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MeTogosorus n metoabi NpoBeaEHHOIro
uccsenoBaHnsi OCHOBbIBAIOTCS

Ha CUCTeMHOM aHaJiIn3e h Hay4HoOM
00600LeHnn OTe4eCTBEHHOIr o

¥ 3apybesXxHOro onbiTa aKcnayaraunmn

n cogep)xaHust MasiogesaTesibHbIX
JKeJs1Ie3HOAOPOXHbIX IMHNA. [pn aTom

oL eHUBaeTCs He TOJIbKO TeKyLjee
cocCTosiHue B 3Toli cpepe nepeBo30K, HO
n garTcs npegsioXXeHus rno onTuMu3aunmn
NpoLeccoB C UCIO0JIb30BAHUEM CTpaTeruii
TexXHU4eCKoro rnepeBoopy>XeHus,
N3MeHeHNs1 TeXHOJIOrnii, CTUMYJINPOBaHUS
crpoca 3a CYET opraHn3aLmnm HOBbIX
BUAOB cepBuca, npumMeHeHus1 popm
rocyaapcTBeHHO-4aCTHOro napTHEPCTBaA.

Kno4eBbie cioBa: cTtparerus yrpasJsieHus,
ManoaesTesIbHbIE Xee3HOA0POXHbBIE JINHNN,
peHTabesibHas aKkcrsiyaraums, rpy30Bble

W raccaxupckue rnepeBo3Kku, onTumm3aus,
meToaosiorvs, anpoepeHumauymns
Ha3Ha4YeHusl.
|
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NPOBJIEMBbI YIIPABJIEEIA

ManopnesitenbHble JIMHUN:
COCTOSIHME U BapUaHTbI
onTUMuU3auun
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20 20cydapcmeeHH020
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Mockea, Poccus.
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FOpveena — kanouoam
MexXHU4ecKux Haykx,
douenm MUHUT, Mockea,

Hapexpa EBPEEHOBA
Nadezhda Yu. EVREENOVA Poccus.

emeHue nmpoodsieMbl 3 HEKTUBHOCTH

HCTIOJIb30BAHMSI MAJIOACSITEIbHBIX JKe-

JIe3HOOOPOXKHBIX TUHMNK (MI2KJT)
B YCJIOBUSIX PHIHOYHOM SKOHOMUKM OfHA U3
TIPUOPUTETHBIX 3a[1a4, CTOSIIIIAS TIepe.T TPaHC-
TMOPTHOM OTPaCJIbIO.

TIpotszxkennocts MIZKIT — 15353 kM, yTO
COCTaBJISIET OKOJI0 18 % OT BCeli CeTH 3KeJIe3HbIX
JIOPOT. DTO OHOITYTHBIE JIMHUM, OOJIbIIAs UX
4yacTh He aieKTpuduLrpoBaHa. Oo1Me cBee-
Husg o MI2KJI mpencraBieHbl B Tabnuie 1.

Ha cetu OAO «P2XK» manonesTenbHbIe
JIMHUU PaCIIOJIOXEHBI IIPEUMYIIeCTBEHHO
B EBponeiickoii yactu Poccun, tam, rue xe-
JIE3HOAOPOKHAsI CeTh UMeeT HauOOJIBIITYIO
rycroty. [Tpmuém toronoruss MJI2KJI He coB-
MagaeT ¢ OCHOBHBIMU BEKTOPAMM TPY30ITOTO-
KOB, KOTOPBIE OOBIYHO JBVZKYTCS B ITUPOTHBIX
HanpaiieHusx. Benp MJI2KJI vaiie Bcero siB-
JITIOTCST pOKAIaMM, COSIUHSIIOIIMMM IIPOT-
HBIC HAIIPaBJICHUS, WIN TYITMKOBBIMU UX OT-
BETBJICHUSIMM.

