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Yu. GRIMAK 

ANALYSIS OF THE DISTRIBUTION OF ELEMENTS OF WORKING 
TIME OF LOCOMOTIVE BRIGADES OVER THE TRAINS IN FREIGHT 
TRAFFIC 

The article outlines the main tasks that should be solved in the conditions of a shortage of main traction rolling 
stock in freight traffic and noted that one of the areas of research devoted to understanding the processes of operat-
ing locomotives and organizing the work of locomotive crews is to study the route arrays of locomotive depot driv-
ers in freight traffic. 



 

10 

As part of the analysis of previous studies aimed at improving the operational performance of locomotive de-
pots, the absence of studies highlighting the components of the operating time of locomotives and the associated op-
erating mode of locomotive crews was noted. The authors emphasized the inefficiency of the existing system of op-
erational control of traction rolling stock and the need to develop effective operational plans for locomotive garter-
ing and rational planning of working hours for locomotive brigades. 

An analysis of the structure of the driver’s route showed that the main information subject to statistical analysis 
is contained in sections 2 and 5 of the driver’s route and reflects the working hours of the locomotive crew, as well 
as the sequence and duration of all operations performed by the locomotive crew during the trip. 

The average values of the duration of the trip of locomotive brigades across the four main depots of various re-
gional branches of Ukrzaliznytsia, obtained by statistical analysis, showed a difference in the average values of this 
indicator by 22%, which is associated with the specifics of the operation of individual locomotive depots. 

Assessment of the quality of use of locomotives and labor productivity of locomotive brigades was carried out 
by analyzing the duration of the locomotive being under the train and the duration of the locomotive with the train. 
An analysis of these random variables made it possible to obtain their statistical parameters, as well as the nature of 
the distribution. It was established that the time in motion has a lognormal distribution, and the duration of the trip 
and the locomotive under the train are normal distribution laws. 

Keywords: driver’s route; locomotive; locomotive crew; depot; freight traffic 
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O. ZHYLINKOV, N. BEREZOVYI 

CALCULATION ALGORITHM SCHEME OF PLACEMENT FOR PIPE 
PRODUCTS OF VARIOUS VARIETY IN THE BODY OF MOTOR 
VEHICLES 

The article deals with topical issues of rational placement of cargo on rolling stock in the system of car transpor-
tation of pipe rolled products. The aim of the study is to develop an algorithm for calculating the layout of pipe 
products of various sizes in the bodywork of vehicles, taking into account the properties of the cargo, rolling stock 
parameters and traffic conditions. Given the detailed characteristics of the cargo carried by range, weight, dimen-
sions of packages. The analysis of the parameters of the rolling stock and transport conditions. 

The development is based on individual methods and methods of standards, guidelines, codes, rules of transpor-
tation, rules for securing cargoes operating in European countries. It has been established that in the countries of the 
European Union there is still no uniform methodology for placing and securing goods in the backs of vehicles. Is-
sues of placement and mounting of pipe products of various sizes and sizes on the cargo platforms of vehicles in the 
literature are not considered. 

The developed algorithm is a set of actions for the selection, calculation and verification of various parameters of 
the pipe placement (loading) scheme. The algorithm includes several blocks, each of which corresponds to a sepa-
rate operation or group of operations. The main stages of development are: formation of a package of pipe products, 
determination of the size of the cargo cross section according to the criterion of maximum load capacity, calcula-
tions of axial loads, inertial forces acting on the vehicle, friction forces, pretension forces, selection and calculation 
of the number of funds fasteners and props. During the development, a number of verification calculations are also 
performed for axial loads and stresses. 

The scientific novelty should include the lack of methods, models and algorithms in the selection and develop-
ment of rational schemes for the placement of tubular products on cargo platforms of motor vehicles. The practical 
significance lies in the fact that the introduction of more rational schemes for the placement of pipe products will in-
crease the productivity of rolling stock by 6-12% and almost completely eliminate the damage to the commercial 
appearance of pipe products. 

