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Abstract

In this work, 116 field-operated PV modules in Thailand were collected. 39 X-Si modules are used
longer than 15 years. The remaining 77 modules are used longer than 5 years, 40 are p-Si modules
and 37 are X-Si modules. Common deterioration is EVA discoloring from yellowing to browning,
EVA delamination at center or edge on cells, little corrosion on busbars, back-sheet detachment, and
brittle of edge sealants. I-V curve results show that the modules without significant deteriorations
have closely to specifications. However, deteriorated modules, I-V curves are become straight. Even
though open circuit voltage remains high, short circuit current is greatly reduced. We then measure
electrical insulation of all modules. It is founded that deterioration modules have low electrical
insulation. When applying impulse voltage at 4 kV into modules, we observe ringing frequencies.
We build the model with partial discharge in voids. Simulated results are the same as experimental
results. We study dielectric properties of materials from deterioration modules. Results show all
glass and back-sheet have similar capacitance, but EVA shows distinctive capacitance. EVA
volume resistances imply that insulation resistance of modules varies with EVA resistance. The
dielectric constants EVA are determined in frequency 1 kHz to 1 MHz and the temperature -60°C to
120°C. It is founded that both real and imaginary part peak at -40°C to 10°C. Comparing EVA
dielectric constants with deteriorations, EVA exhibiting a large imaginary part comes from
delaminated EVA over busbars and center of the cell. But in EVA having the peak of imaginary part

in a higher temperature, the specimens come from delaminated EVA located on cell edges.
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