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Losses Analysis of Series/Parallel-Connected Photovoltaics and Converters with Unbalanced Outputs.

Issei Suzuki, and Toshihiko Noguchi (Nagaoka University of Technology)

Abstract

This paper presents analysis results of series/parallel-connected photovoltaics and converters with unbalanced outputs. It has
widely been known that unbalanced outputs of the series/parallel connected photovoltaics cause less total output of the
photovoltaics power generation system. Some past works report that photovoltaic-and-converter modules with individual
MPPT function are the most effective to reduce the unbalanced output losses. However, it is indispensable to take power
conversion losses into account in such photovoltaic-and-converter module systems because there is a trade off relationship
between the unbalanced output losses and the power conversion losses. In this paper, four possible combinations of
series/parallel connection using two photovoltaic simulations were discussed, and it has been confirmed that the series
connected module system was the most efficient to minimize both losses.
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Fig.1. Unbalanced output PVs losses.
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Fig. 8. Losses analysis results.
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