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 к к а    к к  а  а  а 
 а .  

а  а а  I-  к а за  
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а а 1 – а к  к  к а   к к    

[Logarithmic decrements of vibrations of building structures and pipelines] [2] 
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к 1 – к ка     к а -1000 [Acoustic model the loop of the 

WWER-1000 primary circuit] 

A3 – ак а  з а [RC-reactor core];  – а а  [SG – steam generator];  – к а  

а  [Pr- pressurizer]; CC   HC –    к к  [cold and hot collector of SG]; 

1-13 – а   к а [numbers of elements of the first circuit]: 1 – « а  ка»  

а  к  а а ( )   а ка ак а  [«cold loop» from main 

circulating pump (MCP) to reactor vessel]; 2 – к  а к [down camera];  3 – а   

ак  з  [bottom plenum]; 4 – ак а  з а [reactor core]; 5 – а  а  ак  з  

[top plenum]; 6 – « а  ка» (   а ка ак а  а   к к  ) [«a 

hot loop» from a reactor up to an input in hot collector steam generator (SG)]; 7– а   

[respiratory pipe]; 8 – ка  аза  к а  а  [volume of water in pressurizer (Pr.)]; 

9 – а а  аза  к а  а  [volume of steam in pressurizer]; 10 –  к к  [hot 

collector of SG]; 11 – а ка  [tubes of SG]; 12 –  к к  [cold collector of SG]; 

13 – « а  ка»  а з  к к а    [«a cold loop» from an output from 

cold collector of SG  up to MCP] 

 

 

 ка    [3]: 

 

= , 

 =   –   ( ак    

а  ), к / 4∙ ; 
 R – ак   (ак   а  

зк  а ); 
 m – ак ка  а а, к / 4

;  

 C – ак ка  а , 4∙ 2/к . 
 

к   а  [3]: 

=
2
, 

 

 

  –   , ; 
 W –  а  к , 3/ .  
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E = τ0 ∙ 2 RV = 2 u∗3R 8ξ , 
 u∗ =  τ0  – а ка  к , /М ( τ0  – ка а  а  а 

к , а; 
  –  к , к / 3);  
 R – а  , ; 
 V –  к  ка к , /М; 
 ξ – к   . 
 

а а  а  а к     аз   
  аз : 

 Τ0 =
∆p ∙S

F
, 

 

 ∆p – а  а ,   а  а - а а. 
 

 за а  а к  к  за а , как каза  

 Д9Ж: ∆=
Q

 . 

 

 з а    к   а  а    
 к к    а   к а.  

а   к   ак а  з а,  к  а  
 а  к  ,   з  к а   , 

. 
з а  а а   а к  к  за а  

к а  а    к     к а -1000  
а  2. 

 
а а 2 –   к  за а    ак к    

к а. P=16 а, t х=289 
0С,t х=322 

0С [Quality factor and decrement of attenuation in the 

coolant of acoustic elements of the primary circuit. P=16 а, t х=289 
0С,t х=322 

0С]  

 
а ка 

1 2 3 4 5 6 10 11 12 13 

Q∙10
3
 1.974 2.1 5.1 0.055 7.2 2.551 4.451 0.042 5.476 2.257 

Δ∙10
-3

 1.591 1.5 0.62 56 0.44 1.232 0.7 76 0.57 1.392 

 

 а к  к а  ак    
а к а    ( ) а   а к  а  

а   а , . .  з  за   а  к а   
а . а  Д5Ж к   ка  ка а  а а  

 аз : Δ =
 Δf

f  1α2
− 1

 

 α =
A

A
  Δf = f2 − f1 (з   – а а ка; 

 =0,707 , f1  f2 – з а  а   Δp=A ( . 2). 
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к 2 –  а к  к а  з а  к  ДThe definition of the 

logarithmic decrement for resonance curve]  
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к 3 – а  за  δ(f)    а к  а  к   [Comparison of 

δ(f) dependencies for the sensor of the pressure pulsation and vibration sensors, measured at Rostov NPP]  
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к к  а, а  а аз а к    а ак к  
а  а   . 
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Abstract – The operation of the NPP power unit in maneuverable modes in comparison with the 

operation in the basic mode creates additional low-cycle and high-cycle loads on the equipment. 

The number of cycles depends on the energy dissipation in the process of attenuation of pressure 

oscillations and vibrations in the acoustic elements (sections) forming the first WWER circuit. It is 

shown that the results of approximate theoretical estimates of the damping decrements differ 

significantly from the values of the signal power spectra of pulsation pressure and vibration 

sensors determined by the results of measurements of the auto-spectral power densities. It is 

concluded From the comparison of the results that careful experimental studies of energy 

dissipation are necessary when the main circulation pumps are turned off / on. It was established 

that the connections of the main circulation pipe sections: with the respiratory pipe of the pressure 

compensator; at the inlet and outlet of the reactor; with hot and cold collector steam generators 

have small logarithmic decrements of attenuation of pressure fluctuations. The number of high-

cycle loads in these compounds when the plant operates not only in maneuverable, but also in 

basic modes exceeds design estimates and it is one of the causes of welded joint damage. NRU 

MEI develops acoustic frequency filters to suppress high-cycle vibration-acoustic loads. 
 

Keywords: maneuverable modes, high-cycle loads, acoustic model, equipment, vibrations, quality 

factor, resonance, damper 
 


