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ECONOMICS AND MANAGEMENT OF ENTERPRISE

RESEARCH OF EMPLOYEES’ MOTIVATIONAL POTENTIAL IN
THE SOCIAL MANAGEMENT SYSTEM
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The process of motivational potential of the enterprise in the
social management system is discussed in the article. The main
aim of the study is to develop structure and relationship elements
that create the concept of employees’ motivation and justifica-
tion of its implementation. The elements that create the concept
of employees’ motivation are discussed. Principles that facilitate
the practical implementation of this concept are: consistency,
effectiveness and objectivity. The presented concept allows to
identify internal and external factors of influence on behavior and
needs of employee, establish factors that inhibit the development
of employees’ motivational potential to find ways to neutralize
them; provide development of employees’ motivational potential
by establishing optimal ratio between wages and productivity
of employees. The method and algorithm designed to select the
integrated management tools enhance the motivation of the orga-
nization on employees. The research results can be applied to the
heads of commercial enterprises and scientists studying the moti-
vational potential in the system of employees’ social management.

Keywords: motivational potential, development, social ma-
nagement, concept, elements, principles.
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FORMATION OF THE SYSTEM OF CONTROL INDICATORS OF
EXTERNAL FUNDRAISING FOR ENGINEERING ENTERPRISES

page 8-11

The method of forming the system of process indicators for
external fundraising is considered in the article. The main aim of
the study is to determine the key aspects of the control system
and the development of sets of indicators on which it is advisable
to monitor the processes of external fundraising. Therefore, it
was revealed that system of indicators for monitoring external
fundraising should help the enterprise adapt to the external
business environment and facilitate the financing regulation
processes of industrial and economic activity. The key task of
control is matching external fundraising processes to established
strategic, tactical and operational objectives of the company.
It was developed the complex system of external fundraising
indicators, which consists of four groups of indicators: activity,
structure, risk and overall effectiveness that allows monitoring
adverse changes in key parameters of external fundraising and
effectively adjust the process of implementation of management
decisions on external fundraising for engineering enterprises.
Research results can be applied by financial managers to access
the administrative decisions in the process of fundraising from
the external sources.

Keywords: external fundraising, control of external fundrai-
sing, fundraising indicators.
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MATHEMATICAL METHODS, MODELS AND
INFORMATION TECHNOLOGIES IN ECONOMICS

SOLUTION OF OPTIMIZATION TASKS BY MEANS OF GOOGLE
SPREADSHEETS

page 12-15

This paper explores the possibility of using free cloud services
such as Google Drive to create the economic and mathematical

tools to practice their constant use in small and medium busi-
ness. The main aim of the research is to develop a methodology
and best practices for solving optimization problems by means
of cloud technologies. Using modern means of communication
allow employees collecting and analyzing data without intending
to a specific office and computer. This article is an example of
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creating a virtual template that allows you to quickly calculate
the best routes between the cities of Ukraine, which are selected
by the user. It is proposed to create in Google spreadsheets like
patterns using an arsenal of built-in features, add-ons including
the creation of js macros to promptly solve the repetitive busi-
ness tasks. The research results can be used by managers of small
firms engaged in marketing, service of geographically distributed
sites and so on.

Keywords: cloud services Google Drive, Google spreadsheets,
Solver add-in, traveling salesman problem, the best route.
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INFLUENCE EVALUATION SIMULATION OF FACTORS ON
PERFORMANCE INDICATORS OF ORGANIZATIONAL AND
TECHNOLOGICAL OBJECTS BASED ON THE SEASONALITY OF
PRODUCTION

page 15-17

This article discusses the use of statistical methods to in-
vestigate the influence of factors on performance indicators of
organizational and technological facilities, taking into account
the seasonality of production in different industries (chemical,
food, etc.). The main aim of this study is to develop a model of

influence of factors on performance indicators of organizational
and technological facilities, taking into account the seasonality
of production, which is based on the methods of correlation and
regression analysis. Using these methods allows quantifying
the relationship between values in environment where there
are a great number of factors, some of which are unknown. This
article discussed the presentation of changes in performance
within the seasonal organizational and technological facilities
due to changes in the accounted factors with an average impact
of unaccounted factors. The model allows making alternative
scenarios for the strategic management of organizational and
technological objects, taking into account the seasonality of
production. The model is recommended for use in the develop-
ment of automated control systems of technological systems
of continuous type with the seasonal nature of production,
including companies and corporations of the sugar industry. The
research results can be applied in decision support systems for
the sugar industry.