B 10 xe Bpema MJI2KJI obecrnieunBaoT
CBSI3HOCTh M MAHEBPEHHOCTh CETH, TIOBBIIIIAS
HaIEXXHOCTD €€ PabOTHI B YCJIOBUSIX BO3MOX-
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Ta6mma 1 Ta6mamuna 2
O6mme ceexennst o0 MJI2KJT Kpurepun oTHeceHHs KeIe3HOA0POKHbIX
No | [apameTpbl Iokazarenu JIMHMI K MaJI0JeATeTbHbIM
1 TIpoTrsekeHHOCTD 15353 xm No | lokymeHT Kputepuii
2 Honst MIXKIJT ot Bceit 18,2 % 1 ®3 «YcraB xene3Ho- | HeBbIcokast rpy30oHa-
CETH KEJIE3HBIX TOPOT JOPOKHOTO TpaHC- MPSIKEHHOCTD
3 o151 SMeKTPUBUIIPO- 14 % nopta», [1TD PO 1 HU3Kast 9P heKTuB-
i HOCTb paboThI
4 Tons neanextpudumpo- | 86 % 2 Pacnopstxenue OAO | CymMapHbIe pa3Mepbl
I «PX» «O6 yTBep- JIBMIKEHUSI Tacca-
SKIEHUW METOANKHI SKMPCKUX U TPY30BBIX
5 [lonst OnHOTYTHBIX 100 % KiIaccuduKaum oe310B He Gosiee 8 ap
CpenHss MPOTSKEHHOCTh | 55 KM ¥ cTieMan3ain B CYTKU
7 CpelHee 9iCII0 «<HUTOK» | 3,5 Tmapsl KEJIESHONOPOXHBIX | TTpypeieHHas rpy3oHa-
noesoB (Beex Kateropuii) | 2,1 napbl L1k MPSKEHHOCTD
B T.4. TPY30BBIX Ne 3048p or 5,0 MITH T.KM OpYTTO/KM
23.12.2015©

HBIX TEXHOJOTUYECKUX COOEB, CTUXMIHBIX
OeICTBUIA, MPU BO3HUKHOBEHUU JIeduIinTa
TIPOIYCKHBIX CITOCOOHOCTE B TIEPHOIBI PEKOH-
CTPYKIINH, MOICPHU3AIINY OCHOBHBIX Maru-
CTPaJIbHBIX JIMTHUM U T.11.

HecMmotpst Ha To, yto MJI2KJI siBastroTCSt
c1abo 3arpy>keHHBIMU (B cpemHeM 3,5 T1apbl
TIOEe310B Ha JIMHUIO B CYTKI) H, CJICTOBATEIBHO,
YOBITOYHBIMHU, K MIX COIEPXKAHUIO TIPS BSIBIIS-
FOTCSI IIPAKTUIECKH TaKHe 3K TPEOOBAHMS, KaK
¥ K MaruCTPaJTbHBIM.

1o 2015 roma oTCyTCTBOBAJIM €IUHBIC KPH-
TEPUU OTHECEHMS 3KEJIe3HOMOPOKHBIX JTMHUI
K MasiofesITeIbHBIM. HBIHe cylecTByomme
KPUTEPUM MPEICTABIICHBI B TAOIMIIE 2.

PacnipeneneHue cpencTB cUrHaIU3allnT
¥ cBs131 Ha MJI2KJ1 B TpoLieHTHOM COOTHOIIe-
HUM WITIOCTPUPYET puc. 1.

B kxagecTBe cpencTB MHTEPBAIBLHOTO PEry-
JIMPOBAaHUS, CUTHAIM3AINN W CBSI3W MCIIOJb-
3YIOTCST HanboJIee IIPOCThIC CPEACTBA: TTOJTyaB-
ToMaTnuecKast 6JI0KMpoBKa (66 % oT obIeit
MPOTSDKEHHOCTH ), SJIEKTPOKE3IOBAsI CUCTEMA
(12 %), Teneonnnie cpencrsa cBsizu (7 %).
JIumb Ha 11 % npoTSKEHHOCTU JIMHUNA TIPY-
MEHSIETCSl aBTOMaTHU4YecKasi 0JIOKMPOBKA U €11
Ha 7 % — nucrieTdepcKasi HeHTpaIu3aLus. 1o
CBUICTEJILCTBYET O TOM, YTO OOJIbIIAS YacTh
CYIIECTBYIOIINX MaJIOACITCIbHBIX JTUHUMK
u B miponioMm (20—30 yreT Ha3am) SIBISINUCH
TaKOBBIMMU.

