
Unveiling the Invisible Performance Thief: Cell Cracking 
in Solar PV Systems

The renewable energy industry has seen significant growth over the past few years, with 
solar photovoltaic (PV) systems becoming an increasingly widespread source of energy. 
However, a hidden performance issue, known as cell cracking, is threatening the 
efficiency and overall energy output of these systems. In this blog post, we will delve into 
the causes and consequences of cell cracking, the challenges in detecting and measuring 
this issue, and the potential solutions to ensure the long-term reliability and performance 
of solar PV systems.

What is cell cracking and how does it impact the performance of solar PV systems?

What are the common causes of cell cracking in solar cells?
How does cell cracking affect the efficiency and overall energy output of solar PV 
systems?

What challenges do solar PV system owners and operators face in detecting and 
measuring cell cracking?
What specialized equipment or techniques can be used to identify cell cracking in solar 
cells?

How does cell cracking impact the return on investment (ROI) for solar projects?
What steps can the renewable energy industry take to prevent or mitigate cell cracking in 
solar PV systems?

Cell cracking refers to the development of microcracks in the solar cells within PV 
modules. These microcracks can negatively affect the overall performance of the system 
by reducing efficiency, lowering energy output, and shortening the module's lifespan. As a 
result, the return on investment (ROI) for solar projects can be significantly impacted, 
making it crucial to address this issue.

There are several factors that can contribute to the development of cell cracking, including:

-  Manufacturing stress: During the production of solar cells, the application of excessive 
pressure or stress can lead to microcracks.
-  Transportation and handling: Mishandling of PV modules during transportation and 
installation can cause physical damage, resulting in microcracks.
-  Environmental factors: Exposure to external factors such as temperature changes, harsh 
weather conditions, or mechanical stress from wind and snow can lead to microcracks over 
time.

Cell cracking can have severe consequences for solar PV systems, including:

- Reduced efficiency: microcracks in solar cells can cause a decrease in the flow of 
electric current, leading to a drop in the overall efficiency of the system.

- Lower energy output: With reduced efficiency comes a decrease in the total energy 
output, resulting in underperformance of the solar PV system.

- Shortened module lifespan: The presence of microcracks in solar cells can accelerate the 
degradation process, ultimately leading to a shorter lifespan for the PV module.

visualize the microcracks, but not all solar PV system owners and operators have access 
to this technology.

To effectively identify cell cracking in solar cells, the following techniques can be employed:

- Electroluminescence (EL) imaging: This technique uses a specialized camera to capture 
images of solar cells when an electric current is applied. EL imaging can reveal microcracks 
as dark lines or areas in the image.

- Infrared (IR) thermography: IR cameras can detect temperature differences in solar cells, 
which can indicate the presence of microcracks. Hot spots can be a sign of localized 
resistance caused by microcracks, resulting in increased heat generation.

Cell cracking can have a significant impact on the ROI for solar projects, as it leads to 
reduced efficiency, lower energy output, and shortened module lifespan. This invisible 
performance thief can lead to underperforming solar PV systems, ultimately affecting the 
overall profitability and success of the project.

To address the issue of cell cracking and ensure the long-term reliability and performance of 
solar PV systems the following measures can be applied:

� Enhancing the manufacturing process: By refining the production techniques and 
optimizing the equipment used in manufacturing solar cells, the risk of cell cracking can 
be minimized. Regular quality control checks can also help identify and eliminate 
potential stress points during production.

� Better handling during transportation and installation: Implementing strict guidelines for 
handling PV modules during transportation and installation can prevent physical 
damage that may lead to cell cracking. Adequate packaging, careful loading and 
unloading, and proper installation techniques can significantly reduce the risk of 
microcracks.

� Regular inspections: Conducting routine inspections of solar PV systems, including 
visual checks and thermal imaging, can help identify early signs of cell cracking and 
prevent further damage.

� Remote monitoring: Implementing advanced remote monitoring systems can provide
real-time data on the performance of solar PV systems, enabling early detection of 
potential issues, including cell cracking. This allows for timely interventions and 
maintenance to address the problem before it leads to significant performance 
degradation.

� Research and development: Investing in research and development can lead to the 
discovery of new materials, designs, and technologies that are more resistant to cell 
cracking. This can not only improve the performance and durability of solar PV systems 
but also contribute to the overall growth of the renewable energy  industry.

Cell cracking is a hidden performance thief in solar PV systems, posing a threat to the 
efficiency, energy output, and lifespan of the modules. By understanding the causes and 
consequences of cell cracking, and adopting improved manufacturing processes, handling 
practices, and advanced monitoring and inspection techniques, the the solar industry can 
effectively combat this issue and ensure the long-term reliability and performance of solar 
PV systems. Addressing cell cracking is essential for maximizing the return on investment 
for solar projects and contributing to a sustainable, clean energy future.

One of the main challenges with cell cracking is that it is difficult to detect and measure. In 
many cases, the issue remains undetected until significant performance degradation 
occurs. Specialized equipment, such as electroluminescence (EL) imaging, is required to


