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Characteristics of DC 48[V] telecommunication power supply
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Abstract - The AC-DC converter, which has
three-phase AC power as input and isolated DC
power as output is used for the regulated DC power
supply of the telecommunication power processing
system for several kilowatt class applications. The
conventional DC power supply for the
telecommunication power system comprises a PWM
rectifier with sine-wave shaping input current unity
power factor and a DC/DC converter connected to the
PWM converter, which obtains DC 48[V]. Since power
passes through these two power stage converters, the
conversion power loss is difficult to provide high
efficiency. To resolve these problems, this paper
presents a new PWM rectified as a 1-stage power
conversion method. It simulation and experimental
results as proved from a practical point of view that
92.1{%lof conversion efficiency and input current
which can meet harmonics regulation of the Class-A
in IEC61000-3-3 are achieved.
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Fig. 1 Conventional three-phase AC-DC power converter
circuit for telecommunication energy plant.
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Fig. 2 Proposed three-phase AC-DC power converter
circuit for telecommunication energy plant.
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Fig. 3 Relation of volts altemating current and duty factor( 4=0)
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Fig. 4 Relation of volts altemating current and duty factor
( 4 for use condition)
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Fig. 5 The generational process of on/off signal
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Table. 1 Circuit parameters using experimental and simulation

AC voltage 3%/200{ V] /60{Hz]
Switching frequency 24[kHz]
Condensers{ Crs, Csr, Crz) | 3.3[uF]
Turn-ratio of transformer 29:12
Smoothing reactor( Ly) 100(uH]
Smoothing condenser{ Co) 1680[4F]

; Output power 1.4[kW]
(voltage/current) (56[V1-25[A))

| Dead time 1.0[gs]
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Fig. 6 Comparative appearance of proposed rectifier(lower side)
and conventional rectifier (top side)
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Fig. 7 Experimental waveforms of input voltage and current
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Fig. 8 Transient waveforms of charge load
(load current 26[A] to O{A])
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Fig. 9 Transient waveforms of charge load
(load current O[A] to 26[AD
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Fig. 10 Characteristics of Actual efficiency and power-factor
with load current
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