AnHanu3 3apy0eXHOro OMbITa TTO3BOJIUIT
BBIICUTH OCHOBHBIC TCHICHITNH B 3KCITTyaTa-
MY XKeJIC3HOIOPOKHBIX TUHUI C MaJIOMHTCH-
CUBHBIM JBIMKeHUEM [1—7]:

— MPUMEHEHNE CITyTHUKOBOW HAaBUTALIMU
IIJIsI YIIPaBJICHUS IBUKEHUEM IT0€310B, UTO
MPUBOINT K OTKA3y OT 3HAYMTEIHHON 9acTh
HamosbHOro obopynoBanust CLIB, mrs koTo-
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B TOJl U MEHEe

TexcpeAacTsa

Tenegon, 1 OTCYTCTBYHOT, 3

Puc. 1. OcHawEHHOCTb cpeaACcTBaMyU CUrHaNN3aunumn
u cBsi3u, B % OT o6y el npoTshkEHHOCTM MAXKJ1.
YcnoBHble 0603Havyenusi: AB — aBTomaTnyeckas

o6nokuposka; [TAB — nonyaBTomaTruyeckas
6nokupoBka; )X — anekTpoxesnoBas cucrema;
AU — aucneTyepckas ueHTpannsauums.

POTo HEOOXOIUMBI JOPOTOCTOSIIIINE KaOeTbHbIE
ceTu (peabCOBBIC HEMU U CYETIYNKU OCEi,
cBeTO(OPHI, TATINKY TOYCUHOU 1 HETTPEPHIB-
Hoit AJIC);

— aBTOMAaTHU3AIIMSI U TeICYIIPaBICHUE CHUC-
TeM IIeHTpaIN3alliN;

— TIpeo0IamaHre COBPEMEHHBIX TEXHOJIO-
ruit (HarmpumMep, 3aMeHa ITOCTOBOTO 1 HATIOJTb-
HOT0 000PYIOBaHMST HA MUKPOITPOIICCCOPHYIO
LEHTPAIN3AIIAI0), YTO TTO3BOJISIET COKPATUTh
00CITyXMBAOIINI TTEPCOHAT U B YCIOBUIX
BBICOKOTO YPOBHSI €BPOTEICKOI 3apabOTHOI
TUIATHI TOCTUYh CYIIICCTBEHHOTO 9KOHOMMYC-
ckoro 3¢ dekra.

Cnoco0Obl moBhIIeHUs 3 (HEKTUBHOCTU
M2KJI, peaninzyemble B 3apyOekKHbIX CTpaHaXx,
MpeCcTaBJIeHbI B TaOIMIIE 3.

Oxkcmuryaraumst MI2KJI B ctpanax EBportst
00XOIUTCST TOPOTO, YTO OOYCIOBICHO OOJIb-
IIMM YHMCJIOM BBITTOJTHSIEMBIX BPYYHYIO OIle-
paumit yrpaBJaeHUS 1 TTOTPEOHOCTHIO B TIep-
COHaJIe TSI IpruéMa U OTIIPaBJICHUS ITOE3I0B

BakyneHko C. I1., KonnH A. B., EBEpeeHoBa H. 0. ManoaeaTenbHbl€ IMHUU: COCTOSSHUE N BapUaHTbl
onTuMuU3aunmn




