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Development of the button relay scheme and algorithm of the dial group
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railway automation and telemechanics system
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Abstract: Today, in all developing countries, one of the urgent problems of development of not only railway
transport, but also other sectors, the economy as a whole, is the introduction of energy and resource-
saving technologies and determining the ways of their effective use. This article analyzes the
centralization systems in railway automation and telemechanics and considers the issue of improving the
dialing group blocks (NM2P and NM2AP) controlling two unified shunting traffic lights of the BMRM
system, i.e. creating their microprocessor representation, developing algorithms for each working chain.
There are several electric switching systems in the road automation and telemechanics system, and among
them, the block route relay switching system has been actively used for many years, and this system is
much faster than other systems because it is installed in a large number of railway stations. improved.
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1. Introduction

Currently, a number of microprocessor centralization
systems, which are developing rapidly, have been developed
based on the block-routed relay centralization (BMRM
below) system. Because in the BMRM system, the safety and
reliability requirements of devices are implemented at a high
level and have been tested in the production process for a
long time. Therefore, the use of the BMRM system
architecture and performance algorithm in creating modern
centralization systems is one of the most alternative
solutions. In this regard, it is also worth noting that the
introduction of new and modern microprocessor
centralization systems does not always increase economic
efficiency, because the cost of such systems requires many
years to pay for themselves. In addition, it is much easier and
more cost-effective to upgrade parts of an existing system in
sequence than to completely upgrade it.

2. Methodology and empirical
analysis

In order to develop a modern microprocessor version of
the dial group block NM2P, which controls two combined
maneuvering traffic lights in the BMRM system, we analyze
the button relay circuit (Fig. 1) and the operation algorithm
in the block.

The button relay serves to fix the pressing of the route
button on the control panel of the station attendant.

A pushbutton relay is normally de-energized and can be
energized in two ways:

- by pressing the buttons on the station attendant's
control panel;

- through automatic button relay (AKN) contacts;

Push-button relays receive power through the first chain
of interconnections of the dial group blocks and are de-
energized only when the PU and MU controlling the arrow
switches or the signal relay is energized.
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The push-button KN relay in the dial group unit NM2P,
which controls two combined maneuvering traffic lights, can
be energized when one of the following conditions is met.

Condition 1. There should be a supply at the THM point,
the K relay contacts should provide a common forward
connection, and there should be a connection with the 1-1
point. This situation can be expressed by the following
formula (1)

(0

Figure 1. Button relay circuit in the NM2P block
[T-HMNKNA-D=1[KH=1] (1)
Condition 2. In the next case, the presence of supply at

the input of the block (2-8), the connection of the contacts of
the relay K and the connection with the point 1-1 will bring
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the relay KN to the current state. This situation can be
expressed by the following formula (2)

[(2-8)0?0(1—1):1][KH:1] ()

Condition 3. Supply is available at PN input, common
and forward contacts of relay KH are connected in energized
state, common and forward contacts of relay K are connected
and there is a 1-1 point connection KN relay is energized
through self-locking circuit causes. This can be expressed as

®)
[THNKHNKN@A-1)=1][KH=1]  (3)

Condition 4. The presence of supply at the PN input, the
common and forward contacts of the KH relay are connected
in the live state, the MP relay is de-energized, i.e. the
common back contacts are connected, and there is a
connection with 1-1 point, the second self of the KN relay
through the locking circuit to the live state. This can be
expressed as (4)

[ IHNKHNMIN-D)=1][KH=1]  (4)

Condition 5. (1-9) if there is a supply at the input, the
common and front contacts of the KH relay are connected in
the current state, the common and front contacts of the MP
relay are connected and there is a connection with point 1-1,
the KN relay is turned on by itself. through the locking
circuit to the live state. This can be expressed as (5)

[@-9NKHNMINA-L)=1[KkH=1]  (5)

Based on the mentioned conditions, the working
algorithm of the KN relay (Fig. 2) is as follows.
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Figure 2. Working algorithm of the KN relay

Next, we will analyze the operation algorithm of the
button relay circuit (Fig. 3) in the NM2AP block, which
controls two combined maneuvering traffic lights in the
BMRM system.
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Figure 3. Button relay circuit in the NM2AP block

The pushbutton KN relay in the NM2AP dial group unit
can be energized when one of the following conditions is
met.

