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Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɛɸɞɠɟɬɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ «Ɇɗɂ», Ɇɨɫɤɜɚ, Ɋɨɫɫɢɹ 

 
ɉɪɨɜɟɞɟɧɨ ɫɨɩɨɫɬɚɜɥɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ ɱɚɫɬɨɬ ɚɤɭɫɬɢɱɟɫɤɢɯ ɫɬɨɹɱɢɯ ɜɨɥɧ ɫ 
ɚɜɬɨɫɩɟɤɬɪɚɥɶɧɵɦɢ ɩɥɨɬɧɨɫɬɹɦɢ ɦɨɳɧɨɫɬɢ ɫɢɝɧɚɥɨɜ ɞɚɬɱɢɤɨɜ ɩɭɥɶɫɚɰɢɣ ɞɚɜɥɟɧɢɹ ɞɥɹ 
ɫɥɨɠɧɵɯ ɤɨɦɛɢɧɚɰɢɣ ɚɤɭɫɬɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ 1-ɝɨ ɤɨɧɬɭɪɚ Ⱥɗɋ ɫ ȼȼɗɊ-440. ɉɨɥɭɱɟɧɨ 
ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ ɫɨɨɬɜɟɬɫɬɜɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ ɱɚɫɬɨɬ ɚɤɭɫɬɢɱɟɫɤɢɯ ɫɬɨɹɱɢɯ ɜɨɥɧ ɫ 
ɞɚɧɧɵɦɢ ɢɡɦɟɪɟɧɢɣ. ɉɪɢɜɟɞɟɧ ɧɨɜɵɣ ɩɨɞɯɨɞ ɤ ɦɟɬɨɞɭ ɪɚɫɱɺɬɚ ɱɚɫɬɨɬ ɚɤɭɫɬɢɱɟɫɤɢɯ 
ɫɬɨɹɱɢɯ ɜɨɥɧ ɤɨɦɛɢɧɚɰɢɨɧɧɵɯ ɚɤɭɫɬɢɱɟɫɤɢɯ ɤɨɧɬɭɪɨɜ ɜ ɫɢɫɬɟɦɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ȼȼɗɊ-

440. ȼɩɟɪɜɵɟ ɢɫɫɥɟɞɨɜɚɧ ɪɟɚɤɬɨɪ ɫ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ ɯɨɥɨɞɧɨɣ ɢ ɝɨɪɹɱɟɣ ɧɢɬɨɤ ɤɚɤ ɫɥɨɠɧɵɣ 
ɪɟɡɨɧɚɬɨɪ Ƚɟɥɶɦɝɨɥɶɰɚ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɱɚɫɬɨɬɵ ɚɤɭɫɬɢɱɟɫɤɢɯ ɫɬɨɹɱɢɯ ɜɨɥɧ ɡɚɜɢɫɹɬ ɨɬ 
ɱɢɫɥɚ ɭɱɢɬɵɜɚɟɦɵɯ ɜ ɪɚɫɱɟɬɟ ɚɤɭɫɬɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ, ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɩɨɞɜɨɞɹɳɢɯ ɢ 
ɨɬɜɨɞɹɳɢɯ ɬɪɭɛɨɩɪɨɜɨɞɚɯ.  
 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚμ ɫɬɨɹɱɢɟ ɜɨɥɧɵ, ȺɋɉɆ, ɚɤɭɫɬɢɱɟɫɤɚɹ ɦɚɫɫɚ, ɚɤɭɫɬɢɱɟɫɤɚɹ ɩɨɞɚɬɥɢɜɨɫɬɶ, 
ɜɟɪɢɮɢɤɚɰɢɹ. 
 

ɉɨɫɬɭɩɢɥɚ ɜ ɪɟɞɚɤɰɢɸ β6.06.β01λ 

ɉɨɫɥɟ ɞɨɪɚɛɨɬɤɢ 05.07.β01λ 
ɉɪɢɧɹɬɚ ɤ ɩɭɛɥɢɤɚɰɢɢ 10.07.β01λ 

 