gi{# Tab6auna 3
1 [Tyt noBbimenus 3¢eKTHBHOCTH PAOOTHI YIACTKOB

MaJIoAesATEIbHBIX 2KeJI€3HOA0POKHbIX JIMHUIA

No | Kpurepuii | [Tytu noBbimenust acddexkruBnoctu MK Crpana
n/m
1 IIpaBoBoit | 3akpeitiie M/I2KJI 1 nepeBoa nepeBo30oK Ha Apyrue BUIbl TpaHcopTa | [epmaHus
craTyc
Ilepenava B 4aCTHBII CEKTOP Ha KOHKYPCHOI OCHOBE ¢ opueHTauuei | Huaepnanabt
Ha MHTEPMOJaJIbHbIe KOMITAaHUM, BBITTOJIHSIOIINE aBTOMOOUIbHBIC
M K. JI. TIePEBO3KHU
TocynapcTBeHHBIE TTPOTPaMMbI PEOPTaHU3AIIUN TIEPEBO30K CILIA
Crhaua yacTvl JIMHWI B apeHIy, Ipoaxa TpeTbUM JintiaM, usmenenne | CLHA
(OpMbI COOCTBEHHOCTH; B OTJIEIbHBIX CJIy4asiX — 3aKpbITHE
TepeycrpoiictBo M/I2KJT B aBTOMOOMJIbHbBIE JOPOTH Benust
HcnonbzoBanue MJIKJT mist opraHu3aliMy TypuCcTUYECKOTO cepBuca | BenmkoOputaHusi,
HlIBenus
2 Opra- CokpallleHue TTepcoHaa, Yucia ITaTHbIX SAMHUILL Ounnsguaus, Lse-
HU3AIUS vst, DCTOHUS
BUXKEHUS "
A YrpoliieHre AUCTIETYSPCKON IIEHTPATU3AITNT Tepmanust
[MpumeHeHMe CITyTHUKOBOI HaBUTALIMK TS yripaBienus apikenueM | CLLA, Pymbraust
MOe3/10B
3 Nudpa- ABTOMaTH3alMs U TeJeynpaBieHue, MIpUMeHeHe coBpeMeHHbIX Tex- | [IBeiiiapus
CTPYKTypa | HOJIOTMii yripaBjieHus (HalpuMmep, 3aMeHa MoCTOBOrO M HaroJIbHOTO
000pyIOBaHMST HA MUKPOITPOIIECCOPHYIO LIEHTPATU3AIINIO)
VaydieHre COCTOSTHUS MyTH U 3JIeKTpU(UKaIUs yIaCTKOB IIBeuns
4 TMonsuxHo# | Mcionb3oBaHMe CrielIMaIbHOTO MOJBUKHOTO cocTaBa obsieruéHHoro | [epmanus, Llsenus,
COCTaB TUTIA DunaHINsS
5 Tapudst JuddepeHnpoBaHHbI 1TOAX0 K (hopMUpOBaHUIO TapruhOB Tepmanus, LIBerust

Ha ctaHuusx. CokpallleHue 3aTpaT MOXET
OBITh TOCTUTHYTO 32 CYET CHUXKEHUS OTPEO-
HOCTH B TIEpCOHAJIE, YMEHBIIIEHUS YK CIIa Ha-
TOJIBHBIX CUTHAJIOB M OTIPEIeICHUs] TaKOTO
YPOBHS TexHu4ecKoro ocHameHus MJIKII,
KOTOPBII ObLIT ObI TOCTATOYEH IS OOeceye-
HUS 0€30MaCHOCTH.

BHeapeHnue 3apybexxHOro OIbITa Ha CETH
OAO «PX]I», Ha HalI B3rJsa, 1eJIecoo0-
pa3HO B YaCTH:

— OpraHM3aIMy TYPUCTUUECKOTO CEPBU-
ca;

— COKpalleHUs NepcoHana;

— UCITOJIb30BaHMSI CIIEIINATN3NPOBAHHO-
ro MOABUKHOTO COCTaBa 00JIETYEHHOIO TUMA.

ITpu ontTumuzanuu padorsr MJKIT mMo-
TYT OBITH TPUMEHEHBI CJIEMYIOIINE CTPATETUMN:

1) TexHUYecKoe MepeBOOPYKEHUE U U3-
MEHEHUE TeXHOJOTUM, CITIOCOOCTBYIOIMIMNX
MOBBIIIEHUIO 3(PHEKTUBHOCTH 3a CUET COKpa-
IIEHUS YOBITOYHOCTH JIMHUH B 1IEJTOM WJTU UX
OTIIEJbHBIX YIACTKOB;

2) cTUMYJUPOBAHUE CITPOCA HA TIEPEBO3-
KM 3a CYET OpraHu3aIud HOBBIX BUJIOB CEp-
BUCa (TYPUCTUYECKOTO U JIp.);

3) notauuu eaepasbHOTO UIW PEruo-
HaJIbHOTO OIO/IKETOB, APYTUX IOPUANIECKUX
¥ GU3NIECKUX JIUII;
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4) nepenaya MJI2KJI uau ux oTAeabHBIX
Y4aCTKOB B YaCTHYI0 COOCTBEHHOCTh JIMOO
B apeH 1y Ha OaJlaHC 3aMHTEPECOBAHHOM CTO-
POHBI, a TaKKe MCITOJIb30BaHUE MHBIX (POpM
TrOCyIapCTBEHHO-YaCTHOTO TTapTHEPCTBA;

5) B UCKITIOUUTEIbHOM CJly4yae, eCiu HU-
Kakue Ipyrue Mepbl He CITOCOOHBI TTIOBBICUTD
3 HEKTUBHOCTb PabOTHI, MPU COOTBETCTBY-
omeM obocHoBaHUM — 3akpbeiTe M/2KJT
WJIA WX OTAEJTbHBIX y4aCTKOB.

