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Abstract. This article is written about a new concept of train traffic control.
A topic of significant relevance in the field of organisational and safety aspects
of train traffic.

The existing system of train traffic control is based on the principles of
application of field devices railway automation, and depending on their state
driver provides movement or stopping of the train. Also on the monitoring
panels, which are located in the control center, describes the state of floor
devices, by them train dispatcher keeps track only the approximate location of
the train.

ETCS is based on the idea of continuous monitoring of the transport process
using a combination of various technical means, thereby achieving a safe
reduction in the transit interval, which means an increase in throughput. The
ETCS is based on determining the location of the train, calculating the distance
between trains, controlling the maximum permissible speed on the section,
calculating the braking curve (depending on the speed over the distance
traveled), comparing route data with the technical characteristics of the train.

The requirements for ETCS devices are strict parameters of the accuracy of
the navigation system: the error in determining the location of the eurobalance
should not exceed + 1 m, and the error of the odometers should not exceed + 5%
of the distance traveled.
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1. Introduction

This system can determine the exact location of the train, and also provide information to the
driver about of the train’s location and speed of the route of the previous train. In addition, the
existing system does not allow for the remote stop of the train in the acute necessity of it (for
example, if something happens to the locomotive driver or at any possibility of an emergency
situation). Thus, under the current system, controlled the field devices, not the train, that does
not give possibility to provide sufficient security and efficiency of the organization of movement
of trains, and also restrict the use of the throughput of the railway stations and speed route of the
mobile units. Such a principle of train traffic control, until recently, was applied on the railway
transport of almost all countries. And in connection with the fact that in general, each state uses
its technology and equipment, operating in various standards that are not compatible between
themselves, there are border issues, which are important for the organization of international
and transit traffic.

It is known that one of the important indicators of railway transport is the capacity of the
backbone network, which in turn depends on the applied system of the interval regulation of the
traffic. And when the throughput of the railway reached its maximum use, there is a necessity of
construction of the second ways. Specialists know that the regulation of movement of trains on
a particular division carries out the train dispatcher with the help of various means of railway
automatics, telemechanics and communication, technical opportunities which largely determine
the carrying capacity of the site. Today on the railways of Kazakhstan for this purpose is used
the technique and technology were developed in 50-60 years of the last century. In this case,
even introduced in 2007 in the areas of the backbone network of new technology of production
of the CIS countries is no different in principle of their action on the existing, except for the
advanced element bases of individual nodes.

2. Methods

In this regard it should be noted that the current system of the management of train traffic
has reached its limit opportunities, and further increase of throughput of the railway sections,
security level, speed of movement of trains, as well as the efficiency of the rolling stock usage
becomes impossible without a radical revision of the existing system of train traffic control. In
addition, the integration of the economies of different countries, the rapidly growing volume of
transportations of cargoes and passengers, traveling in interstate communication, developing
competition in the market of transport services, forcing the railway administrations of the
different States to rethink methods of work in all areas of the railway transport and require the
building of a unified system of control of movement of trains within the borders of many States [1].

3. Results and discussions

The solution ofthese problemshasbecome one ofthe mostimportanttasks ofthe International
Council of Railway transport (UIC) in the framework of which has carried out certain work with
allowance for the mobilization of the potentials of the leading companies and scientists of the
world in the field of railway transport on the search for the answer on these issues.
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As aresult, was developed a new concept of train traffic control, which fundamentally differs
from the present and corresponds to the requirements put forward by the Commission of the
UIC. Today, more than 30 countries, including China, support this concept. And member states
of the European Union define concrete terms, during which they will need to build a unified
system of control of movement of trains. Work is carried out in the framework of the project
for the creation of the European system of control of transportation process on the Railways
(ERTMS), initiated in 1995 by the European Commission. The basis of this project is the system
of management and safety of movement of trains ERTMS/ETCS. In this regard, countries such
as Germany, Belgium, Spain, Finland, Norway and others already have concrete results, and
countries such as China, India, Turkey and Russia are doing some work [2].

The proposed concept is based on the principles of the direct control of a moving object
(without the use of traditional floor devices). The question of transition to the organization
of the movement of trains through the onboard system of mobile units instead of the traffic
management system through the floor of the device, stood before the world community for a
long time. This problem were occupied by the scientists of many countries. One of the most
important aspect in the decision of this task was to find ways to install a reliable and secure
connection with the moving object regardless of the speed of its movement, which could ensure
permanent monitoring and management of the object. Solution of the problem became possible
only with the advent of modern telecommunications technology.

After a thorough study, research and comparative analyses in the field of telecommunication
technologies, the most suitable for the organization of communication with moving objects,
experts agreed the standard GSM, on the basis of which was developed specialized for railway
transport system of mobile communication - GSM-R (here «R» means railway from the German
word - Railways).

