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AUTOABSTRACT 
 
Relevance. The operation of the hydroelectric station in the peak and semi-

peak parts of the load schedule leads to frequent changes in situations at the station 
and the need for constant adaptation of the operating mode to new conditions. At the 
same time, the search for optimal control options is coupled with a large number of 
factors, such as operational reliability, profitability, power quality, power system 
requirements, etc., which greatly complicates the search conditions. The efficiency of 
the hydropower plant depends on the quality of the solution to this problem. 
Therefore, much attention is paid to the management of hydroelectric power regimes. 

One of the pressing management problems today remains the task of choosing 
the optimal number and composition of hydraulic units at the station. The choice of 
the optimal composition of units leads to an increase in the efficiency of the station, 
which can lead to a significant increase in the generation of electricity at 
hydroelectric power stations. 

Hydro power plants are part of the region’s energy system, which also includes 
thermal power plants. Hydroelectric power stations are characterized by very high 
maneuverability, therefore they are called upon, first of all, to provide coverage for 
the most uneven peak part of the graphs of electrical loads of the energy system, as 
well as to provide emergency power reserve. At the same time, the production of 
electricity at hydroelectric power plants requires an increase in its basic economic 
indicators. 

The aim of the work is to develop a methodology for managing hydroelectric 
power stations in the framework of the task of choosing the optimal number, 
composition and choice of the degree of congestion of hydroelectric power. 

To achieve this goal, the following tasks were set: 
1) Study of the structure of modern process control systems for hydropower 

plants. 
2) Development of mathematical models describing the relationship of the 

parameters of the hydroelectric station and the main limitations. 
3) Analysis of optimization methods. 
4) Analysis of the efficiency of optimization of the number, composition and 

degree of load of hydropower units. 
The object of the study is the Branch of PJSC RusHydro - Bureyskaya HPP. 
The subject of the study is the optimal control system for the units of the 

Bureyskaya hydroelectric station. 
Scientific novelty: Development of models describing the relationship 

between the parameters of the hydroelectric station and the main limitations. 
The first chapter of the master's thesis has a review character. The conditions 

for controlling the units and the control system for the modes of hydroelectric power 
stations are considered. 

The second chapter is of an overview nature. The methods of single-criterion 
optimization are considered. 
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The third chapter analyzes the effectiveness of optimizing the number, 
composition and degree of load of hydropower units. Technical and economic results 
were calculated during optimization. 

The conclusion is general. The results of the work done in this master's thesis 
are summed up. 
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   ,    
  . 

       �̅� =𝜋 , 𝜋 , … , 𝜋 ,     
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  𝑖 −   ; 

 𝜋 = ,                                                                                                             (2.8) 
  𝑖 −   . 
 

  -       
 ,    𝑁 𝑁 , 𝑁 , … , 𝑁 ,  
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 3.1 -    
 

      
   ( ). (3.1)  

 : 
 
y = -1E-11x6 + 2E-08x5 - 2E-05x4 + 0,0062x3 - 1,2489x2 + 133,12x - 
 
- 5678,7                                                                                                          (3.1) 
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 ,     

,       
 : 

 𝑞 = 𝑑𝑑𝑁 = , ∙ − ∙ 𝑥 − , ∙ 𝑥 − , ∙ 𝑥 + , (3.2) 
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 3.2 -     
1 

N  200 210 220 230 240 250 260 270 280 290 300 310 320 330 335 

q 0,92 1,05 1,20 1,36 1,54 1,73 1,93 2,15 2,38 2,62 2,88 3,16 3,46 3,77 3,93 

2 

N  400 420 440 460 480 500 520 540 560 580 600 620 640 660 670 

q 0,92 1,05 1,20 1,36 1,54 1,73 1,93 2,15 2,38 2,62 2,88 3,16 3,46 3,77 3,93 

3 

N  600 630 660 690 720 750 780 810 840 870 900 930 960 990 1005 

q 0,92 1,05 1,20 1,36 1,54 1,73 1,93 2,15 2,38 2,62 2,88 3,16 3,46 3,77 3,93 

4 

N  800 840 880 920 960 1000 1040 1080 1120 1160 1200 1240 1280 1320 1340 

q 0,92 1,05 1,20 1,36 1,54 1,73 1,93 2,15 2,38 2,62 2,88 3,16 3,46 3,77 3,93 

5 

N  1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500 1550 1600 1650 1675 

q 0,92 1,05 1,20 1,36 1,54 1,73 1,93 2,15 2,38 2,62 2,88 3,16 3,46 3,77 3,93 

6 

N  1200 1260 1320 1380 1440 1500 1560 1620 1680 1740 1800 1860 1920 1980 2010 

q 0,92 1,05 1,20 1,36 1,54 1,73 1,93 2,15 2,38 2,62 2,88 3,16 3,46 3,77 3,93 
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3.3  -     
,       

 
        .  

