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Motivation/Main ideas 

Motivation 
Partial shading and mismatch conditions among the 
series-connected modules/sub-modules suffer from a 
nonconvex power curve with multiple local maxima 
and decreased peak power for the whole string. 
 

 Main ideas 
Energy transfer between the sub-modules brings them to 
the same operating voltage, and this collective operation 
produces a convex power curve, which results in 
increased peak power for the string. 
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Method 
- Use switched capacitor converter to transfer energy between sub-modules 

to obtain convex power curves with increased peak value. 
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Major results (I) 
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Major results (II) 
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Conclusions 

• The switching process between the SMs enables the 
array to act as a single ideal PV module. 

• The parallel-ladder configuration of the SMs requires n 
capacitors and n+1 switches for the power balancing of n 
SMs, while the switched capacitor topology proposed by 
the similar literature. 

• This advantage results in reduced power electronics 
losses, less cost, and smaller size of the converter 
circuit. 

• The results proved that, with the proposed topology, it is 
possible to extract almost all the power available on the 
partially shaded string and transfer it to the load side. 
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