMOTHUBOB B JIOKOMOTHBHOM KOMILIEK-
ce MO DJIEMEHTaM NPOW3BEIEHO CpPaBHEHUE €ro
HOPMAaTUBHBIX 3HAYCHUN Ha KaKJIOW TEXHOJIOIMYe-
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CKOM JUHHH C (I)aKTI/I‘leCKI/IM 3HAYCHUEM. AHanu3 Y BCcex T PY30BbIX HOC3A0B MPOU3BOAUTCA
ImoKasaJl IIPECBBINICHUC (I)aKTI/I‘ICCKI/IX 3HAYCHUN CMC€HA IOC3JHOr0 JIOKOMOTHBA, MapUIPpyTbl CMECHBI
IIPOCTOA IO BCEM TEXHOJIOTHYCCKUM JIMHUAM pa60— IMOE€3JHBIX JIOKOMOTHUBOB IIPEACTABJICHBI HA PUC. 5.
ThI IOKOMOTHBHOI'O KOMILJIEKCA CTaHLMHU M.

Tabauna 2. HopmatueHbIe B (haKTHIECKHE 3aTPaThl BpEMEHH 000pOTa IOKOMOTHBOB ISl BeIToNTHeHHs TO-2
Table 2. Standard and actual turnaround time costs of locomotives for performing TO-2

IpocToit 10| TEXHONOTUYECKMMH OTIEPALIMAMH, U
Downtime for technological operations, h
! - Q o o =
4 < = = = 19 = g
ED it
= £ 3 : |z |¢ s
= 2 & & 3 > g « & 8
s £ |B = g £ S8 | B £
@ & s 2 . =) g 0
o S S 5] = S g S L
I G = < = 2 O = =] < O
Cepus g5 ©° 2 2 mn A > O 4 =, | 2.2
3arpatsl s =2=8E =9 = S 5 o 5 e EE
JoKOMOTHBA | 2. 0 § .5|28 N 2 O S we| 23 eE2Z22 | ¢
BPEMEHH ) SEECIEDCE aa |Z,2E| £8 EESE| 2E
. Series EE 5 &z & A s L=3 2 Z o g s 8
Cost time . S I PXgEEE ©O0 |aEgE g EE c=es 2| 28
locomotive g.:ggxm-;,, == gm.S_z 58 2859 c =
SzES5|Z855 =z 3288 25| 2858z c8
ZSE2EZ|EEES S 2% 57| 2525| 2¢
o S < S T =) 5 > < = S 5
= g [& S g = °3 | & = Y=
= 3 | & = 9 | zE|% %
- - o 2 | E3ls 3
= < § = o g g © § <
E B |28 E =3 m g E
N e e e g i3 [ e
S = |0 K © S &
15 TIOKOMOMUBOE NOCMOAHHO20 MOKA
For DC locomotives
OII2K 0,3 0,76 0,5 0,65 1,91 0,91 2,82
BJI10,
BIT10/Y 0,3 0,76 1,3 0,65 2,71 0,91 3,92
HopmarusHbie 5506 0,3 0,61 1 0,65 2,26 0,91 3,47
Regulatory 151 TIOKOMOMUBOE NEPEMEHHO20 MOKA
For AC locomotives
Tpysosoit 0.35 0.6 L5 0.7 28 1,16 431
Cargo
Haccasupeknit | ) 55 0.6 1.0 0.7 23 1,16 3.81
Passenger
L5l T0KOMOMUBOE NOCMOAHHO20 TMOKA
For DC locomotives
OI12K 0,77 1,07 0,65 1,51 3,22 2,01 6,00
BJI10
’ 0,87 1,04 1,33 0,98 3,35 1,01 5,23
daktuueckne | BJI101/Y
(cpennee 3a 29C6 0,94 1,07 1,08 0,98 3,13 0,97 5,04
roz) 151 10OKOMOMUBOE NEPEMEHHO20 MOKA
Actual For AC locomotives
(annual
OI11 0,53 1,46 1,34 1,85 4,66 1,33 6,51
average)
BJI8S 0,55 1,45 1,36 1,64 4,45 1,28 6,29
BJI8O 0,52 1,45 1,32 2,04 4,82 1,36 6,70
1,5BJI&0 0,52 1,43 1,30 1,90 4,63 1,36 6,51
29C5K 0,59 1,51 1,22 2,55 5,29 1,38 7,25
30C5K 0,69 1,36 1,42 2,38 5,17 1,25 7,10
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Puc. 5. CxeMbl IPOJBIKEHHSI TOKOMOTHBOB:
@ — B JIETI0 TIOCTOSIHHOTO TOKA; O — B JIETI0 IEPEMEHHOT'0 TOKa
Fig. 5. Locomotive route diagrams:
—to the DC depot; 6 — to the AC depot

MogenupoBanue paboTbl JIOKOMOTHUBHOT'O
KOMILJIEKCa TIOCTOSHHOTO M TEPEMEHHOTO TOKOB
OCYILIECTBIISIETCS. HA OCHOBE BPEMEHHU IIOCTYILIe-
HUSl TIOE3IHBIX JIOKOMOTHBOB B JIOKOMOTHBHBIM
KOMIUIEKC CTaHIMU. B xome MojenupoBaHHUs
HEOOXOJIMMO YUYMTHIBaTh 3aTpaThl BPEMEHU Ha
CJICAYIOIINE OTIepaLtu:

— 3ae3]1 IOe3/THOTO JIOKOMOTHBA B JICTIO;

—clada JIOKOMOTHBA TIO€3IHOW Opuranon
MAaIMHKUCTY POrPEBa;

— MIOCTaHOBKa MTOE3/IHOT'0 JIOKOMOTHBA B JIETIO;

— BeinosiHenue TO-2;

— yOopKa JIOKOMOTHBa W3 [ENO, 3aKII0YH-
TEJbHBIC OTIEPALIH;

— MIepecTaHOBKA JIOKOMOTHBA Ha ITyTH OTCTOSI;

— MPHEM TOTOBOTO K OTIPABIICHUIO JIOKOMO-
THBa TOE3IHOW OpHUrazoi M ero cieloBaHUE Ha
craurmio [1, 18-20].

