Intrinsic performance loss rate:
decoupling shading losses from photovoltaic
system data for reliable degradation estimations ===

B, EPFL

IEM NEUCHATEL

Hugo Quest, PhD student 20 April 2023

Co-authors: Alessandro Virtuani, Pascal Muller,
Alejandro Pena Bello, Nicolas Wyrsch, Christophe Ballif




. S  EPFL -
Outline &

Current status of PLR




1 | General steps & pressure points R . EPFL s

1 2 3

Data treatment Performance metric PLR calculation
« Data availability & quality * Metric computation « Model application
« Data filtering » Aggregation strategy « Uncertainty determination
° Viset imestl adansmaortly, ° RerfoemanceRatia (PR) ° YedrHole-ydarineethad
avaylalgl e salircés
° Rhysiesdzasectfiltariang ° Qompareatiffergnt ° Mimimisetstatistical
aggregation strategies gncertainty

aplementa fatlt rdetection
adgarthm

£ Lindig et al. (2022), doi: 10.1088/2516-1083/ac655f



1 | Research gaps .. EPFL

Research on PV fault detection is separated from reliability assessments in literature, but
they should be dealt with in parallel.

\(&7“2\ Reversible faults such as partial shading can significantly bias a PV system’s performance
TN loss rate (PLR).

This work aims to decouple reversible losses from PV output data, leading to the definition
of the intrinsic PLR.

g Fairbrother et al. (2021), doi: 10.1002/s0lr.202100583
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2 | Main analysis steps

Step 1
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Fault detection and diagnosis
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Step 2

Compute intrinsic PLR with
fault type filtering, eliminating
the effect of reversible faults.
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3 | Case study — step 1. FDDA
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3 | BIPV fleet analysis — 4 patterns of PLR bias
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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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Appendix | PLR uncertainty: multi-annual YoY
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Appendix | PLR uncertainty: multi-annual YoY Ejis . EPF
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