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Ɋɚссмɚɬɪɢɜɚɟɬсɹ ɡɚɞɚɱɚ ɨɛ ɢсɩɨɥɶɡɨɜɚɧɢɢ ɜɵɝɨɪɚɸɳɢɯ ɩɨɝɥɨɬɢɬɟɥɟɣ (ȼɉ) ɜ ɪɟɚɤɬɨɪɚɯ ɬɢɩɚ 
ȼȼɗɊ ɞɥɹ сɧɢɠɟɧɢɹ ɨɛɴɟмɚ ɠɢɞɤɨсɬɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢɡɛɵɬɨɱɧɨɝɨ ɡɚɩɚсɚ ɪɟɚɤɬɢɜɧɨсɬɢ 
ɩɪɢ ɜɵɝɨɪɚɧɢɢ ɬɨɩɥɢɜɚ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɜ ɤɚɱɟсɬɜɟ ȼɉ ɪɚссмɚɬɪɢɜɚɟɬсɹ ɩɪɢɪɨɞɧɵɣ 
ɟɜɪɨɩɢɣ ɜ ɮɨɪмɟ  EЮ2O3, ɪɚɡмɟɳɟɧɧɵɣ ɜ ɢɧɬɟɝɪɢɪɨɜɚɧɧɨм ɜɢɞɟ с ɭɪɚɧɨɜɵм ɬɨɩɥɢɜɨм ɜ 
ɬɜɷɥɚɯ. ɉɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɨɛɟсɩɟɱɟɧɢɹ ɹɞɟɪɧɨɣ ɢ ɪɚɞɢɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚсɧɨсɬɢ ɩɪɢ 
ɢсɩɨɥɶɡɨɜɚɧɢɢ ɩɨɞɨɛɧɨɝɨ ɬɨɩɥɢɜɚ ɜ ɪɟɚɤɬɨɪɚɯ ȼȼɗɊ-1200. 
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ȼɜɟɞɟɧɢɟ 
Ⱦɥɹ сɧɢɠɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɛɨɪɚ ɜ ɬɟɩɥɨɧɨсɢɬɟɥɟ ɱɚсɬɶ ɢɡɛɵɬɨɱɧɨɣ 

ɪɟɚɤɬɢɜɧɨсɬɢ ɤɨмɩɟɧсɢɪɭɟɬсɹ ɜɵɝɨɪɚɸɳɢмɢ ɩɨɝɥɨɬɢɬɟɥɹмɢ, ɪɚɡмɟɳɚɟмɵмɢ ɜ ɬɜɷɥɚɯ 
[1-5]. ɇɚɢɛɨɥɶɲɟɟ ɪɚсɩɪɨсɬɪɚɧɟɧɢɟ ɜ ɤɚɱɟсɬɜɟ ɜɵɝɨɪɚɸɳɟɝɨ ɩɨɝɥɨɬɢɬɟɥɹ (ȼɉ) 
ɩɨɥɭɱɢɥɢ ɩɪɢɪɨɞɧɵɣ ɝɚɞɨɥɢɧɢɣ Д6Ж ɢ ɩɪɢɪɨɞɧɵɣ ɟɜɪɨɩɢɣ Д1Ж. ɂɡ-ɡɚ ɛɨɥɶɲɨɝɨ ɡɧɚɱɟɧɢɹ 
сɟɱɟɧɢɹ ɩɨɝɥɨɳɟɧɢɹ ɝɚɞɨɥɢɧɢɹ, ɨсɨɛɟɧɧɨ ɧɟɱɟɬɧɵмɢ ɢɡɨɬɨɩɚмɢ, ɟɝɨ ɪɚɡмɟɳɚɸɬ ɜ 
ɧɟɛɨɥɶɲɨм ɤɨɥɢɱɟсɬɜɟ ɬɜɷɥɨɜ (ɬɜɷɝɨɜ), ɚ ɩɭɬɟм ɩɨɞɛɨɪɚ ɜɟсɨɜɨɝɨ сɨɞɟɪɠɚɧɢɹ 
ɝɚɞɨɥɢɧɢɹ ɜ ɬɜɷɝɚɯ ɞɨɛɢɜɚɸɬсɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɧ ɩɨɥɧɨсɬɶɸ ɜɵɝɨɪɚɥ ɡɚ ɨɞɧɭ ɤɚмɩɚɧɢɸ. ȼ 
ɨɬɥɢɱɢɟ ɨɬ ɝɚɞɨɥɢɧɢɹ ɟɜɪɨɩɢɣ, ɢмɟɸɳɢɣ ɧɟɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ сɟɱɟɧɢɹ ɩɨɝɥɨɳɟɧɢɹ, 
ɪɚɡмɟɳɚɸɬ ɜ ɛɨɥɶɲɨм ɤɨɥɢɱɟсɬɜɟ ɬɜɷɥɨɜ (ɬɜɷɝɨɜ), ɢ ɩɪɢ ɥɸɛɨм ɜɟсɨɜɨм сɨɞɟɪɠɚɧɢɢ 
ɟɜɪɨɩɢɹ ɜ ɬɜɷɝɚɯ ɨɧ ɧɟ ɜɵɝɨɪɢɬ ɞɨ ɤɨɧɰɚ ɨɛɳɟɣ ɤɚмɩɚɧɢɢ. 

ȼ ɞɚɧɧɨм сɨɨɛɳɟɧɢɢ ɪɚссмɚɬɪɢɜɚɟɬсɹ ɜɚɪɢɚɧɬ ɪɚɡмɟɳɟɧɢɹ ɟɜɪɨɩɢɹ ɜ ɛɨɥɶɲɨм 
ɱɢсɥɟ ɬɜɷɝɨɜ, ɧɨ с ɭмɟɧɶɲɟɧɧɵм сɨɞɟɪɠɚɧɢɟм ɟɜɪɨɩɢɹ ɜ ɤɚɠɞɨм ɢɡ ɧɢɯ.  

