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AHHOTanus: B cTaThe pacKpbIBAETCSI TEPMUHOIOT ST TIOHSITUSI
yCTOMUMBOE (prHaHCHPOBaHME, PACCMATPUBAIOTCSI MHCTPYMEHTbI
1IeJIeBOTO U MPOeKTHOTro puHaHcupoBaHus. [IpuBeseHbI Tpu-
Mepbl MUPOBBIX TPOU3BOANTEIE TOABMKHOTO COCTaBa U 5Ke-
JIe3HOZIOPOYKHBIX OTIePaTOPOB, TPUIEPKUBAIOIIVIXCSI CTPATETUIA
YCTOIUMBOTO MHBECTUPOBAHNS, @ TAKOKe SIBIISIIOIIMXCSI aKTMBHbI-
MM 3a€MIIMKAMU YCTONUMBBIX CPELCTB.

KitoueBbie cioBa: puHaHCUPOBaHME, OOIUTALIIN, MHBECTH-
MY, KpeOUTbI, POHIOBBI PHIHOK, IIeHHbIe 6yMaru, MalIyHO-
crpoenne, ESG, Cunapa-TpaHcropTtHbie-MarHbr, PYKII, Alstom,
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IIpompbmieHHOCTH Poccun: uroru III kBaprana 2021 roga
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AnHoTauus: B craThe npuBeneH 0630p TeKyIei CUTyaliu B
TpoMbIlIeHHOCTH 1o utory Il kBaprana 2021 roma Ha OCHOBa-
HIU VIHAEKCOB, paspaboTaHHbix TTEM. [laHbI OCHOBHbIE Pe3YJ/Ib-
TaThI pacyeTa MHAEKCOB CO CHSITVEM Ce30HHOTO (JaKTOopa, a TaKKe
B pa3pese oTpacieBbIx rpymiL. [IpeicTaBieH MoApo6GHbIii aHAIN3
CUCTEMOOOPAa3yIIMX OTpaciieii MpoMbIIITIeHHOCTH Poccun, B
TOM YMCJIe TOTUIMBHO-3HePreT1yeCcKoro KoOMIuiekca. BeisiBieHbl
OCHOBHBbI€ (haKTOPbI, 0Ka3bIBAIOLIVIE TIO3UTUBHOE U HETATUBHOE
BAMSIHYME Ha Pa3BUTHe IPOMBILIIIEHHOCTH B IIEPBOJi IIOJIOBUHE
2021 roga. Takske IPUBOISITCS OCHOBHbIE MAKPOIKOHOMUYECKME
VHIMKATOPBI COCTOSIHUSI POCCUIICKOI ITPOMBILITIEHHOCTH.

KaroueBbie cioBa: MPOMBIINIJIEHHOCTb, MHAEKC, HU3KOTEXHO-
JIOTUYHbIE OTpaC/IN, CpeaAHETEXHOJIOTNMYHbIE OTPacC/in, BbICOKO-
TE€XHOJIOTUYHbIE OTpacjn, ,Z[O6I)IB8.}0H.[3$I OTpacjib, MUHBECTULIUU
B OCHOBHOJ Karural, TOHJ'[I/IBHO—I—)HepI‘eTM‘-IeCKI/If;I KOMIIJIEKC,
TMOrpysKa rpoMbINIJIEHHBIX TOBAPOB.

CoBeplIeHCTBOBaHVI€e HOPMATUBHOW JOKYMEHTAIV JKejIe3-
HOJOPOXXHOTO TPAHCIIOPTA B YUIOBUSIX HEJOCTATOYHOCTH
KIaccupUKRaALUN

3akurankuH AnekcaHap BnaguMmupoBud, 3aMeCTUTENb Ha-
yanbHuka llenTpa mHHOBAUMOHHOTO pa3BuTusi OAO «PXKI»
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Sustainable financing in railway engineering
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Complex Research Department, Institute of Natural Monopolies
Research
Evgeny Rudakov, Deputy Head of the Research Department of
the Fuel and Energy Complex, Institute of Natural Monopolies
Research

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 reveals the terminology of the concept of
sustainable financing, examines the instruments of targeted
and project financing. Examples are given of global rolling stock
manufacturers and railway operators who adhere to sustainable
investment strategies and are active borrowers of sustainable
funds.

Keywords:financing, bonds, investments, loans, stock market,
securities, mechanical engineering, ESG, Sinara-Transport-
Machines, Russian Railways, Alstom, Siemens Mobility, CRRC,
Hitachi Rail, Wabtec, CAF, SNCF.

Russian Industry. Third Quarter 2021 Results
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Research Division, Institute of Natural Monopolies Research

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 analysis of the dynamics of
Russian industrial production in the second quarter of 2021 on
the basis of indices developed by IPEM. The article reveals main
factors that had an impact on industrial development in the first
quarter and in the period from the beginning of year 2021.

