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Abstract. Discusses the information management system of railway transport, including information on the current
status and location of the rolling stock, the needs of all participants in the transportation process. It justifies the idea
that a unified intellectual system of management and automation of production processes in railway transport will
allow the development of new planning and control tools based on digital technologies. Consideration is given to the
possibility of an employee receiving a job for a mobile workplace, determining the location using satellite navigation
and recording the fact that the task has been completed. This solution will increase the efficiency and quality of
work. The authors conclude that an intelligent transport system will provide the necessary level of management

coordination. The article reveals the integrity of the formation of multimodal services, the principles of the implemen-
tation of «one window». The authors focus on the need to introduce a single transportation document using EDS for
their registration. It is necessary that the transportation document in electronic form simultaneously arrived at the
customs authority and at the intermediate station.
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technology, automated system, business models.

Introduction

The development of information technologies of
the transportation process and automation of techno-
logical cycles, business processes of railway transport
allows for door-to-door transportation. Increasing
the availability and expanding the functionality
of information technologies in production is an
advantage of information technologies while
ensuring the technological and economic interests
of the industry. The most priority tasks arising from
the equipping of automated workstations (APMs) of
the points of execution of contracts for transportation
at mass loading stations, the implementation of
automated control systems at sorting, freight stations
and with neighboring railway administrations, the
introduction of information systems, automating
functions and management processes, as well
as the provision of information services to the
clientele are considered here. In scientific work it is
necessary to consider the introduction of a unified
intellectual system of management and automation
of production processes in railway transport. In the
dissertations of Alibekov Bayrambek Isaevich, a
methodology for the organization of transport pro-
duction and management of railway junction facilities

FXE based on an integrated approach to modeling and

decision-making based on the principles of logistics-
oriented and balanced development and interaction
was developed and substantiated. On this basis,
nonlinear dynamic models of network planning are
formulated and effective methods for their solution
are developed [1].

The technique. In conducting this study,
statistical information was collected on the duration
of individual technological operations, the evaluation
of static data and the analysis of their descriptive
characteristics. In determining the effectiveness of the
proposed measures, the methods of an automated
operational management system for freight traffic
were used, integrating all the information on
the progress of the transportation process of the
interconnected modules of all the objects participating
in it. A general block has been developed — a scheme
for the information activity of a cashier. This allows
you to transfer a number of technological processes
to a fundamentally new level, contributing to the
formation of a single information space for freight
traffic. A method of servicing applications in the QS
at the Poisson incoming flow and exponential service
time for the conditions of use in railway transport
is proposed. The scientific novelty of the research
consists in:



- development of synergetic approaches to the
use of information technologies in railway transport
and to improve automated workplaces for processing
transportation documents in railway transport.

- development of a methodology for creating an
information network and a bank of a railway junction,
where the clientele of the serviced zone should be
connected under certain conditions;

- development and justification of evaluation
criteria of the «shipper-consignee» system for the
implementation of the electronic consignment note
system;

- theoretical substantiation of a rational system
of information support for the escort of transported
goods by wagon shipments;

- feasibility study of the operational implemen-
tation of automated workstations of commodity
cashiers in electronic document management [2].

Practical significance. The results are used to
generate a list of activities aimed at the introduction
of intelligent rail traffic management systems.

The creation of intelligent rail traffic management
systems and smart railway should be the main focus
of infrastructure. The introduction of such systems
on the entire network is not a matter of one day. The
information management system of railway transport
will allow collecting and analyzing information on
the current status and location of the rolling stock, the
needs of all participants in the transportation process,
will take into account the infrastructure capacity.
This will make it possible to implement one of the
main principles of the digital business model — online
business, ensuring the efficiency and relevance of
information for quick decision making in the field of
traffic and infrastructure management. We are talking
about the introduction of an automated system for
the operational management of freight traffic. The
system integrates all information on the progress
of the transportation process of the interconnected
modules of all objects participating in it. This is
information about trains, locomotives, locomotive
brigades, wagons, containers with the reflection of
data on their location, condition and basic techno-
logical operations. The operational work, data of
operational plans, restrictions on the infrastructure
of JSC «NC KTZ» are taken into account. That is, the
system provides management of operational work on
the basis of information on all objects involved in the
transportation process [3].

At JSC Russian Railways, about 2.2 million input
messages are processed by the system every day, 6
million output messages are generated and 50 million
requests for receiving information are received. As
partof the Digital Railway program, Russian Railways
developed an electronic marketplace Freight Tran-
sport. This is a unique service where shippers can
order transportation in the rolling stock of various
owners from any point where there is access to the
Internet, and immediately pay for it. In addition
to ordering a car and transportation services, the
services of loading and unloading and warehousing
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are available on this site. The introduction of a unified
intellectual system of management and automation
of production processes in railway transport will
allow the development of new planning and
control tools based on digital technologies. We are
talking about planning systems for the supply of
material and technical resources, financial planning,
and integration with mobile workplaces of field
personnel. That is, the employee receives a work
assignment for a mobile workplace, determines the
location using satellite navigation and records the
fact of the assignment. Such a solution will increase
the efficiency and quality of work [4].

