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Design and development of a three-phase balanced power electronic converter for
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Abstract: As a non-linear and irregular load, the high-power electric arc furnace is directly connected to the
power grid through the transformer, which will cause lower power factor and harmonic problems, not only causing
increased power consumption, but also requiring greater power grid capacity support under the same power
consumption. This power supply mode makes it possible to control the furnace temperature only by controlling
the electrode rise and fall through the sensor collecting phase voltage and current. This control mode has many
problems such as insufficient reliability, but also easy to cause the furnace condition instability, high energy
consumption. In view of these problems and shortcomings, a three-phase balanced power electronic converter for
energy saving power supply of arc furnace is proposed. According to the load characteristics of electric arc furnace,
the power electronic rectifier and inverter technology can restrain the flicker and high harmonic of electric arc
furnace, improve the power factor, and eliminate the impact and pollution on the power grid. At the same time, it

can save energy and reduce the loss of graphite electrode.
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Fig. 1 Original power supply diagram of the system
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Tab. 1 Equipment parameter list

SHATR SHHUE

ZIIMANHIE /V AC 85 (=HD
RETEAN LI /A <700
K kV-A 100
FELB 5] 2H /mm 130
K B AZ /mm 65
FHaR AR
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Fig. 2 Diagram of improved power supply scheme
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Tab. 2 Power supply device parameter
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Fig. 3 Main loop topology of power supply device

Input Requirements

Control Algorithm Sine-Triangle

DC Link Voltage (Vdc) 160 \%
Blocking Voltage 600 A%
Output Current (lout) 333 Arms
Output Frequency 50 Hz
Switching Frequency 5000 Hz
Modulation Index 0.8

Power Factor cos () 0.9

Load Type Inductive Load
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Fig. 4 Power device configuration
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Fig. 5 Thermal simulation results
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Fig. 8 Current equalization control principle
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Fig. 9 Calculation principle of phase voltage reconstruction
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Fig.3 Switching angle trajectory diagram when 0.1 < M < 1.15
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Fig. The trend of frequency amplitude of each swing during the variable speed process
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Fig. 11 Current waveform in the original power supply furnace
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Fig. 12 Current waveform in the Improved power supply furnace



