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Abstract:

Photovoltaic (PV) systems have partial shading problems on photovoltaic string comprising multiple
modules/substrings connected in series, triggering a significant reduction in power generation and the occurrence
of multiple maximum power points. These problems can be solved by equalizing voltages of series-connected PV
modules/substrings. The main converters and voltage equalizers are necessary, generating issues in terms of
complexity and cost because of the increased number of converters in PV systems.

Thus, this paper proposes the PWM converter integrating main converters and voltage equalizers. The
proposed converter can be derived by stacking so-called ‘unit circuit’, which contains switching device(s).
Sharing the parts in the main converter and voltage equalizer contributes to simplicity and low cost.

First, the operation analysis was performed based on simulation. The derived integrated converter was
compared and analyzed, and the experimental tests using a prototype were performed. The results of the analysis
and experiments demonstrated that the proposed converter achieves both the power control and voltage balance

functions.
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