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Shading Effects on Photovoltaic Modules 
 
The following discussion on the shading effects of Photovoltaic modules applies only to single 

and multi-crystalline silicone modules, and does not apply to thin-film modules. 

 

 
Many people may not understand that, due to the way that solar modules work, 
covering even a small portion of the solar module (compared to the overall area) can 
have a profound impact, up to reducing your total solar panel energy down to zero! It’s 
important to understand solar modules are comprised of much smaller solar cells 
(usually 36 or 72 of them), and covering or impacting the performance of one cell will 
impact the performance of the entire module! 
 
 
PV BASICS 
 
Photovoltaic modules consist of a number of photovoltaic cells wired in series. Typically there 
are 36 cells for a nominal 12VDC module and 72 cells for a 24VDC module. 

Each photovoltaic cell produces approximately 0.5VDC. So a 36 cell module will produce 
approximately 18VDC at peak power as all of the 36 cells are wired in series. 

In electrical systems, wiring devices in series 
increases the voltage. The voltages are added while 
current remains the same. 

Conversely, wiring devices in parallel increases the 
current. The currents are added while the voltage 
remains the same 

Therefore, wiring photovoltaic modules in series 
increases the output voltage and wiring them in 
parallel increases the output current. The output 
voltage of a module varies little in sunlight conditions. 
If there is sufficient sunlight there is an output voltage, 
and it varies little with sunlight intensity. However, the 
photovoltaic module output current is completely 

dependent on the amount of sunlight the surface of the solar module is receiving. Because of 
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these factors, and the way solar modules are wired, shading on individual solar cells has a 
profound impact on performance – something that can have a major adverse effect your 
project if you’re not designing and installing your array correctly. 

PV SHADING 

Because the photovoltaic module output current is completely dependent on the amount of 
sunlight and varies linearly with the sunlight conditions available, shading considerations are 
extremely important when designing and siting the location of your array installation. 

As an example: if a solar module produces 8 Amps of current under STC [Standard Test 
Condition: Irradiance 1000 W/m², Module Temperature 25 °C, AM 1.5], it will produce 4 Amps 
current with an irradiance of 500 W/m². 

Because the cells of a solar module are wired in series, the maximum output current is 
dependent on the weakest cell, as the current is the same through each cell. The module 
maximum output current is dependent on the maximum current available from the weakest 
cell. Therefore, if a single cell in a photovoltaic module is shaded, the output current from the 
entire module goes to zero. 
 
If any part of cell is shaded, the output current from the photovoltaic module is reduced by the 
proportional amount that the cell is shaded. 
 
 
PV SHADING EFFECTS EXAMPLE – 50% REDUCTION 
 
Below are examples of shading that will reduce the module output current by 50% 
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PV SHADING EFFECTS EXAMPLE – 100% REDUCTION 
 
Below are examples of shading that will reduce the module output current by 100% 
 

 
 
 
IN SUMMARY 
 
When installing your solar module, pay special attention to the site layout, geography, and 
nearby structures, including signs, trees, masts, posts, buildings, etc.  Sometimes it’s helpful or 
necessary to note during different times of day and different seasons what the shading 
conditions will be.  If possible, you should minimize shading as much as possible.  Always take 
into account proper shading and size for an extra array string if it’s known that one string will 
have some shading but that it is unavoidable.  
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