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Reliability Analysis of PV Systems Considering Failure of PV Modules
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Abstract

Photovoltaic (PV) systems may possibly include some modules with failure. As a result of an oversight, those

failure modules has not been repaired nor exchanged in general. In this study, reliability of PV systems considering

failure of PV modules is evaluated. We have investigated PV systems installed in AIST Tsukuba center. An exchange

of module, a power drop due to bypass diode and a stall of a power conditioner are assumed to basic failure event.

Failure rates for each basic event are estimated using field data. System failures were then evaluated by event tree

analysis (ETA) and fault tree analysis (FTA). System unreliability after 10years are calculated to be 0.445 with the

threshold output level of 90%. It has become clarified that PV system reliability is dominated by the reliability of the

power conditioner.
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Table 1 Configuration of the system

PV Module Sharp ND-150AM (pc-Si)
Prax 150 W

PV Array 9 series 3 parallel

Power output 4,050 W

Inclination 25°

Power Conditioner Sharp JH-M303
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