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Ɉɫɧɨɜɧɨɣ ɮɚɤɬɨɪ ɪɚɡɪɭɲɟɧɢɹ ɬɜɷɥɨɜ ɜ ɚɜɚɪɢɹɯ ɫ ɩɨɬɟɪɟɣ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɫɜɹɡɚɧ ɫ 
ɩɚɪɨɰɢɪɤɨɧɢɟɜɨɣ ɪɟɚɤɰɢɟɣ, ɩɪɨɬɟɤɚɸɳɟɣ ɦɟɠɞɭ ɨɛɨɥɨɱɤɨɣ ɬɜɷɥɚ ɢ ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ 
(ɜɨɞɨɣ). ɉɨɜɵɲɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɬɟɩɥɨɜɵɞɟɥɹɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ 
ɦɨɞɢɮɢɤɚɰɢɟɣ ɢɥɢ ɡɚɦɟɧɨɣ ɬɨɩɥɢɜɧɨɣ ɨɛɨɥɨɱɤɢ, ɧɚ ɦɚɬɟɪɢɚɥɵ ɧɟ ɜɫɬɭɩɚɸɳɢɟ ɜɨ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ ɩɪɢ ɧɨɪɦɚɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɜ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɹɯ. 
ɉɨɜɵɲɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ əɗɍ ɜɨɡɦɨɠɧɚ ɩɪɢ ɡɚɦɟɧɟ 
ɞɢɨɤɫɢɞɚ ɭɪɚɧɚ ɧɚ ɞɟɥɹɳɢɟɫɹ ɤɨɦɩɨɡɢɰɢɢ ɫ ɛɨɥɶɲɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɞɟɥɹɳɢɯɫɹ ɢɡɨɬɨɩɨɜ ɢ ɫ 
ɛɨɥɶɲɟɣ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶɸ. ɗɬɢ ɞɜɚ ɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɭɸɬ ɤɨɧɰɟɩɰɢɸ ATF (ɬɨɥɟɪɚɧɬɧɨɝɨ 
ɬɨɩɥɢɜɚ). Ɋɚɫɫɦɨɬɪɟɧɵ ɜɚɪɢɚɧɬɵ ɫɨɡɞɚɧɢɹ ɬɨɥɟɪɚɧɬɧɨɝɨ ɬɨɩɥɢɜɚ. Ⱦɥɹ ɹɞɟɪɧɨ-

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ ɫ ɪɟɚɤɬɨɪɚɦɢ ȼȼɗɊ ɪɚɫɫɦɨɬɪɟɧɵ ɜɚɪɢɚɧɬɵ ɦɨɞɟɪɧɢɡɚɰɢɢ 
ɨɛɨɥɨɱɟɤ ɢ ɞɟɥɹɳɢɯɫɹ ɤɨɦɩɨɡɢɰɢɣ. 
 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɬɨɥɟɪɚɧɬɧɨɟ ɬɨɩɥɢɜɨ, ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ, ɜɵɫɨɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, ɞɢɨɤɫɢɞ 
ɭɪɚɧɚ, ɰɢɪɤɨɧɢɣ, ɚɜɚɪɢɣ ɫ ɩɨɬɟɪɟɣ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɫɜɹɡɚɧ ɫ ɩɚɪɨɰɢɪɤɨɧɢɟɜɨɣ ɪɟɚɤɰɢɟɣ. 
 

ɉɨɫɬɭɩɢɥɚ ɜ ɪɟɞɚɤɰɢɸ 03.06.2020 

ɉɨɫɥɟ ɞɨɪɚɛɨɬɤɢ 15.10.2020 

ɉɪɢɧɹɬɚ ɤ ɩɟɱɚɬɢ 20.10.2020 

 

ȼɜɟɞɟɧɢɟ  
ȼɨ ɜɪɟɦɹ ɚɜɚɪɢɢ ɜ 2011 ɝ. ɧɚ Ɏɭɤɭɫɢɦɟ ɜ əɩɨɧɢɢ ɜɡɨɪɜɚɥɫɹ ɪɟɚɤɬɨɪ. ɉɨɫɥɟ ɷɬɨɝɨ 

