



A TWO-STAGE ISOLATED/BIDIRECTIONAL DC/DC CONVERTER WITH CURRENT RIPPLE REDUCTION TECHNIQUE
ABSTRACT

The power flow between the fuel cell and the battery is managed by a bidirectional dc/dc converter. Conventional isolated/bidirectional dc/dc converters for high-power applications have a voltage-fed full-bridge (FB) (VF-FB) scheme in the high-voltage (HV) side and various current-fed (CF) schemes in the low-voltage (LV) side in general because voltage-fed half-bridge (HB) and voltage-fed push–pull (PP) schemes have disadvantages of high current stress and/or high voltage stress. Also, they require a snubber circuit such as an active-clamp circuit to alleviate turn-off voltage spikes in the LV side, which increases the switch number by one or two.

According to which schemes are used in the LV side, they have several variations such as VF-FB + two-inductor CF-HB, VF-FB + CF-FB, and VF-FB + CF-PP with six or eight switches. These converters suffer from efficiency decrease at a light-load condition and low efficiency at boost-mode operation due to switching loss
This letter suggests a two-stage isolated/bidirectional dc/dc converter with three bridges, adopting a current ripple reduction technique is proposed. The resonant converter with two bridges takes in charge of electrical isolation and constant gain, and the bidirectional control is accomplished using only the second stage with a single bridge. RMS currents in the high-voltage source and link capacitor can be alleviated by capacitor division and synchronizing operation of both stages. 

The resonant converter with two bridges takes in charge of electrical isolation and constant gain, and the bidirectional control is accomplished using only the second stage with a single bridge. This structure provides a simple control scheme and removes snubber circuitry, so a high efficiency can be obtained under a high switching frequency regardless of operational modes. To verify the performance, a 2-kW prototype converter with 90-kHz switching frequency has been implemented with design guidelines derived based on rms current reduction.
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DESIGNG SOFTWARE AND TOOLS:
MAT LAB /SIMULATION Software and sim power systems tools are used. Mainly control system tools, power electronics and electrical elements tools are used.
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