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Abstract

In this paper, a high step-up converter with leakage inductance energy recovery and zero voltage
switching operation for both switches is presented. The auxiliary circuit not only uses the leakage
inductance energy to increase voltage gain but also reduces switching and conduction losses of the
semiconductor devices. The auxiliary circuit has only one snubber capacitor and one auxiliary switch,
and the circuit capacitors are used as clamp capacitors. The low voltage stress of the switches makes it
possible to use cheaper switches with more minor drain-source resistance. Also, the lifting voltage
capacitor absorbs the leakage inductance energy. Due to zero voltage switching of switches, there are
no capacitive turn-on losses, and due to switching off the diodes at zero-current conditions, the reverse
recovery problem is solved in them, so the conduction losses of the converter are significantly
reduced. On the other hand, the ripple input current in the converter has been dramatically reduced,
which makes it very suitable for use in photovoltaic systems. The converter is implemented at 200 W
and 350V output and the practical results confirm the theoretical analyzes.
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Figure (1): Block diagram of Photovoltaic system
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Figure (2): The proposed soft switching step-up converter
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Figure (3): The key waveforms of the suggested converter
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Figure (4): The equivalent circuits of the converter in different modes, a) Mode 1, b) Mode 2, ¢) Mode 3, d) Mode 4, €) Mode 5, f) Mode 6,
g) Mode 7, h) Mode 8
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Figure (5): The converter voltage-gain against duty cycle and turn ratio variation
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Figure (6): Influence of leakage inductance on the converter voltage gain
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Figure (7): Normalized stress of the converter elements in terms of different values of turn ratio
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Figure (8): The implimented converter in laboratory
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Figure (11): The proposed high step-up converter efficiency compared to the hard-switched counterpart
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Figure (12): The leakage inductance value for the establishment of soft switching of the proposed converter at different loads

Table (2): Comparison of the proposed high step-up converter with previous similar converters
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