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Experimental Verification of an electrolytic capacitor less grid connected inverter with an Active Buffer
Hiroki Watanabe, Student Member, Kazuhiro Koiwa, Student Member, Jun-ichi Itoh, Member (Nagaoka University of Technology)
Yoshiya Ohnuma, Member, Satoshi Miyawaki, Member (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 is required to decouple the power ripple with a twice frequency that of the
power supply. The proposed circuit compensates the single-phase power ripple by using 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 (MPPT) in a grid connection. From 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%.

F—T— K BIEA LA, REER, BAREIRE), Bkl B E(MPPT)

Keywords : voltage source inverter, grid connected, single phase power ripple,
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Fig.3. Method of the maximum power point tracking.

Tablel. Experimental condition.

Rated Power Pout 200W
Input voltage Vin 36V
Grid voltage Vout 200V
Grid frequency f 50[Hz]
Carrier DC/DC converter 150[kHz]

frequency fsw/ active buffer , Inverter|  16[kHz]
ACR(active buffer) | 4000[rad/s]

Response
angular ACR(Inverter) 4000[rad/s]
frequency AVR 50[rad/s]
o : o]
Input voltage V.n(50V div) | 5[ms/div]
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(b) Capacitor voltage and buffer inductor current waveforms.

Fig.4. Experimental results.
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Fig.5. Load characteristics.
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Fig.7. Experimental result of MPPT.

EDRE, Na—Ik, FRE— (77747 3y 7 7ElKE
BHY HHAMIEHD CIAC 23— OFEHERGE] | TRk 24 F
EBELBREA I EE A KRS, Vol., No. A-78, pp.  (2012)
Y. Ohnuma, J. ltoh: "Comparison of Boost Chopper and Active
Buffer as Single to Three Phase Converter”, IEEE ECCE2011, Vol. ,
No. , pp. 515-521 (2011)

AR, /b, 3 TAC —R 2T AOHH
Ma il (1990)

& Wi U =24 v F L VT, EBRFE(2003)

Rt DFERR ],



