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ABSTRACT 

 

The work to eliminate the increased filtration costs through the concrete of the 

SSHPP dam, which were carried out during the period from 1991-1995, influenced 

the stress-strain state of the dam-base system. In the work area there was an increase 

in the slope of the dam at a mark of 359 m and higher in the direction of the tailrace, 

and also in the direction of the upstream tail at a mark of 308 m. According to the 

indications of longitudinal hydroevels, in the process of restoration repairs, 

precipitation was observed at 308-315 m and 344 m. 

At present, with the purpose of preserving the restored zone at elevations of 

344-359 m, Lengidroproekt and Sayano-Shushenskaya HPPs carry out research work, 

which is to conduct operational monitoring of the operation of the SSHHPP dam 

during the filling of the reservoir and its operation based on the course -element 

analysis taking into account the data of field observations ". The main purpose of this 

research is to develop recommendations for changing the regime of filling the 

reservoir. 

In the dissertation work, the methodology of JSC "Lengidroproekt" was 

conducted to regulate the regime of filling the Sayano-Shushenskaya HPP reservoir, 
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taking into account the temperature state of the dam. Based on the analysis, 

suggestions were made to improve the effectiveness of the technique in question. 

The purpose of the work is to analyze the methodology of JSC 

"Lengidroproekt" and proposals for improving its effectiveness. 

The tasks to be accomplished in the course of the work: 

a) Study of the issue of restoring the solidity of the pressure face of SSHPP; 

b) Description of the methodology of JSC "Lengidroproekt" for the 

development of recommendations for the maximum level of filling the reservoir. 

c) Analysis of the technique in question; 

d) Proposals to improve the effectiveness of this methodology. 

The object of the study when writing the work is the restored zone of the 

pressure face of SSHHPP between elevations of 344-359 m. 

The subject of the study was the methodology of JSC "Lengidroproekt" for 

regulating the regime of filling the reservoir of the Sayano-Shushenskaya HPP, 

taking into account the temperature state of the dam. 

The research methods consist in comparing the proposed recommendations of 

JSC "Lengidroproekt" on the intensity of filling the reservoir with the indications of 

the KIA installed in the restored zone of the pressure face. The readings of the KIA 

were obtained from the information-diagnostic system SSHGES - EDIP. 

Scientific novelty. In this paper, measures are proposed to increase the 

effectiveness of the technique aimed at preserving the monolithic nature of the 

pressure face of the dam and, as a consequence, its safe operation. 

Approbation of the results of work. The main results of the research, outlined 

in the thesis, were presented at the 5th All-Russian Scientific and Practical 

Conference of Young Scientists, Specialists, Graduate Students and Students 

"GIDROELECTROSTANTS XXI CENTURY" (Cheremushki Settlement, 2018). 

Publications. The main provisions and conclusions are set forth in the publication of 

scientific journals and publications that are included in the list of scientific 

publications being published, as defined by the RINC, ISBN. 

The volume of the thesis is 68 pages, contains 7 illustrations and 19 tables. 
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The main content of the work: 

The master's thesis includes: introduction, 3 chapters and conclusion. 

The introduction reveals the relevance of research in the chosen direction, its 

significance is indicated. 

The first chapter is devoted to problems with the pressure face of the SSHPP 

dam, which arose during construction and operation. 

The second chapter is devoted to the issues of monitoring the operation of the 

SSHPP dam taking into account the temperature factor in the process of filling-in the 

reservoir. 

In the third chapter, the characteristics of the dam operation as a result of 

changes in the UVB and temperature conditions during the filling-working of the 

reservoir in 2016 are analyzed and the effectiveness of the Lengidroproekt method 

for monitoring the state of the SSHPP dam is analyzed. 

In conclusion, the main conclusions and proposals for improving the method of 

monitoring the safe operation of the pressure head of SSHPP are considered. 
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    09.10.2016   17.10.2016   

 ,  ,    

  « » 2007 ,    ,    

« » (2013)     (  11). 
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 11 –     33   

 
« »  

(2013) 

« »  

(2007) 

  

(2016) 

09,10 -27,53 -31,27 -29,84 

10,10 -27,40 -31,08 -29,44 

11,10 -27,27 -30,89 -29,21 

12,10 -27,05 -30,71 -29,00 

13,10 -26,83 -30,52 -28,77 

14,10 -26,58 -30,33 -28,47 

15,10 -26,33 -30,14 -28,20 

16,10 -26,20 -29,96 -27,91 

17,10 -26,06 -29,77 -27,44 

 

      « »  

  2013  (27.10.2016 ).   

        

 « » 2006 . 

       ,   

 « »,       

    ,   ,   

  2016          

        . 