MopenupoBaane pabOTBl  JIOKOMOTHBHOTO
KOMIUIEKCA MOCTOSHHOTO U MIEPEMEHHOT0 TOKa TPH
CYILECTBYIOLIMX pa3Mepax IBHXECHHUS OCYILECTBIIS-
€TCA B COOTBETCTBUM C CYTOYHBIM IIJIAHOM-
rpagukoM pabOTHl JIOKOMOTHBHOIO KOMIUIEKCA B
uenoM. Ha ero ocHoBe omperneneHbl MOKa3aTelH,

3Ha4YeHUe KOTOPBIX MpencTaBieHo B Tabm. 3 [1, 18].

C uenbio Gosiee TOYHOM OIIEHKH PE3yIIbTATOB
paboThl 00BEKTa HCCIENOBAaHMS IO MTOraM MOJe-
JIMPOBaHUSI HEOOXOAMMO PacCUMTaTh CIenyIoLIne
nokasaTein paboThl IOKOMOTHBHOTO KOMILIEKCA:

—3arpyska myteit [ITOJI;

— 3arpy3Ka BBICTABOYHBIX ITyTEH.

Pacuer 3arpy3ku BBINOJHSETCS IS CIEOy-
IOLIMX YCIIOBHI (D)YHKIIMOHUPOBAHUSI:

—nytd [ITOJI Ne 1, 2 u 3 umeroT BMeCTH-
MOCTH IO /IBa JJOKOMOTHBA Ha KaKIOM IIyTH — I10
KOJIMYECTBY CMOTPOBBIX KaHaB;

—Tepes IIeXOM MOXKET pa3MeIlaThCcs Mo J1Ba
TPEXCEKIIMOHHBIX JIOKOMOTHBA Ha KaXKIO0M IIyTH;

—3a [EeXOM MOTYT pa3MelaTbCcs TPEXCEKIIH-
OHHBIC JIOKOMOTHBHI — Ha ITyTH Ne 1 u 2 1o nBa, Ha
yTd Ne 3 — onuH;

— BBICTAaBOYHBIE MYTH HMEIOT CJIEIYIOIIYIO
BMECTUMOCTh  TPEXCEKIIMOHHBIX  JIOKOMOTHBOB:
nyta Ne 21, 27, 28 — nBa, myTe Ne 22 — nsiTh, MyTh
No 23 —tpu [1, 18].

Pesynbrater pacuera 3arpysku myteit [ITOJI
1 BBICTAaBOYHBIX IyTEH MpeJCTaBlIeHa B Ta0I. 4.

ISSN 1813-9108

107



OPUT'MHAJIBHAS CTATbHA
2025. Ne 2 (86). C. 100-118 Cospemennvte mexnonozuu. Cucmemnutii ananus. Mooenuposanue

Tadamnua 3. [Tokaszarenu paboTHI IOKOMOTHBHOTO KOMILJIEKCa
Table 3. Performance indicators of the locomotive complex

3HayeHue, yac
ITokazarens Value, hour
Indicator HopmatuBHOE | DakTHueckoe
Normative Actual

JlokoMOMUGHbLIL KOMAAEKC HOCMOAHHO20 MOKA
DC locomotive complex
KonmuecTBO TOKOMOTHBOB, MOCTYIMUBIINX B JIOKOMOTHUBHBIN KOMIIIEKC, B TOM
qHcIe
Number of locomotives received by the locomotive complex, including:
— Macca)XNpCKUe JOKOMOTHBBI
passenger locomotives
— IPy30BBI€ IOKOMOTHBBI
freight locomotives
KonngecTBo 10k0MOTHBOB, npomeanmx TO-2, B TOM 4ucie
Number of locomotives that passed TO-2, including:
— MaCCaKUPCKHUE IOKOMOTHUBEI — 5
passenger locomotives
— IPy30BBIC IOKOMOTHBBI - 5
freight locomotives
Cpennee BpeMst 000poTa JOKOMOTHBOB, 1
Average locomotive turnaround time, h:
— [acCaKUpCKue JIOKOMOTUBBI cepun DI12K 2,82 4,72
passenger locomotives of the EP2K series
— IPy30BBI€ IOKOMOTHUBBI, B TOM YHCJIE CEPHU
freight locomotives, including the following series:
BJI10 3,92 4,51
29C6 3,47 4,39
JlokoMoOmuGHbII KOMRAEKC NepeMenH020 MOoKa
AC locomotive complex
KonnuecTBO JIOKOMOTHBOB, IMOCTYMUBIIMX B JIOKOMOTHBHBIH KOMILIEKC, B TOM
qHcie
Number of locomotives received by the locomotive complex, including:
— Macca)XNpPCKue JOKOMOTHUBBI
passenger locomotives
— IPy30BBI€ IOKOMOTHBBI
freight locomotives
KonnuectBo 1okoMOTUBOB, npoieqmux TO-2, B TOM yucie
Number of locomotives that passed TO-2, including:
— MacCaXUPCKHUE JIOKOMOTHUBBI - 7
passenger locomotives
— TPY30BBI€ IOKOMOTHBEI - 35
freight locomotives
Cpennee BpeMst 000p0oTa TOKOMOTHUBOB, 4
Average locomotive turnaround time, h:
— TMaccakupckue JOKoMOoTUBHI cepun OI11 3,81 5,76
passenger locomotives of the EP1 series
— Ipy30BBIC JOKOMOTHUBBI, B TOM YHCJIE CEPHU
freight locomotives, including the following series:

