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It has been proposed to use power losses as an additional energy
parameter to complement basic energy indicators in determining the
short circuit mode in a traction power grid. Three techniques have
been reported to determine the transitional characteristics of an elec-
trical network, which are based on methods of approximation, dis-
crete electrical engineering, and spectral analysis. The need to con-
struct these methods is predetermined by the non-stationarity and
nonlinearity of electrical parameters for traction networks, which
could form uncertainty in the moment of a short circuit occurrence.

The input data to determine the energy characteristics and loss-
es are the functions of transitional voltage and transitional current,
measured at the clamps of the switchgear to which power conductors
of the traction network are connected. Based on the experimental
measurements and the reported methods, we have calculated basic
energy parameters of the network, as well as losses, at different short
circuits.

Results of our calculations show that during short circuits in
a traction network the quantitative values of energy indicators and
unproductive losses make it possible to unambiguously assess the
mode of network operation. The obtained results also make it pos-
sible to determine the actual load on protective switching devices at
short circuits in a traction network.

The proposed methods could be applied when developing com-
puter models of traction networks in order to study them and
perform engineering calculations. They could also be applied while
designing new or reconstructing current DS traction networks, in
order to more accurately substantiate design solutions. In addition,
the proposed methods could be employed when constructing new or
improving the existing samples of protective switching equipment.

Keywords: transitional process, short circuit, energy losses,
energy indicators, spectral analysis.
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The influence of unadjustable-speed AC drive and adjust-
able-speed DC drive of the drydock main pumps on the net-
work of the Okean shipyard (Ukraine) is investigated in MatLab
SimPowerSystems.

To accurately simulate deep-bar induction motors, the own
method of determining the parameters of the T-shaped equivalent
circuit and viscous friction coefficient of a virtual motor according
to catalog data is used. This method is based on formulas that cor-
respond to the T-shaped and refined L-shaped equivalent circuit. It
is proposed to introduce the corrected values of the initial starting
and critical torque ratio into the calculation. The rated power factor



is determined indirectly and compared with the catalog value. The
dependences of rotor resistance are approximated by elementary
functions, which provide almost constant values of these parameters
at subcritical slip values.

As a result of the simulation, it became clear that even with the
alternate starting of unregulated electric pump units, there is a sig-
nificant voltage drop in the network.

The mathematical model of DC drives was built with a common
dual-circuit automatic speed control system. A resonance filter is in-
cluded at the input of each synchronized 6-pulse generator, thereby
eliminating possible errors in operation.

The simulation results prove that during the operation of DC
drives, there are switching voltage variations in the network, sub-
stantially non-sinusoidal current consumption and reactive power
consumption. Given the stray capacitance of the cable line, high-fre-
quency voltage fluctuations occur, which are dangerous for electric
equipment.

Through the use of the harmonic filtering and reactive power
control device, these negative phenomena can be eliminated, thus,
the DC drive will surpass unadjustable-speed induction motor drive
in many respects. To minimize reactive power consumption, an auto-
matic control system with an integrated variable gain reactor power
controller can be used.

Keywords: induction motor, catalog data, direct current, PI
controller, specific capacity, harmonic filtering and reactive power
control device.
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The traction electric drives for electric rolling stock of alternat-
ing current employ the diode and thyristor rectifiers that predeter-
mine a series of shortcomings. These include the significant emission
of reactive power and higher harmonics of currents to the contact
network, as well as the impossibility of implementing electricity
recuperation to the contact network. In this regard, it is promising
to use single-phase four-quadrant active rectifiers with a correction
of power coefficient. The advantage of these converters is ensuring
a power coefficient close to unity, the implementation of the sinusoi-
dal input current, as well as the possibility of implementing electri-
city recuperation to the power network.

In the systems of control over active rectifiers quite common are
the control systems with hysteresis modulation. However, hysteresis
modulation predetermines the need to implement high and variable
frequency for switching power keys, which negatively affects power
losses in a transducer. Therefore, a control system with improved
hysteresis modulation has been proposed. Due to the improved al-
gorithm for switching power keys the proposed improved hysteresis
control system makes it possible to reduce the number of switching
power switches. That decreases the dynamic losses of power in an
active rectifier, which makes it possible to improve the efficiency of
electric rolling stock in general.

The simulation modeling conducted in the MATLAB 2017b
software has confirmed effectiveness of the proposed modulation
algorithm. In addition, during implementation of the proposed
commutation algorithm there is an improvement in the harmonic
composition of input current. The reduction in the amplitudes of
higher harmonics of input current has been confirmed, as well as the
improvement in the resultant coefficient of harmonic distortions.