Keywords: pipe products; motor transport; layout; algorithm 
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I. V. ZHUKOVYTS’KYY 

METHOD OF DETERMINING AN EQUIVALENT SLOPE IN THE 
IMITATION MODEL OF THE CUT OF CARS ROLLING FROM HUMP  

The purpose of this work is to develop a method for determining the rational equivalent slope of cut of cars 
rolling on a hump yard. The methodology. Using the thread release model, convert the multipoint release model to 
a two-point model. Originality. A two-point mathematical model of cut of cars was proposed, which has the same 
accuracy as the well-known multipoint model with a significantly smaller amount of calculations. Practical value. 
The proposed technique allows minimizing the time for calculating the movement of cut of cars in a simulation 
model, which is important for control systems, where simulation models are used in real time. 

Keywords: hump yard, slope, imitation model, cut of cars, thread model. 
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B. O. KUSHYM, I. O. SILANTIEVA 

ANALYSIS OF TRANSPORT PLATFORMS IN UKRAINE 

The article considers the relevance of the participation of intermediaries in the process of cargo delivery, the 
problems that each of the participants of transportation faces, ways to improve the quality of work and factors af-
fecting the quality of transport process. 

The object of the research is transport mediation. 
The purpose of the work is to analyze the activity of transport platforms in Ukraine on the basis of an overview 

of the transport market and an assessment of the participants. 
For any enterprise on transport market one of the main tasks is to increase transport work volume, economic ef-

ficiency of carriers and forwarders, ensure the quality of transportation. To achieve this goal it is necessary to carry 
out an accurate and timely analysis of the transport market, its current problems, to assess the conditions of devel-
opment and opportunities. Therefore, the problems encountered in the implementation of road transport by the main 
participants of the delivery, as well as ways to minimize them as a result of the involvement of intermediaries, are 
considered. 

With transport platforms almost all participants of the transportation have the opportunity to effortlessly place 
their offers, view offers of other companies, and easily find partners for themselves. In the case of force majeure, to 
be able to find a load anywhere in the world. 

Keywords: freight forwarder; financial intermediary; transport platform; carrier; freight owner 
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V. MALASHKIN, N. BEREZOVYI, Ye. DEMCHENKO, S. BORYCHEVA 

OPERATIONAL RELIABILITY EVALUATION OF RAILWAY  
INFRASTRUCTURE USING METHODS DISCRETE EVENT  
SIMULATION 

The purpose of the work is to review and compare the existing paradigms of simulation modeling, as well as to 
choose the appropriate method of modeling the technological processes of rail transport systems to assess the opera-
tional reliability of its infrastructure. Results. The article highlights the main problems with the functioning of 
Ukrainian rail transport, which reduce its operational reliability. To solve the problem of obtaining an adequate as-
sessment of the operational reliability of railway systems, it is proposed to use a simulation method. At present, 
three independent paradigms have emerged in simulation modeling – system dynamics, agent modeling, and discrete 
event modeling. These paradigms correspond to different levels of abstraction when creating a model, which re-
quires the use of one or another approach. The paper describes the comparative characteristics of simulation ap-
proaches, their advantages and disadvantages. The origin history, implementation tools, features and scope of each 
simulation approach are considered. The expediency of modeling of dynamic processes on railway transport by dis-
crete-event simulation is substantiated. The method and algorithms of formalization in the simulation model of the 
shunting work of a railway station are considered. The station model was created in the AnyLogic simulation envi-
ronment and allows to evaluate the operational reliability of a railway station based on the magnitude of delays and 
downtime of rolling stock at the station due to the occupancy of tracks and locomotives. The practical significance 
of the work performed is to be able to more rationally approach the approach of modeling the work of different sys-
tems in solving problems related to obtaining a reliable estimate of their technical and technological parameters and 
operational reliability. 

