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- vehicles;

- remote control systems (telematics) with transport infrastructure elements and
vehicles;

- intelligent information technologies with the ability to remotely manage
objects;

- analytical centers for the collection and processing of logistics information;

- centers for decision making and management of logistical flows.

Thus the container transport system on domestic railways with advanced logistics
cognitive technologies will be able to reach a fundamentally new level of development.
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Ukraine, as a country with significant transit potential, after rapid loss of transit
cargo flows over the past ten years, has real prospects to regain the leading role in the
global supply chain for containers between markets of China and the European Union.
In addition, these markets themselves are interested in diversifying the supply chain of
its products not only through Russia and possibly Iran, which in the conditions of the
existing sanctions cannot be reliable partners. And one of the priority directions may be
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the Caspian-Black Sea route passing through Ukraine (fig. 1). But the question arises,
whether the route through two seas can technologically provide competitive conditions -
first of all, the goods delivery time?
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Figure 1. Caspian-Black Sea route through Ukraine
Source: https://www.searates.com

The main criteria for evaluating technological models of cargo transportation were
always the delivery time, accuracy and cost. The task of finding the rational parameters
of the technological line organization is to determine the balance between the specified
criteria. The delivery time and accuracy can be greatly improved due to the large
expenditures of resources: the size of the rolling stock fleet, locomotives, ships; capacity
of railway infrastructure, sea ports, reloading terminals, cargo hubs, etc. That is, an
increase of capital and transportation costs. Conversely, the low cost of transport line
organization cannot provide the proper delivery time and accuracy. In account should be
taken the loss of cargo owners through the effect of "dead capital" when their goods idle
extra time during transportation.

The main difficulty of this route is the junction of inland and maritime modes of
transport: the railways (China - Caspian Sea), the ships (Caspian Sea), the railways
(Caspian Sea - Black Sea), the ships (Black Sea), the railways (Black Sea - Europe). The
presence of four railway-sea transitions in the conditions of natural uneven formation of
cargo flows in any case will lead to time delays at the junction points.

From the theory and practice of organizing complex, mixed transportations, it is
known that the minimum time costs at junction points overload can be achieved with the
following measures:

1. The capacity of freight transport units should be the same or with almost equal
values.
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2. Implementation of the rigid schedule (in the terms of stable traffic flow — tact
traffic).

For the stated route, the first measure refers to the conditional capacity (in 20-foot
equivalent containers, TEU) of the railway routes and sea-going vessels. However, the
standard capacity of container freight trains is much less than the capacity of ferries or
feeder vessels - approximately 4 - 12 times. In addition, it is a known fact that the
reducing of vessels capacity will definitely affect the cost increase of the transportation
of one container.

A rigid train schedule (ideally, tact traffic) and seagoing vessels will inevitably lead

to inappropriate usage and increased requirement of rolling stock units as most transport
units will be depart not fully loaded. This will also increase the cost of one container
transporting.
Consequently, the search for optimal transport and technological parameters of the
container delivery line is a scientific and applied problem, which can be solved by
comparing capital investments in the organization of the line and the economic effect of
its operation.
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Account of dynamics of formation of passenger operations in time and space is one
of labor consuming problems occurring during transport calculations that are to aim at
minimization of variations at the network sections taking a number of organizational
measures [1-3]. When passenger operations are forecast, the most accurate calculations
are obtained by the method of calculation of transport district mutual correspondences
based on calculation of population mobility [2-4]. The next stage consists in distribution
of the traffic density across the network. The following hypothesis is used: distribution
of correspondences in the shortest way of travel [2].

The procedure of determination of traffic density in different micro-districts of the
city 1s performed by the gravitation method under the condition of limited information
according to [5, 6]. According to the obtained coordinate model of the transport network
the length of movement between the districts is determined by way of measurement. The
shortest connection among the ones existing in the transport network is chosen.
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