      
(  )    (  )  

 .      :  
,  ,    .   3.3  

     .  (  ) 
         

. 
 ,       

         
 -   . 

       
 .     

   ,    3.3 
         . 

,   : 
1)   ; 
2)      ,  

 (  ); 
3)  ,   . 

        3.4.  
(  )        

  . 
 



 
 

 3.3 -     10  

,  
,  , 3/  ,  

1 2 3 4 5 6  1 2 3 4 5 6  
0:00 16 286 0 194 0 310 806 76 288 0 212 0 308 884 107,9 
1:00 25 294 0 33 0 312 663 84 296 0 91 0 309 780 107,9 
2:00 0 280 0 10 0 300 589 57 283 0 70 0 300 710 107,9 
3:00 0 288 0 20 0 306 614 0 291 0 80 0 304 675 107,9 
4:00 0 297 0 32 0 311 640 0 298 0 90 0 309 697 107,9 
5:00 0 292 0 26 0 308 626 0 294 0 85 0 307 686 107,9 
6:00 0 307 0 68 0 316 691 0 306 0 116 0 312 734 107,9 
7:00 0 321 0 319 19 324 983 0 317 0 315 79 319 1030 107,9 
8:00 0 289 0 293 266 305 1153 0 292 0 295 272 304 1163 107,9 
9:00 0 281 0 290 270 302 1142 0 285 0 292 275 302 1154 107,9 
10:00 0 321 0 324 55 327 1027 0 317 0 319 107 321 1064 107,9 
11:00 0 318 0 320 51 324 1012 0 314 0 315 104 320 1053 107,9 
12:00 0 299 0 303 30 312 944 0 299 0 303 88 310 1000 107,9 
13:00 0 280 0 287 5 300 872 0 284 0 290 62 300 936 107,9 
14:00 0 276 0 284 0 298 857 0 280 0 287 0 298 865 107,9 
15:00 0 71 0 332 0 333 735 0 117 0 326 0 327 770 107,9 
16:00 58 66 0 332 0 333 789 109 114 0 327 0 328 878 107,9 
17:00 288 18 0 294 0 306 905 290 78 0 296 0 304 968 107,9 
18:00 299 31 0 304 0 312 946 300 90 0 303 0 310 1003 107,9 
19:00 315 49 0 317 0 322 1003 312 103 0 314 0 318 1047 107,9 
20:00 300 32 0 305 0 313 951 300 91 0 304 0 311 1006 107,9 
21:00 290 10 0 294 0 306 900 292 71 0 296 0 304 963 107,9 
22:00 280 0 0 287 0 300 868 284 0 0 290 0 300 874 107,9 
23:00 282 0 0 288 0 301 871 285 0 0 291 0 301 877 107,9 

