Photovoltaic Module Health Check using EL and ML

The Photovoltaic Supply Chain:

1
< Feedstock, Crystallization, and Wafering
1 J

- - -
-
=

:< Cell Manufacturing
1

~~1

Module Manufacturing

X .

Davis, KristopherO., Marianne P.Rodgers, Giuseppe Scardera, R. Paul Brooker, Hubert Seigneur, Nahid Mohajeri, Neelkanth G. Dhere, et al.
“Manufacturing Metrology for C-Si Module Reliability and Durability Part |I: Cell Manufacturing.” Renewable and Sustainable Energy Reviews59
(2016): 225-52. https://doi.org/10.1016/j.rser.2015.12.217.

Current Model: 1 ResNet30
*  Input: Electroluminescence Images Calculate i B Prediction
Input precision, recall, ntropy
of Solar Modules and Cells fi-score ..
e Qutput: Detection and localization
of various defect categories, and an
analysis of defectimpact on module ’ Deeplabv3_ResNet50 ’ Update sl
powerdata Weights Ftres: |
Fu ture Plans: Conv ' Learn Features to Segment Defects Deeplabv3
. Customization and tuningfor other e Block 1 Blocks 4-7 (ASPP)

+1x1 Conv

defectsand modules.
. Explore semi-supervised learning to
improve the model’s capabilities.

Our Vision:

Present capabilities of automation in module manufacturing
quality control and field module health checks.

Phase out the need for human inspection and replace it with a
Machine Learning Solution.

Develop a user-friendly software solution capable of real-time
defect detection for both manufacturingand O&M.

Create customizable personalized models trained specifically for
use, as requested by the consumer.

Generate a commercialization plan for future development.
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