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Many home and business owners may believe their roofs aren’t suitable 

for solar systems due to external factors, such as shade caused by 

neighboring trees or chimneys. With a standard solar system, if even 

one module in a string was experiencing shading, it could drag down 

the performance of the entire system. 

DC power optimizers became an important tool for overcoming 

performance reductions caused by shading or other factors including 

variable module degradation rates, soiling or debris. These module-level 

electronics eliminated mismatch losses in a string and ensured a higher 

power yield from each module bin.

While module-level DC optimizers offered significant performance 

gains, engineers soon realized greater gains could be found in cell-

string optimization. Enter Trinapeak, the latest innovation in power 

optimizers from Trina Solar. 

Introduction to DC optimizers
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Trinapeak is a highly integrated power regulator that is placed on the 

cell-string within a solar module.  

Because solar modules are connected in a series, unequal or mismatched 

performance of modules can affect the system’s overall energy yield. In 

a non-optimized system, the current of the entire string is equal to the 

weakest or least illuminated module. While module-level optimizers work 

to keep underperforming module from affecting the performance of 

other modules in the system, they are not able to minimize power loss 

within the module itself. 

Trinapeak technology overcomes this issue by bringing Maximum 

Power Point Tracking capability to every cell-string in every module. 

Trinapeak works as a cell-string MPPT. When a module is equipped with 

Trinapeak technology, it will have three cell-string optimizers that could 

boost the two weaker cell-strings in order to match the current from the 

third. Or if there is mismatch between module, it could boost the current 

on all three to match that of another module.

What is Trinapeak?

Trinapeak is a highly 
integrated power 

regulator that is placed 
on the cell-string within a 

solar panel.  
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Several products are available that boost the energy output of solar 

systems, including microinverters, DC optimizers, smart modules and 

string-level optimizers. However, Trinapeak is the first electronic solution 

that improves the performance of a solar module from within. 

With Trinapeak, each module has three maximum power point trackers 

on the module’s cell-strings. This provides optimization at a granular 

level never before possible. Whereas module-level optimizers would 

bypass an underperforming cell-string, Trinapeak will optimize these 

cell-strings, allowing systems to perform to their full capability. This 

improves the return on investment for solar systems by increasing the 

overall energy output. 

How is Trinapeak different?

Trinapeak provides benefits that other
modules cannot achieve or don’t do as 
well, including:
 
• Improved energy yield. 
• Improved shading tolerance.
• Fine-tuned power optimization.
• Increased energy density. 
• Greater versatility in system  
 designs.
• Reduced installation costs.
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In a traditional module, if a single cell on a cell-string is shaded, that 

cell-string is bypassed. The module then operates at a lower current, and 

drags down the performance of all of the other modules in the string. 

With module-level optimization, each module is able to perform at its 

maximum power point, but this may be accomplished by bypassing 

underperforming cells, which keeps them from contributing any energy 

yield to the system.

With Trinapeak, each cell-string is optimized rather than bypassed. 

Trinapeak modules are equipped with smart integrated circuits (ICs) that 

overcome this limitation. When part of a cell-string is underperforming 

for any reason, the IC chip increases the current output from the cell-

string to match that of the unshaded cell-strings. This way, the shaded 

cell-string continues to contribute the energy it produces, without 

affecting the unshaded cell-strings. This allows the system to perform at 

its full capability. 

Improved energy yield
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Solar modules are rarely installed under perfect conditions. Changes in 

the external environment, such as the growth of a nearby tree or the 

construction of a new home, can also result in shading that was not 

present when the system was installed. For this reason, modules need to 

be able to tolerate some shading while still producing energy.

In lab testing, Trina Solar compared three commercially available 

module-level optimization systems with Trinapeak’s highly integrated 

cell-string level optimization solution. In five different shading 

scenarios - including unshaded, dormer, horizontal, pole and soiled - 

the incremental power output of Trinapeak outperformed the other 

technologies in each instance. 