ɉɪɢɪɨɞɧɵɣ ɟɜɪɨɩɢɣ сɨсɬɨɢɬ ɢɡ ɞɜɭɯ ɢɡɨɬɨɩɨɜ, 151
Eu ɢ 153

Eu, ɢɯ мɢɤɪɨсɟɱɟɧɢɹ 
ɡɚɯɜɚɬɚ ɬɟɩɥɨɜɵɯ ɧɟɣɬɪɨɧɨɜ (E= 0,0253 ɷȼ) ɢ ɤɨɧɰɟɧɬɪɚɰɢɢ сɨɨɬɜɟɬсɬɜɟɧɧɨ ɪɚɜɧɵ 
9100 ɛ ɢ 47,44%; 312 ɛ ɢ 52,23% Д7Ж. ɂɡɨɬɨɩ 151

Eu ɜɵɝɨɪɢɬ ɡɚ ɩɟɪɜɭɸ ɤɚмɩɚɧɢɸ, ɚ 153
Eu 

ɧɟ ɜɵɝɨɪɢɬ ɞɨ ɤɨɧɰɚ ɨɛɳɟɣ ɤɚмɩɚɧɢɢ.  
ɐɟɥɶ ɪɚɛɨɬɵ – ɞɨɛɢɬɶсɹ сɧɢɠɟɧɢɹ мɚɤсɢмɚɥɶɧɨɝɨ ɡɚɩɚсɚ ɪɟɚɤɬɢɜɧɨсɬɢ ɜ ɬɟɱɟɧɢɟ 

ɤɚмɩɚɧɢɢ, сɭɳɟсɬɜɟɧɧɨ ɧɟ ɭɜɟɥɢɱɢɜɚɹ ɪɚɞɢɨɚɤɬɢɜɧɨсɬɶ ɈəɌ. 
ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚссмɨɬɪɟɧɨ ɜɥɢɹɧɢɟ ɩɨɜɵɲɟɧɢɹ ɤɨɥɢɱɟсɬɜɚ ɬɜɷɝɨɜ с 

ɢсɩɨɥɶɡɨɜɚɧɢɟм ɟɜɪɨɩɢɹ ɤɚɤ ɜɵɝɨɪɚɸɳɟɝɨ ɩɨɝɥɨɬɢɬɟɥɹ ɧɚ ɹɞɟɪɧɭɸ ɢ ɪɚɞɢɚɰɢɨɧɧɭɸ 
ɛɟɡɨɩɚсɧɨсɬɶ ɪɚɛɨɬɵ ɪɟɚɤɬɨɪɚ ȼȼɗɊ-1200 ɢ сɪɚɜɧɟɧɢɟ ɟɝɨ ɜɥɢɹɧɢɹ с ɜɥɢɹɧɢɟм GН. 

ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 
Ȼɵɥɢ ɜɵɛɪɚɧɵ ɧɟсɤɨɥɶɤɨ ɜɚɪɢɚɧɬɨɜ ɪɚɡмɟɳɟɧɢɹ ɬɜɷɝɨɜ ɜ Ɍȼɋ с ɪɚɡɧɵмɢ 

ɤɨɥɢɱɟсɬɜɚмɢ ɜ ɧɢɯ, ɢ ɞɥɹ ɤɚɠɞɨɝɨ ɛɵɥ ɩɪɨɜɟɞɟɧ ɪɚсɱɟɬ ɢɡмɟɧɟɧɢɹ ɧɟɣɬɪɨɧɧɨ-
ɮɢɡɢɱɟсɤɢɯ ɢ ɪɚɞɢɚɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢсɬɢɤ Ɍȼɋ ɨɬ ɜɵɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ ɢ 
ɯɚɪɚɤɬɟɪɢсɬɢɤ ɈɌȼɋ ɜ ɛɚссɟɣɧɟ ɜɵɞɟɪɠɤɢ. 
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ɂсɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɡɚɝɪɭɡɤɟ ɟɜɪɨɩɢɹ ɜ ɬɜɷɝɚɯ, ɤɨɥɢɱɟсɬɜɟ ɬɜɷɝɨɜ ɜ Ɍȼɋ ɢ ɢɯ 
ɝɟɨмɟɬɪɢɱɟсɤɢɟ ɯɚɪɚɤɬɟɪɢсɬɢɤɢ ɞɥɹ ɷɬɢɯ ɜɚɪɢɚɧɬɨɜ ɩɪɟɞсɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 1 ɢ 2 ɢ ɧɚ 
ɪɢсɭɧɤɚɯ 1ɚ-1ɝ. Ⱦɥɹ ɜсɟɯ ɜɚɪɢɚɧɬɨɜ ɪɚсɱɟɬɵ ɩɪɨɜɨɞɢɥɢсɶ ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɛɨɪɧɨɣ 
ɤɢсɥɨɬɵ, ɪɚɜɧɨɣ ɧɭɥɸ. 

 

Ɍɚɛɥɢɰɚ 1 – Ɉсɧɨɜɧɵɟ ɝɟɨмɟɬɪɢɱɟсɤɢɟ ɩɚɪɚмɟɬɪɵ Ɍȼɋ ДBasic geometrical parameters of FA] 

ɉɚɪɚмɟɬɪ Ɍȼɋ 

Ⱦɥɢɧɚ ɬɨɩɥɢɜɧɨɝɨ ɷɥɟмɟɧɬɚ, мм 3750 

Ɇɚссɚ UO2 , ɤɝ 534 

ɉɥɨɬɧɨсɬɶ ɬɨɩɥɢɜɚ (ɝ/см3
) 10,5 

ɋɪɟɞɧɹɹ ɬɟмɩɟɪɚɬɭɪɚ ɬɨɩɥɢɜɚ (ºK) 1000,0 

ɋɪɟɞɧɹɹ ɩɥɨɬɧɨсɬɶ ɜɨɞɵ (ɝ/см3
) 0,72 

ɋɪɟɞɧɹɹ ɬɟмɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨсɢɬɟɥɹ (ºK) 587.0 

Ʉɨɥɢɱɟсɬɜɨ ɬɟɩɥɨɜɵɞɟɥɹɸɳɢɯ ɷɥɟмɟɧɬɨɜ ɜ ɨɞɧɨɣ Ɍȼɋ 312 

ȼɧɭɬɪɟɧɧɢɣ/ɇɚɪɭɠɧɵɣ ɞɢɚмɟɬɪ ɬɨɩɥɢɜɧɨɣ ɬɚɛɥɟɬɤɢ, мм 1,4/7,57 

ȼɧɭɬɪɟɧɧɢɣ/ɇɚɪɭɠɧɵɣ ɞɢɚмɟɬɪ ɨɛɨɥɨɱɤɢ, мм 7,73/9,1 

Ɇɚɬɟɪɢɚɥ ɨɛɨɥɨɱɤɢ сɩɥɚɜ ɗ110  

ɐɟɧɬɪɚɥɶɧɚɹ ɬɪɭɛɤɚ 

ȼɧɭɬɪɟɧɧɢɣ/ɇɚɪɭɠɧɵɣ ɞɢɚмɟɬɪ, мм 11,0/13,0 

Ɇɚɬɟɪɢɚɥ сɩɥɚɜ ɗ635 

ɇɚɩɪɚɜɥɹɸɳɚɹ ɬɪɭɛɤɚ (18 ɲɬ.) 

