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O BbI30OBax nepej BHeIPEHMEM CUCTEMBbI «IiM(POBOIi Ipy-
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center2m.ru

AnHoTanusa: B cTaTbe onucaHa akTyaJlbHOCTb CO3LaHUS CU-
CTeMbl «IIMGPOBOI IPY30BOI BArOH» /IS «IIPOCTPaHCTBa 1520,
MpYBeJeHbI IPMMePHI CYIeCTBYIOMMX 3apyOesKHbIX peleHi
TeneMaTVku. [IpuBeneH aHanu3 3G GeKTMBHOCTM UCIIONb30Ba-
HMS pellleHMii TelleMaTHUKY Ha IPy30BOM ITOJIBVMKHOM COCTaBe B
3apy6eXHbIX CTPaHAaX, METOABI TIOATBEPKAEHMS TeJleMaTnye-
CKOJ1 CYICTeMBbI Tpe60BaHMSIM 6€30TTaCHOCTY M BUIBI MCITBITAHMIA.

KiroueBble c10Ba: crcreMa <@ poBoii Ipy30B0ii BaroH», Tejie-
MaTuyeckue CUCTEMBbI, YAATEHHbII MOHUTOPUHT TPAHCIIOPTA,
06CTY>)KMBaHME 110 TEXHUYECKOMY COCTOSTHMIO.

IIpombimnenHocts Poccun: ntoru 2020 roga

Hurmatynuua MaHcyp PancoBuy, ctapuinii SKCrepT-aHaJIMTUK
IenapramenTa uccienoBaunii TOK, AHO «MIHCTUTYT IIpo6iem
€CTeCTBEHHbIX MOHOIO/INIT»

KouTakTHasa mHdpopmanus: 125009, Poccus, r. Mocksa,
yi. TBepckas, . 22/2 K. 1, Ten.: +7 (495) 690-14-26, e-mail:
pr@ipem.ru

Aun"ortauus: B cTraThe puBeneH 0630 TEKYIIEH CUTYalUK B
IIPOMBILIEHHOCTH 110 uToram 2020 rofa Ha OCHOBaHUM MHIEK-
coB, pa3paboraHHbIx ITIEM. [laHbI OCHOBHbIE PE3YJIbTaThI pacye-
Ta MH/IEKCOB CO CHSITMEM Ce30HHOTO (haKTOPa, a TAKXKEe B pa3pese
oTpac/ieBbIX rpy1i. [IpecraBiieH ogpOOHbIN aHaIN3 CUCTEMO-
006pasyIoIINX 0Tpaciei MpOMBIIIIeHHOCTM Poccun, B TOM umciie
TOIUIVBHO-9HEPreT4eCKOro KOMIIIEKCa. BbIsIB/ieHbI OCHOBHbBIE
(hakTOpbI, OKa3bIBAIOIIME TTO3UTUBHOE M HETATUBHOE BIMSHUE
Ha pa3BuTye NpoMblnuieHHOCTH B 2020 romy. Taxoke NpUBOAST-
Cs1 OCHOBHbIe MaKPO3KOHOMMYECKME MHAMUKATOPBI COCTOSTHUS
POCCUIICKOV TPOMBIILIJIEHHOCTH.

Kirouessie cioBa: IIPOMBIINIJIEHHOCTDb, MHAEKC, HU3KOTEXHO-
JIOTMYHbIE OTPpaC/IN, CPeIHETEXHOJIOTMUYHbIe OTPaC/In, BBICOKO-
TEeXHOJIOTMYHbIE OTPaC/n, 11061;1Ba10ma51 OTpaciib, MHBECTULUN
B OCHOBHO Kamnural, TOHJTI/IBHO-SHEPI‘ETI/I‘IECKI/II;'I KOMILJIEKC,
TIOTPY3Ka IMIPOMBIIIIEHHBIX TOBAPOB.
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Challenges before the implementation of the digital freight
car system on the Russian Railways network

