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ȼɫɺ ɬɟɩɥɨɨɛɦɟɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɚɬɨɦɧɵɯ ɫɬɚɧɰɢɣ ɩɨɞɜɟɪɠɟɧɨ ɤɚɪɛɨɧɚɬɧɵɦ ɨɬɥɨɠɟɧɢɹɦ, 
ɚ ɨɫɨɛɟɧɧɨ ɫɢɥɶɧɨ ɬɨ, ɜ ɤɨɬɨɪɨɦ ɰɢɪɤɭɥɢɪɭɟɬ ɜɨɞɚ ɢɡ ɩɪɭɞɚ-ɨɯɥɚɞɢɬɟɥɹ. ɉɨɹɜɥɟɧɢɟ 
ɡɚɝɪɹɡɧɟɧɢɣ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɬɟɩɥɨɨɛɦɟɧɚ ɩɪɢɜɨɞɢɬ ɤ ɪɚɡɥɢɱɧɵɦ ɩɨɫɥɟɞɫɬɜɢɹɦ ɨɬ 
ɧɟɛɨɥɶɲɨɝɨ ɭɯɭɞɲɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɞɨ ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɝɨ ɢɡɧɨɫɚ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
ɍɜɟɥɢɱɟɧɢɟ ɬɨɥɳɢɧɵ ɡɚɝɪɹɡɧɟɧɢɣ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɯ ɧɚ ɚɬɨɦɧɵɯ ɫɬɚɧɰɢɹɯ ɩɪɢɜɨɞɢɬ ɢ ɤ 
ɩɨɬɟɪɹɦ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɢ, ɚ ɷɬɨ ɭɠɟ ɩɪɹɦɵɟ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɭɛɵɬɤɢ. ȼɫɥɟɞɫɬɜɢɟ 
ɱɟɝɨ ɩɪɨɛɥɟɦɚ ɛɨɪɶɛɵ ɫ ɤɚɪɛɨɧɚɬɧɵɦɢ ɨɬɥɨɠɟɧɢɹɦɢ ɹɜɥɹɟɬɫɹ ɨɱɟɧɶ ɚɤɬɭɚɥɶɧɨɣ ɢ ɧɟ 
ɢɦɟɸɳɟɣ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɪɟɲɟɧɢɹ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ. ȼ ɪɚɛɨɬɟ ɩɨɤɚɡɚɧɨ, ɤɚɤ ɡɚ ɨɞɢɧ 
ɦɟɫɹɰ ɭɯɭɞɲɚɟɬɫɹ ɬɟɩɥɨɨɛɦɟɧ, ɟɫɥɢ ɧɟ ɩɪɟɞɩɪɢɧɢɦɚɬɶ ɧɢɤɚɤɢɯ ɦɟɪ. ɉɪɢ ɷɬɨɦ 
ɫɭɳɟɫɬɜɭɸɳɢɟ ɦɟɬɨɞɵ ɨɱɢɫɬɤɢ ɧɟ ɞɚɸɬ 100% ɪɟɡɭɥɶɬɚɬɚ ɢ ɢɦɟɸɬ ɫɜɨɢ ɧɟɞɨɫɬɚɬɤɢ. Ⱦɚɧɧɚɹ 
ɪɚɛɨɬɚ ɨɫɜɟɳɚɟɬ ɢɫɩɨɥɶɡɭɸɳɢɟɫɹ ɦɟɬɨɞɵ ɨɱɢɫɬɤɢ ɨɬɥɨɠɟɧɢɣ, ɪɚɫɫɦɚɬɪɢɜɚɟɬ ɫɩɨɫɨɛɵ ɩɨ 
ɭɜɟɥɢɱɟɧɢɸ ɢɯ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɧɨɜɵɟ ɢɞɟɢ, ɧɟ ɢɫɩɨɥɶɡɨɜɚɧɧɵɟ ɪɚɧɟɟ ɧɚ 
ɚɬɨɦɧɵɯ ɫɬɚɧɰɢɹɯ (ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɧɚ Ɋɨɫɬɨɜɫɤɨɣ Ⱥɗɋ). ȼ ɢɯ ɱɢɫɥɨ ɜɯɨɞɢɬ ɭɜɟɥɢɱɟɧɢɟ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɢɫɬɟɦɵ ɲɚɪɢɤɨɨɱɢɫɬɤɢ, ɭɦɟɧɶɲɟɧɢɟ ɫɨɥɟɫɨɞɟɪɠɚɧɢɹ ɜɨɞɨɺɦɚ-ɨɯɥɚɞɢɬɟɥɹ, 
ɭɥɶɬɪɚɡɜɭɤɨɜɚɹ ɨɱɢɫɬɤɚ, ɢ ɩɨɫɥɟɞɧɟɟ ɷɬɨ ɧɚɦɚɝɧɢɱɢɜɚɧɢɟ ɜɨɞɵ. Ⱦɨɫɬɨɢɧɫɬɜɚɦɢ ɢɯ ɩɟɪɟɞ 
ɢɦɟɸɳɢɦɢɫɹ, ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɨɱɢɫɬɤɚ ɩɪɨɜɨɞɢɬɫɹ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ, ɧɟɬ ɛɨɥɶɲɢɯ ɨɬɯɨɞɨɜ 
ɞɥɹ ɭɬɢɥɢɡɚɰɢɢ, ɧɟɬ ɜɟɪɨɹɬɧɨɫɬɢ ɩɨɜɪɟɠɞɟɧɢɹ ɬɪɭɛɨɤ, ɢ ɨɧɢ ɜɵɩɨɥɧɢɦɵ ɫɢɥɚɦɢ ɩɟɪɫɨɧɚɥɚ 
ɚɬɨɦɧɨɣ ɫɬɚɧɰɢɢ, ɚ ɷɬɨ ɦɟɧɶɲɟ ɡɚɬɪɚɬ ɩɨ ɜɪɟɦɟɧɢ ɢ ɮɢɧɚɧɫɚɦ. ɉɪɟɞɥɚɝɚɟɦɵɟ ɩɭɬɢ 
ɫɨɜɟɪɲɟɧɧɨ ɪɚɡɧɵɟ, ɧɨ ɪɚɛɨɬɚɸɬ ɧɚ ɨɞɧɭ ɤɨɧɟɱɧɭɸ ɰɟɥɶ, ɬɨ ɟɫɬɶ ɧɚ ɫɧɢɠɟɧɢɟ ɡɚɝɪɹɡɧɟɧɢɣ, 
ɭɦɟɧɶɲɟɧɢɟ ɧɟɞɨɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɢɫɤɥɸɱɟɧɢɟ ɭɩɭɳɟɧɧɨɣ ɩɪɢɛɵɥɢ. 
 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɤɚɪɛɨɧɚɬɧɵɟ ɨɬɥɨɠɟɧɢɹ, ɬɟɩɥɨɨɛɦɟɧɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ, ɧɟɞɨɜɵɪɚɛɨɬɤɚ, 
ɢɧɠɟɤɬɨɪ, ɫɢɫɬɟɦɚ ɲɚɪɢɤɨɨɱɢɫɬɤɢ, ɫɢɫɬɟɦɚ ɝɚɡɨɨɯɥɚɠɞɟɧɢɹ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɚ, 
ɭɥɶɬɪɚɡɜɭɤɨɜɚɹ ɨɱɢɫɬɤɚ, ɧɚɦɚɝɧɢɱɢɜɚɧɢɟ ɜɨɞɵ, ɚɬɨɦɧɚɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ. 

