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Research on pan buck-boost power decoupling technology on the AC side of a micro-inverter
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Abstract: To tackle the double power disturbance problem of a micro-inverter, an AC-side pan Buck-boost power
decoupling technique is proposed. Four decoupling circuits designed to achieve bidirectional flow of energy are connected in
parallel to the AC side of the inverter. Different topologies can work in Buck, Boost or Buck-boost mode. The four
decoupling circuits designed are analyzed in terms of topology, working mode and decoupling performance on the ability of
each topology to suppress the second harmonic. The calculation method of a pulse energy buffer is discussed. The simulation
results show that the three-mode six-switch Buck-boost power decoupling circuit suppresses the voltage second harmonic
effect optimally, and the single-mode six-switch Buck-boost power decoupling circuit suppresses the current second
harmonic effect optimally. The pan Buck-boost decoupling technology can greatly reduce the decoupling capacitance value
without relying on a large bushar voltage, and realize the electroless capacitor, and improve the reliability of the

micro-inverter and prolong its service life.
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Fig. 1 Structure of micro inverter system
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Fig. 2 Four working modes of the power decoupling
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Fig. 3 Power decoupling of bi-direction symmetrical
four switches of topology 1
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Table 1 Decoupling circuit switching state

(5N St S Ss Sa4 R1 R2
1 0 0 0 1/0 0 0
ik 2 1 0 1/0 0 0 1
] 1/0 0 0 0 1 0
ik 4 0 1/0 0 1 1 1
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Table 2 Decoupling circuit switching state
[N S1 S2 S3 Sy Ss Se R R2

1 10 1 0 0 0 0 0 0
i 2 0 1 0 0 1/0 0 1
i 3 0 0 1/0 0 1 0 1 0
15 4 1 0 0 1/0 0 0 1 1
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Table 3 Decoupling circuit switching state

T S1 S Ss Sa Ss Se R1 R2

R 1 0 1 0 1/0 0 0 0 0
R 2 1 0 1/0 0 0 1/0 0 1
3 10 0 0 0 1 0 1 0
1 4 0 0 0 1 0 1/0 1 1
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Table 4 Decoupling circuit switching state

i St Sz Ss Ss Ss Se R1 Rz

a1 0 1/0 0 0 0 1 0 0
Bk 2 1 0 0 0 1/0 0 0 1
A3 10 0 0 1 0 0 1 0
il 4 0 1 1/0 0 0 0 1 1
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Table 5 Comparison of each topology
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Table 6 Key parameters of micro-inverter simulation
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