ɉɟɪɜɵɣ ɤɨɧɬɭɪ ɜɨɞɨ-ɜɨɞɹɧɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɚɤɬɨɪɨɜ (ȼȼɗɊ) ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɪɚɡɜɟɬɜɥɟɧɧɭɸ ɝɢɞɪɚɜɥɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɫɨɞɟɪɠɚɳɭɸ ɷɥɟɦɟɧɬɵ 
ɫɨ ɫɥɨɠɧɨɣ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ ɩɨɬɨɤɚ. ɂɦɟɟɬɫɹ ɰɟɥɵɣ ɪɹɞ ɷɥɟɦɟɧɬɨɜ, 
ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɜɵɡɜɚɬɶ ɧɟɫɬɚɛɢɥɶɧɨɫɬɶ ɢ ɤɨɥɟɛɚɧɢɹ ɩɨɬɨɤɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɧɚɩɪɢɦɟɪ, 
ɡɨɧɚ ɜɯɨɞɧɵɯ ɩɚɬɪɭɛɤɨɜ ɪɟɚɤɬɨɪɚ ɢ ɨɩɭɫɤɧɨɝɨ ɤɨɥɶɰɟɜɨɝɨ ɤɚɧɚɥɚ ɦɟɠɞɭ ɤɨɪɩɭɫɨɦ 
ɪɟɚɤɬɨɪɚ ɢ ɨɛɨɥɨɱɤɨɣ ɲɚɯɬɵ. ɉɪɢ ɜɯɨɞɟ ɜ ɪɟɚɤɬɨɪ ɩɨɬɨɤ ɢɡɦɟɧɹɟɬ ɫɜɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɧɚ 
λ0°, ɨɞɧɨɜɪɟɦɟɧɧɨ ɭɦɟɧɶɲɚɟɬɫɹ ɫɤɨɪɨɫɬɶ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. ɋɨɱɟɬɚɧɢɟ ɞɢɮɮɭɡɢɨɧɧɨɝɨ 
ɷɮɮɟɤɬɚ ɫ ɪɟɡɤɢɦ ɩɨɜɨɪɨɬɨɦ ɫɩɨɫɨɛɫɬɜɭɟɬ ɬɭɪɛɭɥɢɡɚɰɢɢ ɢ ɨɛɪɚɡɨɜɚɧɢɸ ɨɬɪɵɜɨɜ 
ɩɨɬɨɤɚ. Ƚɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɟ ɜɨɡɦɭɳɟɧɢɹ ɧɚ ɜɯɨɞɟ ɜ ɚɤɬɢɜɧɭɸ ɡɨɧɭ ɜɵɡɵɜɚɟɬ ɪɟɡɤɢɣ 
ɩɨɜɨɪɨɬ ɩɨɬɨɤɚ ɧɚ 180° ɜɧɢɡɭ ɪɟɚɤɬɨɪɚ ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ ɫɨ ɡɧɚɱɢɬɟɥɶɧɵɦ ɭɜɟɥɢɱɟɧɢɟɦ 
ɩɭɥɶɫɚɰɢɣ ɫɤɨɪɨɫɬɢ ɢ ɞɚɜɥɟɧɢɹ. ɉɭɥɶɫɚɰɢɢ ɢ ɤɨɥɟɛɚɧɢɹ ɞɚɜɥɟɧɢɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ 
ɬɪɭɛɨɩɪɨɜɨɞɚɯ, ɜɵɡɵɜɚɹ ɜɢɛɪɚɰɢɢ ɩɨɫɥɟɞɧɢɯ, ɨɤɚɡɵɜɚɸɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ 
ɩɪɨɱɧɨɫɬɶ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɢɯ ɨɩɨɪ ɢ ɫɜɹɡɚɧɧɨɝɨ ɫ ɧɢɦɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ Д1, βЖ. Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ Ⱥɗɋ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɰɟɩɶ 
ɫɨɱɥɟɧɟɧɧɵɯ ɦɟɠɞɭ ɫɨɛɨɣ ɷɥɟɦɟɧɬɨɜ ɪɚɡɥɢɱɧɨɣ ɫɥɨɠɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɜ ɰɟɥɨɦ ɨɛɪɚɡɭɸɬ 
ɡɜɭɤɨɩɪɨɜɨɞ ДγЖ. ɇɚɢɛɨɥɟɟ ɩɪɨɫɬɵɦɢ ɜ ɬɚɤɢɯ ɫɢɫɬɟɦɚɯ ɹɜɥɹɸɬɫɹ ɬɪɭɛɧɵɟ ɭɫɬɪɨɣɫɬɜɚ. 
ɉɨɫɤɨɥɶɤɭ ɨɧɢ ɜɵɩɨɥɧɹɸɬɫɹ ɫ ɪɚɡɥɢɱɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ – ɪɚɫɲɢɪɟɧɢɹɦɢ, ɤɚɦɟɪɚɦɢ, 
ɨɬɜɨɞɧɵɦɢ ɤɚɧɚɥɚɦɢ, ɞɪɨɫɫɟɥɹɦɢ, ɚɪɦɚɬɭɪɨɣɢ ɬ.ɞ., ɨɛɳɚɹ ɬɟɨɪɢɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 
ɡɜɭɤɚ ɜ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜɚɯ ɫɥɨɠɧɚ Д4, 5Ж. Ɉɞɧɚɤɨ, ɟɫɥɢ ɧɟɨɞɧɨɪɨɞɧɨɫɬɢ ɡɜɭɤɨɩɪɨɜɨɞɚ 
ɦɟɧɶɲɟ ɞɥɢɧɵ ɜɨɥɧɵ, ɢɯ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɚɤɭɫɬɢɱɟɫɤɢɟ ɷɥɟɦɟɧɬɵ ɫ 
ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɚ ɜɟɫɶ ɡɜɭɤɨɩɪɨɜɨɞ, ɤɚɤ ɫɨɫɬɨɹɳɢɣ ɢɡ ɨɬɪɟɡɤɨɜ 
ɜɨɥɧɨɜɨɞɨɜ, ɢɦɟɸɳɢɯ ɭɱɚɫɬɤɢ ɫ ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ Дγ-6]. 
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Ʉɚɤ ɥɸɛɨɣ ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɷɥɟɦɟɧɬ, ɨɛɥɚɞɚɸɳɢɣ ɦɚɫɫɨɣ ɢ ɭɩɪɭɝɨɫɬɶɸ, 
ɬɟɩɥɨɧɨɫɢɬɟɥɶ ɜ ɩɟɪɜɨɦ ɤɨɧɬɭɪɟ ɢɦɟɟɬ ɫɨɛɫɬɜɟɧɧɵɟ ɱɚɫɬɨɬɵ ɤɨɥɟɛɚɧɢɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ 
ɪɟɡɨɧɢɪɨɜɚɬɶ ɫ ɢɫɬɨɱɧɢɤɚɦɢ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɜɨɡɦɭɳɟɧɢɣ ɩɪɢ ɫɨɜɩɚɞɟɧɢɢ ɱɚɫɬɨɬ 
ɢɥɢ ɩɪɨɹɜɥɹɬɶɫɹ, ɤɚɤ ɦɟɧɟɟ ɜɵɪɚɠɟɧɧɵɟ ɥɢɧɢɢ ɜ ɫɩɟɤɬɪɟ, ɟɫɥɢ ɪɟɡɨɧɚɧɫɧɚɹ 
(ɫɨɛɫɬɜɟɧɧɚɹ) ɱɚɫɬɨɬɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɱɚɫɬɨɬ ɢɫɬɨɱɧɢɤɨɜ 
ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɜɨɡɦɭɳɟɧɢɣ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɦɟɧɶɲɟɧɢɟ ɩɭɥɶɫɚɰɢɣ ɞɚɜɥɟɧɢɹ ɢ 
ɫɤɨɪɨɫɬɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɟɨɛɯɨɞɢɦɵɯ ɤɪɢɬɟɪɢɟɜ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 
ɢɥɢ ɭɦɟɧɶɲɟɧɢɹ ɜɢɛɪɚɰɢɣ. 
Ɍɟɩɥɨɧɨɫɢɬɟɥɶ ɜ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɩɟɪɨɜɨɝɨ ɤɨɧɬɭɪɚ Ⱥɗɋ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɤɨɥɟɛɚɬɟɥɶɧɵɟ ɚɤɭɫɬɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ. ȼ ɷɬɢɯ ɫɢɫɬɟɦɚɯ ɪɚɫɩɪɟɞɟɥɟɧɵ ɚɤɭɫɬɢɱɟɫɤɚɹ 
ɦɚɫɫɚ      ɢ ɚɤɭɫɬɢɱɟɫɤɚɹ ɩɨɞɚɬɥɢɜɨɫɬɶ ɋɚ. ɇɚ ɪɢɫɭɧɤɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɭɩɪɨɳɟɧɧɚɹ 
ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɡɚɦɟɳɟɧɢɹ ɚɤɭɫɬɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɩɟɪɜɨɝɨ ɤɨɧɬɭɪɚ 
ɞɜɭɯɤɨɧɬɭɪɧɨɣ Ⱥɗɋ Дγ]. 

 

Ɋɢɫɭɧɨɤ 1 – ɍɩɪɨɳɟɧɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɚɤɭɫɬɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɩɟɪɜɨɝɨ ɤɨɧɬɭɪɚ Ⱥɗɋ 
ɫ ɪɟɚɤɬɨɪɨɦ ȼȼɗɊ (ɪ – ɪɟɚɤɬɨɪν ɤ.ɞ.– ɤɨɦɩɟɧɫɚɬɨɪ ɞɚɜɥɟɧɢɹν Ɍ –ɬɪɭɛɨɩɪɨɜɨɞν ɉȽ – ɩɚɪɨɝɟɧɟɪɚɬɨɪ) 

[Simplified electrical circuit diagram of replacement of acoustic elements of the primary circuit of nuclear power 

plants with WWER reactors. Codes: ɪ – reactor; ɤ.ɞ.– pressurizer; T – pipe; ɉȽ – steam generator] 

 

ɗɬɚ ɷɤɜɢɜɚɥɟɧɬɧɚɹ ɫɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɪɚɫɱɟɬɚ ɫɨɛɫɬɜɟɧɧɵɯ ɱɚɫɬɨɬ 
ɤɨɥɟɛɚɧɢɣ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɨɞɧɨɣ ɩɟɬɥɟ ɩɟɪɜɨɝɨ ɤɨɧɬɭɪɚ Ⱥɗɋ ɫ ɪɟɚɤɬɨɪɨɦ ɬɢɩɚ ȼȼɗɊ. 

