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Abstract

Abstract: The article describes the possibilities of application of simulation modeling for the analysis of
infrastructure and technology of transport services of enterprises. The main technological and possible
economic effects for the enterprises arising at performance of modeling of a transport component of
their work are resulted.
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Introduction

Technological and economic performance of transport facilities directly depend on the technical
structure and technology of work, which, in turn, can not change with changing flows. The dynamism of the
situation requires decisions on finding rational technical equipment corresponding to the current train and
car traffic volume, rational technology of work, as well as assessing the consequences of changes in the
structure and technology of the station. Selecting a specific list of technical devices is a complex
multivariate taskl' ),

The evaluation of design decisions and the determination of the possibility of transport in the conditions of
increasing production volumes can give an understanding of what should be the transport structure and
technology for their development. The implementation of such calculations is justified, since the increase in
production volumes, as a rule, entails a change in the infrastructure and technology of the transport system of the
enterprise”’). The issues of interaction and mutual influence of transport infrastructure and technology are not
reflected in the solutions proposed by design organizations, which often leads to a mismatch of production and
transport capabilities at the enterprise. Accurate calculation is very important here. Significant economic damage
occurs both in the case of excessive reduction of technical means and in the case of excessive structure'.

According to expert estimates, the probability of choosing an irrational option without preliminary calculation by

the simulation method is up to 75%~80%.
Findings

The simulation model is created on the basis of the scheme with a detailed display of all elements of the

structure (tracks, switches, block sections, etc.), their capacity and specialization. The technology of operation
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in the simulation model is described at the level of elementary operations®. In general, the technological
process is presented in the form of a branched sequence of operations with a set of conditions for their
implementation. The technological process allows displaying in detail in the model the control processes,
including the conditions of operations, possible options for actions, routes of movement with quantitative and
temporal characteristics.

The simulation system of transport simulation allows calculating the following technical and technological
parameters of the railway transport system of the enterprise:

1. Technical parameters of the transport system

a. Capacity of marshalling means

b. Number of tracks at stations

c. Number of sea berths

d. The number of locomotives

e. Warehouse capacity

f. Number of cranes and loaders

g. Capacity of cargo devices

h. Other technical parameters

2. Technological parameters of the transport system

a. Actual throughput

b. Processing capacity of devices

c. Capacity of cargo devices

d. Effective storage capacity of warehouses

e. Degree of useful use of devices

f. Residence time of goods at warehouses

g. Automobiles non-running time

h. Cars non-running time

1. Ships non-running time

The system produces and allows to analyze the results of work with accuracy to each element, to each
operation. The results of the calculation can be presented in the form of a daily schedule (Fig. 1), in the form of
tabular reports, display devices on the diagram, the sequence of all operations and other forms. The graphic form
gives the opportunity to provide reliability of modeling results and accuracy of the made decisions. The different
size of the calculation period ensures to assess the stability of the work over a long period of time, to experiment
with different versions of schedules, to check the influence of random factors™ .

The results of the study allow:

- to check possibilities of existing transport service at increase in production or change of the nomenclature
of products;

- to determine the" bottlenecks " of the structure and their impact on production volumes;

- identify factors that destabilize the work and reduce their impact on the transport service of production.
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On the basis of this it becomes possible carrying out a phased program for the development of the transport

system with an increase in traffic volumes and production. An example of this solution is shown in Fig.2, 3.
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The stages of infrastructure development were obtained on the basis of the analysis of variety of design
situations. The situations on the model reflect different modes of operation of the enterprise. The main results of

calculations for the choice of infrastructure development (Fig. 3, 4) are given in Tab. 1.

1%
2% |

= Locomotives

® Switch 1,3,3,7,7.9,...

= Track 1 (scales) station Ore
Track 26 of station Ore

u Exhaust path station Ore

B Other

Fig. 4 Distribution of delays due to infrastructure elements

Tab. 1 Calculation Results

The estimated situation Basic 1 2 3 4
The beginning of the calculation 77 106 211 211 211
The rest of the cars
The end of the calculation 124 158 228 251 158
Trains 4 4 4 4 4
Arrived
Cars 115 115 111 145 88
The calculation period
Trains 3 3 3 4 4
Departed
Cars 107 139 113 147 165
In line to start 35 35 110 110 110
Total 128 180 122 154 74
Cars for defrosting Arrived
Average/day 25,6 36 24.4 30,8 14,8
In line for the end 53 118 135 174 75
Delays Hour/day 6 6 8 10 9
Non-running time Cars-hour/ day 2700 4 669 5643 6200 4882

For each situation, quantitative and qualitative performance indicators issued by the simulation system
during the calculation were evaluated. Fig. 4 shows the total delays due to infrastructure elements in the basic
version of Tab. 1.

Another advantage of using the results of simulation modeling is the opportunity to plan the restructuring of
production and to carry out the associated assessment of design decisions on the possibility of developing the

transport system of promising production volumes (Fig. 5).
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Fig. 5 Schemes of perspective track development
Conclusion

The effect for the enterprise from the examination of the development of transport infrastructure can be
achieved by:

- reduction of operating costs with rationalization of technology and technical structure (tracks, switches,
locomotives);

- reduction of capital costs and operating costs by eliminating incorrect design decisions in the
reconstruction of transport infrastructure;

- adjustment of the investment program, saving capital costs by freeing up funds from the construction of

unnecessary infrastructure.
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