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PV system fault diagnosis based on random forest classifier optimized by

improved atomic orbital search algorithm
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Abstract: The random forest classifier optimized by improved atomic orbital search algorithm (IAOS-RF)is applied in PV
system fault diagnosis and classification to improve the accuracy and effective. This algorithm introduces adaptive weight
mechanism and reverse learning mechanism to photon emission and photon absorption to update the position of electrons ,
which can effectively enhance the algorithm’s comprehensive exploration and development capabilities in the search space.
Based on a set of fault data from a grid-connected PV system, the differences in performances between the proposed
improved algorithm and fundamental algorithms are compared. The results showed that IAOS-RF has the highest fault
classification accuracy among the algorithms, reaching 98%. At the same time, its diagnosis, with a fast convergence rate,
requires the least times of iterations to be stable. In the end, in the view of the limitations in the proposed algorithm, the
problems need to be improved in the future are discussed.

Keywords : photovoltaic system; fault diagnosis model; adaptive weight; reverse learning mechanism; improved atomic

orbital search; random forest
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Fig. 1 Structure of a PV system
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Table 1 Operation status and fault causes of the PV system
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Fig.2 Determining the positions of solution candidates by PDF
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Table 2 Typical sample data for PV arrays
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Fig. 3 Importance of electrical characteristic parameters
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Table 3 Iteration times and fitness of the two models
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Table 4 Diagnostic accuracy of the three models
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Fig.4 Predicted results of the testing set by IAOS—RF algorithm
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