ɢɧɰɢɞɟɧɬɚ ɜɨɡɧɢɤɥɚ ɤɨɧɰɟɩɰɢɹ ɬɨɥɟɪɚɧɬɧɨɝɨ ɬɨɩɥɢɜɚ, ɜɤɥɸɱɚɸɳɚɹ ɜ ɫɟɛɹ ɪɚɡɪɚɛɨɬɤɭ 
ɧɨɜɵɯ ɨɛɨɥɨɱɟɤ ɢ ɫɚɦɨɝɨ ɬɨɩɥɢɜɚ. ȼ ɞɚɧɧɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɩɨɤɚɡɚɧɚ ɪɚɡɧɢɰɚ ɦɟɠɞɭ 
ɭɪɚɧɨɜɵɦ ɞɢɨɤɫɢɞɧɵɦ UO2 ɬɨɩɥɢɜɨɦ ɢ ɬɨɥɟɪɚɧɬɧɵɦ ɬɨɩɥɢɜɨɦ, ɬɢɩɚ ɭɪɚɧ-

ɰɢɪɤɨɧɢɟɜɵɣ ɫɩɚɥɜ U-ГЫ ɩɨ ɪɚɫɩɪɟɞɟɥɟɧɢɸ ɬɟɦɩɟɪɚɬɭɪɵ ɬɨɩɥɢɜɚ ɜ ɚɤɬɢɜɧɨɣ ɡɨɧɟ ɫ 
ɢɡɦɟɧɟɧɢɟɦ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ, ɢ ɪɟɲɟɧɚ ɡɚɞɚɱɚ ɜ ɚɜɚɪɢɹɯ ɫ ɩɚɪɨɰɢɪɤɨɧɢɟɜɨɣ ɪɟɚɤɰɢɟɣ 
М ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɨɥɟɪɚɧɬɧɨɝɨ ɬɨɩɥɢɜɚ Д1Ж. 

ȿɫɬɶ ɞɜɟ ɩɪɢɱɢɧɵ ɷɬɨɣ ɚɜɚɪɢɢμ 
1. Ɏɢɡɢɱɟɫɤɚɹ – ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɟɚɤɰɢɢ ɰɢɪɤɨɧɢɹ ɫ ɜɨɞɨɣ ɜɵɞɟɥɢɥɨɫɶ ɛɨɥɶɲɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɪɨɞɚ. 
2. Ɇɟɯɚɧɢɱɟɫɤɚɹ – ɨɬɤɥɸɱɟɧɢɟ ɜɨɞɹɧɵɯ ɧɚɫɨɫɨɜ, ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɡɚ ɨɯɥɚɠɞɟɧɢɟ 

ɜɥɚɠɧɨɝɨ ɹɞɟɪɧɨɝɨ ɪɟɚɤɬɨɪɚ, ɩɪɨɢɡɨɲɟɞɲɟɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɡɟɦɥɟɬɪɹɫɟɧɢɹ ɢ 
ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɚɤɬɢɜɧɨɣ ɡɨɧɟ ɪɟɚɤɬɨɪɚ Д2, ɫ.177-183]. 

Ɋɚɫɱɟɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɬɨɥɟɪɚɧɬɧɨɝɨ ɬɨɩɥɢɜɚ U-Zr 

ɉɨɜɟɞɟɧɢɟ ɹɞɟɪɧɨɝɨ ɬɨɩɥɢɜɚ ɫɢɥɶɧɨ ɡɚɜɢɫɢɬ ɨɬ ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɯ ɢ ɯɢɦɢɱɟɫɤɢɯ 
ɫɜɨɣɫɬɜ ɬɨɩɥɢɜɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢ ɢɯ ɢɡɦɟɧɟɧɢɹ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɵɝɨɪɚɧɢɹ. Ȼɨɥɟɟ 
ɧɢɡɤɚɹ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɩɪɢɜɨɞɢɬ ɤ ɛɨɥɶɲɢɦ ɬɟɦɩɟɪɚɬɭɪɧɵɦ ɝɪɚɞɢɟɧɬɚɦ ɧɚ 
ɬɨɩɥɢɜɧɨɣ ɬɚɛɥɟɬɤɟ ɢ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜ ɰɟɧɬɪɟ. ɉɨɷɬɨɦɭ ɨɰɟɧɤɚ ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɯ 
ɫɜɨɣɫɬɜ ɞɢɨɤɫɢɞɚ ɭɪɚɧɚ (UO2) ɬɪɟɛɭɟɬɫɹ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɹɞɟɪɧɨɝɨ ɪɟɚɤɬɨɪɚ. 
Ɍɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ UO2 ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (1) Д3Жμ 
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ȜUO2(t)=                                     + 
                            ቀ         ቁ                     ,            (1) 

 

 

ɝɞɟ Ȝ – ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ, ȼɬ/Ɇ·Ʉ,Ɍ=Э+273/1000˚C .   
 

