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Single Phase Grid Connected Voltage—ed Inverter Utilizing
a Power Decoupling Function
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Abstract — This paper presents a single-phase grid connected voltage-ed inverter with a power decoupling circuit. In
the single-phase grid connected voltage-ed inverter, it is well known that a power pulsation with twice the grid
frequency is contained in the input power. In a conventional voltage type inverter, electrolytic capacitors with large
capacitance have been used in order to smooth the DC voltage. However, lifetime of those capacitors is shortened by the
power pulsation with twice grid frequency. The authors have been studied a active power decoupling(APD) method that
reduce the pulsating power on the input DC bus line, this enables to transfer the ripple energy appeared on the input DC
capacitors into the energy in a small film capacitor on the additional circuit. Hence, extension of the lifetime of the
inverter can be expected because the small film capacitor substitutes for the large electrolytic capacitors. Finally,

simulation and experimental results are discussed.
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Fig. 1 The proposed single phase grid connected voltage
type inverter utilizing a power decoupling function
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Fig. 2 Power flow of conventional large electrolytic capacitor
method

.
j"

fs]

rEk

A

Smal film capacitors.

L

O3 3 Aot HE|EH MY C|7{=2l ghalol MEH

=

(ol
il

Fig. 3 Power flow of proposed active power decoupling
method
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Fig. 6 The each mode operation status and power flow of
the proposed system
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Fig. 7 Operation waveform of proposed system transformer
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Table 1 Cutoff frequency of the low-pass filter
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Fig. 9 Appearance of the test device of the proposed drive
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Table 2 Circuit parameters in proposed inverter system

A LPF Filter Cutoff
Classification
name frequency

DC input power(Ppc) LPF(1) 3[Hz]
AC output current(Iac), Iacw) LPF(2) 1[kHz]
A:C output current command(Iac), LPF(3) 3[Hz]
T'acw)
Decoupling capacitor voltage (Vx) LPF(4) 3[Hz]
DC input current(Ipc) LPF(5) 1[kHz]
DC input voltage(Vpc) LPF(6) 3[Hz]
PLL Filter LPF(7) 60[Hz]
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Circuit parameters Value

DC input voltage(Vpc) 200[V]

Switching frequency(fs) 20[kHz]

On-Grid frequency(f) 60[Hz]

DC input capacitor(Cpc) 22[uF]

Decoupling capacitors(Cx) 50[uF]

Capacitors of boost type chopper(Lx) 100[uH]

Capacitors for AC Filters(Cg) 0.94[uF]

Inductor for AC filter(Lp) 2[mH]

AC output power(Pac) 500[W]
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Fig. 11 The each part of the experimental waveform
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(b) Proposed method(With APD)
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Fig. 13 Conversion efficiency
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