 
ɉɨɫɬɭɩɢɥɚ ɜ ɪɟɞɚɤɰɢɸ 03.04.2020 

ɉɨɫɥɟ ɞɨɪɚɛɨɬɤɢ 26.08.2020 

ɉɪɢɧɹɬɚ ɤ ɩɟɱɚɬɢ 01.09.2020 

 

ɇɚɥɢɱɢɟ ɤɚɪɛɨɧɚɬɧɵɯ ɨɬɥɨɠɟɧɢɣ ɧɚ ɬɟɩɥɨɨɛɦɟɧɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɨɛɭɫɥɚɜɥɢɜɚɟɬ 
ɭɯɭɞɲɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɢ, ɥɨɤɚɥɶɧɵɟ ɩɟɪɟɝɪɟɜɵ ɦɟɬɚɥɥɚ, ɢɡɧɨɫ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɜɫɥɟɞɫɬɜɢɟ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɭɦɟɧɶɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɞɨ ɧɨɪɦɢɪɭɟɦɵɯ ɩɪɟɞɟɥɨɜ, ɜ 
ɢɬɨɝɟ, ɬɪɟɛɭɟɬɫɹ ɫɧɢɠɟɧɢɟ ɧɚɝɪɭɡɤɢ ɢɥɢ ɜɨɜɫɟ ɨɬɤɥɸɱɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɱɬɨ, ɜ ɫɜɨɸ 
ɨɱɟɪɟɞɶ, ɭɜɟɥɢɱɢɜɚɟɬ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɢ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɭɛɵɬɤɢ. ɉɨ 
ɷɬɨɣ ɩɪɢɱɢɧɟ ɩɪɨɛɥɟɦɚ ɛɨɪɶɛɵ ɫ ɤɚɪɛɨɧɚɬɧɵɦɢ ɨɬɥɨɠɟɧɢɹɦɢ ɨɱɟɧɶ ɚɤɬɭɚɥɶɧɨ ɜɨ ɜɫɺɦ 
ɦɢɪɟ. 

Ʉɚɪɛɨɧɚɬɧɵɦ ɨɬɥɨɠɟɧɢɹɦ ɩɨɞɜɟɪɠɟɧɨ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɜ ɤɨɬɨɪɨɦ ɰɢɪɤɭɥɢɪɭɟɬ 
ɜɨɞɚ ɢɡ ɩɪɭɞɚ-ɨɯɥɚɞɢɬɟɥɹ (ɤɨɬɨɪɚɹ ɨɱɢɳɚɟɬɫɹ ɬɨɥɶɤɨ ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ ɡɚɝɪɹɡɧɟɧɢɣ ɧɚ 
ɫɟɬɤɚɯ ɝɪɭɛɨɣ ɨɱɢɫɬɤɟ, ɜɪɚɳɚɸɳɢɯɫɹ ɫɟɬɤɚɯ, ɦɟɯɚɧɢɱɟɫɤɨɦ ɮɢɥɶɬɪɟ): ɤɨɧɞɟɧɫɚɬɨɪɵ 
ɬɭɪɛɢɧ, ɤɨɧɞɟɧɫɚɬɨɪɵ Ɍɉɇ, ɫɢɫɬɟɦɚ ɝɚɡɨɨɯɥɚɠɞɟɧɢɹ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɨɜ, 
ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ ɫɢɫɬɟɦɵ ɫɦɚɡɤɢ ɬɭɪɛɢɧɵ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɫɢɫɬɟɦɵ ɭɩɥɨɬɧɟɧɢɹ 
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ɜɚɥɚ ɝɟɧɟɪɚɬɨɪɚ, ɨɯɥɚɞɢɬɟɥɢ ɜɟɧɬɭɫɬɚɧɨɜɤɢ ɬɨɤɨɩɪɨɜɨɞɨɜ, ɫɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ Ƚɐɇ ɢ ɞɪ. 

ɉɪɢɦɟɪɵ ɤɚɪɛɨɧɚɬɧɵɯ ɨɬɥɨɠɟɧɢɣ, ɢɡɴɹɬɵɯ ɢɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ Ɋɨɫɬɨɜɫɤɨɣ Ⱥɗɋ, 
ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 1-2. 