Ʉɨɪɪɟɥɹɰɢɹ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɰɢɪɤɨɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɛɵɥɚ 
ɪɚɡɪɚɛɨɬɚɧɚ ɧɚ ɨɫɧɨɜɟ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɰɢɪɤɨɧɢɹ ɢ 
ɢɡɦɟɪɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɨɩɪɨɜɨɞɧɨɫɬɢ ɫ 1λ51 ɝ. ɩɨ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ. Ɋɟɤɨɦɟɧɞɭɟɦɨɟ 
ɭɪɚɜɧɟɧɢɟ ɞɥɹ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɰɢɪɤɨɧɢɹ ɜ ȼɬ/Ɇ·Ʉ ɨɬ 2λ8 ɞɨ 2000 Ʉ ɜɵɝɥɹɞɢɬ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ (2) Д4, 5Жμ  

 

ȜгЫ(Э)= 8.8527 + 7.082 10
-3  (t+273) + 2.5329 10

-6
(t+273)

2
 + 2.9918 10

-3  (t+273)
-1

 .   (2) 
 

Ɍɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɬɨɥɟɪɚɧɬɧɨɝɨ ɬɨɩɥɢɜɚ ɨɩɢɫɵɜɚɟɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɫɥɟɞɭɸɳɢɯ ɭɪɚɜɧɟɧɢɣ ɏɚɫɫɟɥɶɦɚɧɚ, MКбаОХХ, MМCЮХХШЮРС ɢ Rayleigh (3)-(7) [6]:  

 

                            Ȝɯɚɫ(t) = ȜгЫ(Э)   
 ቀ               ቁ                  ቀ               ቁ                        (1-P)

1.5
  ,                        (3) 

 

ɝɞɟ Ȝ – ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɞɥɹ ɬɨɥɟɪɚɧɬɧɨɝɨ ɬɨɩɥɢɜɚ, ȼɬ/Ɇ·Ʉ;  

      P – ɨɛɴɟɦɧɚɹ ɞɨɥɹ ɩɨɪɢɫɬɨɫɬɢ.  
 

Ȝ Maxwell(t) = ȜUO2(t)   [1 + 
   ቀ                               ቁ  ] .                                  (4) 

 

 

Ȝ McCullough(t) = [ ȜUO2(t)   (Ȟ - P) + (1- Ȟ)  Ȝzr(t)].                              (5) 

 

 

Ȝ Rayleigh(t) = ȜUO2(t)   (1+ 
   ቀ                               ቁ        ቀ                                ቁ   (1-P)

1.5
 .        (6) 

 

 

Ȝaverage(t) = 
                                                            .                   (7) 

 

 

Ɋɟɲɚɹ ɷɬɢ ɭɪɚɜɧɟɧɢɹ ɜ MATHCAD, ɩɨɥɭɱɚɟɦ ɪɟɡɭɥɶɬɚɬɵ, ɩɨɤɚɡɵɜɚɸɳɢɟ ɜɥɢɹɧɢɟ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɧɚ ɬɟɦɩɟɪɚɬɭɪɭ ɜ ɚɤɬɢɜɧɨɣ ɡɨɧɟ ɪɟɚɤɬɨɪɚ. ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɨɥɟɪɚɧɬɧɨɝɨ ɬɨɩɥɢɜɚ ɬɟɦɩɟɪɚɬɭɪɚ ɛɭɞɟɬ 
ɫɧɢɠɚɬɶɫɹ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɬɨɩɥɢɜɨɦ ɢɡ ɞɢɨɤɫɢɞɚ ɭɪɚɧɚ. ɇɚ ɪɢɫɭɧɤɟ 1 ɩɨɤɚɡɚɧɚ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɞɥɹ ɬɨɥɟɪɚɧɬɧɨɝɨ ɬɨɩɥɢɜɚ ɢ ɞɢɨɤɫɢɞɚ ɭɪɚɧɚ Д7, 8Ж. 
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ȽɅɈȻȺɅɖɇȺə əȾȿɊɇȺə ȻȿɁɈɉȺɋɇɈɋɌɖ, № 4(37) 2020 

 
Ɋɢɫɭɧɨɤ 1 – Ɍɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɞɥɹ ɬɨɥɟɪɚɧɬɧɨɝɨ ɬɨɩɥɢɜɚ [Thermal conductivity for tolerant fuels] 

