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MATHEMATICAL MODELING

MODELING OF THE OPTIMAL FLEET STRUCTURE AND
PERSPECTIVE DIRECTIONS OF ITS WORK
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In this research it is consider the structure optimization problem
of the fleet structure and areas of its work within the annual period
of time. Tt is analyzed the disadvantages in the existing approaches
to solving this problem. Based on the requirements of practice and
specificity of the annual planning period the main requirements to
the fleet structure, on their basis are formulated and an economic-
mathematical model on their base is developed.

The model takes into account the fact that the fleet structure
within the annual period of time can vary by chartering/chartering
out of ships. The result of the model implementation is the optimal
combination of «set of ships» — «set of freight traffic», providing
a maximum profit in the period under review. In this case the main
limitation is demand. The criterion for optimizing the fleet structure
and directions of its work is profit, which takes into account the po-
tential downtime of ships and related loss of revenue and operating
expenses.

The presented model can be used in the practice of maritime car-
riers to address issues on freight policy and marketing policy.

Keywords: modeling, fleet, ships, optimization, traffic flows,
structure, chartering, rent, time-charter.
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MODELING OF MASS TRANSFER OF POLLUTANTS IN THE SOIL
page 8-11

In the article it is presented a study of influence of contaminants
that enter the soil taking into account their specific physical and
chemical properties on soil taking into account its internal properties
and processes (the process of sorption, chemical interaction, etc.).
The factors that affect the process of mass transfer of pollutants in the

soil are determined. Accounting of these factors in the mathematical
model of mass transfer of solutes in the soil will give an opportunity
to assess the dynamics of migration of contaminants in the soil during
the filtering process.

It is proposed a two-dimensional profile mathematical model
of waste water filtration process into the depths of soil based on its
properties. The implementation of this model will allow to calculate
the concentration profile of contaminated substances in the liquid
and solid phases at different times, that is obtained an objective un-
derstanding of the process of changing the concentration of impuri-
ties in the waste water in the process of mass transfer in the soil layer.

Keywords: waste water, filtration process, soil, mathematical
modeling, mass transfer, kinetic equations.
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DEVELOPMENT OF RESOURCE DISTRIBUTION MECHANISMS
BETWEEN SHIPS AT OPERATIONAL WORK PLANNING OF
STEVEDORING COMPANY
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The primary goal of industrial — operational planning in the
port is establishing the volume and character of reloading works for
the planned period, distribution of technical and human resources
and developing the actions for performance of this amount of works.
In the article it is considered mechanism of industrial — operational
planning of works of the stevedoring company.

In accordance with the considered resource distribution mecha-
nisms in the ship handling in the port are opening up new possibilities
in monthly handling plan of ships; ship handling in shift day time;
compiling an optimal handling plan for each ship.

The functioning of the resource distribution mechanism consists
of three stages.
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I. The main manager of cargo area informs the chief stevedore
about resource distribution mechanism (the number of distributed
resources, processing requests of chief stevedore and priorities
of ships).

I1. The main stevedore is reporting requests on resources for ship
handling.

III. In accordance with the established procedure the main ma-
nager of cargo area distributes resources between ships.

This mechanism is used in all kinds of operational planning in
the port that allows to create a single system of continuous planning
of ship handling.

Keywords: ships, sea port, stevedoring company, operational plan-
ning, technical resources, human resources, mechanisms for resource
distribution.

References

1. Vetrenko, L. D., Ananyina, V. Z., Stepanets, A. V. (1989). Organiza-
tion and technology of transfer processes in seaports. Moscow: Trans-
port, 270.

2. Ananyina, V. Z., Makushev, P. A. (2004). Justification of the struc-
ture of labor port cargo handling units. Methods that facilities of
management development of transport system, Issue 8, 150—166

3. Olefir, I. M. (2004). Formation principles of organization of steve-
doring operations. Development of methods of management and ma-
nage is on a transport, Issue 18, 84—104.

4. Magamadov, A. R., Makarenko, A. E. (2004). Methodological prin-
ciples of technological schedules development of ships in the ports.
Methods that facilities of management development of transport sys-
tem, Issue 8, 166—179

5. Magamadov, A. R., Makarenko, A. E. (2005). Analysis of system ope-
rational management of ships in ports. Methods that facilities of ma-
nagement development of transport system, Issue 10, 131-150.

