A NEW THREE-PHASE INTERLEAVED ISOLATED BOOST

CONVERTER WITH ACTIVE CLAMP FOR FUEL CELLS
ABSTRACT

Fuel cells are identified as a future energy source due to their efficient and clean energy characteristics; furthermore, they produce low varying dc voltage in the range of 26 ~ 42 V for residential power application. Power conditioning system in the residential use usually consists of a low-voltage fuel cell as the primary source, a dc to dc converter to obtain isolated high voltage, and a dc to ac inverter to connect commercial ac voltage. Since a dc to ac inverter supplies power into a 220V ac utility, an isolated dc to dc converter has to convert low varying dc voltage to high constant dc voltage at around 370 V. Therefore, a high power dc to dc converter with a high voltage ratio is needed, and a transformer is usually employed for boosting voltage as well as for isolation. A three-phase current-fed dc/dc converter has been found out but it operates in the discontinuous conduction mode in spite of several advantages.
In this paper, development of a three-phase interleaved isolated boost converter with active clamp is proposed. The converter is capable of increased power transfer due to its three-phase power configuration, and it reduces the rms current per phase, thus reducing conduction losses. It clamps voltage across the switches and thus, no ancillary snubber is required in either the primary or secondary sides. The interleaved operation of three-phase boost converter reduces overall ripple current, which is imposed into fuel cells and realizes smaller sized filter components, increasing effective operating frequency and leading to higher power density. In addition, the proposed three phase PWM strategy transfers energy in the continuous conduction mode and three-phase paths. 

Further, three-phase clamp branch mitigates not only switching losses by zero voltage switching but also electromagnetic noises caused by hard-switched voltage spikes. These characteristics of the proposed converter reduce operating losses significantly and result in the whole converter efficiency above 96%. Inherent voltage boost characteristics of the boost converter increase the voltage transfer ratio in addition to the transformer turns ratio. These advantages make this converter suitable for low dc voltage renewable energy sources such as fuel cells and photovoltaic. The proposed converter and three-phase PWM strategy are analyzed simulated and can be implemented in hardware.
