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A High-efficiency Buck-boost Half-bridge Inverter for

Single-phase Photovoltaic Generation
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Abstract

Among single-phase photovoltaic inverters that can avoid excessive leakage current caused by the large parasitic
capacitance of photovoltaic panels, a boost converter followed by a half-bridge inverter is the simplest and has
the smallest leakage current. However, due to the high DC-link voltage, the rated voltage of the switching devices
is high and the switching loss is large. This paper proposes a new circuit topology which can operate as a
buck-boost inverter by adding two bidirectional switches to the output side of the half-bridge inverter instead of
removing the boost converter. By reducing two stages of power conversion through the high-voltage DC-link to
one stage, power loss can be reduced without increasing costs and leakage current. The feasibility of the proposed
circuit topology is verified by computer simulation and power loss calculation.
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Fig. 1. Conventional single-phase photovoltaic inverter.
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Fig. 2. Proposed single—phase photovoltaic inverter.
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Table 1. Specifications of 3kW photovoltaic inverter.
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Parameter Value Unit
Output power 3 kW
PV voltage(Vpv) 300
Grid voltage(Vgrid) 220
Grid frequency 60 Hz
PV parasitic capacitance(Cp) 30 nF
AC inductance(Lac) 0.4 mH
Filter capacitance(Cf) 6 uF
Filter inductance(Lf) 0.4 mH
Switching frequency 20 kHz
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Fig. 6. Simulation results of the proposed method.
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Table 2. Part numbers of switching devices.

B 2. A%F AXQ B2F HS
Switching device Part number
Q1 IKW40N120H3
Conventional D1 IDP30E120
S1, S2 IKW40N120H3
Proposed S1~S6 IKW50N6OT
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Table 3. Power loss calculation results.

B 346" &4 )i 2y
Conventional Proposed
Loss(W)
Pcon Psw Pcon Psw
Q1 6.6 40.7
D1 4.4 0
S1 8.4 24.6 12.0 0.8
S2 83 25.4 12.0 0.9
S3 10.2 10.4
S4 10.2 10.4
S5 13.7 0
S6 13.7 0
27.7 90.8 71.8 22.5
Total
118.5 94.3
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