 

 
Ɋɢɫɭɧɨɤ 1 – Ʉɚɪɛɨɧɚɬɧɵɟ ɨɬɥɨɠɟɧɢɹ ɢɡ ɤɨɧɞɟɧɫɚɬɨɪɚ 13Ȼ ɷɧɟɪɝɨɛɥɨɤɚ №2, ɢɡɜɥɟɱɺɧɧɵɟ ɜɨ ɜɪɟɦɹ  

ɉɉɊ-2020 [Carbonate deposits from condenser 13B of power unit 2 recovered during PPM-2020] 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 2 – Ʉɚɪɛɨɧɚɬɵ (ɉɉɊ-2020) ɢɡ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɫɨɟɞɢɧɹɸɳɟɝɨ ɤɨɧɞɟɧɫɚɬɨɪɵ ɷɧɟɪɝɨɛɥɨɤɚ №2 ɢ 
ɷɠɟɤɬɨɪɵ ɰɢɪɤɭɥɹɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ДCКЫЛШЧКЭОЬ (PPε-2020) from the pipeline connecting the condensers of 

power unit No. 2 and the ejectors of the circulation system] 

 

ɉɪɨɢɥɥɸɫɬɪɢɪɭɟɦ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɩɪɢɦɟɪɟ ɫɢɫɬɟɦɵ 
ɝɚɡɨɨɯɥɚɠɞɟɧɢɹ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɚ. ɋɢɫɬɟɦɚ ɝɚɡɨɨɯɥɚɠɞɟɧɢɹ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɚ ɜɤɥɸɱɚɟɬ 
ɜ ɫɟɛɹ ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ, ɜ ɤɨɬɨɪɵɯ ɜɨɞɨɪɨɞ ɨɯɥɚɠɞɚɟɬɫɹ ɞɢɫɬɢɥɥɹɬɨɦ, ɚ ɩɨɫɥɟɞɧɢɣ 
ɨɯɥɚɠɞɚɟɬɫɹ ɰɢɪɤɭɥɹɰɢɨɧɧɨɣ ɜɨɞɨɣ ɩɪɭɞɚ. ɇɟɞɨɨɯɥɚɠɞɟɧɢɟ ɞɢɫɬɢɥɥɹɬɚ ɩɪɢɜɟɞɺɬ ɤ 
ɩɨɜɵɲɟɧɢɸ ɬɟɦɩɟɪɚɬɭɪɵ ɯɨɥɨɞɧɨɝɨ ɝɚɡɚ (ɜɨɞɨɪɨɞɚ), ɤɨɬɨɪɵɣ ɨɯɥɚɠɞɚɟɬ ɨɛɦɨɬɤɭ ɢ ɜɚɥ 
ɪɨɬɨɪɚ, ɫɟɪɞɟɱɧɢɤ ɫɬɚɬɨɪɚ. ȼ ɫɜɹɡɢ ɫ ɬɚɤɢɦ ɪɚɡɜɢɬɢɟɦ ɫɨɛɵɬɢɣ ɞɨɥɠɧɚ ɛɵɬɶ ɫɧɢɠɟɧɚ 
ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ɫɨɝɥɚɫɧɨ ɬɚɛɥɢɰɟ 1 Д1, 2Ж, ɱɬɨɛɵ ɧɟ ɞɨɩɭɫɬɢɬɶ 
ɩɟɪɟɝɪɟɜ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɪɢ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɫɧɢɡɢɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɜɨɞɨɪɨɞɚ ɞɨ 550ɋ ɜ 
ɬɟɱɟɧɢɟ 5 ɦɢɧɭɬ, ɧɟɨɛɯɨɞɢɦɨ ɨɫɬɚɧɚɜɥɢɜɚɬɶ ɬɭɪɛɨɚɝɪɟɝɚɬ. 
 
Ɍɚɛɥɢɰɚ 1 – Ɂɚɜɢɫɢɦɨɫɬɶ ɞɨɩɭɫɬɢɦɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɯɨɥɨɞɧɨɝɨ ɝɚɡɚ 
[Dependence of the permissible electrical power on the cold gas temperature] 

Ɍɟɦɩɟɪɚɬɭɪɚ ɯɨɥɨɞɧɨɝɨ ɝɚɡɚ, 0ɋ 40 45 50 55 

Ⱦɨɩɭɫɬɢɦɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ, ɜ % ɨɬ 
ɧɨɦɢɧɚɥɶɧɨɣ/ Ɇȼɬ 

100/ 

1000 

92,5/ 

922 

82,5/ 

823 

67,5/ 

675 

 

ɂɫɩɨɥɶɡɭɹ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɢɧɬɟɪɩɨɥɹɰɢɸ ɞɥɹ ɞɚɧɧɨɝɨ ɪɹɞɚ ɞɚɧɧɵɯ, ɦɨɠɧɨ 
ɪɚɫɫɱɢɬɚɬɶ, ɫɤɨɥɶɤɨ ɩɪɢɧɟɫɺɬ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɭɛɵɬɤɨɜ ɨɬɤɥɨɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 
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ɯɨɥɨɞɧɨɝɨ ɝɚɡɚ ɧɚ 10ɋ ɜ ɡɚɞɚɧɧɨɦ ɞɢɚɩɚɡɨɧɟ, ɡɧɚɹ ɫɬɨɢɦɨɫɬɶ 1 Ɇȼɬ. ɂ ɷɬɨ 
ɡɧɚɱɢɬɟɥɶɧɵɟ ɱɢɫɥɚ, ɩɨɷɬɨɦɭ ɬɚɤ ɜɚɠɧɨ ɩɨɞɞɟɪɠɢɜɚɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɢɫɯɨɞɧɨ-ɱɢɫɬɨɦ 
ɫɨɫɬɨɹɧɢɢ. 