Artyom Aleksandrov, Head of the Railway Department, Center
2M LLC

Aleksandr Surai, Chief Engineer of the Railway Department,
Center 2M LLC

Vladimir Repin, Technical Solutions Architect, Center 2M LLC

Contact information: 4, Prosvirin lane, Moscow, Russia, 107045,
tel.: +7 (499) 754-07-77, e-mail: info@center2m.ru

Abstract: Therelevance of creating a «digital freight car» system
for «1520 space» is described, examples of existing foreign
telematics solutions are given. The analysis of the effectiveness
of using telematics solutions on freight rolling stock in foreign
countries, methods of confirming the telematic system with safety
requirements and types of tests are presented.

Keywords: «digital freight car» system, telematic systems, remote
monitoring of transport, predictive maintenance.

Russian Industry: full year 2020 results

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

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

Abstract: The article provides an overview of the current situation
in the Russian industry in 2020 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 in
2020.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.

Analysis of sensors of vision systems for the needs of
industrial railway transport

Pavel Mashchenko, Ph.D., Deputy General Director of LocoTech-
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Konstantin Shutilov, head of the computer vision department of
LocoTech-Signal LLC
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KonTtaktHas nHopmarms: 107113, Poccust, T. MockBa, yi1. 3-5
Pri6uHCcKast, O. 18, cTp. 22, Ten.: +7 (495) 899-01-95, e-mail: info@
locotech-signal.ru

AnnoTanmsa: B cTaThe OMChIBA€TCS 0CO6€HHOCTH IIOA60pa CeH-
COPOB J17151 aBBTOMATM3MPOBAHHOTO JIBVKEHMSI Ha sKe/Ie3HOILOPOK-
HOM TpaHcnopre. [IpuBeeHbl TpUMeEpbI UCIIBITAHMIT CEHCOPOB
kommnanueit 000 “JlokoTex-CUrtan” B yCJIOBUSAX paGOThI IIPO-
MBIILIJIEHHOTO TPpeAnpusTHs. 17151 KaXXI0ro U3 CEHCOPOB OMuca-
HbI OCHOBHbIE IIPeVMYIIeCTBa ¥ HeLOCTaTKM UCXOJS U3 OIbITa
COOCTBEHHOTO ITPUMeHeHMsI. VICXOfs1 13 BBIBOOB TAHHO CTATHIU
MOYKHO CYJUTb O TIePCIeKTUBAaX U Pa3BUTUN TEXHONOTIUIA, KO-
TOpBIE B OYIyIeM TOJKHBI TOTHOCTHIO 3aMEHUTD MAIIMHNCTA.

KitroueBble ¢JI0Ba: KOMITBIOTEPHOE 3peHe, Inaap, pagap, CvKa-
Mepa, aBTOTIM/IOT, JKeJIe3HOJOPOKHbII TPAHCITOPT, TETIIIOBM30D.

HioaHCchI BBIOOpA HAKOMIMTESI SHEPTYN 1151 PETbCOBOTO IO -
BIJDKHOTI'O COCTaBa

bangykun EBrennii BasepbeBud, pernoHaabHbI MeHeIXep,
000 «ABb»

KonTtakTHas madopmanms: 117335, Poccus, r. Mocksa, Haxu-
MOBCKMIA TPOCIIEKT, 1I. 58; Te: +7 (495) 777 2220, e-mail: contact.
center@ru.abb.com

AunoTtauus: JInTeBo-1MOHHbIe GOPTOBbIE CUCTEMbI HAKOTLIE-
HMSI 9HEPIUY — COBPEMEHHOE pellleHe [/l TOBBIIIEHMS] SHEeP-
roaddeKTUBHOCTH ¥ IKOJIOTMUYHOCTM TPAHCIIOPTA, B YaCTHO-
CT¥ —3KeJIe3HOIOPOKHOTO. B cTaThe MoiiaeT peuyb 0 COBPEMEHHOM
MIPOM3BOJICTBE MTOAOGHBIX CUCTEM, X TEXHOJIOTMUECKIX 0COGEH-
HOCTSIX ¥ TIPEUMYILECTBAX, a TakKe 0 cepax mprMeHeHus 1o-
IOOHBIX peIeHNIA.

