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bstract 
The paper examines the main reasons for fault in the electrical communication cable. The 

imitating modeling of the springing up of fault in the electrical communication cable was carried 

out in order to study its influence on the quality of signal transmission in Multisim. The circuit 

diagram of the device causing fault in the electrical communication cable and purposed for 

automation of the considered process is proposed in the present research. The natural modeling of 

the whole process was performed and its result corresponds with the real processes taking place in 
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the wire guide medium. The work determines further ways of investigation the influence of fault 

in cable on the quality of information broadcast in transmission systems. 

Keywords: communication line; electrical cable; fault; insulation damage; short circuit; 

asymmetry; resistance. 
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Fig. 1. Simulation of the process of faults in the electrical communication 

cable in the Multisim 
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Table 1 

Main technical and operational characteristics 

of the communication cable P-296 
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. 2.        
Fig. 2. Results of simulation simulation of the process of faults occurrence 
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Fig. 3. Schematic diagram of the executive part of the device for making faults in the electrical 

communication cable 

 

2.        1    
           

           R6-

R13  1 . 
3.       R5    

   10 ,       
   R1-R4,     

  (    ). 
          

         
    -296      . 

 

  
1.  . .  : . – 3-  . – .:  , 2014. 224 .  
2.  . .,  . .,   :   .  2-  
.  1 –    . – 7-  ., .  . – .:   – . 2011. 

424 . 
3.  . .,  . .,  . .   . – .:   , 2000. 587 . 

4.  . .,  . .  . – .:   , 1990. 82 . 



 
 . .,  . .,  . .,  . .    
        // 

 .  . – .3, №1, 2018 42 

 

Ы   

INFORMATION TECHNOLOGIES  

5.  . .  . – , , 1997. 
6.   . .,  . .    ,  I.   . 

– : , 1998. 
7.  . .,  . .   : . – 2-  ., 

. – .:   – , 2009. 267 . 
8.  . .,  . .   . – .: - , 2005. 288 . 

9.  . ., Multisim 7:        
 . -  . – .:   " , 2006. – 488 .: . 

10.  -  L.19.    ,  
   ,   POTS, ISDN  xDSL. 

 

Reference 
1. Aliev A.A. Cable products: reference book. – 3rd edition. – Moscow: IP RadioSoft, 2014. 224 p. 

2. Andreev V.A., Portnov Je.L. Guides of the telecommunication system: a textbook for high schools. V 

2-h tomah. Tom 1 – Theory of transmission and influence. – 7-e izd., pererab. i dop.– M.: Gorjachaja linija – 

Telekom, 2011. 424 p. 

3. Bakalov V.P., Dmitrikov V.F., Kruk B.I., 2000. Fundamentals of the theory of chains. – M.: Radio i 

svjaz'. 587 p. 

4. Ionov A.D., Popov B.V. Communication lines. – M.: Radio i svjaz', 1990. 82 p. 

5. Ozhigov V.A. Communication cables. – Orel, VIPS, 1997. 

6. Ozhigov V.A., Ryzhyi V.M. Calculation of parameters of communication lines, part I. Symmetrical 

communication cables. – Orel, VIPS, 1998. 

7. Ksenofontov A.A., Portnov Je.L. Guides of the telecommunication system: task book. – 2-e izd., 

stereotip. – M.: Gorjachaja linija – Telekom, 2009. 267 p. 

8. Parfenov Ju.A., Miroshnikov D.G. Digital access networks. – M.: Nateks-Jekotrendz, 2005. – 288 . 

9. Herniter E., Multisim 7: Modern system of computer simulation and circuit analysis of electronic 

devices. – DMK Press. – M.: Publishing house of the DMK "press, 2006. – 488 p. 

10. Recommendation ITU. L.19. Multi-pair copper network cable supporting shared multiple services 

such as POTS, ISDN and xDSL. 

 

  ,        

  ,        

  ,   ,      
  

  ,   ,      

 

Smirnov Andrey Vyacheslavovich, student Academy of the Federal security service of the Russian Federation 

Voloshchenko Igor Sergeevich, student Academy of the Federal security service of the Russian Federation 

Kuznetsov Andrey Viktorovich, candidate of technical sciences, Academy of the Federal security service of the Russian 

Federation 

Basov Oleg Olegovich, doctor of technical sciences, Professor of Department of Speech Information Systems 

 

  