ȼɧɭɬɪɟɧɧɢɣ/ɇɚɪɭɠɧɵɣ ɞɢɚмɟɬɪ, мм 10,9/12,6 

Ɇɚɬɟɪɢɚɥ сɩɥɚɜ ɗ635 
 

Ɍɚɛɥɢɰɚ 2 – Ʉɨɥɢɱɟсɬɜɨ ɬɜɷɝɨɜ ɜ Ɍȼɋ [Number of the fuel rods with burnable absorbers in FA] 

ȼɚɪɢɚɧɬ Ʉɨɥɢɱɟсɬɜɨ ɢ сɨсɬɚɜ ɬɨɩɥɢɜɚ ɬɜɷɥɨɜ 

(ɛɟɡ ȼɉ) ȼ1 312 - 4,9%   (
235

U)  

(12 GН) ȼ2 300 - 4,95% (
235U)  ɢ  12  -  3,6% (

235
U)   с  5,0%      GН2O3 

(12 EЮ) ȼ3 300 - 4,95% (
235U)  ɢ  12  -  3,6% (

235U)   с  5,0%      EЮ2O3 

(24 EЮ) ȼ4 288 - 4,9%   (
235U)  ɢ  24  -  4,9% (

235U)   с  2,5%      EЮ2O3 

(36EЮ) ȼ5 276 - 4,9%   (
235U)  ɢ  36  -  4,9% (

235U)   с  1,667%  EЮ2O3 

(72EЮ) ȼ6 240 - 4,9%   (
235U)  ɢ  72  -  4,9% (

235U)   с  0,834%  EЮ2O3 

(72 EЮ) ȼ7 240 - 4,9%   (
235U)  ɢ  72  -  4,9% (

235U)   с  0,834% EЮ2O3 

М ɨɛɨɝɚɳɟɧɢɟ 80% 151
Eu 

(312 EЮ) ȼ8 312 - 4,9%   (
235U)  ɢ с  0,192%  EЮ2O3 

 

   
 

Ɋɢсɭɧɨɤ 1ɚ – Ɍȼɋ-ȼ2 ɢ ȼ3 [FA-B2 and B3] Ɋɢсɭɧɨɤ 1ɛ – Ɍȼɋ-ȼ4 [FA-B4] 
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Ɋɢсɭɧɨɤ 1ɜ – FA-ȼ5 ɢ B3 [FA-B5 and B3]  Ɋɢсɭɧɨɤ 1ɝ – FA-ȼ6 [FA-B6] 

 

ȼɚɪɢɚɧɬ ȼ1, ɜ ɤɨɬɨɪɨм ɨɬсɭɬсɬɜɭɟɬ ȼɉ, ɜɵɛɪɚɧ ɜ ɤɚɱɟсɬɜɟ ɷɬɚɥɨɧɧɨɝɨ ɞɥɹ 
сɨɩɨсɬɚɜɥɟɧɢɹ с ɨсɬɚɥɶɧɵмɢ, ɩɨсɤɨɥɶɤɭ ɜ ɷɬɨм ɜɚɪɢɚɧɬɟ ɩɪɟɞɩɨɥɚɝɚɟɬсɹ ɩɨɥɧɨсɬɶɸ 

ɠɢɞɤɨсɬɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɡɚɩɚсɚ ɪɟɚɤɬɢɜɧɨсɬɢ. ȼɚɪɢɚɧɬ ȼ2 ɨɬɧɨсɢɬсɹ ɤ ɬɨɩɥɢɜɧɨɣ 
ɡɚɝɪɭɡɤɟ ɪɟɚɤɬɨɪɚ ɬɢɩɚ ȼȼɗɊ-1200, ɜ ɤɨɬɨɪɨм ɜ ɨсɧɨɜɧɨм ɩɪɢмɟɧɹɟɬсɹ ɝɚɞɨɥɢɧɢɣ. ȼ 
ɜɚɪɢɚɧɬɚɯ ȼ3-ȼ8 ɜмɟсɬɨ GН ɢсɩɨɥɶɡɭɸɬ EЮ ɢ ɭɜɟɥɢɱɟɧɧɨɟ, ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɜɚɪɢɚɧɬɭ ȼ2, 

ɤɨɥɢɱɟсɬɜɨ ɬɜɷɝɨɜ (12, 24, 36, 72 ɢ 312 ɬɜɷɝ), ɩɪɢɱɟм, ɩɨɥɧɚɹ ɡɚɝɪɭɡɤɚ ɝɚɞɨɥɢɧɢɹ ɢ 
ɟɜɪɨɩɢɹ ɜɨ ɜсɟɯ ɷɬɢɯ ɜɚɪɢɚɧɬɨɜ ɬɚɤɚɹ ɠɟ, ɤɚɤ ɢ ɞɥɹ ɜɚɪɢɚɧɬɚ ȼ2. 

ȼɥɢɹɧɢɟ ȼɉ ɧɚ ɹɞɟɪɧɵɟ ɢ ɪɚɞɢɚɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢсɬɢɤɢ ɬɨɩɥɢɜɚ сɜɹɡɚɧɨ с 
ɬɟɪмɢɧɨм «сɢɥɶɧɚɹ ɛɥɨɤɢɪɨɜɤɚ ɩɨɬɨɤɚ ɬɟɩɥɨɜɵɯ ɧɟɣɬɪɨɧɨɜ», ɤɨɬɨɪɚɹ ɡɚɜɢсɢɬ ɨɬ ɞɜɭɯ 
ɜɟɥɢɱɢɧ: 

1) сɟɱɟɧɢɹ ɩɨɝɥɨɬɢɬɟɥɹ ɬɟɩɥɨɜɵɯ ɧɟɣɬɪɨɧɨɜ – ɩɪɹмɚɹ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚɹ 
ɡɚɜɢсɢмɨсɬɶ; 

2) ɤɨɧɰɟɧɬɪɚɰɢɢ ɢɡɨɬɨɩɨɜ ȼɉ – ɩɪɹмɚɹ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚɹ ɡɚɜɢсɢмɨсɬɶ. 
ɑɟм сɢɥɶɧɟɟ ɛɥɨɤɢɪɨɜɤɚ ɩɨɬɨɤɚ ɬɟɩɥɨɜɵɯ ɧɟɣɬɪɨɧɨɜ, ɬɟм мɟɧɶɲɟ ɷɮɮɟɤɬɢɜɧɨсɬɶ 

ȼɉ (ɬɟм мɟɧɶɲɟɟ ɤɨɥɢɱɟсɬɜɨ ȼɉ ɭɱɚсɬɜɭɟɬ ɜ ɩɨɝɥɨɳɟɧɢɢ ɧɟɣɬɪɨɧɨɜ). 
Ɋɟɡɭɥɶɬɚɬɵ 

ȼсɟ ɪɚсɱɟɬɵ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ с ɢсɩɨɥɶɡɨɜɚɧɢɟм ɤɨɞɚ SERPENT 2.1.30 [8], 

