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1.1 Introduction

Solar power plants have emerged as a key player in the global transition towards renewable
energy sources. It is an integral part of the global shift towards renewable energy sources.
These plants harness the abundant power of the sun to generate electricity, offering clean and
sustainable alternatives to fossil fuel-based energy generation. However, as with any industrial
infrastructure, solar power plants face various challenges, including the corrosive effects of
their operating environment. The solar power plants are definitely not immune to various forms
of corrosion. Corrosion can have detrimental effects on the performance and lifespan of solar
power plant components, leading to increased maintenance costs and reduced energy
generation efficiency. This article delves into the corrosivity concerns associated with solar
power plants, explores the underlying causes, and highlights potential solutions to mitigate
corrosion-related issues.

1.2 Common Corrosion Issues in Solar Power Plants

1 Structural Corrosion: Metal support structures, such as frames and trackers, are
susceptible to corrosion due to prolonged exposure to environmental conditions. Corrosion
weakens these structures, compromising the stability and safety of the entire solar power
plant.

2 Module Corrosion: Solar panels themselves can be affected by corrosion, particularly at
the connections between cells and within the encapsulation layers. Moisture ingress,
exposure to corrosive gases, and poor sealing can lead to module degradation, reduced
efficiency, and potential electrical failures.

3 Piping and Heat Exchanger Corrosion: Solar power plants utilize piping systems and
heat exchangers for heat transfer and fluid circulation. These components are vulnerable
to corrosion due to the continuous exposure to water, heat, and various chemicals used in
heat transfer fluids.

1.3 Corrosion Mechanisms of Solar PV Plants

1 Galvanic Corrosion: Galvanic corrosion occurs when dissimilar metals come into contact
in the presence of an electrolyte, such as moisture or condensation. In solar power plants,
this can happen between different metals used in the system, such as aluminum, steel,
and copper.

2 Atmospheric Corrosion: Solar power plant components are exposed to various
environmental factors, including temperature fluctuations, humidity, and airborne
pollutants. These factors can contribute to atmospheric corrosion, leading to the
degradation of surfaces over time.

3 Microbial-Induced Corrosion: Microorganisms present in soil, water, or other sources
can lead to microbial-induced corrosion (MIC) in solar power plant structures, such as
support structures and foundation materials. MIC can accelerate the corrosion process
and compromise the integrity of these components.
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1.4 Causes of Corrosion in Solar Power Plants

Corrosion
Causes

Selection of
Materials

Galvanic
Corrosion Material
Degradation

1.5 Impacts On Solar PV Components

1

Solar Panels: Corrosion of solar panel materials, such as glass, backsheet, and frame,
can reduce light transmission, decrease panel efficiency, and impact overall energy
generation.

Racking and Mounting Systems: Corrosion in racking and mounting systems can
compromise the structural integrity, leading to misalignment, reduced stability, and
potential failure of solar panels.

Electrical Components: Corrosion in electrical connections, cables, and junction boxes
can result in increased resistance, overheating, and potential system malfunctions or fires.

1.6 Mitigating Corrosion Challenges

1

Material Selection: Choosing corrosion-resistant materials, such as stainless steel or
corrosion-resistant coatings, can significantly reduce the susceptibility of components to
corrosion.

Protective Coatings: Applying protective coatings to surfaces exposed to corrosive
environments can provide an additional barrier against degradation, reducing the risk of
corrosion-related damage.
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3 Environmental Monitoring: Implementing an effective monitoring system to track
environmental factors, such as humidity and pollutant levels, can help identify potential
corrosion risks and enable proactive maintenance measures.

4 Cathodic Protection: Employing cathodic protection techniques, such as sacrificial
anodes or impressed current systems, can mitigate galvanic corrosion by providing a
protective current to the metal structure.

5 Regular Inspection and Maintenance: Conducting routine inspections and maintenance
activities, including cleaning, corrosion spot repairs, and system integrity checks, can
prevent the escalation of corrosion-related issues and ensure optimal performance.

1.7 Conclusion

Corrosion poses significant challenges for solar power plants, but through proper design,
material selection, and maintenance practices, these issues can be effectively addressed.
Continued research and development efforts are crucial to enhance the corrosion resistance
of solar power plant components and maximize their operational lifespan. By implementing
best practices and staying abreast of technological advancements, the industry can ensure
the long-term viability and sustainability of solar power generation. Corrosion poses a
significant challenge to the longevity and efficiency of solar power plants. By understanding
the various corrosion mechanisms and their impact on different components, solar power plant
operators can implement effective strategies to mitigate corrosion-related issues. Employing
corrosion-resistant materials, protective coatings, environmental monitoring, cathodic
protection, and regular maintenance can contribute to the long-term success of solar power
plants, ensuring sustainable energy generation for years to come.
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