Thus, «digitalization» hasbecome a global process,
which to some extent covers almost all countries,
almost all industries, including railway transport.
The enormous potential of digital technologies in
organizing the transportation process, maintaining
the infrastructure, and increasing the attractiveness of
services for passengers and cargo owners is obvious.

A major role in improving the efficiency of
operations is the transformation of technological
processes. Opportunities to improve the performance
of rolling stock, including traction, are considered
on an ongoing basis. In this area, the technological
processes of all critical stations and nodes have been
revised, as a result of which the technological time
has been achieved for the performance of freight train
processing operations and the length of service of
locomotives has been extended [5].

The work on lengthening the shoulders of the
service will be continued in stages. So, first of all, it
is planned to organize the passage of freight trains
at the site from the Shymkent station to the Zhambyl
station with the exception of parking at the Tulkubas
station and at the site from the Shu station to the
Almaty station without stopping at the Otar station.
These activities will free up the fleet of locomotives
and cars, reduce downtime and speed up the speed
of the rolling stock. The mission of transport is to
deliver goods from senders to recipients just in
time. Involving the services of railways to solve
particular problems, we need methods for modeling
and managing development trends of the entire
transport industry. Analysis of the operational work
of the station of Jana Karaganda showed that due to
the lack of an application and underload, the cars
are idle. To provide information on the availability
of rolling stock, it is necessary to automate the cargo
and commercial operation of the station.

According to the station of Jana Karaganda,
loading of cars — with the plan of 428/12845 cars
(in the numerator — average daily indicators, in the
denominator — absolute) — the actual performance
was 421/12634 cars, which is 7/211 cars less than the
set task (by 1.6%).

In comparison with November 2017, loading
decreased by 87 wagons daily (11.1%).

The main reasons for the failure of the loading
plan and the decline in performance in comparison
with the year 2017:
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Figure 1 — The structure of the freight transportation process
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Figure 2 — JSC «Arcelor MittalTemirtau» main reasons for non-fulfillment of the loading plan
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- JSCUD «ArcelorMittal Temirtau»—underloading
amounted to 1,190 wagons — 69,125 tons, of which the
lack of an application — 1,040 wagons — 58925 tons and
refusal by 150 wagons — 10,200 tons for Uglerudnaya.

- KarUgolgroup LLP - loading plan for 40 cars —
2600 tons transferred to Karaganda Sorting Station.

- Komir Kuat LLP — no application for 37 cars —
2533 tons for Agadyr, a fine for 4 cars — 276 tons.

- Sat Komir LLP - no application for 39 cars —
2,691 KZH, a penalty for 11 cars — 759 tons.

Flour: ZK Sunkar and K LLP - no application for
5 cars — 320 tons for Ashgabat, 15 cars for 975 tons for
Afghanistan, 3 cars for 192 tons — fine.

For 11 months of 2017 at the railway station

of Karaganda, loading of cars — with the plan of
424/141660 cars (in the numerator — average daily
indicators, in the denominator — absolute) — the actual
performance was 390/130132 cars, which is 34/11528
cars less than the set task (by 8.0%).

Compared to 11 months of 2018, loading
decreased by 80 wagons daily (17.0%).

Coal: JSC UD Arcelor Mittal Temirtau — no
application for 5,610 wagons — 375,870 tons, refusal
for 4,303 wagons — 2,88301t for Ugluardnaya.

- Nefrit LLP: 33 cars — 1,550 tons — no application,
due to the lack of a contract in the month of January,
refusal for 18 cars — 526 tons by appointment to Art.
Myrza.

- Splav Transz LLP — no application for 1923 cars



— 128840 tons, 157 cars refused — 9536 tons in January
due to the lack of a contract.

- Transkomir LLP due to the absence of a contract
in the month of January, the absence of an application
for 170 cars — 11880 tons.

- Kaz Ferrit LLP — no application for 201 wagons
— 13,414 tons, due to the lack of a contract in June,
August.

- Karugolgroup LLP - the absence of an
application for 150 cars — 10,000 tons, due to the
refusal of the consumer from coal, in November the
loading plan for 40 cars — 2,600 tons was transferred
to Karaganda Sorting Station.

- Sat Komir LLP —no application for 331 wagons —
22,200 tons, consumer refusal of coal and no contract,
a penalty for 11 wagons — 759 tons.

- Rapid Refusal LLP for 41 cars — 2,687 tons per
Murzu, due to lack of payment, lack of an application
for 15 cars — 985 tons, due to the refusal of the
consumer from coal.

