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



          











         












































          

without compromising the plant’s operations. Such improvements 




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



  

     



              

–

–











  





          





     











  














               



           

operating as peak or reserve capacity. A new capacity subscription charge of 1730.40 €/MW, 








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



            

           

           

           


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



              

          





           













             

 



Finland’s 









   








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



           

      

      





          





 





             



–






















          





  

           











              












           



          

         

















of the plant’s raw water intake.



  



 

       







           

            

          




















         
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  

          





            

           

       



(Hlaváček and 










            



       





          

to the plant’s auxiliary water consumption and electricity demand. Variations in 





         

   (Hlaváček and Vagenknechtová    









          



         





           







         



          

          








        





            

          





      and the operating characteristics of the plant’s water 

(Hlaváček and Vagenknechtová 2024)



           

          

          



(Hlaváček 









          



(Hlaváček and Vagenknechtová 2024; Van Nguyen and Pirouz

          

          

           

           

(Ali et al. 2020; Hlaváček and Vagenknechtová 2024)



     








         

          









            







–







        

           

    



             

















–












         



          

  

       



     –      



          



          













         

            









 

           

            
















        

           

–


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
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             
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













            





          

    
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          







           





–



         







         



    



      stage “barrier system”, where each stage 



         

           
















          

          

        

           

    



           
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





















      





    














        



          

      –     



           

       







          

            

         



(Pan et al. 2020; Paraschiv, Paraschiv and Șerban 2023)









          –

     







–

          



 


















 

           

             



–





           

     

  

          



            

            





            



         


















          









   

        











–

speed control. (Sȃrbu and Valea 2015; Sȃrbu, Mirza and Muntean 2022)

          



   

–

   


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and operational practices (Lavrič, Drobnič and Fišer 2024; Garcia et al. 2023).
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










   –        









    

(Sushma et al. 2023; Cvetković et al. 























          

  




















         



       
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 

           





      

             










–























               

These dirt separators, referred to as “mud pockets” in plant terminology, remove 







         












℃ 



   








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

  











             











             











      














       –



             





              



          




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           

          

          














        













           





          



           











        



𝑃in = √3 ∙ 𝑈 ∙ 𝐼 ∙ cos 𝜙 (1)
𝑃in[kW]𝑈[V]𝐼
  [A]   cos 𝜑          
          





          












𝑃in = 𝑃out𝜂  (2)
𝜂𝑃out𝑃in 




          



 



 𝑃𝑓1𝑃𝑓2 = (𝑓1𝑓2)3  (3)
𝑃𝑓1𝑃𝑓2𝑓1𝑓2


         



          





𝐸a = 𝑃𝑓 ∙ 𝑡 (4)
  𝐸a      𝑃𝑓   











           

        



𝑆𝐸𝐶i = 𝐸i𝑉MB  (5)










          






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

























































































 


















         















          –











 












            







–





  


  

   

   

   

   

   

   

   

   

   

   

   

   

   













            












            



      







   



      









–





  


  

   

   

   

   

   

   

   

   

   

   

   

   


  












   

     









         





      









–

the plant’s heat production was completely suspended for several days. These sh







           

         







             

           

          

           










             







          





         









            





















   

 





           

     








     







     







           

   

           

           





        







   









 



    

 



    

  



    









    










           

             

            



























 


































 









      



       





          







             











 










           



             









          

  









          







 

 

 



           

       












           

     

            







        





            







 



           



            

           



           

           





–




















           

          





            

        



        




































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               

           







            



     

        



      

             
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           





          

     

         





            

match the plant’s 

        
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           

         







           

         

         





            

         

          



            

          





            




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Appendix 1. Electricity consumption calculation of raw water pumps 03UA

Pump type Function Position Motor nominal power P2 [kW] Voltage [V] Current [A] cos phi

Motor 
efficiency 
[%] P1 [kW] Frequency factor Nominal flow [m3/h] Operating hours [h] Energy consumption [kWh/a] Energy consumption [kWh/a] Operating hours on 28.4.2026 Energy consumption [kWh/day]

Nominal Nominal Full load calculated full load f [-] Estimation Estimation (f control) measured operating point of f on 28.4.2026 measured operating point of f on 28.4.2026
Submersible borehole pump Raw water pump 03UA10D001 4 400 9,6 0,8 5,32 0,1 17 8650 46 13843 24 38

0,25 8650 719
0,5 8650 5753
0,75 8650 19417

1 8650 46025
Centrifugal pump Pressure boosting pump03UA10D002 5,5 400 11 0,9 87,5 6,29 0,1 16 8650 54 27838 24 77

0,25 8650 850
0,5 8650 6796
0,75 8650 22938

1 8650 54371
Centrifugal pump RO high pressure pump03UA10D003 11 91,2 12,06 0,1 30 8650 104 2817 24 8

 0,25 8650 1630
0,5 8650 13041
0,75 8650 44015

1 8650 104331
Centrifugal pump CEDI pump 03UA62D001 5,5 89,2 6,17 0,1 17 8650 53 2927 24 8

0,25 8650 833
0,5 8650 6667
0,75 8650 22501

1 8650 53335

Total minimum 258 kWh/a
Total maximum 258063 kWh/a
Total 28.4.2026 132 kWh/day
Total based on 28.4. f 0 kWh/a (8650 h)



Appendix 2. Electricity consumption calculation of CEDI-modules 03UA
P [kW] Modules in use P modules total [kW] Nominal flow [m3/h] Nominal flow total[m3/h] Operating hours [h] Energy consumption [kWh/a] Operating hours on 28.4.2026 Energy consumption [kWh/day]

CEDI modules 03UA63N001-N005 1 1 1 3,3 3,3 8650 8650 24 72
2 2 6,6 8650 17300
3 3 9,9 8650 25950
4 4 13,2 8650 34600
5 5 16,5 8650 43250

Total minimum (1 module) 8650 kWh/a
Total maximum (5 modules) 43250 kWh/a
Total 28.4.2026 72 kWh/day (three modules)
Total based on 28.4. f 0 kWh/a (8650 h, three modules)



Appendix 3. Electricity consumption calculation of chemical dosing pumps 03UA

Pump type Function Position P1 [W] Frequency [HZ] Frequency factor
Operating hours [h]
(estimation) Energy consumption [kWh/a] Operating hours on 28.4.2026 [h] Energy consumption [kWh/day]

f [-] measured operating point of f on 28.4.2026
Chemical dosing pump NaOH dosing pump 03UA11D001 25 50 0,1 8650 22 24 0,048

0,25 54
0,5 108

0,75 162
1 216

Chemical dosing pump PAX dosing pump 03UA12D001 24 50/60 0,1 8650 21 24 0,242
0,25 52

0,5 104
0,75 156

1 208

Total minimum 42 kWh/a
Total maximum 424 kWh/a
Total 28.4.2026 0,29 kWh/day
Total based on 28.4. f 0 kWh/a (8650 h)
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