    ,   20586 
   

, 3/  909 
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 3.4 -     10  

,  
,  , 3/  ,  

1 2 3 4 5 6  1 2 3 4 5 6  
 

0:00 300 0 265 241 0 0 806 300 0 271 251 0 0 822 107,9 
1:00 300 0 300 63 0 0 663 300 0 299 112 0 0 711 107,9 
2:00 300 0 289 0 0 0 589 300 0 291 0 0 0 591 107,9 
3:00 307 0 307 0 0 0 614 306 0 305 0 0 0 611 107,9 
4:00 320 0 320 0 0 0 640 316 0 315 0 0 0 631 107,9 
5:00 313 0 313 0 0 0 626 311 0 310 0 0 0 621 107,9 
6:00 311 0 300 80 0 0 691 309 0 299 123 0 0 731 107,9 
7:00 329 0 327 327 0 0 983 323 0 322 322 0 0 967 107,9 
8:00 330 0 330 330 0 163 1153 325 0 325 325 0 184 1159 107,9 
9:00 330 0 330 330 0 152 1142 325 0 325 325 0 174 1149 107,9 
10:00 300 0 300 300 0 127 1027 300 0 299 300 0 153 1052 107,9 
11:00 300 0 300 300 0 112 1012 300 0 299 300 0 142 1041 107,9 
12:00 315 0 314 315 0 0 944 312 0 311 312 0 0 935 107,9 
13:00 291 0 290 291 0 0 872 293 0 292 293 0 0 878 107,9 
14:00 285 0 286 286 0 0 857 288 0 288 289 0 0 865 107,9 
15:00 280 0 265 190 0 0 735 284 0 271 209 0 0 764 107,9 
16:00 280 0 265 244 0 0 789 284 0 271 254 0 0 809 107,9 
17:00 310 0 295 300 0 0 905 308 0 295 300 0 0 903 107,9 
18:00 310 0 320 316 0 0 946 308 0 315 313 0 0 936 107,9 
19:00 333 0 335 335 0 0 1003 328 0 330 330 0 0 988 107,9 
20:00 310 0 310 331 0 0 951 308 0 307 325 0 0 940 107,9 
21:00 300 0 300 300 0 0 900 300 0 299 300 0 0 899 107,9 
22:00 272 0 299 297 0 0 868 277 0 299 298 0 0 874 107,9 
23:00 291 0 290 290 0 0 871 293 0 292 292 0 0 877 107,9 

    ,   20586 
   

, 3/  865 
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   10  

 
      Δ , 

3/   
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, 3/  

, 
 

, 3/  

0:00 806 884 806 822 62 
1:00 663 780 663 711 69 
2:00 589 710 589 591 119 
3:00 614 675 614 611 64 
4:00 640 697 640 631 66 
5:00 626 686 626 621 65 
6:00 691 734 691 731 3 
7:00 983 1030 983 967 63 
8:00 1153 1163 1153 1159 4 
9:00 1142 1154 1142 1149 5 
10:00 1027 1064 1027 1052 12 
11:00 1012 1053 1012 1041 12 
12:00 944 1000 944 935 65 
13:00 872 936 872 878 58 
14:00 857 865 857 865 0 
15:00 735 770 735 764 6 
16:00 789 878 789 809 69 
17:00 905 968 905 903 65 
18:00 946 1003 946 936 67 
19:00 1003 1047 1003 988 59 
20:00 951 1006 951 940 66 
21:00 900 963 900 899 64 
22:00 868 874 868 874 0 
23:00 871 877 871 877 0 
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, 3/  
, 

  
 

, 3/  
Δ  

, 3/  
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Э =  Q ∙ ∙ ,q ,                                                                                                  (3.3) 

 
 q = 3,81,   10 ; 
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Э =   ∙ ∙ ,,8  =1004                                                                             (3.4) 
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 .6 -   6 

  



 
 

  
 

    
 

 .1 -     12  

,  
,  , 3/  ,  

1 2 3 4 5 6  1 2 3 4 5 6  
 

0:00 46 0 290 65 0 308 709 102 0 312 115 0 328 857 99,3 
1:00 49 0 292 69 0 309 718 104 0 314 117 0 329 864 99,3 
2:00 37 0 281 51 0 305 675 95 0 304 106 0 326 831 99,3 
3:00 27 0 273 39 0 303 642 87 0 297 96 0 323 803 99,3 
4:00 25 0 271 35 0 302 632 85 0 295 93 0 322 795 99,3 
5:00 36 0 281 51 0 305 673 95 0 304 105 0 326 830 99,3 
6:00 22 0 268 31 0 302 623 83 0 293 91 0 322 789 99,3 
7:00 31 0 276 43 0 304 654 90 0 300 100 0 324 814 99,3 
8:00 35 0 280 49 0 305 669 93 0 302 104 0 325 824 99,3 
9:00 34 0 279 48 0 304 665 93 0 302 103 0 325 823 99,3 
10:00 36 0 281 51 0 305 673 95 0 304 105 0 326 830 99,3 
11:00 34 0 279 48 0 305 666 93 0 302 104 0 325 824 99,3 
12:00 25 0 270 34 0 302 631 85 0 295 93 0 322 795 99,3 
13:00 20 0 266 28 0 301 615 81 0 291 87 0 321 780 99,3 
14:00 18 0 264 25 0 300 606 78 0 289 85 0 321 773 99,3 
15:00 14 0 261 19 0 299 593 74 0 286 79 0 320 759 99,3 
16:00 10 0 257 13 0 298 578 70 0 283 74 0 319 746 99,3 
17:00 8 0 255 11 0 298 572 67 0 281 71 0 318 737 99,3 
18:00 9 0 256 12 0 298 574 68 0 282 73 0 318 741 99,3 
19:00 10 0 257 14 0 298 580 71 0 283 74 0 319 747 99,3 
20:00 38 0 282 54 0 305 679 95 0 305 107 0 326 833 99,3 
21:00 199 0 274 40 0 303 816 230 0 298 98 0 324 950 99,3 
22:00 121 0 273 38 0 303 734 154 0 296 95 0 323 868 99,3 
23:00 25 0 271 35 0 302 633,7 86 0 296 94 0 323 799 99,3 