,         

        

   .  
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3.1      « »  

        
  2016  

 

    « »   

  Э      

       2016 .  

       

      «   

  Э         

   -  »  

         

344-359 ,        

         . 

     2016   

« »    ,   

        

 «    ».    ,      

-     2015 . 

        

    346-359      

11.06.2015  11.06.2016 .   ,    

EDIP,    12. 

 

 12 –    19, 33  45 

   

,  
520,56 518,53 

11,06,15 11,06,16 

19 19 -1 350,9 0,78 0,79 

33 33 -1 358,1 0,89 0,89 
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  12 

   

,  
520,56 518,53 

11,06,15 11,06,16 

45 45 -1 347 2,53 2,52 

 

       

   0,01 .  

      

 Э  (  13).  

 

 13 –    Э  

  ,  520.56 518.53 
 11.06.15 11.06.16 

 
  ( ) 

 33   542  
( 1=144.0 ) 93.9 87.0 

  .33 ( ) 
. 504 , 0.6   .  13.4 14.6 

 

       

  2015  2016      

   1.     

 33         2016   

 2015  –    .  

       12  

   Э   13   , 

    2015    -    

 ,  11.06.2016     . 

      2016    

2015     ,   

      346-359     
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   02   26 .   

      346-359   2015  2016 , 

  ,     EDIP    

 14-15. 

 

 14 –   ( )      346-

359   02.04.2016   28.12.2016  

 
 

,  
  

 19  33  45 
 

19 -1 
  

 
33 -3 

 
45 -1 

,  ,   ,   
350,9 352,6 347  

2.04 506,14 0,72 0,06 2,52 
27.04 500,37 0,69 0,05 2,51 
4.05 500,60 0,69 0,05 2,51 
30.05 506,72 0,73 0,06 2,52 
9.06 516,69 0,77 0,06 2,53 
30.06 530,73 0,87 0,06 2,53 
7.07 532,03 0,88 0,06 2,54 
26.07 535 0,93 0,07 2,54 
17.08 537,81 0,99 0,07 2,55 
26.08 538,52 1,0 0,07 2,55 
14.09 538,11 1,15 0,08 2,56 
13.10 537,09 1,16 0,08 2,56 
17.11 533,07 1,13 0,09 2,56 
28.12 527,95 1,07 0,08 2,55 

 

 15 –        346-359   

02.04.2015   28.11.2015  

 ,  

 19  33  45 

 
19 -1 

 
33 -3 

 
45 -1 

,  ,  ,   
350,9 352,6 347 

2.04 505,32 0,76 0,06 2,52 
27.04 501,19 0,71 0,05 2,51 
4.05 503,30 0,71 0,05 2,5 
30.05 506,72 0,71 0,05 2,51 
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  15 

 ,  

 19  33  45 
 

19 -1 
 

33 -3 
 

45 -1 
,  ,  ,   

350,9 352,6 347 
9.06 519,60 0,78 0,06 2,53 
30.06 528,16 1,0 0,08 2,55 
7.07 529,17 1,02 0,07 2,55 
26.07 532,08 1,07 0,08 2,55 
17.08 534,51 1,14 0,08 2,56 
26.08 535,19 1,17 0,08 2,56 
14.09 536,38 1,05 0,07 2,55 
13.10 537,03 1,11 0,08 2,56 
17.11 534,15 1,12 0,08 2,56 
28.12 528,71 1,06 0,08 2,55 

 

   ( 14-15),    

   19, 33,45   347-352,6    

,   ,      

   0,01 – 0,02 ,   19 -1.  

    19 -1,    19  

  0,17 ,       33 -

3  45 -1. Э         

,         346-359 

 19 ,    . 

    14 15   ,  

        

  2016   2015      

    « » . 

     Э   

  2015  2016 .    Э   

     16-18. 
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 16 –    Э      02.04.16  

09.06.16  

  ,  506,14 500,37 500,60 506,72 516,69 
 02,04,16 27,04,16 04,05,16 30,05,16 09,06,16 

  ( ) 
 33   542  

( 1=144,0 ) 83,7 68,2 67,9 69,7 83,9 

 33   440  47,2 40,1 40,1 43,0 51,5 
 33   344  13,4 11,5 11,6 12,4 14,5 

  ,33 ( ) 
, 504 , 0,6   ,  1,1 5,8 5,5 11,3 13,4 
, 504 , 1,25   ,  -1,2 2,4 3,1 6,3 8,2 

 

 17 –    Э      30.06.16  

26.08.16  

  ,  530,73 532,03 535,00 537,81 538,52 
 30,06,16 07,07,16 26,07,16 17,08,16 26,08,16 

