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Use of load breakers in the 6-10 kV network to disconnect single-phase short-circuit currents
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Annotation. The master's thesis above refers to the “Processing of a single-phase earth fault disconnection device based
on a load break switch of 6-10 kV. Network. Disscused the single-phase protections of 6-10 kV network.Was selected a
load break switch BHAn-10/630 which is used in 6-10 KV isolated or grounded neutral three-phase networks.Due to the
fact that the load break switch we selected could not turn off large currents, such as short-circuit, we additionally used a
block diagram to avoid unwanted shutdowns. In addition to the circuit, we used intermediate (auxiliary) relays to connect
the working and logic bodies to each other.

Keywords: Load breaker, isolated neutral, earth fault.
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Number of subscription points--1400 units.

Introduction

Description of the 6-10 kV network of JSC Telasi.

The 6-10 kV network of JSC "Telas" is an isolated
neutral network. The substation and cable management
are heavily amortized. The network is characterized by
a high level of capacitive currents (on average 20-50A).
There is no capacitive current compensation device in
the network.

The technical structure of the network is as follows:
The total number of central distribution points (CGP) is
177.

Number of 6-10 kV substations belonging to JSC
“Telasi”--1805 units
The network consists of trunk and radial areas. Radial
areas are represented mainly by CGP-points. Part of
CGP-s are equipped with oil and vacuum circuit
breakers.
The structure of the network switching park is presented
as follows:

Dry switches--2762 compl.

Load breakers--3962 compl.

Oil circuit breakers---1543 compl
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1) Approximately 25% of the switching park is
provided with oil and vacuum circuit breakers, while
where  UHOM -linear voltage of network,, B,

[1 — circular frequency, rad/sec, C — capacity far/km, | —
total length of line, km.

load switch Autogas load switch BHM-10/630 is
intended for multiple switching on and off under the
load of three-phase current circuit sections.

6 (10) kV, frecuency 50 Hz,

BHM-10/630 load switch is installed in complete
transformer substations (KTII), one-sided service
cameras (KCO), complete distribution devices (KPVY).
BHM-10 refers to the switching apparatus, equipped
with autogas extinguishing device.

Connected with the load switch, mounted on the place

of installation of the switch. ITI1-16 YXJI3 is made with

a device for blocking the main and grounding knives,

with remote or local control.

The remaining 75% is switched with non-automatic load

circuit breakers (hand operated) and dry circuit breakers.
Capacitive currents

Table 1
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The main part of the network is represented by the
transformer points connected to the large CGPs, which
are mainly commutated by dry switches.

In CGP and TP, which are not equipped with automatic
circuit breakers, relay protection cannot be installed,
which significantly reduces its life expectancy,
reliability, operational efficiency and ultimately reduces
the reliability of the consumer's power supply.
Capacitive current report and measurement of 6-10 kV
cable transmission network.

Single-phase grounding current can be calculated by the
formula:

Load breaker

Remote Control

Remote control of load breakers involves the manual
transmission of control signals from a control panel or
other point where the control switches are located to
remote actuators. Service personnel, as a rule, cannot
see the circuit breaker and its actuator, therefore, in
remote control schemes, feedback signals from the
actuator to the control frame are provided, which
indicate the state of the circuit breaker or its change.
The disconnection command is transmitted by the
contact closure of the disconnecting coil, for which the

contacts of the control key are used directly, since the
current in this circuit is 10-12 A. The switching
command in oil circuit breakers cannot be BHM-10/630
is equipped with an automatic shutdown device when
one of the fuses burns out.

Advantages of load switches type VNM-10

* Monolithic insulating body allows for high assembly
accuracy without additional adjustments, which
significantly increases the reliability of the device

* The monolithic body of the device can withstand the
electrodynamic effects of currents up to 81 kKA.

* Spring drive design provides high speed when turning
the device off and on.

* The drive is available for both local and remote control
of the circuit breaker.

* The time to turn on the device is no more than 0.2 s,
the time to turn off is no more than 0.1 s

The switches are available in versions with grounding
blades and fuses installed both below and above, as well
as with grounding blades and fuses installed in various
combinations according to their relative positions
(grounding blade from below, fuse from above or vice
versa).

The switch is designed with fuses, at both ends of which
grounding blades are installed, operating synchronously
from one drive handle.

Switches with fuses are available in versions with a
device for issuing a command for automatic shutdown
and signaling when one of the fuses blows. carried out
by the contacts of the control key, since the current of
other and other actuators is from 100 to 400 amperes
Amounts to The use of such a scheme is associated with
high costs, due to the need to create a huge control key
and large cross-section cables. Therefore, the control of
the switching coil is carried out by an intermediate
contactor, which is equipped with powerful contacts,
designed to turn on and off the currents currents of the
above-mentioned magnitude.

