IIpombmuienHocTs Poccun: nroru I kBaprana 2019 ropa

Hurmartynuu MaHcyp PancoBud, ctapiinii 3KCriepT-aHaaAUTUK [le-
napramenTa uccienoauuit TOK AHO «MHCTUTYT TTpo6iieM ecTe-
CTBEHHbIX MOHOTIONN»

KonTakTHas nadopmanys: 125009 Poccust, r. MockBsa, yi1. TBep-
cKasi, 1. 22/2, KopIt. 1, tein.: +7 (495) 690-14-26, e-mail: mn@ipem.ru

AnHoTaums: B craTbe npuBeneH 0630p TeKyIIEei CUTYaIMK B TIPO-
MbIILTIEeHHOCTH ITo uTory I kBapTasa 2019 roga Ha OCHOBaHUM MHTEK-
cOB, pa3paboTanHbix UITEM. JlaHbl OCHOBHbIE PE3Y/IbTAaThI pacueTa
MHIEKCOB CO CHSITHEM Ce30HHOTrO (akTopa, a TAKKe B pa3pese OT-
pacieBbIX rpytil. [IpefcTaBieH MoaApOOHbI aHAIU3 CUCTeMO06pa-
3YIOILMX OTpac/eli NpOMbILIIEHHOCTM Poccuu, B TOM uncIie TOIUINB-
HO-9HEPreTMYeCcKOro KOMILIeKCa. BbIsIBIIeHbI OCHOBHbIE (haKTOPBI,
OKa3bIBalolye MO3UTUBHOE M HeraTUBHOE BIMSIHYME Ha Pa3BUTHeE
poMbllieHHOCTH B Havaste 2019 rofa. Takske MpUBOISITCSI OCHOB-
Hble MaKpPO3KOHOMMUECKYEe MHAMKATOPbI COCTOSIHMS POCCUIACKOI
MPOMBILIIEHHOCTHU.

KiroueBbie c10Ba: IPOMBIIITIEHHOCTD, MHAEKC, HU3KOTEXHONIO-
I'MYHble OTPACIN, CPeSHETEXHONIOTMYHbIE OTPAC/N, BBICOKOTEXHO-
JIOTVYHBIE OTPACIHN, JOOBIBAIOLIAS] OTPAC/Tb, MHBECTUL[UU B OCHOB-
HOJt KanuTas, TOIUIVBHO-9HePreTMYecknii KOMIUIEKC, ITOrpy3ka
MIPOMBILIJIEHHBIX TOBAPOB.

IMoka3aTenu 3HepreTudeckoii 3¢pHeKTUBHOCTU I'PY30BBIX
MarucTpajabHBIX 3JIeKTPOBO30B B Pa3jIMUYHBIX YCIOBUSIX
3KCIUTyaTalU

3apudbstH AnekcaHap AleKcaHIpOBIUY, K.T.H., HOLEHT Kapeqpbl « Ts-
TOBBIVi ITOABVMKHOE COCTaB» POCTOBCKOTO rocyjapcTBEHHOTO YHUBEP-
cureta nmyreit coobinenust (PTYIIC), MH>KeHep 10 TSATOBbIM CUCTeMaM
1-i1 xateropun KB «JIokomoTuBbl» OO0 «TMX-VHKMHUPUHT»

KonTtakTHas mHdopmanms: 344038, Poccus, T. PocToB-Ha-[loHY,
1. PocroBckoro Crpenkosoro ITonka HapogHoro Ononuenus, 1. 2,
Kadenpa «TAroBwlii TOABMUKHOI COCTaB», Te.: +7 (904) 347-94-83,
e-mail: zar.plgrph@gmail.com

