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ABSTRACT 

This report present the work carried out in developing computer simulation models of 

soft switching bi-directional DC/DC converter. This converter is composed from a few 

topologies and is assembled into two symmetrical parts. With the help of inductor and the 

transformer leakage inductance, ZVS is realized for all switches in the whole load range. 

Moreover, the diode reverse recovery is also reduced with ZCS and the corporation of a 

designed pulse-width modulation control. These measures reduce switching losses, 

voltage and current stresses and electromagnetic interference (EMI). In the theoretical 

analysis, the switching cycle as well as the operation principle of soft switching is 

described in detail. Simulation results of 500W model is described to show all the 

switches of converter can operate in the ZVS condition without requiring any additional 

circuit components. The simulation models was developed using the 

MATLAB/Simulink. 
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CHAPTER 1 

INTRODUCTION 

1.1 Background of the Project 

Power electronic has application that extent the whole field of electrical power 

system include application in which circuits process miliwatts or megawatts. 

Nowadays, the power electronics applications are from the high power conversion 

equipment such as dc transmission to everyday application such as power supplies 

for personal computer. 

The conversion of electric power from one form to another is necessary for the 

control of electric power and the switching characteristic of the power device 

permit these conversions. 

In the current years, the wide application of uninterruptible power supplies (UPS), 

distributed power systems (DPS), motor drives and fuel-cell vehicles make the bi

directional DC/DC converter become an important matter of the power 

conversion. In these applications, bi-directional DC/DC converters give out the 

solutions by considering the two different electrical behaviors which are; they 

regulate in direction and quantity of energy flow. Moreover, high power, high 

efficiency, high voltage, high reliability and soft switching become the demands 

not only for unidirectional DC/DC converters but also for the bi-directional 

DC/DC converters. Therefore, the soft-switching bi-directional DC/DC converter 

is the solution for these entire problems. 

Currently, most of the existing DC/DC converter topologies are of low power or 

one direction power flow and also involving with switching losses, voltage and 

current stresses and electromagnetic interference (EMI) with regard to the 

wastage of energy. Meanwhile, there are also high-power, two way of direction 
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