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Design of Input - Qutput Filter of Single Multifunctional UPS
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E-mail

Abstract

A design for the input filter and the output filter
of a single-phase UPS system is proposed. And
also, this paper describes a reduction of the DC
voltage ripple of a single-phase UPS. The input
power of proposed UPS fluctuates with twice
frequency of the utility source, which causes DC
voltage fluctuation, The reduction of the DC voltage
fluctuation requires a large DC link capacitor. The
proposed method uses a LC series resonant filter
paralleled with a conventional smoothing capacitor.
The effectiveness of the proposed method was
confirmed by simulation results.
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Fig. 1 Equivalent circuit of DC input filter.

GDidc,n

3) LC-LC 9&8¥EE 9 ¥4 4

Table 1 Design conditions of input and output
filter.

DC input voltage Vdc = 380(V)
RMS value of output voltage of power converter

VO,RMS = 220(V)
RMS value of rated load current 2-n. RMS = 20(A)
Qutput frequency of power converter f o =60(Hz)
Switching frequency of power converter f s =60x160(Hz)
Current ripple factor of DC input filter inductor K i =02

Voltage ripple factor of DC input filter capacitor K v = 001
THD = 5%
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Fig. 3 Harmonic spectrum of DC input current and
battery current.

Fig. 4 Converter output voltage and filter output
voltage.
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Fig. 5 Harmonic spectrum of converter output
voltage and filter output voltage.
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Fig. 6 Power circuit with LC series resonant filter.
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Fig. 8 Harmonic spectrum of DC input current and
battery current.

Fig. 9 LC series resonant current and smoothing
capacitor current.

Fig. 10 Harmonic spectrum of LC series resonant
current and smoothing capacitor current.

Fig. 11 Converter output voltage and filter output
voltage.

Fig. 12 Harmonic spectrum of converter output
voltage and filter output voltage.
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