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Detection  and  Classification  of  Faults  in
Photovoltaic  Arrays  Using  a  Graph-Based
Classifier

In the last decade, new solar photovoltaic (PV) cell technologies have emerged for

grid-connected  systems.  However,  automatic  fault  detection  and  accurate

diagnostics for PV array systems are still challenging problems. Even with over-

current protection devices (OCPD), ground fault detection interrupters (GFDI), and

smart monitoring devices (SMDs) with data transmission capabilities, PV array

systems are often unable to diagnose outside a limited set of commonly occurring

faults. To complicate matters further, traditional fault detection and classification

methods require large amounts of labeled data for training. In utility-scale solar

arrays,  obtaining  such  data  for  various  fault  classes  is  especially  resource-

intensive.

 

Researchers at Arizona State University have developed a system to detect and

identify faults in photovoltaic (PV) arrays. This is accomplished by a graph-based

semi-supervised classifier that uses multiple features obtainable in real-time from

utility-scale PV arrays. These features processed with a graph topology result in

increased accuracy of fault classification.

 

Four commonly occurring PV faults are identified by the classifier: shaded modules,

degraded modules, soiled modules, and short circuit conditions. The solar PV array

is interpreted as a connected graph while associated graph signals represent the

measurements  of  the PV modules.  First,  the  classifier  is  trained on the data

available from the labeled nodes. The constructed graph is then used to propagate

information from labeled samples to the unlabeled samples. Since graph-based

methods are semi-supervised, this method requires lower computational cost than

conventional supervised machine learning (ML) classifiers and Artificial Neural

Networks (ANNs).

 

 

An illustrative block diagram of a graph-based semi-supervised fault classification

and diagnosis.
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Related Publication: Fault Classification in Photovoltaic Arrays Using Graph Signal

Processing

 

Potential Applications:

Solar array maintenance•

Utility-scale photovoltaic arrays•

 

Benefits and Advantages:

Requires minimal training and computation cost when compared to existing

methods

•

Outperforms traditional algorithms for fault detection accuracy and successfully

classifies more faults and shading conditions in the same framework

•

Performs both fault  detection and classification,  key to  ensuring efficient

maintenance and optimal performance

•
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