BJI8S 4,31 4,84
39C5K 4,31 5,36
1,5BJI80 4,31 5,13
BJI80 4,31 4,75
29CS5K 4,31 4,52
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Ta6auna 4. 3arpy3ka myTeif Ha MyHKTaX TEXHUYECKOTO OCMOTPa IOKOMOTHBOB M BRICTABOYHBIX ITyTEH
Table 4. Loading tracks at locomotive inspection stations and exhibition tracks

TyTs Bpewms 3ansrus, 3arpyska, %
Track | M . Loading, %
Loading time, min

ITyte Ne 1 (ITTOJI), mpu 3Tom Track No 1 (PTOL), in this case: 1157 80,3
OJIMH JIOKOMOTHUB Ha IyTH one locomotive on the track 442 -
JIBa JIOKOMOTHBA Ha MyTH two locomotives on the track 727 —
ITyte Ne 2 (ITTOJI), mpu atom Track No 2 (PTOL), in this case: 1214 84,3
OJIMH JIOKOMOTHB Ha IyTH one locomotive on the track 478 -
JIBa JIOKOMOTHBA Ha MyTH two locomotives on the track 736 —
ITyte Ne 3 (ITTOJI), mpu atom Track No 3 (PTOL), in this case: 1388 96,4
OJIMH JIOKOMOTHUB Ha IyTH one locomotive on the track 746 -
JIBa JIOKOMOTHBA Ha MyTH two locomotives on the track 642 -
ITyte Ne 21 (BbicTaBOUHBI), ipu 3ToM Track No 21 (exhibition), 1301 90,3
in this case: 468 -
OIIMH JIOKOMOTHUB Ha IyTH one locomotive on the track 833 -
JIBa IOKOMOTHBA Ha IMyTH two locomotives on the track
ITyte Ne 22 (BpIcTaBOUHBIN), ipu 3TOM Track No 22 (exhibition), 1416 98,3
in this case: 216 -
OIIMH JIOKOMOTHUB Ha IyTH one locomotive on the track 397 —
JIBa IOKOMOTHBA Ha IyTH two locomotives on the track 384 -
TpH JTJOKOMOTHBA Ha 1yTH three locomotives on the track 310 -
4eThIpe JIOKOMOTHBa Ha IyTH four locomotives on the track 109 -
ST JJOKOMOTHBOB Ha nyTH five locomotives on the track
ITyte Ne 23 (BbicTaBOUHBI), ipu 3ToM Track No 23 (exhibition), 1239 86,0
in this case: 90 -
OJIMH JIOKOMOTHB Ha IyTH one locomotive on the track 659 —
JIBa IOKOMOTHBA Ha IyTH two locomotives on the track 490 —
TpH JJOKOMOTHBA Ha myTH three locomotives on the track
ITyte Ne 27 (BbIcTaBOUHBIN), ipu 3TOM Track No 27 (exhibition), 1058 73,5
in this case: 1025 -
OJIMH IOKOMOTHUB Ha IyTH one locomotive on the track 33 -
JIBa IOKOMOTHBA Ha IyTH two locomotives on the track
ITyte Ne 28 (BbIcTaBOUHBIN), Tpu 3TOM Track No 28 (exhibition), 944 65,6
in this case: 944 -
OJIMH JIOKOMOTHB Ha IyTH one locomotive on the track 0 -
JIBa IOKOMOTHBA Ha MyTH two locomotives on the track

[lo pesynbratam MoAeTHpOBaHUS PabOTHI
JIOKOMOTHUBHOT'O KOMIUIEKCa ITOCTOSIHHOI'O TOKa
OTIpE/IETICHO CpeiHee BpeMsi 000poTa MO CTaHIIUU
Uit 10koMoTrBOB cepuu: DI12K — 4,72 4 (ipeBbI-
mraet Hopmy Ha 1,90 u); BJI10 — 4,51 4 (npeBblua-
et HopMmy Ha 0,59 4); 20C6 — 4,39 4 (npeBbiaer
Hopmy Ha 0,92 u).

[lo nmanHBIM Taby. 4 cocTaBieHa CpaBHH-
TeJbHasl XapakTepucThKa 3arpy3ku nmytei [ITOJI n
BBICTABOYHBIX MyTEH COOTBETCTBEHHO (pHC. 6).