AnHoTtauus: V3yyaeTcst uU3MeHeHMe SHepreTnyeckoii adhdexTms-
HOCTM I'DY30BbIX 2IeKTPOBO30B IIPM paboTe B PasHbIX YCIOBUSIX, B
TOM YMCJIE C T0e3JaMU Pa3IMUHbIX Macc. [IpuBeneHbl rpadmKm CKO-
POCTM JIOKOMOTMBA, CYJIBI TSTH, IIOTPE6IsIeMOt MOIIIHOCTY 1 TI0JIe3-
HOJt MOLTHOCTY Ha TATY. B pesynbTaTe 9KCIepMMeHTaIbHO MOy~
yeHa 3aBucuMocTb KIIJI TOKOMOTHUBA OT CTelleH) MCII0Nb30BaHMs
€r'0 TSTOBOJ MOIITHOCTH : UeM 60JIe€ TIOJTHO VCITOMb3YEeTC S MOIITHOCTh
JIOKOMOTMBA, TeM Bbiiie ero KI1JI. Pa3zpaboTaH aropuTM, obecreum-
BAOLIVIT CTAaOMIM3AIMI0 MTHOBEHHOTO 3HaYeH st KT mipu yacTmuy-
HOJ1 HarpysKe 10 €0 HOMMHA/IbHOTO YPOBHS ITPY ITOMHOI Harpyske.

KitroueBble cJI0Ba: Ipy30B0it 37IEKTPOBO3, 9HEepreTrdeckast abdex-
TUBHOCTbD, IMCKPETHO-aalTUBHOE yIIpaBJieH}e TSTOBOi MOIHO-
CTBIO, MHOTOJIBUTATE/IbHBIN TTOBBII IIPUBO/I, YaCTUYHAS HATPY3Ka.

O6GocHOBaHMe BbIGOPA pPacYeTHBIX HEPOBHOCTE KeIe3HOI0-
PO’KHOTO IyTH IJIs OLleHKY IT0Ka3aTesieif JUHAMUIeCKUX Ka-
YecTB BaroHa

OpnoBa AHHa MuxaitlioBHa, I.T.H., mpodeccop Kadeapbl «BaroHs u
BaroHHOe X03s171cTBO» [TeTepOyprcKoro rocyiapcTBeHHOTO YHUBEP-
cuTeTa IyTeit COOBIeHNs

Komaposa AnHa HukonaeBHa, K.T.H., CTapIUMIi HAYYHBIN COTPYIHUK
OTZe/1a KOMIUIEKCHBIX MCCIeN0BaHMIi IMHAMUKY B3aMMOAeCTBUS
skumnaska u myt OO0 «BHULITT»
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Russian Industry: first Quarter 2019 Results

Mansur Nigmatulin, Senior Analyst of Energy Sector Research
Division, Institute of Natural Monopolies Research (IPEM)

Contact information: 22/2 bldg. 1, Tverskaya st., Moscow, Russia,
125009, tel.: +7 (495) 690-14-26, e-mail: mn@ipem.ru

Annotation: The article provides an overview of the current situation
inthe Russian industry in the I quarter of 2019 on the basis of indices
developed by IPEM. It includes main results of indices calculation
taking into account seasonal factor and industry groups’ breakdown.
The article analyzes in depth Russian backbone industries, including
fuel and energy complex. It reveals main factors that have positive and
negative impact on industrial development at the beginning of 2019.
It also provides the main macroeconomic indicators of the Russian
industry.

Keywords: industry, index, low-tech industry, mid-tech industry,
high-tech industry, mining, fixed capital investment, fuel and energy
complex, loading of industrial products.

Freight electric locomotives power efficiency Indicators in
various operating conditions

Alexander Zarifyan, Candidate of Technical Sciences, Associate
Professor of Traction rolling stock Department of the Rostov State
Transport University, 1st category traction systems engineer, LLC
TMH-Engineering in Novocherkassk

Contact information: Traction rolling stock Department,
Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya Sq. 2,
Rostov-on-Don, Russia, 344038, tel.: +7 (904) 347-94-83, e-mail:
zar.plgrph@gmail.com

Annotation: The energy efficiency of freight electric locomotives
operating in various conditions, including with trains of different
masses, is considerated. The graphs of locomotive speed, traction
force, power consumption and useful power for traction are presented.
Asaresult, the dependence of the locomotive efficiency on the degree
of use of its traction power was experimentally obtained: the more
fully the power of a locomotive is used, the higher its efficiency. An
algorithm has been developed that ensures the stabilization of the
locomotive efficiency at partial load to its nominal level at full load.

