[ Downloaded from ieijgp.ir on 2025-07-04 ]

Iranian Electric Industry Journal Vol. 12/ No. 4/ Winter 2024
Quality & Productivity ISSN 2322-2344
P.P 1-16 EISSN 2717-1639

Solar Photovoltaic Panels' Components Failure and

Degradation: Review on Causes and Effects
Dorsa Razeghi Jahromi?, Mohammad Mahdi Gordali®, Aslan Gholami®, Majid Zandi¢

¢ Mechanical Engineering Department, Sharif University of Technology, Tehran, Iran; dorsa.razeghi@gmail.com
b Mechanical and Energy Engineering Department, Shahid Beheshti University, Tehran, Iran; mgordalil2@gmail.com

¢ Mechanical and Energy Engineering Department, Shahid Beheshti University, Tehran, Iran; a_gholami@sbu.ac.ir

d Mechanical and Energy Engineering Department, Shahid Beheshti University, Tehran, Iran; m_zandi@sbu.ac.ir
Abstract:
The development of photovoltaic solar systems as one of the solutions for electricity supply in the form of
sustainable and modern development has attracted much attention in recent years. Nevertheless, since these
systems are located in open environments, they are exposed to a set of external harsh conditions and stresses
during their working period. Ultraviolet radiation, fluctuating temperature, and humidity cycles, rain, snow
and hail, wind, dust and sand storms, or salt deposition can severely affect the efficiency of photovoltaic
power plants and the lifespan of these systems. A review of previous literature implies that solar panels have
an average degradation rate of at least 0.5% per year, although this rate will be higher in warmer climates.
This means that under the best conditions, on average, after 20 years, the panel can produce less than 90% of
the electricity produced in the first year. Accurate prediction knowledge of the types of possible failures for
these systems can lead to better management of the systems and their higher productivity. Therefore, in the
present study, a content analysis method was used to review previous research in this field to categorize and
explain the types of failures reported for these systems as well as the reasons for such failures and the
affected components. The current study reviewed and investigated the degradation mechanisms related to
weather and environment, the degradation mechanisms of ethylene vinyl acetate copolymer, and the stability
relationships of the materials in silicon-based solar panels. By reviewing the related studies, the photovoltaic
solar panel components failure was classified thoroughly. The effects caused by the degradation of this
polymer such as color change, layering, bubble formation, and corrosion, and their relationship with polymer
structure, and chemical, mechanical, optical, and electrical properties have also been studied. It has been
demonstrated that various factors, including elevated temperatures, humidity, thermal cycling throughout
different daily, seasonal, and annual periods, exposure to ultraviolet rays, and disruptions in the electrical
behavior of solar panels—such as high voltage or high current—are primary contributors to failures in
photovoltaic solar panels. These factors not only contribute to failures but also exacerbate the progression
and acceleration of such failures. The findings from this comprehensive review have been disseminated to
researchers and key decision-makers within the realm of photovoltaic solar systems and the electricity
industry's efficiency. This serves to inform and guide advancements in solar technology and strategic
decisions for enhanced electricity sector performance.
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