Annotation: The article provides an overview of the current
situation in the Russian industry in the III quarter of 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 the first half of 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.

Improvement of regulatory documents of railway transport
in conditions of insufficient classification
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10 B3aMMOZECTBUIO C UHCTUTYTaMU Pa3BUTHUS U KIIOUEBBIMU
rapTHepaMu

Kucenes AHTOH BanepbeBuy, skcrept LieHTpa cTaHIapTU3anmumn
U TexHuuyeckoro peryaupoBanusi AO «BHUMIKT»

KonTakTHas mudopmanms: 129626, Poccus, T. MOCKBa, yiI. 3-51
MpbITuimHcKast, 1. 10, ren.: +7 (499) 260-41-11, e-mail: kiselew@
yandex.ru

AHHOTanys: B cTaTbe pacCMOTpeHbI BOIIPOCHI OT€UeCTBEHHO
KJIaccuduUKaILUKU B JKeJIe3HOIOPOKHOM oTpacin. PaccmoTpeHa
BO3MOYKHOCTB ¥ HEOGXOAMMOCTb Pa3paboTKM OTIeTbHOrO KJIac-
cuduKraTopa MPUMEHUTEIBHO K MMPOIYKIMU, IPUMEHSIEMOI Ha
>KeJIe3HOI [opore U IpeioCTaBsieMbIM YCIyTaM.

KiroueBsie ci1oBa: kiiaccudukanms, kaccudukaTop, HOpMaTuB-
Hasi JOKYMeHTaI[s1, pa3paboTka HOPMaTUBHOM JOKYMEHTALIMA.
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KonrtaktHas nHdopmanus: 346428, Poccusi, PocToBckast 06-
JacTh, I. HoBouepkacck, yin. KpBOLIUIBIKOBA, 1I. 42, Tell.: +7 (8635)
22-29-17, e-mail: privod-n@privod-n.ru

AnnHoTanysa: BosMOXXHOCTb ITPUMEHEHMST 6€CKO/IEKTOPHOTO TSI~
rOBOTO ITPMBOA HA MAHEBPOBBIX TEIIJIOBO3aX MO3BOIUT CHU3UTH
9KCILTyaTallMOHHbIE PACXOAbI U 3aTPaThl HA PEMOHT TSATOBOTO
MPUBO/IA TETVIOBO30B U SIBJISIETCSI [IEPCITEKTMBHBIM HaIlpaBIeHN -
eM 1ccie[oBaHMit. B HacTosI el cTaTbe pacCMaTPUBAETCS OTIBIT
pa3pabOoTK, TPOEKTUPOBAHNS U MCITBITAHM 6€CKOJITIEKTOPHOTO
TSTOBOTO IPUBOAA C PEAaKTUBHBIMY MHAYKTOPHBIMIM MalllHAMM
B COCTaBe KOMILJIEKTA TSITOBOTO 9JIEKTPO06OPYIOBaHMS, TpeaHa-
3Haue€HHOTO 151 yCTaHOBKM Ha TerioBo3 TI'M6 B nipoliecce ero
mopepHusaiun. KoaduimeHT mosaesHoro meiticTBus TTOBOTO
IIBUTATessI MAHEBPOBOIO TEIJIOBO3a 10 Pe3y/IbTaTaM UCIbITA-
HuUit coctaBu 94,6 %.

KnioueBble ¢JioBa: 6€CKOIJIEKTOPHbIN TATOBBIN ITPUBO/I, peak-
TUBHBI MHOYKTOPHBI IPUBOZ, JJIEKTPUUECKas liepeaya MOIIL -
HOCTH, KO3(pOUILIMEHT I0Ie3HOT0 NeiiCTBYS, MaTeMaTUUeCKoe
MOJenMpBOaHue.

CouwIeHeHHbIe BaroHbI-IaTdopmsl 1yimHOI 80 PyToB: 0co-
6eHHOCTM IIPOEeKTUPOBaHMs 1o HopMmaTtuBaMm EBpocorosa

Kononenko Anekcanip CepreeBud, IJiaBHbI/i KOHCTPYKTOP — Py-
KoBoauTesb oTaena riatgopmbl 000 «BHULITT»

[lleBuenko lenuc BnaguMupoBuy, K.T.H., IMPEKTOP HAYUHO-UC-
cnepoBaTenbekoit gupekumuu 000 «BHULITT»
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Anton Kiselev, expert of the Center for Standardization and
Technical Regulation, JSC VNIIZHT

Contact information: 10, 3rd Mytishchi str., Moscow, Russia,
125047, tel.: +7 (499) 260-41-11, e-mail: kiselew@yandex.ru

Abstract: The article discusses the issues of domestic
classification in the railway industry. The possibility and necessity
of developing a separate classifier in relation to the products used
on the railway and the services provided are considered.

