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Abstract: It is summarized that potential causes of performance degradations and failure mechanisms of

crystalline silicon photovoltaic (PV) modules installed in Middle East area. In addition, we also reviewed
current PV module qualification test (IEC 61215) and the methods for detection of wear-out fault. The

failure of PV modules

in the extreme environmental conditions such as deserts is mainly due to high

temperature, humidity, and dust storms. In particular, cementation phenomenon caused by combination of

sand and moisture leads to rapid degradation in the performance of PV modules. In order to evaluate and

guarantee the long term reliability of PV modules, specific qualification tests such as sand dust test, salt
mist test and potential induce degradation test considering operating environment of PV module should he

carried out.
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IFig. 1. Comparison of (a) temperature and (b) relative
humidity in Saudi Arabia and Korea from Ref. [3].
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Table 1. Failure mode and mechanism of c-si PV
module. from Ref. [2].
cell Package System
encapsulant and back sheet interconnection
PID
crack, broken, comosion
foss of adh junction box
hotspot solder joint or ribbon interface
discoloration elasticity adhesion
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c-Si PV

{b) solder to Ag paste ecrack from Ref. [7].
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module, (a) X-section view of ¢-Si PV module,
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Fig. 3. Visual image of a Z5-vear-old c-Si PV

module.
(a) image of sectional, (b) front image of a PV module

from Ref. [11].
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Fig. 5. Certification test procedures of [EC61215.
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