GSM-R is a complex system with wide range of possibilities and a set of the specialized
for railway transport applications, implementation of which will allow to raise to a new level
of quality, both the organization of the transportation process, and in the whole system of
management of the company. Today, the Commission recommends that the UIC system GSM-R
as an international standard system for the implementation of transition of Railways to the new
principle of train traffic control.

S — = = 7 = e =3
Figure 1 ETCS floor devices: eurobalises (between rails) and wheelset counting device
(fixed on rail), Erfurt — Leipzig line, Germany
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Figure 2 Block diagram of elements of on-board equipment of rolling stock equipped with ETCS

Implementation of the new concept of train traffic control demanded the solution of another
important problem which related to the development of a universal international alarm system
and a safety of movement of trains (ETCS).

Thus, we can stress that in order to realize a new concept of train traffic control is necessary
to construct a system of GSM-R and implement a system to ensure the safety of movement of
trains, stipulated by the project ETCS.

[t is necessary to note, that the transition to the new principle of organization of movement
of trains will in order to increase throughput of the railway lines and to revise the expediency
of the construction or extension of second tracks and longitudinal transmission lines in some
areas of the backbone network. And this, in turn, will contribute to the reduction of capital
investments in the infrastructure of the backbone network of the railway transport and reduce

the cost of transportation.
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Given that the Commission recommends that the UIC developed the concept in the quality of
the international and Kazakhstan strives to join the composition of the UIC, it will be necessary
for this question to determine its position and our Republic, which has a specific policy of
reforming of railway transport of the country [3].

In addition, the geographical position of Kazakhstan in the center of Asia attaches great
importance to occupy the best positions in the market of cargo and passenger traffic. All of
this obliges railway administrations of Kazakhstan to take the necessary measures, aimed at
improving the safety, reliability, and commercial attractiveness of the railway transport.

It is clear that the successful solution of these problems will largely depend on the proper
technical policy and the degree of compliance with international standards and norms in the
selection of new equipment and technologies for implementation in the industrial economy of
railway transport.

4. Conclusions

The specialists of J[SC «NC «Kazakhstan Temirzholy» studied the details of the above mentioned
systems and developed the possible options for implementing projects in the conditions of JSC
«NC «Kazakhstan Temir zholy». In addition, meetings were organized with the developers of the
systems and the leaders of projects for the implementation of GSM-R on the German Railways.

Back in March 2017, a working meeting of the management of JSC NC "Kazakhstan Temir
Zholy" with representatives of the International Union of Railways (UIC) took place. The parties
discussed the interest of JSC NC KTZ in the use of automatic wheelset width change systems
at border crossings and the project of equipping locomotives with diagnostic devices for track
infrastructure and contact network. In addition, the participation of JSC "NC "KTZ" in UIC
research projects and the development of unified railway standards, as well as the experience of
operating railway transport in difficult climatic conditions and improving its energy efficiency
were considered.
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HoBrble MeTO/ bl yIpaB/IeHUA JBHKEeHUEM M0€e3/10B

AHHOTanusd. TeMa JaHHOUM CTaTbM O HOBOW KOHLIENLUHW YIPaBJeHHUS JBUKEHUEM M0€3/J0B 0YEHb
aKTya/ibHa B 006/1aCTH OpTraHU3aluy, 6e30MacHOCTH ABUKEHUSI N10€3/10B.

CylyecTByo1as cUCTeMa yIipaBJeHus ABUKEHUEM [10e3/J0B OCHOBaHa Ha NPUHIUIAX IPUMeHEeHHUS
HaNOJIbHBIX YCTPOUCTB KeJ1Ie3HOAO0POKHOM aBTOMATHKH, U B 3aBUCUMOCTH OT UX COCTOSTHUSI MALIUHUCT
OCYUIECTBJISIET JBUKEHHE UM OCTAHOBKY Moe3/ia. Takke Ha KOHTPOJIbHBIX MPUOOPAX, HAXOASAIIUXCS
B JIUCIETYEPCKOM II€HTpe, OTPa)KaeTcs COCTOSHHE HAaNOJbHBIX YCTPOMCTB, IO KOTOPBIM NOE3JHOU
JUCIeTYep OTCJIEXKUBAET TOJbKO OPUEHTUPOBOUYHOE MECTO HAaX0XKAeHHs 1oe3/a.

B ocHoBy pa6oTbl ETCS moJsioxkeHa Hjess HeMPEepPbIBHOTO KOHTPOJIS MEPEBO30YHOr0 Mpoliecca C
OMOILbI0 COBOKYITHOCTH Pa3JIMYHBIX TEXHUYECKHUX CPEJCTB, 6y1arojaps ueMy J0OCTUraeTcsi 6e3onacHoe
yMeHbllleHHe UHTepBaJa MOMyTHOTO CJleJ0BaHUs, a 3HAUYUT, YBeJUYeHHe MPONYCKHONW COCOOHOCTH.
JevictBue ETCS ocHOBaHO Ha omnpejeseHUM MECTONOJIOKEHUSI MO0e3/a, BbIUMCJIEHUU PACCTOSIHUS
MeX/Jy COCTaBaMH, KOHTPOJIe MaKCUMaJbHO pa3pelléHHON CKOPOCTH Ha y4yacTKe, pacyéTe KpUBOU
TOPMOXKEHUS (3aBUCHUMOCTU CKOPOCTH OT MPOMJIEHHOTO NYTH), CONTOCTaBJAEHUU JJaHHbIX O MapILPYTe C
TeXHUYEeCKUMH XapaKTepUCTUKAMHU 1oe3/a.

