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Few works dealing with the experimental analysis of PV systems performance were then be proposed. With an aim of reducing these costs and simplifying the PV systems performance analysis, we propose in this article a new approach based on the results of the fractal classification we have already developed.  In our classification method, the concept of fractal dimension is used to measure the solar irradiances fluctuations. Indeed, for daily solar irradiances, the fractal dimension ranges from 1 to 2. D close to 1 describes a clear sky state without clouds while a value of D close to 2 reveals a perturbed sky state with clouds. In fact, a straight line has a fractal dimension of one, just like its Euclidean dimension, once the line shows curls, its fractal dimension increases. The curling line will fill the plane more and more, and once the plane is filled up, it has a fractal dimension of two. Thus, the fractal dimension of a temporal signal has a fractal dimension between 1 and 2.
This approach allows the construction of typical days for each class obtained, then comparing the results of long-term performance to the ones obtained while using typical cases resulting from daily solar irradiances classification. In the case of good agreement between the obtained results, the classification could lead to data compression which may reduce the PV systems performance analysis to the study of typical cases. To carry out this work, the approach has been applied to 2 stand-alone PV systems (South Algeria) and 1 PV system connected to the grid (California). In order to validate the proposed method the PV generator efficiency and performance indices are used.

The comparison of the results obtained for long-term performance and typical cases of functioning of the PV systems leads to a good agreement which demonstrates the good performance of the proposed method. 