Keywords: classification, classifier, regulatory documentation,
development of regulatory documentation.

Brushless traction inductor drive of a shunting locomotive
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Kozhemyaka

Nikolay Mikhailovich, Dr.-Eng., Director of R&D and ER -
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Specialist in Modeling Technical Systems, JSC STC PRIVOD-N,
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RSTU

Contact information: 4a, Krivoshlykova str., Rostov region,
Russia, 346428, tel.: +7 (8635) 22-29-17, e-mail: privod-n@
privod-n.ru

Abstract: The possibility of using a brushless traction drive on
shunting diesel locomotives will reduce operating costs and the
cost of repairing the traction drive of diesel locomotives and is a
promising area of research. This article discusses the experience
of development, design and testing of a brushless traction drive
with reluctance inductor machines as part of a set of traction
electrical equipment intended for installation on a TGM6 diesel
locomotive in the process of its modernization. According to the
test results, the efficiency of the traction engine of the shunting
diesel locomotive was 94.6%.

Keywords: brushless traction drive, reactive inductor drive,
electric power transmission, efficiency, mathematical modeling.

Articulated platform cars with a length of 80 feet: design
features according to EU standards

Alexander Kononenko, Chief Designer-Head of the Department
Flat cars, Center for Transport Technology LLC (VNICTT LLC)
Denis Shevchenko, Dr.-Eng., Director of Research Directorate,
LLC VNICTT

87



AHHOTALUUU

BpycHenoB Cepreit AHAaTO/IbeBUY, BEAYIIVIA MHKEHEP-UCCIeH0-
BaTeb Hay4YHO-MccIenoBaTenbcko nupekuu OO0 « BHULITT»

KouraktHast mudopmanmsa: 199106, Poccus, r. CaHkr- ITe-
TepOypr, BacuibeBckmii 0-B, 23 nuHMS, 1. 2, uTepa A, ten.: +7
(812) 655-59-10, e-mail: akononenko@tt-center.ru (KoHoHeH-
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AHHOTanMs: B craTbe OMMCcaH OIBIT CO34aHMsI BaroHa sl €B-
POIIEIiCKOTO PhIHKA Ha POCCUiICKOM MTpeanpusTuu. O60cHOBaHa
aKTyaJIbHOCTb CO3JaHMsI COUJIEHEHHO IIaT(GOPMBbI [/ KOHTE-
HEpPOB 1 Ch€MHBIX Ky30BOB. [Ip1BeieHbl 0CO6EHHOCTY TPe6OoBa-
Huit EC K TOABVKHOMY COCTaBY U K paspaboTke rpoekTa. [Tper-
CTaBJIEHO OIMCaHMe KOHCTPYKLMM U OTJIMYMS OT BATOHOB KOJIEN
1520 MM. Boizie/ieHbl 0COGEHHOCTM TEXHOIOT UM M3TOTOBJIEHMS C
YUETOM IIPUMEHEHUS POCCUICKOTO OTTbiTa. [ToKa3aHbl 0COGEHHO-
ctu pacuetoB 1151 EC Ha TprMepe pacueTa MpOYHOCTHM 1 pacyeTa
YCTaJI0CTHOM MPOYHOCTH, TPEICTABIEHbI pe3yabTaTbhl. OTMeUeHbl
ocobenHocTy uctbiTauui B EC. [IpoBeieHO cpaBHEHMe BaroHa ¢
aHayioramu Koyieu 1435 MM.

KiroueBsle ci10Ba: cowieHeHHas iatdopma, raTdopma Koien
1435 mm, mtaTdopma ajist KoHTeliHepos, Sggrs 80°, TSI, Deutsche
Bahn, pacueT mpoyHOCTH, CXEMA TIOTPY3KH.

Cucrema «In¢ppoBoii rpy30BOii BarOH» : pe3y/IbTAThI MCIIbI-
TaHUI IPpOTOTHUIIA

AnekcanapoB Aptem MropeBud, pyKOBOAUTE/b AeNlapTaMeHTa
>Kkene3HomoposkHoro HarpasieHust 000 «IleHTp 2M»

Cypaii Anekcanzp AnekcaHApOBNY, IJIaBHbIN MHXKeHep Aenap-
TaMeHTa Jkele3HoJopoKHOro HarpasieHust 000 «LeHTp 2M»
Ksapaixenust Huna l'eoprueBHa, K.T.H., BeAylnii Gu3HeC-aHaIu-
TUK JellapTaMeHTa pelleHni )kele3HOL0PO’KHOTO TPaHCIIOPTa
00O «lleHTp 2M»

Hasapos lrops BUKTOpOBIY, 3aMeCTUTeNb AMPEKTOPa HAYYHOTO
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KonTakTHas naHdopmarms: 107045, Poccus, r. Mocksa, [Tpo-
CBUPUH IIEP.,noM 4, Tes.: +7 (499) 754-07-77,e-mail: alexsuray@
yandex.ru