B cooTBeTCTBUY C TIPEIIOKEHHBIMU CTPa-
TerussMu MJI2KJI MoXHO pa3aeuTh Ha He-
CKOJILKO THTIOB MO (PYHKITUSIM:

— 0451 KOMMep4ecKux Hyico — IPUOBITEHBIC
WJIV TTIOTEHIIMAJIEHO TPUOBUTBHBIE, a TAKXKE TE,
B KOTOPBIX 3aMHTEPECOBaHbI TPY30BIaIC/IbIIbI,
TOTOBBIE CO3HATETLHO MTONTH Ha yBeJTUYCHUE
COOCTBEHHBIX U3IEPKEK (B CBSI3U C TIEPEBOIOM
MI2KJI Ha ux 6anaHC) ¢ LeJbI0 COXpAaHEHUS
PBIHKOB TIOCTaBOK M/WJIN COBITA;

— 045 y006/1emBOPeHUSs COUUANbHBIX HYIHCO —
C LIEJIBIO TTO/IIE PIKAH WS KU3HEACATETbHOCTH
Taroreomux K MJI2KJI Hace1€HHBIX MyHK-
TOB;

— UMelolre 000pOHHOE 3HAUYECHUE;

— He 9KCIUTyaTupyeMbie.

BapuaHTb! onrTuMu3annu (GyHKIIMOHUPO-
Banusg MJIKJI npeacrtaBiieHbl B Tabaulie 4.

BakyneHko C. 1., KonuH A. B., EBpeeHoBa H. 0. ManoaesiTenbHbie IMHUN: COCTOSSHUE U BapUaHThI
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Tab6suna 4

Bapuants! ontumusamuu ¢pyHkuuonnposanusa MJIZKJT (yuacTkoB)

PaccmaTpuBaemblit mapa-

Tunsr M2KJT (y4acTKOB) MO BBITOJHSIEMBIM (DYHKIIMSAM

MeTp

JJIT COLTMAJTBHBIX HYXKIT

JUTA KOMMEPYECKUX

Juts benepaabHbIX

HE SKCIUTyaTu-

Jlenmosepo 1—FOmko3epo (Ok-
TS0pbCKas KeJie3Hast 1opora)

557 (KpacHosipckasi
KeJle3Hast Jopora)

HYXIT rOCYIapCTBEHHBIX pyembie
HyX11 (000pOHHast
byHkms)
Bo3MoxxHOe 3auHTEpeco- DenepaiibHble OpraHbl KCIOJI- OAO «PX]1», Denepanbhbie opra- | OAO «PXKI»
BaHHOE JIN1I0/UCTOYHUK HUTEJIbHOI BIACTH, OPTaHbI KOMMepUecKue HBI UCTIOJTHUTEIbHOM
dunancupoBaHus HCTIOJTHUTEIbHOI BJIACTH CyO'b- | OpraHU3aliu BJIACTH
ekToB PD, opraHbl MeCTHOTO (TIPOMBILIUIEHHBIE
caMOyIIpaBIeHUs MPETPUSTHST)
IMpumep Hosropon—Hososucuno, Kansbi6a—pasbesn | Mnbrnno—®ponu- ComHo—Banytu-

i ([oppkoBCKas
JKeJIe3Hast Jopora)

Ho (MockoBcKast
KeJIe3Hast 1opora)

Bo3smoxkHbIe BapuaHTbI

1,2,3,4

1,2,3

1,2,3,4,5

1,2,3,5

CcTpaTeruu oNTUMU3ALUKI
GyHKIMOHUpPOBaHUS

Haubonee nornyHa popma noaaepKKu
JIMHUIA JUIST COLIMATBbHBIX HY X — 000CHOBaHUE
JIOTUPOBAHUS U3 PErMOHAIIBHOTO WK dene-
paJIbHOTO OIOIKETOB.

ITpoBen€HHbBIN aHAIN3 CYIIECTBYIOLIEH
TexHosioruu padotsl MJI2KJT mo3Bonua Beiae-
JIUTh OCHOBHBIE HaNpaBJICHUS TTOBBILIEHUS
3¢ GEKTUBHOCTU UX PaOOTHI.

