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Abstract:Railways play a leading role in providing passenger transportation and this requires constant
search for more modern operational management techniques in order to maintain sustainable operation in
the transport services market while reducing operating costs and attracting additional revenue.
Keywords: wagon, railway, malfunctions, control, fault detection, informatization

In the strategic plan, an operational management mechanism has been created for the effective
management of these shipments, which automates the collection, processing and issuance to the railway
management of all the information they need to make operational decisions on regulating transportation,
reducing costs and generating additional income. Such a mechanism is the automated control system of
the automated control system "Express-3".

The Express-3 system reflects the entire dynamics of passenger traffic and changes in passenger
flows: the population of wagons in real time (i.e. right during the flight), stations where additional
passenger traffic begins to form, and places where there is a reserve rolling stock for the formation of
additional trains or the destination of trailed wagons.

The automated control system "Express-3" is able to provide information about the profitability
of a particular train.

In the context of a flexible tariff policy based on accounting for demand for services, this demand
accounting is carried out within the framework of the system: It has the ability to promptly inform about
changes in demand, which allows you to respond to it as quickly.

The Express-3 system works in an interactive mode. For the cashier's dialogue with the system, a
single formalized language is used, which is based on a simple and accessible method of alternating
characters:

• — Latin and Russian alphabets;
• — Arabic numerals;
• — graphic designations.
Latin letters are underlined on the display. Any order in the system begins with the letter P,

followed by two digits indicating the types of work, divided into dozens:
P10—P19 — related to the sale and registration of travel documents;
P20—P29 — related to the return or cancellation of travel documents;
REZO—R39 — used for operational, operational and financial information;
P40—P49 — intended for registration of travel documents in international traffic;
P50—P59 — related to the clarification of the terminal status, the investigation of various

misunderstandings and failures that may occur during the operation of the system;
P60—P69 — allocated for the Ekasis reference system;
P70—P79 — allocated for baggage handling;
P80—P89 — perform various passenger transportation management tasks;
P90—P97 — designed for automated accounting of strict reporting forms;
P98 — is used to enter information from the stubs of travel documents issued by cashiers using

manual technology;
P99 — allows you to remove information from replaceable counters of a faulty terminal.
Such a control mechanism based on the new automated control system "Ex-press-3" was

developed by VNIIZHT together with VNIIAS and the roads of the railway network.
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In addition to the functions already performed by the Express-2 system, the Express-3 system
assumed the functions of managing all major technological processes, including baggage, cargo, mail
transportation, operation and repair of a fleet of passenger cars, operational planning of transportation
based on dispatch centers with the issuance of necessary information on the purpose of trains and
wagons, their efficiency of use (profitability), as well as with the issuance of all indicators, including
support and analysis of marketing activities.

This strategy of the Russian Railways, which provides for the transition from ticket sales
management to passenger transportation management in general, is justified, since it is based on a
powerful complex of electronic Express-3 systems that collect and process information about passenger
transportation and their requirements. This, in fact, is the difference between the Express-3 electronic
systems on Russian railways and the currently operating railway systems in Western Europe.

Currently, there are more than 50 electronic reservation systems in operation on the railways of
Europe and the CIS countries. There are 17 self-developed systems in Western Europe. All systems are
integrated into a single passenger service network.

A distinctive feature of all these electronic reservation systems is the operation and inter-system
interaction in real time with the participation of a large number of subscribers covering the entire
territory of the railway network. The systems allow you to concentrate all the initial information about
passenger transportation and their requirements. The functionality of these systems can evolve in
different directions. They can turn into multifunctional systems with a scope that covers all railways of
the world through communication networks, including interaction with systems of other modes of
transport. All this suggests that electronic reservation systems today should be viewed not only as ticket
sales systems, but as a tool with which roads can solve a wide variety of problems in the passenger
economy.

The functionality of the Express-3 system has been repeatedly reported at international meetings
of the Organization for Cooperation of Railways (OSJD) and the International Union of Railways (UIC).
Foreign roads are showing increased interest in the technology of the Express-3 system. The Council for
Railway Transport of the member States of the Commonwealth (CIS) at its meeting decided to
implement the automated control system "Express-3" on the railway network of the CIS, Latvia,
Lithuania and Estonia.

Today, it can be considered that in the field of information technology for passenger service and
passenger transportation management, the Express-3 automated control system is the leading one on the
railways of the world. In the automated control system "Express-3", all processes related to the sale of
tickets and accounting for passenger traffic, the availability and deployment of a fleet of passenger cars,
with financial settlements and services are combined in one system.

The process of passenger transportation management basically boils down to establishing an
optimal ratio between the population's need for transportation and the available vehicles (fleet of wagons)
at the roads in conditions of continuous fluctuations in passenger traffic, in order to have minimal
operating costs and sufficient income. The presence of only one continuously formed passenger traffic,
without taking into account the condition and location of the passenger car fleet, does not allow for the
development of regulatory measures with instructions on the destination and cancellation of trains and
wagons.

In the automated control system "Express-3", issues of economics, finance and marketing are
solved using the information management subprogram of the automated control system-L. Its main task
is to automate technological processes related to passenger transportation management. Within the
framework of this subprogram, the following set of tasks is being solved:

• — collection of key indicators related to passenger transportation;
• — determination of passenger traffic correspondence;
• — control and accounting of passenger train population;
• — revenue from transportation, depending on the tariff used;
• — passenger demand for transportation;



489 | VOLUME 5, ISSUE 1, 2024

• — statistical and financial statements, including settlements for passenger transportation;
• — marketing of the passenger transportation market;
• — passenger traffic forecasting;
• — operational tracking of the economic efficiency (profitability) of the destination, etc.
The system of regulatory, operational and economic indicators of the automated control system

"Express-3" characterizes quantitatively and qualitatively the operation of trains and the entire process of
passenger transportation management. These indicators include the amount of work performed and the
use of rolling stock. Quantitative indicators include: the number of passengers sent, passenger traffic
correspondence, passenger turnover, mileage in car-km and train-km, boarding and disembarkation
volumes at stations, average train composition. Qualitative indicators include: the population of wagons,
the degree of utilization of the capacity of wagons, the coefficients of seat turnover, the average range of
passenger transportation.

Passenger traffic correspondence issued by the Automated Control System "Ex-press-3" to the
command staff of the roads is the basis for building a train schedule and developing operational
regulatory measures. Knowledge and forecasting of passenger traffic largely reflects the general level of
culture of passenger transportation organization.

Correspondence is recorded in the automated control system "Express-3" at all stations
conducting a survey on boarding and disembarking passengers. However, given the large number of such
stations on the Russian railway network, at the request of the user of the system, it is possible to receive
information about jet passenger flows in an aggregated form. Correspondence is calculated for long-
distance and local trains, for specified train groups, railways and railway directions.

Operational management of train composition schemes is of great economic importance in
market conditions, while its quality depends on the efficiency and reliability of the information received
about the actual population of wagons in current operation. The specified indicator should be known to
the commanding staff of the roads not only at the time of departure of the train or in the report for the
completed flight, but also along the route of the train from the starting to the final station of the train
route. In this regard, users of the automated control system "Express-3" receive online data:

• — the actual population of wagons by route sections;
• — passenger traffic correspondence;
• — indicators of "passenger-km" and "wagon-km" by sections and in general for the flight.
All the initial information is provided by the system on the display screen of a personal computer

in the form of diagrams, figures and tables.
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