ɨсɧɨɜɚɧɧɨɝɨ ɧɚ ɪɟɲɟɧɢɢ ɭɪɚɜɧɟɧɢɹ ɩɟɪɟɧɨсɚ ɧɟɣɬɪɨɧɨɜ мɟɬɨɞɨм Ɇɨɧɬɟ-Ʉɚɪɥɨ, ɞɥɹ 
сɛɨɪɤɢ Ɍȼɋ ɪɟɚɤɬɨɪɚ ȼȼɗɊ-1200. Ɉсɧɨɜɧɨɟ ɜɧɢмɚɧɢɟ ɭɞɟɥɟɧɨ ɚɧɚɥɢɡɭ ɡɚɜɢсɢмɨсɬɢ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɪɚɡмɧɨɠɟɧɢɹ ɧɟɣɬɪɨɧɨɜ K∞ ɨɬ ɜɵɝɨɪɚɧɢɹ ɢ ɪɚсɩɪɟɞɟɥɟɧɢɹ ɩɨɥɹ 
ɷɧɟɪɝɨɜɵɞɟɥɟɧɢɹ ɞɥɹ ɜɵɛɪɚɧɧɨɣ Ɍȼɋ. ɋɪɟɞɧɹɹ мɨɳɧɨсɬɶ Ɍȼɋ ɛɵɥɚ ɩɪɢɧɹɬɚ ɪɚɜɧɨɣ 
1.96326×107

 ȼɬ, сɬɚɬɢсɬɢɤɚ ɪɚсɱɟɬɨɜ сɨсɬɚɜɢɥɚ 2 000 000. əɞɟɪɧɵɟ ɞɚɧɧɵɟ ɛɵɥɢ 
ɩɨɥɭɱɟɧɵ ɢɡ ɛɢɛɥɢɨɬɟɤɢ ɹɞɟɪɧɵɯ ɤɨɧсɬɚɧɬ ENDFB7 Д9Ж. 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɪɚɡɦɧɨɠɟɧɢɹ ɧɟɣɬɪɨɧɨɜ 
ɇɚ ɪɢсɭɧɤɟ 2 ɩɪɟɞсɬɚɜɥɟɧɵ ɤɨɷɮɮɢɰɢɟɧɬɵ ɪɚɡмɧɨɠɟɧɢɹ ɧɟɣɬɪɨɧɨɜ Ʉ∞ ɜ 

ɡɚɜɢсɢмɨсɬɢ ɨɬ ɝɥɭɛɢɧɵ ɜɵɝɨɪɚɧɢɹ ɞɥɹ ɜсɟɯ ɪɚссмɨɬɪɟɧɧɵɯ ɜɚɪɢɚɧɬɨɜ. 
ɂɡ-ɡɚ ɛɨɥɶɲɟɝɨ сɟɱɟɧɢɹ ɩɨɝɥɨɳɟɧɢɹ ɬɟɩɥɨɜɵɯ ɧɟɣɬɪɨɧɨɜ ɝɚɞɨɥɢɧɢɣ ɜɵɝɨɪɚɟɬ 

ɛɵсɬɪɟɟ, ɱɟм ɟɜɪɨɩɢɣ, ɩɪɢ ɷɬɨм ɧɟɨɛɯɨɞɢмɨ ɨɬмɟɬɢɬɶ сɥɟɞɭɸɳɟɟ: 
1) ɜɥɢɹɧɢɟ ɝɚɞɨɥɢɧɢɹ сɤɚɡɵɜɚɟɬсɹ ɜ ɞɢɚɩɚɡɨɧɟ ɜɵɝɨɪɚɧɢɹ ɞɨ 14 Ɇȼɬ×сɭɬ/ɤɝU, ɚ 

ɜɥɢɹɧɢɟ EЮ ɩɪɨсɥɟɠɢɜɚɟɬсɹ ɜ ɬɟɱɟɧɢɟ ɜсɟɣ ɤɚмɩɚɧɢɢ; 
2) ɷɮɮɟɤɬ сɢɥɶɧɨɣ ɛɥɨɤɢɪɨɜɤɢ ɩɨɬɨɤɚ ɬɟɩɥɨɜɵɯ ɧɟɣɬɪɨɧɨɜ ɩɪɢ ɢсɩɨɥɶɡɨɜɚɧɢɢ 

ɝɚɞɨɥɢɧɢɹ ɛɨɥɶɲɟ, ɱɟм ɞɥɹ ɟɜɪɨɩɢɹ. 
ɉɨсɤɨɥɶɤɭ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɡмɧɨɠɟɧɢɹ ɧɟɣɬɪɨɧɨɜ ɜ Ɍȼɋ с ɝɚɞɨɥɢɧɢɟм ɩɪɢ ɥɸɛɨм 

ɜɵɝɨɪɚɧɢɢ ɛɨɥɶɲɟ, ɱɟм ɩɪɢ ɢсɩɨɥɶɡɨɜɚɧɢɢ ɟɜɪɨɩɢɹ, сɥɟɞɨɜɚɬɟɥɶɧɨ, ɢсɩɨɥɶɡɨɜɚɧɢɟ 
ɟɜɪɨɩɢɹ ɩɨɡɜɨɥɹɟɬ сɧɢɡɢɬɶ «ɜɟс» ɠɢɞɤɨсɬɧɨɣ сɢсɬɟмɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. ɍɜɟɥɢɱɟɧɢɟ 
ɱɢсɥɚ ɬɜɷɝɨɜ ɩɪɢ ɨɞɧɨɜɪɟмɟɧɧɨм ɭмɟɧɶɲɟɧɢɢ сɨɞɟɪɠɚɧɢɹ ɟɜɪɨɩɢɹ ɜ ɤɚɠɞɨм ɢɡ ɧɢɯ 
ɩɪɢɜɨɞɢɬ: 
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– ɜɨ-ɩɟɪɜɵɯ, ɤ ɭмɟɧɶɲɟɧɢɸ ɧɚɱɚɥɶɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɪɚɡмɧɨɠɟɧɢɹ ɧɟɣɬɪɨɧɨɜ; 
– ɜɨ ɜɬɨɪɵɯ, ɤ сɧɢɠɟɧɢɸ ɨɛɴɟмɚ ɠɢɞɤɨсɬɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

 
Ɋɢсɭɧɨɤ 2 – Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɡмɧɨɠɟɧɢɹ ɧɟɣɬɪɨɧɨɜ ɜ ɡɚɜɢсɢмɨсɬɢ ɨɬ ɝɥɭɛɢɧɵ ɜɵɝɨɪɚɧɢɹ [Neutron 

multiplication factor depending on burnup depth] 

 

