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A Study on the Development of Stand-Alone Model
for Power Converter Circuit Simulation
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ABSTRACT

This paper presents a systematic approach to the modeling of power electronic circuits with system-level simulation
languages. It is shown that a circuit model reduces to one of four basic types according to input/output conditions. The
elementary models for single series components and shunt components are derived which are integrated to develop a
model of given converter circuit. The constraints imposed on the model development—matching input/output conditions
and avoiding algebraic loop—are discussed in relation to the realization example of a buck converter circuit model. It is
shown that the constraints can always be fullfilled by introducing fictitious interface blocks, which is generalized to the
concept of model transformation.
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