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UD  652.25 

 

S. . SULTANGAZINOV  doctor of technical  sciences, professor 

 

THE MAIN DIRECTIONS OF IMPROVING THE RELIABILITY  

OF ELECTRICAL SIGNALING SYSTEMS 

 

nnotation 

The article shows that the current issues of power supply stations EC and other station fa-

cilities (GS relay booths), and distillation devices SCL settled in accordance with regulations, 

instructions have -462, -191, -881, -86 These documents are based fundamen-

tally on the requirements RED. 

Keywords: Automatics, electricity, railways, power-consuming equipment, transformer 

protection, relay box. 

 

At present , the issues of  power stations and other plant facilities ( particle board, relay 

booths ) and distillation signaling systems are solved in accordance with regulatory requirements 

, with instructions -462, -191, -881, -86. These documents are based fundamen-

tally on the requirements of the . However, the power is provided from the combined or special 

package transformer substations (  ) , and sometimes from their own feeder 0,4  [1]. On 

stages electrical power is provided by special lines : overhead signaling overhead  ,  

,  [1, 3]. The station Automatics mainline railway transport ( posts electrified ( ) and 

the operations ( ) centralization ) is mainly produced from the three-phase power transformer 

substations with a secondary voltage of 380 /220 and earthed neutral. Design of power supply 

and ground carried out according to the approved regulations and applicable state standards . In 

principle, the input voltage is as follows. From the transformer substation commissioning guards 

the property is four-wire cable that can be connected to the terminals of the shield opening lever 

(  ) used to de-energize the room when the fire danger. Next, the internal voltage is applied 

to four-wire cable to the introductory panel (  ), in which each phase of the safety devices in-

stalled . Corps  ,  panels and other power vanish through the fourth core of the cable 

connected to the transformer neutral ( neutral conductor ) . Next to the sentry service and tech-

nical building equipped earthing connected to the mains ground loops in service rooms ( relay , 

Svjaseva , generator ) that grounding conductors are connected to the hulls of cabinets , panels, 

  , a control - board. Thus, a re- grounding equipment. By the same grounding devices ( 

memory ) devices connected surge protection . Power signaling devices (relays, lights , track cir-

cuits , control and operating electric circuit switches ) is separated from the three-phase network 

with earthed neutral isolation transformers , located in enclosed panels supply. Isolation power 

supply signaling systems continuously monitored alarms earth with a specific sensitivity of 1 

/ . With this voltage applied to the cabinets with the hardware and the actuators signaling 

isolated from the ground, which makes it possible to use a single-pole tripping circuits. In order 

to maintain normal levels of insulation removed from the post of  load with a rated voltage 

of 220  are grouped in separate isolation transformers with a maximum power of 1,5  ( 

Fig. 1). 



ISSN 1814-5787.  .2014 2 

 

13 

 

 
 - the transition team contacts , relays , etc.  - turnout 

 

Figure 1 - Block diagram of a generalized distribution of the electricity  

network in the post of( ) 

 

In general, electricity service and technical buildings made by rail Regulations for Elec-

trical( ) , but the real implementation of some provisions are carried out with a departure 

from the requirements of the  .These deviations are: a lack of common earthing systems for 

electrical installations for different purposes; perform single-wire connection to the earthing 

grounding highways ; understated section of earthing conductors , the substation is not suffi-

ciently protect the devices for short-circuit current ( . .) , And may be consistent connection of 

various electrical enclosures . In addition, there are no uniform requirements and instructions for 

the device in a variety of farms grounding rail. As a result, if an insulation fault phase wires at 

transformer or power loads, there are cases of fire sentry cables and equipment due to the surge 

in supply chains . Loads of power-consuming process of centralization of power stations (the  

) to the number of arrows 30 and over are a special group of the 1st category in terms of reliabili-

ty of power supply, and a number of less than 30 arrows - to the 1st category. To supply power 

consumers require a special group of  include three independent power source, that is, ex-

cept for two external sources , should provide additional nutrition from reserving one- third 

source, in which can be used in automated diesel generator (  ) . 

Operating and standby power stations  is different from  powers and voltages , 

which are installed in accordance with existing regulations [1 ... 3] . 

Overvoltage protection ( atmospheric and switching) on the high and low side of the trans-

former substation provides various surge arresters , surge arresters , spark gaps , as when sub-

jected to high-voltage side of the transformer lightning surge 40 % ability to induce capacitive 

means. 

Selection of overvoltage (  ) is made without regard to time off of single-phase short -

circuit current ( . . .), Ie, at the higher operating voltage . In the case of recording time on the 

trip . .  can be selected to a voltage less than the highest working , in those cases where 

appropriate , for example networks with a reduced level of insulation. 

Transformer protection on the high side is high-voltage fuses, which provide only the best 

protection. 

Transformer protection on the low side of the current building s . resettable circuit break-

ers. Protection from incomplete phase mode is not provided, so turn off the transformer for this 

kind of damage is impossible. 
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It should be noted that the operation of the equipment under long-term overvoltage causes 

accelerated aging of insulation, which ultimately results in the insulation of cables and equip-

ment and fires. 

