sy, Electrical Performance and degradation analysis of a 25 Year Old
SIER Silicon PV Module

Instituto de Energias

Renovables D. Martinez Escobar, R. Santos Magdaleno, P. A. Sanchez-Pérez, A. Sanchez Juarez and J. Ortega Cruz

Renewable Energy Institute UNAM, Addreess: Privada Xochicalco S/N Col Centro Temixco Morelos México. ZC 62580
Corresponding author: damae@ier.unam.mx

Background NIST 3rd  Atlas/NIST Workshop on
Two stand alone systems were installed in  Tepoztlan, E'QﬁQZTLL“jL‘L"ECfmhw Photovoltaic Materials.
Morelos In 1990. The first system was designed with 16 U.S. Department of Commerce

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

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

configuration for pumping application with Arco Solar M55 . .
J PUTPING apb Crystalline silicon modules were removed and taken to our

modules. The objective of this analysis Is to establish a eacilitios for their ch tarizat D dati Vi
dependence between degradation effects and climate caa?rileldesou’(c):ay- €Ir Characterization. Legradation dnalysis Was

conditions in the north part of Morelos.

* Visual Inspection

Site of installation Tepoztlan Morelos, Mex 18° 54’ N, 99°01’ W 0:0 Infra red th erm Og 'd p hy
g 1706 meters above sea level

Climate condition Maritime temperate climates, Cwb (Képpen ’:’ IV Curves Wlth OUtdoor natural Sun Ilght

classification)

Tepaztén Manufacturer name: Arco Solar Inc M55 & M75
México.

gy TP M Yo AT Imaxc 334 IV curves obtained were normalized following the procedure 1
o A i b s SR L S described in IEC-60891, with the translation parameters o y B,
- Vears exposedin Mexico 25 years supplied by the PV modules manufacturer.

Results

Arco Solar M75 module:
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Electrical performance:
Infrared Images:

Arco Solar M55 Arco Solar M75
3
Spot 1 52.0 |°C m 53.6 °C |l Spot 1 59.7 °C
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. . . . Voc (V) Isc(A)  Vmp (V) Imp (A) Pm (W) Voc (V) Isc (A) Vmp (V) Imp (A) Pm (W)
Thermal non-uniformity was found in both models. Multiple Rated @ STC 217 335 1760 343 5500 1980 335 159 311 50
rot spots were detected near the positive juncion box i e s A S
Arco Solar M55 and near the negative junction box in Arco Measured vs Rated (%) 553 3104 2506 4760  60.65 424 3104 2648 4019  56.52
Solar M75. Anual degradation Rate (%) 022 124 100  1.90 243 017 124 106 160  2.26

Electrical series resistance is calculated using outdoor IV curve;

: for M55 model It was obtained a value for Rs of 5.74 Q, and
Conclusions 4.57 for M75 module. Since there was no control module, only
» The power degradation rate Is approximately 2 % per year the values of Rs are presented

for the worst module.

» Power degradation is due Isc drop and series resistance
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