Keywords: performance indicators, organizational and tech-
nological object, seasonality of production.
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POWER AND ENERGY SAVING

STUDY OF ELECTROMECHANICAL AND THERMAL
TRANSIENTS DURING STARTING OF INDUCTION MOTORS

page 18-25

This article presents the results of analytical studies of elec-
tromechanical and thermal transients during starting of induc-
tion motor with cage rotor in conditions of low voltage. The aim
of the research is improving the operational reliability of induc-
tion motor with cage rotor in conditions of low voltage by deve-

lopment of technical devices for diagnostics based on theoretical
foundations of electromechanical and thermal transients at star-
ting. As a result of the research the theory of transient electro-
mechanical and thermal processes in induction motor with cage
rotor in conditions of low voltage is found a further development.
For the first time it is proposed the starting mode evaluation
parameter of system «induction motor — working machine» —
the ratio of the moment of inertia of the system to the nominal
moment of induction motor. For the first time it is grounded the
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parameter of diagnosing transient thermal processes at starting
of induction motor in conditions of low voltage — extra thermal
insulation depreciation in the period after starting. For the first
time it is grounded the criterion of extra thermal insulation
depreciation in the period after starting — squared power mo-
mentum of inrush current, which can be taken as a diagnostic pa-
rameter. Investigation of thermal insulation depreciation showed
that the thermal transient at the start is adiabatic. Main thermal
insulation depreciation is accounted for period after starting. The
dependence of extra thermal insulation depreciation on squared
momentum of inrush current allows selecting set point value of
squared power momentum of inrush current of proposed device,
which will facilitate the starting mode of the motor.

Keywords: clectric motor, electromechanical, thermal, tran-
sient, low voltage, starting.
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DEVELOPMENT OF METHOD FOR OPERATION SUPPORT OF
THE COGENERATION SYSTEMS ON BIOGAS FUEL

page 26-31

It is developed a method of maintaining the temperature
of the local water temperature during measurement of return
water temperature and heater coolant temperature in the inlet
and outlet of the engine cooling circuit from the heat exchanger
on the basis of the proposed cogeneration system. Decisions
on changing the number of plates of the heat exchanger while
maintaining a constant coolant flow rate allows to coordinate the
discharge-charge of the biogas plant, unloading of the fermented
wort, loading of the fresh material and charge-discharge of a co-
generation system using a heat pump for which fermented wort is
low-grade energy source. For example, when using the proposed

method of coordination of production and energy consumption in
the cogeneration plant, for example, GTK 35 M type with a pri-
mary capacity 112 kW, which consumes 352,5 m®/day of biogas,
it is possible to obtain biogas savings — 25,4 thousand m3/year
that by increasing the marketability of the biogas plant to
13,94 % makes it possible to reduce the cost of production of
electric energy and heat up to 20-30 %. Annual energy savings
in terms of fuel equivalent is 19,5 tons, and the cash equivalent of
additional produced energy is about 100000 UAH /year.
Keywords: cogeneration system, biogas fuel, heat pump.
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DEVELOPMENT OF MODELS AND METHODS OF PARAMETERS
OPTIMIZATION OF RELIABILITY IMPROVING SYSTEM IN
10 kV BRANCHED NETWORKS

page 31-38

Different devices, such as signs of damaged areas, line dis-
connectors, circuit bus-sectionalizing machines and devices for
automatic entry of reserve are used to improve the reliability of
power supply to consumers in the 10 kV distribution network.
Optimization of means of improving reliability is an urgent task.
However, existing calculated methods does not take into ac-
count the possibility of installing the network of several types of
devices or require to perform a large number of iterations when
searching for the optimum scheme of their deployment.

To solve this problem it is proposed a mathematical model
for evaluate electricity shortage and average time of search fault
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location to take into account the existence of different means for
improving the reliability of the network.

The importance of these results lies in the fact that based on
the proposed model has been developed computer program that
allows automatically searching for the optimal layout of devices
in a redundant and non-redundant power lines.

