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Fig. 2 Key waveforms of boost mode
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A HIGH-VOLTAGE-SIDE PHASE-SHIFT MODULATION
STRATEGY BASED ON TWO-INDUCTOR CONVERTER

Sun Xiaofeng, Pan Yao, Shen Yanfeng, Zhao Wei, Zhu Yanping, Shen Hong
(Key Lab of Power Electronics for Energy Conservation and Motor Drive of Hebei Province , Yanshan University, Qinhuangdao 066004, China)

Abstract: In fuel cell vehicles applications, a bi-directional interface with high-voltage- gain characteristic between
auxiliary energy storage and high voltage bus is needed. Current-fed converter obtains much attention with its better
performance. Owing to current-fed two-inductor converter suffering high spike and hard switching, this paper proposes a
high-voltage-side phase-shift modulation strategy based on a current-fed two inductor bi-directiond DC/DC converter and
the strategy makes the converter more fit for fuel cell vehicles applications. The strategy operates under fixed frequency.
The MOSFETSs of low-voltage-side can commutate naturally and implement ZCS turn-off so that the voltage spike can be
restrained. The power and voltage-gain of the converter are under the control of low-voltage-side duty cycle. While the
high- voltage- side phase shift angle can regulate the peak current and furthermore reduce the current RMS value and
improve the efficiency in light-load. First of all, operation principles under boost mode and buck mode are introduced.
Then how the phase angle affecting the current RMS value is analyzed in detail. Finally a 400 W prototype is built and
the feasibility is verified by experiment results.

Keywords: fuel cell vehicle; current-fed two-inductor bi-directional DC/DC converter; high-voltage-side phase shift;

ZCS turn-off



