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 1 –      Qv ( 3/ ),     – Qv_sν  

  –   (  ) ДConsumption of technical water through the heat exchanger 

Qv (cmph), and its smoothed copy – Qv_s; abcess axis is index of measurement (analogue of time)] 
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 2 –       Tm     Tm_s 

[The oil temperature at the outlet of the heat exchanger Tm and its smoothed copy Tm_s] 
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a.  
 3 –  μ Qv_s(u) –   ν C(u) –  

ν y(u) –  ДGaussian approximation: Qv_s(u) – smoothed signal copy; C(u) – moving secant; 

y(u) – Gaussian] 

 

    ,  
   .    

     ( . 3)     
  ( . 4). 

  3μ 100 –   ν 680 –   
   ν 30 –  ν   
 (1)μ 

                          .                                          (1) 

 
 

 
 4 –      : Qv_s(u) –  

 ; C(u) –  ; z(u) –  [Approximation by the product of power 

and exponential functions: Gaussian approximation: Qv_s(u) – smoothed signal copy; C(u) – moving secant; 

y(u) – approximation] 

 

  4μ 100 –   ν 680 –   
   ν 30 –  ν  

  (2)μ 
                      ,                                       (2) 

 

 a = 0,0085;  

      b = 1,52;  

      c = -0,0025. 
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  .     (j = 1, 2)   
         ̂    ̂    ̂                    .  i –   ,  j –  

 .   № 3  ̂     ̂    ̂      ̂   ( ̂      )   ̂     ̂    ̂    . 

     «  »   
. 

       ̂    ̂    ̂   ,       ̂    ̂    ̂    – ,  
     i –   , 

 s, r –   .     ρ(Xis, 

Xir).  XiN,       
   .    m , 

      XiN   m   
Xi(N-s)  ,  (3)μ 

 ∑  (           )        [∑  (           )   ]    ,                           (3) 

 

 Q –     m, Ω –     

   m,     . 
        

,  (4)μ 
         ∑  ̂        ∑  ̂        ∑  ̂       .                                      (4) 

 

       
  ,        

   .   5  
        . 

 

 
 5 –         ( 3/ ) 

[Volumetric flow rate of service water under normal operating conditions (cmph)] 
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       6. 
 

 
 6 –       ν  

 з 4,6  (  ) [The structure of the flow rate characteristics under normal 

operating conditions; measurement duration ~ 4.6 days (smoothed copy)] 

 

        
    7. 

 

 
 7 –           

[Measurements and smoothed copies of the temperature of the oil on the heat exchanger output] 

 

        
  Д7, 8Ж     

.       
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 -     «  -  
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  [9, 10].      
      ,  (5)μ 

   √          ̅̅ ̅ ,                                                              (5) 

 

 δt , δt  –       ν 
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          –  ν  
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  8   «  - »   
61.7-62.5 3/      (ΦИN)    5%-  

    (Φ).  (ΦИN)    
 ,      

. 
 

 
 8 –  -    61.7 – 62.5 3/     

 (ΦИN)    5%-      (Φ) [Sokolov-Singer 

indicators in the range 61.7 – 62.5 cmph for normal operating conditions (Φ_N) and with the introduction of 5% 

disturbance in oil temperature (Φ)] 

 

  λ   (0, 1)    (1-Φ/ΦИN)  
.  « »    

   .     
           

. 
 

 
 

 9 –  (0,1)    (1-Φ/Φ_N)   [Defectiveness 

scale (0.1) according to the ratio (1-Φ / Φ_N) for oil cooler] 

 

      [11].  
 60-63 3/        

  .       
    (6)μ 

                        .                                                             (6) 

 

  10      
 61.7-62.5, 3/      (Θ)    5%-

     (Θδ). 
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 10 –      61.7 – 62.5, 3/    

  (Θ)    5%-      (Θδ) ДThermal 

efficiency coefficients in the range 61.7 – 62.5 cmph for normal operating conditions (Θ) and with the 

introduction of 5% disturbance in oil temperature (Θδ)Ж 
 

       Д12Ж, 

 (7)μ                           .                                                          (7) 

 

  11      
 61.7-62.5, 3/      (Ω)    5%-

     (Ωδ). 
 

 
 11 –      (61.7 – 62.5, 3/ )   

  (Ω)    5%-      (Ωδ) ДThermal 

efficiency indicators in the range 61.7 – 62.5 cmph for normal operating conditions (Ω) and with the introduction 

of 5% disturbance in oil temperature (Ωδ)Ж 
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Abstract – The article deals with the results of empirical modeling of the oil system of the main 

circulation pumps of a nuclear power plant, designed for oil supply to support bearings and their 

cooling. The empirical model extends the industrial monitoring platform with a sliding linear 

predictor to maintain the operational safety and operability of the MCP. The initial data for the 

predictor are the controlled parameters of the MCP. 
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