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[The share of actual discharges of copper ions from the level of regulatory permissible discharges (VAT)] 
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 ( )    ( )   ( . 5). 
 

 
 

 5 –   ,    - μ  
1 –       ν 2 –     

ν 3 –       ; 4 –     
,  ν 5 –   ДIЧЭОЫКМЭТШЧ ШП ЭСО RШЬЭШЯ NPP, ЭСО TЬТЦХвКЧЬФ ЫОЬОЫЯШТЫ КЧН ЭСО 

cooling reservoir: 1 – recharge of the primary circuit and other technological needs; 2 – water intake for 

equipment cooling; 3 – discharge of heated water and treated waste water; 4 – filtration of water through the 

body of the dam, cooling reservoir blowing; 5 – cooling reservoir feeding] 
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  [Dynamics of the average annual differences in the content of copper ions in the water of 

the outlet and supply channels] 

 

        
     -       

0

0,005

0,01

0,015

0,02

0,025

0 0,005 0,01 0,015 0,02Ко
е

т
 

о
о

 
ед

 
 о

т
од

е
 к

ле
, 

/д
3
  
 

Ко е т  о о  ед   под од е  к ле, /д 3   

0

0,0005

0,001

0,0015

0,002

0,0025

0,003

2000 2005 2010 2015 2020

о
т

 
ко

е
т

 
о

о
 

ед
, 

/д
3

 



       35 

  , № 4(37) 2020 

,       , 
 -    ,    2002 .  

201λ .         
      -  ( . 8) 

 -  .    
,   MS Excel,  ,    

       μ в = -0,177б + 0,0033,   
    (0,1λ74)   . 

 

 
 8 –            

 -  ДDОЩОЧНОЧМО ШП ЭСО МШЧЭОЧЭ ШП МШЩЩОЫ ТШЧЬ ТЧ ЭСО аКЭОЫ ШП ЭСО TЬТЦХвКЧЬФ ЫОЬОЫЯШТЫ ШЧ 
their content in the cooling pond] 

 

 ,       
 -         

  . ,       
   ,       ,   

        
            

     200λ-2015 .,   
            
 0,001λ / 3

   0,0036 / 3.    
  -      

    ,     
0,001 / 3 

[22].
 

       
,         

  «   » Д23Ж.     
         

 ,    . - -  (   
 ,   )  . ,     

    . 
,    λ,   , ,   

     - μ   
 200λ-2014 .,    2016 .     

   № 1,      
  ,         

   ( . - - )        
  ,     .  

0

0,001

0,002

0,003

0,004

0,005

0 0,002 0,004 0,006 0,008 0,01 0,012 0,014 0,016

Ко
е

т
 

о
о

 
ед

 
 

од
е 

Ц
л

ко
о 

од
о

л
, 

/д
3
 

Ко е т  о о  ед   оде одое -о л д тел , /д 3 



36   .  

  , № 4(37) 2020 

 
 λ –       , .  [Content of copper ions 

in the Tsimlyansk reservoir water, LOC units] 
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Abstract – Technogenic pollution of environmental objects determines the relevance of work on 

the analysis of ensuring environmental safety requirements during the operation of nuclear power 

plants when copper ions enter water bodies with discharges from nuclear power plants. The paper 

analyzes the dynamics of both actual discharges of copper ions for Balakovo NPP, Novovoronezh 

NPP and Smolensk NPP (t / y), and in fractions of the normative permissible discharges for this 

heavy metal (%). The absence of violations of environmental safety requirements is shown. A 

more detailed analysis was carried out for the Rostov NPP. It is shown that the modernization of 

the turbine condenser pipe systems of the power unit No. 1 led to a sharp decrease in the flow of 

copper ions into the cooling pond from the nuclear power plant. Analysis of the toxicant content 

dynamics in the water of the cooling reservoir and the Tsimlyansk reservoir did not reveal the 

effect of the influx of copper ions from the cooling reservoir with filtering water on their 

concentration in the reservoir water. 

 

Keywords: nuclear power plant, discharges, content of copper ions in water, cooling pond, 

Tsimlyansk reservoir, pollutant, correlation regression analysis. 

 
 

https://минприродыро.рф/projects/19/

