AT EHIE

SPC-24-177
MD-24-123

& % Dual Active Bridge =2 > /N\— & D

AR ﬁ%@%f%@%%ﬁﬁ

i darr R EIE

En K& HHE daf DR R (REEANREIRT)

Experimental Verification of Compensation Method for Single-Phase Power Pulsation of Dual Active Bridge Converter
by Compensating Input Voltage Fluctuation
Kosuke Takeuchi®, Takashi Ohno, Hiroki Watanabe, Yuki Nakata, and Jun-ichi Itoh (Nagaoka University of Technology)

In this paper, an active power decoupling method using a Dual Active Bridge (DAB) converter is proposed to minimize the energy

buffer in single-phase AC-DC converter applications. The single-phase converters commonly pulsate power at twice the grid frequency.

The active power decoupling compensates the power pulsation by a small capacitor. This paper proposes the active power decoupling

method using the DAB converter without additional components. The proposed method applies the feedforward control to determine

the phase shift angle for the power decoupling capability. The validity of the proposed method is demonstrated by the experimental

result. As the experimental result, it was confirmed that the second harmonic component of the output voltage was reduced by 91.2%.
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Fig. 1 Circuit configuration of isolated AC-DC converter combining
PWM rectifier and DAB converter.
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Fig. 2 Compensation principle of power ripple of single-phase power

fluctuation.
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Fig. 3 Relationship between the ZVS range of DAB converter and the

maximum and minimum DC link voltage pulsations.
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Table.l Experimental parameters
Parameter
Rated Power Pout 4kwW
Grid voltage Vin 200V ms
Grid Frequency fq 50Hz
DC Link voltage V. 400V
Output voltage Vout 400V
Switching Frequency fow 50kHz
Turn Ratio N ny/n, =1
Inductor (LC rectifer) L¢ 800uH
Inductor (PWM rectifer) Ly 800uH
Inductor (DAB converter) L, 56uH
Capasitor (LC rectifer) Cs 3nF
Buffer Capasitor Cac 150uF
Output Capasitor Cout 60pF
Output Resistance R 400
Cutoff Freq. of Current Control fe acr 1kHz
Cutoff Freg. of Voltage Control fe avr 10Hz
160 400 _
= 140 350 5
L2 =
g -2 120 300 S
2 N 100 250 ©
E o b=
g g’ 80 200 3
% E 60 F 150 ;
25w / 1250F | 100 &
RE | 50 S
> <3
0 1 1 O (_)
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Output power Poy[1p.u. = 4kW]

Fig.4 Maximum fluctuating voltage and buffer capacitor capacitance

that can be ZVS over the entire range due to output power change.
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(b) Control block diagram of DAB converter

Fig. 5 Control block diagram for the isolated AC-DC converter.



SPC-24-177
MD-24-123

¥ v.[500Vidiv]

_in [50:/?1@]*—’.

0_7/“\“\/“\/:;%_,’
O—M \f\/

 Vin[500 V/div]

Ve [250 V/div]

v Vout (AC coupling)[100 V/div] |

9.4V Vout (AC coupling)[100 V/div]
O—l—nh—‘v:#ms_c‘"‘*-w.ﬁw—"—w—-'ﬂ——ﬂq———_

Vg [250 V/div]

Time [4ms/div]

(a) Without APD

Time[4ms/div]
(b) With APD

Fig.6 Experiment result of proposed power decoupling control.
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