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AuHoTanums: B craTtbe npuBeneH 0630p TEKyIIei CUTyalm B po-
MBbIIIJIEHHOCTH 110 uToram 2021 roga Ha OCHOBAaHUM MHIEKCOB, pa3-
pa6oranHbix UTTEM. [JaHbI OCHOBHbIE PE3Y/IbTAThI PACUETA MHEKCOB
CO CHSITMEM CE30HHOTO (DaKTOPa, a TAKKe B pas3pese OTPACIeBbIX TPYIIIL.
IpencraBiieH MOAPOOHBIN aHAIN3 CUCTEMOOOPAsYIONIMX OTpacieii
MIPOMBILIEHHOCTY POCCuy, B TOM UMCIie TOIUIMBHO-9HEePreTM4ecKoro
KOMIUIEKCA. BbIsSIB/IeHbI OCHOBHbIE (DAKTOPbI, OKA3bIBAIOIIME TO3UTUB-
HOe M HeraTMBHOe BIIMSIHME Ha Pa3BUTHeE IIPOMbIIITIeHHOCT B 2021
ropy. Takske IPMUBOASITCS OCHOBHbIE MAKPOIKOHOMMYECKYE MHIVKA-
TOPBI COCTOSTHUSI POCCUIICKOV TPOMBILIZIEHHOCTU.

KnroueBbie cJioBa: TTPOMBIIIJIEHHOCTD, MHEKC, HU3KOTEXHO/IOTMYHbIE
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TOH]II/IBHO-SHEI)I‘ETVI‘{ECKI/IVI KOMIIJIEKC, ITOT'Py3Ka ITPOMbIIIIEHHbIX
TOBAapOB.

IKCIIOPTHBII NOTEHIMA GYKCOBBIX IOAIUIUITHUKOB POCCUIICKOTO
MPOU3BOACTBA
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AunoTanus: B cTaTbhe NpoBeieH aHaIN3 IIPOU3BOACTBEHHOTO ITOTEH-
yajia IMoAgMNMITHMKOBBIX 3aBOIOB I10 M3rOTOBJIEHUIO 6YKCOB])IX 1on-
LIUITHUKOB Ha 3KCIOPT. CesiaH BbIBOJ, 0 HEOOXOAMMOCTY OMOJIOTAIAA
ITPOM3BOJICTBEHHBIX ITPOLIECCOB MPEATPUITUI-U3TOTOBUTENE BYKCO-
BbIX MTOJIINITHUKOB, ITOJ TEXHMYECKYE TPEOOBaHMS MEKAYHAPOIHBIX
CTaHAAPTOB, BKItouas eBpo-crangapT EH 12080. [IpoBeneH aHanu3
MIPUOPUTETHBIX SKCIIOPTHBIX HATIPABJIEHMIT U IOTEHI[UATTBHBIX PhIH-
KOB COBITA MOCTABOK OYKCOBBIX MOJIINITHUKOB, POCCUIICKOTO TTPOM3-
BOACTBA. BHepeHme U POBBIX TEXHOIOT U, UHULIMUPOBAHHBIX LITA
OAO «PXX]I» Ha TOAKOHTPOIbHBIX 3aBOJjaX -M3TOTOBUTEJISIX GYKCOBBIX
TTOJIIIMITHMUKOB, TTI03BOJISIET Pa3BMBATh SKCIIOPTHBIN TOTEHIMA TTPO-
IIYKIMU JKeIe3HOLOPOKHOTO Ha3HAUEHMSI.
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Russian Industry: full year 2021 results

Antonina Shkarupa, Senior Expert-Analyst of Energy Sector Research
Division, Institute of Natural Monopolies Research

Contact information: 16, bldg.1, Krasnoproletarskaya 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 2021 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 2021. 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.

Export potential of Russian-made axle bearings

Tyapaev Sergey, Senior inspector CTA, JSCRZD
Veprintsev Andrey, First deputy head CTA, JSC RZD

Contact information: 64A, Entuziastov Prospect, Saratov, Russia,
410039, tel.: +7 (845-2) 39-48-75, e-mail: styapaev@list.ru

Abstract: The article analyzes the production potential of bearing
factories for the production of axle bearings for export. It is concluded
that it is necessary to homologate the production processes of
axle bearing manufacturers under the technical requirements of
international standards, including the Euro-standard EN 12080. The
analysis of priority export directions and potential markets for the
supply of axle bearings of Russian manufacture has been carried out.
The implementation of digital technologies initiated by the CTA of
JSC «Russian Railways» at the controlled plants manufacturing axle
bearings makes it possible to develop the export potential of railway
products.

