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Three-phase four-wire shunt APF-STATCOM using a four-leg converter
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Abstract:
currents and reactive currents under non-ideal mains voltage conditions and can be used for three-phase three-wire or four-wire

A new detection method for harmonic and reactive currents is proposed, which can detect positive fundamental active

systems directly. The distortion phase control tache is included in the proposed method in order to lock positive fundamental voltage
phase. A decoupling control strategy is also presented to compensate positive fundamental reactive power absolutely in the case of
unbalanced or distorted voltage. On the basis of the proposed detection method and control strategy, the three-phase four-wire shunt
APF-STATCOM using a four-leg converter can realize harmonic elimination, reactive power and load imbalance compensation
simultaneously under unbalanced non-linear loads and non-ideal mains voltage conditions. The theoretical analysis verifies the
correctness of the proposed detection method. Simulation results based on Matlab/Simulink show the feasibility, the excellent
dynamic performance and the good reactive power response of the proposed detection method and control strategy.

Key words: detection; harmonic, reactive and load imbalance compensation; active power filter(APF); static synchronous

compensator(STATCOM)
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Fig.1 Power circuit of the three-phase four-wire
APF-STATCOM
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Fig.2 Schematic diagram of proposed detection method
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Fig.3 Block diagram of the proposed control strategy
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Tab.1 THD values of load currents and mains currents under
unbalanced mains voltage condition
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Fig.4 Unbalanced mains voltage simulation results
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Fig.5 Distorted mains voltage simulation results
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Fig.6 Unbalanced-distorted mains voltage simulation results
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