CpaBuutensHas xapakrtepuctuka [ITOJI
YKa3bIBa€T Ha BBICOKYIO 3arpy3Ky IyTed XOTs Obl
OJHUM JIOKOMOTHBOM, KOTOpas COCTaBJIsieT B
cpemaem 87 %. Ilpu stom 3arpyska mytein [1TOJI

IIpH MaKCHMaJIbHOM KOJHYECTBE JIOKOMOTHBOB B
cpeaeM — 56,6 %. CpaBHUTENbHAs XapaKTepu-
CTHKAa 3arpy3Kd BBICTAaBOYHBIX myTed Ne 21-23
MMOKa3bIBACT WX BBICOKYIO 3arpy3ky — 91,5 %. 3a-
rpy3ka myred Ne 27, 28 OIHUM JIOKOMOTHBOM B
cpenHeM cocTtaBisieT 69,6 % npu BMECTUMOCTH,
paBHOW JIBYyM JIOKOMOTHBaM. 3a CYeT TOTO, YTO
JaHHBIE MYTU ABJSIIOTCA TYNHKOBBIMHU, Ha HHUX HE
CTaBST JIBa JIOKOMOTHBA OJJHOBPEMEHHO.

Hcxons w3 pe3ynbTaToB  BEHITIOJHEHHOTO
aHaM3a 3arpy3Kd BBICTABOYHBIX MyTE€H MOXKHO
CAENaTh BBIBOJ, YTO IyTEBOI'O Pa3BUTHA JIOKOMO-
TUBHOIO KOMIUIEKCA MpPH CYILECTBYIOIIUX pa3Me-
pax OBM)KEHHUS HEIOCTATOYHO.
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Cornacho [1, 2, 21, 22] TeHacHIMS pa3BU- peBO3Kax B Ooibineld mepe. [lepcriekTuBHBIE pas-
THS KeJe3HomopoxHoro TpaHcmopta mo 2030r.  wMepsl aBwkeHus mo craHimu M Ha 2030 r. mpen-
NpeAyCMaTpuBacT CHEHUATM3ali BOCTOYHOro  cTaBjeHBI Ha puC. 7.
MOJIMTOHA Ha KOHTCHHEPHBIX U MaCCAKUPCKUX TIe-
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Il - BpcMst HaXOXK/ICHHUS Ha MTyTH HE MEHEe OJIHOTO JIOKOMOTHBA
time spent on the track by at least one locomotive;
[77777] — BpeMsI HaXOXKICHUS Ha IyTH MaKCUMaJIbHOTO YHCIIa JOKOMOTHBOB
time spent on the track by the maximum number of locomotives
Puc. 6. CpaBHuTenbHAs XapaKTEPUCTHKA 3arpy3KH HHPPACTPYKTYPHOTO KOMILIEKCA!
a — ITyTH ITyHKTa TEXHUYECKOT'0 00CITY>KUBaHNUS IOKOMOTHBOB; 6 — BEICTABOYHBIE ITyTH
Fig. 6. Comparative characteristics of infrastructure complex utilization:
a — locomotive maintenance yard tracks; 6 — exhibition tracks
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— TAacCaXKUPCKUIA,

—  TIPHTOPOJHEIA;

IMOC3OOIIOTOK U €0 MOIIMHOCTE IIOC3O0B B CYTKH,

— TPY30BOIi;

—  cOopHBIii.

Puc. 7. [lepcriekTuBHBIE CpETHECYTOUHBIE MTOE3A0MOTOKH cTaHIuK Ha 2030 T.
Fig. 7. Projected average daily train traffic at the station in 2030

Takum ob6pazom, ¢ 1enbio0 3PPEKTUBHOTO
pa3BUTHUS M OpraHu3aluu OecrepeboitHol pabo-
ThI O6'I)CKTEI HCCIICJOBaHUA TIpU YBCIWUYCHUU
pasmepoB aBmwkeHus Ha 30 % HeoOxomumo
IPEeIyCMOTPETh COOPYKEHHE JOTOJTHHTEIBHBIX
BBICTAaBOYHbIX HyTCﬁ.

MoaeAupoBaHue paboTbi AOKOMOTUBHOIO
KOMMNAEKCa Ha NepCneKTUBHbIe
o6bemMbl pabotbi

Hnst pa3BUTUST M ONTHUMAaJbHOM PpaboThHI
CTaHIIMM TPU YBEJIWYEHUU DPa3MEpPOB JBIKEHUS
TpeOyeTcsl MpeayCMOTPETh JOMOJHUTEIbHbBIE BBI-
CTaBOYHBIE IIyTH. YKJIaJJKa HOBBIX ITyTe€H MO3BOJIUT
MEePECTaBIATh 0OJbIIee KOIMIECTBO JIOKOMOTHBOB
B O’KHMJIaHUH OTIIPABIIEHUS CO CTAHIMH, YTO COKpa-
TuT 3arpy3ky nyred IITOJI m ymeHpmuT 3aTpaTsl
BPEMEHHM Ha IMEpPEeCTaHOBKY JIOKOMOTHBOB IIOCIIE
npoxoxaenus TO-2 Ha MyTH 3amaHOTO MapKa.

PexoHCTpyKIMsT  JIOKOMOTHBHOI'O  KOM-
IJIeKca MNpeAyCMaTpUBAcT peaau3aluio Tpyni
MEPOTIPUSITUH.