    ,   15611 
   

, 3/  809 
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 .2 -     15  

,  
,  , 3/  ,  

1 2 3 4 5 6  1 2 3 4 5 6  
 

0:00 0 182 312 0 0 34 527 57 189 288 0 0 91 625 118,2 
1:00 0 55 330 0 0 54 439 0 106 302 0 0 106 514 118,2 
2:00 0 23 301 0 0 22 346 0 82 280 0 0 82 444 118,2 
3:00 0 35 312 0 0 34 381 0 92 289 0 0 92 473 118,2 
4:00 0 41 318 0 0 40 399 0 96 292 0 0 96 484 118,2 
5:00 0 41 317 0 0 40 398 0 96 292 0 0 96 484 118,2 
6:00 50 52 329 0 0 14 446 103 104 301 0 0 75 583 118,2 
7:00 317 36 313 0 0 0 666 293 92 289 0 0 0 674 118,2 
8:00 331 54 329 0 0 0 713 303 105 301 0 0 0 709 118,2 
9:00 332 55 331 0 0 0 718 303 106 302 0 0 0 711 118,2 
10:00 330 52 130 0 0 250 762 302 104 149 0 0 241 796 118,2 
11:00 329 51 42 0 0 327 748 301 103 92 0 0 300 796 118,2 
12:00 310 26 22 0 0 306 664 288 85 77 0 0 285 735 118,2 
13:00 310 26 99 0 0 306 741 288 85 128 0 0 284 785 118,2 
14:00 302 14 294 0 0 297 907 281 75 275 0 0 278 909 118,2 
15:00 309 24 300 0 113 233 979 287 84 279 0 139 229 1018 118,2 
16:00 311 26 304 0 83 230 954 288 86 282 0 123 226 1005 118,2 
17:00 327 49 325 0 0 325 1026 300 102 297 0 0 299 998 118,2 
18:00 330 54 329 0 0 329 1042 303 105 300 0 0 302 1010 118,2 
19:00 316 202 313 0 0 315 1145 291 206 289 0 0 291 1077 118,2 
20:00 301 297 293 0 0 297 1187 281 277 275 0 0 277 1110 118,2 
21:00 303 276 292 0 0 296 1168 282 262 274 0 0 276 1094 118,2 
22:00 306 20 296 0 0 299 921 285 80 276 0 0 279 920 118,2 
23:00 112 30 307 0 0 309 759 139 89 285 0 0 287 800 118,2 

