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The object of research is the processes of impact fracture of materials of dif-
ferent strengths and rheological properties.

The problem of determining the force and energy parameters remains the
lack of a generally accepted model of the processes of fracture of materials of
different strengths and their rheological properties. In most crushing machines
in the crushing chamber, the destruction of materials is accompanied by impact
loads or is generally shock (impact crushers).

The work includes studies of material destruction using the example of
granite. The analysis of Johnson-Holmquist models was carried out, according to
the plastic fracture model, which is designed to model the behavior of brittle ma-
terials, according to the fracture model of porous materials, especially concretes,
which are subjected to large deformations, high strain rates and high pressure.
It was found that during impact loading, maximum stresses arise on the impact
surface, and also spread along the beam to the inner edges of the supports. The
difference between the internal and kinetic energies for the JH2 body was 9.2,
while for the JHI body it was 15.3 ]. The study on the pendulum impactor allowed
to estimate the energy spent on the fracture of the material sample. It was estab-
lished that if the crack crosses the intergranular boundary due to the action of lo-
cal stress concentration, new cracks appear in the corresponding cleavage planes
of neighboring grains, which require additional energy input to the sample.
To estimate the dissipated energy in the fracture process, it was proposed to

introduce an appropriate resistance coefficient. Based on experimental data,
the resistance coefficient value was established for various rocks. The obtained
research results can be used in the development and study of equipment for
crushing materials. The value of the specific fracture energy can be used to study
dynamic processes in building structures under excessive loads.

Keywords: impact fracture modeling, pendulum impactor, Johnson-Hol-
mquist rheological model, sliding contact energy, impact strength, energy dis-
sipation factor.
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The object of research is the process of gravitational fall of grain during its
movement along a typical transport and technological line at the enterprise. The
problem of the lack of a comprehensive analysis of operational deficiencies of
transport equipment, which leads to mechanical damage to grain, was solved. The
results of a comprehensive research of the impact of free fall of grain from different
heights on surfaces with different physical and mechanical properties are presented.
The relevance of the work is due to the need to minimize post-harvest losses of
grain, which due to equipment imperfections can reach 55-65% of the total volume.

The nonlinear nature of the change in the speed of grain fall under gravity
was experimentally established: on a section of up to 10 m, the speed increases
to 12.4 m/s, after which it stabilizes within 13.3 m/s under the influence of air
resistance. It is proven that the type of material of the surface in contact with the
grain is a determining factor in the intensity of damage. The highest injury rates
(up to 0.6%) were recorded in contact with Hardox 450 steel, while the use of
polyurethane lining reduces the level of damage by 12%. The most trauma-saving
method was recognized as the "grain on grain" method, which provides a reduc-
tion in injury by 54-57%. A direct correlation was established between the angle
of inclination of the surface and the degree of destruction of the kernel: a direct
impact (90°) is critical, which increases the level of macrotrauma by 2-2.4 times.
Using the method of staining with aniline dyes, a hierarchy of vulnerability of the
grain structure was identified, where endosperm microtrauma occurs in any fall
regime. This difference in injury can be explained by the ability of materials to
absorb kinetic impact energy. The appearance of endosperm microtrauma in any
regime indicates the fragile nature of the starch structure of the kernel.

Scientifically based recommendations are provided on limiting the height
of free fall to 4 meters and introducing grain gravity-braking devices to preserve
grain quality.

Keywords: mechanical injury to grain, influence of free fall, speed of wheat
flight, experiment, angle of impact.
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The object of this research is the process of inspecting the camshafts of
internal combustion engines in the context of vehicle repair production. As the
inspection of a camshaft is a highly labor-intensive process due to the need to
measure a large number of its components, there is a pressing need to improve
the efficiency of inspection work.

An approach is proposed for inspecting components with multiple worn
surfaces, which involves determining the wear on one surface and calculating the
wear on another using a regression model that establishes a quantitative relationship
between the wear on the surfaces. This allows for a significant reduction in the labor
intensity of defect detection work without compromising the reliability of the techni-
cal condition assessment of the component. This approach has been implemented
using the example of defect detection on the camshaft of a KamAZ lorry engine.

A hierarchical diagram of the camshaft structure as a system, where its indi-
vidual elements are subsystems, is examined. It is noted that, among the surfaces
of the camshaft, the cams and journal necks are subject to the most intense wear.
A statistical model of camshaft wear has been constructed in the form of a linear
regression equation, establishing a quantitative relationship between the wear of
the journal necks and the cams.

