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ABSTRACT 

The purpose of the study is to discuss the role of information supply and its level 

of relevance in the transport system, as well as the interconnection of mathematical 

models of transport networks in the process of increasing the capacity of trains for rail 

transport and the effective organization of wagon flows. According to the results of 

these analyzes, analyzing the activities of the developed countries of the world’s rail 

transport, we can see that even in them, automation of the transportation process is 

considered as an important factor in development. 

Keywords: carrying capacity, wagon flow, information supply, transport system, 

mathematical model, advanced state, automation of the transportation process. 

 

INTRODUCTION 

Currently, the role of information technology in the process of effective 

organization and management of wagon flows in rail transport and its level of relevance 

is growing even more [1-6]. Also if we look closely at the development action strategy 
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of the developed countries of rail transport there we can see that the automation of the 

transportation process is considered as their priority task [7,8,9]. In this case, the 

automation of the operation of devices and auxiliary tools related to the transportation 

process has a positive effect on the quality of work and makes it possible to reduce the 

time indicators for performing work related to the transportation process [1,2]. As a 

clear example of this, we can show the country of Germany, which occupies one of the 

leading places in the world in terms of cargo and passenger transport [10,11]. One of 

the main reasons for this success can be seen in the example of the complete automation 

of the transport process and the clear and smooth work of the employees in the work 

process. 

DISCUSSION AND RESULTS 

The main components of providing information to the wagon flow control system 

are as follows[3,4]: initial parameters of the transport network and normative-reference 

information databases with variable data describing estimated traffic flows for solving 

problems of their organization (hereinafter referred to as NRI); Databases with 

parameters of the system of organizing the flow of wagons intended for the 

organization of transport and other applicable tasks of transport services [10-17]. 

Normative reference information for the calculated mathematical model should be 

compiled in accordance with calculation methods, programs and specifications for 

separate subsystems of AWFOS [5-22]. 

In the framework of NRI AWFOS, the creation and connection of a transport 

network model of databases with technical, technological and economic parameters is 

provided: train formation stations with the characteristics of wagon processing and 

track development and technical equipment; train processing technologies and 

shunting operations; work at a station of trains and locomotives specially allocated for 

shunting; technologies for the execution of the plan for the formation of freight trains 

assigned to the station; railway lines with characteristics of locomotive circulation sites 

(hereinafter referred to as LCS); work sites of locomotive crews (hereinafter referred 

to as WSLC); power supply systems; warranty zones for maintenance and service of 
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freight wagons; railroad crossings and approaches to them with characteristics of 

stations for cargo operations; objects of freight work; technologies for the use of 

specially allocated locomotives for export, delivery and shunting operations[2-13]. 

NRI AWFOS provides calculation of technical and economic specifications of 

stations, routes and nodes: technological time spent by various categories, lines and 

wagons within the object and its elements (including interoperational breaks with time 

allotted for the assembly of trains and groups of wagons); probabilistic descriptions of 

the time indicated to assess the reliability of the fulfillment of the specified deadlines 

for the delivery of goods; depending on the volume of transport (referred to as related 

costs in the next place) and special (belonging to one wagon of different categories, 

directions and directions) costs associated with the location, movement and processing 

of the wagon inside the; costs associated with the mileage and parks of cars and 

locomotives, employees of locomotive brigades, energy resources, wear of the upper 

structure of the road depending on the volume of movement); technical development 

of the object and its elements (the number of dimensions allowed for the processing of 

cars and the number of lines of trains formed by stations), restrictions on the size of; 

limitation of the time of delivery of goods, the volume of traffic flows and the allowable 

time of wagons inside the facility, which is determined by standards to distinguish them 

by purpose [20,21,22]. 

The technological process of developing wagon traffic consists of a sequence of 

technical stations and WSLC connecting them, which can be combined or interlocked 

according to the lines of the trains that have passed through. Therefore, for the system 

for organizing the flow of wagons, it is necessary to build interconnected network 

models (Figure 1) : 

- transport network of freight and individual points by tariff codes; 

- LCS and WSLC networks, special technical and cargo stations; 

- networks for the formation of freight trains, loaded and empty lines; 

- technological objects of the exploitation of rolling stock. 
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Figure 1 - Compatibility of mathematical models of Transport networks: a) freight 

traffic and individual points; b) LCS, WSLC and maintenance stations; c) train 

formation plan and route designation; d) technological devices for the use of moving 

content 

Design standards are set by the elements of these models. 

Technological objects of exploitation of the structure of movement must be 

connected with the corresponding territorial objects in the network model. 

As technological objects of moving content in the network model, the following 

stand out: 

1) A mathematical model of transport networks (in the general case, a set of 

territorial and technological interconnected stations and an arbitrary complex range) 
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and its networks: 

A mathematical model of transport networks (in the general case, a set of 

territorial and technological interconnected stations and an arbitrary complex range) 

and its networks ; 

- the railway of JSC “Russian Railways’’; railway infrastructure not part of 

Railways ; foreign state railway; railway precinct; railway crossing; 

2) Special railway station: 

- technical station; station for freight operations; JSC railway station “Russian 

Railways” ; railway infrastructure border station. 

The calculation of normative technical and economic descriptions is carried out 

on the basis of rational (according to the criterion of clearly related costs in terms of 

the above restrictions) performance technology parameters-the number, series 

(sections) of exports and modes of operation. , the transfer of shunting locomotives and 

a special allocation, the processing time of trains in station parks, the distribution of 

operations with traffic flows between elements of facilities (sorting systems, station 

technological lines). Regulatory technical and economic descriptions make it possible 

to assess the impact of measures to improve technology and eliminate obstacles to the 

effectiveness of the use of stations and lines for processing and conducting transit 

wagon flows. 

The standards for calculating and evaluating the options for the formation of 

freight trains are set for the approximate validity of the plan under development, taking 

into account changes in the parameters of technical development, analyzing the 

implementation of the current plan, and include the planned norms for loading stations 

and sections, as well as for the mass and length of trains. When changing the parameters 

of the technical development of stations and plots, appropriate adjustments are made 

to the regulatory and reference data. 

 

CONCLUSION 

Currently, we can see that the role of information technology in the 

implementation of work related to the process of organizing traffic in rail transport is 

incomparable. It should also be noted that the work on increasing and reducing loads 

and restructuring trains based on modern technologies introduced and used effectively 

on Russian Railways. 
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