Switching on and off of the air breakers has the same
consumption, so it is also controlled directly using the
control key.

The opening and closing coils of both air and oil circuit
breakers are not designed to carry current for long
periods of time.

Therefore, the control circuits provide for automatic
opening of these circuits in the event of a corresponding
task, delay or jamming of the control key, in order to
avoid damage to the coil. Other and different types of
special block contacts are used for this.

The pins of the block contacts are connected to the
circuit breaker actuator so that they can be switched
depending on a certain state of the actuator. A block
contact placed in the tripping circuit and its contacts
closed in the ON position must be separated after the
breaker has started to trip and closed again as soon as
the actuator is brought into motion. The closing contact
of the energizing coil, with the circuit breaker in the
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closed position, must open at the end of the actuator's
energizing movement.

Blocking of multiple switching (jumping) is also carried
out by block contacts. If the circuit breaker key is
delayed in the ON position or jammed due to a fault
during a short circuit, the circuit breaker will repeatedly
trip and trip the relay protection, which may cause
damage to the circuit breaker. And these block contacts
serve to prevent "jumping".

BHP-10/400 type of load
Circuit breaker settings

Table 2

BHP-10/400

Nominal voltage 10
Nominal current A4 400
Innsh current kA 15
Blectrodinamic sabilty |
Thermalsablly w10
Current flow time sec| 1
Number of operations 2000

Fig. 1. External view of vacuum circuit breaker

Processing of structural and schematic elements of the
protection device.

Relay MiCOM P111 Mi COM P111 type relays are used
both in medium voltage industrial distribution networks
and as backup protection. The relay has the ability to
protect the line from one, two, three phase to ground or
phase-to-phase short circuits. The AGC function allows
the device to be used to protect overhead lines. The
selected relay can control other switching devices
besides the circuit breaker. Thanks to the built-in data

Fig. 2.

Fig. 3. Current sensor

Fig. 4. Circuit diagram of block contacts
Specipication of load breaker
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Table 3
dezignagion name
R10 Tegistor
VDRI indicatore lamp
VDG1 indikatore lamp
KCC1, KCTL relay
KBl Tozette
KMI1 ‘maguetic luncher
KK1L thermal switch
M electric motor
32 - mmbler
SQ31 micro switch
SECL push buttonswitch
SBT1 piash burton switch
SF1 . auromatic circuit breaker
SF? automatic circuit breaker
K1,K2,K3 ntermediare rele
XX clamps
1l eleqrromagnetic locking lstch
Y4B electromagnetic blocking key

able it of designations

Conclusion

1) The neutral modes of the 6-10 kV network, their
positive and negative sides are discussed and studied in
the paper.

2) 6-10 kV network protections against single-phase
grounding are discussed, these protections include
general non-selective zero-sequence voltage conclusion

3) The neutral modes of the 6-10 kV network, their
positive and negative sides are discussed and studied in
the paper.

4) 6-10 kV network protections against single-phase
grounding are discussed, these protections include
general non-selective  zero-sequence  voltage
protections, zero-sequence currents and zero-sequence
directional protections. Their properties and also the
problems of 6-10kV network, where most of the damage
comes from short circuits to the ground, and the correct
selection of the principle of protection actions are
discussed.

5) load breakers, the purpose of which is to turn on and
off the lines under load, are discussed.

6) types of circuit breakers with their advantages are
discussed, as well as their remote control, which reduces
the risk of damage. BHP-10/400 type load calculator is
selected for use in isolated or grounded neutral three-
phase network of 6-10 kV 50-60 h frequency. BHP-
10/400 is an auto pneumatic load switch.

7) MiCOM P111 type relay used in medium voltage
industrial distribution networks is presented.

8) Functional and principle circuits using load breakers
and microprocessor relays are worked out.

9) As a result, we may consider the development of an
EMF tripping device using a load breaker.

10) Since the 6-10kV switching park of JSC Telas
distribution line consists mainly of load breakers, the
work allows to provide the network with EMF
protection without expensive vacuum breakers.