The practical significance of the proposed approach lies in improving the
efficiency of defect detection work by reducing the volume of measurements
by a factor of 2.6, which reduces the labor intensity of defect detection by 40%.
When inspecting a batch of 100 camshafts, this results in a saving of 3,200 mea-
surements, or over 36 hours.

The results of this research have practical significance and are important
for automotive repair enterprises engaged in the repair of internal combustion
engine components.

Keywords: distribution shaft, defect detection, wear measurement, statisti-

cal model, regression equation, quantitative correlation.
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The research deals with the technological process of manufacturing pattern
equipment for pump impellers with curved blades. Pattern equipment is a key
element of foundry production, since it determines the geometry and quality of
the future casting.

The paper addresses the problem of ensuring the dimensional accuracy and
quality of pattern equipment for pump impellers. It is shown that three-axis CNC
machining is limited in the manufacture of curved blades, whereas the use of
five-axis machining centers involves significant costs and higher qualification re-
quirements. Under these conditions, a transition to hybrid technological schemes
becomes justified, combining three-axis CNC milling with additive 3D printing.

The research aimed to develop and substantiate a hybrid technological
scheme for manufacturing pattern equipment. The scheme is based on a rational
division of operations: base surfaces are produced by CNC milling, while com-
plex-geometry elements, namely negative blade sections, are manufactured using
3D printing and digital inspection. The research employs CAD/CAM design,
three-axis CNC machining, additive manufacturing, and measurement-based
control methods. A comparative analysis of conventional and hybrid approaches
was carried out. The hybrid technology ensures geometric deviations of the
base surfaces within 0.1-0.3 mm, while additively manufactured blade elements
achieve deviations within 0.1-0.15 mm. Due to the combination of CNC milling
and 3D printing, the technological route is reduced by 30-40%, and the cost of
pattern equipment decreases by 20-30% compared with five-axis machining.

The proposed scheme can be implemented at industrial enterprises
equipped with three-axis CNC machines and additive manufacturing systems,
without expensive five-axis machining centers.

Keywords: model equipment, working wheels, CNC milling, additive
technologies, digital control.
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The object of research is wear-resistant electroslag coatings formed
on the working bodies of the soil tillage machines in an electric-driven
crystallizer.

The research conducted in the work focuses on eliminating the rapid wear
of plowshares and cultivator paws, which is observed when they are exposed to
abrasive abrasion and impact wear. Farmers have to replace their plowshares and
cultivator paws frequently due to damage, which leads to higher costs for the
farmer’s own capital during his field work.

To increase the service life of plowshares and cultivator paws, 65G and
45 steel were used in various experiments, and various methods were also ap-
plied, including X-ray phase analysis and hardness measurement using HV10.
The results show that the structure of the coating has changed. Laboratory
tests have shown that the matrix has been crushed by 35-40%, with an increase
in the amount of fine carbide by 25%. This change resulted in approximately
a 20% increase in microhardness, which resulted in a significant reduction in
wear intensity from the initial point of 0.73 to 0.79. Field reports show that the
modified partlasts 40% longer than the serial part, and the best sample lasts 100%
longer than the serial part. This result demonstrates that stability is provided by
a fine-grained structure and uniform distribution of carbides, which prevents the
delamination process.

The proposed approach combines thick-layer electroslag deposition with
complex modification of the flux-cored wire. The technology can be used in
agricultural repair enterprises and allows to reduce the total costs of repair and
maintenance of machines by 35-40%.

The obtained results are recommended for the restoration of plowshares,
cultivator paws and other working bodies of the soil tillage agricultural machines
operating under conditions of intensive abrasive wear.

Keywords: electroslag surfacing, wear resistance, microhardness, carbides,

microstructure, plowshares, abrasive wear, resource.
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The effective operation of modern gas systems requires new approaches to
combat hydrate plugs, which limit the flow and cause emergency shutdowns. The
object of research is the process of formation and destruction of gas hydrates in
industrial pipelines under the influence of microwave radiation. The research is
aimed at solving the problem of excessive use of methanol to combat hydrates.
This reagent is very toxic and expensive, and its real costs in the fields of Ukraine
are often 15-20% higher than the norm due to outdated dosing methods.