Condition 1. There should be a power supply at point
THM, contacts of relay K should provide a common forward
circuit, contacts of relay AKH should be de-energized, i.e. in
a common reverse circuit, and there should be a connection
with point 1-1. This situation can be expressed by the
following formula (6)

[T—HM nKnmn(l—l):lj[KH =] (6)

Condition 2. In the next case, there is a supply at the
input of the block (2-8), the contacts of the relay K are
connected to the common back contact, the contacts of the
relay AKH are in the common back, and there is a
connection with point 1-1, the KN relay is energized. This
situation can be expressed by the following formula (7)

[(zs)ﬂinmn(u)ﬂ][m=1] (7

Condition 3. The presence of supply at the PN input, the
common and front contacts of the AKH relay in the current
state, and the connection with the 1-1 point will bring the KN
relay to the current state. This can be expressed as (8)

[PHNAKHN(@-D=1][KH=1]  (8)

Condition 4. There should be a supply at the PN input,
the common and front contacts of the KH relay are
energized, the MP relay is de-energized, i.e. the common
back contacts are connected and there should be a connection
with 1-1 point, self-locking of the KN relay. through the
chain to the current state. This can be expressed as (9)

[PH NKH an(H)ﬂ][ KH=1]  (9)
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Condition 5. The presence of supply at the PN input, the
common and front contacts of the KH relay energized, the K
relay energized, and the 1-1 point connection causes the KN
relay to be energized through the second self-locking circuit.
. This can be expressed as (10)

[mHnKENKNQ-D)=1][KH=1]  (10)

Condition 6. (1-9) there is a supply at the input, the
common and front contacts of the KH relay are connected in
the energized state, the common and front contacts of the MP
relay are connected and there is a connection with point 1-1,
the third self-off of the KN relay zi is energized through the
locking circuit. This can be expressed as (11)

[a-9nkENMINQ-1)=1][kH=1] (1)

Based on the mentioned conditions, the working
algorithm of the KN relay in the NM2AP block (Fig. 4) is as
follows.
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Figure 4. KN relay operation algorithm in the NM2AP
block
In addition to KN button relay, NM2AP block also has
AKH automatic button relay. The AKH relay switches to the
ON state when the following conditions are met.

Condition 1. There should be a supply at the 2-2 access
point, the connection of the common back contacts of the
KH relay and the connection with the 1-2 access pgi
be available. It can be expressed as follows.
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[e-2nKENE-1)=][4kH=1]  (12) o
TCHM
In addition, the following two expressions ensure that MK ]| F— b4
the AKH relay with 13-14 arcs is switched to the current =
L R4
state through a self-locking circuit. 1-1 R1=1000,R2=1kQ
(o
- _1)= = 3 1
[@-22)NAaKHNAKHNKN(2-1)=1][ 4kH=1]  (13) Condition 1 : [TCHM |
[@-22)n4kHnKN@-1=1][kH=1] @4 AKA(1-1)=1] D2
[KH=1] 4 [2
The working algorithm of the AKN relay in the NM2AP <= L M
block is as shown in Figure 5 below.
to MK R2
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Figure 5. AKN relay operation algorithm in the
NM2AP block

3. Results

In the NM2P dial group unit controlling two combined
maneuvering traffic lights, we will develop a functional
circuit and replace the electromagnetic relay and its contacts
with microelectronic devices in the KN relay circuits. In this
case, using PS-817 instead of the electromagnetic relay, and
PVG-612 S-type optocouplers instead of the relay contacts,
the KN relay switches to the current state based on the 1st
condition, the functional scheme is as follows Fig. 6.
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D4 = PVG-612, D2 = PC-817 +5B

Figure 6. Functional scheme of the KN relay supply
chain based on condition 1

4. Conclusion

The improved modern microprocessor block of dialing
group blocks controlling two combined shunting traffic
lights of the proposed railway automation and telemechanics
system has advantages over electromagnetic relay blocks
with energy efficiency, compactness and compactness.
Another major advantage is that the production of this type
of microprocessor units is done locally and is cost-effective.
This, in turn, eliminates dependence on foreign enterprises
in the sector. Microelectronic optocouplers and
semiconductors are used instead of electromagnetic relays to
create an improved version of the dial group block
controlling two combined shunting traffic lights in the
centralization system with a block route relay. The operating
algorithms of the electromagnetic relay block are analyzed,
and software is written for the microcontroller based on these
algorithms.

References

[1] Visyuenns wu wuccnemoBaHme cxeM  GJIOUHBIA
MapupyTHo-penerinoit  nentpanmuzauuu. 111.K.Banues,
P.111.Banues Exarepunbypr 2009r. C. 37-39.

[2] Mikroprotsessorli markazlashtirish tizimlari: Temir
yo‘l transporti texnikumlari va kollejlar talabalari uchun
darslik / V1.V. Sapojnikov - Moskva: temir yo‘l transporti
bo‘yicha o‘quv-uslubiy markaz. transp., 2008 y — 396 b.