    ,   18035 
   

, 3/  781 
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 .3 -     3  

,  
,  , 3/  ,  

1 2 3 4 5 6  1 2 3 4 5 6  
 

0:00 24 290 16 0 0 298 628 83 275 73 0 0 280 711 116,8 
1:00 48 42 29 0 0 312 431 101 98 83 0 0 291 573 116,8 
2:00 27 5 19 0 0 300 351 86 62 74 0 0 282 504 116,8 
3:00 17 0 14 0 0 295 326 78 0 70 0 0 278 426 116,8 
4:00 17 0 14 0 0 295 325 78 0 70 0 0 278 426 116,8 
5:00 20 0 15 0 0 296 331 80 0 72 0 0 279 431 116,8 
6:00 40 0 29 0 0 311 380 96 0 82 0 0 291 469 116,8 
7:00 272 0 22 0 0 304 597 261 0 77 0 0 285 623 116,8 
8:00 299 0 13 0 0 294 606 281 0 70 0 0 278 629 116,8 
9:00 312 0 60 0 0 308 680 292 0 104 0 0 288 684 116,8 
10:00 296 0 288 0 0 291 874 279 0 273 0 0 275 827 116,8 
11:00 297 0 289 0 0 292 877 279 0 273 0 0 276 828 116,8 
12:00 297 0 289 0 0 292 878 279 0 273 0 0 276 828 116,8 
13:00 306 0 300 0 0 302 907 286 0 282 0 0 284 852 116,8 
14:00 315 0 311 0 0 313 940 294 0 291 0 0 292 877 116,8 
15:00 326 13 326 0 0 326 991 302 74 301 0 0 302 979 116,8 
16:00 325 49 322 0 0 323 1020 301 102 299 0 0 300 1002 116,8 
17:00 313 173 313 0 0 315 1114 292 183 292 0 0 293 1060 116,8 
18:00 297 293 289 0 0 292 1170 279 276 273 0 0 276 1104 116,8 
19:00 309 160 296 0 0 299 1063 289 171 279 0 0 281 1020 116,8 
20:00 320 42 316 0 0 317 994 297 98 293 0 0 295 983 116,8 
21:00 321 44 317 0 0 318 1000 298 98 295 0 0 296 987 116,8 
22:00 325 50 323 0 0 324 1023 301 103 299 0 0 300 1003 116,8 
23:00 308 28 303 0 0 305 943 288 87 284 0 0 285 944 116,8 

    ,   18448 
   

, 3/  782 
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 .1 -     12  

,  
,  , 3/  ,  

1 2 3 4 5 6  1 2 3 4 5 6  
 

0:00 70 0 260 79 0 300 709 119 0 286 125 0 321 851 99,3 
1:00 74 0 260 84 0 300 718 121 0 286 128 0 321 856 99,3 
2:00 0 0 315 45 0 315 675 0 0 338 101 0 337 776 99,3 
3:00 0 0 315 12 0 315 642 0 0 338 73 0 337 748 99,3 
4:00 0 0 310 12 0 310 632 0 0 332 73 0 331 736 99,3 
5:00 0 0 315 43 0 315 673 0 0 338 100 0 337 775 99,3 
6:00 23 0 300 0 0 300 623 84 0 321 0 0 321 726 99,3 
7:00 54 0 300 0 0 300 654 108 0 321 0 0 321 750 99,3 
8:00 69 0 300 0 0 300 669 118 0 321 0 0 321 760 99,3 
9:00 65 0 300 0 0 300 665 115 0 321 0 0 321 757 99,3 
10:00 73 0 300 0 0 300 673 121 0 321 0 0 321 763 99,3 
11:00 66 0 300 0 0 300 666 116 0 321 0 0 321 758 99,3 
12:00 31 0 300 0 0 300 631 91 0 321 0 0 321 733 99,3 
13:00 15 0 300 0 0 300 615 76 0 321 0 0 321 718 99,3 
14:00 0 0 303 0 0 303 606 0 0 324 0 0 324 648 99,3 
15:00 0 0 303 0 0 290 593 0 0 324 0 0 312 636 99,3 
16:00 0 0 278 0 0 300 578 0 0 301 0 0 321 622 99,3 
17:00 0 0 270 0 0 302 572 0 0 295 0 0 322 617 99,3 
18:00 0 0 284 0 0 290 574 0 0 307 0 0 312 619 99,3 
19:00 0 0 290 0 0 290 580 0 0 312 0 0 312 624 99,3 
20:00 79 0 300 0 0 300 679 125 0 321 0 0 321 767 99,3 
21:00 272 0 272 0 0 272 816 297 0 296 0 0 297 890 99,3 
22:00 315 0 104 0 0 315 734 337 0 141 0 0 337 815 99,3 
23:00 300 0 34 0 0 300 634 321 0 88 0 0 321 730 99,3 