Keywords: freight electric locomotive, energy efficiency, scalable
tractive power control, multi-engine traction drive, partial load.

Selection basis of railway track irregularities for estimation
freight cars running dynamics

Anna Orlova, Dr.Tech.Sc., Department of Railcars, Petersburg State
Transport University

Anna Komarova, PhD, senior researcher of department of complex
studies of the dynamics of interaction between the rolling stock
and the railway, Limited liability Company “All-Union Research and
Development Centre for Transportation Technology”
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PynaxoBa ExatepyuHa AsekcaHApOBHA, K.T.H., DyKOBOIUTEJIb OTAENa
KOMITJIEKCHBIX MCCIe0BAHNI IMHAMMKY B3aMMO/Ie/CTBIS SKUIIaKa
U IIYTHU - BeAyLMit Hay4yHbIl coTpyaHMUK OO0 «BHUIITT»
CaBymkyH PomaH AylekcaHIpoBuY, K.T.H., ipodeccop Poccuiickoro
yHuBepcuteTa TpaHcrnopra (MUNUT)

KonrakrHas uadopmanms: 190031, Poccus, r. CaukT-Iletepoypr,
MoOCKOBCKMIA TIp., 1. 9, Ten.: +7 (812)315-26-21, dou@pgups.ru
(Opmnoga)

199106, Poccus, r. CaukT-Iletep6ypr, 23 nuHMUS BacuabeBCcKOro
OCTpOBa, . 2, InTepa A,

Tenl.: +7 (812) 655-59-10, e-mail: info@tt-center.ru (Komaposa,
Pynmakosa)

127994, Poccus, . MockBa, yia. O6pasiiosa, 1. 9, cTp. 9, en.: +7 (495)
681-13-40, tu@miit.ru (CaByIKIH)

Aunn"oTtauus: B ctaTbe npuBeneH 0630p crioco60B GopmMupoBaHus
pacyeTHbIX BO3MYIEHM, NeiiCTBYIOIIMX Ha >Kele3HOL0POKHbIN
9KUIIAX CO CTOPOHBI Iy TH, 03BYUYEHbI X JOCTOMHCTBA U HEJOCTAT-
ku. [IpuBeneHbl pe3yabTaThl OLEHKY IToKa3aTesei JuHaMuueCcKux
KayvecTB rPy30BbIX BATOHOB Ha Tpex Tejeskkax 18-9855, 18-194-1u
18-100 Ha Iy TSIX € pa3/JIMYHBIMM Pean3alysiMy HEPOBHOCTE!, yI0B-
JIETBOPSIIOIMMY Tpe6oBaHMSIM IIpaBuI TeXHMUECKOI SKCILTyaTallum
10 OTPAHNYEHNIO CKOPOCTY IBVSKEHUSI.

KnroueBslie c/10Ba: HEPOBHOCTH, KeIIe3HOLOPOYKHBI Iy Th, MO, -
pOBaHMe, IPy30BOJi BarOH, TpeXa/IeMeHTHas TeIeXKKa.

IToBhInIeHMe KauecTBa OYKCOBBIX MOJUIUITHUKOB HAa OCHOBE rap-
MOHM3aLVV POCCUIICKIUX TEXHNYECKUX TPeGOBaHMIi K KOHTPOJTIO
c esponerickum ctrangaprom EN 12080

Tanaes Cepreit BukTopoBuy, ctapiimii MHCIIeKTOp-nipueMIinuk IITA
OAO «P>XII»

CenbkoBcKMit Oser AnbdpenoBud, IepBbIii 3aMecTUTeb Hayalb-
Huka IITA OAO «PXXII»

KonrtaktHas nagopmanms: 410039, Poccus, . CapaTos, [IpocriekT
DHTY31AaCTOB, 64A, Tern.: +7 (845) 239-48-75, e-mail: styapaev@list.
ru (Tanaes)

107174, Poccus, r. MockBa, yi. HoBas bacmanHas, 2, Ten.: +7 (499)
262-86-29, e-mail: Senkovskij@center.rzd.ru (CeHbKOBCKMiT)