ȼ ɪɚɛɨɬɟ Д7Ж ɩɨɤɚɡɚɧɨ, ɱɬɨ ɫɢɫɬɟɦɚ ɚɤɭɫɬɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɨɛɥɚɞɚɟɬ ɫɜɨɣɫɬɜɚɦɢ, 
ɤɨɬɨɪɵɟ ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɩɨɥɭɱɟɧɵ ɩɪɨɫɬɨɣ ɫɭɩɟɪɩɨɡɢɰɢɟɣ ɚɤɭɫɬɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ 
ɫɨɫɬɚɜɥɹɸɳɢɯ ɟɟ ɷɥɟɦɟɧɬɨɜ. ɋɨɡɞɚɧɧɚɹ  Ʉ.ɇ. ɉɪɨɫɤɭɪɹɤɨɜɵɦ ɚɤɭɫɬɢɱɟɫɤɚɹ  ɦɨɞɟɥɶ  
ɹɞɟɪɧɨɝɨ ɪɟɚɤɬɨɪɚ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɬɚɤɢɦ ɧɨɜɵɦ ɫɢɫɬɟɦɧɵɦ ɫɜɨɣɫɬɜɨɦ ɤɚɤ ɫɩɨɫɨɛɧɨɫɬɶ 
ɭɫɢɥɟɧɢɹ ɢ ɝɚɲɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɵɯ ɱɚɫɬɨɬ ɤɨɥɟɛɚɧɢɣ ɜ ɨɛɨɪɭɞɨɜɚɧɢɢ ɩɟɪɜɨɝɨ ɤɨɧɬɭɪɚ, 
ɨɛɥɚɞɚɟɬ ɤɨɦɛɢɧɚɰɢɹ ɹɞɟɪɧɨɝɨ ɪɟɚɤɬɨɪɚ ɫ ɩɪɢɫɨɟɞɢɧɟɧɧɵɦɢ ɤ ɧɟɦɭ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ, 
ɨɛɪɚɡɭɸɳɢɦɢ ɝɨɪɹɱɭɸ ɢ ɯɨɥɨɞɧɭɸ ɧɢɬɤɢ. ɋɨɝɥɚɫɧɨ ɷɬɨɣ ɦɨɞɟɥɢ ɫɢɫɬɟɦɚ ɨɛɪɚɡɨɜɚɧɧɚɹ 
ɪɟɚɤɬɨɪɨɦ ɢ ɩɨɞɤɥɸɱɟɧɧɵɦɢ ɤ ɧɟɦɭ ɩɟɬɥɹɦɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɪɟɡɨɧɚɬɨɪ Ƚɟɥɶɦɝɨɥɶɰɚ, ɝɟɧɟɪɢɪɭɸɳɢɣ ɨɞɧɨɜɪɟɦɟɧɧɨ ɧɟɫɤɨɥɶɤɨ ɚɤɭɫɬɢɱɟɫɤɢɯ ɫɬɨɹɱɢɯ 
ɜɨɥɧ (Ⱥɋȼ). 

 ȼ ɥɢɬɟɪɚɬɭɪɟ ɢɦɟɸɬɫɹ ɫɜɟɞɟɧɢɹ ɨ ɫɨɡɞɚɧɢɢ ɬɚɤɢɯ ɪɟɡɨɧɚɬɨɪɨɜ, ɜɵɩɨɥɧɹɸɳɢɯ 
ɪɨɥɶ ɝɥɭɲɢɬɟɥɹ ɚɜɬɨɦɨɛɢɥɹ, ɭɫɢɥɢɬɟɥɹ ɤɨɥɟɛɚɧɢɣ ɨɪɝɚɧɧɨɝɨ ɬɢɩɚ, ɭɫɢɥɢɬɟɥɹ 
ɤɨɥɟɛɚɧɢɣ ɜ ɪɚɞɢɨɬɟɯɧɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜɚɯ. Ɉɞɧɚɤɨ, ɫɜɟɞɟɧɢɣ ɨ ɜɨɡɦɨɠɧɨɫɬɢ 
ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɹɞɟɪɧɨɝɨ ɪɟɚɤɬɨɪɚ ɜ ɤɚɱɟɫɬɜɟ ɫɥɨɠɧɨɝɨ ɦɧɨɝɨɫɬɪɭɣɧɨɝɨ ɫ ɧɟɪɚɜɧɨɦɟɪɧɨ 
ɩɨɞɨɝɪɟɜɚɟɦɨɣ, ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ ɧɚɫɨɫɨɦ ɬɟɤɭɱɟɣ ɫɪɟɞɨɣ ɜ ɜɢɞɟ ɪɟɡɨɧɚɬɨɪɚ 

Ƚɟɥɶɦɝɨɥɶɰɚ ɜ ɥɢɬɟɪɚɬɭɪɟ ɧɟ ɢɦɟɟɬɫɹ.  
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Ʉɨɥɢɱɟɫɬɜɨ ɜɨɡɛɭɠɞɟɧɧɵɯ ɜɨɥɧ ɜ ɬɚɤɨɣ ɦɨɞɟɥɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɤɨɥɢɱɟɫɬɜɭ 
ɧɟɨɞɧɨɪɨɞɧɨɫɬɟɣ ɜ ɤɨɧɬɭɪɟ. Ɉɩɪɟɞɟɥɟɧɢɟ ɫɨɛɫɬɜɟɧɧɵɯ ɱɚɫɬɨɬ ɤɨɥɟɛɚɧɢɣ ɞɚɜɥɟɧɢɹ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ (ɋɑɄȾɌ) ɩɪɨɜɟɞɟɧɨ ɩɨ ɮɨɪɦɭɥɟ Ɍɨɦɫɨɧɚ Д8Ж ɫɨɝɥɚɫɧɨ ɦɟɬɨɞɭ 
ɷɥɟɤɬɪɨɚɤɭɫɬɢɱɟɫɤɢɯ ɚɧɚɥɨɝɢɣ Дγ, 4, 5, 6Ж. Ⱥɤɭɫɬɢɱɟɫɤɚɹ ɦɚɫɫɚ     ɩɪɢɫɨɟɞɢɧɟɧɧɵɯ ɤ 
ɪɟɚɤɬɨɪɭ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɚɤɭɫɬɢɱɟɫɤɚɹ ɩɨɞɚɬɥɢɜɨɫɬɶ    ɨɛɴɺɦɚ ɪɟɚɤɬɨɪɚ, ɩɨɡɜɨɥɹɸɬ 
ɨɩɪɟɞɟɥɢɬɶ ɫɨɛɫɬɜɟɧɧɵɟ ɱɚɫɬɨɬɵ ɤɨɥɟɛɚɧɢɣ ɞɚɜɥɟɧɢɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ (ɋɑɄȾɌ) 
ɝɟɧɟɪɢɪɭɟɦɵɯ ɷɬɨɣ ɚɤɭɫɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ ɩɨ ɮɨɪɦɭɥɟ Ɍɨɦɫɨɧɚ (1)μ 
         √                                                                          

 

ɝɞɟ     – ɪɚɫɱɟɬɧɚɹ ɱɚɫɬɨɬɚ ɫɨɛɫɬɜɟɧɧɵɯ ɤɨɥɟɛɚɧɢɣ ɫɢɫɬɟɦɵ, Ƚɰν     – ɚɤɭɫɬɢɱɟɫɤɚɹ ɦɚɫɫɚ ɚɤɭɫɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ, ɡɚɜɢɫɢɬ ɨɬ ɤɨɥɢɱɟɫɬɜɚ 
ɭɱɢɬɵɜɚɟɦɵɯ ɜ ɪɚɫɱɟɬɟ ɚɤɭɫɬɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɩɪɢɫɨɟɞɢɧɟɧɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, 
ɮɨɪɦɭɥɵ (β)-(3): 

