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Abstract:

In this paper, a two-stage single-phase grid-connected solar power generation system
is proposed and simulated. In the first stage, a two-switch forward converter with
super twisting sliding mode control is considered. The sinusoidal current required for
injection into the grid is generated by this converter in a rectified form. In the second
stage, there is a single-phase inverter that operates at the line frequency using the
current unfolding method, which significantly reduces switching losses and does not
require sinusoidal pulse width modulation. The contributions of the paper are: the
proposal of a two-switch forward converter which does not need the third winding
for magnetization reset and snubber circuits, and the design of a robust nonlinear
controller which does not need complicated modulations. The controller coefficients
have been optimized by the particle swarm optimization algorithm. The proposed
system has been simulated once by applying PI control and another time by applying
super twisting nonlinear control, and the simulation results have been compared and
examined.
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