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Filter Design for Utility Interactive Inverters using Single-Phase Half-Bridge
Topology
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ABSTRACT

This paper deals with filter design for utility-interactive voltage-sourced PWM inverters built by
single-phase half-bridge topology. By analyzing the relation between utility voltage and the ac
output voltage of single-phase half-bridge inverters, the instantaneous voltage applied on the filter
inductor is deduced qualitatively and quantitatively. Moreover, switching ripple current through the
filter inductor is calculated from the filter inductor voltage. Based on the above mentioned analysis,
filter design method is proposed by evaluating the percentage of the switching ripple current
against the rated fundamental current. Proposed filter design method is verified by simulation and
experiment.

Key Words : Utility-interactive inverters, Single-phase half-bridge inverters, Switching ripple
current, Filter design
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Fig. 1 Topology of a single-phase half-bridge inverter
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Fig. 2 Output voltage and current waveform of typical

single-phase hal f-bridge inverters
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Fig. 3 The magnitude distribution of Aipp during 1/2
grid voltage period according to parameter ma
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current Aj during 1/2 grid voltage period
when ma=1.0
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Fig. 6 Distribution of equivalent filter inductor
ripple current Ai during 1/4 grid voltage
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Fig. 7 Waveform of equivalent filter inductor ripple
current Ai during 1/2 switching period

(129 ANBRZRE kA TR Az A
g Arge LO)=0,.0)/\3 24 198y 57}
b oEoh mEA AEFAA 29 EAFARe
AEZ Ir &

n/2 n/2 Al (9 )
I - 9 max
\/ 26 0" = Z (13

B (P}

_ Alalfi)

B dom o o o o o o o e o S

1
]
1
¥
1
|
l
|
l

e By —

G LA -f—-o»

a8 8 57 EElolde 2|ENF Ao Mag

Fig. 8 rms value of equivalent filter inductor ripple
current Ai
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Table 2 Designed filter inductance data for utility
interactive single-phase half-bridge inverters
) 7R 2k [pul A A g (mH)
m,=1.0 0.07854 0.250
m,=0.8 0.11489 0.366
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Fig. 10 Simulation waveform of utility-interactive
single-phase half-bridge inverters when ma=1.0
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Fig. 11 Simulation waveform of utility-interactive
single-phase half-bridge inverters when ma=0.8
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Fig. 12 Zoomed-in waveform of Fig. 11
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Fig. 14 Experimental waveform of utility-interactive
single-phase half-bridge inverters when ma=0.8
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