Improved shading tolerance

In five different  
shading scenarios,  the 

incremental power output 
of Trinapeak outperformed 
the other technologies in 

each instance. 
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As a solar system ages, the performance efficiency of its modules may 

decline for various reasons. This may include microcracks caused by 

environmental factors or potential induced degradation (PID), which 

reduces power production.

Module-level optimization keeps an underperforming module from 

impacting the output of the entire system. However, this does not 

address performance loss happening within the module itself. For a 

standard module, this would mean bypassing all 20 solar cells, even if 

only one is experiencing performance degradation. 

By comparison, Trinapeak provides cell-sting level optimization. This 

means each cell-string within a module can operate at its maximum 

power point. Performance degradation caused by mismatched variable 

rates can be pinpointed down to a sub-module level. The worst-

performing cell will no longer determine the overall module output.

Fine-tuned power optimization

Module-level optimization keeps an underperforming 
module from impacting the output of the entire system. 



PAGE 8

Solar modules in rooftop and ground arrays are often placed in a tilted 

formation to maximize the angles of sunlight they are able to capture. 

However, if conventional modules are packed in too closely in this 

arrangement, shading can occur as the top of one row blocks the sun 

from the bottom of the row behind it.

Ground cover ratio (GCR), the calculation of module area to total area 

of available space, is used to determine shading losses caused by row-

to-row configurations. In a conventional system, the GCR will contain 

row-to-row energy loss from shading below 3 percent. However, with 

the cell-string level optimization of Trinapeak, system designers can 

increase the GCR and the system density, as even shaded cell-strings 

will continue to contribute energy to the system. Trinapeak enables 10-

20 percent higher energy density than conventional systems. 

Increased energy density 

Trinapeak enables 10-20 
percent higher energy 

density than conventional 
systems. 
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With the increased freedom of higher GCR and greater shade and 

soiling tolerance, Trinapeak grants solar system designers more 

flexibility in how they lay out modules in a rooftop or ground array. 

This is especially important for residential locations where homeowners 

have little control over shading factors on neighboring properties. 

Additionally, Trinapeak’s cell-string level optimization allows for more 

sophistication in the system’s design. With Trinapeak, installers can vary 

string lengths, module orientations and module power levels.  

The string’s maximum power point is also expanded over a wider 

voltage range, allowing uneven strings to be connected in parallel, a 

function not possible with a conventional system. Multiple module 

orientations enable modules to capture sunlight at a variety of times 

and under a variety of circumstances so they may still contribute a 

partial yield to the system. 

Greater versatility in system designs

Flexibility is especially important for residential locations 
where homeowners have little control over shading 

factors on neighboring properties. 
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One of the biggest factors contributing to higher installation costs  

for a solar system is time. While DC optimizers can increase the energy 

yield and return on investment of the solar modules, they also add to 

the complexity of the hardware requirements, system configuration 

restraints, installation steps and overall time installers must spend  

with the system.

As Trinapeak cell-string level optimizers are integrated into their 

modules, no additional hardware or installation steps are required. 

Trinapeak is also compatible with all inverters, monitoring software 

and mounting/tracking systems, making installation identical to that 

of a conventional system. Unlike other optimizer systems, Trinapeak 

requires no racking rails, additional bolts, specific frames, DC cables or 

proprietary inverters, but still provides the same number of optimized 

solar cells. 

Reduced installation costs 
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As the leading global manufacturer of photovoltaic products, Trina Solar 

is committed to providing reliable solar systems and exceptional service 

to all our customers. As a world leader in innovation and reliability, Trina 

Solar is as a strong, bankable partner for your solar system. 

Your Trinapeak system is protected by a 10-year product warranty 

and an industry-leading 25-year linear power warranty. As a vertically 

integrated company, Trina tightly controls quality of our products at 

every stage of manufacturing. 

Trina products have a proven history of high quality and superior 

performance in the field. We work to ensure the reliability and 

performance of your system through rigorous quality control,  

and all Trinapeak modules are tested three times to meet IEC 

certification standards. 

The Trina Solar guarantee
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Contact Us

www.trinasolar.com |     info@trinasolar.com

Trina Solar (U.S.) Inc

100 Century Center, Suite 501

San Jose CA 95112 