       ቆ                ቇ                                                      
 

               ቆ       ቇ                                                          
 

ɝɞɟ ɫɤɨɪɨɫɬɶ ɡɜɭɤɚ ɫ ɭɱɺɬɨɦ ɞɟɮɨɪɦɚɰɢɢ ɦɟɬɚɥɥɚ ɢ ɫɠɢɦɚɟɦɨɫɬɢ ɜɨɞɵ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ 
ɩɨ ɮɨɪɦɭɥɟ (4)ДλЖμ 
      √   ቆ                 ቇ                                                      
 

ɝɞɟ    √      – ɞɢɚɦɟɬɪ ɪɟɚɤɬɨɪɚν 

          – ɨɛɴɺɦ ɪɟɚɤɬɨɪɚ,   ; 

           – ɡɧɚɱɟɧɢɟ ɫɪɟɞɧɟɣ ɩɨ ɨɛɴɺɦɭ ɪɟɚɤɬɨɪɚ ɩɥɨɬɧɨɫɬɢ ɜɨɞɵ , ɤɝ/  ;  

           – ɡɧɚɱɟɧɢɟ ɫɪɟɞɧɟɣ ɩɨ ɨɛɴɺɦɭ ɪɟɚɤɬɨɪɚ ɫɤɨɪɨɫɬɢ ɡɜɭɤɚ ɜ ɜɨɞɟ , ɦ/ɫν 
         – ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɤɨɪɩɭɫɚ ɪɟɚɤɬɨɪɚ, ɦν 
         – ɨɛɴɟɦɧɵɣ ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɦɚɬɟɪɢɚɥɚν 
               – ɨɛɴɟɦɧɵɣ ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɠɢɞɤɨɫɬɢν  
            – ɚɤɭɫɬɢɱɟɫɤɚɹ ɦɚɫɫɚ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɬɪɭɛɨɩɪɨɜɨɞɨɜν 
         – ɚɤɭɫɬɢɱɟɫɤɚɹ ɩɨɞɚɬɥɢɜɨɫɬɶ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɨɛɴɺɦɟ ɪɟɚɤɬɨɪɚ ɩɪɢ ɫɪɟɞɧɢɯ 
ɡɧɚɱɟɧɢɹɯ ɞɚɜɥɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɪɟɚɤɬɨɪɟ. 
 

ɉɭɬɟɦ ɩɪɢɦɟɧɟɧɢɹ ɚɤɭɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɪɟɚɤɬɨɪɚ (ɫ ɩɨɞɤɥɸɱɟɧɧɵɦɢ 
ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ ɯɨɥɨɞɧɨɣ ɢ ɝɨɪɹɱɟɣ ɧɢɬɨɤ, ɤɚɤ ɫɥɨɠɧɨɝɨ ɪɟɡɨɧɚɬɨɪɚ Ƚɟɥɶɦɝɨɥɶɰɚ), ɩɨ 
ɩɪɢɜɟɞɟɧɧɨɣ ɜɵɲɟ ɦɟɬɨɞɢɤɟ, ɩɨɥɭɱɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɜɚɪɢɚɧɬɧɵɯ ɪɚɫɱɟɬɨɜ ɱɚɫɬɨɬ Ⱥɋȼ 
ɞɥɹ ɤɨɦɛɢɧɚɰɢɣ ɱɢɫɥɚ ɭɱɚɫɬɤɨɜ (ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɞɥɢɧ ɩɨɞɫɨɟɞɢɧɟɧɧɵɯ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɝɨɪɹɱɟɣ ɢ ɯɨɥɨɞɧɨɣ ɧɢɬɨɤ), ɜ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɚɯ ɩɭɫɤɚ ɷɧɟɪɝɨɛɥɨɤɚ.  
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ȼ ɬɚɛɥɢɰɟ 1 ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɺɬɚ ɱɚɫɬɨɬ (Ƚɰ) Ⱥɋȼ ɜ ɧɨɦɢɧɚɥɶɧɨɦ 
ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɷɧɟɪɝɨɛɥɨɤɚ ȼȼɗɊ-440, ɞɥɹ ɬɪɟɯ ɦɨɞɟɥɟɣ ɚɤɭɫɬɢɱɟɫɤɨɣ ɦɚɫɫɵ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɹɬɢ ɜɚɪɢɚɧɬɚɦ ɤɨɥɢɱɟɫɬɜɚ ɭɱɢɬɵɜɚɟɦɵɯ ɜ ɪɚɫɱɟɬɧɨɣ ɦɨɞɟɥɢ 
ɚɤɭɫɬɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɬɪɭɛ. Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɚɤɭɫɬɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɟɪɜɨɝɨ ɤɨɧɬɭɪɚ 
ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ β. ɉɪɢɜɟɞɟɧɧɚɹ ɫɯɟɦɚ ɜɤɥɸɱɚɟɬ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ 1-ɝɨ ɤɨɧɬɭɪɚ 
Ⱥɗɋ ɫ ȼȼɗɊ-440.  

 
Ɍɚɛɥɢɰɚ 1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɱɚɫɬɨɬ (Ƚɰ) Ⱥɋȼ ɜ ɭɱɚɫɬɤɚɯ ɚɤɭɫɬɢɱɟɫɤɨɣ ɫɯɟɦɵ ɩɟɪɜɨɝɨ ɤɨɧɬɭɪɚ 
[Results of ASW frequency (Hz) calculation in sections of the first circuit acoustic diagram] 

ɍɱɚɫɬɤɢ  
Ⱦɥɹ ɩɹɬɢ ɜɚɪɢɚɧɬɨɜ ɞɥɢɧ ɬɪɭɛ 

ȼɚɪɢɚɧɬ 1 ȼɚɪɢɚɧɬ β ȼɚɪɢɚɧɬ γ ȼɚɪɢɚɧɬ 4 ȼɚɪɢɚɧɬ 5 

ɉɚɪɚɦɟɬɪɵ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚμ T = β80,5 °C, P = 1β,β7 Ɇɉɚ 

Ɋ+6ɜɯ+6ɜɵɯ 19,51 10,38 9,58 7,66 23,11 

Ɋ+6ɜɯ 13,90 8,25 8,25 6,56 13,90 

Ɋ+6ɜɵɯ 14,17 6,30 5,25 3,93 19,54 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ β – Ⱥɤɭɫɬɢɱɟɫɤɚɹ ɫɯɟɦɚ Ⱥɗɋ ɫ ȼȼɗɊ – 440 γ ɛɥɨɤɚ ɇȼȺɗɋμ 1 – ɨɩɭɫɤɧɨɣ ɭɱɚɫɬɨɤ 
ɪɟɚɤɬɨɪɚν β - ɩɪɨɫɬɪɚɧɫɬɜɨ ɩɨɞ ɚɤɬɢɜɧɨɣ ɡɨɧɨɣν γ – ɚɤɬɢɜɧɚɹ ɡɨɧɚν 4 – ɩɪɨɫɬɪɚɧɫɬɜɨ ɧɚɞ ɚɤɬɢɜɧɨɣ ɡɨɧɨɣν 
5 – ɭɱɚɫɬɨɤ ȽɐɄ ɨɬ ɪɟɚɤɬɨɪɚ ɞɨ ȽɁɁν 6 – ɞɵɯɚɬɟɥɶɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ ɨɬ ɝɨɪɹɱɟɣ ɧɢɬɤɢ ɞɨ ɤɨɦɩɟɧɫɚɬɨɪɚ 

