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Bi-directional Photovoltaic Inverter with High Efficiency and Low Noise

Sung-Ho Lee', Jung-Min Kwon?, and Bong-Hwan Kwon

Abstract - Due to merits cost and efficiency, the transformer-less type photovoltaic (PV) inverters have been
popularized in the solar market. However, the leakage current flowing through a parasitic capacitor between
PV array and ground can cause adverse effect in the transformer-less PV system. In this paper, a
bi—directional PV inverter with high efficiency and low noise is proposed for the PV system with an energy
storage device. The proposed inverter is a transformer-less type and performs the bi-directional power control
between dc sources and grid with high efficiency. In addition, the proposed inverter can suppress the leakage
current and obtain low noise characteristic. Finally, 3-kW prototype was implemented to confirm validity of the

proposed inverter.
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Fig. 1 Basic full-bridge inverter Fig. 4 H6 topology
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Fig. 5 Proposed bi-directional inverter
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Fig. 6 Equivalent circuit of proposed
bidirectional inverter in (a) positive
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Fig 7 Current paths of proposed bi-directional inverter according to switching operation :
(@) Sy and Sson. (b) Sy and S5 on. (¢) Sy and S5 on. (d) Sy and Sy on.



The Transactions of the Korean Institute of Power Electronics, Vol. 17, No. 6, December 2012

Table 1 Parameters and component of prototype

Parameter / Component Value
Switching frequency £ 16kHz
Filter inductor L, L2 2mH
DC-link capacitor Cy 22004F
Swtiches S~Ss IKW75N60T
Parasitic capacitor Cpy 0.34F
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Fig. 8 Control diagram of proposed bi-directional
inverter
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Fig. 9 Experimental waveforms in grid-
connected inverter mode (a) v, and
Iy (b) vpr and ipg
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Fig. 10 Experimental waveforms in PWM
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Table 2 Summary of experimental results

. . Leakage
Efficiency
Inverter current
Topology Inverter | Rectifier | Inverter | Rectifier
mode mode mode mode
Bipolar
full bridge 96.2% | 96.1% | 5/mA | 55mA
inverter
Unipolar
full bridge 974% | 97.2% 2.6A 2.1A
inverter
Proposed
bi-directional | 98.1% 98% 35mA | 3ZmA
inverter
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Fig. 11 Measured efficiency in grid-
connected inverter mode
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