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Transmission Power Error Compensation Method for Dual Active Bridge Converter in Boost State

Kengo Kawauchi*, Hiroki Watanabe, Jun-ichi Itoh (Nagaoka University of Technology)

This paper proposes the compensation method of a transmission power error due to a dead-time for a dual active bridge (DAB)

converter in a boost state. The transmission power error is compensated by four-types of three-level operation. The operation

mode with achieving a zero voltage switching is applied at a medium load. On the other hand, at light load, the zero current

period in an inductor current is controlled to be longer than the dead-time. By applying the proposed method, two-types of the

dead-time effect is avoided. The validity of the proposed method is confirmed by a 1.5-kW prototype. As the experimental

results, the transmission power error is reduced by up to 96.5%. Moreover, the conversion losses are reduced by 25.2% because

the circulating current is reduced.
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Fig. 1. Dual active bridge converter.
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Table 1. Experimental specifications.

Quantity Symbol Value
Input voltage Vin 190 V
Output voltage Vou 238V
Voltage ratio a 1.25
Rated power P 1.5 kW(45 deg)
Dead time T 2.2 ps (15 deg)
Additional inductance L 151 uH
Turn ratio of transformer N 1
Switching frequency Sow 20 kHz
Margin of dead time p 0.36 deg
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