ɉɨɫɦɨɬɪɢɦ, ɤɚɤ ɭɯɭɞɲɚɟɬɫɹ ɬɟɩɥɨɨɛɦɟɧ ɢɡ-ɡɚ ɪɨɫɬɚ ɨɬɥɨɠɟɧɢɣ ɧɚ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ ɈȽɐ ɡɚ ɦɟɫɹɰ ɧɚɛɥɸɞɟɧɢɣ. Ⱦɥɹ ɷɬɨɝɨ ɜɵɛɟɪɟɦ ɡɚ ɜɪɟɦɹ (29.01.2020-

21.02.2020) ɡɚɦɟɪɨɜ ɬɟɦɩɟɪɚɬɭɪ ɬɚɤɨɣ ɩɟɪɢɨɞ, ɤɨɝɞɚ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚ ɜɯɨɞɟ ɜ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɛɵɥɚ ɨɞɢɧɚɤɨɜɚɹ (ɜɵɛɢɪɚɟɦ 8 0ɋ) ɢ ɨɩɪɟɞɟɥɢɦ ɢɡɦɟɧɟɧɢɟ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɩɟɪɟɞɚɱɢ, ɢɫɩɨɥɶɡɭɹ ɭɪɚɜɧɟɧɢɹ (1) ɢ (2) ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɢ 
ɬɟɩɥɨɩɟɪɟɞɚɱɢ [3, 4]: 

 

 Q = G×cp×Δt,                                                          (1) 

Q = k×F×įЭ,                                                            (2) 

 

ɝɞɟ F – ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɬɟɩɥɨɨɛɦɟɧɚ, ɪɚɜɧɚɹ 663 ɦ2
;  

      G – ɦɚɫɫɨɜɵɣ ɪɚɫɯɨɞ, ɤɝ/ɫ;  
      cp – ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɺɦɤɨɫɬɶ ɫɪɟɞɵ, Ⱦɠ/ɤɝ×0ɋ;  
      Δt – ɪɚɡɧɢɰɚ ɬɟɦɩɟɪɚɬɭɪ ɫɪɟɞɵ, 0ɋ; 
      Q – ɬɟɩɥɨɜɨɣ ɩɨɬɨɤ, ȼɬ;  
      k – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ, ȼɬ/ɦ2×Ʉ;  
      įЭ – ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɧɚɩɨɪ, 0ɋ. 

ɂɬɨɝɨ, ɩɪɢɦɟɪɧɨ ɡɚ ɦɟɫɹɰ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɭɦɟɧɶɲɢɥɫɹ  
ɧɚ 89,3 ȼɬ/ɦ2×Ʉ (ɫ 811,9 ȼɬ/ɦ2×Ʉ ɞɨ 722,6 ȼɬ/ɦ2×Ʉ), ɚ ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɟɞɚɜɚɟɦɨɝɨ ɬɟɩɥɚ 
ɭɦɟɧɶɲɢɥɨɫɶ ɧɚ 0,1 Ɇȼɬ (ɫ 6,7 Ɇȼɬ ɞɨ 6,6 Ɇȼɬ). Ⱦɚɧɧɵɟ ɪɚɫɱɺɬɵ ɩɨɤɚɡɵɜɚɸɬ, ɤɚɤ 
ɧɟɨɛɯɨɞɢɦɨ ɧɟ ɩɪɨɫɬɨ ɩɪɨɢɡɜɨɞɢɬɶ ɱɢɫɬɤɭ ɨɬɥɨɠɟɧɢɣ, ɚ ɨɫɭɳɟɫɬɜɥɹɬɶ ɧɟɩɪɟɪɵɜɧɵɣ 
ɩɪɨɰɟɫɫ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɡɚɝɪɹɡɧɟɧɢɣ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ, ɩɪɢɦɟɧɹɸɳɢɟɫɹ ɦɟɬɨɞɵ ɛɨɪɶɛɵ ɫ ɤɚɪɛɨɧɚɬɚɦɢ ɧɟɞɨɫɬɚɬɨɱɧɨ 
ɷɮɮɟɤɬɢɜɧɵ, ɬɚɤ ɤɚɤ ɧɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɨɥɧɨɟ ɭɞɚɥɟɧɢɟ ɢ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ 
ɩɨɫɥɟɞɭɸɳɟɝɨ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɨɬɥɨɠɟɧɢɣ. ɋɚɦɵɟ ɪɚɫɩɪɨɫɬɪɚɧɺɧɧɵɟ ɦɟɬɨɞɵ ɨɱɢɫɬɤɢ ɧɚ 
ɚɬɨɦɧɵɯ ɫɬɚɧɰɢɹɯ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2 Д5, 6Ж ɫ ɜɵɞɟɥɟɧɢɟɦ ɢɯ ɫɥɚɛɵɯ ɫɬɨɪɨɧ. 

 
Ɍɚɛɥɢɰɚ 2 – ɋɭɳɟɫɬɜɭɸɳɢɟ ɦɟɬɨɞɵ ɛɨɪɶɛɵ ɫ ɨɬɥɨɠɟɧɢɹɦɢ ɧɚ ɚɬɨɦɧɵɯ ɫɬɚɧɰɢɹɯ [Existing methods of 

dealing with deposits at nuclear power plants] 

Ɇɟɬɨɞ ɇɟɞɨɫɬɚɬɤɢ ɦɟɬɨɞɚ 

ɏɢɦɢɱɟɫɤɚɹ ɨɬɦɵɜɤɚ -ɞɨɪɨɝɨɫɬɨɹɳɢɟ ɪɟɚɝɟɧɬɵ; 
-ɭɬɢɥɢɡɚɰɢɹ ɨɬɯɨɞɨɜ; 
-ɩɪɢɦɟɧɟɧɢɟ ɬɨɥɶɤɨ ɧɚ ɨɫɬɚɧɨɜɥɟɧɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ 

ɋɢɫɬɟɦɚ ɲɚɪɢɤɨɨɱɢɫɬɤɢ -ɧɟɛɨɥɶɲɨɣ ɫɪɨɤ ɫɥɭɠɛɵ ɲɚɪɢɤɨɜ (400-500 ɱɚɫɨɜ); 
-ɩɪɨɜɟɪɤɚ ɢɡɧɨɫɚ ɲɚɪɢɤɨɜ ɤɚɥɢɛɪɨɜɨɱɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ; 
-ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɜɪɟɠɞɟɧɢɹ ɬɪɭɛɨɤ ɤɨɪɭɧɞɨɜɵɦɢ ɲɚɪɢɤɚɦɢ*; 
-ɜɨɡɦɨɠɧɨ ɩɪɨɛɥɟɦɵ ɫ ɰɢɪɤɭɥɹɰɢɟɣ ɲɚɪɢɤɨɜ; 
-ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɨɥɶɤɨ ɨɪɢɝɢɧɚɥɶɧɵɯ ɲɚɪɢɤɨɜ  

