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Linearization Method of Voltage Control for Dual Active Bridge Converter with Three-level Operation

Kengo Kawauchi*,Student-member, Hiroki Watanabe, member, Jun-ichi Itoh, Senior-member

(Nagaoka University of Technology)

This paper proposes a linearization method of voltage control for Dual Active Bridge (DAB) converter with

three-level operation including zero-voltage phase. In particular, the transferred power error caused by the dead-time

is compensated by operating zero-voltage phase in order to be longer than the error phase caused by the dead-time.

In addition, voltage control is operated by linear equation relationship between output current and zero-voltage

phase. The validity of the proposed method is confirmed by a 2.3-kW prototype. From the experimental results,

transmission-power error is reduced by 76.3%. Moreover, the converter efficiency is improved by 48.2%.
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Fig. 1. Dual active bridge converter.
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Fig. 2. Operation waveform with conventional two-level operation.
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Fig. 4. Operation waveforms with proposed three-level operation.
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Fig. 5. Control block diagram.
Table 1. Parameters for experiment.

Input voltage V;, | 240V
Output voltage V,,, | 240V | Magnetizing inductance L,, |2.3mH
Rated power P 2.3kW
Dead time & 2.2us
Output capacitor C | 13uF

Leakage inductance L 116pH

Transformer turn ratio N 1

Switching frequency f;, 20kHz

Parasitic capacitance Cg 175pF

Output voltage of primary inverter 250V/div

Transformer current of primary inverter 20A/dlv
[. Pry=1.50kW, P=1.49kW, Error=0.667% 1 P,,;=0.250kW, P=0.245kW, Error=2.00%

"‘ﬂ.
20ps/div
(b) Thrcc level mode I.

(a) Three level mode 1L

Fig. 6. Operation waveforms of proposed three-level operation.
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Fig. 12. Waveforms of input signal of IPM and collector-emitter voltage.
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