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

plants with WWER reactors. Codes:  – reactor; . .– pressurizer; T – pipe;  – steam generator] 
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[Results of ASW frequency (Hz) calculation in sections of the first circuit acoustic diagram] 

  
     

 1  β  γ  4  5 

  μ T = β80,5 °C, P = 1β,β7  

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

+6  13,90 8,25 8,25 6,56 13,90 

+6  14,17 6,30 5,25 3,93 19,54 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 β –      – 440 γ  μ 1 –   
ν β -    ν γ –  ν 4 –    ν 

5 –      ν 6 –        
ν 7 –   ( )ν 8 –   ( )ν λ –  

      ν 10 –     
  ( )     ( )   ν 11 – 

  ν 1β –   ν 1γ –   ν 14 –  
     ν 15 –        ν 16 –  

           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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Р  3 – Ра щ  а ч в ы SUS я ВВЭР-440 [Placement of SUS sensors for  

WWER-440] 
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 4 –  -440   [Auto spectral power density of WWER-440  

at nominal conditions] 
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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. 

 

Keywords: standing waves, AFM, acoustic mass, acoustic compliance, verification. 