KiroueBblie C10Ba: CiicTeMa HaKOTUIEHUST SHEePTMi, GOPTOBAst
cucTeMa HakoruieHus sHepruu, Energy Storage System, ESS, LTO,
last mile, hybrid, byHKiys mociemHei Myuin, 9KOIOTHSI, SHEPTO-
3¢ bEeKTUBHOCTD, PETbCOBBIE TPAHCIIOPTHBIE CPECTBA, MAHEBPO-
Bbl€ TEIUIOBO3bI, MArXCTPAIbHbIE TETTIOBO3bI, TPAMBaM, TOPOJI-
cKast MHPPaCTPyKTypa, eKTPOTPAHCITOPT.

DKOHOMMKA Ilepexoa Ha IUTUI-MIOHHbIe aKKyMYJISITOPHI B
CHCTEMax OIePaTUBHOIO MOCTOSTHHOTO TOKA

dedenos Anekcanap MuxaiiyioBuy, HaUaJIbHMK IMTPOU3BOICTBEH-
Horo otaena, 000 «POHEPA»

KourakrHas nundopmanms: 115409, Poccus, r. Mocka, Ka-
mMpceKkoe mocce, 1. 49; Ten: +7 (499) 949 4400, e-mail: renera@
rosatom.ru

AHHOTanus: B cTaTbe IaHO cpaBHeHME KIKUEBBIX ITapame-
TPOB TEXHOJIOTUI CBUHIOBO-KUCIOTHBIX U IUTUI-MOHHBIX
GaTapeit mpyu UX SKCITyaTalluu B CUCTEMAaX OMepaTUBHOTO
noctositHHOTO Toka (COIIT). [Toka3aH MONMOKUTEIbHBIN KO-
HOMMYECKMit 3G (HeKT Py UCIIOTb30BAHUY IUTHUI-IOHHBIX
6artapeit B COIIT, mpuBemeHbI pacyeTsl ¥ MTOKa3aHbI IeICTBY-
o1l ie MTPOeKThl KOMIaHUM 10 BHEIPEHUIO IUTU-MOHHOM
texHosioruu B COIIT.

KitroueBbie CJI0Ba: HAKOTIUTE IV SHEPT MM, HAKOTIUTEIN SHEPTUU
pocaToM, TUTHIT MOHHbBIE aKKYMY/ISITOPHbIE 6aTapen, paHepa,
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Contact information: 18,bldg. 22, 3rd Rybinskaya str., Moscow,
Russia, 107113, tel.: +7 (495) 899-01-95, e-mail: info@locotech-
signal.ru

Abstract: This article describes specific characteristics of sensors
selection tobe used for automated movement in railway transport.
Results of tested sensors by «LocoTech-Signal» company in the
operating conditions of an industrial enterprise are given. Key
advantages and disadvantages for each sensor are described based
on their application practice. Relaying on the conclusions of this
article, one can judge on the prospects and technologies which
will completely replace driver in the future.

Keywords: computer vision, lidar, radar, cv camera, autopilot,
railway transport, thermovisor.

Aspects of choosing an energy storage device for railway
rolling stock

Evgeny Bandukin, Regional Manager, ABB LLC

Contact information: 58, Nakhimovsky prospect, Moscow,
Russia, 117335, tel: +7 (495) 777 2220, e-mail: contact.center@
ru.abb.com

Abstract: Lithium-ion onboard energy storage systems
is a modern solution for increasing energy efficiency and
environmental friendliness of transport, in particular, rail. The
article will discuss the modern production of such systems, their
technological features and advantages, as well as the areas of
application of such solutions.