Ɇɟɯɚɧɢɱɟɫɤɢɣ  -ɩɪɢɦɟɧɟɧɢɟ ɬɨɥɶɤɨ ɜ ɉɉɊ; 
-ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɜɪɟɠɞɟɧɢɹ ɬɪɭɛɨɤ* 

Ɍɟɪɦɢɱɟɫɤɢɣ -ɩɪɢɦɟɧɟɧɢɟ ɬɨɥɶɤɨ ɜ ɉɉɊ; 
-ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɜɪɟɠɞɟɧɢɹ ɬɪɭɛɨɤ ɜ ɩɪɨɰɟɫɫɟ ɞɟɮɨɪɦɚɰɢɣ* 

* Ⱦɥɹ ɫɩɪɚɜɤɢ: ɬɨɥɳɢɧɚ ɬɪɭɛɨɤ ɤɨɧɞɟɧɫɚɬɨɪɚ ≈ 0,5 ÷ 0,7 ɦɦ 

 

ɂɡ ɭɤɚɡɚɧɧɵɯ ɢɫɩɨɥɶɡɭɟɦɵɯ ɦɟɬɨɞɨɜ, ɦɨɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɫɢɫɬɟɦɚ 
ɲɚɪɢɤɨɨɱɢɫɬɤɢ ɩɪɢɦɟɧɹɟɬɫɹ ɩɨɜɫɟɦɟɫɬɧɨ ɜ ɪɚɡɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ. ɗɬɨ 
ɨɬɞɟɥɶɧɚɹ ɫɢɫɬɟɦɚ, ɤɨɬɨɪɚɹ ɜɪɟɡɚɟɬɫɹ ɜ ɬɪɚɤɬ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɩɟɪɟɞ (ɩɨɞɚɸɬɫɹ 
ɷɥɚɫɬɢɱɧɵɟ ɲɚɪɢɤɢ) ɢ ɩɨɫɥɟ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ (ɭɥɚɜɥɢɜɚɸɬɫɹ ɲɚɪɢɤɢ ɫɩɟɰɢɚɥɶɧɨɣ 
ɫɟɬɤɨɣ ɢ ɩɨɞɞɚɸɬɫɹ ɜ ɧɚɩɨɪɧɵɣ ɩɚɬɪɭɛɨɤ, ɡɚɦɵɤɚɹ ɤɪɭɝ ɰɢɪɤɭɥɹɰɢɢ). ȼ ɧɟɣ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɨɪɢɫɬɵɟ ɪɟɡɢɧɨɜɵɟ ɲɚɪɢɤɢ, ɞɢɚɦɟɬɪ ɤɨɬɨɪɵɯ ɛɨɥɶɲɟ ɞɢɚɦɟɬɪɚ ɬɪɭɛɤɢ 
ɧɚ 1÷2 ɦɦ Д7Ж. 
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Ɉɞɧɨ ɢɡ ɩɪɟɞɥɨɠɟɧɢɣ ɷɬɨɣ ɪɚɛɨɬɵ ɫɨɫɬɨɢɬ ɜ ɩɨɜɵɲɟɧɢɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ 
ɫɢɫɬɟɦɵ ɲɚɪɢɤɨɨɱɢɫɬɤɢ ɩɭɬɺɦ ɭɜɟɥɢɱɟɧɢɹ ɰɢɪɤɭɥɹɰɢɢ ɲɚɪɢɤɨɜ. ɗɬɨ ɦɨɠɧɨ 
ɞɨɫɬɢɝɧɭɬɶ ɢɡɦɟɧɟɧɢɟɦ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜ ɬɪɭɛɤɚɯ ɫ ɩɨɦɨɳɶɸ 
ɩɪɢɜɟɞɟɧɢɟ ɚɪɦɚɬɭɪɵ ɜ ɬɚɤɨɟ ɩɨɥɨɠɟɧɢɟ, ɤɨɬɨɪɨɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɜ 
ɬɪɭɛɤɚɯ ɩɨ ɩɚɫɩɨɪɬɭ, ɢ ɞɨɛɚɜɥɟɧɢɟ ɜ ɫɯɟɦɭ ɪɚɛɨɬɵ ɜɨɞɨɫɬɪɭɣɧɨɝɨ ɢɧɠɟɤɬɨɪɚ Д8, 9, 10Ж. 
Ɉɩɪɨɛɨɜɚɧɢɟ ɷɬɨɝɨ ɫɩɨɫɨɛɚ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɟɧɨ ɧɚ ɨɞɧɨɦ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ ɫɢɫɬɟɦɵ 
ɝɚɡɨɨɯɥɚɠɞɟɧɢɹ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɚ ɩɨɫɥɟ ɩɨɞɩɢɫɚɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ. 

ȼɬɨɪɨɣ ɫɩɨɫɨɛ ɭɦɟɧɶɲɟɧɢɹ ɤɚɪɛɨɧɚɬɨɜ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɬɟɩɥɨɨɛɦɟɧɚ ɫɨɫɬɨɢɬ ɜ 
ɭɦɟɧɶɲɟɧɢɢ ɫɨɥɟɫɨɞɟɪɠɚɧɢɹ ɩɪɭɞɚ-ɨɯɥɚɞɢɬɟɥɹ. ȿɫɥɢ ɭɦɟɧɶɲɢɬɶ ɤɨɧɰɟɧɬɪɚɰɢɸ ɫɨɥɢ ɜ 
ɰɢɪɤɭɥɢɪɭɸɳɟɣ ɜɨɞɟ Д11Ж, ɬɨ ɚɧɚɥɨɝɢɱɧɨ ɭɦɟɧɶɲɢɬɫɹ ɜɟɥɢɱɢɧɚ ɨɬɥɨɠɟɧɢɣ ɧɚ 
ɨɛɨɪɭɞɨɜɚɧɢɢ. ɑɬɨɛɵ ɨɫɭɳɟɫɬɜɢɬɶ ɷɬɨɬ ɫɩɨɫɨɛ, ɪɚɡɪɚɛɨɬɚɧɵ ɫɩɟɰɢɚɥɶɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ 
Д12Ж ɩɨ ɩɨɞɩɢɬɤɟ-ɩɪɨɞɭɜɤɟ ɜɨɞɨɺɦɚ-ɨɯɥɚɞɢɬɟɥɹ ɩɨ ɪɚɫɱɺɬɚɦ ɭɦɟɧɶɲɟɧɢɹ 
ɫɨɥɟɫɨɞɟɪɠɚɧɢɹ ɜ ɱɚɫ. 

