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Development of electrolytic capacitor less Photo Voltaic grid connected inverter with boost-up type active buffer.
Hiroki Watanabe™®, Kazuhiro Koiwa, Jun-ichi Itoh (Nagaoka University of Technology)
Yoshiya Ohnuma, Satoshi Miyawaki (Nagaoka Power Electronics Co.Ltd.)

This paper discusses a circuit configuration for a single-phase voltage source inverter that features power decoupling
function. Generally, the converter connected to a single-phase grid has bulky DC link capacitor such as electronic in order to
decouple the power ripple with a twice frequency that of the power supply. The power ripple in the proposed circuit is
compensated by an active buffer with small capacitors. In this paper, the fundamental operations of the proposed converter
are confirmed by experimental results. Then, the proposed converter is evaluated with the maximum power point tracking in
a grid connection. Form the experimental results, the output current THD is 3.51%, the ratio of the input current is 14.3% and
the output power factor is over 99%. In addition, the buffer reactor inductance value is reduced to 77% when the carrier
frequency is 64kHz. Finally, from the loss analysis results, the switching loss was confirmed to increase by increasing the
switching frequency.
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Fig.4. Relationship between buffer inductance and carrier
frequency.
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Tablel. Experimental condition.

Rated Power Py 200w
Input voltage Vi, 36V
Grid voltage Vout 200V
Grid frequency f 50Hz
Switching | DC/DC converter 150kHz
frequency faw | Active buffer , Inverter 16kHz
Response ACR(active buffer) 4000rad/s
angular ACR(Inverter) 4000rad/s
frequency AVR 50rad/s
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Fig.8. Experimental results of the power decoupling control.
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