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Comparison of the switch control circuit with main supply and central supply
circuit, and analysis of the sequence of operation of the HIIC block

A.R. Azizov}®?3 F.S. Sindarov®P
1Tashkent state transport university, Tashkent, Uzbekistan

Abstract: Railway switch control systems on railway are essential to ensure safe and efficient traffic. In this article,
the development of automated control systems of railway switches, their technological basis, safety issues
and energy efficiency improvement approaches are considered. The main attention is focused on the
production and practical use of a microelectronic alternative version of the relay HIIC block, which
belongs to the dialing group, of modern control blocks, in particular, based on the technical requirements
for railway automation and telemechanics equipment, and their harmonious operation with telemechanics

tools.
Keywords:

Class Il relays, BY, IIBY, MV, IIV relays, Switch Control Circuit. HIIC block, Current sensor,

optocouplers, light-emitting diodes, modern microcontroller boards, dial group block.

1. Introduction

Modern practice has shown that relay, mechanical,
processor-relay  railway transport automation and
telemechanics systems have a number of disadvantages,
their use is limited and technically ineffective. Currently,
relay devices that perform interconnection of switches and
signals are increasingly being replaced by microprocessor
systems. This is due to the following reasons.

Firstly, maintenance of microelectronic systems
compared to relay systems, the high cost of such systems
shows that their implementation is economically feasible.

Secondly, indicators of microelectronic systems due to
the use of excess reserves of individual constituent elements
of the system and advanced diagnostic systems.

Thirdly, by providing employees with quick information
and by expanding the functional capabilities of the systems
due to the simple integration of railway automation and
telemechanics microelectronic systems into high-level train
traffic control systems (DM, control centers, etc.).

Taking into account the above, in this article, | propose
to develop a model of a microelectronic HIIC unit consisting
of microelectronic devices, intended for use in centralizing
relay-processors and microprocessors of the dial group.

2. Research methodology

In railway automation and telemechanics, much
information about the switch control circuit is provided in
standard albums and typical solutions. In this article, I will
explain in detail which types of power supply are used in
switch control depending on the size of the station and the
location of the switch: the difference between the central
supply and the main supply switch control circuits, why the
main supply is necessary, and how the HIIC block (Figure
1), which belongs to the setting group serving route
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formation in the process of controlling distant switches with
main supply, operates through current flow circuits of its
constituent relays in sequence.

The main difference between the switch control circuit
with main supply and the switch control circuit with central
supply is that, instead of the polarized relay P in the switch
electric drive, a IIC combined relay of type CKITP3-2800 is
installed. In the switch drive control circuit at the central
post, since direct current with a voltage of 220 V is used for
the control circuits, a 0.5 A fuse is installed as protection. To
reduce the nominal voltage of the direct current in the control
current, a 12 kQ resistor is connected in series with the IIC
relay in the circuit produced by the selenium rectifier valve.
When such a resistor is connected, if the control circuit is
supplied with alternating current of 50 Hz frequency, the
maximum distance of the switch electric drive is 2 km. When
the cable length is between 2 km and 3.5 km, the 12 kQ
resistor is replaced with a 10 kQ resistor, and the CKT-I
transformer with its | and Il windings connected in series is
also connected in series. A capacitor with a capacitance of 4
pF connected in parallel to the TIC relay windings shunts the
alternating component and protects the relay from armature
vibration. When the switch is moved from the plus position
to the minus position, the working battery voltage of 220 V
is supplied to the TIC relay through the 12 kQ resistor. In this
case, the current in the TIC relay circuit is sufficient to move
the polarized armature of the relay, but not enough to attract
the neutral armature. After the polarized armature is
conducted through contacts 121-123, the TIC relay is
shunted with the 12 kQ resistor, and the IIC relay attracts its
neutral armature, connecting the working current main line
to the electric drive windings. The neutral armature The
neutral armature of the TIC relay shunts the 12 kQ resistor
through contacts 31-32 during the switch transfer, which
ensures precise relay operation when the switch is not fully
transferred and the drive is reversing.
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Fig. 1. Principal Circuit Diagram of the HIIC Block

The switch electric drive control circuit with main
supply is considered the most economical if the working
current main line is intended to transfer one or at most two
switches simultaneously. In route interlocking, the number
of switches transferred simultaneously is not constant, but
depends on the length of the route and the current position
of the switches before the route is set. Therefore, when the
working current main line is designed to transfer more
switches simultaneously, the voltage drop in it exceeds the
permissible value, which leads to the slowing down or
complete stoppage of switch transfer.