11) both the block diagram of the device and its
principle diagram have been processed, which allows its
practical use.
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Annotation. Electric vehicle technology is constantly evolving and improving, bringing an increase in demand for electric
vehicles worldwide. This is due to the advantages that the electric vehicle has compared to the previous-generation
vehicles with internal combustion engines, however, the most important problem remains their battery charge time and,
accordingly, the distance traveled. The article discusses a comparative analysis of the used rechargeable batteries
according to different characteristics and the advantages of some of these batteries are determined. The article also
presents the analysis of electrical components (IGBT and MOSFET transistors) used in the existing converters of the
electric vehicles in terms of energy efficiency

Keywords: electric accumulator, energy efficiency, battery capacity, inverter.
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Distribution of the mode parameters along the ultra-high voltage power transmission line
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Annotationt. The article discusses the distribution of mode parameters (voltage, current, reactive power) along the
inter-system 500 kV ultra-high voltage power transmission line of Georgian transmission network “Caucasus”. In the
article the calculation has been made taking into account two marginal load conditions (maximum, minimum) of the
line. As a result of calculation, it was established that the distribution of the mode parameters along 500 kV power
transmission line “Caucasus” in both of the operating conditions of the line, is noteworthy and alarming.
Keywords: mode parameter; power transmission line; reactive power; ultra-high voltage; wave process.
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Diagnosing the insulation system of the transformer by the value of impedance
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Annotation. The diagnosis of the insulation system of the power transformer according to the value of the impedance is
discussed. The accuracy of the results obtained by traditional and zonal measurement methods is analyzed. The depend-
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Application of artificial intelligence in biometric protection of personal data
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Tsotne Babunashvili, Master,
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Annotation. The properties and parameters of the features used in the protection of personal data are studied. Methods
of obtaining and processing fingerprints are discussed. Fingerprint processing methods are discussed.

Algorithms and programs are being developed for the study of fingerprints by means of artificial intelligence to
study the parameters by which it will be possible to capture the finger and determine the individual characteristic. So
far, we consider the control circles as such parameters, the arrangement of which is individual on the finger. To solve
this problem, it can be used to determine the coordinates of the control points.

A computer scanned human fingerprint was studied. In order to determine the coordinates of the control points, a
program was written in PYTON. The program determined the coordinates of the control points of three fingers.
Keywords: Artificial intelligence, biometric protection, control points, fingerprint, program, identification,

verification,coordinates.
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def is_ridge_ending(contour, x,y, radius=18, neighbors=4):

neighborhood = contour[y - radius:y + radius, x - radius:x + radius]
num_points = len(neighborhood)

if num_points < neighbors:
return True

else:
return False

def get_control_points(image_path):

image = cv2.imread(image_path, ©)

_, binary_image = cv2.threshold(image, 127, 255, cv2.THRESH_BINARY)

contours, _ = cv2.findContours(binary_image, cv2.RETR_EXTERNAL, cv2.CHAIN_APPROX_SIMPLE)

control_points = []

for contour in contours:

for point in contour:
%, y = point[e]
if is_ridge_ending(contour, x,y):

control_points.append((x, y))
return control_points
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Research on the energy potential of textile fibers

Nino Ghintibidze, Doctor of Technical Science, Associate Professor

Akaki Tsereteli State University. Kutaisi city. Georgia, E-mail: nino.gintibidze@gmail.com
Manana Chumburidze, Doctor of Science in Physics and Mathematics. the professor,

Akaki Tsereteli State University, Kutaisi city, Georgia, E-mail: maminachumb02@gmail.com
Christine Ghintibidze, Master

University of Antwerp. St. Antwerp, Belgium, E-mail: gristinegintibidze@gmail.com

Annotation. Almost all fibers, threads and fabrics on the basis of textile products are studied in the work. Their physical
and chemical structures have been studied. The bond energies of the links of the rings included in the chemical
structures are studied. A two-component silk thread (fibroin, sericin) diffusion model with fibroin and sericin boundary-
contact conditions is obtained:

Using the formula, it will be possible to predict the physical and mechanical properties of textile products.

Keywords. Structure. bond energy. Silk. shoemaker thread. fiber. cloth. diffusion model.
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General principles of construction of microelectronic devices in electroenergetics

Sergo Dadunashvili, Doctor of Science, Professor,
Georgian Technical University, Thilisi, Georgia, E-mail: dadu@gtu.ge

Annotation. A generalized functional scheme of the microelectronic energy device for measurement and automation
has been obtained by the conducted experimental investigations. Considered the principle of operation of a
microelectronic device. Designed the block of measuring organs of the received signals. Microelectronic circuits can be
powered from measuring circuits, as well as from special operational sources of industrial and alternating current.
Keywords: sensor, microcontroller, processor, actuator.
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For efficient use of prospective communication networks for hydropower systems
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Annotation. The problems arising from climate change are inevitable, and even if humanity is able to quickly take
preventive measures, it will take years to restore the normal situation in nature. Accordingly, the inevitable process of
expansion of the use of hydro resms in Georgia places special demands on the development of hydropower facilities
from any place, about the expected dangers, in order to ensure the reliable functioning of the risks.

Keywords: hydropower, resource, multiservice network, mobile, fifémeration.
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