- Shanis LLP — the absence of an application for 57
wagons — 3800 tons per Murzu, due to the refusal of
the consumer from coal [6].

Center Snab LLP - refusal for 5 cars — 325 tons to
Iran.

Votprom LLP at Jean Aul, the absence of an
application for 89 cars — 5340 tons, for a fine — 8 cars
— 480 tons.

Flour:

-Sunkar and K LLP - for Afghanistan — no
application for 229 cars — 14,600 tons due to lack of
permission from Astana, for Uzbekistan — 43 cars —
2,752 tons, no application for 5 cars — 320 tons for
Ashgabat, 8 cars — 640 tons — fine.

- «KazUzExport» is not confirmed from Astana
for 36 wagons — 2273 tons for export.

- LLP «Eco Tera» no application for 85 cars — 5806
tons, due to its overestimation, 35 cars — 2380 tons due
to the lack of confirmation of the plan from Astana.

To avoid the absence of an application, it is
necessary to organize the transportation process with
all departments — to coordinate with enterprises,
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customs authorities of border stations. It is necessary
that the transportation document in electronic form
at a time arrives at the customs authority and at the
intermediate station. To envisage the improvement of
transportation conditions for shippers by providing
the best offer on the market for operating wagons.
Optimize transportation costs through the further
implementation of cost reduction programs with
increased cost savings and optimization of flow
distribution, taking into account the use of electrified
paths and areas with the lowest load to reduce
bandwidth requirements [7].

The establishment of analytical dependencies
for determining the values of the flow parame-
ters is of great importance for solving the problem.
It is especially important to establish the value of
the coefficient of variation, which depends on the
magnitude of the coefficients of variation of the
incoming flow and the duration of the service, as well
as on the load on the service system [8].

Consider the General block diagram of the
information activities of commodity cashier when
solving all logical conditions, as well as operational
tasks (Figure 4). The conditions for the operation
of the QS are determined by a variety of factors,
the most important of which are the average time
that applications stay in the system and the service
waiting time [9].

Indicators of the quality of service applications
in the QS at Poisson incoming flow and exponential
service time are determined by the following
formulas:

Average waiting time of the request in the service
queue:

_p(1+v) _0,22-(1+20°) _ .
o = op-(1—p) 7 2.8-(1-0,22)  »tmin ()
where o — the utilization rate (load) of the QS;

¢ — intensity of service;
V — coefficient of variation of service time
distribution
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Figure 3 — No Coal Application
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where A - the intensity of the incoming stream or the
average number of requirements per unit of time.
Average time of stay of the application in the QS:

L P (1+V?)
( 24 '()1 -p) ©)
0,22-(14+20°) .
e = 5 18 (1-022) 31,42 min.
Formalization based on the algorithmic recording
of the content of commercial activities, the statistical
probabilistic approach to the laws of fluctuation,
the duration of elementary operations, loading and
occurrence of a situation requiring management
tasks, as well as evaluating the performance of the
complex, form the basis of the situational algorithmic
method for estimating its load [10, 11].
Improving the work involves the rejection of the
use of forms of strict accountability. Unauthorized
use of strict reporting forms is not allowed. The use

EXFA of electronic legally relevant documents allows you

to exercise control functions through EDS. Thus, it
is advisable to withdraw the commercial acts and
forwarding invoices of the GU-27 from the list of
documents of strict accountability. Promising areas
of improvement of technology work with the use
of AS «Electronic transportation» are: refusal to
execute GU-27 sending invoices; revision of the form
and fullness of the carriage sheet on the basis of its
modern technological tasks [12, 13].

Improving the technology of the transmission of
notificationsis another one of the mostimportantareas
of application of electronic document circulation.
The need to send notifications is governed by the
Charter of public railway transport and the Rules
transportation of goods. Fixing the transmission of
notifications allows you to correctly calculate the
fee for the use of wagons or for storage of cargo. A
significant technological problem is that for fixing
two different notifications (about the arrival of cargo
on station, on the upcoming filing on the access road)
uses one book GU-2. Notification transfer possible.

On the arrival of the goods automatically upon
the date stamp of the destination station in the



E-Carriage AS. A feature of the practical use of EDS is
that EDS can be used as a tool that allows both to sign
a document with the time specified in it and fix the
moment of execution of any technological operation,
which is especially critical for notifications [14, 15].

