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Design, Simulation and Implementation of a High Step-up Three
Level Boost Converter with Coupled-Inductor and Passive Clamp
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Recent developments in renewable energy sources has created demands for High Step-up and high efficiency DC-DC
converters. In this paper some of structures reviewed that have been proposed to achieve a high step-up converter and the
advantages and disadvantages of these converters are discussed. The proposed converter is provided in order to reduce
the voltage stress of High Step-up converters based on coupled inductor and passive clamping circuit. The voltage stress
of switches in the proposed converter is less than a simple boost converter also in this structure with using passive
clamping circuit the oscillation of both sides of the switches is a little clamped and finally by using this technique it can
achieve high gain by selecting the appropriate duty cycle. In this paper to review the principle of operation of the
proposed converter theoretical analysis are provided and to verify the results of theoretical analysis of the proposed
converter, OrCAD PSpice simulations is presented and a 200W laboratory prototype 30-300 V is implemented with its
experimental results.

Index Terms: Boost converter, three level converter, high step-up converters, coupled inductors, voltage stress.
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Fig. (1): Schematic of proposed three level high step-up boost
converter
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Fig. (4): Equivalent circuit for the proposed high step-up three

level boost converter in the first interval
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Fig. (12): Curve of efficiency in terms of power output changes
vs. [16]
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Fig. (13): A photo of the implemented prototype
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Fig. (14): Gate pulses of the implemented proposed converter
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Fig. (15): Current waveforms of leakage inductance
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Fig. (17): Simulation waveforms of the proposed converter
(time scale 2.5uS / div)

(a) waveforms of gate pulses for the switches S, and S,
(b) Current and voltage waveforms of the diode D,

(c) Current and voltage waveforms of switch S1
(d) Current and voltage waveforms of the diode D¢
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Table (2): Comparison between proposed converter and
presented converter in [16]
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Fig. (16): Simulation waveforms of the proposed converter
(time scale 2.5uS / div)
(a) Current and voltage waveforms of the switch S1

(b) Current and voltage waveforms of the diode D,
(c) Current and voltage waveforms of the diode D¢
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