Ⱦɥɹ ɭɞɚɥɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɣ ɢ ɡɚɳɢɬɵ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɨɬ 
ɤɚɪɛɨɧɚɬɧɵɯ ɨɬɥɨɠɟɧɢɣ ɬɚɤɠɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ ɨɱɢɫɬɤɢ. 
Ɍɚɤɚɹ ɭɫɬɚɧɨɜɤɚ ɫɨɫɬɨɢɬ ɢɡ ɜɬɭɥɨɤ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɧɚ ɬɪɭɛɧɨɣ ɞɨɫɤɟ, 
ɚɤɭɫɬɢɱɟɫɤɢɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ (ɢɡɥɭɱɚɬɟɥɢ ɡɜɭɤɚ) ɢ ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ ɝɟɧɟɪɚɬɨɪɚ. 

ɂɡɥɭɱɚɬɟɥɢ ɫɨɟɞɢɧɟɧɵ ɤɚɛɟɥɟɦ ɫ ɭɥɶɬɪɚɡɜɭɤɨɜɵɦ ɝɟɧɟɪɚɬɨɪɨɦ ɢ ɧɟɩɪɟɪɵɜɧɨ 
ɩɨɥɭɱɚɸɬ ɨɬ ɧɟɝɨ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɢɦɩɭɥɶɫɵ ɫ ɧɟɫɭɳɟɣ ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ ɱɚɫɬɨɬɨɣ ɨɬ 20 ɞɨ 
40 ɤȽɰ. ɗɬɨɬ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɫɢɝɧɚɥ ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɦɚɝɧɢɬɨɫɬɪɢɤɰɢɨɧɧɵɦ ɫɟɪɞɟɱɧɢɤɨɦ 
ɜ ɦɟɯɚɧɢɱɟɫɤɢɟ ɤɨɥɟɛɚɧɢɹ ɬɨɣ ɠɟ ɱɚɫɬɨɬɵ. Ⱥ ɩɨɫɤɨɥɶɤɭ ɢɡɥɭɱɚɬɟɥɶ ɩɪɢɜɚɪɟɧ ɤ 
ɡɚɳɢɳɚɟɦɨɦɭ ɚɝɪɟɝɚɬɭ, ɭɥɶɬɪɚɡɜɭɤɨɜɵɟ ɤɨɥɟɛɚɧɢɹ ɜɨɡɛɭɠɞɚɸɬɫɹ ɜɨ ɜɫɟɣ ɤɨɧɫɬɪɭɤɰɢɢ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɢ ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ ɤɚɤ ɩɨ ɜɫɟɣ ɬɟɩɥɨɨɛɦɟɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɬɚɤ ɢ 
ɩɟɪɟɢɡɥɭɱɚɸɬɫɹ ɜ ɜɨɞɭ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɨɡɞɚɸɬɫɹ ɜ ɦɟɬɚɥɥɟ ɢ ɜɨɞɟ 
ɧɟɩɪɟɪɵɜɧɵɟ ɦɢɤɪɨɤɨɥɟɛɚɧɢɹ ɫ ɚɦɩɥɢɬɭɞɨɣ ɜ ɧɟɫɤɨɥɶɤɨ ɦɢɤɪɨɧ, ɤɨɬɨɪɵɟ ɛɟɡɨɩɚɫɧɵ 
ɞɥɹ ɫɜɚɪɤɢ ɢ ɜɚɥɶɰɨɜɤɢ, ɧɨ ɪɚɡɪɭɲɢɬɟɥɶɧɵ ɞɥɹ ɤɚɪɛɨɧɚɬɧɵɯ ɢ ɞɪɭɝɢɯ ɨɬɥɨɠɟɧɢɣ, 
ɜɫɥɟɞɫɬɜɢɟ ɬɨɝɨ, ɱɬɨ ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɬɪɭɛɤɚ ɷɥɚɫɬɢɱɧɚ, ɩɨɷɬɨɦɭ ɯɨɪɨɲɨ ɩɟɪɟɧɨɫɢɬ 
ɤɨɥɟɛɚɧɢɹ ɩɪɢ ɧɟɛɨɥɶɲɨɣ ɞɟɮɨɪɦɚɰɢɢ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɤɚɪɛɨɧɚɬɧɵɯ ɨɬɥɨɠɟɧɢɣ, ɜ 
ɤɨɬɨɪɵɯ ɨɛɪɚɡɭɸɬɫɹ ɬɪɟɳɢɧɵ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɢɯ ɪɚɡɪɭɲɟɧɢɟɦ. 