B obnactu cokpalieHust U3iepKek:

* MOABMXHOW cocTtaB — nepeBon MJIZKJT
Ha 00C/Ty>KMBaHUE PEIbCOBBIMM aBTOOYyCcaMU,
B T.4. HA KOMOMHUPOBAHHOM XO[Y, U TTEPEXO0]T
Ha JIOKOMOTHMBBI MaJIOii MOIIIHOCTH;

* OpraHu3alys IBUKEHUS — COBMEIICHUE
npodeccuii U MOJDKHOCTEl, BHEAPEHNE CUCTE-
MbI 00CTYXXKMBaHUSI MOOUJIBHBIMU OpUTaJaMHu,
MpUMEHEHHE TeXHOJIOTHH «OINHOYHBIN JIOKO-
MOTUB» (OJMH MOE3/] Ha yJacTKe);

* 00c BaHKe MHQPACT, bl — COB-
MelleH e TIpodeccuii 1 JOKHOCTEM, COKpa-
IIEHKE BUIOB U MEPUOJUIHOCTH OCMOTPOB,
BBITTOJIHEHME paboT M0 (DAKTUYECKOMY COCTO-
STHUIO.

B o61acTu oBbILIEHUST JOXONOB:

* OopraHM3allvs TYPUCTUYECKOTO CepBucCa,
BKJTI0Yas1 BbiaeaeHue otaeabHbix MIIZKII mon
€r0 OpraHu3alnIo TIPU COXPaAaHEHWUH COLIMAITb-
HBIX (DYHKLUI JIMHAN 110 06CITY>KMBAHUIO Ha-
CeJIEHHBIX TTYHKTOB. B KayecTBe MUIOTHOIO
MpoeKTa BO3MOKHa TuHUsI bostoroe—Bennkue
Jlyku (c orBeTBIeHMEM Ha TOpKOK), MMeto1Iast
yIauyHOe pacIioyiokeHne — 011M3Ko K MocKBe
u Cankr-IletepOypry, B 30HE TATOTEHUS KOTO-
pOI1 pacIoioKeHbI MOIYJISIPHbIE TYPUCTHYE-
ckue 00beKThl (03epo Cenurep U p.);

¢ YBEIMYEHUE MHTEHCUBHOCTU JIBUXKEHUA
NPUTOPOAHBIX ITOE3A0B C MCITOJb30BaAaHNEM

aBTOOYCOB HA KOMOMHUPOBAHHOM XOJIY.

BbiBOAbl

B uccienoBaHuM poBeIcH aHAIM3 OTeve-
CTBEHHOTO 1 3apy0e>KHOT'O OTIbITa IKCTUTyaTa-
LIMM 3KeJIE3HOTOPOXKHBIX IMHUI ¢ MAJIOUHTEH-
CHUBHBIM JIBMKEHUEM, TaHbI TTPEIUTOXKEHUS I10
ONTUMM3ALINY COAEePKAHUS M TEKYIIIETO TeX-
HUYECKOTO 00CITy>KUBAHUST MaJIOACSITeIbHBIX
YUYaCTKOB.

C y4€TOM MCITONb3yeMbIX CTpAaTETnil aK-
LIEHT caeJiaH Ha Aud depeHmany ¢GpyHKINO-
HaJIbHOTO Ha3HAYeHUS TMHUM, 3(DhEeKTUBHO-
CTM OpTaHM3allMU IBUXEHUS, PEJIbCOBOTO
MOABMIKHOIO COCTaBa U OOCTYKMBaHUST UH-

GpacTpyKTyphl.
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ABSTRACT

The methodology and methods of the conducted
research are based on the system analysis and
scientific generalization of domestic and foreign
experience in operation and maintenance of low-
density railway lines. At the same time, not only the

current state in this sphere of transportation is
evaluated, but also suggestions are made with regard
to optimizing processes using technical re-equipment
strategies, changing technologies, stimulating
demand through organization of new types of service,
and use of forms of public-private partnership.

Keywords: management strategy, low-density railway lines, cost-effective operation, freight and passenger
transportation, optimization, methodology, differentiation of destination.

Background. The solution of the problem of the
efficiency of using low-density railway lines (LDRL)
in a market economy is one of the priority tasks,
which the transport industry is facing.