Keywords: railway infrastructure; serviceability; quantitative assessment; simulation modeling; discrete-event 
modeling; AnyLogic 
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 îjkV  îjkP  
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. R. ILYANYCH 

OPTIMAL PLANNING OF TECHNOLOGICAL MODES OF 
MECHANICAL WORK AT A LIMITED TERM REPAIRS FREIGHT 
WAGONS 

Purpose. The purpose of this work is to develop optimization algorithms for determining the optimal group sched-
ule and optimal cutting speeds during the repair work of freight wagon. Methodology. To solve the problem of optimal 
planning of machining regimes, the group planning model for the current multi-site production is given and analyzed 
with limited production time periods for the restored parts of freight cars. In addition, the batch processing model in-
cludes interchangeable processing times and costs, which depend on the processing conditions. The proposed optimal 
group planning schemes were developed primarily to minimize the number of parts with an increase in artificial opera-
tional time. To calculate the lower limit of the total time of the technological process, the following theorem is used, 
which represents the extension of the Johnson theorem for two-stage planning to the group planning method. Results. 
The article discusses two criteria for group planning. The main criterion is the number of parts with increased artificial 
operating time, which must be minimized. The second criterion is the total time of the technological process (pro-
cessing cycle), the total time of the technological process being the time that lasts from the beginning of processing the 
first part of the first group to the end of processing the last part of the last group; it should also be minimized. When de-
termining the optimal cutting speeds, after the optimal group planning scheme has been established, cutting speeds can 
be changed to reduce production costs, if the planning scheme provides for inter-operation delay (tracking) of parts in 
individual operations. Based on the results of the preliminary analysis, the following optimization algorithms have been 
developed to determine the optimal group graph and optimal cutting speeds. Scientific novelty. The proposed group 
planning model, based on the group technology method, was developed for the conditions for carrying out restoration 
and restoration works on parts and assemblies of freight cars for mass-production production at car-repair enterprises. 
In group planning, when parts are classified into several groups, the optimal should be obtained as a sequence of groups 
and details in each group. Practical significance. In this study, a group planning method based on the group technolo-
gy method was proposed. It was developed for streaming multi-site repair production with variable processing times 
and costs that depend on the cutting conditions of the metal. 

Keywords: item, freight wagon, technological process, optimal solution, group technology. 
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M. PEREPICHKO 

IDENTIFICATION OF THE ESSENCE AND BASIC TASKS OF 
TRANSPORTATION OF PRODUCTION INTEGRATION IN THE 
SYSTEM «PORT – INDUSTRIAL PARK» 

The purpose of this article is to establish the main tasks of transport support of industrial integration in the 
«port – industrial park» system. The main purpose of transport support of industrial integration in the «port-
industrial park» system is the organization of efficient transport links within and between the port and park subsys-
tems. The technique. In this study, the methods of system methodology and methods of analysis and synthesis were 
used. Results. Establishing the main tasks of transport support of industrial integration in the «port – industrial 
park» system requires, first of all, the definition of the essence of transport support in the context under considera-
tion. Scientific novelty. The concept of «transportation support» has been adapted for industrial integration in the 
«port – industrial park» system. Transportation support of industrial integration in the «port – industrial park» sys-
tem is a set of subsystems associated with the transportation of goods generated by the specified system and within 
this system - the maritime component, the automobile (railway) component, the port terminal. The cargo base of this 
system is formed by the flow of raw materials, semi-finished and finished products of the industrial park. At the 
same time, the transportation of goods within the considered system «port – industrial park» is its connecting sub-
system. A conceptual model of transport support for industrial integration in the «port – industrial park» system is 
presented as a system. In this system, the link between the subsystems and the elements is the main transport, intra-
port transport,  whose interaction is determined, among other things, by the location of the subsystems «port» and 
«industrial park». Practical significance. The results of the study can be used as identification of the essence and 
main tasks of transport support of industrial integration in the «port – industrial park» system and the organization of 
effective transport links. In this case, effective transport links will be understood as transport links that ensure the 
uninterrupted passage of cargo through the system under consideration with given parameters (temporary, three-
dimensional, economic, etc.), which are determined by the specifics of the industrial park and port production pro-
cesses. 