AnHoTanys: B craThe IpMBeIeH aHaIN3 PYCKOB OTKa30B OYKCOBBIX
TTOALIMITHMKOB M3-3a HaIMUMs MUKPOTPELIVH ¥ BOJIOCOBVH, HE BBbISIB-
JIEHHBIX ITPY CYILECTBYIOLIEM YPOBHe JiedeKToCKomMM. PaccMoTpeHa
aKTyaJTbHOCTb FapMOHM3aLIMM POCCUIICKMX TEXHUIECKUX TpeboBa-
HIJ K Hepa3pylIawlieMy KOHTPOJIIO ieTasiell 6YKCOBBIX MO IIUITHI -
KOB C [T€PeJOBbIMY €BPOTIEICKMMM TEXHUUECKVMY TPEGOBaHUSIMMA,
nsnoxkeHHbIMU B cTangapTe EN 12080. IIpyBeneHbI IpyMephl TeX-
HMYeCKMX TpeGOBaHMIi K Hepa3pyllaleMy KOHTPOIIO Kojell 6yK-
COBBIX [TOJLIMITHMKOB BEICOKOCKOPOCTHOTO ITOJBMKHOTO COCTaBa. B
cTaTbhe CHeJIaH BbIBOJ : IIpeJiaraemMasi rapMOHM3aL s HOpMaTUBHBIX
Tpe6oBaHMI1 — HEOOXOAVMOe YCITOBYME 06ecIIeueHsI 9KCIIopTa GyKCo-
BBIX IOJIIMITHYKOB Pa3HbIX KOHCTPYKTVMBHBIX MCIIOTHEHWI, TPOU3-
BOJICTBO KOTOPBIX OPraHM30BaHO Ha TeppuTopuu Poccun.

KnioueBble ca0Ba: MUKPOTPEI[MHA, BOTOCOBMHA, PUCK-
OpVMEHTMPOBAHHOE MBIIIJIEHMEe, OTKa3 GYKCOBOTrO IMOAIIMITHYUKA,
BUXPETOKOBBbII1 1e(heKTOCKOTI, YIbTPa3ByKoBOi TeeKTOoCKOI, 6pa-
KOBOYHBbI TIOPOT UYBCTBUTENbHOCTH, BLICOKOCKOPOCTHOI MOJBIK-
HOJi COCTaB, YeTBepTast IPOMbIIUIEHHAS PEBOMIOIVISI, IU(BPOBbBIE TEX-
HOJIOTMM, TApMOHM3aLMsI CTAaHJAPTOB.
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Ekaterina Rudakova, PhD, head and leading researcher of department
of complex studies of the dynamics of interaction between the rolling
stock and the railway, Limited liability Company “All-Union Research
and Development Centre for Transportation Technology”

Roman Savushkin, PhD, professor of the Russian University of
Transport (MIIT)

Contact information: 9, Moskovsky prospect, Saint-Petersburg,
Russia, 190031, tel.:+7 (812)315-26-21, dou@pgups.ru (Orlova)

2A, 23th line of Vasilievsky island, Saint-Petersburg, Russia, 199106,
tel.: +7 (812) 655-59-10, e-mail: info@tt-center.ru (Komarova,
Rudakova)

9, str. 9, Obraztsova St., Moscow, Russia, 127994, tel.: +7 (495) 681-
13-40, tu@miit.ru (Savushkin)

Annotation: The article considers an overview of the methods of
formationrailway irregularities. Their advantages and disadvantages
are presented. The results of estimation of running dynamics of
freight cars on free bogies 18-9855, 18-194-1 and 18-100 on tracks
with different irregularities that meet the requirements of Rules of
technical operation to limit speed are shown.

Keywords: Irregularities, railway track, simulation, freight wagon,
three-piece bogie.