    ,   15611 
   

, 3/  736 
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 .2 -     15  

,  
,  , 3/  ,  

1 2 3 4 5 6  1 2 3 4 5 6  
 

0:00 335 0 0 81 111 0 527 306 0 0 122 139 0 567 118,2 
1:00 335 0 0 0 104 0 439 306 0 0 0 135 0 441 118,2 
2:00 300 0 0 0 46 0 346 280 0 0 0 100 0 380 118,2 
3:00 320 0 0 0 61 0 381 295 0 0 0 110 0 405 118,2 
4:00 330 0 0 0 69 0 399 303 0 0 0 114 0 417 118,2 
5:00 330 0 0 0 68 0 398 303 0 0 0 114 0 417 118,2 
6:00 330 0 0 0 116 0 446 303 0 0 0 142 0 445 118,2 
7:00 331 0 0 0 335 0 666 303 0 0 0 306 0 609 118,2 
8:00 305 0 92 0 316 0 713 284 0 124 0 292 0 700 118,2 
9:00 311 0 92 0 315 0 718 288 0 124 0 291 0 703 118,2 
10:00 335 0 92 0 335 0 762 306 0 124 0 306 0 736 118,2 
11:00 335 0 78 0 335 0 748 306 0 115 0 306 0 727 118,2 
12:00 300 0 64 0 300 0 664 280 0 107 0 280 0 667 118,2 
13:00 335 0 71 0 335 0 741 306 0 111 0 306 0 723 118,2 
14:00 335 0 237 0 335 0 907 306 0 232 0 306 0 844 118,2 
15:00 335 0 309 0 335 0 979 306 0 286 0 306 0 898 118,2 
16:00 335 0 284 0 335 0 954 306 0 267 0 306 0 879 118,2 
17:00 327 49 325 0 325 0 1026 300 102 297 0 299 0 998 118,2 
18:00 330 54 329 0 329 0 1042 303 105 300 0 302 0 1010 118,2 
19:00 316 202 313 0 315 0 1145 291 206 289 0 291 0 1077 118,2 
20:00 301 297 293 0 297 0 1187 281 277 275 0 277 0 1110 118,2 
21:00 303 276 292 0 296 0 1168 282 262 274 0 276 0 1094 118,2 
22:00 307 0 308 0 307 0 922 285 0 285 0 285 0 855 118,2 
23:00 335 0 89 0 335 0 759 306 0 122 0 306 0 734 118,2 

    ,   18035 
   

, 3/  727 
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 .3 -     3  

,  
,  , 3/  ,  

1 2 3 4 5 6  1 2 3 4 5 6  
 

0:00 0 293 0 0 0 335 628 0 277 0 0 0 309 586 116,8 
1:00 0 96 0 0 0 335 431 0 131 0 0 0 309 440 116,8 
2:00 0 30 0 0 0 321 351 0 89 0 0 0 298 387 116,8 
3:00 0 26 0 0 0 300 326 0 86 0 0 0 282 368 116,8 
4:00 0 25 0 0 0 300 325 0 85 0 0 0 282 367 116,8 
5:00 0 31 0 0 0 300 331 0 90 0 0 0 282 372 116,8 
6:00 0 60 0 0 0 320 380 0 109 0 0 0 298 407 116,8 
7:00 0 297 0 0 0 300 597 0 280 0 0 0 282 562 116,8 
8:00 0 300 0 0 0 306 606 0 282 0 0 0 287 569 116,8 
9:00 312 0 60 0 0 308 680 292 0 104 0 0 288 684 116,8 
10:00 288 0 301 0 0 285 874 273 0 283 0 0 271 827 116,8 
11:00 297 0 289 0 0 292 877 279 0 273 0 0 276 828 116,8 
12:00 297 0 289 0 0 292 878 279 0 273 0 0 276 828 116,8 
13:00 306 0 300 0 0 302 907 286 0 282 0 0 284 852 116,8 
14:00 313 0 313 0 0 314 940 292 0 292 0 0 293 877 116,8 
15:00 330 0 330 0 0 331 991 305 0 305 0 0 306 916 116,8 
16:00 325 49 322 0 0 323 1020 301 102 299 0 0 300 1002 116,8 
17:00 313 173 313 0 0 315 1114 292 183 292 0 0 293 1060 116,8 
18:00 297 293 289 0 0 292 1170 279 276 273 0 0 276 1104 116,8 
19:00 309 160 296 0 0 299 1063 289 171 279 0 0 281 1020 116,8 
20:00 331 0 332 0 0 331 994 306 0 306 0 0 306 918 116,8 
21:00 333 0 334 0 0 333 1000 307 0 308 0 0 307 922 116,8 
22:00 321 60 321 0 0 321 1023 298 109 297 0 0 298 1002 116,8 
23:00 310 0 310 0 0 323 943 290 0 290 0 0 300 880 116,8 

    ,   18448 
   

, 3/  741 
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