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Efficiency Improvement of T-type Inverter with Active Power Decoupling Capability Utilizing
Continuous Current Mode and Discontinuous Current Mode

Ryohei Higashide, Student Member, Hiroki Watanabe, Member, Yuki Nakata, Member,
Jun-ichi Itoh, Senior Member

This paper proposes an improvement efficiency method for a T-type inverter in both continuous current mode and

discontinuous current mode with active power decoupling capability. The proposed method consists of two parts: (i)

modification of the switching pattern and (ii) application of optimal switching frequency under CCM control. The

switching pattern of the neutral point current is changed in order to reduce the inductor current RMS value in (i). In

(i), determine the continuous current mode's switching frequency that minimizes losses based on loss analysis. As a

result, the efficiency was improved by 2.4% compared with the conventional CCM/DCM control at 1 kW.
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Fig. 1. Circuit configuration of the T-type inverter.
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Fig. 2. Capacitor voltage waveforms and natural point
current waveform of T-type inverter.
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Fig. 3. Inductor current waveforms for both CCM control
and DCM control.
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Fig. 4. Control block diagram of CCM/DCM control.
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Fig. 5. Neutral point current in DCM control period.

Table 1. Experimental condition.

Parameter Symbol Value
Output power Pout 1kw
Input voltage Ve 400V
Output voltage Vout 100V
Output frequency fout 50 Hz
Compensated capacitor C.C 120 pF
Grid-tied inductor Ly 95 pH(%Z 0.3%)
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Fig. 6. Experimental result at IkW in CCM/DCM control.
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Fig. 7.  Loss analysis results in CCM control period.
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