i 5 SPECIAL REPORTS

KEBHE2-IVOREER - BB ATA

Fault Monitoring and Diagnostic System for Photovoltaic Modules
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To improve the generating efficiency of photovoltaic (PV) power generation systems, demand has risen for technologies that can contribute to
the effective operation of PV power plants as well as technologies that can realize high-efficiency PV modules.

Toshiba has developed a fault monitoring and diagnostic system for PV modules incorporating the following technologies to provide comprehensive
support for the operation and maintenance of PV systems: (1) an active sensing and monitoring system that can collect detailed data on the performance
of PV modules, (2) a data-driven diagnostic system that can detect faults in a system using collected voltage and current data, and (3) an image-based

diagnostic system that can identify cells in which a fault has occurred and the causes of failure.
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Configuration of large-scale PV system and monitoring system
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|-V characteristics of normal and abnormal modules
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Relationships between operating voltages and currents under maximum
power point tracking (MPPT) control
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Estimation of output power recovery due to replacement of abnormal modules
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Prototype monitoring system and main board
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Results of experimental operation of PV system composed of three parallel
strings with seven serially connected cells (7S-3P)
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Thermographic images of abnormal modules
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Results of diagnosis of thermographic images
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