Objective. The objective of the authors is to
consider main issues concerning operation and
optimization of low-density railway lines.

Methods. The authors use general scientific and
engineering methods, comparative analysis,
scientific description.

Results. The length of LDRL is 15353 km, which
is about 18 % of the entire network of railways. These
are single-track lines, most of them are not
electrified. General information on LDRL is presented
in Table 1.

On the network of JSC Russian Railways, low-
density lines are located mainly in the European part
of Russia, where the railway network has the greatest
density. Moreover, the topology of LDRL does not
coincide with the main vectors of cargo flows, which
usually move in latitudinal directions. After all, LDRL
are often lateral roads that connect latitudinal
directions, or are their dead ends.

Atthe same time, LDRL provide connectivity and
maneuverability of the network, increasing reliability
of its operation in the event of possible technological

failures, natural disasters, when there is a shortage
of capacity during the periods of reconstruction,
modernization of the main lines, etc.

Despite the fact that LDRL are low-loaded
(an average of 3,5 pairs of trains per line per day)
and, therefore, unprofitable, almost the same
requirements are imposed on their maintenance as
to the main lines.

Until 2015, there were no uniform criteria for
classifying railway lines as low-density. The current
criteria are presented in Table 2.

The distribution of signaling and communication
facilities on LDRL as a percentage is illustrated in
Pic. 1.

As the means of interval regulation, signaling and
communication, the simplest means are used: semi-
automatic blocking (66 % of the total length),
electric-token system (12 %), telephone
communication (7 %). Only on 11 % of the length of
the lines automatic blocking and on another 7 %
centralized traffic control are used. This indicates
that most of the existing low-density lines were the
same in the past (20-30 years ago).

Analysis of foreign experience allowed to identify
the main trends in the operation of rail lines with low-
intensity traffic [1-7]:

Table 1
General information about LDRL
Ne | Parameters Indicators
1 Length 15353 km
2 Share of LDRL from the whole rail network 18,2 %
3 Share of electrified 14 %
4 Share of non-electrified 86 %
5 Share of single-track 100 %
6 Average length 55km
7 Average number of «threads» of trains (of all categories) 3,5 pairs
Including freight 2,1 pairs
Table 2
Criteria for classifying railway lines as low-density
Ne Document Criterion
1 «Charter of Railway Transport», Operation rules | Low freight traffic and poor performance

of the Russian Federation

the methodology of classification and

December 23, 2015.

2 Order of JSC Russian Railways «On approving

specialization of railway lines» No. 3048r dated

Total volume of movement of passenger and freight
trains no more than 8 pairs per day

Reduced load intensity
5,0 million t » km gross / km per year and less
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Table 3

Ways to improve the efficiency of sections of low-density railway lines

No Criterion Ways to improve efficiency of LDRL Country

1 Legal status Closing of LDRL and transition of transportation to other types Germany
Transfer to the private sector on a competitive basis with a focus on | Netherlands
intermodal companies that perform road and rail transportation
State programs for transportation reorganization USA
Delivery of a part of the lines for rent, sale to third parties, change USA
in the form of ownership; in some cases — closure
Rearrangement of LDRL into motor roads Sweden

Use of LDRL for organization of tourism services

Great Britain, Sweden

2 Traffic Reduction of staff, number of positions Finland, Sweden,
organization Estonia
Simplification of centralized traffic control Germany
Use of satellite navigation to control train movement USA, Romania
3 Infrastructure | Automation and telecontrol, application of modern control Switzerland
technologies (for example, replacement of post and floor equipment
with microprocessor centralization)
Improvement of track state and electrification of sections Sweden
4 Rolling stock | Use of special light-weight rolling stock Germany, Sweden,
Finland
5 Tariffs Differentiated approach to formation of tariffs Germany, Sweden

— use of satellite navigation to control the movement
of trains, which leads to abandonment of a significant
part of the outdoor equipment of the signalling and
blocking division, which requires expensive cable
networks (rail chains and axle counters, traffic lights,
point and continuous ALS sensors);

— automation and telecontrol of centralization
systems;

— prevalence of modern technologies (for
example, replacement of post and floor equipment
with microprocessor centralization), which allows
reducing the staff and in the conditions of a high level
of European wages to achieve a significant economic
effect.

