
 

 
 

      

     
    

 «   » 
 

   –   
  «   » 

 
 

 
 

  
 
           
                                                                                       

 __________   . .  
                  ,  

                                                                                 «____»  ___________ 2020 . 
   
 
 

  
 

13.03.02 «   » 
(    ) 

 
     « »   « » -

  
 (  ) 

 
 
 

 ________«__»___2020 .  . , . .             . .  
                                      ,                                  ,                   ,  

 
    _______«__»___2020                                                    . .  

                                                                                                                                    ,  

 
 ______«__»__2020                                                            . .  

      ,                                                                                         ,  
  

 
 
 
 
 
 2020 



 

 
 

     
    

 «   » 
 

   –  
   «   » 

 
 

« » 
   
 
           
                                       

 __________   . .  
                  ,  

                                                                                 «____»  ___________ 2020 . 
 
   
 

 
    

    
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

 
 

 ___________    _______________   
, ,  

 -16-01 (16-1)  ( )  13.03.02   
                                                                                                                                  

   «   »      
 

       
  « »   « » -       

    №  323     05.06.2020  
  . . , . . .,   .« »  

                                               , , ,      

            
« -35/10»,  « - -35/10»;      

       ,    
   -    2017-2019 .    

  : 
 

1.    
2.     
3.     
4.       
5.       

 
6.         

  
7.      

 
  

   
 

  :   
1.      « »   « -

» 
2.       
3.          
 

             _________________     . .  
                                                                                 

 
 

           _________________     . .  
                                                                                             

 
« ___ » __________ 2020 . 



 

4 
 

 

     «   

   « »   « » -  » 

 59   , 17 , 15 , 25 

 , 3   .  

, ,  

, , ,  . 

  –  « »   « - » -
 .  

  –      

  . 

       

      « » 

 « - » -  . 

   : 

       

« »   « - »;  

       

 . 

   ,     

       

       

.  

       : 

       ; 

     (   

    );    

  ;    

     . 

 



 

5 
 

ABSTRACT 

 

The final qualification work on the topic "Analysis of indicators of reliability 

of the SS" Moskovskaya "and SS" Bidzha "of Ust-Abakan RES" contains 59 pages of 

a text document, 17 figures, 15 tables, 25 used sources, 3 sheets of graphic material. 

RELIABILITY, POWER SUPPLY, RELIABILITY RATES, LINE, 

ANALYSIS, NUMBER OF FAILURES. 

The object of the study is the substation “Moskovskaya” and the substation 

“Vershino-Bidzha” of the Ust-Abakanskiy RES. 

Research methods - statistical data processing and calculation of the main 

indicators of reliability. 

The purpose of the final qualification work is to develop proposals for reducing 

emergency outages at substations "Moskovskaya" and "Vershino-Bidzha" of Ust-

Abakanskiy RES. 

Tasks of the final qualifying work: 

• analyze the causes of emergency shutdowns at the Moskovskaya substation 

and the Vershino-Bidzha substation; 

• develop measures to improve the reliability of rural electrical networks. 

The importance of the work is due to the fact that the theoretical and practical 

recommendations of the analysis can be used by specialists of power grid companies 

in the design and maintenance of power grids. 

During the implementation of the project, the following results were obtained: 

a statistical analysis of emergency outages and their causes was performed; the 

calculations of the main indicators of reliability (the parameter of the flow of failures 

and the average recovery time) were made; measures are proposed to improve the 

reliability of power supply; analysis of the economic efficiency of measures to 

improve the reliability of power supply 
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