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intercooler

engine cooler

intercooler

Fig. 1. Cogeneration unit - Original open-form version and
proposed container version with modified exhaust piping (expand view)

Moreover, proposed design takes into account exhaust piping back-pressure,
which is according requirements specified by the engine manufacturer. Double-way
exhaust piping of 350 mm diameter is used. It consists of pipe, catalyst, heat
exchanger, bypass, electronically controlled flaps, bent pipes and two silencers.
Proposed solution also consider space restrictions, emission scattering and operation
noise point of view.

Proposed solution was checked for the desired piping back-pressure according
modern standards. Two variants were investigated — when the exhaust gases flows
through bypass, and when flowing through heat exchanger. By calculations were
checked expected low values of proposed piping system back-pressure, what make
him able to be used in newly produced cogenerating units.

Contact for correspondence: alfred.pavlik@fstroj.uniza.sk

YK 656.213:681.518

Aloshynskyi Ye.S.
Pestremenko-Skripka O.S.

Marunchak V.M.
Ukrainian State university of railway transport, Ukraine

OPTIMIZATION OF THE BORDER TRANSMISSION STATIONS
OPERATIONS FOR UKRAINE LOGISTICAL ATTRACTIVENESS LEVEL
INCREASE

Ukraine is located at the intersection of main transport routes from Europe to
Asia and from the Scandinavian countries to the Mediterranean region. This creates
unique opportunities for the transport and logistics services development.

The logistics efficiency in any state is determined by the so-called " LPI
(Logistics Performance Index)»
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The main criteria for assessing the efficiency of logistics are:

- efficiency of customs and border clearance (Customs);

- quality of trade and transport infrastructure (Infrastructure);

- ecase of organization of international transportations at competitive prices
(International shipments);

- quality and competence of logistics services (Logistics quality & competence);

- Tracking & tracing capabilities;

- timeliness of deliveries of goods (Timeliness).

The logistics efficiency index (LPI) is calculated every 2 years on the basis of
surveys of international, national or regional logistics and warehouse operators,
freight forwarding companies.

The distribution of LPI logistics efficiency index values in the world is as
follows.

Today, the most developed countries in logistics are Europe (especially
Germany and the Benelux countries.

Unfortunately, the efficiency of the logistics system of Ukraine, according to the
World Bank index, is noticeably decreasing. In particular, in 2016, Ukraine took only
80th place. Now Ukraine is one of the countries with a limited level of development
of the logistics environment and far behind the leading countries.

Among the countries bordering Ukraine and post-Soviet countries, highest
positions are occupy the Lithuania (29th place) and Poland (33rd place).

If we consider the scores for each characteristic separately, Ukraine's worst case
is estimated from the criterion of the effectiveness of customs procedures in the
processing of international freight traffic (2.40 points against, for example, 4.12 in
Germany). This is only 116th place in the list, according to the rating for this
particular feature.

Therefore, Ukraine should soon move to the appropriate standards to which it
has formally joined and that are captured in such major international acts as the
International Convention on harmonization and simplification of customs procedures
(Kyoto Convention) and the Resolution of the Customs Cooperation of the
international trade.

As noted, the most restrictive operations at the border transmitting stations are
the operations that are related to customs control and processing documents. More
than 50 cars delays have been found at border transmitting stations Ukraine, among
them there are 14 frequent reasons.

For a more detailed analysis of the sequence procedures of customs operations a
simulation model of technical border stations has been developed. To solve this
problem , a system of parallel processing and parallel system existing facilities should
let go. One of the most advanced and modern systems of this profile is the theory of
Petri’s nets, it 1s a graphical and mathematical modeling tool applicable to systems
management and forecasting of every type.

Modeling using Petri nets can allow to receive forecasting information on
operating of each of the subsystems at a border transfer station, a model built on the
principles of fuzzy logic enable provides further prediction and prevention from risks
of emergency.
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Using data on the risk assessment must be applied, taking into account the main
factors influencing the implementation of export-import operations. In total you can
define the following key factors that affect the pass trains at border transmitting
stations:

- the country where cargo is transited;

- type of cargo;

- type of a passing train;

- invoice value of the goods;

- net weight cargo.

To determine the level of reliability system crossing international traffic in the
implementation of the risk management system (RMS), the method of correlation and
regression analysis has been offered. Using this method will allow to assess the
dependency of indicators, their mutual influence and identify laws.

After that has been made a further distribution of factors according to the
conventional risk zones. Using a software product developed in Delphi , the model of
risk analysis at border transmitting stations has been developed.

The set of indicators of using risk management system provides a precise
algorithm of further steps for changes in the technological process of stations work.

So, to optimize the transmission system of freight car traffic at border
transmitting stations a simulation model of interaction process line stations has been
formed, and the introduction of risk management has been proposed. Also there has
been formed a complex criterion system of car traffic delays risk assessment that
takes into account the key factors influencing trains passing, whereby an algorithm
customs procedures at border transmitting stations based on the operation risk module
has been presented.

This will enable the Border Transmission Stations of Ukraine to more
effectively use available resources, to simplify and speed up the inspection and
document execution. In the future, this will lead to an improvement of Ukraine's
ranking on the Logistics Performance Index (LPI) and, accordingly, increase the level
of transit attractiveness.

e-mail: aesevgeny@gmail.com
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AyJin B.B., Beaukonnuii J1.O.
[{enTpanbHOYKpaiHCHKUI HAIlIOHATHHUHN
TEXHIYHUI YHIBEPCUTET, Y KpaiHa

METO/IN ®OPMYBAHHA CUCTEMHU TPAHCITIOPTHO-
TEXHOJIOI'TYHOTI'O 3ABE3IIEYEHHA B AIIK

B yMoBax cydacHOTro cTaHy PO3BHTKY CLIbCHKOTOCTIOAAPCHKHUX MiTIMPUEMCTB B
AIIK TpancropTHe 3a0e3ledeHHsT BH3HAYA€ BaXJIMBY pPOJIb IS ONTHUMI3AL]
TPAHCIIOPTHOTO IIPOIIECYy. Pi3HOMaHITHICTh BU/IIB BHPOOJICHOT
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