Improving the quality of axle bearings based on harmonization
of Russian technical requirements for control with the European
standard EN 12080

Sergey Tyapaev, Senior inspector CTA RZD JSC
Oleg Alfredovich Senkovskiy, First deputy head of the CTAJSC «RGD»

Contact information: 64A, Prospect Entuziastov, Saratov, Russia,
410039, tel.: +7 (8452) 39-48-75, e-mail: styapaev@ list.ru (Tyapaev)
2,Novaya Basmannaya str., Moscow, Russia, 107174, tel. +7 (499) 262-
86-29, e-mail: Senkovskij@center.rzd.ru (Senkovskiy)

Annotation: The article presents an analysis of the risks of failures
of axle bearings, due to the presence of microcracks and hairline,
that were not identified at the existing level of flaw detection. The
relevance of harmonization of Russian technical requirements for
non-destructive testing of parts of axle bearings with the advanced
European technical requirements set out in the standard EN 12080 is
considered. Examples of technical requirements for non-destructive
testing of high-speed rolling stock axle bearing rings are given. The
article concludes that the proposed harmonization of regulatory
requirements is a necessary condition for the export of axle bearings
of different designs, the production of which is organized in Russia.

Keywords: microcrack, hairline, risk-oriented thinking, axle bearing
failure, eddy current defectoscope, ultrasonic defectoscope, reject
threshold of sensitivity, high-speed rolling stock, fourth industrial
revolution technologies, digital technologies, harmonization of
standards.
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IpeaBapuUTe/IbHBIN PACYET YACTOTHI COGCTBEHHbIX U3rMOHbBIX
KO/1e6aHMi1 Ky30BOB BATOHOB JIEKTPOIIOE310B

I'yumuckuit Pycnan BanepbeBud, K.T.H., BeAyIIii MHXeHeP-KOH-
CTpyKTOP 610p0 Ky30B0B 000 «TMX VHKMHUPUHT»

IMetunoB Cepreit BragyuMupoBud, f.T.H., 3aBeQYIONINIT TaGopaTo-
pyeii YMCIeHHBIX MOJe/leil MeXaHMKY MaTepyuanioB M KOHCTPYKIM
WITMawm PAH

KonTakTHas muHpopmanus: 197046, r. CankT-Iletep6ypr, IleTpo-
rpajckas Hab., 1. 34, Ten.: +7 (495) 539-22-05, no6. 4055, +7 (906)
249-96-95, e-mail: ruslan239@mail.ru

Annoranus: [IpegBapuTenbHas OlleHKa YaCTOThI COOCTBEHHBIX
M3TUOHBIX KOMeGaHMii To/Ie3Ha 1 Ha3HAUeHMsT OCHOBHBIX reoMe-
TpUUYeCKMX ITapaMeTpOB Ky30Ba 0 €T0 MOAEeIVPOBaHMs ¥ pacdeTa C
riomoinbio CATIP. B cTaThe npeasioskeHa yrouHeHHas popmysia aist
pacueTa yacToThl COOCTBEHHbIX M3TMOHbIX KOe6aHMI1 Ky30BOB Iac-
CaXKMPCKMX BarOHOB C IIPYMeHeH)eM 5KBJBaJIEHTHO )KeCTKOCTH.
BrizeneHbsl 0cHOBHbIE (DaKTOPBI, OIIpeAesone oTume feGopmu-
pOBaHMsI 6AIKM ITOCTOSIHHOTO CeUeH NS ¥ Ky30Ba BaroHa 3JIeKTPOIIO-
€3/1a, —>KeCTKOCTb KOHTYPa II0IIepeyHbIX CeueHMii Ky30Ba M IO ATIN -
BOCTb OOKOBBIX cTeH. [TokasaHo, yTo paKTiyecKas JKeCTKOCTb Ky30Ba
BaroHa MBIIC knaccuuyeckoi KOHCTPYKIIMM OTINYAETCS OT KeCT-
KOCTHU, OTIpefensieMOoli IOIlepeuHbIM CeueHeM Ky30Ba, B 3-4 pasa.

KiiroueBsbIe €/10Ba: KY30B, 3JIEKTPOTIOE3 I, METOM, KOHEUHBIX S7IEMEH-
TOB, JKECTKOCTh, YaCTOTa COOCTBEHHBIX KOJIe6aHMii, BePTUKAIbHbBIE
Kojie6aHmsl.