6. Holodnyakova, A. S. (2010) Hierarchy management the process of
technological line stevedoring company. Development of methods of
management and manage is on a transport, Issue 16, 93—107.

7. Mahurenko, G. S., Holodnyakova, A. S. (2009). Simulation of the
management hierarchy of cargo operations. Development of methods
of management and manage is on a transport, Issue 31, 59—83.

8. Makushev, P. A., Cholodenko, A. M. (2008). Simulation of the boot
process port. Methods that facilities of management development of
transport system, Issue 8, 189-206.

9. Postan, M., Savelyeva, 1. (2014). Method of equilibrium solution
finding for port’s operators in competitive environment of oligopoly
type. Technology Audit And Production Reserves, 4(2(18)), 58—63.
doi:10.15587,/2312-8372.2014.26296

10. Henesey, L. (2004). Enhancing Container Terminal Performance:
A Multi Agent Systems Approach. Kaserntryckeriet, Karlskrona, Swe-
den. Available: http://www.bth.se/faculty/lhe/Lic.pdf

11. Novikov, D. A. (1999). Mechanisms of multi-level organizational sys-
tems. Moscow: Fund «Management problems», 150.

12. In: Novikov, D. A. (2011). Management mechanisms. Moscow:
URSS (Editorial URSS), 216.

SYSTEMS AND CONTROL PROCESSES

ABOUT THE INFLUENCE OF INTERCEPTING PARKING ON
TRAFFIC FLOWS IN KHARKIV

page 19-22

At that time the actual direction to reduce traffic load trans-
port networks in the largest cities is organization of «intercepting»
parking. This article presents an analysis of the research on the
organization of «intercepting» parking in cities. The main steps of
the developed technique of investigation of «intercepting» parking
influence on the parameters of traffic flow in the city of Kharkov
are given. This methodology is based on the modeling of transport
streams using a mathematical model of transport network load. Ac-
cording to the simulation results, based on a variation of the flow of
«intercept» to «intercepting» parking lots, the mathematical models
of changes in the characteristics of traffic flows are developed. The
dependence of the total running and the average time of movement
on the transport network on the intensity of the use of «intercepting»
parking are determined. These models allow making the quantitative
estimates of the effect of «intercepting» parking on the characteris-
tics of the traffic flow. The obtained results can be used to justify the
feasibility of the organization and the necessary capacity of «inter-
cepting» parking.

Keywords: transportation network, parking, traffic flow, traffic
modeling, traffic.
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DEVELOPMENT OF SOFTWARE AND HARDWARE DEVICE OF
AUTOMATED SYSTEM OF THE PROCESS STABILIZATION OF
ARC DIMENSIONAL PROCESSING

page 22-28

This article discusses the implementation of software and
hardware device of automated system of the process stabilization
of arc dimensional processing on EDM machines and some results
of our research in this area are given. The main aim of research
is to develop a functional structure of the program software and
hardware devices and then checking its performance. Software and
hardware device controller, based on a programmable logic control-
ler, controls the automated electric supply tool electrode for EDM
type of AMH-1.

It is given the dependences that describe the control law ac-
cording to which the programmable logic controller stabilizes and
supports the arc parameters.
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The use of modern process control systems of EDM allows pro-
cessing the materials with higher energy efficiency and less resource
consumption.

This paper proposes a variant of the problem solution of auto-
mated system of the process stabilization of arc dimensional process-
ing.

This system allows to automate the process of finding and
maintaining the feed rate of the tool-electrode in an area close to the
quasi-optimal performance of the process.

The investigation results can be used by designers in the field
of process automation of tool electrode submission during EDM
machining of metals.

Keywords: stabilization process, arc dimensional processing, pro-
grammable logic controller, the supply electrode.
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AUTOMATIC CLEANING SYSTEM OF SAMPLE PREPARATION
OF FLUE GAS TESTER
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It is shown a detailed description of the operation of the auto-
matic cleaning at different modes and levels of concentration of dust
and gas stream pollution of flue gas.