[3] Cuctema MIIL] Simis-W nj1s1 BBICOKOCKOPOCTHOI
muann HSL — Zuid // XKenesuste Toporu Mupa. — 2007. —
Ne 10. - C. 69-73.

[4] AsuzoB A.P., Amerosa D.K. CpaBHUTEJNbHbIH
aHanm3 COBPEMEHHBIX cUcTeM INEKTPUIECKHX
nentpanusaiuii. / BECTHUK, Tamkent: TamNT, 2019
Ne4. C. 380-384. (05.00.00; Nell1).

[5] TEMIR YO'L AVTOMATIKA VA
TELEMEXANIKATIZIMI  TERISH  GURUHINING
STRELKALARNI BOSHQARISH
MIKROPROTSESSORLI BLOKI. Dissertatsiya Ametova
E.K. Tomxkent —2020.

[6] Jo‘rayev , J. TEMIR YO‘L AVTOMATIKA VA
TELEMEXANIKA TIZIMINING IKKITA BIRLASHGAN
MANYOVR SVETOFORLARINI BOSHQARUVCHI
TERISH GURUHI BLOKLARINI

48
https://t. me/tdtuilmiynashrlar



Journal of Transport

ISSN: 2181-2438

Volume:1|Issue:2|2024

TAKOMILLASHTIRISH. THHOBaIIMOHHBIE HCCIIEIOBAHUS
B COBPEMEHHOM MHpe: TeOpHs U NpakTuka, 3(3), 2024,107—
109.

[7] Asuzos A.P., Ametosa D.K. HCC MHKpO31IEKTpOH
onoxunn spatuur. TomTUMM AxGoporu. 2019 Ne2. 155-
160 6.

[8] Amerora D.K., Asu3zoB A.P. Mccrnenopanue Mozenu
LeNy KHOMOYHBIX peJie MUKpo3jIekTpoHHOro Omokxa HCC.
Myxamman an-Xopasmuil aBiomiapu. Myxamman ai-
Xopa3muii Homugary TOHMIKEHT ax00pOT TEXHONOTHSIIAPU
yausepcutetd 2019, Ne3(9) 75-77

[9] A.AsmzoB, D.K. Ameroa. METOIbl WU
AJITOPUTM  PEAJIM3AIIMM  DJIEKTPUYECKUX
LIEIIE HAYAJIbHBIX KHOIIOYHBIX OIITOPEJIE
TTOE3IHBIX MAPIIPYTOB
MMKPOIIPOLIECCOPHOI'O  BJIOKA HABOPHOM
T'PVIIIIBI. TamkeHTCKUM rOCyAapCTBEHHBIN
TpaHcnoptHbI yHuBepcuteT. BECTHUK.

[10] Canosxnuxos B.B., Huxurun AB.
MukponpoueccopHast cucTema 3JIEKTPUUECKOH
nentpanmsanuu MITL-MIIK. Hayka u tpancmopt. — Cb.:
Usnarensckuii jom OO0 «TIIPECCA», 2009. — C18-21.

[11] Azizov, A., Ametova, E., Yuldashev, S.
Simulation of the Process of Monitoring the State of the

https://t.me/tdtuilmiynashrlar

Switch Electric Drive of the Station. AIP Conference
Proceedings, 2022, 2432, 030030.

[12] AmeroBa D.K. Tlpakruueckas peanusamus
JNMEKTPUIECKUX nereit KHOTIOYHBIX pene
MHKponporieccopHoro  Haboproro  6moxka  HCO-M.
TlepenoBrie MHHOBaNMOHHEIE pa3paboTkH. [lepcrieKTHUBEI 1
OIBIT  WCNOJB30BaHWsA,  IMpPOOJEMBbl  BHEOPEHHA B
npousBoAacTtBo. COOpHHK Hay4yHBIX CTaTell JecsToit
MEXIyHapoaHOH HayuHo# koHpepeniwu. 30 HostOps 2019r.
Yacts 1. Kazans. OO0 “Konsept”, 2019. 332¢. c1p.58-62.

Information about the authors

Jo‘rayev Javoxirjon  Tashkent State Transport
Farxodjon o‘g‘li University, doctoral student,

Tashkent, Uzbekistan
https://orcid.org/0009-0007-
7852-6554

Ametova  Elnara Tashkent State Transport

Kuandikovna University, Phd Assoc. Tashkent,
Uzbekistan ~ Department  of
automation and telemechanics
https://orcid.org/0000-0003-
0872-3599

March, 2024
Research, Innovation, Results




