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State of the art – PV shading

• Partial shading leads to operational challenges, as it produces non-uniform 

operating conditions in the PV system.

• Power Optimizer are proposed as solution, due to the fact that they can 

individually operate the equipped modules.

• However, previous studies have shown that common Power Optimizer models 

have significant conversion losses, which will reduce the potential energy yield 

gain by the distributed MPPT.[1] 

• Therefore, a PV system that is equipped with independent Power Optimizer, 

only at the PV modules that are affected by partial shading, might offer the best 

solution for rooftops that encounter only little or localized shading.
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Publications on MLPE

𝑆𝐼 = 1 −
∑𝑃𝑚𝑜𝑑𝑋,𝑎𝑐𝑡𝑢𝑎𝑙

∑𝑃𝑚𝑜𝑑𝑋,𝑢𝑛𝑠ℎ𝑎𝑑𝑒𝑑
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Shading effects and module-level MPPT
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Power Optimizer DC/DC-efficiency
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Power Optimizer DC/DC-efficiency
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MLPE Performance in different shading severities

Cases No: 
Shading 

Severity 

Shading 

index 

SIDC,Max 

[%] 

Simulated annual yield [kWh] 
MLPE 

Gain 

[%] 

no shading 

& no loss 

[kWh] 

no losses 

[kWh] 

allMLPE 

[kWh] 

SINV 

[kWh] 

Dormer (s) 1 Low 0.9 4410 4368 4207 4247 -1.0 

Vent. Pipe 2 Low 2.9 4410 4282 4122 4129 -0.2 

Chimney 3 Low 3.6 6337 6109 5904 5858 0.8 

Tree 1 4 Medium 5.0 5295 5029 4862 4802 1.3 

Tree 2 5 Medium 6.0 4410 4145 3987 3926 1.5 

Building 6 Medium 7.9 4410 4062 3905 3802 2.7 

Dormer (L) 7 Heavy 9.1 5295 4812 4643 4435 4.7 

Roof Edge 8 Heavy 12.7 4410 3847 3693 3621 2.0 

 

▪ 𝜂𝐸𝑈𝑅𝑂
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