ɞɚɜɥɟɧɢɹν 7 – ɤɨɦɩɟɧɫɚɬɨɪ ɞɚɜɥɟɧɢɹ (ɜɨɞɚ)ν 8 – ɤɨɦɩɟɧɫɚɬɨɪ ɞɚɜɥɟɧɢɹ (ɩɚɪ)ν λ – ɞɵɯɚɬɟɥɶɧɵɣ 
ɬɪɭɛɨɩɪɨɜɨɞ ɨɬ ɤɨɦɩɟɧɫɚɬɨɪɚ ɞɚɜɥɟɧɢɹ ɞɨ ɝɨɪɹɱɟɣ ɧɢɬɤɢν 10 – ɭɱɚɫɬɨɤ ɝɨɪɹɱɟɣ ɧɢɬɤɢ ɝɥɚɜɧɨɝɨ 

ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɤɨɧɬɭɪɚ (ȽɐɄ) ɨɬ ɝɥɚɜɧɨɣ ɡɚɩɨɪɧɨɣ ɡɚɞɜɢɠɤɢ (ȽɁɁ) ɞɨ ɝɨɪɹɱɟɝɨ ɤɨɥɥɟɤɬɨɪɚν 11 – 

ɝɨɪɹɱɢɣ ɤɨɥɥɟɤɬɨɪ ɉȽν 1β – ɬɟɩɥɨɨɛɦɟɧɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɉȽν 1γ – ɯɨɥɨɞɧɵɣ ɤɨɥɥɟɤɬɨɪ ɉȽν 14 – ɭɱɚɫɬɨɤ 
ɨɬ ɯɨɥɨɞɧɨɝɨ ɤɨɥɥɟɤɬɨɪɚ ɉȽ ɞɨ Ƚɐɇν 15 – ɭɱɚɫɬɨɤ ɯɨɥɨɞɧɨɣ ɧɢɬɤɢ ȽɐɄ ɨɬ Ƚɐɇ ɞɨ ȽɁɁν 16 – ɭɱɚɫɬɨɤ 

ɯɨɥɨɞɧɨɣ ɧɢɬɤɢ ȽɐɄ ɨɬ ȽɁɁ ɞɨ ɜɯɨɞɚ ɜ ɨɩɭɫɤɧɨɣ ɭɱɚɫɬɨɤ ɪɟɚɤɬɨɪɚ ДAcoustic circuit of NPP with WWER – 

440 of Novovoronezh NPP unit 3:1 - downcomer section of the reactor; 2 – the space below the reactor core; 3 - 

reactor core; 4 – the space above the reactor core; 5 – phase main circulation circuit reactor to main loop 

isolation valve; 6 – respiratory tubing from a hot thread pressurizer; 7 – pressurizer (volume of water); 8 – 

pressurizer (volume of steam); 9 – respiratory pipeline to pressurizer from a hot leg; 10 – a section hot thread 

main circulation circuit (MCC) from main loop isolation valve (MLIV) to hot manifold; 11 – hot manifold 

steam-generator; 12 – heat exchange surface of steam-generator; 13 – cold manifold steam-generator; 14 – the 

plot from the cold reservoir of steam-generator to main loop isolation valve; 15 – plot of the cold thread of main 

circulation circuit from main circulating pump to main loop isolation valve; 16 – land of the cold thread of main 

circulation circuit from main loop isolation valve to the entrance of the standpipe portion of the reactor] 
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ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ɇɨɜɨɜɨɪɨɧɟɠɫɤɨɣ Ⱥɗɋ ɭɫɩɟɲɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɢɫɬɟɦɚ 
ɤɨɧɬɪɨɥɹ ɜɢɛɪɚɰɢɢ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ SUS.1 Ɋɚɡɦɟɳɟɧɢɟ ɞɚɬɱɢɤɨɜ ɫɢɫɬɟɦɵ SUS 
ɞɥɹ ȼȼɗɊ-440 ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ γ. 
 

Рˋ˔˖ːˑˍ 3 – Раˊˏˈщˈːˋˈ ˇа˕чˋˍˑв ˔ˋ˔˕ˈˏы SUS ˇˎя ВВЭР-440 [Placement of SUS sensors for  

WWER-440] 

ɋɢɫɬɟɦɚ SUS ɜ ɪɟɠɢɦɚɯ ɧɨɪɦɚɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɪɟɚɤɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ (Ɋɍ) 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɢɛɪɨɞɢɚɝɧɨɫɬɢɤɭ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ Ɋɍ (ɪɟɚɤɬɨɪ 
ɫ ȼɄɍ ɢ Ɍȼɋ, ȽɐɌ, ɉȽ) ɫ ɰɟɥɶɸ ɪɚɧɧɟɝɨ ɜɵɹɜɥɟɧɢɹ ɚɧɨɦɚɥɶɧɵɯ ɜɢɛɪɚɰɢɨɧɧɵɯ 
ɫɨɫɬɨɹɧɢɣ ɷɬɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜɵɡɜɚɧɧɵɯ ɢɡɦɟɧɟɧɢɟɦ ɭɫɥɨɜɢɣ ɡɚɤɪɟɩɥɟɧɢɹ 
ɠɟɫɬɤɨɫɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɩɨɪ ɢɥɢ ɜɨɡɪɚɫɬɚɧɢɟɦ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ ɫɨ 
ɫɬɨɪɨɧɵ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɩɟɪɜɨɝɨ ɤɨɧɬɭɪɚ Ɋɍ ȼȼɗɊ-440. ɗɤɫɩɥɭɚɬɚɰɢɹ ɫɢɫɬɟɦɵ ɜɨ 
ɜɪɟɦɹ ɩɟɪɟɯɨɞɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɚ ɬɚɤɠɟ ɩɪɢ ɩɭɫɤɟ ɢ ɨɫɬɚɧɨɜɟ ɷɧɟɪɝɨɛɥɨɤɚ ɩɨ ɢɧɫɬɪɭɤɰɢɢ 
ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 

ɋɢɫɬɟɦɚ ɹɜɥɹɟɬɫɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ (ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɟɟ ɪɚɛɨɬɵ ɧɟ ɩɪɨɢɫɯɨɞɢɬ 
ɤɚɤɢɯ-ɥɢɛɨ ɨɩɟɪɚɬɢɜɧɵɯ ɩɟɪɟɤɥɸɱɟɧɢɣ). ɋɢɫɬɟɦɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɟɪɢɨɞɢɱɟɫɤɢɯ 
ɢɡɦɟɪɟɧɢɣ. ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɫɢɫɬɟɦɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɜ ɧɚɱɚɥɟ ɤɚɠɞɨɣ 
ɤɚɦɩɚɧɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɤɨɧɬɪɨɥɶ ɜɢɛɪɨɫɨɫɬɨɹɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ 
ɨɩɟɪɚɬɨɪ ɩɨɥɭɱɚɟɬ ɫɩɟɤɬɪɵ ɦɟɯɚɧɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ ɤɨɦɩɨɧɟɧɬɨɜ ɩɟɪɜɨɝɨ ɤɨɧɬɭɪɚ – 

ɬɚɤɢɟ ɫɩɟɤɬɪɵ ɫɱɢɬɚɸɬɫɹ ɛɚɡɨɜɵɦɢ. ȼ ɬɟɱɟɧɢɟ ɪɚɛɨɬɵ ɷɧɟɪɝɨɛɥɨɤɚ ɫ ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ 
ɧɟ ɦɟɧɟɟ β ɪɚɡ ɡɚ ɤɚɦɩɚɧɢɸ ɩɪɨɢɡɜɨɞɹɬɫɹ ɬɟɤɭɳɢɟ ɢɡɦɟɪɟɧɢɹ, ɢ ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɫɪɚɜɧɟɧɢɹ ɢɯ ɫ ɛɚɡɨɜɵɦɢ ɡɧɚɱɟɧɢɹɦɢ, ɞɟɥɚɟɬɫɹ ɜɵɜɨɞ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɜɵɯɨɞɚ ɢɡ ɫɬɪɨɹ 
ɤɚɤɢɯ-ɥɢɛɨ ɷɥɟɦɟɧɬɨɜ ɤɨɧɬɪɨɥɢɪɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

ɉɟɪɜɢɱɧɵɦɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹɦɢ ɜ ɫɢɫɬɟɦɟ SUS ɫɥɭɠɚɬμ 
 ɞɚɬɱɢɤɢ ɚɛɫɨɥɸɬɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ (ȾȺɉ) – 4 ɲɬ.ν 
 ɞɚɬɱɢɤɢ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ (ȾɈɉ) – β4 ɲɬ.ν 
 ɞɚɬɱɢɤɢ ɩɭɥɶɫɚɰɢɣ ɞɚɜɥɟɧɢɹ (ȾɉȾ) – 4 ɲɬ. 