K ycrpoiictBam ETCS mnpeabsBiAOTCA CTpPOrde mapaMeTpbl TOYHOCTH pPabGOThl CHCTEMBI
HaBUTaLMHU: TOTPELIHOCTD ONpe/ieJIeHUs] MECTOIOJIOXKEHHWS eBp06a/IN3bl He JI0JIPKHA IPEBBIIATD +1 M,
a IOTPelHOCTb 0JOMETPOB He J0JIXKHA NpeBbIaTh +5 % OT NpoileHHOro Ny TH.

KioueBble cJjI0Ba: TpaHCIOPT, MEHEMXMEHT, yOpaBJeHWe [JOPOXKHBIM [JIBIXKEHUEM,
MHOPACTPYKTypa, aBTOMATHUKA.

A.C. AritxoxxuHa', A.B. Opa3anuna?, ILH. baiiry:xuHa®
123 JL.H. ['ymunee amoiHdarsl Eypasus yammulk ynusepcumemi, Acmana, Kazakcmat

I10i1bI3 KO3Fa/IbIChIH 6aCKAPYAbIH, )KaHa dAicTepi

Angarna. Makasa moibi3 Kayilci3/iiri casacblHJa 63eKTi 60JbII TaObLIAThIH HETi3ri Macesenepi
TaJiaM, KeJliK K03FaJlbICblH 6aCKapy/blH *KaHa TY>KbIpbIMJjaMaChIH YCbIHAABI.

KosaanbicTaFbl ONWbI3AAP/bIH KO3FaIbIChIH 6aCKapy xKyHeci TeMip:Kos aBTOMaTUKAChIHBIH e/leH/TiK
KYPBUIFBLIAPBIH KOJIJAHY NPUHLUITEPiHE HeTi3JesireH >KoHe OJIapAblH >KaFfjaiblHAa GanJaHBICThI
MaIlUHUCT NMOUBI3/blH KO3FaJbICBIH HeMece asi1[ayblH Ky3ere acblpajbl. CoHal-aK, AucleTYepaik
OpTa/bIKTaFbl 6aKbLIAy acanTapbiH/A M0e3/] AUCIeTYepPiHiH Moe3/1bIH 60/KaM/[bl OpHaTaCKaH KePiH
Ka/laFaJJalThIH eJleH KypbUIFblJIapbIHbIH, Xall-KyWi kepceTineni.

ETCS >XyMBICBIHBIH, HETi3i 9pTypJli TEXHUKAJIBIK KypaJAapAblH *XUBIHTBIFbl apKbL/Ibl TaCbIMa/1ay
npolueciH y3aikci3 6akpliayblHa HerizgeareH. COHbIH HOTHXKECIH/Ie 3KO0J1 XKYPY apaJiblFbl Kayincisirin
asalTyFa, IFHU 6TKi3y KabiJieTiH apTThIpyFa KoJ KeTkizisneni. ETCS apekeTi molbI3blH, OpHalacKaH
KepiH aHBbIKTayfa, KypaMJap apacblHJAAafFbl KALIBIKTBIKTBI €CelTeyre, ydackele pyKcaT eTiJareH
eH JKOFapbl >KbUIJAMJABbIKTbl OaKbliayFa, TeXey CbI3bIFbIH ecenTeyre (KbUIJAMABIKTbIH ©TKEH
’KOJIFA TAYeJJiJiri), MappyT Typasjbl MaJIiMeTTepAi MOWBI3/AbIH, TEXHUKAJbIK CHUIATTaMalapblHA
COMKeCTeH/lipyre Heri3/ie reH.
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ETCS KypbLiFblaapblHa KOWBLIATBIH TajalTap, HaBUraluf >KyWeci »KYMbIC JAdJJICiHIH KaTaH,
napameTpJiepi 6ap: eypobanv3aiH opHasacy KaTesiri +1 M-JleH acmaybl Kepek, ajl 0JloMeTPJEP/IiH
KaTeJliri 6TKeH 0JbIH +5% - HaH »KoFapbliaMaybl THiC.

Ty#iH ce3aep: KoJlik, MEHEPKMEHT, 3K0J1 KO3FaJIbICBIH 6acKapy, UHGpaKypbLIbIM, aBTOMaTHKa.
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