Key words: port; industrial park; system «port – industrial park»; transport support, industrial integration. 
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O. S. PESTREMENKO-SKRYPKA, T.T. BERESTOVA  

IMPROVEMENT OF THE INTERNATIONAL TRANSMISSION 
PROCESSING SYSTEM FOR BORDER TRANSMITTING STATIONS  

Purpose. The aim of the work is to improve international freight transport in export-import and transit commu-
nications by automating operational management. Methodology. The researches carried out are based on the use of 
methods system analysis and monitoring procedures for the interaction of rail transport, customs and other manage-
ment services with the further application of the theory of mathematical statistics, the system study of transport op-
erations and the theory of decision-making. Findings. The analysis of the process transportation of international car-
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riages at the border transmitting stations was carried out, which showed that at present the stations are working with 
interruptions, long delays of trains are allowed. The main reasons for the delay of wagons, which are the most wide-
spread and characteristic for all border transmitting stations are determined. To accelerate the exchange of data re-
lated to the transportation of international cargoes, the use of the latest information systems at the station was pro-
posed at the expense of streamlining the implementation automated workplace logistics subsystem to ensure compli-
ance with the logical sequence of technological operations international freight transport at border transmission sta-
tions in conditions of improving the quality traffic and preservation technical and operational resources.  
The mathematical model of the promotion international traffic flows through the border transfer station, the structure 
of which includes the target function - the total cost of resources from the delay of wagons by station staff and other 
controlling bodies. Scientific novelty. The scientific novelty of the work is to prove the efficiency improving inter-
national freight transportation due to the introduction of the automated workplace logistic subsystem to ensure com-
pliance with the logical sequence of technological operations export-import and transit cargo transportation at border 
transmission stations in conditions improving the quality transportation and preservation technical and operational 
resources. Practical significance. The practical significance of the work lies in the fact that the implementation of 
its results will reduce the simple cars at the border transmission stations and speed up the delivery of international 
cargoes. 

Keywords: border transmitting stations; automated workplace of logist; simple cars 
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A. Yu. SYTENKO, O.P. PROTSYK 

THE CURRENT STATE AND PERSPECTIVE OF DELIVERY OF THE 
CONSOLIDATED FREIGHTS 

Purpose. This research is aimed at conducting an analysis of the current state of delivery of consolidated goods, 
identifying problem points and finding ways to address them. Methodology. In the course of the research, methods 
of scientific research, statistical and intellectual analysis of data are applied. Findings. The article presents an analy-
sis of the current state and issues of the delivery of consolidated goods in international communications. Weak and 
strong points of delivery of this type of cargo are revealed. The role and problems of the process of delivery of ag-
gregate cargoes are revealed. It was established that the attraction of consolidation of cargoes is aimed at reducing 
the costs associated with the storage, transportation and sale of goods to the end user. The expediency of using the 
synchronization of information and material flows in the supply chain with the aim of coordinating and forming ag-
gregate deliveries is substantiated. It is determined that the mentioned in the article and other existing and potential 
problems in the delivery of consolidated goods indicate that it is necessary to solve them at the regulatory and legal 
level for the modern Euro-integrated transport system. Originality. The study presents the search for optimal ways 
to optimize the delivery of aggregate cargoes, taking into account the identified shortcomings, allowing to investi-
gate and correct the work on the terminal. Practical value. The results of the article can be implemented in the de-
velopment of the delivery of goods by small and medium-sized enterprises engaged in production, choosing as the 
main criterion the cost of the delivery service. 

