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   2.  
 

 1. –          
 

 

  
1 

T = 256 
0
C, P = 127 / 2

, H=4.34  

№  1 2 3 4 5 6 7 8 

,  18.3 44.1 71.7 28.6 20.4 7.1 23.7 11.5 

№  9 10 11 12 13 14 15 16 

,  6.7 43.6 42.5 19.3 42.6 20.7 56.9 36.3 

  
2 

T = 268 
0C, P = 125 / 2

, H=3.37  

№  1 2 3 4 5 6 7 8 

,  17.7 43.1 69.2 27.6 19.5 6.8 29.5 9.9 

№  9 10 11 12 13 14 15 16 

,  6.4 41.8 40.6 18.5 41.3 20.1 55.3 35.3 

  
3 

T = 296 
0C, P = 124 / 2

, H=4.04  

№  1 2 3 4 5 6 7 8 

,  17.5 42.8 64.9 24.5 17.3 6.3 25.2 10.9 

№  9 10 11 12 13 14 15 16 

,  5.9 37.0 35.7 17.5 40.9 20.0 54.8 35.0 
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 2. –      

 

№  1 2 3 4 5 6 7 8 

,  0.25 1.30 1.34 0.60 0.34 0.14 0.58 0.63 

№  9 10 11 12 13 14 15 16 

,  0.13 1.08 1.02 0.33 1.06 0.32 1.84 0.80 
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 1  2  3 

16+1 7.2 6.9 6.9 

16+1+2 4.7 4.6 4.5 

16+1+2+3 4.3 4.2 4.1 

16+1+2+3+4 3.2 3.1 2.8 

16+1+2+3+4+5 2.0 2.0 1.9 

1+2 11.3 11.0 10.9 

1+2+3 9.7 9.5 9.3 

1+2+3+4 6.8 6.6 6.1 

10+11 19.4 18.5 16.3 

13+14 12.7 12.3 12.2 

11+12+13 9.9 9.5 8.9 

10+11+12+13+14 5.0 4.8 4.5 

7+8 3.8 3.8 3.8 

6+7 0.8 0.8 0.8 

9+7 0.8 0.8 0.8 

6+7+8 0.1 0.1 0.1 

9+7+8 0.1 0.1 0.1 
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 1  2  3 

         

1 18.3 18.5 -0.2 17.7 18.0 -0.3 17.5 17.8 -0.3 

4 28.6 28.9 -0.3 27.6 27.4 0.2 24.5 24.7 -0.2 

5 20.4 20.8 -0.4 19.5 19.7 -0.2 17.3 17.8 -0.5 

6 7.1 7.0 0.1 6.8 6.7 0.1 6.3 6.6 -0.3 

7 23.7 24.1 -0.1 23.6 23.6 0 23.9 23.8 0.1 

8 11.5 11.7 -0.2 11.5 11.4 0.1 11.5 11.4 0.1 

9 6.7 6.7 0 6.4 6.7 -0.3 5.9 5.2 0.7 

12 19.3 19.2 0.1 18.5 18.5 0 17.5 17.8 -0.3 

14 20.7 20.8 -0.1 20.1 19.7 0.4 20.0 19.5 0.5 

16+1 7.2 7.0 0.2 6.9 6.7 0.2 6.9 6.6 0.3 

16+1+2 4.7 5.3 -0.6 4.6 5.1 -0.5 4.5 4.8 -0.3 

16+1+2+3 4.3 4.3 0.0 4.2 4.2 0.0 4.1 3.8 0.3 

16+1+2+3+4 3.2 3.4 -0.2 3.1 3.2 -0.1 2.8 3.2 -0.4 

16+1+2+3+4+5 2.0 2.3 -0.3 2.0 1.6 0.4 1.9 2.1 -0.2 

1+2 11.3 10.9 0.4 11.0 11.0 0.0 10.9 11.0 -0.1 

1+2+3 9.7 9.5 0.2 9.5 9.3 0.2 9.3 9.5 -0.2 

1+2+3+4 6.8 6.7 0.1 6.6 6.7 -0.1 6.1 6.6 -0.5 

10+11 19.4 19.2 0.2 18.5 18.5 0.0 16.3 15.9 0.4 

13+14 12.7 12.4 0.3 12.3 11.9 0.4 12.2 11.4 0.8 

11+12+13 9.9 9.5 0.4 9.5 9.3 0.2 8.9 8.8 0.1 

10+11+12+13+14 5.0 5.3 -0.3 4.8 4.9 -0.1 4.5 4.8 -0.3 

7+8 3.8 3.4 0.4 3.8 3.8 0.0 3.8 3.8 0.0 

6+7 0.8 0.7 0.1 0.8 0.6 0.2 0.8 1.2 -0.4 

9+7 0.8 0.7 0.1 0.8 0.6 0.2 0.8 1.2 -0.4 

6+7+8 0.1 0.1 0.0 0.1 0.1 -0.0 0.1 0.1 0.0 

9+7+8 0.1 0.1 0.0 0.1 0.1 -0.0 0.1 0.1 0.0 
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,  

   
,  

  
,  

  
,  

 
,  

3,71 6,54 27.150 10.419 3.797 

4,04 6,21 25.231 10.935 3.813 

4,14 6,11 24.702 11.102 3.820 

4,33 5,92 23.756 11.433 3.834 
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Abstract – BACKGROUND An acoustic model of the coolant in primary circuit of 

Novovoronezh NPP PWER-440 ЮЧТЭ №3 ТЬ аШЫФОН ШЮЭ. TСО ЬЩОМТКХ ЩЫШРЫКЦ ШП ЦОКЬЮЫТЧР ЭСО 
pressure fluctuations at reactor start up is carried out. The methods of calculating the acoustic 

characteristics of the coolant in the primary circuit equipment are developed. RESULTS The 

results of calculation of acoustic standing waves for 18 start-up stages are presented. A comparison 

of calculation results of acoustic standing waves (ASW) frequencies with auto power spectrum 

density (APSD) signals from the pressure pulsation sensors has been done. The satisfactory 

agreements of results ASW calculation frequencies with measured data are obtained. Pressure 

compensator shows itself as Helmholtz resonator which resonance frequency depends on the level 

of the coolant. 

 

Keywords: standing waves, vibration, vibro-acoustic resonance, Helmholtz resonator. 
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