Fig. 2. Switch Commutator

A scheme has been developed to limit the number of
switches transferred simultaneously according to the
calculated cross-section of the main line. Since switches
located at long distances are supplied specifically by the
main supply, each switch commutator with main supply uses
an HIIC block consisting of two types of relays inside: the
auxiliary control relay BY and its repeater TIBY relay. One
HIIC block is installed for every three switch commutators.
In addition, a group control relay T'Y of type HMIII2-3000
is installed for all switches on this main line.
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Fig. 3.1. MY Relay Contact and Figure 3.2. OK Relay
Polarized Contact

During the route setting process, the ITY or MY relay of
the switches included in the route is energized. In addition,
according to the following circuit: TII through contacts 41 -
43 and 21 - 23 of the switch commutator (Figure 2), the
contact of the control relay (for example, MY in Figure 3.1),
when the switch is transferred to the minus position and the
OK relay contact (Figure 3.2), which monitors that the
switch is in the plus position, only the BY relay of the
switches that need to be thrown is energized.

Below, the operating sequence of three BY relays are
expressed example of the 1VU (Figure 4), relay and its
circuits and diagrams. The 1VU relay is energized when the
I (+24V) supply comes to terminal 1-18 and the M (-24V)
supply simultaneously comes to terminal 1-19, bringing it
into a current-carrying state. It then self-locks until the
switch transfer is completed and the corresponding control
is obtained.

[1-18 + +1BY 4 +1-19 = 1], [1BY = 1];
[1-18 + +1BY4 + M= 1], [MBY = 1J;

Fig. 4. Circuit and Diagram of the 1BY Relay in
Energized State

The 2BY relay is also energized when the TI (+24V)
supply comes to terminal 1-20 and the M (-24V) supply
simultaneously comes to terminal ~ 1-19, bringing it into a
current-carrying state. It then self-locks until the switch
transfer is completed and the corresponding control is
obtained. The operation of the 3VU relay is similar to the
above two relays, that is, when the TI (+24V) supply comes
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to terminal 1-22 and the M (-24V) supply simultaneously
comes to terminal 1-19, it is energized and self-locks until
the switch transfer is completed and the corresponding
control is obtained.

1BY 1nBy 2BY 2nsy 3BY ney

TN NN SNy

[1-11 +1BY{+ 1NBY: + 2BY+ + 2NBY: + 3BY: + 3NBY ¢+ 2411 = 1], [[Y = 0]

Fig. 5. Circuit and Diagram of the TV Relay in
De-energized State

When any of the BY relays is energized, their contacts
interrupt the circuit of the group control relay TY (Figure
5), causing it to de-energize and release its armature with a
delay of 0.8 seconds.

Through the front contacts of the T'Y relay, the excitation
circuit of the BY relay is interrupted, while through its back
contacts the circuits for energizing the TIBY relay are
connected. The delay of the T'Y relay ensures that the
sequential excitation circuit of the TIBY relay is connected
only after all the BY relays of the switches included in the
route have been activated. The front contacts of the IIBY
relay are introduced into the excitation circuit of the HIIC
relay in series with the contacts of the ITY and MYV relays
belonging to the switch in the switch control circuit.

The connection scheme of the IIBY relay is designed in
such a way that, depending on the calculated cross-section
of the main line, it ensures the simultaneous excitation of one
or two IIBY relays, which in turn allows one or two switches
to be thrown simultaneously. Below, the operating sequence
of all LIIBY, 2IIBY, and 3IIBY relays is expressed through
circuits and diagrams.