The results of the work are based on modeling the technological processes of
the Machukhske field (Ukraine) in the Aspen HYSYS program. The most danger-
ous zone of hydrate formation was identified in a 20-meter section immediately
after the throttle when the gas temperature drops to -30.11°C. To protect this unit,
a new design of a removable insert with a magnetron has been developed, which
provides thermodynamic decomposition of crystal hydrates by directly transfer-
ring the energy of the microwave field to water molecules in the flow volume.

A distinctive feature of the development is the creation of a resonant zone
between the choke and the diaphragm, which allows concentrating the field and
accelerating the dissociation of hydrates by 1.5-3 times compared to thermal
heating. The optimized geometry of the diaphragm provides high wave reflec-
tion without a significant increase in the hydrodynamic resistance of the gas flow.

The practical value of the work lies in the possibility of integrating the de-
veloped design of the ultrahigh-frequency electromagnetic radiation device into
low-temperature gas separation units and hydrocarbon collection systems with
a complex temperature regime. The introduction of the device allows maintain-
ing a stable hydrate-free mode of pipeline operation, reducing the consumption
of chemical reagents and increasing the environmental safety of gas production
in Ukrainian fields by minimizing the use of toxic methanol.

Keywords: hydrates, low-temperature separation, microwave radiation,
inhibitors, methanol, gas preparation, energy efficiency.

References

1. Kutnyi, B, Krot, O, Chernetska, I. (2024). Intensification of Hydrate Formation
by Microbubbles. Problems of the Regional Energetics, 4 (64), 200-213. https://
doLorg/10452254/1857-0070.2024.4-64.17

2. Dmytrenko, V. I, Zezekalo, 1. G., Vynnykov, Y. L. (2022). The use of bischofite
in the gas industry as an inhibitor of hydrate formation. IOP Conference Se-
ries: Earth and Environmental Science, 1049 (1). https://doi.org/10.1088/1755-
1315/1049/1/012052

3. Kutnyi, B, Pavlenko, A., Cherednikova, O. (2023). Theoretical Foundations of
Gas Hydrate Synthesis Intensification. Environmental and Climate Technologies,
27 (1), 666-682. htlps://doi.org/10.2478/rtuecl—2023—0049

4. Pedchenko, M., Pedchenko, N, Pedchenko, L. (2025). Reducing the man-made
impact of hydrate formation inhibitors on the environment by applying gas
hydrate technologies. IOP Conference Series: Earth and Environmental Science,
1491 (1). https://doi.org/10.1088/1755-1315/1491/1/012038

5. Dmytrenko, V., Podoliak, T. (2024). Research of methanol content in technologi-

cal flows of facilities that process gas preparation by low-temperature separation

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

method. Technology Audit and Production Reserves, 6 (1 (80)), 46-53. https://
doi.org/10.15587/2706-5448.2024.318926

. Dmytrenko, V,, Zezekalo, I, Vynnykov, Y., Manhura, A. (2021). Efficiency evalu-

ation of using highly mineralized reservoir waters for preventing hydrate forma-
tion of natural gas in the conditions of Zakhidno-Radchenkivske gas-condensate
field. IOP Conference Series: Earth and Environmental Science, 628 (1). https://
doi.org/10.1088/1755-1315/628/1/012015

. Obanijesu, E. O,, Pareek, V., Gubner, R., Tade, M. O. (2011). Hydrate forma-

tion and its influence on natural gas pipeline internal corrosion. Nafta, 62 (5-6),
164-173. Available at: https://hrcak srce.hr/file/104431

. Volovetskyi, V. B, Vytiaz, O. Yu,, Shchyrba, O. M. (2010). Poperedzhennia

vidkladannia hidrativ ta zbyrannia ridyny pid chas produvannia sverdlovyny ta
shleifu. Rozvidka ta rozrobka naftovykh i hazovykh rodovyshch, 1 (34), 160-164.
Available at: http://elarnung.edu.ua/bitstream/123456789/4125/1/986p.pdf

. Sloan, E. D. (1998). Clathrate hydrates of natural gases. New York: Marcel Dekker,

705. Available at: https://www.abebooks.com/9780824799373/Clathrate-Hy-
drates-Natural-Gases-Second-0824799372/plp

Fatykhov, M. A., Akchurina, V. A., Stolpovsky, M. V. (2020). Numbrigal simula-
tion of a thermodynamic process to decompose gas hydrate in a gas produc-
tion well using, radiofrequency electromagnetic radiation. IOP Conference
Series: Materials Science and Engineering, 862 (6). https://doi.org/10.1088/1757-
899x/862/6/062075

