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31 | General steps & pressure points

Data treatment 
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41 | Research gaps

Research on PV fault detection is separated from reliability assessments in literature, but

they should be dealt with in parallel.

Reversible faults such as partial shading can significantly bias a PV system’s performance

loss rate (PLR).

This work aims to decouple reversible losses from PV output data, leading to the definition

of the intrinsic PLR.

Fairbrother et al. (2021), doi: 10.1002/solr.202100583
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62 | Main analysis steps

Fault detection and diagnosis

algorithm (FDDA) to identify

reversible losses such as

shading patterns.

Compute intrinsic PLR with

fault type filtering, eliminating

the effect of reversible faults.
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Quest et al. (2022), doi: 10.13140/RG.2.2.16943.82085

Özkalay et al. (2021), doi: 10.4229/EUPVSEC20212021-5DO.2.1



72 | Methodology flowchart

Database

PV system metadata

Fault detection & diagnosis algorithm (FDDA)

Long-term performance analysis
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Intrinsic Performance Loss 

Rate (PLR) [%/year]
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Quest et al. (2022), doi: 10.13140/RG.2.2.16943.82085

Özkalay et al. (2021), doi: 10.4229/EUPVSEC20212021-5DO.2.1
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93 | Case study – step 1: FDDA
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103 | Case study – step 1: FDDA

2015 2016 2017

20192018 2020 2021
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Orientation: 264°

Tilt: 24°

Location: CH-3033

Recurring shading losses

due to rooftop chimney and

nearby tree.

Increase of tree shading over

time, causing increased

bypass diode activation.
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shading, indicating the tree
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113 | Case study – step 2: intrinsic PLR
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123 | BIPV fleet analysis – 4 patterns of PLR bias
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144 | Conclusion

The addition of FDD analysis within PLR pipelines offers a solution to avoid the influence

of reversible effects, enabling the determination of what we call the intrinsic PLR.

A BIPV fleet analysis revealed four typical patterns of PLR bias due to reversible loss

effects: overestimation of PLR, underestimation of PLR, shift in PR or stable PLR.

Next steps should include on-site analysis of systems affected by recurring losses in order

to correlate them to permanent, irreversible faults.
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16Appendix | PLR uncertainty: multi-annual YoY
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17Appendix | PLR uncertainty: multi-annual YoY

      

 

 

 

            

                 

                        

   

   

   

 

   

   

                

 

    

   

    

   

    

   

 
 

Standard YoY

Multi-annual YoY
Daily

Weekly

Monthly

A
g

g
re

g
a

ti
o

n

Standard YoY

Multi-annual YoY

P
ro

b
a

b
ili

ty
 d

e
n

si
ty

P
ro

b
a

b
ili

ty
 d

e
n

si
ty

Median PLR [%/year]

                        

   

   

   

 

   

   

      

 

     

    

     

    

 
 

                        

   

   

   

 

   

   

      

 

    

   

    

   

 
 

P
R

Median PLR [%/year]

A B C

Daily Weekly Monthly

PR aggregation

Monthly

Weekly

Daily