1-1_1MBY

2-1

1-2 1NBY

[1-11+ 1BYt +[ANBY]+ 1-21 = 1], [1NBY = 1];
[1-7 + 1NBYt+[10BY] + 1-21 = 1], [1NBY = 1J;
[2-1+ 1NBY++1-1 = 1];

[2-2 + 1MBY$+1-2 = 1];

Fig. 6. Circuit and Diagram of the 1IIBY Relay in
Energized State

When it is necessary to ensure the simultaneous switching of
two Switch Control Circuit, a second circuit with contacts
marked by dashed lines is connected to the scheme. After the

TIBY relays are energized, a self-locking circuit is activated
through their own contacts.

If double-sided control of switches is available in the main
supply area, the second excitation circuit of the TIBY relay
is interrupted through the contact of the [ relay, which
cancels centralization.

EBV __iney 2BY 2ney

~— ~— - .

T

(1411 + 1BY | + 1NBYi+ 2BYi+ ZNBY++ 3BY 1+ [3ABY]+ 121 = 1], [2NBY = 1);
[17 + 3NBY1+[3ABY ]+ 1.21 = 1], [3NBY =1];
[2:5 + ANBY + 15 = 1];

[26+ 3NBY 1+ 1-6=1);

Fig. 7. Circuit and Diagram of the 3IIBY Relay in
Energized State

In addition to the main excitation circuit, the TIBY relay has
a locking circuit through its own contacts and the front
contacts of the B relay. Such locking ensures that the TIBY
relay can only be connected for the next switch operation
when there is no current in the working supply line. This is
necessary to prevent disconnecting the bus intended for
simultaneous operation of two switches while one of them
has not yet been fully transferred.

3. Conclusion

Scientific analyses in railway automation and
telemechanics demonstrate that centralized supply and
trunk supply schemes differ significantly in both technical
and functional aspects. While the centralized supply scheme
is suitable for small stations, the trunk supply scheme
ensures efficiency in managing switches located at long
distances in large stations.

In trunk supply schemes, the use of the TIC combined
relay, resistors, transformers, and capacitors provides
mechanisms to control voltage drops and guarantees stable
relay operation. This configuration ensures energy
efficiency, precise monitoring, and high reliability in route
centralization processes.
Scientifically grounded results

Energy efficiency: The trunk supply scheme allows one
or two switches to be operated simultaneously according to
the calculated section, ensuring rational use of electrical
energy.

Monitoring accuracy: Sequential operation of the
polarized and neutral armatures of the TIC relay prevents
incorrect reversals and ensures reliable monitoring of switch
positions.

Route centralization: Sequential activation of BY and
TIBY relays guarantees safe and orderly control of switches
included in the route.

Blocking circuits: The blocking function of the TIBY
relay ensures that subsequent switches are connected only
when the trunk line is free of current, thereby strengthening
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operational safety.
Recommendations

Station design: For large stations, trunk supply schemes
should be prioritized, as they effectively manage distant
switches.

Energy saving: Optimal selection of resistors and
transformers in trunk supply schemes can reduce energy
consumption.

Safety enhancement: Improving PVU relay blocking
circuits will further increase safety in route centralization.

Technical maintenance: Regular diagnostics and
preventive inspections of relays and transformers ensure
stable system performance.

Innovative application: Introducing modern electronic
monitoring blocks and digital relays can significantly
improve the efficiency of trunk supply schemes.

Practical applications

Large stations: Trunk supply schemes enable fast and
safe route centralization.

Long-distance switches: They serve as energy-efficient
and reliable solutions for managing remote switches.

Modernization projects: Trunk supply schemes can be
adopted as key technical solutions when upgrading existing
centralized supply systems.

In conclusion, the trunk supply switch control scheme is
not only technically efficient but also plays a crucial role in
ensuring railway transport safety. These scientific findings
and recommendations highlight that the application of trunk
supply schemes in railway automation systems is a decisive
factor in improving station management efficiency and
ensuring the stable operation of transport infrastructure.

References

[1] Azizov AR, Ametova EK Developing of
microelectronic block NSS . // IJARSET, India: Vol. 6, Issue
3, March 2019, pp. 8563-8567 . (05.00.00; No. 8) .

[2] Azizov AR., Ametova E.K. Monitoring the
technical condition of the microelectronic unit of the NSS as
a problem of pattern recognition. // Technical sciences and
innovation. Tashkent State Technical University, 2019. No.
1. From 20-25. (05.00.00; No. 16 ) .