Yang, H., Liu, X., Yue, ], Tang, X. (2022). Analysis of factors affecting microwave
heating of natural gas hydrate combined with numerical simulation method.
Petroleum, 8 (3), 391-402. https://doi.org/10.1016/j.petlm.2021.12.003

Bera, A., Babadagli, T. (2017). Effect of native and injected nano-particles
on the efficiency of heavy oil recovery by radio frequency electromagnetic
heating. Journal of Petroleum Science and Engineering, 153, 244-256. https://
doi.org/10.1016/j.petrol.2017.03.051

Bondarenko, V. 1, Sai, K. S., Hanushevych, K. A, Ovchynnikov, M. P. (2015). Ro-
zrobka matematychnoi modeli intensyfikatsii protsesu hidratoutvorennia za re-
zultatamy eksperymentalnykh doslidzhen. Rozrobka rodovyshch, 9 (1), 259-266.
Available at: https://rrnmu.org.ua/pdf/2015/20150906-34.pdf

Vysniauskas, A., Bishnoi, P. R. (1983). A kinetic study of methane hydrate
formation. Chemical Engineering Science, 38 (7), 1061-1072. https://doi.org/
10.1016/0009-2509(83)80027-x

Pedchenko, M. M.; Biletskyi, V.S.(Ed.) (2014). Hidratoutvorennia vuhlevodnevykh
haziv. Poltava: PoltNTU, 182. Available at: https://www.researchgate.net/
publication/338117028_Pedcenko_MM_Gidratoutvorenna_vuglevodn-
evih_gaziv_monografia_MM_Pedcenko_za_red_VS_Bileckogo_-_Poltava_
PoltNTU_2014_-_182_s_ISBN_978-966-616-129-4

Balakirev, V. A, Sotnikov, G. V., Tkach, Yu. V, Yatsenko, T. Yu. (2001). Removal of
asphalt-paraffin deposits in oil pipelines by a moving source of high-frequency
electromagnetic radiation. Technical Physics, 46 (9), 1069-1075. https://doi.org/
10.1134/1.1404155

Fatykhov, M. A,, Idrisov, R. 1. (2007). Degassing of a hydrocarbon fluid in a high-
frequency electromagnetic field. Journal of Engineering Physics and Thermophys-
ics, 80 (3), 630-633. https://doi.org/10.1007/s10891-007-0083-z

Fatykhov, M. A., Bagautdinov, N. Ya. (2005). Experimental Investigation of the
Decomposition of a Nonpolar-Gas Hydrate in a Pipe Under the Action of a Mi-
crowave Electromagnetic Field. Journal of Engineering Physics and Thermophysics,
78 (3), 524-531. https://doi.org/10.1007/s10891-005-0090-x

Sarmento, R. C., Ribbe, G. A. S., Azevedo, L. F. A. (2004). Wax Blockage Removal
by Inductive Heating of Subsea Pipelines. Heat Transfer Engineering, 25 (7), 2-12.
https://doi.org/10.1080/01457630490495797

Li, D-L, Liang, D-Q, Fan, S-S, Li, X-S., Tang, L.-G., Huang, N-S. (2008). In situ hy-
drate dissociation using microwave heating: Preliminary study. Energy Conversion and
Management, 49 (8), 2207-2213. https://doi.org/10.1016/j.enconman.2008.01.031
Tang, L. G., Xiao, R, Huang, C., Feng, Z. P, Fan, S.S. (2005). Experimental Inves-
tigation of Production Behavior of Gas Hydrate under Thermal Stimulation in
Unconsolidated Sediment. Energy & Fuels, 19 (6), 2402-2407. https://doi.org/
10.1021/ef050223¢

s

TECHNOLOGY AUDIT AND PRODUCTION RESERVES — No. 2/1(88), 2026



ISSN-L 2664-9969; E-ISSN 2706-5448

ABSTRACTS AND REFERENCES: ﬁ

ELECTRICAL ENGINEERING AND INDUSTRIAL ELECTRONICS

22. Khan, S. H,, Misra, A. K., Majumder, C. B,, Arora, A. (2020). Hydrate Dissociation
Using Microwaves, Radio Frequency, Ultrasonic Radiation, and Plasma Techniques.
ChemBioEng Reviews, 7 (4), 130-146. https://doi.org/10.1002/cben.202000004

