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Abstract.  Increasing market demands on quality of the 
steel, steel price and production times are leading to 
introduction of many technological innovations regard-
ing the electric arc furnaces (EAFs). One of the areas with 
significant potential is also advanced computer support 
of the EAF process, which allows data acquisition, ad-
vanced monitoring and proper control of the EAF.  
In the most advanced form of such system, its basis can 
be represented by mathematical process models, capa-
ble of online estimation of the crucial process values, 
which are otherwise not measured, such as chemical 
compositions and temperatures of the steel, slag and 
gas.  
In this paper, idea and development of all key EAF-
process models (electrical, thermal, mass-transfer and 
chemical), which are used for estimation of the unmeas-
ured values, are presented.  
The validation results that were performed using opera-
tional EAF measurements indicate high levels of estima-
tion accuracy, which allows the usage of these models in 
broader environments, for either soft sensing and moni-
toring or process optimization and decision support. 

Introduction
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1 Modelling of the EAF 
Processes 
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2 Modelling Technique 

2.1 General 

Figure 1: Schematic presentation of the developed EAF 
models. 
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2.2 Model properties 

Figure 2: Division of the EAF layout to different zones. 
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3 Results 

Figure 3: comparison between measured and simulated 
values for initial (1st) and enpoint (2nd) steel 
mass, power on time (3rd) and bath  
temperatures (4th). Black squares and grey  
circles represent measured and simulated mean 
values, while black and grey triangles represent 
measured and simulated standard deviations, 
respectively. 

Figure 4: comparison between measured and simulated 
endpoint chemical compositions of the steel. 
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Figure 5: comparison between measured and simulated 
endpoint chemical compositions of the slag. 

Figure 6: energy balance of the EAF as obtained by the 
proposed model. 

4 Practical Applications of the 
Model 
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Ave.

Min.

Max.

n = 40 charges

Electric energy
467 kWh/ton (61.2%)

Oxygen burners
70 kWh/ton (9.2%)

Chemical reactions
201 kWh/ton (26.4%)

Electrodes
16 kWh/ton (2.1%)

Combustibles
8 kWh/ton (1.1%)

Off-gas
121 kWh/ton (15.9%)

Cooling
114 kWh/ton (15.0%)

Electrical losses
35 kWh/ton (4.6%)

Slag
42 kWh/ton (5.5%)

Other losses
58 kWh/ton (7.6%)

Liquid steel
391 kWh/ton (51.4%)

Total energy input
762 kWh/ton (100%)
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5 Conclusion 
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