[3] Ametova E.K., Azizov A.R. Theory of Petri nets
in the development and study of the mathematical model of
the NSO block. // FarPl ITZh. 20

[4] Ametova E. Azizov A, Yuldashev Sh.
Microprocessor  technology in the devices railway
automation and telemechanics. Asian Journal of Research ,
2020.SJIF 6.1, IFS 3.7.

[5] Bestemyanov P.F. Monitoring the correct
functioning of microprocessor devices of automatic speed
control systems of subway trains.// Interuniversity collection
of scientific papers. - M.: MIIT, Issue 862, 1992.

[6] Vasiliev B.V., Kozlov B.A., Tkachenko L.G.
Reliability and efficiency of radio-electronic devices. - M.:
Sov.radio, 1964.-151 p.

[7] Vulman 1.D. Determination of the optimal
frequency of preventive monitoring of radio engineering

devices with a stationary flow of failures. - Radio
Engineering, 1973, No. 9, pp. 41-45.

[8] Gnedenko B.V., Belyaev Yu.K., Soloviev A.D.
Mathematical methods in reliability theory (main
characteristics of reliability and their statistical analysis).
Moscow: Nauka, 1965. - 254 p.

[9] Koida A.N., Mozgalevsky A.V. Organization of
diagnostics of objects of complex structure. — In the book:
Technical diagnostics, operation of control computers.
Collection of scientific papers. — Kyiv: Naukova Dumka,
1980. P.63-71.

[10] Aksenova G.P. On functional diagnostics of
discrete devices in conditions of work with inaccurate data//
Problems of Management. - 2008. - No. 5. P. 62-66.

[11] Drozdov A. V. Working diagnostics of safe
information and control systems / A. V. Drozd, V. S.
Kharchenko, S. G. Antoshchuk, Yu. V. Drozd, M. A. Drozd,
Yu. Yu. Sulima: under the supervision of A. V. Drozd and
V. S. Kharchenko. - Kharkov: National Aerospace
University named after N.E. Zhukovsky "KHAI", 201 2. -
614 p.

[12] Efanov, D. V. Functional control and monitoring
of railway automation and telemechanics devices:
monograph - SP6. FGBOU VO PGUPS, 2016. - 171 p.

[13] Kalyavin, V.P. Reliability and diagnostics of
motor vehicles / V. P. Kalyavin, N. A. Davydov. - SP6.:
Elmore, 2014. - 480 p.

[14] Karibsky, V. V. Fundamentals of technical
diagnostics / V. V. Karibsky, P. P. Parkhomenko, E. S.
Sogomonian, V. F. Khalchev; edited by P. P. Parkhomenko.
— Moscow: Energiya, 1976. — 464 p.

[15] Lisenkov V. M. Statistical theory of train traffic
safety: textbook for universities. - M.: VINITI RAS, 1999. -
332p.

[16] Shamanov V.I. Methods for optimizing technical
maintenance of automation systems // Automation in
transport. - 2016. - Vol.2, No.4. - P. 481-496.

Information about the author

Asadulla Tashkent State Transport
Azizov University, “Automatics and
Telemechanics” department
Professor
E-mail:
azizov.asadulla@mail.ru
Phone: +998935395421
Feruz Tashkent State Transport
Sindarov University, “Automatics and
Telemechanics” department
PhD student
E-mail:
feruzsindarov707 @gmail.com
Phone: +998943333996

ENGINEER


mailto:azizov.asadulla@mail.ru
mailto:feruzsindarov707@gmail.com

Journal Engineer

ISSN: 3030-3893 Volume:4| Issue:3| 2026

CONTEXT/ MUNDARIJA

Kh. Tuychiev, Kh. Tuychiev
Assessment and improvement of constructive safety of the Damas
light passenger vehicle... .........cc. oot ee it e e e e el D

A. Azizov, F. Sindarov

Comparison of the switch control circuit with main supply and
central supply circuit, and analysis of the sequence of operation of
the HTIC DIOCK... ... oot et et s et e e e e e 0010

engineer.tstu.uz

A bridge between science and innovation