  ( ) 
 33   542  

( 1=144,0 ) 111,5 112,9 116,1 125,2 128,7 

 33   440  66,1 67,3 69,7 72,8 74,1 
 33   344  18,4 18,9 19,9 20,4 20,8 

  ,33 ( ) 
, 504 , 0,6   ,  16,2 17,5 18,9 15,8 14,5 
, 504 , 1,25   ,  11,4 12,2 14,0 13,8 13,2 

 

 18 –    Э      02.04.15  

26.08.15  

  ,  505,32 501,19 503,30 513,88 519,60 
 02,04,15 27,04,15 04,05,15 30,05,15 09,06,15 

  ( ) 
 33   542  

( 1=144,0 ) 82,2 68,8 73,1 84,2 91,7 

 33   440  46,0 40,8 42,5 50,4 55,4 
 33   344  12,6 11,5 11,8 14,0 15,4 

  ,33 ( ) 
, 504 , 0,6   ,  -0,7 7,5 5,4 10,7 12,9 
, 504 , 1,25   ,  -1,6 2,5 3,3 7,3 7,9 
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 19 –    Э      30.06.15  

26.08.15  

  ,  528,16 529,17 532,08 534,51 535,19 
 30,06,15 07,07,15 26,07,15 17,08,15 26,08,15 

  ( ) 
 33   542  

( 1=144,0 ) 104,2 105,0 106,4 113,3 114,0 

 33   440  62,9 63,6 65,3 67,9 68,2 
 33   344  17,7 17,9 18,6 19,2 19,3 

  ,33 ( ) 
, 504 , 0,6   ,  16,8 17,5 19,8 16,7 16,7 
, 504 , 1,25   ,  11,6 12,8 14,4 14,6 14,6 

 

   33  2016 ,  

  ,     1,   26 

   .      

     15,3 ,       

  2015      (  19), 

2015          

   30 .  

  21.08.2016-28.08.2016     , 

   « »    Э ,   

     538,5 .    21.08.2016  

26.08.2016 ,     

  33    -33,27   -32,96 .  

   ,        

25÷27.08.2016 .    .  

        

      ,   ,  

       2016  

    ,    

, ,      

   1.  
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      -  

Э         

         

  ,       538.5   

    .  

 ,     

        

        

.   30.05.2016      

       2015 .  

  ,   ,  

        

(538,52 )   ,    ,   

 .   ,     

   33 ,     

  ,   « » 2015 -

     ,     

    .  « » 

  ,       09.10.2016 , 

    ,  

,      « » 2007 . 

 

3.2       
     -  

   « » 

 

     « »  

«     Э     

      -    

   »   ,    
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    344 – 359 ,    

       . 

        

      

  ,     

   2016 .  

  « »   (   

1   )   .    , 

     ,    

        

.        ,  

       

     ,  

  ( )    ,   

          

.   ,      

      

,        

 ,    ,  ,   

     .  
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« »      

-  Э      .   

        

.        

« »   -  Э     

     .  

  -   Э   

   Э    « »  

 . Э        

 344 – 359 ,     

    ,  ,  ,  

 Э   . 

    ,  

       

  ,    

 ,     .  

       

   ,    ,  , . .  

  ,     

        

,         

    .   

     , 

       , 

     « »   , 

         

 .  
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 .1 –      542,0   33 

 
U  ,   ,  Ut ,  ∆  ,  ∆t ,  ∆1

 

 
∆1  

∆2
 

 
∆2  2013 2014 2015 2013 2014 2015 2013 2014 2015 ∆1  ∆2  ∆1

t ∆2
t 

04,04 81,76 78,75 81,32 504,65 504,87 504,82 7,75 4,63 7,47 0,33 -0,10 -0,28 2,84 
         

         

12,04 75,31 73,84 76,36 501,68 502,61 502,85 6,85 2,52 6,42 2,18 0,45 -0,43 3,90 
         

         

15,04 74,06 72,29 74,61 501,16 501,74 502,16 6,39 2,30 5,49 1,86 0,78 -0,90 3,19 
         

         

19,04 71,79 69,92 72,13 500,19 500,64 501,31 5,63 1,87 4,60 2,05 1,23 -1,03 2,73 
         

         

22,04 70,92 67,72 70,38 500,03 500,11 500,83 4,74 1,20 3,71 1,46 1,32 -1,03 2,51 
          

         

30,04 70,77 67,35 71,30 501,77 500,21 502,41 2,16 0,37 0,69 1,19 3,76 -1,47 0,32 
          

         

