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A Comparative Study of AC/DC Converters

For High-Power DC Arc Furnace
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II. STRUCTURE AND CONTROL OF THE DC ARC
FURNACE SUPPLIES

A. Classical AC/DC Converter

Classical supplies for dc arc furnaces use full-bridge thyristor
rectifiers [Fig. 1(a)] connected to medium voltage (33 kV) with
special coupling transformers. This special coupling is used to
get a pulse number p = 24 for the rectifiers. At the output,
each rectifier is connected to the anodes with inductor in se-
ries. Usually, the inductor value is 250 pH. The arc voltage is
controlled by the cathode height and the current is controlled by
the thyristor rectifiers. The switching frequency of thyristors is
fixed by the frequency of the power network and then the band-
width of the current control loop is limited. In classical supply,
the operating mode is a constant current control with an average
arc voltage controlled by the cathode position [3].

Fig. 2(a) shows the output waveforms for a classical supply
using thyristor rectifier. In this case, the arc furnace capacity is
100 tons, and the power level is 100 MW. The scraps are charged
in two times and the tap-to-tap time is about 45 min.

At t = 0, the first scraps basket is charged into the furnace,
and we have five operating sequences.
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