23. Wang, B, Dong, H., Fan, Z,, Liu, S., Lv, X, Li, Q, Zhao, J. (2020). Numerical analy-
sis of microwave stimulation for enhancing energy recovery from depressur-
ized methane hydrate sediments. Applied Energy, 262. https://doi.org/10.1016/
j-apenergy.2020.114559

24. Fan, S, Wang, H,, Zhang, X,, Liu, Y., Lan, W,, Ma, W. et al. (2024). Study on mi-
crowave heating energy supplement technology for gas hydrate reservoir. Energy,
286. https://doi.org/10.1016/j.energy.2023.129624

25. Dreus,A.Y, Gubin, O.1, Bondarenko, V.1, Liu, B, Batuta, V.1. (2022). Numerical study
of microwave impact on gas hydrate plugs in a pipeline. Naukovyi Visnyk Natsional-
noho Hirnychoho Universytetu, 4, 28-33. https://doi.org/10.33271/nvngu/2022-4/028

26. Zhang,X., Guan, Y. Yue, C., Sun, Z., Guo, H., Zhang, Y., Wang, D., Wang, Y. (2026).
Multiphysics modeling of synergistic microwave heating and nitrogen injection for
methane hydrate recovery. Fuel, 410. https://doi.org/10.1016/j.fuel.2025.137880

27. Wang, S, Zhu, Y, Bondarenko, V., Dreus, A, Liang, J., Liu, B. (2021). Design and
numerical simulation of a microwave antenna with coaxial slots for prevent-
ing secondary formation of gas hydrate. E3S Web of Conferences, 230. https://
doi.org/10.1051/e3sconf/202123001008

28. Chong,Z.R., Yang, S. H. B, Babu, P, Linga, P, Li, X.-S. (2016). Review of natural
gas hydrates as an energy resource: Prospects and challenges. Applied Energy, 162,
1633-1652. https://doi.org/10.1016/j.apenergy.2014.12.061

29. Davletshina, M. R., Stolpovsky, M. V., Chiglintseva, A. S., Gimaltdinov, L. K.
(2020). Features of decomposition of gas hydrate when exposed to microwave ra-
diation. [OP Conference Series: Materials Science and Engineering, 919 (6). https://
doi.org/10.1088/1757-899x/919/6/062071

30. Pat. WO2018191743A1 (2018). Microwave antenna assembly and methods. Avail-
able at: https://patents.google.com/patent/ WO2018191743A1/en

31. Kondrat, O. R., Hutak, A. D. (2015). Energy efficient modification of a low-
temperature gas separation plant. Naftohazova haluz Ukrainy, 5, 26-30. Available
at: http://elarnung.eduua/handle/123456789/317

ELECTRICAL ENGINEERING AND INDUSTRIAL ELECTRONICS

DOI: 10.15587/2706-5448.2026.356688

IMPROVEMENT OF THE METHOD FOR ASSESSING
LOAD REACTIVITY BASED ON ENERGY FLOWS
WITHIN A SINGLE VOLTAGE PERIOD

pages 55-63

Dmytro Gapon, Doctor of Technical Sciences, Head of Department of Automation
and Cybersecurity of Power Systems, National Technical University "Kharkiv Poly-
technic Institute; Kharkiv, Ukraine, ORCID: https://orcid.org/0000-0001-8609-9707

Roman Demianenko, PhD, Senior Lecturer, Department of Automation and
Cybersecurity of Power Systems, National Technical University "Kharkiv Poly-
technic Institute; Kharkiv, Ukraine, e-mail: Roman.Demianenko@khpi.edu.ua,
ORCID: https://orcid.org/0000-0002-0902-2607

Andrii Solodovnyk, PhD Student, Department of Automation and Cybersecurity
of Power Systems, National Technical University "Kharkiv Polytechnic Institute’,
Kharkiv, Ukraine, ORCID: https://orcid.org/0009-0006-3196-3530

Oleksandr Svetelik, PhD Student, Department of Automation and Cybersecurity
of Power Systems, National Technical University "Kharkiv Polytechnic Institute’,
Kharkiv, Ukraine, ORCID: https://orcid.org/0000-0001-7005-6761

The object of this research is the process of assessing reactance and com-
pensating for reactive power in single-phase electrical networks containing both
linear and nonlinear loads.

