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A New Control Scheme of the Line-Interactive UPS Using the
Series Active Compensator
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Abstract - This paper presents a three-phase Line-Interactive uninterruptible power supply (UPS) system with
series-parallel active power-line conditioning capabilities, using synchronous reference frame (SRF) based controller, which
allows an effective power factor correction, source harmonic voltage compensation, load harmonic current suppression, and
output voltage regulation. The three-phase UPS system consists of two active power compensator topologies. One is a
series active compensator, which works as a voltage source in phase with the source voltage to have the sinusoidal
source current and high power factor under the deviation and distortion of the source voltage. The other is a parallel
active compensator which works as a conventional sinusoidal voltage source in phase with the source voltage, providing
to the load a regulated and sinusoidal voltage with low THD (total harmonic distortion). The control algorithm using SRF
method and the active power flow through the Line-interactive UPS systems are described and studied. The simulation
and experimental results are depicted in this paper to show the effect of the proposed algorithm.
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Fig. 4 Block diagram of the voltage control for the series
active compensator
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Table 2 Experiment system parameters

I m": Paramelers Value
Source Voltage (Via, Vib, Vic) 80V, 60Hz
Line impedance (Ls, Rs) 3mH, 0.032
DC-link Capacitor 14600uF
DC-link Voltage 150V
L1, RIf, CIf 1.3mH, 19, 100uF
12, R2f, CIf 0.6mH, 12, 126uF
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Fig. 16 Conventional Line-Interactive UPS when source
voltages increase 20 %. (Via : Input voltage, Vfa : Output
voltage, Vea : Converter output voltage, Isa : Input current, lald
© Load current)
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