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Phase shift and duty controlled three—port DC-DC converter
return power optimization

Kang Jiayu, Wang Jiachen, Wang Ye, Yu Miao, Xiao Yongchao
(School of Electrical and Control Engineering, Shaanxi University of Science and Technology, Xi’an 710021, China)

Abstract .

shifting control strategy when the port voltage mismatch which has the problems of large reflow

Series —Resonant Three —Port —Converter (SR —TPC) applies the traditional phase —
power and small soft switching range, and this paper will propose a reflux power optimization
method based on the phase—shifting plus duty cycle (PWM) control strategy. The complex power
model of SR-TPC is given by fundamental analysis method and phasor method, and the optimal
control strategy of the converter when the reactive power is zero is given and the optimal control
variable is solved through the analysis of the SR-TPC reactive power (reflux power) model under
the premise of ensuring the transmission of certain active power. Furthermore, the conditions for
realizing soft switching under the optimized control strategy are further analyzed, and the soft
switching range under the two control modes is compared. Finally, the Matlab/Simulink simulation
results show that compared with the traditional phase shift control strategy, the SR-TPC reflow
power under the optimized control strategy has a smaller reflux power, a wider soft switching
range, and higher efficiency under the condition of port voltage mismatch.

Keywords: SR -TPC; phase —shifting plus PWM control; reflux power; fundamental analysis
method
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