Electric arc furnace model
The developed EAF model is based on the non-linear differential equations as outlined in [1], which models the non-linear characteristics of the electric arc as pictured in Fig. 1a. The equations representing the arc voltage (v) to arc current (i) are shown below, where r is the arc radius:
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The parameters ki, r and n characterize the arc under a given operating condition. In reality, this V-I characteristic shows much more “noise” due to the unpredictable and chaotic nature of the load. Fig. 1b shows a more realistic EAF V-I characteristic. 
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Arc Data Setting:
Parameters k1 to k3 can be selected to obtain the EAF settings, such as active power, reactive power and power factor close to what were measured in the practical system. As the EAF model is sensitive to the system connected, parameters k1 to k3 may need to be re-tuned if the system configuration changes. The EAF model is designed to be able to take the inputs parameters as variables so the optimization routines of PSCAD can be used to expedite the process. 

Modulation Type setting:
The randomness feature of the EAF model is simulated by adding certain sinusoidal and Gaussian noise.  The magnitude/frequency of sinusoidal modulation and the standard deviation of Gaussian function can be specified. Each phase can be independently controlled.

It is important to note that it is impossible to get a simulation case to match the observed results perfectly due to the nature of the problem. The important thing is to capture the essential features and the trends of a practical arc furnace.
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Fig. 1 Ideal and actual V-I characteristic of an EAF 
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