Keywords: export potential, axle bearings, homologation of production,
quality control, digital technologies, Euro-standard EN-12080.
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AunnoTtauus: B craThe onycaHa akTyaJbHOCTb CO3aHMs POTPaMM-
HO-amnmapaTHOTO KOMIIJIEKCA OJI IIPEAMKTUBHOTO BBISIBJIEHMS OTKa-
30B TSATOBBIX 3JIEKTPOBUTATE/IEN U OLIEHKY X OCTATOYHOTO pecypca.
TpuBeneH skoHOMMYeCKuit 3 dHeKT oT BHeIpeHNs JaHHOTO KOMIUIEKCa
¥ PACCMOTPEHBI IePCIIEKTUBBI €0 MpuMeHeHMs. Takke JaH aHaIn3
MeTOZ0B AMAaTrHOCTUKM S7IeKTPOABUTATENEN TIOCTOSIHHOTO TOKa B Poc-
CUU U 3a pyGESKOM.

KioueBble ciioBa: HpOI‘paMMHO-aHHapaTHbIIL/'I KOMIIJIIEKC, 60pTOB8.5[
JAVArHOCTMKaA TATOBBIX BHEKTpOﬂBMraTeHeVI 3KOHOMMYECKUIL B(IJ(IJEKT,
OTKa3bl TEXHMUYECKUX CPECTB.

OCc06eHHOCTY TPOEKTUPOBAHMS U MCIIBITAHUIT TOPMO3HBIX CH-
CTeM rpy30BbIX BATOHOB, Pa3paboTaHHbIX IO TpeGoBaumam TSI
(uacTb 1)
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BacwuibeBckuii 0-B, 23 nuHus, 1. 2, tutepa A, ten.: +7 (812) 655-59-
10, e-mail: kbashkirov@tt-center.ru (Bamkupos), dshevchenko@
tt-center.ru (IlleBuenko), akovyazin@tt-center.ru (KoBsisusn),
kbolotov@tt-center.ru (bomoTos).

AHHOTanus: B cTaThe ONMucaHbl TAIbl IPOEKTUPOBAHNUS, pacueTa
M MCIIBITAHMIT TOPMO3HBIX CUCTEM TPY30BBIX BATOHOB JJIsI €BpOTIefi-
CKOTO pbIHKA. [IpMBeeHbl OCHOBHbBIE TEXHUYECKIEe XapaKTePUCTUKHI,
0CO6EHHOCTH, a TAKKe TPeOOBaHMS, TPEeIbSIBIsIEMbIe K TOPMO3HbBIM
CUCTeMaM I'Py30BbIX BArOHOB I eBPOIeicKOro pelHKa. [Ipencras-
JIEHBI IPYMEPbI PACUETOB TEXHUYECKIX XaPaKTePUCTUK TOPMO3HBIX
CUCTEM ¥ pe3y/IbTaThl IPOBEeHNS XOL0BbIX TOPMO3HBIX UCITBITAHUI
LIS BaroHa-11aTGopMbl THITa SEETS.

KiroueBble (JIoBa: TOPMO3HAsI CHCTEMa IPYy30BOTO BaroHa, Sggrs,
TSI, mpoeKTupoBaHe TOPMO3HbBIX CUCTEM, pacyeT 3¢ heKTUBHOCTH
TOPMO3a, XOJI0BbIe TOPMO3HbIE MCITBITAHNSI.

Mopepuusanys Terioso3os 2T3116Y u TOM18IM ajis pa6oTsl
110 ra3013eJIbHOMY IVIKITY

ITpoxop Hdenuc ViBaHOBMY, 3aBeAYIOLINIT OTEI0M ra30Boro 060-
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AHHoTanus: B ctaThe nmepeunciaeHsl MPeaIOChUTKY IS UCTIO/b-
30BaHMS IPUPOIHOTO ra3a Ha TSIrOBOM IOJBMKHOM cocTaBe PO,
MpeVMYIIecTBa IPUPOSHOTO ra3a rnepes ApyruMy BUAaMM TOTUIMBA,
OIMCcaHa CTPYKTypa MPOM3BOJCTBEHHBIX MOLTHOCTE IT0 CXKVDKEHUIO
MIPUPOSHOTO ra3a. PaccMoTpeHsI mpenMyiecTBa MO epHU3AIUN
IM3€eTbHBIX IOKOMOTWBOB JIJIs paGOTHI 0 ra30M3eJIbHOMY IIUKITY.
ITpencrasnen npoekt AO «BHUKTW» no nepeBony Ha ra3onyseib-

N2 1 (57) deBpanb 2022

atHoTAuMK |

Abstract: The article describes the relevance of creating a software
and hardware complex for predictive detection of failures of traction
motors and evaluation their remaining resource. The economic effect
of the introduction of this complex is given and the prospects for its
application are considered. An analysis of methods for diagnosing DC
electric motors in Russia and abroad is also given.

Keywords: software and hardware complex, on-board diagnostics of
traction motors, economic effect, hardware failures.
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akovyazin@tt-center.ru (Kovyazin), kbolotov@tt-center.ru (Bolotov).

Abstract: The article describes the stages of design, calculation and
tests of freight cars brake systems for the European market. The main
technical characteristics, peculiarities, as well as the requirements
to brake systems of freight cars for the European market are given.
The examples of calculations of technical characteristics of brake
systems and the results of running brake tests in terms of the flat car
of Sggrs type are presented.

