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Development of Electrolytic capacitor less Photovoltaic Grid Connected Inverter with

Boost-up type Active Buffer Circuit
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This paper proposes a configuration of a single-phase voltage source inverter that features power decoupling
capability. Generally, the converter connected to a single-phase grid employs bulky DC link capacitors such as
electrolytic capacitors in order to decouple the power ripple with twice the frequency 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. From the experimental
results, the output current total harmonic distortion (THD) is 3.51%, the ratio of the input current is 14.3% and the
output power factor is over 99%. In addition, the volume of the proposed circuit is reduced by 61% when the carrier
frequency is 64 kHz compared to that with a carrier frequency of 16 kHz. Finally, from an evaluation of the power
density using Pareto front curves, the proposed circuit achieves high power density in comparison with the

conventional circuit.
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Fig.3. Circuit configuration of the proposed circuit.
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Fig.13. Relationship between carrier frequency and efficiency.
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Fig.14. Relationship between buffer inductance and carrier frequency.

Volume [cm]

Volume [cm?]

Table2. Parameters to calculate the volume.

Tj 120°C
Ta 25°C
CSPI 3
Switching device S3-S6 SCH2080KE (Rohm)
Volume 1.67cm3
Buffer capacitor Cs EVC serise
Volume (Murata manufacturing Co.Ltd)
2.56cm?®
Smoothing capacitor C4;|LNT2H471MSEF (470uF, 500V)
Volume (Nichicon) 167cm®
Buffer inductor L, 33em?
Volume
350 Smoothing capacitor
300 /
250
/ Boost-up inductor
200 .
/S t0S Buffer capacitor
150 2310 98 / Buffer inductor
:-:-:1:(: 1t S3t0 S
100 Heat sink Heat sink
50 /
Conventional Proposed
circuit circuit
(a) Volume estimates of the proposed circuit.
350
300
250 - %
200 - § = Buffer capacitor
150 % Buffer inductor
% Switch S;1t0 Sg
100 \ =S
% Heat sink
50 XN
1NN
0

16

20 32 ' 48
Switching frequency [kHz]

(b) Volume comparison when the switching frequency increases to 64kHz.

Fig.15. Volume estimates for the proposed circuit.
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