Keywords: active four-quadrant rectifier, hysteresis modula-
tion, dynamic losses, energy efficiency, power coefficient.
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The task on estimating the technical condition of a hydrogene-
rator under conditions of fuzzy information has been resolved. To
this end, a series of models have been constructed for the integrated
estimation of the technical condition of a hydrogenerator based on
data about the states of its local nodes. The technical states of local
nodes are determined based on the earlier devised fuzzy models of
the Mamdani type and represent the fuzzy values, which was taken
into consideration in the model for estimating technical condition of
a hydrogenerator.

The fuzzy methods by Mamdani, Sugeno, Zadeh, as well as the
simplified fuzzy inference, were used to build the models. The fuzzy
model by Mamdani has a qualitative base of rules only, which sim-
plifies its construction by an expert. The models based on the fuzzy
algorithm by Sugeno imply a rule base with weight coefficients,
determined by the Saati method. The simplified method and the me-
thod by Zadeh require minimal expert participation when construct-
ing a fuzzy model. Examples of estimating the technical condition of
a hydrogenerator have been considered based on five devised fuzzy
models; the sensitivity of models to the quality and reliability of
input information has been tested.

It has been determined that the most reliable result from es-
timating the state of a hydrogenerator with an error of 1.5-2 % is
produced by models built according to Zadeh method and the sim-
plified fuzzy inference, since they have the least dependence on the
uncertainty of input data on the states of local nodes, which them-
selves were obtained based on fuzzy models. High accuracy of these
models and low dependence on the quality of incoming information
are explained by the minimal participation of an expert during its
configuration. The fuzzy models built using the algorithms by Mam-
dani and Sugeno yield a greater error of 3—4 %. Oure findings could
be used to assess the remaining or spent resource of hydrogenerators,
the probability of their failure over a time interval, and to execute
the risk-oriented control over an electricity energy system and its
subsystems.

Keywords: hydrogenerator, fuzzy logic, Mamdani model, Suge-
no model, Zadeh method, simplified method.
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The current direction of wind turbine development is more on
horizontal wind turbine types because of its efficiency, which is bet-
ter than vertical wind turbines. But there are some advantages of this
vertical wind turbine in the kind of array turbines and small-sized
turbines. In this paper, the research focuses on developing a vertical
wind turbine between Savonius and Darrieus turbines and has a dual
shaft on one wind energy generating unit.

Vertical turbine design with two turbine shafts placed close to-
gether is intended to increase turbine efficiency and increase power
density. But this design also affects the omnidirectional nature of the
vertical single shaft turbine.

This research investigates the change in the omnidirectional na-
ture of the hybrid vertical turbine dual shaft design and the influence
of models of a fin to restore the properties of the omnidirectional
turbine. Then tests the performance between prototype using the
directional fins and without using the directional fins.

Omnidirectional nature is one of the advantages in vertical tur-
bines, but in the design with two axes, the omnidirectional nature
changes and can affect the overall vertical turbine performance.

The experiment results show that the vertical shaft hybrid
turbines still have omnidirectional properties, and the use of fins
increases the TSR (Tips Speed ratio) value of wind speed, increases
the Cp (Power coefficient) of the wind turbine and increases the
mechanical power potential of the turbine.

Keywords: hybrid vertical wind turbine, directional fin, TSR,
Cp, performance.

References

1. Bouzaher, M. T.,, Hadid, M. (2015). Active Control of the Vertical
Axis Wind Turbine by the Association of Flapping Wings to Their
Blades. Procedia Computer Science, 52, 714-722. doi: https://
doi.org/10.1016/j.procs.2015.05.083

2. Kinzel, M., Mulligan, Q., Dabiri, J. O. (2012). Energy exchange in an
array of vertical-axis wind turbines. Journal of Turbulence, 13, N38.
doi: https://doi.org/10.1080,/14685248.2012.712698

3. Johari, M. K., Jalil, M. A. A., Shariff, M. E M. (2018). Comparison
of horizontal axis wind turbine (HAWT) and vertical axis wind tur-
bine (VAWT). International Journal of Engineering & Technology,
7 (4.13), 74. doi: https://doi.org/10.14419 /ijet.v7i4.13.21333

4. Erwin, E., Surjosatyo, A., Sulistyo, N., Meurahindra, M., Soemar-
di, T. (2018). The effect of hybrid savonius and darrieus turbine
on the change of wake recovery and improvement of wind energy
harvesting. Journal of Applied Engineering Science, 16 (3), 416-423.
doi: https://doi.org/10.5937 /jacs16-16582

5. Erwin, E., Soemardi, T. P, Surjosatyo, A., Nugroho, J., Nugraha, K.,
Wiyono, S. (2018). Design optimization of hybrid biomass and
wind turbine for minapolitan cluster in Domas, Serang, Ban-
ten, Indonesia. IOP Conference Series: Earth and Environmen-
tal Science, 105, 012010. doi: https://doi.org/10.1088,/1755-1315/
105,/1,/012010