 

Ɍɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɞɥɹ ɬɨɥɟɪɚɧɬɧɨɝɨ ɬɨɩɥɢɜɚ ɭɜɟɥɢɱɢɥɚɫɶ ɞɨ λ,6 ȼɬ / Ɇ·Ʉ, ɚ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɞɢɨɤɫɢɞɚ ɭɪɚɧɚ ɫɨɫɬɚɜɥɹɟɬ 3 ȼɬ /Ɇ·Ʉ. ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɟɫɥɢ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɭɜɟɥɢɱɢɬɶ, ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɪɟɚɤɬɨɪɚɯ ɛɭɞɟɬ ɫɧɢɠɚɬɶɫɹ Дλ, ɫ. 84-88; 

10]. 

Ɋɚɫɱɟɬ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɬɨɩɥɢɜɚ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɬɨɥɟɪɚɧɬɧɨɝɨ ɬɨɩɥɢɜɚ U-ГЫ ɢ ɞɢɨɤɫɢɞɚ ɭɪɚɧɚ UO2 [10-12] 

ɉɪɢɦɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɬɨɩɥɢɜɚ ɢ ɝɚɡɨɜɨɝɨ ɡɚɡɨɪɚ, ɮɨɪɦɭɥɚ (8)μ 
                                                        .                      (8) 

 

Ɍɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɨɩɥɢɜɚ, ɰɟɧɬɪɚɥɶɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɧɟɬ, ɮɨɪɦɭɥɚ (λ)μ 
                        .                                                   (9) 

 

Ɍɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɤɨɧɬɚɤɬɧɨɝɨ ɫɥɨɹ, ɮɨɪɦɭɥɚ (10)μ 
                                           .                                (10) 

 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɬɨɩɥɢɜɧɨɣ ɬɚɛɥɟɬɤɢ ɩɨ ɜɵɫɨɬɟ 
ɚɤɬɢɜɧɨɣ ɡɨɧɵ ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɨ ɧɚɩɪɹɠɟɧɧɨɝɨ ɤɚɧɚɥɚ, ɮɨɪɦɭɥɚ (11)μ 

                                     .                           (11) 
 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɰɟɧɬɪɟ ɬɨɩɥɢɜɧɨɣ ɬɚɛɥɟɬɤɢ ɩɨ ɜɵɫɨɬɟ ɚɤɬɢɜɧɨɣ,  
ɮɨɪɦɭɥɚ (12)μ 
                                          .                    (12) 

 

ɇɚ ɪɢɫɭɧɤɟ 2 ɩɨɤɚɡɚɧɨ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɬɨɩɥɢɜɚ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɞɢɨɤɫɢɞɚ ɭɪɚɧɚ UO2 ɬɨɩɥɢɜɚ ɜ ɚɤɬɢɜɧɨɣ ɡɨɧɟ ɞɥɹ ɪɟɚɤɬɨɪɨɜ ȼȼɗɊ-1200.  
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Ɋɢɫɭɧɨɤ 2 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɬɨɩɥɢɜɧɨɣ ɬɚɛɥɟɬɤɢ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɰɟɧɬɪɟ 
ɬɨɩɥɢɜɧɨɣ ɬɚɛɥɟɬɤɢ ɩɨ ɜɵɫɨɬɟ ɚɤɬɢɜɧɨɣ ɡɨɧɟ ДDТЬЭЫТЛЮЭТШЧ ШП ЭОЦЩОЫКЭЮЫО ШЧ ЭСО ПЮОХ ЩОХХОЭ ЬЮЫПКМО КЧН 

temperature in the center of the fuel pellet over the height of the core] 

 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɬɨɩɥɢɜɧɨɣ ɬɚɛɥɟɬɤɢ ɜ ɦɚɤɫɢɦɚɥɶɧɨ 
ɧɚɩɪɹɠɟɧɧɨɦ ɤɚɧɚɥɟμ             . Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɰɟɧɬɪɟ ɬɨɩɥɢɜɧɨɣ 
ɬɚɛɥɟɬɤɢ ɜ ɦɚɤɫɢɦɚɥɶɧɨ ɧɚɩɪɹɠɟɧɧɨɦ ɤɚɧɚɥɟμ              .  

