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o ABSTRACT O

The research aims to choose the topology of an electronic power converter (Sepic) in
order to obtain a stable output voltage when the input voltage changes over a wide range,
so that it suits the operation of variable solar cells with changing solar radiation in the
conditions of the Syrian coast (solar radiation and temperature) . This article presents a
design study of the Sepic converter, with calculating the theoretical efficiency of the
converter and reviews the systems open-loop and closed-loop systems with the aim of
building a model of the Sepic converter using direct control (voltage loop control), and
then building another model of the converter using current-loop control, in addition to
designing a new model of the converter using indirect control (voltage and current loop
control). In order to achieve stability in the output within a short time under rapidly
changing weather conditions (such as solar radiation), simulation was also conducted using
the LTspice software with calculating the efficiency, and the simulation results were
presented and compared with the results of the design study.

Simulation and comparison results show that the Sepic converter works in the open-
loop system as a boost converter, and also works as a buck converter. In the closed-loop
system, the Sepic converter works best using voltage and current loop control, due to the
absence of turbulence and ripple in the output, and stability in a small record time of 0.8
[msec], where transient response is greatly improved. The results also showed that the
converter achieves a high efficiency of 97.955% in theory, while in simulation it reaches
96.666% due to some losses in the elements used.
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