Keywords: energy storage system, onboard energy storage
system, Energy Storage System, ESS, LTO, last mile, hybrid, last
mile function, ecology, energy efficiency, rail vehicles, shunting
diesel locomotives, mainline diesel locomotives, trams, urban
infrastructure, electric transport.

Improving economic performance in the transition to
lithium-ion batteries in operational DC systems

Alexander Fefelov, Head of Production Department, RENERA LLC

Contact information: 49, Kashirskoe highway, Moscow, Russia,
115409, tel: +7 (499) 949 4400, e-mail: renera@rosatom.ru

Abstract: The article compares key parameters of lead-
acid and lithium-ion technologies during their operation in
operational DC systems. A positive economic effect was shown
while using lithium-ion batteries in operational DC systems
aswell as calculations. Companies’ current projects regarding
the usage of lithium-ion batteries in operational DC systems
are shown.

Keywords: energy storage systems, energy storage systems
rosatom, lithium-ion batteries, renera, renera rosatom,
operational DC systems, lithium-ion storage devices, lithium-
ion systems, lithium-ion energy storage system, lithium-ion
operational DC system, lithium-ion batteries advantages,
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paHepa pocaToM, CUCTEeMBbI OIEPATUBHOTO IOCTOSIHHOTO TOKA,
COIIT, nuTuii MIOHHbIEe HAKOTIUTEJIN, CUCTEMbI Ha JIUTUI-MOHE,
sutuii-uonusie CHI, COINT Ha nutnit-mone, COINT Ha nuTwHii-
MOHHBIX 6aTapesix, IpeuMyIlecTBa JUTUI-MOHHBIX 6aTapeii,
npeumyiectsa CHO Ha TUTUIT-MOHHBIX GaTapesix, TPOU3BOAN-
TeJIb CUCTEM Ha JIUTUIi-MOHHBIX 6aTapesx, COIIT oT mpousBo-
nurenst, mpousBoauTenb CH3, CH3 oT nmpousBoauTesisi, COBpe-
meHHbIi1 COIIT.

JlaBjieHue OT CUJIBI TSIDKECTU HAaChIITHOTO rpy3a Ha CTEHKU
Ky30Ba Irpy3oBoro BaroHa

Huxnryenko AHnpeit AHApeeBudY, K.T.H., UH)KeHep-UCIef0Ba-
Terb OO0 «BHULITT»
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KoutaktHas uudopmanmsa: 199106, Poccus, r. CaHKT-
IMeTepbypr, BacumbeBckuii 0-B, 23 TUHMS, 1. 2, TUTEpa A, Te.:
+7 (812) 655-59-10, e-mail: info@tt-center.ru

AnHoTanms: B ctaThe onpeesieHbl peiesbl IPUMEHNMOCTH
CYIECTBYIOIIMX hOPMYII [JIst OTIpeIeIeHNsI TPOCTPAHCTBEHHOTO
JIaBJIeHMsI, [EICTBYIOIIETO OT CUJIbI TSKECTY HABAJIOUHOTO T'Py3a,
M TIpeiCTaBJIeHbl 3aBUCUMOCTH, KOTOPbIe MOTYT ObITh ITPUMeHe-
HBI K ITOJIOTUM cTeHaM. Takyke 6blT IPOBE/IEH aHaau3 obacTu
MCCIIeOBaHMS CTATUKIMA U AMHAMMUKY HaBaJIOYHBIX IPY30B.

KirroueBsble cj10Ba: aBjieHle HAChIITHbIX rpy3oB, AIVICTAHIVMOH-
Has Harpyska, akTMBHOE JaBJ/ieHue, IMHaMM4YeCKoe naBjieHune,
MeXaHMKa IpyHTa, METO ANCKPETHBIX 3JIEMEHTOB.