1. CTpoUTENBCTBO ~ BBICTABOYHBIX  IyTeH
Ne 201-204, mpenHa3Ha4eHHBIX AL OTCTOS JIOKO-
MOTHBOB TIOCJIE BBIXOJa W3 Jero. BrimoimHeHHOe
MOJIETMPOBaHnEe pabOThl TOKOMOTHBHOTO KOMILIEK-
ca IoKasajo, 4TO B HACTOAIIEE BPEMs M3-32 OTCYT-
CTBUSl YKa3aHHBIX IIyTeld BO3HHKAaeT HeoOXomau-
MOCTh TIEPECTAHOBKH JIOKOMOTHBOB IIOCJIE BBITION-
Henua TO-2 Ha mytu Ne 21-23, koTOpBIE ABISIOTCS
npoapommxenneM nyrei IITOJI. [Ipu atom Bce nepe-
JBIDKEHHSI TIPOM3BOMIATCS C YTJIIOBBIMU 3a€3/]aMH, B
TOM YHCJI€ C BBITOJHEHUEM TEXHOJOTHYECKUX OIle-
paumii Mo cMeHe KaOWHBI YIPaBICHUS JIOKOMOTH-
BOM. B CBSI3M ¢ 3TUM BO3ZHHUKAIOT JOINOJHUTEIIBHBIC

[IPOCTOM M HW3JIUILHHE HPOOETH JOKOMOTHBOB IO
HHQpaCTPyKType JJOKOMOTHBHOTO KOMITJIEKCA.

CTpouTeNnbCTBO yKa3aHHBIX ITyTeH MO3BOJIUT
o0ecneYnTh MOTOYHOCTh MPOIYCKa JIOKOMOTHUBOB B
JIOKOMOTHUBHOM KOMIIJIEKCE IIEPEMEHHOI0 Toka. B
YaCTHOCTH, TOCJIe BBIMOMHEHUs onepanuu no TO-
2 ¥ SKUNHPOBKE JIOKOMOTHBOB B JIeN0, OyAET mpo-
H3BOUTHCS X yOOpKa Ha MPOEKTUPYEMBbIE IYTH C
MOCIEAYIOLIEHN ToAaYel Ha ITyTH 3aIlaJIHOTO IapKa
CTaHIIMY, MT0J1avya Ha MyTH YETHOTO MapKa CTaHLUU
Oyzet npousBoauThCA ¢ myTeid Ne 21-23.

2. CTpOUTENbCTBO COEAMHUTENBHOTO IYTH
Mexay crpenkamu Ne 727 u 714, pekoHCTpyKUHUs
BBICTaBOYHBIX ITyTer Ne 21-23.

3. VKiiagka NPOEKTUPYEMBIX BBICTABOYHBIX
MyTed Ha CyIIECTBYIOIIEH IUIOMIAKe MEXAY
ctpenkamu Ne 102 n 700. Vknanka BbICTaBOYHBIX
myTeil mpexycMaTpuBaeT AEMOHTaX ydacTKa IyTH
Mexay crpenkamu Ne 673 u 700, yTo mo3BosigeT
COKpaTUTh BpeMs CJEIOBaHHUS JIOKOMOTHBOB H3
IITOJI Ha myTH 3anaHOrO MapKa.

4. Ing yKkJIaaKu TPOEKTHPYEMOIO ydacTKa
Myt Mexay ctpenkamu Ne 727 u 714 mpemycmart-
pHUBaETCsl IEMOHTAX yYacTKOB ITyTH MEXIy CTpe-
kamu Ne 714 u 622, Ne 714 u 140. danusie Mepo-
MIPUATHS TIO3BOJISAT CIIEIOBATh TMOE3THBIM JIOKOMO-
tiBaM ¢ myteidr Ne 19, 21, 23 HedeTHOro mapka
craniuu Ha mmytd Ne 1-3 IITOJI. Vknanka myrei
MpeIyCMOTpeHa pelbcaMu P65, ykimamka cTpenod-
HBIX TIEPEBOJIOB IMpom3BeieHa Mapkod M 1/9, mia-
HUpYyeTCs MX ULeHTpanusanus. llpsmble BcTaBku
MEX]ly CTPEIOYHBIMU NIEPEBOJAMH MTPEIYCMOTPEHBI
10 HOpMaM JIJIst TIpouunx myTeit — 6,25 m [1, 18, 21].

Peanuzauust 1aHHOTO MEPONPHUATHS TpPELy-
CMaTpPUBAET, YTOOBI JO PEKOHCTPYKLUUHU JIOKOMO-
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TUBHOT'O KOMILIEKCA CTAHIIMH BBIIIOJIHUTH PEKOH-
CTPYKIIMIO HEYETHOTO TapKa, B TOM YHUCIE Tpeay-
CMOTpPETh BO3MOXKHOCTh HWCIOJNB30BAHMS IS
MpONycKa TPaH3UTHBIX moe3foB myTeit Ne 19, 21,
23 (xoTopple CTaHYT NPHUEMOOTIPABOYHBIMH).
Takum o0o0pa3oM, BO3HHKHET HEOOXOIUMOCTH
oOecrieueHUs: yOOPKH TIOE3HBIX JIOKOMOTHBOB C
yKa3aHHBIX NyTed Ha myTu Ne 1-3 JTOKOMOTHBHO-
ro nemo. lIpenycMoTpeHHBIE PEKOHCTPYKTHBHBIE
MEPOTIPHUATHS MO3BOJISIT 00ECTIEUNTh PEeaTU3aIHIo
TEXHOJIOTHH PabOTHI CTAHLIMHU C YYETOM €€ PEeKOH-

CTPYKLMH IO JIPYTUM 3TaraM pa3BUTHA COTJIACHO
reHepaibHOM cxeMe pa3BUTHUd BOCTOYHOrO MmoJiu-
COHA >KEJIE3HBIX TOPOr.