6. Erwin, E., Soemardi, T. P, Surjosatyo, A., Nugroho, Y. S., Nugraha, K.,
Andayani, R. D., Ismail. (2019). Analysis of near wake recovery scale
model vawt hybrid wind turbin in wind tunnel. IOP Conference
Series: Materials Science and Engineering, 508, 012068. doi: https://
doi.org/10.1088,/1757-899x/508/1,/012068

7. Wood, D. (2011). A Catalogue of Tail Fin Shapes for Small Wind
Turbines. Proceedings of the ISES Solar World Congress 2011.
doi: https://doi.org/10.18086/swc.2011.31.10

8. Singh, K., Hemmati, A, Wood, D. H. (2012). The Aerodynamic
Characterization of Generic Tail Fin Shapes. Wind Engineering,
36 (5), 493-507. doi: https://doi.org/10.1260,/0309-524x.36.5.493

9. Raikar, N., Kale, S. (2015). Effect of Tail Shapes on Yawing Perfor-
mance of Micro Wind Turbine. International Journal of Energy and
Power Engineering, 4 (5-1), 38—42.



10. Matsumiya, H., Tsutsui, Y., Kumeoka, Y. (1985). Optimum shapes for
the tail-wings of wind turbines. Transactions of the Japan Society of
Mechanical Engineers Series B, 51 (470), 3312-3316. doi: https://
doi.org/10.1299 /kikaib.51.3312

11. 1EC, «Wind Turbines Generator System « in Part 2. Measurement

and assessment of power quality characteristics of grid connected
wind turbines (2013).

12. Parajuli, A. (2016). A Statistical Analysis of Wind Speed and Power
Density Based on Weibull and Rayleigh Models of Jumla, Nepal.
Energy and Power Engineering, 08 (07), 271-282. doi: https://
doi.org/10.4236/epe.2016.87026

13. Mohamed, M. H. (2012). Performance investigation of H-rotor
Darrieus turbine with new airfoil shapes. Energy, 47 (1), 522—530.
doi: https://doi.org/10.1016/j.energy.2012.08.044

14. Tjiu, W., Marnoto, T., Mat, S., Ruslan, M. H., Sopian, K. (2015). Dar-
rieus vertical axis wind turbine for power generation I: Assessment
of Darrieus VAWT configurations. Renewable Energy, 75, 50-67.
doi: https://doi.org/10.1016 /j.renene.2014.09.038

15. Hu, D., Du, Z. (2009). Near Wake of a Model Horizontal-Axis Wind
Turbine. Journal of Hydrodynamics, 21 (2), 285-291. doi: https://
doi.org/10.1016/51001-6058(08)60147-x

DOI: 10.15587,/1729-4061.2019.181375
DEVELOPMENT OF A RESOURCE-PROCESS
APPROACH TO INCREASING THE EFFICIENCY
OF ELECTRICAL EQUIPMENT FOR FOOD
PRODUCTION (p. 59-65)

Nataliia Zaiets
National University of Life and Environmental

Sciences of Ukraine, Kyiv, Ukraine
ORCID: http://orcid.org/0000-0001-5219-2081

Volodymyr Shtepa
Polessky State University, Pinsk, Republic Belarus
ORCID: http://orcid.org/0000-0002-2796-3144

Pavel Pavlov
Polessky State University, Pinsk, Republic Belarus
ORCID: http://orcid.org/0000-0001-9001-9298

Thor Elperin
National University of Food Technologies, Kyiv, Ukraine
ORCID: http://orcid.org/0000-0003-0475-5390

Maryna Hachkovska

National University of Life and Environmental
Sciences of Ukraine, Kyiv, Ukraine

ORCID: http://orcid.org/0000-0002-2740-5409

Specific indicators of heat and electric power consumption per
unit of food production have object-oriented properties, since they
are determined on the basis of methods that are suitable only for
a particular enterprise. It is shown that the system approach is the
main approach to increasing the efficiency and reliability of electrical
equipment.

The concept of increasing the efficiency of the use of electro-
technical equipment of food production by optimizing machine time
is proposed. Methods for optimizing machine time for equipment
utilization using a resource-process approach are developed. It is
practically proved that by combining successive Gantt charts along
the time axis from right to left, one can significantly reduce machine
time for transferring raw materials. Thanks to the resource-process
optimization, it became possible to significantly reduce the execution
time of part of the technological task. Such a technique should be

applied separately for all technological units that are consumers or
sources of raw materials, followed by creating an integrated mathe-
matical model and subsequent optimization.

As a result of testing the proposed method, energy saving was
achieved by optimizing the time of use of the electrical equipment of
the baking enterprise. It is found that due to reducing the significant
total idle time of electric motors, inappropriate heating, cooling of
furnaces and compressor operation, the efficiency of electricity use
in food production is increased.

Keywords: electrical equipment, Gantt chart, resource-process
approach, machine time, assortment tasks.
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