Keywords: freight car brake system, Sggrs, TSI, designing of brake
systems, brake calculations, running brake tests.

Modernization of diesel locomotives 2TE116U and TEM18DM
for gas-diesel cycle operation

Denis Prokhor, Head of Gas Equipment and Gas Locomotives
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Abstract: The article lists the prerequisites for the use of natural gas
on traction rolling stock of the Russian Federation, the advantages
of natural gas over other types of fuel, describes the structure of
production capacities to liquefy natural gas. The advantages of the
modernization of diesel-electric locomotives for the gas-diesel cycle
operation are considered. The project of JSC «VNIKTI» to convert
the mainline diesel-electric locomotive of 2TE116U type and the
shunting diesel-electric locomotive of TEM18DM type, which are
widely used in railway network of OJSC «RZD», to the gas-diesel
cycle operation, is provided.
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AHHOTAUUMN

HBII I[MKI pabOThl MarucTpaabHOTO TerioBo3a Tumna 2T2116Y u
MaHeBPOBOro TerioBo3a Tuna TOM18IM, myupoKo NpMUMeHsIeMbIX
Ha cety fopor OAO «PXXI».

KrroueBsle cjioBa: IPMPOLHbIN ra3, ra303e/lbHbli LUK, TATOBbIN
MOABUKHOJ cOCTaB, TerioBo3bl 2TA116Y 1 TOM18IM
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KourakrHas mudopmanys: 109518, Poccust, r. Mocksa, yi1. ['paiiBo-
poHOBCKad, 1. 23, e-mail: dudorov@npo-at.com (Iymopos), kseniya.
kotova@npo-at.com (Kotrosa), v.kudukin@vniias.ru (Kyntokus), ivan.
zhidenko@npo-at.com (CKumeHko)

AHHOTanys: B cTaThe pacCMOTpeH NPUHINIT Pa60ThI POGOTOTEXHMU -
YeCcKOro KOMILIeKca, IpeJHa3HaueHHOro 1715t o6ecrieyeHus1 Gecriepe-
601fHOr0 QYHKIVIOHMPOBAHNS COPTUPOBOYHBIX CTAHIMIL. [IpuBeneH
9KOHOMMUYECKMIT 3D EeKT OT ero BHeIPeHusI.

KiroueBble ¢10Ba: po60TOTEXHIUECKIIT KOMIIEKC, MAHUITYISTOD,
POCITYCK COCTaBa, OTITYCK TOPMO30B, CUCTEMA yIIpaBieHust, [udpo-
BU3aLMS, ABTOMATHU3ALIMS.
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KouraktHas nudopmanms: 127473, Poccus, r. Mocksa, yi1. Kpac-
HOIposieTapckas, I. 16 ctp. 1, Ten.: +7 (495) 690-14-26, e-mail: pr@
ipem.ru

AnHoTanus: B cTaTbe npezicTaBieH 0630p pe3ynbTaToB OTPaC/Iy JKe-
JIe3HOLOPOXKHOTO MalinHocTpoeHus B 2021 rony, mokasaH BbIITYCK
OCHOBHOJ1 IIPOAYKIMM B HATYPATIbHOM U IeHE)KHOM BbIpakeHM. Orm-
CaHbI KTIOUEeBbIe COOBITHS, IOBIUSBILNE HA IIPOMU3BOLCTBO OCHOBHOI
MPOIYKLIMY U JAHbI IPOTHO3bI PA3BUTHMSI OTPACIN Ha OMKaIIyIo IIep-
cniekTuBy. KittoueBble €10Ba: JKeJIe3HOLOPOKHOe MAIlMHOCTPOEeHMeE,
MIPOM3BOLCTBO, CTOMMOCTb IPOAYKIVM, 06BbEM BBITYCKA, JOKOMOTHBBI,
BaroHbl, 71eKTpoIoesaa, TpamBan, metpo, MBIIC, myTeBast TeXHUKa,
9KCITOPT, IPOTHO3, FOCIIO e P>KKa, KOHTPAKT KM3HEHHOTO LIMKJIA.

KnroueBsle ¢/10Ba: JKelle3HOA,0POKHOE MALIVHOCTPOEeH e, IPOU3BOL -
CTBO, CTOMMOCTb ITPOAYKI[MM, 00bEM BBITTYCKa, JOKOMOTHBbI, BATOHBI,
3/IeKTporoesia, TpaMBau, MeTpo, MBIIC, myTeBasi TeXHMKa, SKCIIOPT,
MPOTHO3, FOCIOAIePsKKa, KOHTPAKT >KM3HEHHOT'O LIMKIIA.
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Abstract: The article considers the principle of operation of a robotic
complex designed to ensure the smooth functioning of marshalling
yards. The economic effect of its implementation is given.

Keywords: robotic complex, manipulator, train release, brake release,
control system, digitalization, automation.

Railway engineering of Russia at 2021: trends and forecasts
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Abstract: This article presents an overview of the results of the
railway engineering industry in 2021, 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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