ȼɧɟɞɪɟɧɵ ɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɜɢɞɟ ɩɪɨɝɪɚɦɦɧɵɯ ɩɚɤɟɬɨɜμ ɩɪɨɝɪɚɦɦɚ ɞɥɹ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɨɬɛɪɚɤɨɜɤɢ ɫɩɟɤɬɪɨɜν ɩɪɨɝɪɚɦɦɚ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɞɟɥɟɧɢɹ 
ɩɢɤɨɜ ɜ ɜɢɛɪɚɰɢɨɧɧɵɯ ɫɩɟɤɬɪɚɯ Д10Ж. Ⱥɜɬɨɫɩɟɤɬɪɚɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ ɦɨɳɧɨɫɬɢ (ȺɋɉɆ) 
ɫɢɝɧɚɥɨɜ ɨɬ ȾɉȾ ɞɥɹ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 4.  
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Ɋɢɫɭɧɨɤ 4 – ȺɋɉɆ ȼȼɗɊ-440 ɪɟɠɢɦ ɧɨɦɢɧɚɥɶɧɵɣ [Auto spectral power density of WWER-440  

at nominal conditions] 

 

ɂɡ ɪɢɫɭɧɤɨɜ ɜɢɞɧɨ, ɱɬɨ ȺɋɉɆ ɢɦɟɟɬ ɩɢɥɨɨɛɪɚɡɧɵɣ ɯɚɪɚɤɬɟɪ, ɩɪɢɱɟɦ 
ɛɨɥɶɲɢɧɫɬɜɨ ɢɡ ɞɨɦɢɧɢɪɭɸɳɢɯ ɩɢɤɨɜ ɜ ɩɭɛɥɢɤɚɰɢɹɯ, ɩɨɫɜɹɳɟɧɧɵɯ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 
ɢɫɬɨɱɧɢɤɨɜ ɜɨɡɛɭɠɞɟɧɢɹ Ⱥɋȼ, ɞɨ ɧɚɫɬɨɹɳɟɝɨ ɜɪɟɦɟɧɢ ɧɟ ɢɧɬɟɪɩɪɟɬɢɪɨɜɚɧɵ Дβ, 11Ж. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɱɚɫɬɨɬɵ Ⱥɋȼ ɩɨ ɩɪɢɧɹɬɨɣ ɦɟɬɨɞɢɤɟ ɫɨɩɨɫɬɚɜɥɟɧɵ ɫ ɞɚɧɧɵɦɢ 
ɢɡɦɟɪɟɧɢɣ ɜɢɛɪɚɰɢɣ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɟɪɜɨɝɨ ɤɨɧɬɭɪɚ ɩɪɢɜɟɞɟɧɧɵɦɢ ɜ ДβЖ ɞɥɹ 
ȼȼɗɊ-440. Ɋɟɡɭɥɶɬɚɬɵ ɫɨɩɨɫɬɚɜɥɟɧɢɹ: 

 0,6Ƚɰ – ɫɨɨɬɜɟɬɫɬɜɭɟɬ Ⱥɋȼ ɤɨɦɩɟɧɫɚɬɨɪɚ ɞɚɜɥɟɧɢɹν 
 0,6-0,6β5Ƚɰ – ɝɥɨɛɚɥɶɧɨɟ ɤɨɥɟɛɚɧɢɟ ɞɚɜɥɟɧɢɹ ɜ 1 ɤɨɧɬɭɪɟν 
 0,875-1,β5 Ƚɰ – ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɤɨɥɟɛɚɧɢɹ ɜɫɟɣ ɩɟɬɥɢν 
 3,6-5,γ Ƚɰ – ɫɨɜɦɟɫɬɧɵɟ ɤɨɥɟɛɚɧɢɹ ɤɨɪɩɭɫɚ ɢ ɲɚɯɬɵ ɩɨ ɤɪɭɝɨɜɨɣ ɬɪɚɟɤɬɨɪɢɢν 
 6,0Ƚɰ – 1-ɹ ɩɟɬɥɟɜɚɹ Ⱥɋȼν 
 6,2 Ƚɰ – ɢɡɝɢɛɧɵɟ ɤɨɥɟɛɚɧɢɹ ɩɭɱɤɚ ɌȼɗɅν 
 5,3-7,γ Ƚɰ – ɫɨɜɦɟɫɬɧɵɟ ɤɨɥɟɛɚɧɢɹ ɤɨɪɩɭɫɚ ɢ ɲɚɯɬɵ ɩɨ ɤɪɭɝɨɜɨɣ ɬɪɚɟɤɬɨɪɢɢ (ɜ 

ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ)ν 
 8,0-8,375 Ƚɰ – ɚɤɭɫɬɢɱɟɫɤɚɹ ɫɬɨɹɱɚɹ ɜɨɥɧɚ – β (ɫ ɩɭɱɧɨɫɬɶɸ ɧɚ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ 

ɪɟɚɤɬɨɪɚ)ν 
 8,2Ƚɰ – ɢɡɝɢɛɧɵɟ ɤɨɥɟɛɚɧɢɹ ɩɭɱɤɚ ɌȼɗɅν 
 10-1β Ƚɰ – ɦɚɹɬɧɢɤɨɜɵɟ ɤɨɥɟɛɚɧɢɹ ɤɨɪɩɭɫɚ ɪɟɚɤɬɨɪɚν 
 11,0-11,5 Ƚɰ – ɦɭɥɶɬɢɩɥɟɬ (ɤɪɭɝɨɜɵɟ ɤɨɥɟɛɚɧɢɹ ɤɨɪɩɭɫɚ ɪɟɚɤɬɨɪɚ ɢ 

ɜɧɭɬɪɢɤɨɪɩɭɫɧɵɯ ɭɫɬɪɨɣɫɬɜ)ν 
 11,9Ƚɰ – ɜɪɚɳɚɬɟɥɶɧɵɟ ɤɨɥɟɛɚɧɢɹ ɩɭɱɤɚ ɌȼɗɅν 
 13,5-14,0 Ƚɰ – ɦɚɹɬɧɢɤɨɜɵɟ ɤɨɥɟɛɚɧɢɹ ɤɨɪɩɭɫɚ ɪɟɚɤɬɨɪɚν 
 14-18 Ƚɰ – ɜɟɪɬɢɤɚɥɶɧɵɟ ɤɨɥɟɛɚɧɢɹ ɤɨɪɩɭɫɚ ɪɟɚɤɬɨɪɚν 
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 18,75-1λ,1β5 Ƚɰ – ɜɟɪɬɢɤɚɥɶɧɵɟ ɤɨɥɟɛɚɧɢɹ ɤɨɪɩɭɫɚ ɪɟɚɤɬɨɪɚν 
 β0,1 Ƚɰ – ɫɨɛɫɬɜɟɧɧɚɹ ɱɚɫɬɨɬɚ ɩɭɱɤɚ ɌȼɗɅ, ɤɨɥɟɛɚɧɢɹ ɢɡɝɢɛɧɵɟ,; 

