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Crystalline silicon modules were removed and taken to our
facilities for their characterization. Degradation analysis was
carried out by:

 Visual Inspection
 Infrared thermography
 IV curves with outdoor natural sun light

IV curves obtained were normalized following the procedure 1
described in IEC-60891, with the translation parameters a y β,
supplied by the PV modules manufacturer.

Two stand alone systems were installed in Tepoztlan,

Morelos in 1990. The first system was designed with 16

modules (16S x 1P) for lighting applications with Arco Solar

M75 modules. The second system has a 1S x 8P

configuration for pumping application with Arco Solar M55

modules. The objective of this analysis is to establish a

dependence between degradation effects and climate

conditions in the north part of Morelos.

Visual Inspection:

Various types of defects were detected after a thorough visual inspection of the modules:

Arco Solar M55 module:

 Dark discoloration at cell center

 Delamination between 

Semiconductor /Encapsulant near 

the busbars and edges.

 Oxidation in the frame

 Crack cells

Arco Solar M75 module:

 Light discoloration at the

cell center

 Soiled near the frame.

 Crack cells

Infrared Images:

Arco solar M75 
Arco solar M55 

Irradiance: 806 W/m2
Irradiance: 786 W/m2

Electrical performance:

 The power degradation rate is approximately 2 % per year

for the worst module.

 Power degradation is due Isc drop and series resistance

increases.

 Although it can not be obtain Rs increases rate, it can be

suggest the increase due the IV curve shape.

 Severe corrosion was found in all the M55 modules.
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Electrical series resistance is calculated using outdoor IV curve;

for M55 model it was obtained a value for Rs of 5.74 Ω, and

4.57 for M75 module. Since there was no control module, only

the values of Rs are presented
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Thermal non-uniformity was found in both models. Multiple

hot spots were detected near the positive junction box in

Arco Solar M55 and near the negative junction box in Arco

Solar M75.
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