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Abstract: The design of safe industrial controllers is one of the most important domains 
related with Automation Systems research. For this purpose, there are used some important 
synthesis and analysis techniques. Among the analysis techniques two of the most important 
are Simulation and Formal Verification. In this paper these two techniques are used together 
on a complementary way.  For the successful application of these mentioned techniques the 
plant modelling is crucial, so the understanding and modelling of the plant behaviour is 
essential for obtaining safe industrial systems controllers. The paper focuses on the plant 
modelling and its impact for Simulation and formal verification of real‐time Industrial 
Controllers. A two step approach is used: first, the use of Simulation and, second, the use of 
Formal Verification of Industrial Systems Specifications. The specification and plant models 
used for each technique are described. Simulation and formal verification results are 
presented and discussed. The approach presented in the paper makes it possible to deal with 
real industrial systems, and obtain safe controllers for hybrid plants. This paper puts forward a 
systematized approach for safe controllers design, based on Simulation and Formal Verification 
techniques. Modelica modelling language and Dymola simulation environment is used for 
Simulation purposes and Timed Automata formalism and UPPAAL real‐time model‐checker are 
used for Formal Verification purposes.   
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










 




 


























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
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


 

 

 


 




 









 




 


 


 

 

 


 










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


















 











 


 

 

 

 


 

 



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



 

 

 

 

 

 



     
     

      





             

             

              






           

             


























 




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











 





 






 



 








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
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


        





 

                    

    



   


             

 

    


  




    


 

    

            

 






 



 












 



 

 

 

 










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


 

 


 



















 

 

 




 















 

 





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
























 



























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 

 

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
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








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
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












 





 














 

















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














































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










































































































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