PesynbTaTsi onpoca UTTEM 06 sKkcIuTyaTauyy MaHeBPOBbIX JIO-
KomoTuBOB Ha IITDKT

Ckok Uropb AnekcaHIpOBUY, DyKOBOAUTEb OTLe/Ia MCCIeOBaHUMI
TPaHCIIOPTHOTO MauyHocTpoenust UTTIEM

PacriytuH SIpocnaB VIBaHOBIY, 3aMeCTUTeIb PYKOBOAUTEIS leTap-
TaMeHTa BHelIHMX cBsi3eit UTTEM

KonTaktHas nadopmanms: 125009 Poccusi, r. MockBsa, yi1. TBep-
cKas, oM 22/2, Koprit. 1, ten.: +7 (495) 690-14-26, e-mail: ipem@
ipem.ru

AHHOTaUMA: B CTaTbe NPYBeLeHa MHTepIIpeTalys pe3yabTaToB
OIpOCa COTPYIHMKOB MPePUSITUI TPOMBILIEHHOTO )Xele3HO0-
POYKHOT'O TPAHCIIOPTA M CMEXKHBIX OTpacseit o LIMPOKOMY CIIEKTPY
BOIIPOCOB JIeSITEIbHOCTM. BBISIB/IEHBI TIOTPEOHOCTY B MU3MEHEHUN
TP TC pnyiss MaHeBPOBBIX U TPOMBILIJIEHHBIX JIOKOMOTUBOB, BOC-
TpeboBaHHbIe (GOPMBI TOCIIOAIEPKKM, HEOOXOAVIMbIE TTAPAMETPbI
JIOKOMOTVBOB.

KnioueBble cjioBa: MaHeBPOBbIN IOKOMOTUB, TEXHMYECKMII perJia-
meHT, [ITDKT, myTi Heo611ero rmoyib30BaHms, TOCIIOAIe P’KKa, 06HOB-
JIeHMe TapKa, orpoc.

MoaepHu3anms TAroBoro MoaBKHOTro coctaBa AS Operail
Ockap Kanbmyc, HauaapHUK TeXHOMOrn4eckoro otaena AS Operail

KouraktHas uHdopmanms: 10615, dctonus, . Ta/umiHH, MeTanm,
3, Ten.: (+372) 615-76-00, email: info@operail.com

AnHoTanus: B cTaTbe nmpencrasieH 0630p OCHOBHBIX TUIIOB JIOKO-
MOTMBHOII TexHMKM AS Operail — 3CTOHCKO KOMIIaHUM, 3HUMAI0-
11e¥icsl I'PY30BbIMM [TePeBO3KaMI, a TAKKe MCTOPUUECKe TaHHbIe,
SIBJISTIOIIMECS] OCHOBOI U TIPUUMHOM IS TPUHSATHUS peIeHus 06 06-
HOBJIeHMM ITapka. Kak camu pelieHus1, Tak 4 MX I1I0C/IeI0BAaTeIbHOCTh
MTOJBOZSIT YNTATENS K CYyTH CTaThU — IPUIMHAM U PELIeHMSIM I10 06-
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Preliminary estimation of the natural vertical bending vibration
frequency of the EMU car bodies

Ruslan Guchinsky, Candidate of Engineering Sciences, Leading
Strength Engineer of bureau of car bodies, TMH Engineering Ltd, St.
Petersburg Department

Sergei Petinov, Doctor of Engineering Sciences, Professor, Head of
the Laboratory of Numerical Models in Mechanics of Materials and
Structures, [IPME RAS

Contact information: 34, Petrogradskaya nab., St. Petersburg,
Russia, 197046, tel.: 8 (495) 539-22-05,add. 4055, 8 (906) 249-96-95,
e-mail: ruslan239@mail.ru

Annotation: A preliminary estimation of the natural vertical bending
vibration frequency is useful for assigning the basic geometrical car
body parameters before its modeling and calculation using CAD. A
modified formula for calculating the vertical bending frequency of
the passenger car bodies was proposed using equivalent stiffness. The
main factors that determine the difference in the deformation of a
constant-section beam and the EMU car body are the rigidity of the
cross-section contour and the lateral walls flexibility. It is shown that
the actual rigidity of the EMU car body of the classical design differs
from the rigidity determined by the body cross section by 3-4 times.