ɂɡ-ɡɚ ɛɨɥɶɲɟɝɨ сɟɱɟɧɢɹ ɩɨɝɥɨɳɟɧɢɹ ɬɟɩɥɨɜɵɯ ɧɟɣɬɪɨɧɨɜ ɝɚɞɨɥɢɧɢɣ ɜɵɝɨɪɚɟɬ 
ɛɵсɬɪɟɟ, ɱɟм ɟɜɪɨɩɢɣ, ɩɪɢ ɷɬɨм ɧɟɨɛɯɨɞɢмɨ ɨɬмɟɬɢɬɶ сɥɟɞɭɸɳɟɟ: 

3) ɜɥɢɹɧɢɟ ɝɚɞɨɥɢɧɢɹ сɤɚɡɵɜɚɟɬсɹ ɜ ɞɢɚɩɚɡɨɧɟ ɜɵɝɨɪɚɧɢɹ ɞɨ 14 Ɇȼɬ×сɭɬ/ɤɝU, ɚ 
ɜɥɢɹɧɢɟ EЮ ɩɪɨсɥɟɠɢɜɚɟɬсɹ ɜ ɬɟɱɟɧɢɟ ɜсɟɣ ɤɚмɩɚɧɢɢ; 

4) ɷɮɮɟɤɬ сɢɥɶɧɨɣ ɛɥɨɤɢɪɨɜɤɢ ɩɨɬɨɤɚ ɬɟɩɥɨɜɵɯ ɧɟɣɬɪɨɧɨɜ ɩɪɢ ɢсɩɨɥɶɡɨɜɚɧɢɢ 

ɝɚɞɨɥɢɧɢɹ ɛɨɥɶɲɟ, ɱɟм ɞɥɹ ɟɜɪɨɩɢɹ. 

ɉɨсɤɨɥɶɤɭ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɡмɧɨɠɟɧɢɹ ɧɟɣɬɪɨɧɨɜ ɜ Ɍȼɋ с ɝɚɞɨɥɢɧɢɟм ɩɪɢ ɥɸɛɨм 
ɜɵɝɨɪɚɧɢɢ ɛɨɥɶɲɟ, ɱɟм ɩɪɢ ɢсɩɨɥɶɡɨɜɚɧɢɢ ɟɜɪɨɩɢɹ, сɥɟɞɨɜɚɬɟɥɶɧɨ, ɢсɩɨɥɶɡɨɜɚɧɢɟ 
ɟɜɪɨɩɢɹ ɩɨɡɜɨɥɹɟɬ сɧɢɡɢɬɶ «ɜɟс» ɠɢɞɤɨсɬɧɨɣ сɢсɬɟмɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. ɍɜɟɥɢɱɟɧɢɟ 
ɱɢсɥɚ ɬɜɷɝɨɜ ɩɪɢ ɨɞɧɨɜɪɟмɟɧɧɨм ɭмɟɧɶɲɟɧɢɢ сɨɞɟɪɠɚɧɢɹ ɟɜɪɨɩɢɹ ɜ ɤɚɠɞɨм ɢɡ ɧɢɯ 
ɩɪɢɜɨɞɢɬ: 

– ɜɨ-ɩɟɪɜɵɯ, ɤ ɭмɟɧɶɲɟɧɢɸ ɧɚɱɚɥɶɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɪɚɡмɧɨɠɟɧɢɹ ɧɟɣɬɪɨɧɨɜ; 

– ɜɨ ɜɬɨɪɵɯ, ɤ сɧɢɠɟɧɢɸ ɨɛɴɟмɚ ɠɢɞɤɨсɬɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 
Ʉɪɨмɟ ɬɨɝɨ, ɧɟɡɚɜɢсɢмɨ ɨɬ ɧɚɱɚɥɶɧɨɝɨ ɨɛɨɝɚɳɟɧɢɹ ɟɜɪɨɩɢɹ ɩɨ ɢɡɨɬɨɩɭ 151 

(ɜɚɪɢɚɧɬ ȼ7), ɤɨɧɟɱɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɢɡɨɬɨɩɚ 153 ɢ ɩɨɜɟɞɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɪɚɡмɧɨɠɟɧɢɹ ɧɟɣɬɪɨɧɨɜ ɜ ɤɨɧɰɟ ɤɚмɩɚɧɢɢ ɜɨ ɜсɟɯ ɜɚɪɢɚɧɬɚɯ (ȼ3 – ȼ8) ɩɪɢмɟɪɧɨ 
ɨɞɢɧɚɤɨɜɵ. Ɉɬмɟɬɢм, ɱɬɨ ɜ ɜɚɪɢɚɧɬɚɯ ȼ6 – ȼ8 (72 ɬɜɷɝɚ ɢ ɛɨɥɶɲɟ), мɚɤсɢмɚɥɶɧɨɟ 
ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɪɚɡмɧɨɠɟɧɢɹ ɧɟɣɬɪɨɧɨɜ ɞɨсɬɢɝɚɟɬсɹ ɧɟ ɜ ɧɚɱɚɥɟ ɤɚмɩɚɧɢɢ.  

Ʉɨɧɰɟɧɬɪɚɰɢɹ ɢɡɨɬɨɩɨɜ 

ɇɚɥɢɱɢɟ ȼɉ ɜ ɬɨɩɥɢɜɟ смɟɳɚɟɬ ɧɟɣɬɪɨɧɧɵɣ сɩɟɤɬɪ ɜ ɨɛɥɚсɬɶ ɷɩɢɬɟɩɥɨɜɵɯ 

ɧɟɣɬɪɨɧɨɜ. ɂ ɱɟм ɛɨɥɶɲɟ ɷɮɮɟɤɬɢɜɧɨсɬɶ ȼɉ, ɬɟм ɛɨɥɶɲɟ ɷɬɨ смɟɳɟɧɢɟ. 
Ƚɚɞɨɥɢɧɢɣ ɩɨɥɧɨсɬɶɸ ɜɵɝɨɪɚɟɬ ɞɨ 14 Ɇȼɬ×сɭɬ/ɤɝU, ɩɨɷɬɨмɭ ɧɟɣɬɪɨɧɧɵɣ сɩɟɤɬɪ 

смɟɳɚɟɬсɹ ɜ ɨɛɥɚсɬɶ ɛɵсɬɪɵɯ ɧɟɣɬɪɨɧɨɜ ɬɨɥɶɤɨ ɜ ɷɬɨм ɩɪɨмɟɠɭɬɤɟ ɜɪɟмɟɧɢ. Ⱥ ɩɪɢ 
ɢсɩɨɥɶɡɨɜɚɧɢɢ ɟɜɪɨɩɢɹ ɜɨ-ɩɟɪɜɵɯ: ɷɮɮɟɤɬɢɜɧɨсɬɶ ȼɉ ɛɨɥɶɲɟ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ 
ɛɨɥɶɲɟмɭ смɟɳɟɧɢɸ ɧɟɣɬɪɨɧɧɨɝɨ сɩɟɤɬɪɚ ɜ ɨɛɥɚсɬɶ ɛɵсɬɪɵɯ ɧɟɣɬɪɨɧɨɜ; ɜɨ ɜɬɨɪɵɯ, 
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ɜɥɢɹɧɢɟ ȼɉ ɩɪɨɞɨɥɠɚɟɬсɹ ɞɨ ɤɨɧɰɚ ɤɚмɩɚɧɢɢ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɛɨɥɶɲɟмɭ ɧɚɤɨɩɥɟɧɢɸ 
239PЮ ɢ 241