ɇɚ ɪɢɫɭɧɤɟ 3 ɩɨɤɚɡɚɧɨ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɬɨɩɥɢɜɚ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɬɨɥɟɪɚɧɬɧɨɝɨ ɬɨɩɥɢɜɚ U-ГЫ ɜ ɚɤɬɢɜɧɨɣ ɡɨɧɟ ɞɥɹ ɪɟɚɤɬɨɪɨɜ ȼȼɗɊ-1200. 

 

 
Ɋɢɫɭɧɨɤ 3 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɬɨɩɥɢɜɧɨɣ ɬɚɛɥɟɬɤɢ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɰɟɧɬɪɟ 
ɬɨɩɥɢɜɧɨɣ ɬɚɛɥɟɬɤɢ ɩɨ ɜɵɫɨɬɟ ɚɤɬɢɜɧɨɣ ɡɨɧɟ ДDТЬЭЫТЛЮЭТШЧ ШП ЭОЦЩОЫКЭЮЫО on the fuel pellet surface and 

temperature in the center of the fuel pellet over the height of the core] 

 

Ɍɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɞɥɹ ɬɨɥɟɪɚɧɬɧɨɝɨ ɬɨɩɥɢɜɚ U-ГЫ ɭɜɟɥɢɱɢɥɚɫɶ ɞɨ λ,6 ȼɬ / Ɇ·Ʉ.  
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɬɨɩɥɢɜɧɨɣ ɬɚɛɥɟɬɤɢ ɜ ɦɚɤɫɢɦɚɥɶɧɨ 

ɧɚɩɪɹɠɟɧɧɨɦ ɤɚɧɚɥɟμ             . Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɰɟɧɬɪɟ ɬɨɩɥɢɜɧɨɣ 
ɬɚɛɥɟɬɤɢ ɜ ɦɚɤɫɢɦɚɥɶɧɨ ɧɚɩɪɹɠɟɧɧɨɦ ɤɚɧɚɥɟμ             .  

ȼɵɜɨɞ  
Ɍɨɥɟɪɚɧɬɧɨɟ ɬɨɩɥɢɜɨ – ɹɞɟɪɧɨɟ ɬɨɩɥɢɜɨ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫ 

ɩɨɜɵɲɟɧɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɚɜɚɪɢɹɦ ɧɚ Ⱥɗɋ ɫ ɩɨɬɟɪɟɣ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɪɟɚɤɬɨɪɟ. ɉɨ 
ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɩɨɤɚɡɚɧɨ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɬɨɥɟɪɚɧɬɧɨɝɨ ɬɨɩɥɢɜɚ. ȼɨɞɨɪɨɞ ɧɚɱɢɧɚɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɪɢ 500-700˚ɋ, ɧɨ ɩɪɢ 
ɞɨɫɬɢɠɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ 1200˚ɋ ɢ ɜɵɲɟ ɨɧɨ ɫɬɚɧɨɜɢɬɫɹ ɨɩɚɫɧɵɦ ɜ ɪɟɚɤɬɨɪɟ. 
Ɍɨɥɟɪɚɧɬɧɨɟ ɬɨɩɥɢɜɨ ɪɟɲɚɟɬ ɷɬɭ ɩɪɨɛɥɟɦɭ. ɉɪɢ ɨɫɬɚɧɨɜɤɟ ɪɟɚɤɬɨɪɚ ɬɨɥɟɪɚɧɬɧɨɟ 
ɬɨɩɥɢɜɨ ɞɟɪɠɢɬ ɬɟɦɩɟɪɚɬɭɪɭ ɨɛɨɥɨɱɤɢ ɜ ɪɚɡɪɟɲɟɧɧɵɯ ɩɪɟɞɟɥɚɯ 500-700˚ɋ. 
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Abstract – The main factor of destruction of fuel rods in accidents with loss of coolant is 

associated with the vapor-zirconium reaction occurring between the fuel rod shell and the coolant 

(water). Improving the reliability of fuel cells can be obtained by modifying or replacing the fuel 

shell, materials that do not interact with the coolant during normal operation and in emergency 

situations. Increasing the reliability and economic characteristics of nuclear power plants is 

possible by replacing uranium dioxide with fissile compositions with a high content of fissile 

isotopes and with greater thermal conductivity. These two provisions form the concept of ATF 

(tolerant fuel). Variants of creation of tolerant fuel are considered., variants of modernization of 

shells and fissile compositions are studied for nuclear power plants with WWER reactors.  

 

Keywords: tolerant fuel, thermal conductivity, high temperature, uranium dioxide, zirconium, 

accidents with loss of coolant associated with water reaction.  

 

 

 

 