The basis of an automatic cleaning system of dust filters before
gas analyzers based on the principle of a closed system of automatic
control. The system constantly compares the real current flow rate
with a fixed current pre-entered in the control unit. The control unit
sends a signal to the switching system of solenoid valves when redu-
cing the flow of the sample, due to contamination (clogging) of filters
below a fixed level and with the help of flow booster begins to reverse
blowing of dust filter from dust in the chimney.

During investigation it is found that the best operation mode of
system actuation is a 25-30 % decrease in the expense of the nomi-
nal value of the primary sample flow while «clean» filter. Another
important feature of the system is the choice of performance and
power of flow boosters for blowdown. The power of flow booster was
1,5-2,0 kW during investigations on the smokestacks of coal boilers,
TPC with the dust concentration of 120—150 mg/m? with ensuring
a flow rate of smoke samples in the range of 8—10 1/min.

The proposed system is simple in construction, does not require
a significant investment for its implementation and provides auto-
matic cleaning of dust filters without operator. Automatic cleaning
of filter dust is recommended for stationary systems for monitoring
the concentration of toxic components of flue gases for industry,
energy, cement, brick and asphalt concrete plants, everywhere where
the treatment and control of flue gas is carried out by gas analyzers.

Keywords: filter, gas analyzer, sample, gas, valve, flow meter, flow,
dust, cleaning, control, schedule.
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EXPERT-PROBABILISTIC PROGNOSTICATION OF
PRODUCTION PROCESS QUALITATIVE INDEX OF RADIATION
BIOENGINEERING RECORDERS

page 32-36

Extension of the fields of application and increasing the content
of radioactive isotopes in the biosphere, as well as changes in their
qualitative composition, increase the risk of radioactive contamina-
tion of the human environment and have an adverse impact on life
processes. Extremely important the pollution control of environ-
ment by radioactive substances in the general system of nature
protection and development of high-quality technical resources
for its implementation. The main elements of dosimetry equipment
and other means of measuring ionizing radiation in nuclear power
engineering and biomedicine, with which this control is carried
out, are detectors that generate certain signals, which detect and
characterize parameters of ionizing radiation. The sensitivity of
the measurements, as well as most of the accuracy characteristics
of the detectors to a large extent depend on the excellence of their
design, quality manufacturing and operating modes. Therefore, the
use of Bayesian methods is an urgent task for classification, regres-
sion forecasting and recovery required for operating of probabilis-
tic characteristics of quality assurance in the actual processes of
production.

The article discusses aspects of the application of Bayes’ theorem
on the conditional probability of certain events for a given probabi-
lity of another event to address improving quality indicators in the
production of bioengineered destination and particularly recorders
of ionizing radiation.

Keywords: Bayesian approach, quality improvement, radiation
recorders, bioengineered products.
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DEVELOPMENT OF THE DIAGNOSTICS ALGORITHMS OF THE
WATER CHEMISTRY CONDITIONS AT THE NUCLEAR POWER
PLANT SECOND CIRCUIT

page 37-41

Based on the investigations, it was found that the maintenance
quality of water-chemistry conditions (WCC) of secondary circuit of
nuclear power plant WWER-1000 is evaluated using such indicators
as the rate of corrosion of structural materials, the amount of deposits
on the inner surfaces of equipment and the amount of liquid waste
that can cause damage to the environment.

To minimize the performance by listed indicators now it is used
a data support, such as pH, electrical conductivity, concentration of
corrective additives within the established norms. But only support
of values of WCC quality indicators makes it impossible to comple-
tely eliminate the occurrence of corrosion processes and the forma-
tion of deposits of impurities in the second circuit.

Therefore, it is set the task to develop a strategy management
that will minimize corrosion rate of the secondary circuit equipment
and the number of deposits on the surfaces of process equipment for
WCC optimal control.

In this paper it is analyzed the causes of accidents at nuclear
power plants and the principles of decision making by operational
staff during these accidents. Special attention was paid to develop-
ment of basic diagnostics of WCC algorithm that will reduce errors
of decision making by operational staff.

As a result of researches it is developed a complex of logic
models for the evaluation of violations of WCC maintenance. Based
on the decisions obtained by logical model, the authors developed
a strategy to control the formation of appropriate control actions
that will reduce the degree of corrosion damage to construction
materials of equipment and, as a result, avoid emergency modes of
power plants.

