SPC-08-75 IEA-08-13

HARHE I o N — 2 O &~ 7 % VT
SV = T o OIRRE

N S S L

— (RREEARNE )

A Smoothing Capacitance Reduction for a Single-Phase Isolated Converter
using Center tap
Fumihiro Hayashi™, student member, Jun-ichi Itoh, member (Nagaoka University of Technology)

This paper proposed a reduction method for the smooth capacitor for the single-phase isolated DC to AC converter using
the transformer with center tap. Recently various methods have been proposed to the method to reduce smoothing capacitor of

the single-phase converter. The proposed circuit realizes a DC active filter function without increasing the number

of the switching device because the energy buffer capacitor is connected to the center tap and the capacitor

voltage is controlled by the common mode.

This paper describes the feature of the proposed circuit, control strategy and simulation and experimental

results. As a results, the value of the smoothing capacitor can be reduced by 1/7 at 1kW output power.
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Fig. 1. Conventional Circuit.
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Fig. 2. Conventional circuit with a passive filter.
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Fig. 3. Conventional circuit with a DC active filter.
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Fig. 4. Proposed circuit.
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Tablel. Comparing of device number

and capacitance of capacitor.

Device DC Link
Number Capacitor
Conventional Circuit 8 X
Conventional Circuit
With Passive filter 8 A
Conventional circuit
With DC active filter 10 ©
Proposed Circuit 8 O
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Fig.5. Current distance of the proposed circuit.
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Fig.6. Control block diagram for the DC side
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Table 2. Simulation parameters.

Output power 1[kwW]
Output frequency 50[Hz]
Output Voltage 200[V]
Switching frequency 10[kHz]
AC Link frequency 10[kHz]
Active filter inductor 5[mH](4%)
Active filter Capacitor 440[pF]
DC link capacitor (Proposed circuit) 110[uF]
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Transfer Voltage(Closeup)[V]
400— : :

Center tap Voltage(Closeup)[V]

5[ms/div] 0.05[ms/div]
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Fig.7  Simulation waveforms of the transfer

voltage and center tap voltage.
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Fig.9. Simulation results of the proposed
circuit. (Cpce=110pF).
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Table 3. Experimental parameters.

Output power 1[kw]
Output frequency 50[Hz]
Output Voltage 200[V]
AC Link frequency 10[kHz]
Active filter inductor 5[mH](4%)
Active filter Capacitor 440[uF]
DC link capacitor (Proposed cirucuit) 110[pF]
DC link capacitor(Conventional circuit) 2200[pF]
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Fig.10. Experimental result of Transfer voltage
and center tap voltage.
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Fig.11. Harmonics analysis of transfer voltage.
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Fig.12. Experimental results. (without active filter)
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