Keywords: car body, EMU train, finite element method, rigidity,
natural vertical bending frequency, vertical vibration.

Results of the IPEM survey on the operation of shunting
locomotives on industrial railway

Igor Skok, Head of Transport Engineering Research Department of
IPEM

Yaroslav Rasputin, Deputy-head of External Relations Department
of IPEM

Contact information: 22/2 bldg. 1, Tverskaya st., Moscow, Russia,
125009 street, tel.: +7 (495) 690-14-26, e-mail: ipem@ipem.ru

Annotation: This article presents industrial railway employees
survey analyze results and related industries on a wide range of
issues. Identified the view on change the technical regulations for
shunters,demanded forms of state support, the necessary parameters
of locomotives.

Keywords: shunter, switcher, technical regulations, industrial
railway, industrial spur, state support, fleet replacement, survey.

Modernization of AS Operail locomotives
Oskar Kalmus, Head of Technology Department, AS Operail

Contact information: Metalli 3, Tallinn, Estonia, 10615, tel: (+372)
615-76-00, email: info@operail.com

Annotation: This article provides an overview of the main
types of locomotive equipment AS Operail — Estonian company,
znimayuscheysya freight transport - as well as historical data, which
are the basis and reason for the decision to upgrade the Park. Both
the solutions themselves and their sequence lead the reader to the
essence of the article — the reasons and solutions for updating the
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HOBJIEHVIO TTapKa MaHeBPOBOIi TEXHVKM Ha 6a3e MarucTpajabHbBIX
snokomoTuBoB Tuma C30-7 mpoussoacrsa General Electric. KpaTrkoe
OIycaHye pe3yIbTaTOB, a TAK)Ke CPaBHEHMe C OCTa/IbHBIM [TAaPKOM
MaHeBPOBOTrO MOJIBVKHOT'O COCTaBa CIYKUT WIITIOCTpaLueit 1 1o -
YyepKMBaeT yCIex COTPYOHMYECTBA C HALIMM JaBHUM ITapTHEPOM —
yenckoit kommanueii CZ Loko.

KiioueBble c710Ba: MaHeBPOBble TIOKOMOTVBbI, MOJepHU3aLVs, YHU-
(uxanys napka, rTexHuUeCKMe JaHHbIE, YCIOBMS OKCIUTyaTalM, TeX-
HMYeCcKoe 06CTysKMBaHye, BeC 1oe3/a, PhIHOK.

Moauduranmuy KOHCTPYKIUYM KOMIAKTUPOBAaHHOIO HeCy-
Iero Tpoca AJisi BbICOKOCKOPOCTHBIX JKeJIe3HOL0POXKHBIX
Marucrpasiein

Jleoun MouceeBuu ['ypeBuy, 11.T.H., 3aBeAyominii kKadempoit Bonro-
IpajiCKOro roCy1apCTBEHHOTO TeXHMYECKOTO YHUBEPCUTeTa
Buxrtop AnekcanapoBuu ®okuH, reHepanbHblii gupekTop OO0
«DHEeprocepBucC»

KonrakrHas nudopmanms: 115088, Poccus, r. Mocksa, yi1. Yrperi-
ckasi, 2, crpoenue 98, oduc 11, ten.: +7 (495) 799-92-35, e-mail:
energoservice2@yandex.ru