 β,4Ƚɰ – ɫɨɛɫɬɜɟɧɧɚɹ ɱɚɫɬɨɬɚ ɩɭɱɤɚ ɌȼɗɅ, ɤɨɥɟɛɚɧɢɹ ɢɡɝɢɛɧɵɟν 
 23,125-βγ,γ75Ƚɰ – ɜɟɪɬɢɤɚɥɶɧɵɟ ɤɨɥɟɛɚɧɢɹ ɤɨɪɩɭɫɚ ɪɟɚɤɬɨɪɚν 
 24,625-β4,75 Ƚɰ – ɨɛɨɪɨɬɧɚɹ ɱɚɫɬɨɬɚ Ƚɐɇν 
 β4,8 Ƚɰ – ɫɨɛɫɬɜɟɧɧɚɹ ɱɚɫɬɨɬɚ ɩɭɱɤɚ ɌȼɗɅ + ɱɟɯɨɥ, ɤɨɥɟɛɚɧɢɹ ɢɡɝɢɛɧɵɟ. 

Ȼɨɥɶɲɢɧɫɬɜɨ ɡɚɦɟɬɧɵɯ ɩɢɤɨɜ ɨɛɭɫɥɨɜɥɟɧɨ ɤɨɥɟɛɚɧɢɹɦɢ ɞɚɜɥɟɧɢɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ  
ɜ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɚɯ ɚɤɭɫɬɢɱɟɫɤɨɣ ɫɯɟɦɵ ɢ ɜ ɤɨɦɛɢɧɚɰɢɹɯ ɚɤɭɫɬɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ, 
ɩɪɢɧɹɬɵɯ ɜ ɪɚɫɱɺɬɟ. ɋɨɜɩɚɞɟɧɢɟ ɩɨɥɭɱɟɧɧɨɣ ɪɚɫɱɺɬɧɨɣ ɱɚɫɬɨɬɵ Ⱥɋȼ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ 
ɢɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɵ ɜɢɛɪɚɰɢɣ Ɍȼɋ ДβЖ ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɩɪɢɱɢɧɨɣ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɤɨɥɟɛɚɧɢɣ Ɍȼɋ ɹɜɥɹɸɬɫɹ ɫɚɦɨɜɨɡɛɭɠɞɚɸɳɢɟɫɹ Ⱥɋȼ.             

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɱɚɫɬɨɬ Ⱥɋȼ ɜ ɩɟɪɜɨɦ ɤɨɧɬɭɪɟ ȼȼɗɊ-440 ɹɜɥɹɸɬɫɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɟɝɨ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɚɤɭɫɬɢɱɟɫɤɨɝɨ ɩɨɥɹ, ɤɨɬɨɪɨɟ ɧɟ ɦɨɠɟɬ ɛɵɬɶ 
ɫɨɡɞɚɧɨ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ. ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɜ ɭɤɚɡɚɧɧɵɯ ɧɢɠɟ ɪɚɛɨɬɚɯД1β-16] 

ɢɫɫɥɟɞɨɜɚɧɨ ɧɟ ɜɥɢɹɧɢɟ Ⱥɋȼ ɧɚ ɜɢɛɪɚɰɢɢ Ɍȼɋ, ɚ ɜɥɢɹɧɢɟ ɜɢɯɪɟɣ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ 
ɫɨɛɨɣ ɥɨɤɚɥɶɧɵɟ, ɚ ɧɟ ɫɢɫɬɟɦɧɵɟ ɩɪɢɱɢɧɵ ɜɢɛɪɚɰɢɣ.           

ȼ ɪɚɛɨɬɟ Д1βЖ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɥɨɠɧɵɯ ɬɪɟɯɦɟɪɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜ ɚɤɬɢɜɧɵɯ 
ɡɨɧɚɯ ɪɟɚɤɬɨɪɨɜ ɩɪɨɜɟɞɟɧɵ ɬɟɩɥɨɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɢ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ CFD (МШЦЩЮЭКЭТШЧКХ ПХЮТН НвЧКЦТМЬ) – ɤɨɞɨɜ. 

Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɟɬɤɢ ɫ 7, 16 ɢ 60 ɦɢɥɥɢɨɧɚɦɢ ɷɥɟɦɟɧɬɨɜ. 
ɩɨɤɚɡɚɧɨ, ɱɬɨ ɬɨɱɧɵɣ ɩɨ ɜɪɟɦɟɧɢ ɪɚɫɱɟɬ CFD ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɧɚɝɪɭɡɨɤ ɧɚ ɌȼɗɅ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ. ȼ ɪɚɛɨɬɟ Д1γЖ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɛɨɥɶɲɢɯ ɜɢɯɪɟɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɭɱɤɨɜ 
ɬɨɩɥɢɜɚ CANDU ɢ ɜɢɯɪɟɜɵɯ ɹɜɥɟɧɢɣ. ȼ ɪɚɛɨɬɟ Д14Ж ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɦɟɬɨɞɵ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɤɪɭɩɧɵɯ ɜɢɯɪɟɣ (LES- LКЫРО EННв SТЦЮХКЭТШЧ) ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɡɚɜɢɫɹɳɢɯ ɨɬ ɜɪɟɦɟɧɢ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɭɱɨɤ ɫɬɟɪɠɧɟɣ. ȼ ɪɚɛɨɬɟ Д15Ж ɪɚɫɫɦɨɬɪɟɧɨ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ ɩɨɬɨɤɨɦ ɢ ɤɨɧɫɬɪɭɤɰɢɟɣ ɜ ɭɩɪɨɳɟɧɧɵɯ Ɍȼɋ, ɩɨɤɚɡɚɧɨ, ɱɬɨ 
ɩɨɬɟɪɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɬɟɪɠɧɹ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɛɨɥɶɲɢɯ ɨɫɟɜɵɯ ɫɤɨɪɨɫɬɹɯ ɩɨɬɨɤɚ. ȼ 
ɪɚɛɨɬɟ Д16Ж ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɚɧɧɵɟ ɨɛ ɢɧɞɭɰɢɪɨɜɚɧɧɨɣ ɩɨɬɨɤɨɦ ɜɢɛɪɚɰɢɢ ɢ ɫɜɹɡɚɧɧɨɝɨ ɫ 
ɧɟɣ ɮɪɟɬɬɢɧɝɨɜɨɝɨ ɢɡɧɨɫɚ ɜ ɩɭɱɤɟ ɬɟɩɥɨɜɵɞɟɥɹɸɳɢɯ ɷɥɟɦɟɧɬɨɜ. Ⱦɥɹ ɜɵɱɢɫɥɟɧɢɹ 
ɩɨɬɨɤɨɜ ɫ ɜɵɫɨɤɢɦ ɱɢɫɥɨɦ Ɋɟɣɧɨɥɶɞɫɚ ɢɫɩɨɥɶɡɨɜɚɧ ɬɟɩɥɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɤɨɞ Hydra-

TH, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɜ Ʌɨɫ-Ⱥɥɚɦɨɫɫɤɨɣ ɇɚɰɢɨɧɚɥɶɧɨɣ ɥɚɛɨɪɚɬɨɪɢɢ. Ɂɚɩɚɬɟɧɬɨɜɚɧɧɵɣ 
ɤɨɞ VITRAN, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɤɨɦɩɚɧɢɟɣ ȼɟɫɬɢɧɝɚɭɡ, ɩɪɢɦɟɧɟɧ ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ 
ɜɵɩɨɥɧɢɬɶ ɧɟɥɢɧɟɣɧɵɟ ɜɵɱɢɫɥɟɧɢɹ ɫɬɪɭɤɬɭɪɧɨɣ ɞɢɧɚɦɢɤɢ ɢ ɫɤɨɪɨɫɬɢ ɢɡɧɨɫɚ. 

