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Abstract

In this paper, a bi-directional UPS with the performance of active power filter has been proposed.
The operation of the proposed system can be divided into two modes, such as the active power filter
mode and the battery back-up power mode. To improve the transient response for the effective
compensation of harmonics and reactive power in active power filter mode, a novel closed-loop
control strategy is used to calculate the reference current instantaneously. Finally, the performance
of proposed UPS is verified by the simulation and experimental results.
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Fig. 1. Proposed system construction.
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Table 1. Specifications of the proposed system.

Constants Values

DC voltage 380[V]

Input voltage 220[V]

Output voltage 220[V1]

Rating 5[kVA]

AC reactor 1.0[lmH]

AC capacitor 400[ ¢ F]

DC capacitor 5000[ # F]
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Fig. 4. Simulation results with the diode rectifier
load : (upper) Utility line current. (middle)
Load current. (lower) Converter output
current.
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Fig. 5. Simulation results with the diode rectifier
load (upper) Utility source voltage.
(middle) Output voltage. (lower) Battery
voltage.
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Simulation results with the diode rectifier
load under the load change : (upper) Utility
line current. (middle) Load current. (lower)

Converter output current.
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