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Method for Improving Power Imbalance and Transient Response Characteristics in Multiple Connected
Isolated USPMs

Takumi Iwamoto, Student Member, Koki Yamanokuchi, Student Member, Hiroki Watanabe, Member,

Jun-ichi Itoh, Senior Member (Nagaoka University of Technology)

This paper proposed a control method to achieve power balance and highly disturbance response for multiple

connected isolated USPMs. USPM consists of all the basic components of a power converter. The USPM system

contributes for the simplification of the power electronics design by combining several USPMs. Variations of USPM

are developed for each function such as voltage source, current source, isolation. Isolated USPM works as a DS

transformer. In addition to that, isolated USPM requires fast response and power sharing when connected in parallel

or in series. As an experimental result, it is confirmed that the voltage fluctuation during load step is improved by 93%

while keeping current balance in parallel connection.
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Fig. 1 Isolated USPM based on DAB converter.
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parallel connection.
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Fig. 4 Control block diagram of proposed voltage control for
series connection.
Table 1 Experimental specifications.

Quantity Symbol Value
Primary side voltage Vor 380V
Secondary side voltage Vse 380V
Rated power of one unit P 1 kW
Leakage inductance L 758 uH
DC capacitance Ca 60 pF
Turn ratio of transformer n 1
Switching frequency Jsw 20 kHz
Imbalance current Jimbalance 0.19A
Gain of current balance control VA 10
Droop coeftficient Ka 0.7
Gain of voltage balance control K 1
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Fig. 5 Experimental waveforms of load step in parallel
connection.
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