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ABSTRACT The article is devoted to the development of energy-efficient converter for advanced power systems. The main goal is to 

analyze the possibilities of providing the soft switching mode at the fundamental frequency of 50 Hz in single-phase resonant 

converter with phase control method using physical modeling results of converter which was mentioned. The major attention is paid 

to principles of phase control of single-phase resonant converter, the development of a methodology of calculation of the main 

parameters of the converter, its structure and the control algorithm for the microprocessor-based control system, which provides a 

soft switching mode using the principles of phase control method. The algorithm of microprocessor control systems of single-phase 

resonant converter that implements phase control method is discussed. The vector diagrams that explained the principle of 

determining the angle control necessary for automatic voltage regulation system at load are presented. It is shown that developed 

phase control method allowed to create a method by which were obtained analytical expressions, based on which have been 

calculated main parameters of single-phase resonant converter with phase control method. Block diagram of the converter, main 

blocks description and the relationship between them are presented. The results of computer simulation and verification of their 

adequacy using a physical model of the converter were performed. The conclusions about the possibilities of providing the soft 

switching mode at the fundamental frequency of 50 Hz in converter with phase control method in various modes are suggested. These 

conclusions are supported by the experimental data. 

Keywords: computer modeling, physical modeling, semiconductor resonant converter, phase control method, vector diagram, 

algorithm, microprocessor control system. 
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