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Single-Phase Transformerless Inverter using Passive Bypass Filter
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Abstract

Previous single—phase transformerless inverters used active bypass switching circuits that need auxiliary

power switches to minimize ground leakage current. However, switching and gate driving losses are increased
due to the use of additional power switches. To cope with this drawback, this work proposes a transformerless
inverter using a passive bypass filter without any auxiliary power switch. The operation and control of the
proposed inverter are described. The ground leakage current characteristics are analyzed for the proposed
inverter with the passive bypass filter. The experimental results of the proposed inverter for a 1.0kW prototype

system are presented.
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Fig. 1. Circuit diagram of the conventional full-bridge
inverter.
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Fig. 2. Circuit diagram of the H5 inverter.
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Fig. 4. Circuit diagram of the proposed inverter.
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Fig. 5. Operation states of the proposed inverter (a) Positive half-cycle, (b) Negative half-cycle.
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Fig. 6. Control block diagram of the proposed inverter
(a) Whole block diagram, (b) Repetitive block diagram.
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the conventional full-bridge inverter.
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Fig. 9. Simplified common-mode equivalent circuit of the
conventional full-bridge inverter.
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TABLE 1
ELECTRICAL SPECIFICATIONS
Electrical specification Value
Input voltage Vdc 370 [V]
Output voltage vac 220 [Vrms]
Switching frequency fs 20 [kHz]
Grid frequency fgrid 60 [Hz]
Output power Po 1.0 [kW]
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T
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e g e
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300 Vidiv

0.2 Aldiv.

0 10 20 30 40 50

Time[ms]

Fig. 14. Simulation waveforms of the conventional inverter.
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Fig. 15. Simulation waveforms of the H5 inverter.

3. Al E8olM

) 200 V/di
400
///\_\ 5 .//\\ e o
0 1 4 \ g
A\\// e e v \‘\/ {
-400
100 100 V/di
0
T i
-200 N\ tj \\ s .\\
\/ \,/ \L/
s 0.02 Aldiv
/1
0 b
-0.04
10 20 30 40 50
Time[ms]

Fig. 16. Simulation waveforms of the HERIC inverter.
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Fig. 17. Simulation waveforms of the proposed inverter.
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Fig. 18. Photogragh of the test bench for the prototype
system.

TABLE I
CIRCUIT COMPONENTS AND PARAMETERS

Conventional inverter

Components Parameter
Switch S;, Sy, S3, S4 FCH76N60ONF
Inductor L;, Lo 1.0 [mH]
H5 inverter
Components Parameter
Switch S;, Sz, Sz, Si S5 FCH76N60NE
Inductor L;, Lo 1.0 [mH]
HERIC inverter
Components Parameter
Switch S;, S, Sg, S4, S5, Se FCH76N60NF
Inductor L;, Lo 1.0 [mH]
Proposed inverter
Components Parameter
Switch S;, Sy, S3, S4 FCH76N60ONF
Inductor L;, Lo 2.0 [mH]
Output capacitor C,;, Cy2 1.0 [uF]
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Fig. 19. Experimental waveforms of the conventional
full-bridge inverter.
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