Keywords: prefabricated cargo; consolidated cargo; delivery process; small-party cargo; international transporta-
tion 
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V. V. SKALOZUB, B. B. BILYY 

STRUCTURE OF INTELECTUAL INFORMATION TECHNOLOGY  
FOR FORMATION OF MULTI-GROUP TRAIN  

Purpose. The article developed the structure of a new intellectual information technology for the for-
mation of multi-group railway trains at the sort stations. The technology is distinguished by the use of in-
telligent systems methods in solving combinatorial problems of optimal disbanding - forming. Methods. 
The studies were carried out on the basis of system analysis and modeling of the processes of disbanding 
the train with different structures, number and partial coincidence of groups of wagons in trains. Results. 
The basic structure of intellectual information technology of forming multi-group trains has been created. 
Coding templates for multi-group trains designed to form knowledge bases of information technology 
have been developed, models for the processing of wagon traffic have been defined. Scientific novelty. 
We have developed models and methods for solving problems of optimal formation of multi-group train. 
For the first time has been developed the structure and model of intellectual information technology for 
the formation of multi-group compositions.  Practical significance. Intellectual information technology 
will provide an increase in the efficiency of planning the processes of disbanding multi-group trains, uni-
fy calculations of similar data, improve automation systems, and allow planning the operation of sorting 
stations of a particular railway direction. 

Key words: sorting stations; multi-group train; disbanding-formation; combinatorial algorithms; intel-
lectual technologies; system structure 
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V. SYCHENKO 1*, A. PAPAKHOV 2*, N. LOGVINOVA 3* 

MODELING OF THE TRANSPORTATION PROCESS UNDER 
OPTIMIZATION AND ENERGY EFFICIENCY OF TRANSPORTATION 
CONDITIONS 

In work modeling of movement of trains on a dispatching site Kamensky - Verkhovtsevo with the purpose of 
development of the energy-optimal schedule of movement of trains is executed. Under energy-optimal, we mean 
such a schedule in which the planned volumes of passengers and cargo are transported with minimal electricity, as-
sociated with traction support of locomotives with unconditional traffic safety. Conducted modeling of the dispatch 
section found that an increase in the number of trains leads to a decrease in inter-train intervals at the entrance and 
exit from the dispatch section. 

The permissible saturation of the control area of trains has an impact on the performance of the technical work 
plan. It must be evaluated using the load factor of the plots The increase in the number of trains on the site leads to 
an increase in the time of their movement. At the same time, with an increase in the number of trains sent to the site, 
the waiting time for their departure from the station decreases. 

Analyzing the conditions of movement of trains in the Kamenskoye – Verkhovtsevo dispatching section, the fol-
lowing three options for working with trains were noted: efficient; slightly heavy and very heavy. When using an ef-
fective and slightly difficult work option, it is necessary to observe the existing norms of the schedule. When fore-
casting a very difficult work option, it is necessary to develop measures necessary to reduce the oversaturation of 
railway sections and restore an effective work option.. 

Keywords: Modeling the movement of trains; the saturation of the dispatch section of trains; the working condi-
tions of the dispatch section 
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I. V. CHAYKOVSKY 

APPLICATION OF OPTIMIZATION METHODS IN THE CONTROL 
AND ANALYSIS OF FLEET WORK 

The purpose of the article is to develop an approach and an optimization model for monitoring and analyzing the 
transportation and fleet operations. Consideration of issues related to the sequence and actual implementation of the 
functions of control and analysis in the system of management of the transport process of cargo transportation and 
technological processes of work of marine vehicles. 

In order to achieve this goal, the state of the theory and practice of the implementation of monitoring and analy-
sis functions in the transport management system of cargo transportation and technological processes of vessels has 
been analyzed. An optimization model was used that reflects the specific conditions of the production activity of the 
shipping company. 

The proposed approach and optimization model for control and analysis do not have strict restrictive conditions. 
It makes it possible to make a comparison of the actual results of the fleet work with their optimal values in terms of 
financial indicators, the volume of transport work performed and the amount of resources expended. It can also be 
used to assess the competitiveness of the company’s vessels. 

Keywords: management; functions; control; analysis; traffic; competitiveness; flee 
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