Currently, the road network in operation more than 20 thousand posts of electric centraliza-

tion and tens of thousands of relay cabinets ( ) , located in areas with electrically- on direct 

and alternating current , and in areas with a battery pull . Facilities and equipment of  and  

are in operation different times , many of them are already in operation 40 years , or more than 

their service life . Of course, they undergo modernization of equipment , changes in circuit de-

sign and installation. The variety of positions of   and  greatly complicates the analysis of 

the state and the identification of the causes of damage. 

In the development of the problem with surveys of more than 80 stations in six  railway 

network. Analyzed by standard designs and design solutions in the areas of real railroads operat-

ing regulations ( ) and state standards used in power systems for industrial and commercial 

transport, and in the subways . 
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2005 2006 2007 2008 2009 2010 2015 2020 

 

 1593,1 1669,0 1793,5 1784,2 1469,9 1593,2 1909,1 2535,6 

 450,3 478,7 514,2 498,5 391,2 399,3 523,4 714,9 

 1120,7 1167,2 1255,2 1266,6 1068,9 1181,2 1369,3 1798,0 

 9,0 9,0 9,0 8,0 4,6 5,8 7,5 10,4 

 13,0 14,0 15,0 11,0 5,1 6,8 8,8 12,1 

 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,2 

 

 8200,6 8242,4 8214,1 8331,5 7273,7 7489,1 9146,5 10520,9 

 445,6 448,4 447,1 445,5 425,9 430,3 455,7 479,0 

 3837,0 3988,0 4173,0 4369,0 4013,0 4125,4 5000,4 5750,4 

 11,0 11,0 8,0 7,0 6,2 6,7 8,4 12,6 

 2,0 2,0 2,0 2,0 1,5 1,8 2,2 3,0 

 4,0 4,0 5,0 6,0 5,1 5,4 7,2 10,2 

 1903,0 1788,0 1621,0 1580,0 1283,0 1321,9 1520,2 1971,2 

 1111,0 1083,0 1027,0 963,0 787,0 810,6 1215,9 1180,0 

 887,0 918,0 931,0 959,0 752,0 787,0 936,5 1114,5 



ISSN 1814-5787.  .2014 2 

 

113 

 

 

 

 

- 

 

- 

-

-

 

- 

 

- 

 

- 

-24]. 

 

-  

. 

 

- 

 

  

 



ISSN 1814-5787. i i i .2014 2                                                                   

 

114 

 

-

 

 

-

 

 

 

-  

 

 

 

 

 

-

 -

 

 

 

 

 

 

   

-

   



ISSN 1814-5787.  .2014 2 

 

115 

 

 

  

- -

\\    2007.  

81.  

- -

\\    2007.  

  2008.  77. 

-

-

-

-  -  

 

 -247. 

 

  

10. www.glazev.ru 

 

, 2011.   

 -  

 

 -   

  

-

 

2010.   

 

1985   

   

    

   

  

-     

  -

 2012.   57. 

-

  2011.   -129. 

-  

2012.   -137. 

- 

 2012.   -191.  

 

  -132. 



ISSN 1814-5787. i i i .2014 2                                                                   

 

116 

 

 -8 (1)   -96. 

 

   

 

   

 

 

  

-  

 

 

 

 

- 

 

 

 

- 

-

 

 

 

-  

 

 

 

-  



ISSN 1814-5787.  .2014 2 

 

117 

 

 

  

 

 

 

 

 

 

 

 

 

 

  

  

 

 

- 

. 

 

  

 

. 



ISSN 1814-5787. i i i .2014 2                                                                   

 

118 

 

 

 

 

 

 

 

 

  -  

 -  

 -  

 

 

 

 

 

 

 

 

 

 

 

-II 

 

 

-  



ISSN 1814-5787.  .2014 2 

 

119 

 

- -  

- 

- -  

- - -  

- 

- -  

 

 

  

 

 

 

 

 

 

 

 

 

 

-

 

 

 

 

 

-

-

 



ISSN 1814-5787. i i i .2014 2                                                                   

 

120 

 

 

-

 

 

-

 

 

-

 

-

 



ISSN 1814-5787.  .2014 2 

 

121 

 

 

 

-

 

 

 

 

 

 
-  

 

 

 

 

 

 

 

  
- 

- 

 

- -

- 

-



ISSN 1814-5787. i i i .2014 2                                                                   

 

122 

 

 

-  

-

 

 

 

 

 -  

-  - 

 

 

 - 

-  

- 

 

- - - 

-  

 

- - 

-  

  

- - 

 - 

 

 

- 

-   

 



ISSN 1814-5787.  .2014 2 

 

123 

 

 

 

-

-

 

 

 

 

  

 

- 

- 

- - 

-  

 - 

- 

- - 

 

  

 

 

  25 -  

- 

-  

 