ɇɚ Ɋɨɫɬɨɜɫɤɨɣ Ⱥɗɋ ɷɬɨɬ ɦɟɬɨɞ ɜɩɟɪɜɵɟ ɩɪɨɯɨɞɢɬ ɚɩɪɨɛɚɰɢɸ ɧɚ ɩɢɥɨɬɧɨɦ 
ɷɧɟɪɝɨɛɥɨɤɟ ɧɚ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ ɈȽɐ ɫɢɫɬɟɦɵ ɝɚɡɨɨɯɥɚɠɞɟɧɢɹ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɚ, ɧɚ 
ɞɪɭɝɢɯ ɚɬɨɦɧɵɯ ɫɬɚɧɰɢɹɯ ɧɟɬ ɨɩɵɬɚ ɟɝɨ ɩɪɢɦɟɧɟɧɢɹ. Ⱦɨ ɭɫɬɚɧɨɜɤɢ (ɜɢɞɟɧ ɫɩɥɨɲɧɨɣ 
ɤɚɪɛɨɧɚɬɧɵɣ ɧɚɥɺɬ) ɢ ɩɨɫɥɟ ɦɟɫɹɰɚ ɪɚɛɨɬɵ ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ ɨɱɢɫɬɤɢ (ɢɫɱɟɡ ɫɩɥɨɲɧɨɣ 
ɧɚɥɺɬ, ɢɦɟɸɬɫɹ ɧɟɛɨɥɶɲɢɟ ɭɱɚɫɬɤɢ ɨɬɥɨɠɟɧɢɣ, ɜɯɨɞɧɵɟ ɤɚɦɟɪɵ ɬɪɭɛɨɤ ɧɟ ɡɚɛɢɬɵ) 
ɩɪɨɢɡɜɨɞɢɥɢ ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ, ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 3. ɇɚ ɞɚɧɧɵɣ 
ɦɨɦɟɧɬ ɜɜɟɞɭɬɫɹ ɧɚɛɥɸɞɟɧɢɹ, ɫɧɢɦɚɸɬɫɹ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ 
ɪɟɡɭɥɶɬɚɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɦɢ, ɧɨ ɩɨɥɧɵɣ 
ɷɮɮɟɤɬ ɛɭɞɟɬ ɨɰɟɧɟɧ ɱɟɪɟɡ ɩɨɥɝɨɞɚ ɪɚɛɨɬɵ, ɬɨ ɟɫɬɶ ɜ ɤɨɧɰɟ ɢɸɧɹ 2020 ɝɨɞɚ. 

 

Ɋɢɫɭɧɨɤ 3 – Ɉɫɦɨɬɪ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɞɨ ɭɫɬɚɧɨɜɤɢ ɍɁɈ ɢ ɩɨɫɥɟ ɦɟɫɹɰɚ ɪɚɛɨɬɵ 

[Inspection of the heat exchanger, respectively, before ultrasonic cleaning and after a month of operation]  

 



82 ɆȿɌɈȾɕ ȻɈɊɖȻɕ ɋ ɄȺɊȻɈɇȺɌɇɕɆɂ ɈɌɅɈɀȿɇɂəɆɂ 

ȽɅɈȻȺɅɖɇȺə əȾȿɊɇȺə ȻȿɁɈɉȺɋɇɈɋɌɖ, № 3(36) 2020 

ȼ ɩɟɪɫɩɟɤɬɢɜɟ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ 
ɬɟɩɥɨɨɛɦɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɛɟɡɧɚɤɢɩɧɨɦ ɫɨɫɬɨɹɧɢɢ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɧɚɦɚɝɧɢɱɢɜɚɧɢɹ ɜɨɞɵ. ɋɭɬɶ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɜɨɞɭ ɩɪɨɩɭɫɤɚɸɬ ɱɟɪɟɡ ɦɟɠɩɨɥɸɫɧɨɟ 
ɩɪɨɫɬɪɚɧɫɬɜɨ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɚɩɩɚɪɚɬɚ ɢ ɩɪɢ ɧɚɥɢɱɢɢ ɜ ɩɪɢɦɟɫɹɯ ɜɨɞɵ 
ɩɟɪɟɧɚɫɵɳɟɧɢɹ ɮɟɪɪɨɦɚɝɧɟɬɢɤɚɦɢ (ɧɚɧɨɱɚɫɬɢɰɵ ɦɚɝɧɟɬɢɬɚ, ɝɟɦɚɬɢɬɚ ɢɥɢ ɞɪ. 
ɦɚɬɟɪɢɚɥɚ, ɫɨɞɟɪɠɚɳɟɝɨ ɠɟɥɟɡɨ) ɨɛɪɚɡɭɸɬɫɹ ɡɚɪɨɞɵɲɢ ɰɟɧɬɪɨɜ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ. ɉɨɞ 
ɞɟɣɫɬɜɢɟɦ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ, ɧɚ ɜɨɞɭ ɫɧɢɠɚɸɬɫɹ ɤɚɪɛɨɧɚɬɧɵɟ ɨɬɥɨɠɟɧɢɹ ɧɚ ɬɪɭɛɤɚɯ, 
ɜɫɥɟɞɫɬɜɢɟ ɬɨɝɨ, ɱɬɨ ɩɪɨɢɫɯɨɞɢɬ ɤɨɚɝɭɥɹɰɢɹ ɮɟɪɪɨɦɚɝɧɟɬɢɤɨɜ (ɫɥɢɩɚɧɢɟ ɦɟɥɤɢɯ 
ɱɚɫɬɢɰ ɜ ɛɨɥɟɟ ɤɪɭɩɧɵɟ) ɡɚ ɫɱɺɬ ɩɪɨɰɟɫɫɨɜ ɨɪɢɟɧɬɚɰɢɢ, ɩɪɢɨɛɪɟɬɚɹ ɩɪɢ ɷɬɨɦ ɮɭɧɤɰɢɸ 
ɰɟɧɬɪɨɜ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ, ɧɚ ɤɨɬɨɪɵɯ ɨɬɤɥɚɞɵɜɚɟɬɫɹ ɤɚɪɛɨɧɚɬ ɤɚɥɶɰɢɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɜɵɞɟɥɟɧɢɟ ɧɟɪɚɫɬɜɨɪɢɦɵɯ ɫɨɥɟɣ ɠɟɫɬɤɨɫɬɢ ɩɪɨɢɫɯɨɞɢɬ ɧɟ ɧɚ ɬɟɩɥɨɩɟɪɟɞɚɸɳɟɣ 
ɩɨɜɟɪɯɧɨɫɬɢ, ɚ ɜ ɨɛɴɺɦɟ ɜɨɞɵ. ɇɨ ɦɚɝɧɢɬɧɵɟ ɫɜɨɣɫɬɜɚ ɬɚɤɨɣ ɜɨɞɵ ɫɥɚɛɵ, ɢ ɬɟɪɹɸɬɫɹ 
ɩɪɢɦɟɪɧɨ ɱɟɪɟɡ ɫɭɬɤɢ. ɉɨɷɬɨɦɭ ɷɬɨ ɦɟɬɨɞ ɩɪɟɞɩɨɥɚɝɚɟɬ ɫɨɡɞɚɧɢɟ ɪɟɰɢɪɤɭɥɹɰɢɨɧɧɵɯ 
ɫɢɫɬɟɦ, ɤɭɞɚ ɛɭɞɟɬ ɧɟɩɪɟɪɵɜɧɨ ɧɚɩɪɚɜɥɹɬɶɫɹ ɧɟ ɦɟɧɟɟ 10% ɰɢɪɤɭɥɢɪɭɸɳɟɣ ɜɨɞɵ ɞɥɹ 
ɩɨɞɦɚɝɧɢɱɢɜɚɧɢɹ. ɂ ɬɚɤɠɟ ɷɬɨɬ ɦɟɬɨɞ ɬɪɟɛɭɟɬ ɫɨɡɞɚɧɢɟ ɩɟɪɟɧɚɫɵɳɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ (ɜ 
ɧɚɫɵɳɟɧɧɨɦ ɪɚɫɬɜɨɪɟ ɪɚɫɬɜɨɪɺɧɧɨɟ ɜɟɳɟɫɬɜɨ ɞɨɫɬɢɝɥɨ ɩɪɢ ɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢ ɛɨɥɶɲɟ ɧɟ ɪɚɫɬɜɨɪɹɟɬɫɹ) ɮɟɪɪɨɦɚɝɧɟɬɢɤɚɦɢ, ɱɬɨ ɬɨɠɟ 
ɹɜɥɹɟɬɫɹ ɧɟ ɥɟɝɤɨɣ ɡɚɞɚɱɟɣ Д13Ж. Ⱦɚɧɧɚɹ ɢɞɟɹ ɧɟ ɩɪɢɦɟɧɹɟɬɫɹ ɧɢɝɞɟ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ 
ɢ ɧɚɯɨɞɢɬɫɹ ɩɨɤɚ ɧɚ ɫɬɚɞɢɢ ɪɚɡɪɚɛɨɬɤɢ ɢ ɨɩɵɬɨɜ. 