Keywords: diagnostics of water-chemistry conditions, logical
models, liquidation of emergencies.
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DEVELOPMENT OF METHOD FOR DETERMINING
PARAMETERS OF REGULATOR FOR CONTROLLING THE
ASTATIC OBIJECT OF THIRD ORDER

page 41-45

The process of designing the automatic control systems is con-
sidered and its main stages are analyzed. The basic laws of regulation
and regulators, developed on their basis, are characterized. Types
of automatic tuning of regulators consist in three fundamentally
important stages: identifying the control object, calculation regula-
tor parameters, more accurate tuning of regulator. Existing methods
of regulator choice are considered. It is proposed a new calculation
method of regulator parameters to control by astatic object of the
third order with astaticism equal to one. The analysis of the qualita-
tive characteristics of the obtaining system is conducted. It is shown
that the quality control process is provided using proportional dif-
ferential control law. It is shown that the calculated parameters of
proportional differential regulator provide almost smooth change of
initial coordinates of control object, indicating the feasibility of using
the proposed method.

Keywords: automatic control system, regulator, control object,
astaticism, transfer function.
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DEFINING AND CLASSIFICATION OF THE SOFT PROJECTS AS
A BASE FOR THEIR SCOPE PLANNING

page 46-52

In this paper we investigate a new class of soft projects, the main
feature of which is a significant presence of personality in the design
product and its defining role in the use of this product. Today, basic
knowledge of soft projects is not enough to effectively manage, al-
though the number of such projects is constantly increasing. The aim
of research is to extend the existing knowledge about the nature of
the soft projects and further their use as a basis for identifying fea-
tures of planning their content. To achieve this aim we used methods
of analysis, synthesis, graphical modeling.

According to the results, the conditions for a successful con-
sumption of product of soft project formed at the time of its creation
by changing (formation, development) the necessary worldview
competencies of future consumer. On this basis it is formulated
the definition of soft project. By means of the proposed model it
is shown that a key feature of the classification of such projects
depends on two parameters simultaneously — the degree of novelty
of variable competence and presence of personality in the product of
design. It is shown that the category «competence» for soft projects
is considered as a management. Its application for planning the con-
tent of soft project involves determining the set of work packages,
as well as their rational interconnectedness and duration. In this
regard, further development is existed for the traditional model of
presentation of hierarchy structure of the project works. The fea-
tures of its use for educational projects with high degree of softness
are considered. It is formulated a hypothesis about the dependence
of the duration of work packages, rational correlation types of work,
as well as rational forms of realization of the types of works from
the heterogeneity of the importance of generated competencies for
multiple users.

The proposed model, findings and the postulates allow use the
traditional tools of content planning for particular class of soft pro-
jects. However, this requires additional experimental verification and
refinement.

Keywords: soft project, competence, service, hierarchy structure
of works, product-consumer.
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INVESTIGATION OF INTELLIGENT CLASSIFICATION OF
CURRENT TECHNICAL CONDITION OF THE GAS TURBINE
ENGINE

page 53-57

The structure of diagnosing the technical condition of the gas
turbine engine (GTE) is given. It is proposed a method of trai-
ning the intellectual automated system of diagnostics and control
reconfiguration (IASDCR) by GTE modes based on integration of
fuzzy logic and neural networks. The theoretical and experimental
capabilities of TASDCR classification of current condition of GTE
in specific operational situations are proposed. It is designed and
synthesized the structure of TASDCR GTE, based on the proposed
model. The method provides the ability to customize such systems
for the diagnosis and management of different types of GTE recon-
figuration during their operation, thereby increasing the reliability
of classification and prediction of residual life, and prevents the
transition of emergency situation in catastrophic situation. The
expediency of using hybrid TASDCR based on radial basis networks
and fuzzy logic theory, which allowed to classify the vibrational state
GTE DR-59L with a probability of 0,96 and GTE DT-71P with
a probability of 0,92.

Keywaords: gas turbine engine, intelligent system, control recon-
figuration, diagnostic system, technical condition.
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INFORMATION AND CONTROL SYSTEMS

GOAL TREE MODEL DEVELOPMENT OF INFORMATION
CONTROL SYSTEM OF MINI-HOTELS AND ITS CONTENT

page 58-64

Today the majority of domestic mini-hotels have difficulty in
choosing and implementing of ICSH.

