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(  1- 10).          
       .    

           
   1    1 , 1   β. 

 

 1 –       [Distribution of BA in the considered 

variants of calculations] 
  Gd, /         

1  312-4,90%(
235

U)  

2 878 ( ) 300-4,95%(
235U)  1β-3,65%(

235U)  5,0%GН2O3  

B3 878 ( ) 288-4,95%(
235U)  β4-4.30%(

235U)  β,5%GН2O3  

4 8λ0 ( ) 228-4,95%(
235U)  84-4,80%(

235U)  0,7%GН2O3  

5 140λ ( ) 288-4,95%(
235U)  β4-4,30%(

235U)  4,0%GН2O3  

6 1λβ8 ( ) 288-5,00%(
235U)  β4-3,70%(

235U)  5,5%GН2O3  

7 β611 ( ) 288-5,00%(
235U)  β4-3,70%(

235U)  7,5%GН2O3  

8 1762 ( ) 282-5,00%(
235U)  γ0-3,90%(

235U)  4,0%GН2O3 

9 2644 ( ) 276-5,00%(
235U)  γ6-4,13%(

235U)  5,0%GН2O3 

10 3523 ( ) 270-5,00%(
235U)  4β-4,26%(

235U)  5,7%GН2O3 

11 887 ( ) 312-4,90%(
235

U), 84-   GН2O3 0,014β  (   )  
12 14β0 ( ) 312-4,90%(

235
U), 84-   GН2O3 0,01λ5  (   )  

13 1λ5β ( ) 312-4,90%(
235

U), 84-   GН2O3 0,0βλ1  (   )  
14 β66β ( ) 312-4,90%(

235
U), 84-   GН2O3 0,0478  (   )  

15 887 ( ) 312-4,90%(
235

U), 126-   GН2O3 0,01γ1  (   )  
16 1775 ( ) 312-4,90%(

235
U), 180-   GН2O3 0,0167  (   )  

17 β661 ( ) 312-4,90%(
235

U), 222-   GН2O3 0,01γ1  (   )  
18 3549 ( ) 312-4,90%(

235
U), 240-   GН2O3 0,0167  (   )  

19 

2653 

( )  ( ) 
288-4,95%(

235
U), 93-   GН2O3 0,0161  (   )  

24-4,3%(
235U)  γ,75% GН2O3. 

20 

3536 

( )  ( ) 
282-5,0%(

235
U), 102-   GН2O3 0,0β0β  (   )  

30-4,0%(
235U)  40% GН2O3. 

 

 

 
 1  –     ( 3, 5- 7) 

[The placement of the BAs in FA ( 3, 5- 7)] 

 
 1  –     ( 8- 11) [The 

placement of the BAs in FA ( 8- 11)] 

 

 
 2 –   (  ,   ) [The geometry of the fuel rods (without the BAs, 

HBA, and NHBA)] 
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 γ –    
   1- 4 [ inf of poly-cell 

depending on burnup depth for variants 1- 4] 

 

 
 4 –      

    1- 4 [ inf of FA in 

first campaign depending on burnup depth for variants 

1- 4] 
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     150-β00     

        
  1  0,068 (∆ . . = 0,068).  ,  
        

, ,         
  ,    3. 

          
  β4  (  ( 3, 5- 7)),      , , 

,       .    
  5  6. 

 
 5 –    

   1, 3, 5- 7  

[ inf of poly-cell depending on burnup depth for 

variants 1, 3, 5- 7] 

 
 6 –      

    1, 3, 5- 7 [ inf 

of FA in first campaign depending on burnup depth 

for variants 1, 3, 5- 7] 
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 7 –    
   1, 3, 8- 10 [ inf of 

poly-cell depending on burnup depth for variants 

1, 3, 8- 10] 

 
 8 –      
    1, 3, 8- 10 

[ inf of FA in first campaign depending on burnup 

depth for variants 1, 3, 8- 10] 
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 . 
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         λ  10. 

 

 
 λ –    

   1, 11- 14 [ inf of poly-

cell depending on burnup depth for variants 1, 11-

14] 

 
 10 –      

    1, 11- 14 [ inf of 

FA in first campaign depending on burnup depth for 

variants 1, 11- 14] 
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    ( 15- 18)     
   (887ν 1775ν β66β  γ54λ  Gd),        (1β6, 

180, βββ  β40),         ,    
  ,          

 .   11      .  
 

 
 11  –    
   1, 15- 18 [ inf of poly-

cell depending on burnup depth for variants 1, 15-

18] 

 
 11  –      

    1, 15- 18 [ inf of 

FA in first campaign depending on burnup depth for 

variants 1, 15- 18] 

 

    10   10      7   7 , 
    . - ,    

     ,    
     . - ,   

        ,   
         

.          
 ,       .  
,          
     .     

          (  19  
20).      1β  1γ. 

 

 
 1β –    
   1, 9, 17  19 [ inf of 

poly-cell depending on burnup depth for variants 1, 

9, 17  19] 

 
 1γ –    

   1, 10, 18  20 [ inf of 

poly-cell depending on burnup depth for variants 1, 

10, 18  20] 
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   ( )   ( )  
       .   β 

 ∆ . .  ∆ (  )   9, 10, 17 18, 19  20. 
 

 β – ∆ . .  ∆  (   )   9, 10, 17 18, 19  20 [∆ inf.max .  ∆ inf in the end 

of campaign) for variants 9, 10, 17 18, 19  20] 

  ( / ) 2,65 3,55 

              

∆ . . 0,109 0,111 0,125 0,126 0,122 0,130 

∆ (   ) 0,008 0,006 0,006 0,010 0,008 0,008 

 

  β ,    ( )   
( )      .    (  ),  

       
 .   γ  ∆ . .  ∆ (  )  

 3, 8, 15 16. 
 

 γ – ∆ . .  ∆  (   )   3, 8, 15 16 [∆ inf.max .  ∆ inf in the end of campaign) 

for variants 3, 8, 15 16] 

  ( ) 0,88 0,89 1,76 1,78 

        

∆ . . 0,068 0,063 0,089 0,089 

∆ (   ) 0,003 0,001 0,005 0,004 
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Abstract – The paper considers various schemes of placement of the burnable absorbers (BAs) in 

the system of compensation of excess reactivity in the reactor of WWER type at the extended 

campaigns for the purpose of decrease in the maximum concentration of the boron absorber. On 

the basis of the variant optimization the influence of the method of placing the burnable absorber 

in the fuel rods (homogeneous and heterogeneous) and the amount of the placed burnable 

absorbers in them on the maximum value of the reactivity reserve compensated by the boron 

control system are analyzed. 

 

Keywords: Burnable absorber (BAs), homogeneous (HBA) and heterogeneous (NHBA) burnable 

absorber, Serpent, VVER, fuel assemblies (FA), poly-cell, the maximum concentration of boric 

acid, the liquid system of regulation, excess ЫОКМЭТЯТЭв, ЧОЮЭЫШЧ ЦЮХЭТЩХТМКЭТШЧ ПКМЭШЫ (K∞). 
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