VYkazaHHOE KOJIMYECTBO IMyTed 00OCHOBa-
HO pe3yibTaTaMH MOJENUPOBaHMs PabOTHI JIOKO-
MOTHBHOTO Komruiekca (Tabi. 5). Pacuer 3arpy3ku
nyteit [ITOJI u BEICTaBOYHBIX MYyTEH MpEICTaBIEeH
B Tabn. 6 [1,18,21]. Ha puc. 8 cpaBHUTeNbHAs
xapakrepuctrka 3arpy3ku myteir [ITOJI u BeicTa-
BOYHBIX IIyTE€H COOTBETCTBEHHO.

Tabauna 5. [Tokazarenn pabOTH IOKOMOTHBHOTO KOMIIIEKCA C YIETOM MOAECPHH3ALINI
Table 5. Performance indicators of the locomotive complex taking into account modernization

IloxazaTenp

3HaueHue, Jac.
HOpPMaTHBHOE | (axTHIecKoe

Jlokxomomuenwlil KOMNIEKC NOCMOSAHHO20 MOKA

quCJIC

— MACcCaXUPCKUE TOKOMOTHUBBI
passenger locomotives

— IPy30BbI€ IOKOMOTHBEI
freight locomotives

KommaectBo JIOKOMOTHBOB, INOCTYIIMBIIUX B JIOKOMOTHBHBIHN KOMIIJIICKC, B TOM

Number of locomotives received by the locomotive complex, including: - 19

Number of locomotives that passed TO-2, including:
— MacCa)XUpPCKUe JOKOMOTHUBBI

passenger locomotives
— rpy30BbI€ TIOKOMOTHUBBI

freight locomotives

KonngecTBo 10Kk0MOTHBOB, npoueamux TO-2, B TOM 4ucie

Cpennee BpeMst 000poTa JJOKOMOTHBOB, 4
Average locomotive turnaround time, h:
— [acCa)KUpcKue JIOKOMOTUBBI cepun DI12K
passenger locomotives of the EP2K series
— IPy30BbI€ IOKOMOTHUBBI, B TOM YHCJIE CEPHU
freight locomotives, including the following series:
BJI10
29C6

4,96
2,82

3,92
3,47

4,31
4,03

Jlokxomomusmwiii KOMNAEKC nepemMennoco moka

YUCje

— MacCakKUPCKHUE JIOKOMOTHUBBI
passenger locomotives

— IPY30BbI€ IOKOMOTHUBEI
freight locomotives

KonuuectBo JIOKOMOTHBOB, MOCTYNHMBIIUX B JIOKOMOTHUBHBIN KOMIIJICKC, B TOM

Number of locomotives received by the locomotive complex, including: - 19

Number of locomotives that passed TO-2, including:
— MacCa)XUPCKUE JTOKOMOTUBBI

passenger locomotives
— I'PY30BbI€ TJOKOMOTHBBI

freight locomotives

KonnuectBo 10koMOTUBOB, npomeqmuux TO-2, B TOM yucie

Cpennee BpeMst 000p0oTa TOKOMOTHUBOB, 4
Average locomotive turnaround time, h:
— TTaCCaXUPCKHE JJOKOMOTHBHI cepun DI11

3,81 5,25
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passenger locomotives of the EP1 series
— IPY30BBIC IOKOMOTHUBEI, B TOM YHCIIC CEPHH
freight locomotives, including the following series:

BJI8S 4,31 3,28
39C5K 4,31 3,91
1,5BJI80 4,31 3,65
BJI80 4,31 3,23
29CS5K 4,31 3,51

Tadamuna 6. 3arpyska myTei MyHKTa TEXHHYECKOTO 00CITy>)KUBaHNUS JOKOMOTUBOB M BHICTABOUHBIX ITyTeH
C YU4ETOM MOJIEPHU3AIMHY JIOKOMOTHBHOTO KOMILJIEKCa
Table 6. Loading of locomotive maintenance and exhibition tracks
taking into account the modernization of the locomotive complex

Bpewms 3andarus,
Iyt P 3arpyska, %

ITyte Ne 1 (IITOJI), mpu atoMm Track No 1 (PTOL), in this case: 1277 88,7
OJIMH JIOKOMOTHUB Ha IyTH one locomotive on the track 749 —
JIBa IOKOMOTHBA Ha IMyTH two locomotives on the track 528 —
IIyte Ne 2 (ITTOJI), mpu 3Tom Track No 2 (PTOL), in this case: 1213 84,2
OIIMH JIOKOMOTHUB Ha IyTH one locomotive on the track 706 —
JIBa IOKOMOTHBA Ha IMyTH two locomotives on the track 507 —
IIyte Ne 3 (ITTOJI), mpu 3Tom Track No 3 (PTOL), in this case: 1179 81,9
OIIMH IOKOMOTHUB Ha IyTH one locomotive on the track 812 -
JIBa IOKOMOTHBA Ha IMyTH two locomotives on the track 367 —
ITyte Ne 201 (BeIcTaBOUHEII), TpH 3TOM Track No 201 (exhibition), in 1432 99 5
this case: 311 ”
OJIMH JIOKOMOTHB Ha IyTH one locomotive on the track 550 _
JIBa JIOKOMOTHBA Ha MyTH two locomotives on the track 518 B
TpH JJOKOMOTHBA Ha IyTH three locomotives on the track 53 _
JeThIpe JIOKOMOTHBa Ha myTH four locomotives on the track
ITyte Ne 203 (BIcTaBOuHBIN), pu 3ToM Track No 203 (exhibition), in 1307 908
this case: 323 ”
OJIMH IOKOMOTHUB Ha IyTH one locomotive on the track 539 B
JIBa IOKOMOTHBA Ha IyTH two locomotives on the track 396 B
TpH JIOKOMOTHBA Ha myTH three locomotives on the track 49 B
YeThIpe JIOKOMOTHBA Ha ImyTH four locomotives on the track
ITyte Ne 204 (BeIcTaBOYHEII), TpH 3TOM Track No 204 (exhibition), in 1 287 89.4
this case: 315 a
OJIMH JIOKOMOTHB Ha IyTH one locomotive on the track 706 _
JIBa JIOKOMOTHBA Ha MyTH two locomotives on the track 266 B
TpH JJOKOMOTHBA Ha IyTH three locomotives on the track
ITyte Ne 21 (BbicTaBOuHBI), ipu 3TOM Track No 21 (exhibition), in this 1011 70.2
case: ’

