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     ,   -      
  .Д4Ж 

 

     
           

 ,   -    
    800    ( -800).  

       -800   
  ,         

 10.1β. β015       .    -

800       1 [5]. 
 

 1 –    -800    ДParameters of the core BN-800 with MOX 

fuel] 

-800   

   , . 565 

  ,  2560 

  ,  880 

   ,  94,5 

 ,  6,9 

.  , %  k/k 3,6 

  / γ  430 

.   , /  48 

 

   -800     40 . 
     μ    ( )    

 ( ).           
 ,  ΔR( ) =     √ ν ΔR( ) = R  – ΔR( )   -  

 .   « » , . .   
       , , б( )/б( ).  
 8   [6]: 

1. U(γ5,γ8)Oβ ≡ U 

2. PЮγλOβ ≡ PЮ 

3. (Uγγ + TСγβ)Oβ≡U+TС 

4. (PЮ(γλ,40) + (Uγ8))Oβ ≡ O + U 

5. (PЮ(γλ,40) + (U(γ5,γ8)))Oβ ≡ +U( ) 
6. (Pu(39,40,41,42) + U38)Oβ ≡  + U 

7. (Pu(39,40,41,42) + U(35-γ8))Oβ ≡ +U( ) 
8. (PЮ(γλ,40,41,4β) + TСγβ)Oβ ≡  +TС 

1 –     , β –   βγλ-  
, γ –      βγγU  βγβTС,     

 βγβTС, 4 –     ,     
239Pu – λγ %  β40PЮ – 7 %   βγ8U, 5 –     

 βγ8U = λλ,βλ %  βγ5U = 0,71 %, 6 –  ,  
  βγλPЮ = 60 %, β40PЮ = β5 %, β4βPЮ = 11 %, β4βPЮ = 4%   βγ8U,  

7 –     , 8 –    
. 
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       . 
     β. 

 
 2 –        [Calculation for fresh and medium 

isotope composition of fuel] 

K = 1 U Pu U+Th  +U +U( )  +U +U( )  +TС 

X  % 15,09 11,98 12,7 12,52 12,22 14,99 14,17 17,92 

 0,644 0,913 0,867 0,952 0,918 1,046 1,023 0,997 

 0,133 0,165 0,107 0,162 0,166 0,18 0,177 0,138 

 0,777 1,078 0,974 1,114 1,084 1,226 1,2 1,135 

 0,701 0,887 0,835 0,925 0,902 1,0022 0,984 0,963 

 0,145 0,173 0,115 0,173 0,179 0,119 0,188 0,142 

 0,846 1,063 0,95 1,098 1,081 1,192 1,172 1,105 
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 3 –           [The dependence of the CV of the 

volume of the active zone and the height of the active zone] 

K  = 1  + U( )  + U( ) 

qv = γ50 /  

R = 150 

 = 88  

X - % 12 14,12 

K  0,937 1,043 

 0,128 0,137 

 1,065 1,181 

qv = γ00 /  

R = 162,5 

 = 88  

X - % 11,9 14,01 

K  0,945 1,057 

 0,112 0,12 

 1,057 1,172 

qv  = β50 /  

R = 78    

 = 88  

X - % 11,84 13,91 

K  0,954 1,061 

 0,098 0,103 

 1,052 1,161 

K = 1 r > 1,7 qv = γ00 /   + U( )  + U( ) 

R = 196,8 

 = 60 

 = 85  

X - % 13,22 15,48 

K  0,836 0,936 

 0,069 0,085 

 0,905 1,021 

R = 162,5 

 = 8 

 = 1β0  

X - % 11,9 14,01 

K  0,945 1,057 

 0,112 0,12 

 1,057 1,172 

R = 148,8 

 = 105  

 = 160  

X - % 11,23 13,2 

K  1,012 1,124 

 0,142 0,152 

 1,154 1,276 
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 1 –    r (  ) [Dependence of the coefficient of 

reproduction on the coefficient of unevenness] 
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 6,011   591101.8+6.1 =1)+(T   +d=d -5   

 6,02  1480  101,256+d =d -5     (5) 

 0,001 )d -(d = 
 

 

 

 2 –       [The dependence of the 

expansion of the fuel pellets on temperature] 
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      -          

  (      (U + PЮ)Oβ   λ5%  
     [12]: 

 
-1-4 Ж)0,00333-(1 102,475+Ю0,0035+[0,1148= 

  (10) 

 

 T      °   Ю –   
  100 ∙ / . 

        
  100 ∙ /        3. 

 

 3 –  - ,   100 ∙ /  ДThermal conductivity of 

MOX fuel at a burnout of 100 MW∙day/kg] 

 

    ,    
   1,8   0,8 ,   ,  

        
       β4β0 ,   

   .  ,      
 80 · / ,      100 · /  ( . 4). 

 

 
 4 –         [The dependence of the 

temperature of the fuel rod from the burnout depth along the radius] 
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    ,     
   ε  = 0,4588  ε  = 0,4λ5β       

     .     
-     ,   .  

    4. 
 

 4 – -       ДNОЮЭЫШЧ-physical calculation for 

more massive fuel] 

K = 1  qv = γ00 /   + U( )  + Th 

X / /  - % 11,72/ 12,22 /17,65 14,29/15,18/20,54 

Kr 1,11 1,11 

K  1,104 1,062 

 0,267 0,269 

 1,371 1,33 

K М 1,043 1,013 

М 0,236 0,222 

М 1,28 1,235 

 

 ,       .  
       . 

    ( . 5),     
 ,        
 .       238U,   

   .  
 

 5 –    ДCalculation results]   

K = 1 Th = 0 Th = 12,5 Th = 0,25 Th = 0,5 Th = 0,75 Th = 1 

X  % 11,79/14,74 12,29/15,41 12,69/15,97 13,51/16,7 14,04/17,69 14,56/18,33 

Kr 1,17 1,17 1,17 1,17 1,17 1,17 

 1,117 1,121 1,123 1,115 1,1 1,076 

 0,227 0,231 0,235 0,234 0,233 0,23 

 1,343 1,352 1,358 1,35 1,333 1,306 

 1,056 1,064 1,066 1,06 1,045 1,022 

 0,213 0,201 0,199 0,195 0,191 0,188 

 1,269 1,264 1,264 1,314 1,236 1,21 
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Abstract – This article presents the results of a numerical study of ways to increase the 

reproduction rate of fast reactors with oxide fuel and sodium coolant. The purpose of this work is 

to study and detect fuel or fuel combination with the best technical and economic indicators for the 

BN-800 reactor facility which will increase not only economic indicators but also the efficiency of 

the entire pre-reactor cycle. Since over time the problems associated with a decrease in the amount 

of U
235

 which leads to an increase in its price and an increase in the amount of accumulated Pu 

which in the initial time is obtained in the framework of the military industry, worsen throughout 

the world. But today there is a need to look for ways to compensate for these phenomena with the 

priority of reliable and safe operation of a nuclear installation from the reprocessing of spent 

nuclear fuel (spent nuclear fuel) from WWER and RBMK. The paper examines the effects of 

several important factors on the performance of the reactor and on economic performance. These 

factors are the use of different fuels and fuel combinations, the geometrical dimensions of the 

reactor, the distribution of enriched fuel in the core, as well as the change in the specific volume of 

fuel within the permitted limits.  
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