AHHoOTanus: B craThe onuchiBaeTCs HOBbIN MOXO0, K Pa3BU-
TUIO IPYy30BOT0 BATOHOCTPOEHMSI C MCIIO/Ib30BaHMEM CUCTEMBI
«IInppoBoii rpy30Boii BaroH» (LII'B), KOTOpast COCTOUT 13 yCTPOii-
CTBa KeIe3HOJOPOKHO TeJleMaTUKM 1 B3O-TIPUIOKeHMs (MH-
bopManoHHO-aHATUTHYECKOTO TTOPTasIa IJiT MOHUTOPUHTA
9KCITyaTallUM ¥ TEXHUYECKOTO COCTOSTHYSI TPY30BBIX BATOHOB/
TaHK-KOHTeliHepoB). [IpuBeeH 9KOHOMIUeCKit 3G GeKT OT BHE-
JIpeHMSI YKa3aHHO CuCTeMBbI. Pe3ynpTaThl QyHKIMOHAIBHbIX
VCIIBITaHU IPOTOTUIIA YCTPOICTBA TOATBE PN BBITOTIHEHE
KJTIIOUeBbIX (DYHKIMOHAIBHBIX 3a/1a4: KOHTPOJIb MECTOTIONOKE-
HUSI 06BEKTA M PETUCTPAIVS YCKOPEHMIA IPU YAAPHBIX HAPY3Kax
B IIPOJOJIBHOM HaIlpaB/IeH!I, KOTOpbIe MOTYT BOSHMKATD B ITIPO-
1iecce 9KCITTyaTallMy BaroHa ¥ HeTaTMBHO BAMSTh Ha €r0 TEXHU -
yeckoe coCTosiHMe. YKa3aHHasi MHGOpMaIys IT03BOINUT IIPOTHO-
3MPOBaTh TeXHMYECKOEe COCTOSIHYE BATOHOB/ TaHK-KOHTEefHepOB.

KiioueBbie cmoBa: cuictema LII'B, sakoHoMumueckuit 9 ek, Bo6-
TIPUIOKEHYE, TPOTOTUIT yCTPOICTBA JKEIe3HOOPOXKHOI TesiemMa-
TUKMU, 3aLUTHBIA KOKYX, KOHTPOJIb MECTOTIONIOXKEHVSI, DETUCTPA-
1MsI YCKOPEHUIt Ky30Ba BaroHa, KOHTPOJIb CBEPXHOPMAaTHUBHbIX
YAAPHbBIX BO3EMCTBUINA.
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center.ru (Shevchenko), sbrusentsov@tt-center.ru (Brusentsov)

Abstract: The article presents the experience of the creation of
a car for the European market at a Russian plant. The relevance
of the creation of an articulated flat car for containers and swap
bodies was justified. The peculiarities of the EU requirements
to rolling stock and to the development of a project were given.
A description of the flat car structure and differences from
the 1520 mm gauge cars were presented. The peculiarities of
the manufacturing technology taking into account the use of
the Russian experience were highlighted. The peculiarities of
calculations for the EU, using the example of strength calculation
and fatigue strength calculation, were shown; the results were
presented. The peculiarities of tests of flat cars in the EU were
noted. The comparison of the car with similar 1435 mm gauge
cars was carried out.

Keywords: articulated flat car, 1435 mm gauge flat car, flat car for
containers, Sggrs 80°, TSI, Deutsche Bahn, strength calculation,
loading diagram.

Digital Freight Car System: Prototype Test Results

Artyom Aleksandrov, Head of the Railway Department, Center
2MLLC

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

Nina Kvaratskhelia, Ph.D., Leading Business Analyst, Railway
Transport Solutions Department, Center 2M LLC.

Igor Nazarov, Deputy Director of the Scientific Center, JSC
VNIIZhT.

Contact information: 4, Prosvirin per., Moscow, Russia, tel.: +7
(499) 754-07-77, e-mail: alexsuray@yandex.ru

Abstract: In the article, the authors describe a new approach
to the development of freight car building using the Digital
Freight Car (DFC) system, which consists of a railway telematics
device and a web application (information and analytical portal
for monitoring the operation and technical condition of freight
cars / tank containers). The economic effect of the introduction
of the specified system is given. The results of functional tests of
the prototype of the device confirmed the fulfillment of one of
the key functional tasks: control of the location of the object and
registration of accelerations under shock loads in the longitudinal
direction, which may occur during the operation of the car and
negatively affect its technical condition. Such information will
make it possible to predict the technical condition of freight cars
/tank containers.

Keywords: DFC system, economic effect, web application,
prototype of a railway telematics device, protective casing,
location control, registration of car body accelerations, control
of excessive impacts.
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