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Abstract.  Optimal utilization of complex processes 
involves real-time operational optimization and schedul-
ing, especially in cases where the production line con-
sists of both continuous and batch operated unit pro-
cesses. This kind of real-time optimization requires pro-
cess models which can be computed significantly faster 
than real-time. Iterative balance calculation is typically 
far too slow for these cases. This paper presents a meth-
od for converting an iterative balance model to a directly 
calculating model suitable for on-line process optimiza-
tion. The approach is demonstrated with the first unit 
process in the copper smelting line, the flash smelting 
furnace (FSF). The method consisted of formulating an 
equation group based on the constrained FSF HSC-Sim 
model and solving the unknown parameters and static 
states with use of a symbolic calculation software. The 
solution was implemented as a function whose calcula-
tion time fulfilled the requirements for scheduling use. 

Introduction 
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1 Examples of Industrial 
Process Optiomization and 
Scheduling 
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2 Copper Production Line 
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Figure 1:Flow sheet of copper process at Boliden Harjavalta [22]. 

3 Model Conversion 
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3.1 Legacy model 

3.2 Method for derivation of fast  
calculating model 
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Figure 2: A comparison between analytical solution results with blue line and iteratively calculated  
HSC-Sim results with red line. 

4 Model Validation and 
Discussion 

4.1 Similarity to legacy model 

4.2 Calculation time 

5 Model Utilization 
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Figure 3: Direct input output model utilized in  
scheduling. 

5.1 Direct input output 

5.2 Closed analytic solution 

5.3 Model based schedule calculation 

Figure 4: Closed analytic solution utilized in scheduling 
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Figure 5: A plausible schedule of an optimization  
algorithm. 

Figure 6: Outcome of example routine including both 
needed process feeds and matte state. 

6 Conclusions 
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