Pu (ɪɢс. 3 ɢ 4). Ⱥ с ɩɨɜɵɲɟɧɢɟм ɱɢсɥɚ ɬɜɷɝɨɜ – ɤ ɟɳɟ ɛɨɥɶɲɟмɭ ɩɨɜɵɲɟɧɢɸ 
ɧɚɤɨɩɥɟɧɢɹ 239PЮ ɢ 241PЮ, ɤɨɬɨɪɵɟ ɜɧɨсɹɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɜɤɥɚɞ ɜ ɷɧɟɪɝɨɜɵɞɟɥɟɧɢɟ 
ɪɚɛɨɬɚɸɳɟɝɨ ɪɟɚɤɬɨɪɚ. 

  
 

Ɋɢсɭɧɨɤ 3 – Ɇɚссɚ 
239

Pu ɜ ɡɚɜɢсɢмɨсɬɢ ɨɬ ɝɥɭɛɢɧɵ Ɋɢсɭɧɨɤ 4 – Ɇɚссɚ 
241

Pu ɜ ɡɚɜɢсɢмɨсɬɢ ɨɬ 

ɜɵɝɨɪɚɧɢɹ [The mass of 
239

Pu depending on the burnup] ɝɥɭɛɢɧɵ ɜɵɝɨɪɚɧɢɹ [The mass of 
241

Pu, 

 depending on the burnup] 
 

ɇɚ ɪɢсɭɧɤɚɯ 3 ɢ 4 ɜɢɞɧɨ, ɱɬɨ ɩɨсɤɨɥɶɤɭ ɷɮɮɟɤɬɢɜɧɨсɬɶ Eu ɛɨɥɶɲɟ ɱɟм Gd, ɬɨ 
ɧɚɤɨɩɥɟɧɢɟ 239

Pu ɢ 241
Pu ɛɨɥɶɲɟ. ɉɪɢ ɷɬɨм с ɩɨɜɵɲɟɧɢɟм ɱɢсɥɚ ɬɜɷɝɨɜ ɛɥɨɤɢɪɨɜɤɚ 

ɬɟɩɥɨɜɵɯ ɧɟɣɬɪɨɧɨɜ ɭмɟɧɶɲɚɟɬсɹ, ɷɮɮɟɤɬɢɜɧɨсɬɶ ȼɉ ɩɨɜɵɲɚɟɬсɹ ɢ смɟɳɟɧɢɟ 
ɧɟɣɬɪɨɧɧɨɝɨ сɩɟɤɬɪɚ ɜ ɨɛɥɚсɬɶ ɷɩɢɬɟɩɥɨɜɵɯ ɧɟɣɬɪɨɧɨɜ ɭсɢɥɢɜɚɟɬсɹ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ 
ɩɨɜɵɲɟɧɢɸ ɧɚɤɨɩɥɟɧɢɹ 239

Pu ɢ 241
Pu. ɇɚɤɨɩɥɟɧɢɟ 239

Pu ɢ 241
Pu, ɤɨɬɨɪɵɟ ɜɧɨсɹɬ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɜɤɥɚɞ ɜ ɷɧɟɪɝɨɜɵɞɟɥɟɧɢɟ ɪɚɛɨɬɚɸɳɟɝɨ ɪɟɚɤɬɨɪɚ, ɩɪɢɜɨɞɢɬ ɤ 
ɭɜɟɥɢɱɟɧɢɸ сɨɞɟɪɠɚɧɢɹ ɨсɬɚɬɨɱɧɨɝɨ ɧɟɜɵɝɨɪɟɜɲɟɝɨ 235U ɤ ɤɨɧɰɭ ɤɚмɩɚɧɢɢ. 

ɏɪɚɧɟɧɢɟ ɈəɌ 

ɋ ɢсɩɨɥɶɡɨɜɚɧɢɟм ɟɜɪɨɩɢɹ ɜ ɬɨɩɥɢɜɟ ɤɚɤ ȼɉ ɧɚɤɨɩɥɟɧɢɟ ɢɡɨɬɨɩɚ 154
Eu 

ɩɨɜɵɲɚɟɬсɹ. Ɉɧ ɨɛɪɚɡɭɟɬсɹ ɩɭɬɟм ɡɚɯɜɚɬɚ ɧɟɣɬɪɨɧɨɜ ɢɡɨɬɨɩɨм 
153

Eu; ɤɪɨмɟ ɬɨɝɨ, ɜɵɯɨɞ 
154

Eu ɩɪɢ ɞɟɥɟɧɢɢ 239
Pu ɛɨɥɶɲɟ, ɱɟм ɩɪɢ ɞɟɥɟɧɢɢ 

235
U ɜ 3,5 ɪɚɡɚ [10Ж. ɋɩɟɤɬɪ ɝɚммɚ-

ɢɡɥɭɱɟɧɢɹ ɢɡɨɬɨɩɚ 154
Eu ɢмɟɟɬ ɜɵсɨɤɭɸ ɷɧɟɪɝɢɸ ɢ ɛɨɥɶɲɨɣ ɩɟɪɢɨɞ ɩɨɥɭɪɚсɩɚɞɚ, 

ɩɨɷɬɨмɭ ɟɝɨ ɧɚɥɢɱɢɟ ɜ ɨɬɪɚɛɨɬɚɜɲɟм ɬɨɩɥɢɜɟ ɭɯɭɞɲɚɟɬ ɪɚɞɢɚɰɢɨɧɧɵɟ сɜɨɣсɬɜɚ ɈəɌ. 
Ⱥ ɩɪɢ ɢсɩɨɥɶɡɨɜɚɧɢɢ ɝɚɞɨɥɢɧɢɹ, ɤɨɬɨɪɵɣ ɩɨɥɧɨсɬɶɸ ɜɵɝɨɪɚɟɬ ɜ ɩɟɪɜɨɣ ɤɚмɩɚɧɢɢ, 
сɨɨɬɜɟɬсɬɜɭɸɳɢɟ сɜɨɣсɬɜɚ ɈəɌ ɩɪɚɤɬɢɱɟсɤɢ ɧɟ ɢɡмɟɧɹɸɬсɹ. 