. 569 -
OJIMH JIOKOMOTHB Ha IyTH one locomotive on the track 440 B
JIBa IOKOMOTHBA Ha MyTH two locomotives on the track
ITyte Ne 22 (BpIcTaBOUHBIH), Tpr 3TOM Track No 22 (exhibition), in this 1 440 100
case:

: 643 —
OJIMH JIOKOMOTHB Ha ITyTH one locomotive on the track 660 B
JIBa JIOKOMOTHBA Ha MyTH two locomotives on the track 137 B
TpH JTIOKOMOTHBA Ha 1yTH three locomotives on the track
4yeThIpe JIOKOMOTHBA Ha ImyTH four locomotives on the track a a
ISITh JIOKOMOTUBOB Ha nyTH five locomotives on the track - -
ITyte Ne 23 (BeIcTaBOUHBIN), Tpu 3ToM Track No 23 (exhibition), in this 1 120 77.8
case: ’

. 849 —
OJIMH JIOKOMOTHB Ha IyTH one locomotive on the track 171 B
JIBa JIOKOMOTHBA Ha IyTH two locomotives on the track 100 B
TPH JIOKOMOTHBA Ha myTH three locomotives on the track
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ITyte Ne 27 (BbicTaBOuHBI), ipu 3TOM Track No 27 (exhibition), in this 1158 80,4
case: 1158 -
OJIMH JIOKOMOTHUB Ha IyTH one locomotive on the track — -
JIBa JIOKOMOTHBA Ha MyTH two locomotives on the track
ITyte Ne 28 (BbIcTaBOUHBII), pu 3TOM Track No 28 (exhibition), in this 1152 80,0
case: 1152 -
OJIMH JIOKOMOTHB Ha IyTH one locomotive on the track - -
JIBa JIOKOMOTHBA Ha IMyTH two locomotives on the track

T::aﬂ, MHH
1600
1 400 1277 (88.7%9)
1213 (84.2%) 1179 (81.9%)
1200 -
1000
800
500 ¥ =528 ¥y =507
;=367
400
200
0
1 5 3 Ne myTH
a
Tsan, MHH
1 600 -
1432 (99.5%) 1440 (100%)

1158 (80.4%)

1152 (80,0%)

¥ er=100

Fenz=0 Fena=0

201

o

Il - spcvst HAXOXK/ICHUS HA ITyTH HE MEHEE OJIHOTO JIOKOMOTHBA

| 400 1307 (90.8%) _
1287 (89.4%) 1120 (77.8%)
1200
1011 (70.2%)
1000
200
600 P42
400
P =266 P
¥, =137
200 Yna=53 =49
0
203 20

4 21 22 23

27

time spent on the track by at least one locomotive;

[77777) — BpeMs HaXOXCHUs Ha IIyTH MaKCUMaJIbHOI'O YiCcja JOKOMOTHBOB

time spent on the track by the maximum number of locomotives

Puc. 8. CpaBHuTeNbHAS XapaKTEPUCTHKA 3aTPY3KH HHPPACTPYKTYPHOTO KOMIUIEKCA C YI€TOM MOJCPHHU3AINN:
a — IIyTH ITYHKTa TCXHUYCCKOTO 06CJ'[y)KI/IBaHI/I$[ JJOKOMOTHBOBO, 6 — BBICTABOYHBIE nyTH

Fig. 8. Comparative characteristics of the infrastructure complex's loading, taking into account modernisation:

a — tracks of the locomotive maintenance centre; 6 — exhibition tracks

28 Ne iyt
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[IpuMeHEeHHBIE PEKOHCTPYKTHBHBIE MEpO-
MPUSATHS BBI3BAIM COKpAIICHHE MPOCTOS JOKO-
MOTHBOB B JIOKOMOTHBHOM KOMILIEKCE, & TaKKe
CHI)KEHHE 3arpy3KH CYIIECTBYIOUIUX BBICTaBOY-
HbIX myTed Ne 21-23.

Pacuer »koHOMHMYecKolW 3(hPEKTHBHOCTH
MPOEKTa TMPOU3BEACH METOAOM JWHAMHYECKOTO
MOJICJINPOBAHHS ICHEKHBIX TOTOKOB.

MNoka3aTreAn U KpUTEpPUH
3¢ $eKTMBHOCTH NpoeKTa

B xadecTBe OCHOBHBIX IIOKa3aTelleil, WHC-
MOJIL3YEMBIX JUIS pacueTa 3KOHOMHUYECKOH 3¢ dek-
THBHOCTH JIJaHHOTO WHBECTHUIIHOHHOTO TIPOEKTA,
HCIONb30BAIUCh: YHMCTBIA  JAUCKOHTUPOBAaHHBIN
noxon (U1, NPV); uHIeKC NOXOJHOCTU TUCKOH-
TupoBaHHbIX uHBectuuuit (MAL, DPI); cpok oKy-
MaeMOCTH C y4eToM TuckoHTupoBaHus (1y., DPP).

