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Fig.1 Active power compensation for three-phase
load in delta-connection mode
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Fig.2 Vector diagram of balanced compensation
for single-phase load in positive- and
negative-sequence system voltages
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Fig.3 Schematic diagram of unity power
factor compensation
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Fig.4 Schematic diagram of symmetrical
positive-sequence compensation
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Fig.10 Phase voltage and current waveforms after
symmetrical positive-sequence compensation
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Fig.11 Current waveforms of unbalanced
three-phase load
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Fig.17 Three-phase current waveforms of
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Fig.16 Wiring diagram of unbalanced load compensation system for electric arc furnace
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Balanced compensation for unbalanced load in condition of

asymmetrical voltage
WANG Yi,LIU Jianzheng
(State Key Lab of Control and Simulation of Power Systems and Generation Equipments,
Department of Electrical Engineering, Tsinghua University, Beijing 100084, China)

Abstract: The method for compensating the unbalanced load in condition of asymmetrical power system
voltage is studied. It is pointed out that,the Steinmetz balanced component compensation method cannot
realize the balanced compensation for the unbalanced three-phase load current in the condition of nonideal
system voltage. A degree of freedom for reactive power compensation is added to the ideal Steinmetz
compensation theory and a method for calculating the compensating admittance is proposed,which converts
the three-phase load current compensation into the unity power factor compensation and the positive-
sequence current compensation in the condition of asymmetrical system voltage. A system control scheme of
STATCOM in delta-connection mode is given for the unbalanced load compensation in condition of arbitrary
system voltage. The effectiveness of the proposed method is verified by PSCAD/EMTDC simulation and
site test.
Key words: nonideal system voltage; unbalanced load; unity power factor compensation; positive-sequence

compensation
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