JKenesHogoposkHoe MamimHocTpoeHue Poccun: pesynbra-
TbI-2020 1 nepcneKTUBbI-2021

Cxok Mropp AniekcaHApOBUY, PyKOBOAUTENb OT/AE/a UCC/Ief0Ba-
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Kourakraas uadopmanus: 125009, Poccust, r. MockBa, yiI.
TBepckas, 1. 22/2 k. 1, ten.: +7 (495) 690-14-26, e-mail: pr@
ipem.ru

AuHoTanms: B ctaThe mpencrasieH 0630p pe3yabTaTOB OTpac-
JIXKeNe3HOA0POKHOro MamyHocTpoeHus B 2020 rony, nokasaH
BBIITYCK OCHOBHO¥ MPOAYKIIMY B HATYPaJIbHOM U JleHESKHOM BbI-
pakeHyy. OIMCaHbI KITIOUEBbIe COOBITHS, TOB/IMSIBIIE Ha IIPO-
M3BOJICTBO OCHOBHOJ ITPOAYKILIVM U TaHbI ITPOTHO3bI PA3BUTHUS
oTpac/v Ha G/VKaiIyo nepcrnekTuBy. KimtoueBbie c1oBa: xkenes-
HOJIOPOKHOE MaIlIMHOCTPOEeHMe, IPOU3BOJICTBO, CTOMMOCTb ITPO-
IYKLIMM, 00bEM BBIITYCKa, IOKOMOTUBbI, BATOHbI, 3/IEKTPOTIOE3/1a,
TpamBau, MmeTpo, MBIIC, myTeBasi TexHMKa, SKCIIOPT, IPOTHO3,
TOCITOAAEPIKKA, KOHTPAKT JKM3HEHHOTO IIMKIIA.

KiroueBblIe (J10Ba: sKeJIe3HOIOPOKHOE MAIIMHOCTPOEHME, ITPO-
U3BOJICTBO, CTOMMOCTb ITPOAYKLIVY, 00bEeM BBIITYCKa, IOKOMOTY -
BbI, BarOHbI, 3JIeKTPOI0e3a, TpaMBau, metpo, MBIIC, myTreBas
TEeXHUKA, IKCIIOPT, TPOTHO3, TOCIIOAAEPXKKA, KOHTPAKT KU3HEH-
HOTO IMKJIA.
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lithium-ion systems manufacturer, operational DC systems from
the manufacturer, energy storage systems from the manufacturer,
modern operational DC system.

Pressure acting from bulk cargo gravity force onto the walls
of the freight car body

Andrew Nikitchenko, PhD in Engineering, engineer, The All-Union
Research and Development Center for Transport Technology LLC
(VNICTT LLC)

Denis Shevchenko, PhD in Engineering, Head of R&D Direction,
VNICTT LLC

Contact information: 2A Line 23, Vasilyevksy Island, St.
Petersburg, Russia, 199106, tel.: +7 (812) 655-59-10, e-mail:
info@tt-center.ru

Abstract: The article defines the limits of applicability of existing
formulas for determining the spatial pressure acting on the
gravity of a bulk cargo, and presents the dependences that can
be applied to gentle walls. The analysis of the field of research of
statics and dynamics of bulk cargo was also conducted.

Keywords: bulk cargo pressure, spacing load, active pressure,
dynamic pressure, soil mechanics, discrete element method.

Railway engineering of Russia: results of 2020

Igor Skok, Head of Railway Industry Research Department,
Institute of Natural Monopolies Research (IPEM)

Alexey Kiryanov, Kiryanov Expert-analyst of Railway Industry
Research Department, Institute of Natural Monopolies Research
(IPEM)

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

Abstract: This article presents an overview of the results of the
railway engineering industry in 2020, and reveals the output
of the main products in physical and monetary terms. The key
events that influenced the production of the main products are
described and the forecasts of the industry development for the
near future are given.

Keywords: railway engineering,production,product cost,product
volume, locomotives,wagons, electricmultipleunits,trams,metro,
motor-car rolling stock, railway maintenance vehicles, export,
forecast, government subsidy, life cycle contract.
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