The problem addressed is the limited applicability of classical reactive power
definitions based on the fundamental harmonic when current waveforms are dis-
torted by nonlinear loads, which complicates correct reactive power assessment
and compensation control.

An energy-based approach for estimating load reactance is proposed. The
method introduces a dimensionless reactance coefficient determined from the
ratio between the energy value over one voltage period and the total area of
instantaneous energy flow components associated with the bidirectional energy
exchange between the source and the load. For sinusoidal conditions, an analytical
relationship between this coefficient and the phase shift angle between voltage and
current is obtained. This relationship allows reconstruction of the phase shift angle
from discrete voltage and current measurements using Newtons iterative method.

To validate the method, a simulation model of a single-phase electrical
network with linear and nonlinear loads was developed in the Simulink environ-
ment. Simulations were performed for linear, nonlinear, and mixed operating
modes with different ratios of active and reactive power.

The results show that when the nonlinear load dominates or when the
capacitive reactive component of the linear load is small, compensation based
on the proposed criterion provides higher power factor values than the classical

reactive power approach. For loads with a significant inductive component the
classical method remains more effective. The proposed improved method can
be applied in power quality monitoring systems and adaptive reactive power
compensation devices for networks with nonlinear loads.

Keywords: reactive power, power factor, harmonic, energy flows, electrical

network, power system.
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The object of research is high-frequency hollow cathode as electron sources
in plasma-ion thrusters and Hall effect thrusters with relatively low-power.

Publications devoted to high-frequency (helicon) thrusters consider Triv-
elpiece-Gould waves, helicon waves, as well as ion-cyclotron and electron-
cyclotron resonance, as mechanisms for absorbing electromagnetic energy. In
this case, electron scattering by atoms and ions within the thruster channel is
considered a factor in plasma thermalization. The discharge conditions and the
dimensions of the low-power cathode cavity virtually eliminate the occurrence of
these effects, while significantly enhancing the relaxation of electron momentum
due to non-mirror reflection from the potential barrier in the boundary bipolar
layer. The parameters describing the results of this reflection within the cavity
volume are the axial-azimuth and radial-azimuth components of the electron
viscosity tensor, corresponding to the electron momentum flux in the direction of

zero mass flow. It is shown that viscous electron momentum transport facilitates

magnetic field penetration deeper into the plasma than is predicted by classi-
cal skin-layer theory, which considers the relaxation of electrons motion only
because of collisions in the volume. Conditions under which rotation-cyclotron
resonance is possible are identified. The input of viscosity into electrons thermal-
ization process is shown.

The results obtained in the work can be used in predicting operating
parameters and narrowing the range of parameter variations when developing
laboratory models.

Keywords: high-frequency cathode, viscosity tensor, potential barrier, skin-
layer, bipolar layer.
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The object of research is the processes of electromagnetic transformation in
powerful asynchronous electric drives during controlled starting using a thyristor
voltage regulator.

The problem to be solved by the research is overcoming the self-oscillating
modes of powerful high-voltage asynchronous electric drives during controlled
starting in the nominal slip range.

A design feature of powerful high-voltage induction motors in comparison
with general-purpose motors is a small value (up to 1%) of the nominal slip. Also,
such electric motors have a relatively small value of their own moment of inertia.
These features create conditions for the occurrence of self-oscillations when
entering a steady-state operating mode.

A mathematical model of an induction motor has been developed taking
into account the influence of the rotor current displacement phenomenon to

study the modes of controlled starting of an asynchronous electric drive of an
industrial mechanism taking into account the influence of the enterprise’s distri-
bution network.

From the point of view of the power supply network, an induction motor
is a nonlinear active-inductive resistance, the phase angle of which can quickly
change over a wide range in the vicinity of the nominal slip. The mechanism
of the occurrence of self-oscillations during controlled start-up of high-voltage
induction motors from a thyristor voltage regulator is disclosed. Self-oscillations
occur in the nominal slip region due to the transition of the thyristor voltage
regulator to an uncontrolled operating mode, when the load phase angle be-
comes greater than the thyristor control angle, including in the quasi-generator
operating mode.

To prevent the occurrence of self-oscillation modes, it is proposed to use
a controlled reactive power compensator between the motor and the thyristor
voltage regulator, which stabilizes the total load phase angle, which helps to im-
prove the controllability of the electric drive.

Keywords: starting devices, self-oscillation modes, controlled reactor com-

pensator, simulation modeling.
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