Conclusions

Operational work, data of operational plans,
restrictions on the infrastructure of JSC «NCKTZ» and
other aspects of the use of electronic legally significant
documents in cargo and commercial work were
considered. The most important directions for the
implementation of a single intellectual management
system and their interaction with consignors and
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consignees through the use of electronic legally
relevant documents have been identified. The
intelligent transport system will ensure the necessary
level of coordination of management, the formation
of the integrity of multimodal services and the imple-
mentation of the «one stop» principle, thus creating
favorable conditions for the realization of the export
and transit potential of the country. When preparing
shipping documents, a lot of time is spent on incorrect
and repeated input of information, in connection
with this, the idle time of wagons at border stations
increases. Therefore, it is necessary to enter a single
shipping document using EDS for processing all the
necessary documents.
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AHOamna. HKbiaxbIManbl KYPAMHbIH areiMOarsl #ardalibl MEH OPHANACKAH Hepi, maceimanday npouyeciHe 6apbiK Ka-
moicywblnapobiH, Kaxemminikmepi mypasel aKnapammel KAIMMUMbIH MeMipH€os KesieiH 6acKapyOblH aKknapammeiK
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Hbl a1y, CAYMHUKMIK Ha8U2ayuA apKblabl OPHAMAACKAH Hepoi aHbIKMay ¥aHe mancelpMaHsl OpbIHOAy hakmiciH mipkey
MYMKiHOi2i Kapacmblpblaaosl. bya wewim #ymMbicmblH muimodiniei MeH canaceiH apmmeoipadsbl. Aemopaap 3usmkepsik
Kesik ycylieci 6backapyosi ylinecmipydiH Kaxcemmi deHeeliiH KaMmamaceiz emedi 0e2eH KopbimbiHObIFA Keaedi. MaKa-
n1ada MynbmumooaneObiK Kbiamemmepoi KanbinmacmelpyOblH mymacmelrsl, «bip mepesedeH» icKe acelpy KaFudoam-
mapbl awein Kepceminedi. Aemopaap SLK-Hbl nalioanaHa omeipbein, 0n1ap0bl MipKey ywiH 6ipbiHFal Kesik KyHamelH
eHeisy KaxemmiziHe Hasap aydapadel. 31eKMpPOHObIK mypoeai macbiManday Kynamel KedeH Op2aHbIHa #oHe apasbiK
cmaryusFra 6ip meseinde Kenyi Kaxicem.
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AHHOmMayusA. Paccmampusaemcs UHGOPMAUUOHHAA cucmema YnpasaeHUs Xene3HOOOPOHCHbIM MPAHCIOPMOM,
BK/IOYAOWOA UHGHOPMAUUI O meKywem COCMOAHUU U MeCmMOHAX0MOeHUU No08UXHHO20 cocmasd, nompebHocmsax
8cex y4aCMHUKO8 Mepeso304YHo20 npoyeccd. B Hem 0b60ocHO8bIsaemcs udes 0 mom, Ymo eOUHAA UHMesnaekmyasnsHas
cucmema ynpasaeHus U asmomMmamu3sayuu npou3eo0cmeeHHbIX MPOYEecco8 HA Hesae3HOO0POHHOM MpPAaHCcIopme no-
380/UM paspabomame Ho8ble UHCMPYMeHMbI MAAGHUPOBAHUS U KOHMPO/A HA OCHose Lugposbix mexHosnoaul. Pac-
cMampusaemcs 803MOXHOCMb 0ay4YeHUs compyOHUKOM 3a0aHuUA 0414 mobunbHoz20 paboye2o mecma, onpedeneHus
MecmonosnoxeHUs ¢ MoOMOWbO CYMHUKO80U Hasu2auyuu U puKCayuu akma 8binoaHeHUA 3a0aHUA. 3mo peweHue
rnossicum aghgheKmusHOCMb U Ka4yecmso pabomesl. ABMopsl NpuUxo0am K 861800y, YUMo UHMes1eKmyasnbHAs MPAHC-
nopmHas cucmema obecrie4yum Heobxo0uMmblll yposeHb KOOPOUHAUUU yripasaeHus. B cmamese packpelisaemcs yeaocm-
HOCMb hopMUPOBAHUA MYAbMUMOOAsLHBIX YCye, MPUHYUMbLI peaau3ayuu «00H020 OKHA». ABMopbl aKueHmupyom
B8HUMQOHUE Ha Heobxodumocmu gsedeHus e0UHO020 MPAHCIOPMHO20 O0OKYMeHmMa ¢ ucrione3osaHuem LM 0naa ux peau-
cmpayuu. Heobxodumo, ymobsi nepeso304Hbili OOKYMeEHM 8 31EKMPOHHOM 8ude 0OHOBPEMEHHO MpPUbbII 8 MAMOMEH-
HbIl Op2aH U Ha MPOMEXYMOYHYH CMAHYUIO.

Kntouesble cn108a: UHMes1eKmyasbHblli mpaHcriopm, UHGHOPMAYUOHHASA cCUCMeMa, yrpaessaeHue rnepeso3Kamu, mpaHc-
rnopm~Helli npouecc, Yyugppossie mexHoM02UU, A8MOMAMU3UPOBAHHAA cucmema, busHec-modenu.
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