AuHoTanus: B pabore rpecTaBieH OIBIT CITONb30BAHMSI HA HA-
6osee 3arpyskeHHbIx Maructpanssx OAO «PXK]l», paspaboTaHHOTO
Ha OCHOBe MOJIe/IMPOBAaHMSI MeHOTO HeCyIlero MHHOBalIOHHOTO
Tpoca tuma MK. Pe3ynbTaThl MOEIMPOBaHMsI BepU(UIIIPOBAHbI IT0
pe3yabTaTaM HATYPHbIX MCITBITAHMIA B ATT€CTOBAHHO 1abopaTopumn
OAO «PXXI».Vicrmonb30BaHMe METOA0B KOMIIbIOTEDHOTO MOZE/INPO-
BaHMSI [IO3BOJIWIIO OTIOTHUTEIBHO ONITMMMU3MPOBATH KOHCTPYKIMIO
poBooB T1ra MK rof, JonomHM Te/bHbIe TPe6OBaHMS TI0 CKOPOCTSIM
pacrmpocTpaHeHMs BOTH I10 KOHTaKTHO ITOJIBeCKe U HeCcyliieMy TPOCy
C 1Ie/TbI0 06ecTieue st He06X0IIMOT0 KaueCTBa TOKOCheMa BO BCEM
nMarasoHe CKOPOCTeii ABUKEeHMSI.

KnroueBble c10Ba: HECYIIVIi TPOC, BBICOKOCKOPOCTHBIE MaruCTpaiy,
METOJ, KOHEUHBIX 3JIEMEHTOB, fehopMalys, yCuine paspylieHus,
CKOPOCTb PACIIPOCTPAHEHNST BOJH.

HoBble acriekTsI B pa3paboTKe peIbcoBoro aBrodyca PA-3
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«TMX WHXUHUPUHT», «KOHCTpyKTOpCKOoe 610po «['opoackoii
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odo@tmh-eng.ru

AunoTanus: Hacrosias ctaThsi TOCBSIIIEHAa HOBOJ 1aTgopme
SKeJIe3HOAOPOXKHOTO aBToOyca PA-3. TToe3n momy4msi HOBYIO CMe-
LIIaHHYI0 TOPMO3HYI0 cucTeMy. CMellaHHasi TOpPMO3Has cucreMa
MpeAronaraeT COBMECTHYIO paboTy JIeKTPUUECKOTO U (HPUKIIMOH-
HOT'O TOPMO3a. BbI6OP ONITMMAaIbHOTO pacipeeieHysi TOPMO3HOTO
YCUIINSI MEXKTy MOTOPHBIM Y IIPULIETIOM OCYIIIECTBIISIETCS TTO KPUTe-
pUI0 MUHUMAJIbHO 9Hepruu. [IpyBeAeHbl OMMCAaHMS TOPMO3HOTO
060pyIOBaHMS C THEBMATUYECKMMU U JJIEKTPUIECKUMIU CXeMaMMI.

KirroueBblie ¢/10Ba: rOpOCKON TPAHCIIOPT, TOABVKHOM COCTaB, Peslb-
COBBIIT aBTOOYC, TOpMO3Has cucTema, 3pPeKTMBHOCTb TOPMOKEHUST,
cUcTeMa yIrpaBJIeHUsI.

96

fleet of shunting equipment on the basis of the main locomotives of
the type C30-7 produced by General Electric. A brief description of the
results, as well as a comparison with the rest of the fleet of shunting
rolling stock, serves as an illustration and highlights the success of
cooperation with our long-standing partner — Czech company CZ
Loko.

Keywords: shunting locomotives, modernization, fleet unification,
technical data, lessons from operations and maintenance, train
weights, market.
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rail lines
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Annotation: The article presents the experience of using on the
busiest highways of JSC «Russian Railways» copper cable MK type,
developed on the basis of modeling. The simulation results were
verified according to the results of field tests in the certified laboratory
of JSC “Russian Railways”. Computer simulation methods made it
possible to further optimize the design of the MK type wires for
additional requirements for wave propagation speeds on the contact
suspension and carrying cable to ensure the necessary quality of
current collection in the entire range of speeds.

Keywords: carrying cable, high-speed railway, finite element method,
deformation, fracture force, wave propagation speed.

New aspects in the designing of rail bus RA-3
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Annotation: The present paper tackles new platform the rail bus RA-
3.The train get new mixed braking system. Mixed braking pattern of
EMU train supposes common action of electrical and friction brakes.
Selection of braking force optimum distribution between motor
and trailer cars is exercised under criterion of minimum energy.
Description braking equipment with pneumatic and electronic
diagrams.

Keywords: urban transport, rail bus, braking system, effective
braking, control system.
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