This article is devoted to the development of the ICSH goal
tree model because it is the first and most important and key step to
determine the ICSH effectiveness. The authors have considered the
problem of the introduction of IT in the hospitality and tourism busi-
ness. The requirements for automated ICSH are analyzed. The main
steps in the process of development and implementation of ICSH are
determined. It is proposed context diagrams describing the structure
of the system functioning of mini-hotels. The model of evaluating the
effectiveness of ICSH is proposed. Solution of this problem allows
the supervisor to mini-hotels make the right decision when choosing
and implementing of ICSH.

Through technical exchange of data for managers of mini-hotels
now easier to create and sell packages of services to clients, solve
problems of financial and operational management, marketing plan-
ning, improve competitiveness and expand its range of services.
Applying ICSH, Internet, IT technologies, visionary hoteliers are
able to maintain and develop the hotel business, improve service
quality, increase competitiveness, reduce the cost of executing busi-
ness processes. Automation services purchased a complex format
and will affect all processes of functioning of mini-hotels and the
relationship with the guests. Creation of integrated hotel information
network, the center of which is a modern ICSH, minimizes the need
to duplicate data and avoids errors that occur during manual data
entry. Labor saving one or more employees several times the profit
mini-hotels.

Therefore, it is important the ICSH efficiency and goal tree de-
velopment of IS of mini-hotel.

Keywords: goal tree, information system effectiviness, informa-
tion technology, hotel business.
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METHOD OF GENERATING HIGH-POWER MICROWAVE
NANOSECOND PULSES

page 64-68

The development of communication technology, radar, mate-
rial processing, etc. stimulates the creation of powerful generators of
microwave radiation with nanosecond pulse duration. A new method
for generating microwave pulses of nanosecond duration is pro-
posed. This method is based on the property of the redistribution of
charges in the coaxial line with a multi-element core. The paper takes
into account the time delay of fuse switching. Pulse power increases
with delays of up to 5ns. Pulse parameters depend on the profile
of a multi-element core generator. On the criterion of maximum
generator power the parameters of multi-element generator core
construction are optimized. In view of the analysis pulse generator
construction, which consists of four sections, has been created and
tested. As a result, studies have shown that under the optimization
of generator construction parameters the generator gain increases in
power by 11 times.

Keywords: pulse generators of impact excitation, the microwave
pulses of nanosecond duration.
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PECULIARITIES OF HARDWARE IMPLEMENTATION OF
GENERALIZED CELLULAR TETRA AUTOMATON

page 68-74

Cellular automata are widely used in many fields of knowledge
for the study of variety of complex real processes: computer engi-
neering and computer science, cryptography, mathematics, phy-
sics, chemistry, ecology, biology, medicine, epidemiology, geology,
architecture, sociology, theory of neural networks. Thus, cellular
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automata (CA) and tetra automata are gaining relevance taking into
account the hardware and software solutions.

Also it is marked a trend towards an increase in the number of
possible states of CA that led to the emergence of new types of CA,
which are united in this paper under a common name — postbinary
cellular automata.

This article proposes a variant of generalized structure of CA
cell using asynchronous data storage device, software configurable
via the user interface. Several ways of hardware implementation
of initial values record in register of the cell status and read the
results from the current layer of states in the register of reading
the results: serial, block, using a layer of initial states through di-
rect serial or block addressing, or cascade addressing on the basis
of tetracodes. It is considered the CTA structure when used as
a coprocessor in the local computers. At the same time the detailed
descriptions are given, problems are identified, corresponding
schematic structure are given. It is considered in detail the gene-
ralized block diagram of a multi-layer cellular automaton and it is
proposed a generalized block diagram of a multi-layer CA cell that
improves performance and extended functionality compared with
the known CA.

The main advantage of the proposed implementation of cellu-
lar automata is functional diversity of elements and flexibility, the
ability to change the laws of transitions immediately in all cells (ma-
trix elements). Therefore, CA mass production (as well as CTA) on
this technology can get a testing ground for numerous experiments
in various fields of science.

Keywords: postbinary cellular automaton, tetra automaton, ad-
vanced code-logical basis, data storage device, cell, tetracode.
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