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Experimental Verification of DC to Single-phase AC grid-connected inverter
with Boost Type Active Buffer Circuit Operated in Discontinuous Current Mode
Tomokazu Sakuraba, Student member, Hoai Nam Le, Student member,

Jun-ichi Itoh, Senior member (Nagaoka University of Technology)

A circuit configuration for a single-phase inverter with a power decoupling capability operated in discontinuous current mode
(DCM) is proposed in this paper. The inverter connected to a single-phase grid requires the power decoupling capability to
compensate a power ripple with twice the grid frequency. Bulky capacitors are used as a DC-link capacitor in a conventional system.
On the other hand, the proposed active buffer, which operates without an additional inductor for a buffer circuit, uses ceramic
capacitors instead of an electrolysis capacitor. In this paper, a control method for the power decoupling circuit operated in DCM is

introduced. In addition, the validity of the proposed circuit is experimentally demonstrated by a 600-W prototype. As an

experimental result, the input current ripple at twice the grid frequency is suppressed from 80.3% to 2.0%.
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Table 1. Circuit parameters of the prototype.

Rated power P 600 W
Input voltage Vin 150 vV
DC-link voltage Vie 300V
Buffer average voltage |  Vius ave 400 V
Switching frequency fow 20 kHz
Ch 55.6 uF
Capacitance i E
Cue 57.2 uF
Inductance Lioost 56.6 uH (Critical condition:87.9 puH)
Ly 5.3 mH (%Z=2.5%)
o . Si~S4 Rohm, SCH2080KE
Switching device — -
Sup~Swn Fuji electric, FGW30N60VD
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Fig. 7. Experimental waveforms.
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