ɇɚ ɪɢсɭɧɤɚɯ 5 ɢ 6 ɩɪɟɞсɬɚɜɥɟɧɵ ɡɚɜɢсɢмɨсɬɢ ɨсɬɚɬɨɱɧɨɝɨ ɷɧɟɪɝɨɜɵɞɟɥɟɧɢɹ ɢ 
мɨɳɧɨсɬɢ ɢɡɥɭɱɟɧɢɹ ɝɚммɚ-ɤɜɚɧɬɨɜ ɈəɌ ɜ ɡɚɜɢсɢмɨсɬɢ ɨɬ ɜɪɟмɟɧɢ ɜɵɞɟɪɠɤɢ. 

  
 

Ɋɢсɭɧɨɤ 5 – Ɉсɬɚɬɨɱɧɨɟ ɷɧɟɪɝɨɜɵɞɟɥɟɧɢɟ ɜ Ɋɢсɭɧɨɤ 6 – Ɇɨɳɧɨсɬɶ ɢɡɥɭɱɟɧɢɹ ɝɚммɚ- 

ɡɚɜɢсɢмɨсɬɢ ɨɬ ɜɪɟмɟɧɢ ɜɵɞɟɪɠɤɢ [Residual energy  ɤɜɚɧɬɨɜ ɜ ɡɚɜɢсɢмɨсɬɢ ɨɬ ɜɪɟмɟɧɢ ɜɵɞɟɪɠɤɢ  

 epending on cooling time]  [Source rate of gamma-quantum depending on 

   the cooling time] 
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44  ȺȻɍ ɋɈɇȾɈɋ  ɢ ɞɪ. 
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ɉɪɟɠɞɟ ɜсɟɝɨ, ɨɬмɟɬɢм, ɱɬɨ ɢсɩɨɥɶɡɨɜɚɧɢɟ ɟɜɪɨɩɢɹ ɜ ɬɨɩɥɢɜɟ ɩɨɜɵɲɚɟɬ 
ɨсɬɚɬɨɱɧɨɟ ɷɧɟɪɝɨɜɵɞɟɥɟɧɢɟ ɢ ɭɜɟɥɢɱɢɜɚɟɬ мɨɳɧɨсɬɶ ɢɡɥɭɱɟɧɢɹ ɝɚммɚ-ɤɜɚɧɬɨɜ. ɗɬɨ 
мɨɠɟɬ ɩɨɬɪɟɛɨɜɚɬɶ ɧɟмɧɨɝɨ ɛɨɥɟɟ ɞɥɢɬɟɥɶɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɨɬɪɚɛɨɬɚɜɲɟɝɨ ɬɨɩɥɢɜɚ ɜ 
ɛɚссɟɣɧɟ ɜɵɞɟɪɠɤɢ ɪɟɚɤɬɨɪɚ.  

ɋɩɟɤɬɪ ɝɚммɚ-ɢɡɥɭɱɟɧɢɹ ɈəɌ ɩɨсɥɟ ɩɹɬɢ ɥɟɬ ɜɵɞɟɪɠɤɢ ɞɥɹ ɜсɟɯ ɜɚɪɢɚɧɬɨɜ 
ɩɪɟɞсɬɚɜɥɟɧ ɧɚ ɪɢсɭɧɤɟ 7. 

 
Ɋɢсɭɧɨɤ 7 – ɋɩɟɤɬɪ ɢɧɬɟɧсɢɜɧɨсɬɢ ɝɚммɚ ɢɡɥɭɱɟɧɢɹ ɩɨсɥɟ ɩɹɬɢ ɥɟɬ ɜɵɞɟɪɠɤɢ [Spectrum gamma source 

after five years of cooling] 

 

ȼɢɞɧɨ, ɱɬɨ сɩɟɤɬɪ ɝɚммɚ-ɢɡɥɭɱɟɧɢɹ ɞɥɹ ɜсɟɯ ɪɚссмɨɬɪɟɧɧɵɯ ɜɚɪɢɚɧɬɨɜ ɪɚсɱɟɬɚ 
(ȼ1-ȼ6) ɩɨɱɬɢ ɨɞɢɧɚɤɨɜ, ɤɪɨмɟ ɞɢɚɩɚɡɨɧɨɜ ɷɧɟɪɝɢɣ, ɜ ɤɨɬɨɪɵɯ ɨсɧɨɜɧɨɣ ɜɤɥɚɞ ɜ 
сɩɟɤɬɪɚɥɶɧɨɟ ɝɚммɚ-ɢɡɥɭɱɟɧɢɟ ɞɚɸɬ ɮɨɬɨɧɵ ɢɡɨɬɨɩɨɜ EЮ, ɜɚɠɧɟɣɲɢм ɢɡ ɤɨɬɨɪɵɯ 
ɹɜɥɹɟɬсɹ 

154
Eu, ɱɬɨ ɢ мɨɠɟɬ ɩɨɬɪɟɛɨɜɚɬɶ ɛɨɥɟɟ ɞɥɢɬɟɥɶɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɈəɌ. 

ȼ ɬɚɛɥɢɰɟ 3 ɩɪɟɞсɬɚɜɥɟɧɵ ɨсɬɚɬɨɱɧɨɟ ɷɧɟɪɝɨɜɵɞɟɥɟɧɢɟ ɢ ɢɧɬɟɧсɢɜɧɨсɬɶ ɝɚммɚ-

ɢɡɥɭɱɟɧɢɹ ɈəɌ ɩɨсɥɟ ɩɹɬɢ ɥɟɬ ɜɵɞɟɪɠɤɢ ɞɥɹ ɜɚɪɢɚɧɬɨɜ ȼ1-ȼ6. 
 

Ɍɚɛɥɢɰɚ 3 – Ɉсɬɚɬɨɱɧɨɟ ɷɧɟɪɝɨɜɵɞɟɥɟɧɢɟ ɢ ɢɧɬɟɧсɢɜɧɨсɬɶ ɝɚммɚ-ɢɡɥɭɱɟɧɢɹ ɩɨсɥɟ ɩɹɬɢ ɥɟɬ ɜɵɞɟɪɠɤɢ 
[Residual energy and the energy spectrum of gamma radiation after five years of cooling] 

ɉɚɪɚмɟɬɪɵ ȼ1 ȼ2 ȼ3 ȼ4 ȼ5 ȼ6 

Ɉсɬɚɬɨɱɧɨɟ ɷɧɟɪɝɨɜɵɞɟɥɟɧɢɟ 
(ȼɬ/ɈɌȼɋ) 1687,1 1684,1 1851,6 1818,3 1797,0 1786,5 

ɂɧɬɟɧсɢɜɧɨсɬɶ ɝɚммɚ-ɢɡɥɭɱɟɧɢɹ 
(ȼɬ/ɈɌȼɋ) 624,3 622,2 744,3 718,9 702,4 690,6 

Ⱦɨɥɹ ɷɧɟɪɝɢɢ ɝɚммɚ-ɢɡɥɭɱɟɧɢɹ ɨɬ 
ɩɨɥɧɨɝɨ ɷɧɟɪɝɨɜɵɞɟɥɟɧɢɹ 

37,0% 37,0% 40,2% 39,5% 39,1% 38,7% 

 

