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Abstract:

Boost converters are widely used in electric cars, because the use of batteries and fuel cells increases the
voltage level to drive the electric motor. One of the problems of step-up converters is the increase in volume
and weight due to step-up transformers. So far, various methods such as switched capacitor, coupled inductor
and multiplier circuits have been used to eliminate the transformer and reduce the size and weight of the circuit.
To further reduce the volume and weight of the circuit, it is necessary to increase the switching frequency,
which is possible only by using the soft switching method. Using an auxiliary switch to create soft switching
conditions is common in most methods, because not using an auxiliary switch imposes voltage and current
stress on the circuit. In this article, a step-up converter with an auxiliary circuit, zero voltage transition (ZVT),
is presented, which provides switching conditions at zero voltage to turn on the switch, and switching at zero
voltage to turn off the switch. The voltage stress of the converter is very low, and all the diodes are switched
off at zero current, so they do not have reverse recovery problems. Also, besides absorbing the energy of the
leakage inductor, the clamp capacitor helps to increase the gain of the converter. The provided converter is
simulated in P-Spice software. The simulation results using a laboratory prototype confirm the effectiveness
and feasibility of the studied converter and its suitability for fuel cell electric vehicles.
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" Boost converter

8 Duty cycle

® Voltage stress

10 Conduction losses

1 Electric vehicles

2 Zero voltage transition
3 Clamp capacitor

4 Auxiliary diode

5 Magnetizing inductor
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