ɉɨɞɜɨɞɹ ɢɬɨɝ, ɧɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɧɟ ɫɭɳɟɫɬɜɭɟɬ ɪɟɲɟɧɢɹ, ɤɨɬɨɪɨɟ 
ɩɨɥɧɨɫɬɶɸ ɭɞɚɥɢɬ ɤɚɪɛɨɧɚɬɧɵɟ ɨɬɥɨɠɟɧɢɹ ɢ ɢɫɤɥɸɱɢɬ ɜɨɡɦɨɠɧɨɫɬɶ ɢɯ ɩɨɹɜɥɟɧɢɹ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɬɟɩɥɨɨɛɦɟɧɚ, ɧɨ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɢɜɟɞɟɧɵ ɷɮɮɟɤɬɢɜɧɵɟ ɩɭɬɢ ɪɟɲɟɧɢɹ 
ɩɨ ɭɦɟɧɶɲɟɧɢɸ ɧɚɤɢɩɢ ɧɚ ɬɟɩɥɨɨɛɦɟɧɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ Ɋɨɫɬɨɜɫɤɨɣ Ⱥɗɋ. ɗɬɨ 
ɪɟɚɥɶɧɵɟ ɦɟɬɨɞɵ ɩɨ ɫɧɢɠɟɧɢɸ ɩɨɬɟɪɶ ɷɧɟɪɝɨɜɵɪɚɛɨɬɤɢ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɨɫɭɳɟɫɬɜɢɬɶ 

ɫɢɥɚɦɢ ɩɟɪɫɨɧɚɥɚ ɚɬɨɦɧɨɣ ɫɬɚɧɰɢɢ, ɜ ɷɬɨɦ ɢ ɩɪɟɢɦɭɳɟɫɬɜɚ ɩɪɟɞɥɨɠɟɧɢɣ, ɱɬɨ ɧɟ 
ɬɪɟɛɭɟɬɫɹ ɦɧɨɝɨ ɜɪɟɦɟɧɢ ɢ ɮɢɧɚɧɫɨɜ ɧɚ ɡɚɤɥɸɱɟɧɢɟ ɜɧɟɲɧɢɯ ɞɨɝɨɜɨɪɨɜ.  
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Abstract – All heat exchange equipment of nuclear power plants is subject to carbonate deposits, 

and especially strongly the one in which water circulates from the cooling pond. The appearance 

of contamination on the surface of the heat exchange leads to various consequences from a slight 

deterioration of heat transfer to premature wear of equipment. Increasing the thickness of 

contamination in heat exchangers at nuclear power plants also leads to losses of electrical power, 

and this is a direct economic loss. As a result, the problem of controlling carbonate deposits is very 

urgent and does not have a universal solution at present. The paper shows how heat exchange 

worsens in one month if no measures are taken. However, existing cleaning methods do not give 

100% results and have their own disadvantages. This paper highlights the methods used for 

cleaning deposits, considers ways to increase their efficiency, and presents new ideas that were not 

previously used at nuclear power plants (including the Rostov NPP). These include increasing the 

efficiency of the ball cleaning system, reducing the salt content of the cooling reservoir, ultrasonic 

cleaning, and last of all, water magnetization. Their advantages over the existing ones are that 

cleaning is carried out during operation, there is no large waste for disposal, there is no probability 

of damage to the tubes, and they can be performed by the personnel of the nuclear power plant, 

which is less time and financial costs. The proposed ways are completely different, but they work 

for the same end goal, that is, to reduce pollution, reduce energy underutilization and eliminate lost 

profits. 

 

Keywords: carbonate deposits, heat exchange surface, undertreatment, injector, ball cleaning 
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