PesynpTaThl pacuera mokazaTeneil 3KOHO-
MHUYECKOH 3P PEKTUBHOCTH MPUBEACHHI B Ta0IM. 7.

Takum oOpazom, mo mokaszaremsm Y[/ u
W/l mpencTaBleHHBI MPOEKT MOXXHO MHpPU3HATH
sKoHOMHYecKH d¢dexTuBHbIM. [lo mMmokazarento

CpOKa OKyIaeMOCTH BBIBOJ 00 SKOHOMHYECKOI
11eJ1eCO00Pa3HOCTH HMHBECTHPOBAaHHUS B JIaHHBIH
IIPOCKT JeNIaeT UHBECTOP.

Ha puc. 9 npencrasien rpadux n3MeHEHUS
Y]] cormacHO paccCUMTaHHBIM IO MTOTaM MoJie-
JUPOBAHUS TEXHUKO-IKOHOMUYIECKUM IapaMeTpam
JaHHOTO mpoekTa [1, 21-24].

100

50

-50

Joxom, MITH p.

-100

-150

-200

PacueTHEIH rof
Puc. 9. I'padux n3MEHEHHSI YUCTOTO
JMCKOHTUPOBAHHOTO J0X0/1a
Fig. 9. Graph of changes in net present value

Tabauna 7. [Tokazarenn 3xoHOMHYECKOH 3()(HEKTHUBHOCTH MTPOEKTa
Table 7. Project economic efficiency indicators

3HaueHue moKas3a- " .
Kpurepwuii 3xoHOMHYECKOH
IloxazaTenb TeNs > heKTHBHOCTH PesynbTarsl
Indicator Value of the indica- I . . Results
tor Economic criterion efficiency
MHBeCTUITMOHHEIE 3aTPATHI
10 TIPOEKTY, MJIH pyO0.
Investment costs 154,23 - -
according to the project, million
rub.
CraBka IUCKOHTUpPOBaHUs, % 11 B 3
Discount rate, % ’
UHCThIN TUCKOHTUPOBAHHBIN
oxon (Y, NPV)3all net
Aoxon (4711 ) ’ [poexkt 3¢ PpexTuBeH
MJIH py0. 68,78 yaa (NPV) >0 Lo .
The project is effective
Net present value (NPV)
for 11 years, million rub.
JIMCKOHTUPOBAHHBIN CPOK 3aBUCHUT OT JI0IyCKaeMO-
OKYyIaeMocC ec 7 0 €CTOPOM CpOKa
KyIIaeMOCTH WHBECTHIINI DPP < Bestituin] 0 HHBECTOPOM CPOK
(DPP), et OTTYCKAEMOTO HHBeCTOpoM | O~ A eMOCTH HHBECTH
Discounted term return 6,73 CHOKZ oKV IIACMOCTH HHBECTH 18071
on investment (DPP), years p y 9 Depends on the term
197070 .
allowed by the investor
return on investment
NHpaekc noxoaHoCcTH
JICKOHTHPOBAHHBIX WHBECTHIIUI
MAA, DPI)3a 1l ner 1,81 UAA (DPI) > 1 [poexr a3¢phexTrBeH
Discounted Investment Profit
Index (DPI) in 11 years
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WA 3a 11 net cocrasun 1,81. D10 3HAUUT,
YTO Ha KOHEI[ OAMHHAIATOTO Tojla OT Hadaia pe-
aNM3aIuy IPOEeKTa Ha KaXIbIi BIOKEHHBIH pyOih
uHBecTop yxe noiayuni 0,81 pyO. mpuObLIH.

3akAloueHue

[IpennokeHHBIE PEKOHCTPYKTHBHBIE MEpO-
MPUATHST BBI3OBYT COKpAILIEHHE MPOCTOSI JTOKOMO-
TUBOB B JIOKOMOTUBHOM KOMIIIEKCE, a TAaKXKe CHH-
’KEHHE 3arpy3KH CYIIECTBYIOIINX BBICTABOYHBIX
myTeid No 21-23.

Pacuer »sxoHOMHYECKOH 3PPEKTHBHOCTH
MPOEKTa MPOU3BOIMICS METOAOM JUHAMHYECKOTO
MOJIETTMPOBAHUS JCHEKHBIX TIOTOKOB, B pe3yJIbTaTe

4ero ObUIO BBISICHEHO, YTO BEJWYHMHA MOTPEOHBIX
WHBeCcTHIHA cocTaBmia 154,23 muH py6. Cymmap-
HbIE JKCIUTyaTallMOHHBIE HM3IEPKKH Ha COmepikKa-
HUE HOBBIX 3JIEMEHTOB WH(PPACTPYKTYPHOT'O KOM-
IUIeKCa C y4eTOM YBEJIMYEHHS WX 3arpy3kd Ha
20% 3a 11 7er or Hauvama peanm3allH MPOEKTa
coctaBisitoT 15,30 M py6. YA 3a 11 mer —
68,78 mitH pyo0.

Taxkum o6pa3om, mo mokazatermssm YIAJ] u
NI/l nOpoekT MOXHO MpHU3HATh SKOHOMHYECKU
3¢ GeKTUBHBIM. J[MCKOHTUPOBAHHBIA CPOK OKYyIia-
€MOCTH MHBECTHIINH — IIECTh JIET IEBATH MECSIIEB.
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