
     
  

«   » 
-   

 
 , ,  

    
 
 
 

                     
   

                                                                                   _______  . .   
          ,    
« _____»  _________2021 .  

 

  
 

     
  -   

 
13.04.02 –    

13.04.02.06 –  
 
                                                                         .   

     _________                . .   
                                             ,        ,       ,    
 

                         _________                                        . .  
                                                               ,                                                           ,   
 
                                                                                            1-   
                                                                                       
                                                                                     « » -  
                                                                                « -     

                           _________       . . »     . .  
                                             ,        ,       ,   
 

               _________                   . .   

                                             ,        ,       ,   
 
 

;  2021  



2 

 

 

 

       

       

-        

     ,    

 .       

  –   ,   

   .    ,  

        

.      , 

     .  

     .   

  ,       

,    -  - ё . 

 : 
 ,    ,  

, , ,  , , 

 , . 

  



3 

 

 

 

     «   

     -  

». 

  

       

 -  . 

 

1.)       

     -  .  

2.)        

 -  . 

  

    -  

,    . 

  

      

-        

 . 

  

      ,  

        

-        

 .  

   

        

   -    

       

.         



4 

 

  . 6.2.1.10   55260.3.1-2013   

 . 

   

  ,   ,  ё 

,  ,  . 

  

        

  VII  VIII  -   

 , ,    «  

 XXI ». 

 

1.        

      -  

 //   XXI :   VIII 

. .- . . / . . . ; : -

    , 2021. ‒ 408 . 

2.      

   //   XXI : . 

   VII . .- . . / . . , . . 

. ; : -    

 , 2020. ‒ 437 . 

3. Substantiation of the need for controlling vane seals of turbines with 

adjustable vanes //   XXI : .   

 VII . .- . . / V. V. Zaitsev. ; : 

-     , 2020. ‒ 437 

. 

4. Kaplan impeller tightness control software //   - 

2021 :  / V. V. Zaitsev. : , 2021. 

  ё  : 



5 

 

   ,  ,   3 , 

    .    49 

,  15 , 5 , 9 .  

    17 . 

  



6 

 

ABSTRACT 

 

Final qualification work on the topic "Development of a tightness control system 

for the impeller hub of a rotary vane hydraulic turbine." 

Purpose of work 

Development of the concept of a tightness control system for the impeller hub 

of a rotary vane hydraulic turbine. 

Tasks 

1.) Creation of a prototype of a measuring system for monitoring the presence of 

leaks in the impeller cavity of a Kaplan turbine. 

2.) Selection of the method for transmitting the information signal from the 

impeller of the Kaplan hydraulic turbine. 

Object of study 

Loss of tightness of the impeller of a Kaplan hydraulic turbine caused by damage 

to the vane seals. 

Subject of study 

Possibility of detecting damage to the impeller seal of a rotary vane hydraulic 

turbine without shutting down the hydraulic unit and draining the flow path. 

Scientific novelty 

At present, there are no technical devices that allow monitoring the tightness of 

the impeller cavity and the condition of the seals of a rotary vane hydraulic turbine 

without stopping the unit and draining the flow path. 

The practical significance of the work 

The results of the work can be used to create a system of indicators of the 

technical condition of Kaplan turbines when introducing the type of organization of 

equipment repair according to the technical condition. In addition, the development 

and implementation of such a system will ensure compliance with the requirements of 

clause 6.2.1.10 of GOST R 55260.3.1-2013 of the newly introduced hydro turbine 

equipment. 

Personal contribution of the author 
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Development of a sensor prototype, the concept of a control system, an algorithm 

for its operation, creation of a model, testing. 

Approbation of work 

Reports on the intermediate results of work on the dissertation were presented at 

the VII and VIII All-Russian scientific and practical conferences of young scientists, 

specialists, graduate students and students "Hydroelectric power plants in the XXI 

century." 

Publications 

1. Analysis of the influence of the elasticity of the diaphragm on the 

measurement accuracy of the tightness control system of the impeller hub of a rotary-

blade hydraulic turbine. Hydroelectric power plants in the XXI century: collection of 

materials VIII All-Russian. Scientific-practical conf. / V.V. Zaitsev. Sayanogorsk; 

Cheryomushki: Sayano-Shushensky branch of Siberian Federal University, 2021. – 

408 p. 

2. Algorithm for monitoring the tightness of the internal cavity of an oil-free 

impeller // Hydroelectric power plants in the XXI century: collection of articles. 

materials of the extramural stage of the VII All-Russia. scientific-practical conf. / A. 

M. Voloshin, V. V. Zaitsev. Sayanogorsk; Cheryomushki: Sayano-Shushensky branch 

of Siberian Federal University, 2020. – 437 p. 

3. Substantiation of the need for controlling vane seals of turbines with 

adjustable vanes // Hydroelectric power plants in the XXI century: collection of 

articles. materials of the extramural stage of the VII All-Russia. Scientific-practical 

conf. / V. V. Zaitsev. Sayanogorsk; Cheryomushki: Sayano-Shushensky branch of 

Siberian Federal University, 2020 . – 437 p. 

4. Kaplan impeller tightness control software // Prospect Free - 2021: collection 

/ V. V. Zaitsev. Krasnoyarsk: Siberian Federal University, 2021. 

The structure and scope of the thesis: 
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The dissertation consists of an introduction, a main part consisting of 3 chapters, 

a conclusion and a list of sources used. The material is presented on 49 pages, contains 

15 illustrations, 5 tables, 9 formulas. The list of sources used consists of 17 items. 
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