Reliability and degradation analysis of field-aged photovoltaic modules under harsh
environmental conditions

Daha Hassan Daher * !, Demba Diallo 2, Pierre-Olivier logerais 3, Dek Mouhoumed !, Anne-
Migan Dubois ?, Christophe Ménézo *

L Centre d’Etudes et de Recherche de Djibouti, Laboratoire des Energies Nouvelles et Renouvelables, PO

box : 486, Djibouti

2 Université Paris-Saclay, CentraleSupélec, CNRS, GeePs, Sorbonne Université, 3-11 Rue Joliot Curie, Gif

Sur Yvette, 91192, France
3 Université Paris Est Créteil, CERTES, IUT de Sénart-Fontainebleau, 36 rue Georges Charpak, Lieusaint
77567, France

4LOCIE UMR 5271, Université Savoie Mont Blanc, CNRS, Solar Academy Graduate School, INES, F-73376,

Le Bourget-du-Lac, France

E-mail : daha.enea@gmail.com

Reliability and performance characterization of solar photovoltaic systems will become
increasingly important in the coming years. Solar photovoltaic modules, as the system's main
components, are exposed to various environmental and climatic conditions during their lifetime.
System reliability depends on performance and failure modes, which can occur during production,
shipping and plant installation. In addition, environmental factors can also affect the performance of
photovoltaic systems, leading to multiple failures during their power generation. Ambient
temperature, solar irradiation, wind, dust, humidity, and precipitation are the main stress factors that
degrade PV modules in different ways over time.

Long-term performance monitoring and characterization of field-exposed solar photovoltaic (PV)
modules are critical for efficient power production. This work attempts to evaluate the performance
degradation of crystalline silicon technology after several years of field exposure in Djibouti's harsh
desert maritime climate. Characterization techniques such as visual inspection (VI), infrared
thermography (IR), ultraviolet fluorescence (UVFL), electroluminescence (EL) imaging, and
electrical characterization are performed to detect predominant degradations mechanisms [1-2]. The
electrical characteristics have been determined and normalized at Standard Test Conditions (STC)
with translation equations. Finally, the degradation rates are evaluated.
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Figure 1: RGB, IR, UVFL and I-V characteristics of a PV module affected by cracks.
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