ɂɡ ɬɚɛɥɢɰɵ 3 ɜɢɞɧɨ, ɱɬɨ ɢсɩɨɥɶɡɨɜɚɧɢɟ GН ɜ ɬɨɩɥɢɜɟ ɧɟ ɢɡмɟɧɹɟɬ ɹɞɟɪɧɵɟ ɢ 
ɪɚɞɢɚɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢсɬɢɤɢ ɈəɌ, ɚ EЮ ɩɨɜɵɲɚɟɬ ɨсɬɚɬɨɱɧɨɟ ɷɧɟɪɝɨɜɵɞɟɥɟɧɢɟ ɢ 
ɞɨɥɸ ɷɧɟɪɝɢɢ ɝɚммɚ-ɢɡɥɭɱɟɧɢɹ ɨɬ ɨɛɳɟɝɨ ɷɧɟɪɝɨɜɵɞɟɥɟɧɢɹ, ɨсɨɛɟɧɧɨ ɩɪɢ 12 ɬɜɷɝɚɯ. 
ɂсɩɨɥɶɡɨɜɚɧɢɟ ɌɍɄ-13 ɞɥɹ ɬɪɚɧсɩɨɪɬɢɪɨɜɚɧɢɹ ɈɌȼɋ ɩɨсɥɟ ɩɹɬɢ ɥɟɬ ɜɵɞɟɪɠɤɢ 
ɜɨɡмɨɠɧɨ ɞɥɹ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɜɚɪɢɚɧɬɨɜ (ɛɟɡ ɟɜɪɨɩɢɹ), ɚ ɜ ɜɚɪɢɚɧɬɟ ȼ3 ɧɚɲɢ ɪɚсɱɟɬɵ 
ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɩɨɬɪɟɛɭɟɬсɹ ɟɳɟ ɤɚɤ мɢɧɢмɭм ɩɨɥɝɨɞɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɜɵɞɟɪɠɤɢ 
ɈəɌ. Ⱥɧɚɥɨɝɢɱɧɵɟ ɢɡмɟɧɟɧɢɹ ɩɪɢ сɨɨɬɜɟɬсɬɜɭɸɳɟɣ ɧɟɛɨɥɶɲɨɣ ɤɨɪɪɟɤɬɢɪɨɜɤɟ 
ɩɨɬɪɟɛɭɸɬсɹ ɞɥɹ ɜɚɪɢɚɧɬɨɜ ȼ4, ȼ5 ɢ ȼ6. 

 

ȼɵɜɨɞɵ 

ɂсɩɨɥɶɡɨɜɚɧɢɟ ɟɜɪɨɩɢɹ ɜмɟсɬɨ ɝɚɞɨɥɢɧɢɹ ɜ ɹɞɟɪɧɨм ɬɨɩɥɢɜɟ ɪɟɚɤɬɨɪɚ ȼȼɗɊ-1200 

ɩɪɢɜɨɞɢɬ ɤɚɤ ɤ ɩɨɥɨɠɢɬɟɥɶɧɵм, ɬɚɤ ɢ ɤ ɨɬɪɢɰɚɬɟɥɶɧɵм ɷɮɮɟɤɬɚм.  
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ɉɨɥɨɠɢɬɟɥɶɧɵɟ ɷɮɮɟɤɬɵ: 
1) ɂсɩɨɥɶɡɨɜɚɧɢɟ ɟɜɪɨɩɢɹ ɨɛɟсɩɟɱɢɜɚɟɬ ɛɨɥɶɲɟɟ сɧɢɠɟɧɢɟ ɨɛɴɟмɚ ɠɢɞɤɨсɬɧɨɝɨ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 
2) ɂсɩɨɥɶɡɨɜɚɧɢɟ ɟɜɪɨɩɢɹ ɭсɤɨɪɹɟɬ ɧɚɤɨɩɥɟɧɢɟ ɢɡɨɬɨɩɨɜ 239

Pu ɢ 241
Pu, ɤɨɬɨɪɵɟ 

ɜɧɨсɹɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɜɤɥɚɞ ɜ ɷɧɟɪɝɨɜɵɞɟɥɟɧɢɟ ɪɚɛɨɬɚɸɳɟɝɨ ɪɟɚɤɬɨɪɚ. 
Ɉɬɪɢɰɚɬɟɥɶɧɵɟ ɷɮɮɟɤɬɵ: 
1) ɂɡ-ɡɚ ɧɚɤɨɩɥɟɧɢɹ ɪɚɞɢɨɚɤɬɢɜɧɨсɬɢ ɢɡɨɬɨɩɚ 154EЮ ɢ ɢɡɨɬɨɩɨɜ  ɩɥɭɬɨɧɢɹ мɨɠɟɬ 

ɩɨɬɪɟɛɨɜɚɬɶсɹ ɭɜɟɥɢɱɟɧɢɟ ɜɪɟмɟɧɢ ɜɵɞɟɪɠɤɢ ɈəɌ ɜ ɛɚссɟɣɧɟ ɜɵɞɟɪɠɤɢ. 
2) ɂсɩɨɥɶɡɨɜɚɧɢɟ ɟɜɪɨɩɢɹ сɧɢɠɚɟɬ ɜɵɝɨɪɚɧɢɟ ɬɨɩɥɢɜɚ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ 

ɭɜɟɥɢɱɟɧɢɸ ɪɚсɯɨɞɚ ɩɪɢɪɨɞɧɨɝɨ ɭɪɚɧɚ. ɇɨ ɩɪɢ ɩɨɜɬɨɪɧɨм ɢсɩɨɥɶɡɨɜɚɧɢɢ ɬɨɩɥɢɜɚ ɷɬɨɬ 
ɷɮɮɟɤɬ ɛɭɞɟɬ ɢɝɪɚɬɶ ɡɧɚɱɢɬɟɥɶɧɨ мɟɧɶɲɭɸ ɪɨɥɶ. 
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Abstract – The paper deals with the problem of using burnable absorbers (BAs) in WWER 

reactors to reduce the volume of liquid regulation of excess fuel burnup reactivity. It considers 

natural europium in the form of Eu2O3, placed in an integrated form with uranium fuel in fuel rods. 

The analysis of nuclear and radiation safety in the use of such fuel in VVER-1200 reactors is 

carried out. 
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