Ɉɞɧɚɤɨ, ɜɵɹɫɧɢɥɨɫɶ, ɱɬɨ Ɍȼɋ ɢ ɌȼɗɅ, ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɞɥɹ PWR, ɨɤɚɡɚɥɢɫɶ 
ɧɟɩɪɢɝɨɞɧɵɦɢ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ȼȼɗɊ, ɚ Ɍȼɋ ɢ ɌȼɗɅ, ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɞɥɹ ȼȼɗɊ, ɧɟ 
ɝɨɞɹɬɫɹ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɪɟɚɤɬɨɪɚɯ PWR. ɉɪɢɱɢɧɵ ɷɬɨɝɨ ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɬɨɦ, ɱɬɨ  
ɤɚɠɞɚɹ ɦɨɞɢɮɢɤɚɰɢɹ ɪɟɚɤɬɨɪɨɜ ɢɦɟɟɬ ɫɜɨɟ ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ ɚɤɭɫɬɢɱɟɫɤɨɟ ɩɨɥɟ, ɜ 
ɤɨɬɨɪɨɦ ɜɢɛɪɚɰɢɢ Ɍȼɋ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɬɪɟɛɨɜɚɧɢɸ ɧɟ ɩɪɟɜɵɲɟɧɢɹ ɞɨɩɭɫɬɢɦɨɝɨ 
ɭɪɨɜɧɹ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɜɵɩɨɥɧɟɧɢɹ ɷɬɨɝɨ ɬɪɟɛɨɜɚɧɢɹ ɜ ɢɧɨɦ ɚɤɭɫɬɢɱɟɫɤɨɦ ɩɨɥɟ 
ɧɟɨɛɯɨɞɢɦɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɢɡɦɟɧɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ Ɍȼɋ. 

 

ɁȺɄɅɘɑȿɇɂȿ 

Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɦɟɬɨɞ ɢ ɚɥɝɨɪɢɬɦ ɪɚɫɱɟɬɚ Ⱥɋȼ ɨɛɥɚɞɚɟɬ ɫɥɟɞɭɸɳɢɦɢ 
ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɫɭɳɟɫɬɜɭɸɳɢɦɢμ  
 ɢɦɟɟɬ ɹɫɧɵɣ ɮɢɡɢɱɟɫɤɢɣ ɫɦɵɫɥ ɢ ɦɟɯɚɧɢɱɟɫɤɭɸ ɢɧɬɟɪɩɪɟɬɚɰɢɸν  
 ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɱɚɫɬɨɬ ɩɹɬɧɚɞɰɚɬɢ Ⱥɋȼ ɫ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɣ ɞɥɹ 

ɩɪɚɤɬɢɱɟɫɤɢɯ ɰɟɥɟɣ ɬɨɱɧɨɫɬɶɸ ɩɨɞɬɜɟɪɠɞɚɸɬɫɹ ɪɟɡɭɥɶɬɚɬɚɦɢ ɢɡɦɟɪɟɧɢɹν 
 ɧɟ ɬɪɟɛɭɟɬ ɪɚɡɪɚɛɨɬɤɢ ɫɥɨɠɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɩɪɢɜɥɟɱɟɧɢɹ 

ɩɪɨɮɟɫɫɢɨɧɚɥɨɜ ɜ ɨɛɥɚɫɬɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣν  
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 ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɧɨ-ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ Ⱥɋȼ, ɝɟɧɟɪɢɪɭɟɦɵɯ ɪɟɚɤɬɨɪɨɦ ɫ 
ɩɪɢɫɨɟɞɢɧɟɧɧɵɦɢ ɯɨɥɨɞɧɵɦɢ ɢ ɝɨɪɹɱɢɦɢ ɭɱɚɫɬɤɚɦɢ ɩɟɬɟɥɶ ɩɟɪɜɨɝɨ ɤɨɧɬɭɪɚ 
Ⱥɗɋ ɫ ȼȼɗɊ-440, ɜɟɪɢɮɢɰɢɪɨɜɚɧɵ ɞɚɧɧɵɦɢ ɢɡɦɟɪɟɧɢɣ ɧɚ γ ɷɧɟɪɝɨɛɥɨɤɟ 
ɇɨɜɨɜɨɪɨɧɟɠɫɤɨɣ Ⱥɗɋ.  

 ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɞɬɜɟɪɠɞɚɸɬ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɚɤɭɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ 
ɪɟɚɤɬɨɪɚ ɫ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ ɯɨɥɨɞɧɨɣ ɢ ɝɨɪɹɱɟɣ ɧɢɬɨɤ, ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɨɣ ɪɟɚɤɬɨɪ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ ɪɟɡɨɧɚɬɨɪɨɜ Ƚɟɥɶɦɝɨɥɶɰɚ.  

 

Ⱥɜɬɨɪɵ ɫɬɚɬɶɢ ɜɵɪɚɠɚɸɬ ɝɥɭɛɨɤɭɸ ɛɥɚɝɨɞɚɪɧɨɫɬɶ ɪɭɤɨɜɨɞɫɬɜɭ ɇȼȺɗɋ 
ɞɢɪɟɤɬɨɪɭ ȼ.ɉ. ɉɨɜɚɪɨɜɭ, ɝɥɚɜɧɨɦɭ ɢɧɠɟɧɟɪɭ Ⱥ.ɂ. Ɏɟɞɨɪɨɜɭ, ɡɚɦɟɫɬɢɬɟɥɸ ɞɢɪɟɤɬɨɪɚ 
ȼ.Ⱥ. ɒɜɚɪɨɜɭ ɢ ɧɚɱɚɥɶɧɢɤɭ ɨɬɞɟɥɚ ɞɢɚɝɧɨɫɬɢɤɢ Ɇ.Ɍ. ɋɥɟɩɨɜɭ ɡɚ ɨɪɝɚɧɢɡɚɰɢɸ ɢ 
ɩɪɨɜɟɞɟɧɢɟ ɫɩɟɰɢɚɥɶɧɨ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɪɚɫɲɢɪɟɧɧɨɣ ɩɪɨɝɪɚɦɦɵ ɷɤɫɩɟɪɢɦɟɧɬɨɜ, 
ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɜɟɪɢɮɢɤɚɰɢɢ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɇɂɍ «Ɇɗɂ» ɚɤɭɫɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ 
Ⱥɗɋ ɫ ɪɟɚɤɬɨɪɨɦ ȼȼɗɊ-440. 
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Abstract – A comparison of results of calculation of acoustic standing waves frequency with auto 

spectral power densities of the sensor signals of pressure fluctuations for complex combinations of 

acoustic elements of the 1
st
 contour of nuclear power plants with WWER-440 is provided. The 

results of calculation of acoustic standing waves frequencies are found to be in satisfactory 

agreement with the measurement data. The new approach to calculate the acoustic characteristics 

of combination of number acoustical elements in the coolant system of the WWER-440 is worked 

out. The reactor with cold and hot pipelines as a complex Helmholtz resonator was studied for the 

first time. It is established that the frequencies of acoustic standing waves depend on the number of 

acoustic elements contained in the supply and discharge pipelines taken into account in the 

calculation. 
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