Keywords: distribution electric network, reliability, sectiona-
lizing, efficiency, optimization.
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MECHANICAL ENGINEERING TEXNOLOGY

KINETICS INVESTIGATION OF CHANGING THE OIL FILM
THICKNESS DEPENDING ON THE MATERIAL OF FRICTION PAIRS

page 39-41

This article discusses the problems of dependence of changes
of the effective viscosity of the ATF synthetic gear oil depen-
ding on the material of friction pairs. The aim of this article is to
investigate the factors influencing the carrying capacity of the
oil film. Tests were conducted on CMII-2 friction machine on
the rollers, which are made of 40X steel (HRC =40) and IIIX-15
steel (HRC =60) at loads 6, = 450, 570 and 680 MPa. Starting
bulk oil temperature was 18 °C. The thickness of the lubricating
layer was measured by the fall of a normal glow discharge. It was
proved that a decrease in the hardness of contact surfaces leads
to dominance in contact elastohydrodynamic factors of growth of
the total thickness of the lubricating layer at the pushing, which
is associated with a decrease in pressure-viscosity oil coefficient
correlated growing influence of the dimensionless parameter of
the material. The research results can be used in laboratories,
manufacturers of lubricants in forming or improving their com-
position. From the kinetics analysis of formation of the lubri-
cant layer at the contact surfaces of different hardness we can
conclude that on the carrying capacity of the oil film in contact
affect rheological characteristics of the oil and the dimensionless
parameter of the material which depends on pressure-viscosity
oil coefficient.

Keywords: oil, lubricating layer, viscosity, boundary layer.
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THE PROBLEMS OF PROVIDING OPERATIONAL RELIABILITY
OF DRILL STRING ELEMENTS

page 41-44

Critical review of the literature and publications towards
research aimed at solving the problem of providing operational
reliability of drill string (DS) are conducted in the article. The
analysis concluded that no single approach to solving problems
and studies that have focused primarily on the practical applica-
tion of the theoretical foundations and constantly connected
with results of their industrial implementation.

The first priority in solving scientific and technological
problems is to develop an algorithm to ensure operational DS
reliability that would allow as quickly as possible to assess the
actual burden and the failure risks of its elements.

The second stage is improving the system of registration of
actual loads acting on DC and system of their processing as well
as operating time monitoring system of DC elements from the
date of receipt in the drilling company and until disposal.

To develop a method for assessing the risk of failure of DS
elements considering the accumulated information at the design
stage and directly in the process.

The study can be used to improve forecasting methods and
assessment of resource of DS elements.

Keywords: arrangement of drill string bottom, reliability,
durability, resource.
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OPTIMIZATION OF MODES OF PLASMA TREATMENT CRANE
RAILS
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Crane operation is accompanied with wear and tear of
rails and crane wheels. Actual direction is the renovation and
improvement of efficiency of these parts. Modern technologies
of restoration of wheels and rails provide surface deposition or
treatment with high-frequency currents. A promising direction
is a surface treatment of highly concentrated streams of energy:
with a laser beam, plasma jet. It is proposed to increase the ef-
ficiency of crane rails of surface plasma treatment. The work was
carried out on the selection of treatment regimens. Simulation of
the thermal impact of the plasma jet on a solid body of a complex
shape was performed. Defined were multiple ranges of plasma
hardening regimes that meet the requirements of production. The
structural transformation of the material in the crane rails plasma
treatment was investigated. It is concluded that in carbon and
low alloy crane steels plasma exposure zone is characterized by
a high degree of dispersion hardened structure and higher tough-
ness as compared to the quenching with high-frequency cur-
rent. Both shift (within the upper zone of plasma influence) are
realized, and fluctuation (in the lower zone of the plasma effect)

mechanisms of phase transformations. With high-speed plasma
heating is a major transformation of granular or lamellar pearlite
into austenite. The level of operational properties of hardened
steel, which is achieved in this case is determined by the kinetics
of the completeness and pearlite — austenite transformation. For
carbon and low alloy rail steels plasma hardening of achievable
properties can effectively replace the bulk hardening, hardening
by high-frequency, or surface deposition. The range of conditions
for plasma treatment was determined which allows to obtain
a surface layer with a certain performance properties.

Keywords: rail, crane, plasma, structure, transformation,
work-hardened layer, hardness.
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