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TIGO ENERGY presents steps to maximize PV solar
production over the system lifetime 
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close proximity to the existing grid. If we 
are able to architect a low-cost dynamic 
system that extracts maximum power 
from each module, we can greatly reduce 
the system drain from weak modules and 
ensure a stable array during shading and 
cloud cover. Strong modules will provide 
power above their rating while weaker 
panels will contribute what they are able 
and will be not be disconnected via the 
bypass diode. The effort and expense in 
matching the modules (both in orientation 
and in manufacturer model number) can 
be practically eliminated. 

This effort must start with greater 
granularity in addressing maximum 

power point tracking (MPPT). Methods 
have been devised to narrow the scope 
of the tracking algorithm from the array 
(central inverters), to a single string (string 
inverters), to the module (micro inverters). 
These solutions reduce the complexity of 
the task by addressing fewer modules, or 
even a single module (an array of cells), 
which can incrementally improve tracking 
performance. However, these solutions 
equate to more inverters in the system, as 
the entire inverter architecture (including 
the DC/AC conversion function) is 
replicated to achieve greater MPPT 
granularity. System architects continue 
to struggle with the cost and reliability 

implications of such approaches relative to 
the incremental returns.

Monitoring module performance
Other more selectively distributed 
solutions are emerging, designed to 
address these cost and reliability concerns. 
They are based on the theory that finding 
the optimal operating point for a given 
module (or even cell) can be attained 
quickly with access to a wider range of 
tracking data. With system knowledge of 
real-time module performance data (IV), 
performance data of adjacent modules 
and system heuristics computed over 
previous days and weeks to understand 
recurring shading events, more accurate 
tracking algorithms can be developed that 
communicate an operating point directly 
to the module. 

“When planning a system, 

it is not necessary to limit 

BOS enhancements to one 

area. For many installations, 

the combination of 

tracking, distributed MPPT, 

monitoring and manual 

processes will result in the 

highest kW/h generated  

for the investment.”
Understanding this system data also 

facilitates a monitoring solution that 
moves far beyond today’s products. If 
the collection mechanism is already in 
the system for MPPT, the same data can 
be provided to the installer or consumer 
without additional cost. The system owner 
or integrator could not only see how 
much power is being generated, but how 
each module in the system is functioning. 
Simple applications could be developed 
to create alerts and dynamic system 
maps to recommend when service such 
as cleaning, tree trimming or warranty 
replacement should be performed on 
unusually weak modules. This level 
of visibility and related maintenance 
procedures can assist with more targeted 
manual system adjustment and warrantee 
work to reduce annual performance 
degradation factors.

When planning a system, it is not 
necessary to limit BOS enhancements 
to one area. For many installations, the 
combination of tracking, distributed 
MPPT, monitoring and manual processes 
will result in the highest kW/h generated 
for the investment. 

Loss limitation
When considering which BOS system 
or enhancement to deploy, the system 
architect will initially consider power 
output gains from greater efficiencies. 

Figure 2. Voltage distribution of a typical crystalline PV string.

Figure 3. System impact of a change in irradiance (a cloud).
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