06,05 77,06 65,73 72,91 506,32 500,89 503,27 -0,15 -1,70 0,42 -6,01 4,43 0,57 2,12 
           

         

10,05 79,88 66,61 71,03 508,69 501,50 503,44 -1,35 -2,53 -0,09 -10,57 3,61 1,26 2,44 
           

         

17,05 86,79 67,47 70,36 512,10 502,73 505,24 -3,12 -3,90 -3,02 -14,43 4,88 0,10 0,88 
             

         

27,05 91,24 71,21 79,63 515,16 505,75 511,82 -5,09 -6,02 -7,20 -7,63 
-

12,80 
-2,11 -1,18 
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 .1 –  33.      359,0  

 
φ  ,  ,  φt ,  φ ,  φt,  φ1

 

φ1  
φ2

 

φ2  

2013 2014 2015 2013 2014 2015 2013 2014 2015 ∆1  ∆2  ∆1
t ∆2

t 

08,04 32,25 32,58 32,78 503,11 503,74 503,80 -1,89 -1,26 -1,18 0,83 0,10 0,71 0,08 
         

         

10,04 31,43 31,83 32,20 502,33 503,17 503,29 -1,87 -1,19 -1,16 1,15 0,15 0,71 0,03 
         

         

20,04 29,11 28,68 29,29 500,10 500,47 501,14 -1,50 -1,08 -0,84 1,22 0,78 0,66 0,24 
         

         

29,04 29,00 27,82 29,10 501,25 500,15 502,0 -0,30 -0,56 -0,46 0,88 2,18 -0,16 0,10 
         

         

20,05 40,93 29,81 34,45 512,88 503,56 506,52 -0,57 -0,05 0,68 -8,13 3,61 1,25 0,73 
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      542,0  
 

 .1 –  33.      542,0  

 
        ,                            

     
2013 2014 2015 2013 2014 2015 2013 2014 2015                        

13,05 82,59 67,61 71,05 510,12 501,93 503,85 -2,17 -3,12 -1,11 -12,82 3,68 1,06 2,01 
             

         

17,05 86,79 67,47 70,36 512,10 502,73 505,24 -3,12 -3,90 -3,02 -14,43 4,88 0,10 0,88 
             

         

27,05 91,24 71,21 79,63 515,16 505,75 511,82 -5,09 -6,02 -7,20 -7,63 -12,80 -2,11 -1,18 
            

          

31,05 92,19 76,75 85,62 516,32 509,35 514,55 -6,28 -6,95 -8,04 -4,17 11,57 -1,76 -1,09 
           

          

03,06 92,58 83,60 87,11 517,14 513,09 515,98 -7,29 -7,56 -8,95 -2,79 6,70 -1,66 -1,39 
           

         

07,06 94,47 89,01 90,31 518,33 515,09 518,33 -8,75 -8,41 -9,97 0 5,73 -1,22 -1,56 
           

         

10,06 95,50 89,80 92,71 519,99 517,33 520,10 -10,09 -9,06 -11,47 0,28 6,88 -1,48 -2,41 
           

         

14,06 100,34 92,35 93,70 522,50 519,78 521,77 -11,93 -11,21 -13,33 -1,93 5,19 -1,40 -2,12 
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      440,0  
 

 .1 –  33.      440.0  

 
   ,                  

     
2013 2014 2015 2013 2014 2015 2013 2014 2015                

6,09 72,67 68,48 69,19 537,51 534,14 535,62 -6,79 -7,51 -7,87 -2,73 2,11 -1,08 -0,36 
           

         

9,09 73,06 68,03 70,06 537,63 534,19 535,92 -6,85 -7,55 -7,97 -2,47 2,47 -1,12 -0,42 
           

         

13,09 73,76 68,50 70,31 537,84 534,28 536,28 -6,90 -7,54 -7,97 -2,26 2,86 -1,07 -0,43 
           

         

16,09 74,05 68,46 71,06 537,95 534,27 536,54 -6,87 -7,57 -8,06 -2,05 3,25 -1,19 -0,49 
           

         

20,09 74,49 68,07 71,98 537,96 534,32 536,85 -6,84 -7,51 -8,03 -1,61 3,63 -1,19 -0,52 
           

         

23,09 74,72 68,13 71,88 538,00 534,22 537,04 -6,82 -7,53 -7,98 -1,40 4,04 -1,16 -0,45 
           

         

27,09 74,45 68,13 72,73 537,92 534,13 537,30 -6,80 -7,48 -7,92 -0,90 4,55 -1,12 -0,44 
           

         

30,09 74,41 68,20 73,30 537,87 534,09 537,40 -6,76 -7,50 -7,61 -0,68 4,75 -0,85 -0,11 
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