Methods of increasing the effectiveness of LDRL,
implemented in foreign countries, are presented in
Table 3.

The operation of LDRL in Europe is expensive,
due to a large number of manual operations and
the need for staff to receive and send trains at
stations. Cost reductions can be achieved by
reducing the need for staff, reducing the number
of floor signals and determining the level of
technical equipping LDRL that would be sufficient
to ensure safety.

The introduction of foreign experience on the
network of JSC Russian Railways, in our opinion, is
advisable in the part of:

— organization of tourist service;

— staff reduction;

— use ofa specialized rolling stock of a lightweight
type.

When optimizing the work of LDRL, the following
strategies can be applied:

1) technical re-equipment and changes in
technologies that increase efficiency by reducing
the loss ratio of the lines as a whole or their individual
sections;

2) stimulation of demand for transportation
through the organization of new types of services
(tourism, etc.);

3) subsidies of federal or regional budgets, other
legal entities and individuals;

4) transfer of LDRL or their individual sections to
private ownership or lease to the balance of the party
concerned, as well as the use of other forms of
public-private partnership;

5) in the exceptional case, if no other measures
are capable of increasing the efficiency of the work,
with the appropriate justification, the closure of LDRL
or their individual sections.

In accordance with the proposed strategies,
LDRL can be divided into several types according to
functions:

technical means are
absent, 3

Telephone, 1

Legend: AB — automatic blocking;
SAB - semi-automatic blocking;
ET - an electric token system;
CTC - centralized traffic control.

Pic. 1. Equipment with means of signaling and
communication, in % of the total length of LDRL.
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Table 4
Options for optimizing the functioning of LDRL (sections)

Parameter Types of LDRL (sections) by the functions performed
undgr . for social needs for commercial needs for federal state non exploited
consideration needs (defense
function)
Possible Federal executive bodies, JSC Russian Federal executive | JSC Russian
interested executive bodies of the subjects | Railways, commercial bodies Railways
person/source | of the Russian Federation, organizations (industrial
of funding municipal authorities enterprises)
Example Novgorod—Novolisino, Kanzyba—halt 557 Iliyno—Frolischi Soshno—
Ledmozero 1—Yushkozero (Krasnoyarsk Railway) | (Gorky Railway) | Valutino
(October Railway) (Moscow
Railway)
Possible options | 1, 2, 3, 4 1,2,3 1,2,3,4,5 1,2,3,5
of functioning
optimization
strategy

— for commercial purposes — profitable or
potentially profitable, as well as those in which cargo
owners are interested, willing to consciously go to
increase their own costs (in connection with the
transfer of LDRL to their balance) in order to preserve
the markets for supply and/or sale;

—to meet social needs — with a view to supporting
the vital activities of population centers gravitating
towards LDRL;

— having a defensive significance;

— not exploited.

The options for optimizing the functioning of
LDRL are presented in Table 4.

The most logical form of supporting lines for
social needs is the justification of subsidies from the
regional or federal budgets.

The analysis of the existing technology of the
work of LDRL has made it possible to identify the
main directions for increasing the efficiency of their
work.

In the field of cost reduction:

0 rolling stock — transfer of LDRL for
maintenance by rail buses, incl. on the combined
run, and transition to low power locomotives;

0 organization of traffic — combination of
professions and positions, introduction of a mobile
crew service system, application of the «single
locomotive» technology (one train on a section);

0 maintenance of infrastructure -
combination of professions and positions, reduction
oftypes and frequency of inspections, performance
of works according to the actual state.

In the field of increasing incomes:

« organization of tourist services, including
allocation of individual LDRL for its organization while
preserving the social functions of the line for human
settlements service. As a pilot project, Bologoe—
Velikie Luki line (with a branch to Torzhok), which has
a favorable location, is close to Moscow and
St. Petersburg, in the zone of attraction of which are

located popular tourist sites (Lake Seliger and
others);

« increase in traffic intensity of suburban trains
using buses on a combined run.

Conclusions. The analysis of domestic and
foreign experience of operation of railway lines with
low-intensity traffic has been carried out, offers have
been made for optimizing maintenance and current
maintenance of low-density sections.

Taking into account the strategies used, emphasis
is placed on differentiation of the functional
designation of the lines, the efficiency of the traffic
organization, the rolling stock and the maintenance
of the infrastructure.
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